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2.3. SUMMARY

2.3.1. Study Title: Study Title: A Randomised, Open Label, Two-Period, Two-Treatment, Two-
Sequence, Crossover, Single Dose Bioequivalence Study of Carvedilol 25mg Tablets (Test)
[Torrent Pharmaceuticals Ltd., India] Versus Carvedilol 25mg Tablets (Coreg®) (Reference)
[Produtos Roche Quimicos e Farmaceuticos S.A., Brazil] In Healthy Human Subjects Under

Fasted State

2.3.2. Sponsor: Torrent Pharmaceuticals Limited,
(Torrent Research Centre),
Torrent House, Off Ashram Road,
Ahmedabad - 380009
Gujarat, India.
Tel. +91 79 26582090
Fax +91 79 26582100

2.3.3. Principal Researcher: Dr. Jogesh Mahajan, yzzs
(Chief Investigator): Bio-Evaluation Centre,
Torrent Pharmaceuticals Limited,
Village Bhat, District Gandhinagar,
Tel. +91 7923969100 Ext.: 270

2.3.4. Study Site: Bio Evaluation Centre
Torrent Pharmaceuticals Limited,
Village Bhat, District Gandhinagar,
Gujarat, India.
Tel. +91 79 23969100

2.3.5. Clinical Laboratory: Hematology Biochemistry and Urine

Biochemistry and Clinical Pathology Laboratory,

Torrent Pharmaceuticals Limited,
Village Bhat, District Gandhinagar,
Gujarat, India.

Tel. +91 79 23969100

Serology and Drugs of Abuse
Biochemical Laboratory,

Torrent Pharmaceuticals Limited,
Village Bhat, District Gandhinagar,
Gujarat, India.

Tel. +91 79 23969100
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2.3.6.

2.3.7.

2.3.8.

Objective

The Primary objective of the study was to assess the bioequivalence of Carvedllol 25mg
tablets (Test formulation; Torrent Pharmaceuticals Ltd., India) versus Coreg® 25mg tablet
(Reference formulation; Produtos Roche Quimicos e Farmaceuticos S.A., Brazil) after a
single dose administration in healthy human volunteers under fasting condition.

The Secondary objective of the present study was to investigate the safety of the
formulation on the basis of clinical and laboratory examinations at the beginning and at
the end of the study and registration of adverse events and/or adverse drug reactions.

Design

The study was conducted as an Open-Label, Randomised, Two-Period, Two-Treatment,
Two-Sequence, Crossover, Single Dose Study under fasting condition, with a clinical
stay of 32 hours after dosing. A wash-out period of 7 days was kept between the two
periods.

As per the randomlzatlon schedule, a single oral dose of carvedilol 25mg tablet of the test
(A) or Coreg 25mg tablet of the reference (B) formulation was administered under fasting
conditions in each study period, which was followed by blood samplings for
pharmacokinetic analysis. The same procedure was repeated after 7 days (second period)
which was the planned washout period required for the study.

Volunteers

A total of 26 healthy adult male volunteers were completed the study. As per the
protocol, samples from 26 volunteers were sent to bioanalytical laboratory for analysis.

2.3.9. Drugs
2.3.9.1. Test
‘ Test Product: (A)
Generic Name Carvedilol 25mg
Pharmaceutical Form  |Tablet
Batch No. B9717002
Manufacturing Date February 2007
Expiry Date January 2009
Manufactured By Torrent Pharmaceuticals Ltd., India

Bioequivalence Study Report of Carvedilol 25 mg Tablets under Fasting Conditions. Page 7 of 18
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2.3.9.2. Reference
e & " - Reference Product: (B)

Generic Name Carvedilol 25 mg

Trade Name Coreg®

Pharmaceutical Form Tablet

Batch No. RJ0382

Manufacturing Date --

Expiry Date July 2009

Manufactured By Produtos Roche Quimicos e Farmaceuticos S.A., Brazil
2.3.10. Dosage

A single oral dose of either test (Carvedilol 25mg of Torrent Pharmaceuticals Ltd., India)
or reference (Coreg® 25mg of Produtos Roche Quimicos e Farmaceuticos S.A., Brazil) as
per the randomization were administered with 200 ml water under fasting conditions.

2.3.11. Confinement of the volunteers

The volunteers enrolled in the study were housed at the Pharmacokinetic Unit of BE
Center, at least 12 hours (except Enrollment no. C-23) confined before dosing to 32 hours
post dose.

2.3.12. Administration of Drugs

Volunteers were dosed in two periods. In Period I, 26 Volunteers were dosed in the
morning of January 24, 2008 and in Period II, 26 Volunteers were dosed in the morning of
January 31, 2008, between 08:00 and 08:26 hours at two dosing stations respectively
(Station 01: volunteer numbers 01-14) and (Station 02: volunteer numbers 15-26).

The dosing was done at a gap of 2 minutes between each volunteer at each dosing station.
Volunteers were administered the test or reference medication (as per the randomization
scheme) as a single oral dose of 1 tablet containing carvedilol 25 mg with 200 ml water
under fasting conditions.

2.3.13. Washout Period
The washout period was 7 days between two periods.
2.3.14. Fasting and feeding schedule
During the residential stay in the Pharmacokinetic Unit, food intake was standardized and

identical for all volunteers in both the periods. Study drugs were administered under
identical conditions to all volunteers in both the periods.

Bioequivalence Study Report of Carvedilol 25 mg Tablets under Fasting Conditions. Page 8 of 18
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Standard and controlled meals with respect to quantity, as per pre planned menu were served
and finished between 20:00 to 21:00 hours on 23 January, 2008 in period I and between
20:05 to 20:46 hours on 30 January, 2008 in period II subsequent to check-in. After
supervised overnight fasting of at least 10 hours, they received study drug with 200ml of
water according to the randomization schedule. All the volunteers received lunch after 4
hours, snacks after 8 hours, dinner after 12 hours, breakfast after 24 hours, lunch after 28
hours and snacks after 32 hours post dose in both periods for entire duration of stay in the
facility. The menu served was identical in both periods.

Volunteers were restricted for water intake 1 hour Predose and 2 hours post dose except
water taken with dosing in both the periods. They were not allowed to smoke or consume
tobacco in any form for at least 48 hours before dosing and during study. They were
prohibited from smoking or —Tonsuming tobacco during their entire stay in
Pharmacokinetic Unit, Bio Evaluation Centre. The use of xanthine containing beverages
(tea, coffee, cola drinks), grapefruit juice and foods (chocolates) were prohibited for 48
hours before dosing and throughout their stay in Pharmacokinetic Unit, Bio Evaluation
Center. Volunteers were abstained from alcohol for 48 hours prior to dosing and
throughout the conduct of the study. They were restricted from taking any medication
(including over the counter products), throughout the study, unless authorized by the
Clinical Investigator.

2.3.15. Chronogram for Collection of Samples

Twenty one venous blood samples were collected from each volunteer during each
period. In the morning of dosing day after vitals measurement, a pre-dose blood sample
(5ml) was taken 30 minutes before dosing. The other venous blood samples (5ml each)
were withdrawn at 0.17, 0.33, 0.50, 0.75, 1.00, 1.25, 1.50, 1.75, 2.00, 2.50, 3.00, 3.50,
4.00, 6.00, 8.00, 12.00, 18.00, 24.00, 32.00 and 48.00 hours post dose in each period.
About 3 ml of blood was collected for post-study safety analysis from each of the
volunteers at the time of last sample of period II.

Blood sampling up to + 2 minutes of the planned time of in-house sampling and + 1 hour
of ambulatory sample were considered as an acceptable deviation. Beyond that, time
deviation was taken into consideration for further pharmacokinetic parameters, except for
pre dose samples, which always be reported as zero (0) hour. All deviations related to
blood samples were recorded in CRFs. During collection of blood sample at each time
point the mid-point of the minute was considered to calculate the nearest minute, which
was recorded on the appropriate CRF.

2.3.16. Procedures for Sample Handling

After collection of blood samples from all the volunteers at each time point, tubes
containing blood samples were kept in box containing coolant and transferred for
centrifugation. The centrifugation was carried out at 2000 RPM for 10 minutes at 20°C.
The plasma samples then separated in pre-labeled Sml polypropylene tubes, were
subsequently stored at -70°C + 10°C until withdrawn for analysis. Timings of samples
received, separation and storage were documented in the form “Centrifugation and
Storage of Samples”.

Bioequivalence Study Report of Carvedilol 25 mg Tablets under Fasting Conditions. Page 9 of 18

%7




BIO EVALUATION CENTRE
TORRENT PHARMACEUTICALS LTD
Village: Bhat, Dist. Gandhinagar, India

x: forrent,

Study code: PK-07-108
2.3.17. Dropout/ Withdrawal of Volunteers in each period

No dropout or withdrawal during study; all 26 volunteers completed both the periods of
study.

2.3.18. Bio-analytical Method for estimation of Carvedilol in human plasma
2.3.18.1. Bio-analytical technique
LC-MS/MS technique was followed.

The summary of the chromatographic conditions were mentioned in section 17.0 of
SOTP/Protocol No. BA/08/003.

2.3.18.2. Detection
Mass spectrometer (API 4000) detection was used.

2.3.18.3. Internal Standard
Olanzapine was used as a internal standard for carvedilol.

2.3.18.4. Biological Source
Heparinised blank human plasma matrix was procured from Pharmacokinetic Unit for
preparation of the plasma calibration standards and quality control samples. Study
samples were received from Pharmacokinetic unit of Bio Evaluation Centre.

2.3.18.5. Anticoagulant
Heparin was used as an Anticoagulant for the study samples received from
Pharmacokinetic unit; where as heparinised blank human plasma procured from

Pharmacokinetic Unit contained heparin as anticoagulant.

2.3.18.6. Type of Extraction

Type: Solid Phase Extraction Method

Procedure: Solid phase extraction technique was followed and its
procedure was mentioned in section 16.0 of SOTP/Protocol
No.BA/08/003.

2.3.18.7. Linearity Group

The calibration curves were linear from 0.500 ng/ml to 150.000 ng/ml for carvedilol.

Bioequivalence Study Report of Carvedilol 25 mg Tablets under Fasting Conditions. Page 10 of 18
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2.3.18.8. Quantification Parameter

The quantification parameters used were as per the Analyst software- Version -1.4.1
2.3.18.9. Detection paraineters

The summary of the detector parameters was mentioned in section 18.0 of
SOTP/Protocol No. BA/08/003.

2.3.18.10. Working Standards

1) Name : Carvedilol
Batch No. : CAN0030208
Validity date : 28/02/2009
Name and address of manufacture : Symed Lab Ltd. India

2) Name : Olanzapine (Internal Standard)
Batch No. : OLA3/FORM-I/XI1/007
Validity date : MAY-2008
Name and address of manufacture : Torrent Research Ltd., India

2.3.19. Date of Initiation and Completion of Analytical Phase

Date of Initiation : 08th May 2008
Date of Completion : 13th May 2008

2.3.20. Statistical Analysis for pharmacokinetic parameters:

| All 26 volunteers® data, has taken for statistical analysis of carvedilol, who completed the
study.

Plasma concentration vs. time data of carvedilol were provided with mean, standard
deviation and %CV for each sampling time point for both the formulations. To compare
the bioavailability after administration of study drugs, the pharmacokinetic parameters
[Tmax, Cmax, AUClast, AUCINF, AUC %Extrap, Lambda_z, Lambda z lower,
Lambda_z upper, HL Lambda z, MRTlast, MRTINF] were calculated for each
volunteer for carvedilol. Descriptive statistics were calculated for all pharmacokinetic
parameters of carvedilol.

ANOVA and 90% Confidence interval were performed on the log-transformed data of
Cmax, AUClast and AUCINF for carvedilol.

The actual values of Tmax for test and reference were compared by non-parametric
Wilcoxon signed rank test for carvedilol.

Bioequivalence Study Report of Carvedilol 25 mg Tablets under Fasting Conditions. Page 11 of 18
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2.3.21.

2.3.22.

2.3.23.

All pharmacokinetic and bioequivalence analyses were carried out using WinNonlin®
(Version 5.2) and SAS® (Version 9.1.3), licensed software available at Bio Evaluation
Centre, Torrent Pharmaceuticals Ltd.

Summary of Deviation from Protocol

Deviations from the protocol were limited which did not have any significant impact on
the quality and pharmacokinetic evaluation of the study. Following deviations were
reported during the study.

»  Volunteer replacement

= Late confinement of volunteer
= Sample Time Point Deviation
= Missing Sample Deviation

Adverse Events (AEs)

All the volunteers were monitored for adverse events as specified in the protocol. None
of the volunteer experienced adverse event, however, according to the post study safety
evaluation, total 7 volunteers (Enrolment No. 02, 06, 08, 14, 16, 21 and 26) were found
with abnormal laboratory parameters which were considered clinically significant. These
7 Volunteers were advised to come for follow up to the pharmacokinetic unit. Out of
these 7, four were followed with laboratory values and rest 3 volunteers were not
reported for the repeat analysis.

Upon conclusion of the clinical portion of the study, both the test and reference drugs
were well tolerated.

Results of blood analysis were not indicative of any adverse effects of the study
medication.

Results

The descriptive statistical analysis of mean plasma concentrations for carvedilol is
presented in Table 1. Linear and semi log-transformed mean plasma concentration versus
time curve are plotted in Figure 1a, 1b for carvedilol.

Descriptive analysis of the pharmacokinetic parameters for carvedilol is presented in
Table 2. Summary Tables of ANOVA Results for carvedilol are listed in Table 3 and
Bioequivalence analyses for Pharmacokinetic parameters for carvedilol is presented in
Table 4. Non-parametric Wilcoxon signed rank test for Tmax analysis is presented in
Table 5 for carvedilol.

Bioequivalence Study Report of Carvedilol 25 mg Tablets under Fasting Conditions. Page 12 of 18
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2.3.24. Discussion and Conclusion

The study was planned and conducted as an open label, randomised, two-period, two-
treatment, two-sequence, crossover, single dose, bioequivalence study in 26 healthy male
volunteers under fasting conditions. No changes in the protocol were made after starting
off the study and no major deviations from the protocol were observed.

A total of 26 healthy adult male volunteers were enrolled in the study and all 26
volunteers completed the study. Bio-analysis and subsequent pharmacokinetic and
statistical analysis were carried out for all 26 volunteers who completed the study.

The objective of this study was to assess the bioequivalence of Carvedilol 25mg tablet
(Test) [Torrent Pharmaceuticals Ltd., India] versus Coreg® 25mg tablet (Reference)
[Produtos Roche Quimicos e Farmaceuticos S.A., Brazil], in healthy human volunteers
under fasting conditions. The design of the study was adequate to determine the
pharmacokinetic end points of the test and reference formulations. All clinical work was
performed according to GCP guidelines, in-house SOPs, local regulatory requirements
and the current declaration of Helsinki.

The quantification of carvedilol in plasma samples was performed in accordance with in-
house SOP requirements. The analytical methods by LCMS-MS allowed specific and
sensitive determination of carvedilol in plasma. The calibration ranges validated for the
analysis of plasma samples showed linearity between 0.500 ng/ml to 150.000 ng/ml for
carvedilol and the validation parameters of the method fulfilled regulatory requirements
for method validation.

Data of all 26 volunteers completed both the period of study were considered for final
statistical analysis.

Plasma concentrations of carvedilol were presented with mean, standard deviation and
percentage coefficient of variation for each sampling time point for both the
formulations.

Descriptive statistical analysis was presented for all primary and secondary [Cmax,
AUClast, AUCINF, Tmax, Lambda_z (K.j) and HL_Lambda_z (T;.)] pharmacokinetic
parameters.

Analysis of variance of log-transformed primary pharmacokinetic parameters [Cmax,
AUClast and AUCINF] of carvedilol revealed that there was no statistical significant
effect of variation due to sequence and formulation at 5% level of significance. A
statistical significant effect due to period was observed in AUClast and AUCINF except
Cmax at 5% level of significance.

As the cross-over design exploits the fact that period effect is orthogonal to treatment effect
i.e. the true treatment effect is not affected if a statistically significant period effect is

Bioequivalence Study Report of Carvedilol 25 mg Tablets under Fasting Conditions. Page 17 0of 18
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encountered, therefore even though ANOVA reveals a significant period effect for log-
transformed AUCIlast and AUCINF, it may not affect the bioequivalence assessment of
carvedilol. : :

It was found that the 90% confidence interval of the intra-individual mean ratios
(test/reference) of log-transformed primary pharmacokinetic parameters [Cmax, AUClast
and AUCINF] for carvedilol were within the acceptance range of 80.00%-125.00%.

Wilcoxon signed rank test for un-transformed Tmax of carvedilol revealed that there was
no statistically significant difference between the both the formulations.

Based on these results, it can be concluded that test formulation (carvedilol 25 mg tablet
manufactured by Torrent Pharmaceuticals Limited, India) is bioequivalent with the
reference formulation (Coreg® 25 mg tablet manufactured by Produtos Roche Quimicos e
Farmaceuticos S.A., Brazil) and is also well tolerated after single dose administration in
healthy, adult, male, human volunteers under fasting condition.

There was no adverse event reported during study.

Post study laboratory values were out of normal range for some volunteers but based on
clinical investigator/physician’s judgment they were clinically not significant except for
Enrolment no. 02, 06, 08, 14, 16, 21 and 26. As per physician assessment the volunteers
were asked to follow up within 7-10 days. The repeat analyses were found within normal
ranges for four volunteers (Enrolment no. 08, 14, 16 and 21) and other volunteers did not
tern up to the centre after repeated follow ups. The laboratory and clinical screening
revealed no indications for adverse events or adverse drug reactions related to drug.

2.3.25. Date and Signature of the Chief Investigator
1, the undersigned, declare that I have reviewed data summaries, results and conclusions

in this report, and that to the best of my knowledge the report is consistent with the raw
data and is scientifically rational.

\J\ML : Date:>° 2 2e9(

Dr. Jogesh Mahajan, ysss
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LIST OF ABBREVIATIONS
ADL Analytical Development Laboratory
ADR Adverse Drug Reaction
AE Adverse Event
ALP Alkaline Phosphatase
ALT Alanine Aminotransferase
ANOVA Analysis of Variance
ANVISA Agencia Nacional de Vigilancia Sanitaria
AST Aspartate Aminotransferase
AUCINF Area under the plasma concentration extrapolated to infinite time
' (AUCq.inf)
AUClast Area under the plasma concentration curve from administration to last
observed concentration time(AUCq.)
BLQ Below Limit of Quantification
BMI Body Mass Index
BP Blood Pressure
Ca"™" Calcium
Cmax Maximum Plasma Concentration
Conc. Concentration
CRF Case Record Form
CY Coefficient of Variation
ECG Electrocardiogram
F-test Variance Ratio Test
GCP Good Clinical Practice
GGT Gamma glutamy] transferase
HbsAg Hepatitis B Surface Antigen
HCV Hepatitis C Virus
HIV Human Immunodeficiency Virus
HL Lambda z Elimination Half-life (T1)
hrs Hours
HCT Haematocrit
ICH The -Intemational (.lonfe.rence on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use
ICF Informed Consent Form :
IEC Institutional Ethics Committee
K Potassium .
Lambda_z Elimination Rate constant (Kej)
LLOQ Lower Limit Of Quantification
Ln Natural Logarithm to the base e
LOD Limit of Detection
LOQ Limit of Quantification
max Maximum Valéle Found
mg Milligram (10 g)
ml Millilitre (10 1)
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mmHg Millimeter of Mercury

Mol Mole

MRT Mean Residence Time

pl Microlitre

N Sample Size

NA Not Applicable

Na* Sodium

PK Pharmacokinetic

QA Quality Assurance

QC Quality Control

RPM Revolutions Per Minute

SAE Serious Adverse Event

SAS® Statistical Analyst System (software) -

SD Standard Deviation

SOP Standard Operating Procedure

Subject Volunteer

Tmax Time to reach the peak of the maximum plasma concentration of the drug
TPL Torrent Pharmaceuticals Limited

TRC Torrent Research Centre

T/R Test over Reference ratio

WinNonlin® Statistical software for Pharmacokinetic calculations
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2.0

3.0

4.0

5.0

6.0

Project Title
A Randomised, Open Label, Two-Period, Two-Treatment, Two-Sequence,

" Crossover, Single Dose Bioequivalence Study of Carvedilol 25mg Tablets (Test)

[Torrent Pharmaceuticals Ltd., India] Versus Carvedilol 25mg Tablets (Coreg®)
(Reference) [Produtos Roche Quimicos e Farmaceuticos S.A., Brazil] In Healthy
Human Subjects Under Fasted State

Protocol Number/ Study Code & Date

Study code: PK-07-108
Date: October 12,2007

Principal Researcher/ Chief Investigator/ Principal Investigator

Dr. Jogesh Mahajan, yzas
Bio-Evaluation Centre,

Torrent Pharmaceuticals Limited,
Village Bhat, District Gandhinagar,
Tel. +91 7923969100 Ext.: 270

Clinical Researcher/ Clinical Investigator

Dr. Sushil Kumar Anand, yzss
Bio-Evaluation Centre,

Torrent Pharmaceuticals Limited,
Village Bhat, District Gandhinagar,
Tel. +91 7923969100 Ext.: 280/281

Physicians In-charge

Dr. Tejas Talati, yzps, Dr. Chirag Shah, »zss, Dr. Vishal Shah, ;m5ss,
Dr. Alpesh Parmar, usss, Dr. Shreyansh Shah, yzss

Bio-Evaluation Centre,

Torrent Pharmaceuticals Limited,

Village Bhat, District Gandhinagar,

Tel. +91 7923969100 Ext.: 280/281

Analytical Phase In-charge

Dr. G. Subbaiah, p; p

Bio-Evaluation Centre,

Torrent Pharmaceuticals Limited,
Village Bhat, District Gandhinagar
Tel. +91 7923969100 Ext: 361

Statistical Phase In-charge

Ms. Ankita Shah, u sc, mPhil
Bio-Evaluation Centre,

Torrent Pharmaceuticals Limited,
Village Bhat, District Gandhinagar,
Tel. +91 7923969100 Ext.: 293
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7.0  Equipments
7.1 Clinical Phase

1 Central Oxygen and Suction Line Datex Ohmeda
2 Defibrillator Hewlett Packard Code Master XL
3 Electrocardiograph BPL
4 Sphygmomanometer Diamond
5 Stethoscope Littmann
6 Boyle Apparatus BOC India Ltd
7 Ambu Bag Silicon
8 Incubator Tempo
9 Refrigerator Samsung Ice World
10 | Micro Pipettes Eppendorf
11 Cooling Centrifuge Heareus
12 Laryngoscope Anaesthetics
13 Tracheotomy Box -
14 | Deepfreeze Heraeus
15 | Multiparameter monitor BPL MPM 563
16 | Auto strip washer Bio Tek ELX 50
17 | ELISA processor Dad Beharing
18 | Clinical Thermometer BD
19 |Infusion Syringe Pump B/Braun
20 Staturemeter -
21 Breath alcohol analyzer Manish & Sun
22 Glucometer B/Braun
23 Nebulizer Cicobay
Other Facilities

1 Ambulance with Oxygen Cylinder

2 Crash Carts with emergency medicines

3 Emergency Trolley

4 Emergency alarm indicator

5 Synchronized clock

6 Thermohygrometer

7.2  Analytical Phase
7.2. a Analytical Development Laborato

1 HPLC Shimadzu

2 GC Perkin Elmer
3 UV/VIS Spectrophotometer Jasco

4 Dissolution Apparatus Electrolab
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5 PH meter Labindia

6 Analytical Balance Mettler

7 Analytical Balance Sartorius

8 Micro Balance Afcoset

9 Analytical Balance Afcoset

10 Oven Labline

11 Vacuum Oven Labline

12 Muffle Furnace Labline

13 KF Autotitrator Metrohm

14 Shaker Orbitek

15 Centrifuge Remi

16 Centrifuge Sigma

17 Water Bath Labline

18 Hot Plate Labline

19 Milli Q-Water Puri. System Millipore

20 GCQ Finnigan mat

21 Vacuum Concentrator Sawant

22 | Sonicator Meltronics

23 Hamo Autowasher T-420 Hamo

24 Refrigerator Samsung

25 Autoclave Labline

26 Fuming Cupboard -

27 Dry Heat Sterilizer Labline

28 Glassware Drying Oven Labline

29 Heating Block ATC

30 Solvent Evaporator Zymark

7.2.b Bioanalytical Laborato
Sr. No [Name of Equipment ake of the equipment

1 LCMS/MS (TSQ, Discovery) Finnigan Mat
2 LCMS/MS( TSQ, Quantum) Finnigan Mat
3 LCMS/MS (API-4000) Sciex
4 LCMS/MS (LCQ) Finnigan Mat
5 LCMS (LXQ) Finnigan
6 LCMS (TSQ Ultra) Finnigan
7 HPLC Surveyor
8 Centrifuge Heraeus Multifuge 3S-R
9 Centrifuge Heraeus Multifuge 35
10 | Multipulse Vortexer Glas-Col

11 Plasma Extractor (Rugged Rotor) Model 099RD 4512 & Rd 4524
12 | Plasma Extractor (Rugged Rotor) Model 099RD 4512 & Rd 4525
13 LV Solvent Evaporator Zymark

14 Turbo Vap 96 Well Plate Caliper Life Sciences

15 Nitrogen generator Dominick Hunter
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16 | Nitrogen generator Peak Scientific Instruments
17 Refrigerator ' Samsung
18 | Deep Freezer (-20 C°) Vest frost
19 Deep Freezer (-70 C% Heraeus
20 Deep Freezer (-70 C°) ’ New Brunswick Scientific
21 Data Logger (32 Channel) Envic
22 | Analytical Balance Mettler Toledo
23 | Analytical Balance Printer Mettler Toledo
74 | Microbalance (UMX 2) Mettler Toledo
25 Microbalance Printer Mettler Toledo
26 | Liquid Handling System (LHS) Tecan '
27 Analytical Balance for LHS (SAG 285) Mettler Toledo
28 pH meter Labindia
29 pH analyzer Analab Scientific
30 Milli Q water system Millipore
31 Ultrasonicator Jeio Tech
32 | Transonic Digital Ultrasonicator Elma
33 Fuming Cupboard --
34 Fuming Cupboard --
35 Safety Shower and Eye Washer Unicare
36 Solid Phase Assembly Waters
37 | Micro pipettes Eppendorf
38 Synchronized Clock Microsystem
39 | Thermo hygrometer Mex Tech TH-103
40 | Thermo hygrometer Humitherm 842 C
41 Digital Stop Watch , Racer
42 Photo Tachometer Lutron

WmNoﬁhn® (V ersion 5.2 or higher)
and SAS® (Version 9.1.3 or higher)

) ga
"Sr.No | . Nameof Equipment ~ | . Make of the Equipment
1 Electrocardiograph BPL 108 (2) BPL
2 Electrocardiograph BPL 8408 2) BPL
3 MPM Bed-side monitor (2) BPL
4 Multipara Monitor (Life Plus) Life Plus
5 MPM Bed-side monitor (3) Philips
6 Defibrillator HP Codemaster
7 Boyles Apparatus BOC India
8 Oxygen & Suction
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9 Electronic Weighing Machine (2) Bhagyoday Sales
10 Electronic Digi Scale IOTA
11 Digital clocks-1 Master clock Microsystem
12 Electronic Digital clock (4) Ajanta
13 Sphygmomanometer (12) Diamond
14 Refrigerator Samsung (2) Samsung
15 Thermometer (2) Zeal
16 Thermo Hygrometer (7) Mextech
17 Digital Thermometer (4) BD
18 Infusion Syringe Pump (2) B/BRAUN
19 Stature meter (2)
20 Glucometer (2) B/BRAUN
7.5  Clinical Laboratory Tests
7.5a
Site: Biochemical Laboratory, Village: Bhat, District -
1 Deep Freeze (-20) Blue Star
2 Deep Freeze (-70) Kendro
3 Deep Freeze (-70) (New Brunswick scientific)
4 Cooling Centrifuge Heraeus (two) Heraeus.
5 Autostrip Washer ELX 5018
6 Incubator Tempo
7 Refrigerator Samsung
8 Micropipettes (four) Eppendorf
9 BEP2000 Advance (Fully Automatic Dade Beharing
ELISA Processor)
10 Digital Thermo Hygrometer (two) MEXTECH
7.5b
Site: Clinical Pathology laboratory, Village: Bh
. SIEMENS Medical Solutions
1 Urine Analyzer Diagnostics Ltd. -
2 Micropipette 2-20 mic.1 Eppendorf
3 Micopipette 20-200 mic. 1 Eppendorf
4 Micropipette 20-100 mic.1 Eppendorf
5 Micropipette 100-1000 mic.1 Eppendorf
6 Micropipette 1-5ml Eppendorf
7 Clinical chemistry analyzer ‘Olympus Inc.
8 Refrigerator LG Electronics
9 Thermometer-Dry-Wet bulb Zeel
10 Cyclomixer Remi
11 Centrifuge Eppendorf
12 Micropipette 0.1 to 2.5 mic. L Eppendorf
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13 Micropipette 2 to 20 mic. L Eppendorf
14 Micropipette 20 to 200 mic. L Eppendorf
15 Micropipette 100 to 1000 mic. L Eppendorf
16 Micropipette 500 to 5000 mic. L Eppendorf
17 Thermometer Zeel
18 Hematology Analyzer Abbott Healthcare
19 Water Purification System Millipore
7.5¢

anoria Hospltal and Research
Centre, Gandhinagar

1 X-ray

8.0  Objective of the study

Primary objective of the study is to compare the bioavailability of Carvedilol
25mg tablet (Test) [Torrent Pharmaceuticals Ltd., India] versus Coreg® 25mg tablet
(Reference) [Produtos Roche Quimicos e Farmaceuticos S.A., Brazil], in healthy
human volunteers under fasting conditions.

Secondary objective of the present study is to investigate the safety of the
formulations on the basis of clinical and laboratory examinations at the beginning
and at the end of the study and registration of adverse events and/or adverse drug
reactions.

9.0  Study Summary/ Outline of the Study

Name of Sponsor Torrent Pharmaceuticals Ltd., India.

A Randomised, Open Label, Two-Period, Two-Treatment, Two-
Sequence, Crossover, Single Dose Bioequivalence Study of
Carvedilol 25mg Tablets (Test) [Torrent Pharmaceuticals Ltd.,
India] Versus Carvedilol 25mg Tablets (Coreg®) (Reference)
[Produtos Roche Quimicos e Farmaceuticos S.A., Brazil] In
Healthy Human Subjects Under Fasted State

Study Code PK-07-108

An Open-Label, Randomised, 2-Period, 2-Treatment, 2-
Sequence, Crossover, Single-Dose Bioequivalence under fasting
conditions

Title of Study

Study Design

Primary objective of the study is to compare the bioavailability
of Carvedilol 25mg tablets (Test formulation; Torrent
Pharmaceuticals Ltd., India) versus Coreg® 25mg tablet
(Reference  formulation; Produtos Roche Quimicos e
Farmaceuticos S.A., Brazil) in Healthy Human volunteers under
fasting conditions. :

Secondary objective of the present study is to investigate the
safety of the formulations on the basis of clinical and laboratory

Objective
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examinations at the beginning and at the end of the study and
registration of adverse events and/or adverse drug reactions.
. Bio Evaluation Centre, Torrent Pharmaceuticals Ltd., Village:
Study Site

Bhat, District Gandhinagar-382 428, Gujarat, India.

Planned Sample Size

26 (24+2) Volunteers

Main Selection

Healthy Human Volunteers, aged 18-45 years, body mass index

Criteria within 18-27(both inclusive) kg/m®
Demographic data, medical and medication histories, physical
examination, height, Weight, BMI, ECG, vital signs,
Screening Procedure haematology, biochemistry, serology, X-ray chest (If not done

with in last 6 months) and urine analysis carried out for the
screening. Urine test of drug abuse and Breath alcohol test will be
conducted prior to each study periods.

Confinements & visits

For each period, volunteer will be confined to study area at least
12 hours before study drug administration until 32 hours after
study drug administration. At 48 hour post dose volunteer will
come back for ambulatory blood draw.

Washout Period Minimum of 7 days

Test Medication

Generic Name Carvedilol 25 mg

Formulation Tablet

Company Torrent Pharmaceuticals Limited, India
Dose 25mg as a single dose '

Reference Medication
Generic name
Formulation
Company by)

Dose

Carvedilol 25 mg (Coreg®)

Tablet

Produtos Roche Quimicos e Farmaceuticos S.A., Brazil
25mg as a single dose

Drug Administration

A single oral dose of test or reference formulations (1 x 25mg
tablet) will be given with 200ml of drinking water under fasting
conditions in each period.

Blood Sample
Collection

A total (21 x 5 ml) of venous blood samples will be taken at
sampling time points are: Pre-dose, 0.166, 0.333, 0.50, 0.75, 1.00,
1.25, 1.50, 1.75, 2.00, 2.50, 3.00, 3.50, 4.00, 6.00, 8.00, 12.00,
18.00, 24.00, 32.00 and 48.00 hours (post-dose). Blood sample
for post dose 48.0 hours will be taken as ambulatory sample. All
in-house samples will be collected from indwelling cannula and
an extra 0.5ml heparinised blood sample will be discarded before
each in-house sample collection. Heparin-lock technique will be
used to prevent clotting of the blood in the indwelling cannula. If
for any reason the indwelling cannula is blocked or must be
removed for practical reasons, or on volunteer request, direct vein
puncture will be done.

Total Blood Loss

~ 233 ml
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Vital sign measurement at pre-dose, 1.00, 2.00, 4.00 and 8.00

Volunteer Safety hours post-dose + 30 minutes of scheduled time (except at pre-
dose) and whenever necessary.

Post Study Procedure | Haematology, biochemistry and adverse events.

Bio-analytical Method

The estimation of carvedilol in plasma samples will be carried out
by validated LC-MS/MS method.

Primary
Pharmacokinetic Cmax, AUClast, AUCINF
Parameters
Secondary
Pharmacokinetic Tmax, Lambda_z (K1) and HL_Lambda z (Tip)
Parameters
Additional . e AUC_%Extrap, Lambda_z_lower, Lambda z upper, MRTlast,
Pharmacokinetic MRTINF
Parameters
Descriptive statistics of plasma concentration vs. time data and all
pharmacokinetic parameters will be provided. ANOVA will be
Statistical Analysis performed on log-transformed data of primary pharmacokinetic

parameters [Cmax, AUClast and AUCINF]. A non-parametric test
will be used to compare actual values of Tmax.

BE Acceptance Criteria

Acceptance range for bioequivalence will be 80.00%- 125.00%
for Cmax, AUClast and AUCINF

Evaluation of
Bioequivalence

90% confidence interval of the intra-individual mean ratios
(test/reference) for log-transformed primary pharmacokinetic
parameters [Cmax, AUClast and AUCINF] will be determined
and if the limits fall between acceptance ranges then the product
would be considered bioequivalent.

BACKGROUND INFORMATION

Carvedilol is an arylethanolamine B- adrenoceptor antagonist with venodialating

properties. These properties

are due to blockade of oy- adrenoceptors along with

weak Bi- selective blockade. This dual mode of action avoids the reflex tachycardia
due to excessive vasodilation and the peripheral vasoconstriction due to B-blockade.

The antagonism of B, adrenoceptors exists,
has no Intrinsic Sympathomimetic Activity,

although to a lesser extent. Carvedilol
and only weak Membrane Stabilizing

.

Activity. Carvedilol is cardio protective in animal models. It is also anti-mitogenic
on vascular smooth muscle in vitro, and protects against neuronal damage in in-
vitro and in vivo models of brain ischaemia.

Single oral dose

s of Carvedilol as low as 12.5 mg reduce resting and exercise

induced blood pressure in healthy volunteers without effect on heart rate or cardiac
index. In patients with Coronary Artery Disease, Carvedilol improves the exercise

capacity and left ventricular

function, and increases ejection fraction. Left

Ventricular Hypertrophy regression has been observed in some cases of
hypertension.

.
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Pharmacokinetics
Absorption

Carvedilol is rapidly and extensively absorbed following oral administration, with
absolute bioavailability of approximately 25% to 35% due to a significant degree of
first-pass metabolism. Following oral administration, the apparent mean terminal
elimination half-life of carvedilol generally ranges from 7 to 10 hours.

After single oral dose of 25 mg Carvedilol in healthy volunteers, maximum plasma
concentration (Cmax) was found to range from 21-67 pg/L. Similar corresponding
variations were also observed in the values of mean area under the plasma
concentration time curve (AUC). AUC was found to range from 157-337 pg/L.h
after single dose of 25 mg in healthy volunteers. Cmax and AUC of Carvedilol were
found to increase linearly with dose. However, the time to achieve maximum
plasma concentration (Tmax) was within the range of 1-2 hrs for 25 mg as well as
50 mg dose in healthy volunteers and hypertensive patients.

Plasma concentrations achieved are proportional to the oral dose administered.
When administered with food, the rate of absorption is slowed, as evidenced by a
delay in the time to reach peak plasma levels, with no significant difference in
extent of bioavailability. Taking carvedilol with food should minimize the risk of
orthostatic hypotension. ' .

Distribution

Carvedilol is a basic, lipophilic compound with a steady-state volume of
distribution of approximately 115 L, indicating substantial distribution into
extravascular tissues. Plasma clearance ranges from 500 to 700 mL/min. Carvedilol
is more than 98% bound to plasma proteins, primarily with albumin. The plasma-
protein binding is independent of concentration over the therapeutic range.

Metabolism & Excretion

Carvedilol is rapidly and extensively metabolised with less than 2% of the dose
recovered as unchanged drug in urine. About 60% of the metabolites are excreted
into bile and are eliminated in faeces.

Carvedilol is metabolized primarily by aromatic ring oxidation and glucuronidation.
The oxidative metabolites are further metabolized by conjugation via
glucuronidation and sulfation. The metabolites of carvedilol are excreted primarily
via the bile into the feces. Demethylation and hydroxylation at the phenol ring
produce three active metabolites. Compared to carvedilol, the three active
metabolites exhibit weak vasodilating activity. Plasma concentrations of the active
metabolites are about one-tenth of those observed for carvedilol and have
pharmacokinetics similar to the parent.

SIDE EFFECTS

Carvedilol is well tolerated as a once daily 25 mg dose. Overall incidence of
withdrawal due to adverse effects was reported only in 7% of patients studied. The
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most common adverse effects causing discontinuation of treatment were vertigo
(1.7%), headache (1.4%), and bronchospasm, fatigue and skin reactions (0.5%
each). In 50 mg dose, the adverse event incidence was 31%. Other adverse events
rarely reported were loose stools, dry mouth, mucosal swelling, depression,
constipation, itching and/or rash. The incidence of syncope or orthostatic
hypotension was relatively low (<1%).

CONTRAINDICATIONS

Carvedilol is contraindicated in the following conditions:

> Bronchial asthma or related bronchospastic conditions. Deaths from status
asthmaticus have been reported following single doses of Carvedilol.

Second- or third-degree AV block

Sick sinus syndrome

Severe bradycardia (unless a permanent pacemaker is in place)

Patients with cardiogenic shock or who have decompensated heart failure
requiring the use of intravenous inotropic therapy. Such patients should first be
weaned from intravenous therapy before initiating Carvedilol

Patients with severe hepatic impairment

Patients with a history of a serious hypersensitivity reaction to carvedilol (e.g.
Stevens- Johnson syndrome)

YVVY

YV

9.1  Type/ Study Design

This study will be monocentric, open-label, randomised, two-period, two-treatment,
crossover bioequivalence study under fasting conditions. A wash-out period of at
least 7 days is planned between the two periods. Each of the volunteers will be
randomly assigned to one of two possible dosing sequences (AB or BA). A total of
26 volunteers will be enrolled in the study.

The study design is chosen according to the recommendation of the ANVISA
Guidelines for Relative Bioavailability/ Bioequivalence Tests on Drugs Resolution -
Re N° 1170, April 19,.2006.

Discussion of study design

In the process of development of bioequivalent formulation of any product, it is
important to investigate the relative bioavailability of the new product in
comparison with a market standard. The reference product Coreg® 25mg tablet
(Carvedilol) is already registered and commercially available for years in Brazil.
For the purpose of approval the efficacy and safety of this drug have been proven in
clinical trials. This drug will therefore serve as reference and basis for comparison
for the test formulation Carvedilol 25mg tablet; company responsible for placing
the product on the market: Torrent Pharmaceuticals, India. This study will be
conducted with the aim to investigate whether differences concerning rate and
extent of absorption exist between the test product and the reference product.

Type of Study :
Bioequivalence study of Carvedilol 25mg tablet will be conducted under Fasting

Conditions according to Lista 1 of Resolution - Re N° 1170, April 19, 2006.
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Choice of Volunteers

Bioavailability is generally recommended to be examined in volunteers of both the
sexes. The objective of this study is, however, not the investigation of the
pharmacokinetics of different drugs, but the comparison of the pharmacokinetic
profiles of the drug entities itself, As, on the one hand, the group of volunteers
under investigation should be homogeneous as possible, and on the other hand an
interaction between galenics and sex of the volunteer is highly unlikely, the
volunteers will be recruited males only. Moreover, the risk to women of
childbearing potential is considered.

Choice of duration of sampling ,
The duration of sampling was chosen taking into account the mean plasma

climination half-life of Carvedilol which is 7-9 hours. The sampling period
corresponds thus to more than 4 of the registered half-lives.

Choice of Wash out period ,

The minimum wash-out period of at least 7 days was also chosen according to the
terminal elimination half-life. After more than 7-8 half lives a pharmacokinetic
carry-over effect can be excluded.

Choice of Analytes
The parent drug (Carvedilol) will be detected in plasma samples according to Lista
92 of Resolution - Re N° 1170, April 19, 2006.

Choice of dosage
Selection of the study dose (25mg) corresponds to daily recommended dose,

without regard to meals.

Blinding
Mostly all the bioequivalence studies are open-label. Only the bio-analyst will be
held blind in respect of both test and reference products to minimize bias.

9.2 Identification of the Test and Reference Product

Generic Name Carvedilol 25 mg
Pharmaceutical Form | Tablet

Batch No. B9717002

Manufacturing Date | February 2007

Expiry Date January 2009
Manufactured By Torrent Pharmaceuticals L

Generic Name Carvedilol 25 mg
Trade Name Coreg®
Pharmaceutical Form | Tablet

Batch No. RJ0382
Manufacturing Date | --
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Expiry Date July 2009
Manufactured By Produtos Roche Quimicos e Farmaceuticos S.A., Brazil

Receipt, Storage and retention

The study drugs will be received in a sufficient quantity with certificate of analysis
(COA) for the needs of whole study and retention. The Pharmacist will confirm
receipt of study drugs and keep it in pharmacy for storage. The receipt and delivery
of study drugs is to be documented by Pharmacist.

The Investigator will be responsible for proper storage of the study drugs. All the
study drugs must be stored in the pharmacy at controlled temperature specified on
drug label. All unused study drugs will be returned to the pharmacy.

A minimum sample quantity sufficient for the complete study of pharmaceutical
equivalence, a re-test and crosschecking shall be kept as retention for the validity
period of both products plus one year.

Study drug shall be stored in zip lock bag containing following label:
il rorren}

T

Study Code: “Batch No.
Generic Name: ,
Brand Name: Storage Condition:

Expiry date/Use by date/Retest date:
No. of units transferred.
Remarks:

Method of Assigning Volunteers to Treatment Group

Volunteers who are eligible for study will be first thoroughly informed about he
aims and details of the study. Each of the volunteer will be randomly assigned to
one of the two possible sequence of administration of the study medication.

One copy of randomization will be provided to pharmacist for dispensing of
medication and same copy will be preserved in pharmacy. The dispensing record
generated by pharmacist will be checked by responsible study personnel and kept in
study file.

Drug Dispensing

The study formulations, test and reference drugs will be dispensed on a day of
enrolment or shall be completed atleast 30 min before the dosing in each period in
an opaque, white polypropylene container duly labelled in presence of study
personnel and will be delivered to study centre 30 + 10minutes before dosing by the
Pharmacist, till that time dispensed study drugs will be kept under control access in
pharmacy. One extra unit of test and reference product each shall be dispensed in
each period. The labels of the containers consist of two segments, a fixed and a flag-
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tear off segment. The dispensing record generated by pharmacist will be checked by
study personnel and kept in study file.

Each label will contain study code, date of dosing, enrolment no., period,
randomization code, drug name and signature of pharmacist. In case of extra
dispensing, enrolment no. shall be kept as blank.

Study Code: Period Study Code: Period:
Enrollment No Randomization code: Enrollment No: Randomization code:
Drug name: Drug name:
Date of dosing: Sign: Date of dosing: Sign:
FOR CLINICAL RESEARCH PURPOSE ONLY FOR CLINICAL RESEARCH PURPOSE ONLY

Randomization and Blinding
Randomization schedule for all 26 volunteers will be generated before the start of

study. Volunteers will be administered each treatment (A or B) during the two
period of the study according to the randomization schedule. A total of 26
volunteers will be divided in two batches. All 26 healthy volunteers will be dosed
per period.

The randomization will be balanced and the code will be kept under controlled
access. Randomization generated by a statistician will be available in the study file.
One copy of randomization will be provided to pharmacist for dispensing of
medication and the same copy will be preserved in pharmacy. The bio-analyst will
be held blind in respect of both test and reference products to minimize bias.

Drug Accountability
The drug accountability will be maintained by pharmacist through out study and

documented in study drug accountability form.

All the investigational products (i.e. extra dispensed, not dosed, un dispensed except
retention) returned from bio-study shall be sent back to the pharmacy, disposed off
after completion of study and record shall be maintained in “Drug Disposal Record
Logbook” and “Study Drug Accountability and Retention Record. The investigator
will not allow the study drugs to be used for purposes other than specified in
protocol.

9.3 Dosage

In each period the volunteers will be administered a single oral dose of either test
product (Carvedilol 25 mg tablet) or reference product (COREG® 25 mg tablet) as
per the randomization schedule.

The volunteers will be asked to swallow whole tablet with 200ml drinking water.
The dosing will be done in the morning of dosing day. Clock times are valid for
first volunteer in the each group. The clock times for other volunteers will be
moved forward in steps of 2 minutes.

i 3 |
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Dosing will be done in the presence of the Chief investigator/Clinical researcher/
Sub investigator/Study coordinator/Physician. To ensure the subject has swallowed
the drug a “mouth check” will be done. The personnel administering investigational
product will stick the detachable part of the label in to the Volunteer’s case record
form (Section ‘Drug Dosing’) with signature of person involved in the dosing, the
signature of the volunteer and dosing supervisor. All blood sampling times will be
with reference to the drug administration time.

94 Place and Form of Confinement of the Volunteers

Volunteers will arrive at Pharmacokinetic Unit a day before drug dosing and will
stay at least for 32 hours after drug administration in each period. Each volunteer
will be asked about his health status particularly about any significant changes from
pre-study/ screening examination and questionnaire for compliance will be applied.
Volunteers who will satisfy the inclusion and exclusion criteria checklist will be
enrolled in the study. Enrolled volunteers would be confined to the Pharmacokinetic
Unit at least 12.00 hours before drug administration. Total stay of volunteer in
Pharmacokinetic unit is approximately 44 hours in each period.

9.5 Fasting and Feeding Schedule

Volunteer will be served dinner from 20.00 hrs and would be ask to finish their
dinner before 22.00 hrs and then after they will be under supervision for overnight
fasting.

The first main meal (lunch) of the dosing day will be taken not less than four hours
after investigational product administration and the subsequent meals will be given
at appropriate times ie. 8, 12, 24, 28 and 32 hours after administration of
investigational product (snacks, dinner, breakfast, lunch and snacks respectively).

Meals will be prepared and served individually and the volunteers will be asked
politely to finish the meal completely and the same will be recorded in “meal
distribution record”. Exactly the same meals will be served in both the periods of

' the study to all volunteers. Dietary content and procedures during each study period
will be identical.

9.6  Schedules for Collection of Samples

A series of 21x5 ml venous blood samples will be collected over a period of 48
hours in each period. To create a secure peripheral venous access, the indwelling
intravenous cannula will be used for collecting blood sampling by syringe and
transferred into 10 ml plastic tubes containing diluted heparin in normal saline.
Heparin-lock technique will be used to prevent clotting of the blood in the
indwelling cannula. Before each in house blood sample, 0.5 ml of blood will be
discarded so as to prevent the heparin in the cannula from interfering with the
analysis. If for any reason the indwelling cannula is blocked or must be removed for
practical reasons, or on volunteer request, direct vein puncture will be done. Other
blood samples will be collected through direct venous puncture. After every blood
sample collection through indwelling cannula, 0.5 ml of heparinised saline will be
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injected to intravenous cannula. Tubes will be shaken gently to ensure the proper
mixing of blood with anticoagulant. Sampling will relate to drug administration
time. In the morning of dosing day after recording vitals, a pre-dose blood sample
will be taken at least 30 minutes before study drug administration. Other blood
samples will be withdrawn at following times: 0.166, 0.333, 0.50, 0.75, 1.00, 1.25,
1.50, 1.75, 2.00, 2.50, 3.00, 3.50, 4.00, 6.00, 8.00, 12.00, 18.00, 24.00, 32.00 and
48.00 hours of post dose. Post dose sample for 48.00 hour will be taken as
ambulatory sample.

Blood sampling up to + 2 minutes of the planned time of in-house sampling and up
to +1 hr in ambulatory sample will be considered as an acceptable deviation.
Beyond that, time deviation will be taken in to consideration for further
pharmacokinetic parameters, except for pre dose samples, which will always be
reported as zero hour sample (0). '

Total blood loss will be of approximately 233 ml during study. This amount
includes blood samples during study (21x5 per period); 0.5ml heparinised blood at
each in-house time point and 3 ml blood for post study safety evaluation.

Minimum 7 days washouts will be maintained between dosing of Period I and II.

9.7  Sample Handling Procedures

The blood samples will be collected in pre-labelled 10ml polypropylene tubes and
containing 5TU diluted heparin for each ml of blood. Each sample will be
centrifuged as soon as possible at 2000 RPM for 10 minutes at 20°C to separate
plasma. The plasma then will be transferred in pre-labelled 5Sml polypropylene
tubes, which will be subsequently frozen at - 70 +10 °C as soon as possible until it
is analysed.

Timing of samples received, separated and stored will be documented in the form
“Centrifugation and Storage of Samples”. Sample will be stored at bio-chemical
laboratory during the study and will be transferred to bio-analytical department for
analysis in vials placing in a thermocol box containing dry ice / ice cubes.

Both the blood collection tubes and plasma storage tubes will be pre labeled. Each
label shall contain Study code, Enrolment no., Period no, Time point, Date of
dosing and Sign. :

10.0 STUDY POPULATION

10.1 Detailed Description

Total 26 (24+2) healthy males, 18 to 45 years of age with BMI 18-27 kg/m? (both
inclusive) will be included in the study. The volunteers will be selected based on
their good health confirmed by complete clinical, haematological, serological and
biochemical tests. Analysis for carvedilol will be carried out for all the volunteers
who complete both periods of the study.
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10.2

10.3

10.4

Selection of Volunteers

The health status of the volunteers will be evaluated prior to study drug
administration. Demographic data, medical and medication histories, clinical
physical examination, height, weight, BMI, ECG, vital signs, haematology,
biochemistry, serology, X-ray chest (if not done during last 6 months) and urine
analysis will be carried out for the screening. The screening evaluation will be valid
for maximum of 28 days. Test for urine drugs of abuse and breath alcohol test will
be performed before each study period.

Volunteers found positive to the drug abuse check and breath alcohol will not be
allowed to participate.

Clinical Evaluation

Medical Case History

~ Demography

Subject’s medical case history

Subject’s surgical history

Tea, caffeine, cola, alcohol and tobacco consumption patterns
Significant past and family history

Clinical Physical Examinations
The following pre-study examinations regarding to the physical status will be done:

Age Skin and lymphatic nodes
Height Head, eyes, ears, nose, throat

Weight Cardiovascular system

BMI Respiratory system
ECG Musculoskeletal system
Pulse rate Gastrointestinal system

Blood pressure Endocrine system

General examination Neurological system

Clinical Laboratory Tests

X-ray & ECG: If needed new X-ray will be carried out as per discretion of Clinical
Investigator, otherwise validity of X-ray is six months and ECG will be taken at the
time of screening to check normal function of chest & heart respectively.

Pre-study Laboratory Examinations
The following clinical laboratory tests will be performed.

Hematology: ' Biochemistry: Urine:

Hemoglobin Blood Sugar (Random) Physical examination

White blood cells (WBC) | Aspartate aminotransferase | RBCs
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Differential WBC count Alanine aminotransferase Albumin
Red blood cells Alkaline phosphatase Casts and crystals
Hematocrit Total bilirubin Epithelial cells
Platelets Creatinine Sugars
Serological Test EO?I proteln Bile salts and bile pigments
HbsAg, HCV, HIV test -~ [299MT
Potassium - Pus cells
Chloride
Calcium
GGT, Total cholesterol,
Tryglicerides
Drug of Abuse Screen Test:
(Opium, Tetra Hydrocannabinoid, Amphetamine, Barbiturates, Benzodiazepines, Cocaine)
Breath Alcohol Test

Post Study Clinical Evaluation

At the time of discharge in each period physical examination will be carried out.
The post-study safety evaluation includes physical examination and laboratory
examination i.e. Haematology and Biochemistry. The end of the study clinical
laboratory tests will not include HIV, HBsAg, HCV, ECG, Urine examination.

10.5 Criteria for Inclusion

Subjects must meet all of the following criteria in order to be included in the study:
Sex: male

Age: 18 -45 years.

Volunteer with BMI of 18-27 (inclusive both) kg/m? with minimum of 50 kg
weight.

Healthy and willing to participate in the study.

Signed Written Informed Consent for Screening and study.

Non-smokers or smoking less than 10 cigarettes a day and willing to break
smoking during the course of the study.

VVV VVYVY

10.6 Criteria for Exclusion

Clinically relevant abnormal physical findings at the screening examination,
which would interfere with the objectives of the study.

Clinically relevant abnormalities in the results of the laboratory screening
evaluation.

Systolic blood pressure less than 100 mmHg or more than 140 mmHg and
diastolic blood pressure less than 60 mmHg or more than 90 mmHg

Pulse rate less than 50/minute or more than 100/minute

Oral temperature less than 95°F or more than 98.6°F

Respiratory rate less than 12/minute or more than 20/minute

Clinically significant abnormal ECG or Chest X-ray

Habituation of tobacco necessitating uninterrupted tobacco consumption

VVVVYY ¥V V VY
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Addiction to alcohol or history of any drug abuse.

History of kidney or liver dysfunction.

History of allergy to' the test drug or any drug chemically similar to the drug

under investigation.

Administration/ Intake of any prescription medication for two weeks or OTC

medication for one week before the study.

Patients suffering from any chronic illness such as arthritis, asthma etc.

HIV, HCV, HBsAg positive volunteers.

Opium, tetrahydro cannabinoids, amphetamine, barbiturates, benzodiazepines,

cocaine positive volunteers based on urine test.

Breath alcohol test positive

Subjects suffering from any psychiatric (acute or chronic) illness.

Administration of any investigational drug in the period 0 to 3 months before

entry to the study.

Intake of barbiturates or any enzyme-inducing drug in last three months.

History of significant blood loss due to any reason, including blood donation in

the past 12 weeks.

History of any bleeding disorder.

Existence of any surgical or medical condition, which, in the judgment of the

clinical investigator, might interfere with the absorption, distribution,

metabolism or excretion of the drug or likely to compromise the safety of

volunteers.

Serious adverse reaction or hypersensitivity to study drug or any of the

excipients.

» Inability to communicate or co-operate with the investigator due to language
_ problem, poor mental development or impaired cerebral function.

YV YV VYVV YVV VY VVYVY
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If some minor deviations as regards to the laboratory results are detected, Chief
Investigator and / or clinical investigator will assess their relevance to the purpose of
the study and to the volunteer inclusion. If some minor deviations like 2 to 4 mm Hg
fluctuation in blood pressure, shall be consider based on the decision of Chief
Investigator and / or clinical investigator.

In case of marked deviations of health status leading to Volunteer’s non-inclusion in
the study, wherever possible the Volunteer will be explained about the same with
recommendation to visit his physician.

10.7 Restrictions and Prohibitions

Clinical Residential Stay:
Volunteer enrolled would be confined to the BE Centre from 12 hours before the
dosing to a minimum of 32 hours post dosing.

Food, Beverages and Smoking:

At least 10 hours fasting will be required before dosing and 4 hours post dose in
each period.

Volunteers will be restricted from drinking water 1 hour before and 2 hours after
dosing in each study period. -
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Volunteers will be requested to abstain from alcohol for 48 hours prior to check-in
in each period and until the end of each study period. Volunteers will be instructed
to avoid beverages containing caffeine or xanthines (coffee, tea, cola drinks), food
(chocolates) and _grape fruit juice for 48 hours prior to check-in in each period
and until the end of each study period. Volunteers will be instructed to avoid
tobacco in any form for 48 hours prior to check-in in each period and until the end
of each study period.

. Medications:

Volunteers should take no prescribed medications beginning two weeks prior to and

no OTC medications beginning one week prior to initiation of study until after the

study is completed. If drug therapy other than that specified in the protocol is

required prior to study or during the study or in the washout period, decision shall

be taken by the Chief Investigator /clinical investigator whether to continue or

discontinue the volunteer on the basis of the following:

e  The pharmacology and pharmacokinetics of the non-study medication.

o  The likelihood of drug-drug interaction, thereby affecting pharmacokinetic
comparison of the study drugs.

e The time and duration of administration of the non-study medication and
likelihood of interference in bio-analysis.

e  The safety, well-being and clinical judgment about the volunteer.

Physical Activity:

Volunteers will be asked to remain in sitting position for at least first 4 hours after
study drug administration except for blood sampling and toilet purpose wherein
they are allowed to walk for a brief period. However, should medical events occur
at any time volunteers may be placed in an appropriate position. The Volunteers
will be restricted from doing any sort of stressful physical activity during the entire
period of stay at Pharmacokinetic unit.

The sponsor/ sponsor’s representative will monitor the study with prior intimation.
10.8 Criteria for Discontinuation or Withdrawal of Volunteers from the Study

Volunteers will be informed that they are free to withdraw from the study at any
time without giving any reason for doing so. The decision to withdraw/ discontinue
the volunteer if vomiting occurs will be taken by the chief investigator considering
the frequency and amount of vomiting and after assessing the general well being of
volunteer’s health status.

Volunteers may be discontinued from the study for any of the following reasons:
1. Volunteers not wishing to continue with the study, irrespective of the reason.
2. Adverse event during the study.

3. Any illness requiring medication during the study.

4. Violation of the protocol by the volunteer.

Any volunteer may be discontinued from the study for any reason beneficial to his
well-being. The Chief Investigator, as well as the study Sponsor, will decide to
discontinue any volunteer’s participation in the study if, in their judgment,
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continuation in the study may prove harmful to the volunteer. Such a decision may
be precipitated by adverse events, including changes in vital signs, physical
examination and ECG. The Chief Investigator may also discontinue a volunteer due
to poor compliance to the study protocol.

Volunteer Replacement
There will be no replacement.
11.0 Adverse Reactions (including classification method) and emergency procedures

Definitions:

Adverse Event (AE): Any untoward medical occurrence in a patient or clinical
investigation volunteer administered a pharmaceutical product and which does not
necessarily have to have a causal relationship with this treatment.

Abnormal laboratory values will be reported as adverse events under the following
circumstances:

i. When the abnormal lab report is accompanied with associated symptoms.

ii. When medical/surgical intervention is required.

iii. Leads to a serious adverse event.

iv. When it is considered by Principal Investigator as an adverse event.

Adverse Drug_Reaction (ADR): All noxious and unintended responses to a
medicinal product related to any dose should be considered adverse drug reactions.

Unexpected Adverse Drug Reaction: An adverse reaction, the nature or severity
of which is not consistent with the applicable product information . (e.g.
Investigator’s Brochure for an unapproved investigational medicinal product).

Serious Adverse Event (SAE): A serious adverse event (experience) or reaction is
any untoward medical occurrence that at any dose:

- Results in death,

- Is life threatening,

- Requires inpatient hospitalisation or prolongation of existing hospitalisation,

- Results in persistent or significant disability/incapacity, or

- In a congenital abnormally/birth defect

- Any other medical event required medical or surgical intervention and judged
as serious adverse events by treating physician or Chief Investigator.

Intensity of adverse events:
Intensity of adverse events will be assessed as per the following classification:

Mild: An adverse event, usually transient in nature and generally not interfering
with normal activities.

Moderate: An adverse event, which is sufficiently discomforting to interfere with
normal activities.

Severe: An adverse event, which is incapacitating and prevents normal activities.
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Relationship to the Study drugs

Relationship Description

There is little evidence to suggest there is a causal relationship
(e.g. The event did not occur within a reasonable time after
Unlikely administration of the trial medication). There is another reasonable
‘ explanation for the event (e.g. The patients’ clinical condition,
other concomitant treatments).

There is some evidence to suggest a causal relation ship (e.g.
Because the event occurs within a reasonable time after
Possibly administration of the trial medication). However the influence of
other factors may have contributed to the event (e.g. The patients’
clinical condition, other concomitant treatments).

There is a evidence to suggest a causal relationship and the

Probable influence of other factors is unlikely.
Definite There is a clear evidence to suggest a causal relationship and other
possible contributing factors can be ruled out.
There is insufficient or incomplete evidence to make a clinical
Unassessable

judgment of the casual relationship

Reporting and Documentation of Adverse Events

Chief Investigator/physician in charge will be available during housing in the
Pharmacokinetic Unit. Volunteers will be monitored throughout the study period for
occurrence of adverse events. They will be advised to report the investigator/
Physician in charge of any inconvenience or adverse event that may occur during
their stay at the Pharmacokinetic Unit and after Post discharge.

Chief Investigator will notify Sponsor about any adverse events that is both serious
(fatal or life threatening) and unexpected within 24 hours after its appearance using
phone, fax or email. The Ethics committee will be notified within 7 days through its
chairman.

All other serious adverse events that are not fatal or life threatening must be
reported not later than 14 days to the sponsor. All remaining adverse events will be
collected, recorded and announced to the sponsor and to relevant authorities by the
final report. Relationship/ causality used for reporting adverse events will be based
on Chief Investigator's assessment of the event as unlikely, possibly, probable,
definite, and inaccessible (as given in the table above).

All adverse events that are reported will be properly documented on the adverse
event form. In particular information will induce description of the event details of
the timing of the event to administration of the study medication, frequency of
adverse event, description of the severity of adverse event, any treatment or
diagnostic step taken in relative to the event, description of the outcome of the
event, judgment by the chief Investigator/physician in charge of any relationship of
the event to study medication or procedures and outcome of a repeated dose of the
medication of the subject.
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Serious Adverse Events

Serious adverse events will be reported to the local ethics committee, sponsor and
to the regulatory health authorities of the study site by the Chief Investigator
according to the local legal requirements as pet mentioned. :

Emergency Procedures

Emergency equipments and drugs will be available within the clinical unit. In case
emergency treatment will be necessary, the treatment and the drugs used during the
emergency should be documented. To handle Emergency, 24 hrs ambulance will be
kept ready during study period and if necessary, volunteer will be transferred with
necessary precaution to contract hospital for further management.

Safety Monitoring

During the entire stay in the facility, volunteers will be observed for any adverse
event. Vitals (pulse and BP) will be recorded and monitored at pre-dose, 1.0, 2.0,
4.0 and 8.0 hrs post-dose + 30 minutes of scheduled time (except at predose) and
whenever necessary. Each volunteer will be asked for well being at the time of vital
monitoring. Volunteers shall be instructed to report any side effect (nature, severity,
onset and disappearance) whenever it appears. In the case of an adverse event,
Chief Investigator and/or clinical investigator will decide whether to withdraw the
volunteer from the study and to initiate appropriate treatment. If unwell, they will
be evaluated clinically and their health status will be followed up till recovery.
Treatment will be given if necessary at the Pharmacokinetic Unit or at a hospital
identified by the Torrent Pharmaceuticals Limited. Clinical biochemistry and
hematology tests will be repeated as part of safety monitoring at the end of study.

Post Study Safety Evaluation

The post-study safety evaluétion includes haematological and biochemistry tests
which will be recorded in “Post study evaluation section of during study case record
form”.

> Post study safety evaluation will be done within 7days after the withdrawal of
last blood sample of the study.

> In case of discontinuers or dropouts by themselves who have taken the
investigational product, they will be informed to come for post study safety
evaluation. For those who report at clinical site within 7 days of discontinuation,
Post study safety evaluation will be carried out.

> In case of withdrawal due to adverse events, post-study examination will be
performed in the course of 24 hours and Volunteer will be observed until adverse
event is not apparent or is stabilized on clinically acceptable level.

If the results of these examinations are found to have any clinically significant
abnormality as decided by chief investigator, then the same will be recorded in the
individual’s AE form and reported.
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Follow Up

Any adverse event, which occurs in the course of the study, should be monitored
and followed up until it resolved according to the judgment of the Investigator.

All adverse events including serious adverse events which occur within 7 days after
completion of the clinical study, which are considered to be related to the study
must also be reported and treated accordingly.

12.0 Ethical Considerations
12.1 Basic Principles

The study would be performed in accordance with the principles of Declaration of
Helsinki (Appendix 16.5). The Ethics committee shall approve study protocol, CRF
and ICF. No volunteer will be enrolled in the study before ethics committee
approval. The Chief Investigator will be responsible for informing Ethics
Committee about any revision to protocol, CRF, ICF and any other written
information provided to volunteer and subsequent approval for the same.

Written Informed Consent

Prior to being enrolled into the study, the volunteer must have consented to
participate in response to a complete written and verbal explanation of the nature,
scope and possible consequences of the study by a trained person in presence of
physician in a form understandable to him and in case of any doubt it will be
cleared by the physician.

The volunteers must be able to understand the full implications of their decision.

ICF will be available in vernacular language (Gujarati). It will explain the nature of
the study, its objectives and potential risks. In addition, the following points must
also be covered:

a description of the aims of the study and how it will be organized

the type of treatment and the way in which the volunteers will be allocated to
treatment (e.g. by randomization) _

any negative effects possibly attributable to the study treatments

the freedom to ask for further information at any time

the volunteer's right to withdraw from the study at any time without giving
reasons and without jeopardizing the further course of treatment

the existence of volunteer insurance cover

the right of the monitor and an independent authorized person to look into
personal data.

YV YVV VY

Personal information will be treated as strictly confidential and not be publicly
available.

The translated forms will be used for confirmation of the volunteer's consent by the
signature of the responsible person delegated by investigator and the volunteer.
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As required by the ICH-GCP guideline the volunteer authorizes in written form that
the Volunteer’s original medical records may be audited by the monitor(s), the
auditor(s), and the regulatory authorities by direct access in accordance with the
applicable laws and regulations.

Original personally signed and dated version of the informed consent will be left at
the investigator’s site and the photocopy of the same will be forwarded to the
volunteer.

Obligations of Volunteers

The volunteers undertake the obligation to fulfill all study requirements if they
consent to participate (except of valid medical reason for terminating their
participation). However, all volunteers will be informed that they can withdraw at
any time, whatever the reason.

Confidentiality and Data Protection

In order to maintain volunteer’s confidentiality, all data recorded during the course
of the study will be identified by volunteer’s screening and Enrollment number.
Data relating to the study will be stored in such a way as to prevent their
communication to the third party, except if required by regulatory, Ethics
committee, or Sponsors designated persons.

13.0  Analytical Method

13.1 Description

The samples of all the volunteers completing both the periods in the study will be
analyzed. The concentrations of Carvedilol in plasma will be determined by means
of an LC-MS-MS method at Bio-analytical department of Bio Evaluation Centre of
Torrent Pharmaceuticals Limited.

The analyst will be held blind with respect to identification of the test or reference
dosing sequence. The test and reference preparation will not be identified as such
on the labels. The method will be validated for all respective parameters and be able
to determine Carvedilol concentrations with sufficient Sensitivity and accuracy. A
limit of quantification will be set to quantify the levels of drug adequately in

- plasma. The method validation has to include a pre-study validation with
determination of stability of the stock solutions and of the analyte(s) in the
biological matrix under processing conditions and during the entire period of
storage, specificity, accuracy, precision, limit of quantification, and response
function, as well as online validation with control samples at three concentration
levels.

All samples of the same volunteer have to be measured in a single analytical run in
order to eliminate the influence of the inter-assay variance on the assessment. The
analyst had to provide a final analytical report with tables and chromatograms for
all Volunteers who completed the study according to study protocol. The final
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analytical report will be part of the final study report and will contain 20% of the
chromatograms.

13.2 Validation Parameter

The validation will be carried out based on following parameters:
Specificity

Sensitivity

Carry over check

Linearity ,

Lower Limit of quantification

Between run accuracy: QC % nominal concentration
Between run precision: QC % CV

Within run accuracy: QC % nominal concentration

. Within run precision: QC % CV

10. Recovery of analyte: QC mean

11. Recovery of internal standard: QC mean

12. Stock solution stability at 2-8°C

13. Stock solution stability of an internal standard at 2-8°C
14. Stability of matrix at room temperature

15. Stability of matrix at -20°C and -70°C

16. Stability of matrix after Freeze-Thaw cycles at -20°C and -70°C
17. Stability following sample processing

18. Matrix effect

RN LR W

14.0  Statistical Treatment
| 14.1 Plans for Pharmacokinetic Analysis

The following pharmacokinetic parameters would be estimated:

a) | Cmax Maximum concentration of drug observed in plasma.
Time required to reach maximum concentration of drug in
b) | Tmax
plasma.
Area under the plasma concentration vs time curve from
¢) | AUClast time zero to the last measurable concentration time t
(AUCq.).

Area under the plasma concentration vs time curve from
d) | AUCINF time zero to time infinity (AUCo.inf)-

e) | AUC_%Extrap Extrapolated AUC percentage of total AUC.
f) | Lambda z Elimination Rate constant (Ker).

g) | Lambda z lower | The time point where log-linear elimination slope begins
The sampling time of the last quantifiable concentration
used to estimate the log-linear elimination slope

h) | Lambda z_upper

Time taken by plasma concentration to reduce to 50%

i) |HL Lambda z during the elimination phase (T1.2).

Mean Residence Time for which a drug molecule resides
in body (MRTy.y).

i) | MRTlast
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Mean Residence Time when the dru concentration
k) | MRTINF : Ve &
profile is extrapolated to infinity (MRTp-inf)-

« Tmax and Cmax are observed values.

. The AUClast values will be calculated using linear trapezoidal method.

« AUCINF = AUClast + Cy/Lambda_z (where C; is the last concentration of the
drug determined through experimentation).

« Apparent first order elimination or termination rate constant (Lambda_z) will be
calculated as the negative slope of the log-linear terminal portion of the plasma
concentration-time curve. This parameter will be calculated by the linear least
square regression analysis using the last three (or more) non-zero plasma
concentration.

« The elimination half-life (HL_Lambda_z) is obtained by dividing 0.693 by
Lambda_z.

. MRTlast and MRTINF will be calculated by using following formula:

MRTlast = AUMClast/AUClast
MRTINF=AUMCINF/AUCINF

14.2 Sample Size Justification

According to regulatory requirements minimum required sample size is 24. Hence,
total 26 volunteers will be an appropriate sample size considering 2 volunteers as
potential dropouts to achieve a sufficient power. Drop out subjects would not be
replaced.

14.3 Definition of the Acceptance Interval of the Pharmacokinetic Parameters

Descriptive statistics will be calculated for demography and safety parameters of
Carvedilol.

Plasma concentration vs. time data of Carvedilol will be provided for all the
volunteers who will complete both period of the study. To compare the
bioavailability after administration of study drugs, the pharmacokinetic parameters
[Tmax, Cmax, AUClast, AUCINF, AUC_%Extrap, Lambda _z, Lambda z lower,
Lambda_z upper, HL,_Lambda_z, MRTlast, MRTINF] will be calculated for each
volunteer. Descriptive statistics will be calculated for concentration vs. time data
and all pharmacokinetic parameters.

ANOVA will be performed on the log-transformed data of Cmax, AUClast and
AUCINF The sequence, subject within sequence, period and formulation will be
considered as sources of variation. The sequence effect will be tested using the
subject within sequence effect as the error term. The formulation and period effects
will be tested against the residual mean square error. Probability (p) values will be
derived from Type III sum of squares and effects will be considered statistically
significant if the probability is less than 0.05.

Inter-subject and Intra-subject percentage coefficient of variance (%CV) will be
calculated for Cmax, AUClast and AUCINF.
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Ratio analysis of test/Reference formulation will be calculated for primary
pharmacokinetic parameters Cmax, AUClast and AUCINF.

The bioequivalence acceptance interval is set to 80.00% to 125.00%. To justify the
bioequivalence claim; the 90% confidence interval of the intra-individual mean
ratio (Test/Reference) and Anderson & Hauck test will be computed for the log-
transformed primary pharmacokinetic parameters [Cmax, AUClast and AUCINF].

The actual values of Tmax for test and reference will be compared by non-
parametric test.

All pharmacokinetic and bioequivalence analysis will be carried out using
WinNonlin® (Version 5.2 or higher) and SAS® (Version 9.1.3 or higher), licensed
software available at Torrent Pharmaceuticals Ltd.

14.4 OQutlier Detection Method

Subject outliers will be defined in bioequivalence studies, if subjects will have
discordant values of one or more pharmacokinetic parameters, when compared with
other values for remaining subjects of the test versus reference response in the
study.

Outliers will not be dropped from the analysis of the data solely on the basis of
statistical test. Outliers will provide scientific evidence or explanations to justify the
exclusion of the subject(s) data from statistical analysis. In this case, study results
will be submitted with and without outlier.

14.5 Missing and BLQ Values

Missing values such as sample not submitted (SNS) or sample not analyzed (SNA)
will be ignored from the calculations of pharmacokinetics parameters. If a below
limit of quantification value (BLQ) occurs anywhere in between two detectable
plasma concentration values then those values will be considered as missing and
will be ignored from the calculation of pharmacokinetic parameters. If BLQ values
are observed in the initial absorption phase or at the terminal elimination phase they
will be treated as zero.

14.6 Missing samples

Missing sample can be due to withdrawal of volunteer, accidental spillage of
samples or due to non-reporting of volunteer for ambulatory samples. The clinical
data will clearly identify the missing samples. The individual missing samples will
be dealt as per case to case and the chief investigator will evaluate its impact on the
data.

Volunteers who are dropped out or withdrawn due to any reason will not be
considered for pharmacokinetic and statistical analysis.

If the vomited volunteer is continued in the study than the statistical data will be
provided with and without the data of vomited volunteer.
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14.7 Pre-dose concentration

If the pre-dose concentration is < 5% of Cmax value, the subject’s data without any
adjustment will be included in all pharmacokinetic measurements and calculations.
If the pre-dose value is > 5% of Cmax, the subject will be dropped from all BE
study evaluations.

15.0 Acceptance Criteria for Deviation from Protocol

All the deviations from approved protocol (an unintended departure from the study
plan after study initiation) and SOPs will be recorded according to in-house SOP
and will be recorded in the Deviation Record Form. Acceptance criteria for
deviation in the protocol for collection time point are up to £ 2 min for in-house
samples and up to 1 hr for ambulatory sample.

16.0 APPENDIXES

16.1 Form for Study Drug Accountability and Retention Record

16.2 Model of Free and Informed Consent Agreement (Informed Consent Form)
16.3 Adverse Event Form

16.4 Randomization Schedule

16.5 World Medical Association, Declaration of Helsinki

16.6 Food Menu

16.7 Laboratory Normal Ranges

References for Background Information:

1. Prescribing information: Coreg®

References for Protocol Preparation:

1. ANVISA Guidelines for relative bioavailability / bioequivalence tests Resolution - RE
n° 1170, dated 19th April 2006.

7. ANVISA Guidelines for drafting of the protocol and technical report of the
bioequivalence study Resolution - RE n° 894, dated 29th May 2003

3. ANVISA Guidelines for drafting of the technical report of the relative
bioavailability/bioequivalence study Resolution - RE n° 895, dated 29th May 2003

4. ANVISA Guidelines for planning and execution of the statistical phase. Resolution -
RE n° 898, dated 29th May 2003

5 ANVISA Guidelines for the validation of analytical and bioanalytical methods
Resolution - RE n° 899, dated 29th May 2003

6. ANVISA Guidelines for the execution of the study and drafting of the report of
pharmaceutical equivalence Resolution - RE n° 900, dated 29th May 2003

7. Manual for Good Bioavailability and Bioequivalence Practices. Volume I, Brazilian
Sanitary Surveillance Agency. Brasilia 2002

8. ICH Harmonized Tripartite Guideline for GCP 1996




' | Lo,

Confidential

‘Bio Evaluation Centre

ersion Noz. 01

161 SAMPLE RETENTION & INVENTORY OF DRUGS USED IN THE STUDY

dyCe: B B Test / Reference:

eneric Name: Manufacturer /Country:

No. of units received:

Quantity to be retained:

Expiry date/ Retest date/ Use Retention storage
y date identification:

To be retained up to:

Period Closing Withdrawal | Checked

Balance | dispensed Dlslzz;l . By By

Extra ,, |
. . Un dosed Received Total Qty |t
Period | Dispensed © Remarks By d~(a+b+c) |

(b)

% No. of unused drug disposed after BA/BE study (d ):

*,

s Comments:

R, TN AMA A A TS R A AL b It

N AT

Prepared By Checked By
(Pharmacist) (Sub-
Investigator)

Approved By
(Chief- Investigator)
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162 MODEL OF FREE AND INFORMED CONSENT AGREEMENT

STUDY CODE: PK-07-108
INFORMED CONSENT FORM

For
Carvedilol 25mg Single Dose Fasted State Bioequivalence Study

Version No.: 01

Date: October 12, 2007
Supersedes VersionNo.:  Not Applicable
Date: Not Applicable
Dear Volunteer,

You are being invited to participate in a research study. You are being asked to volunteer
since you meet the requirements for enrollment into this study. Your participation is
voluntary which means you can choose whether or not you want to participate. If you choose
not to participate, there will be no loss of benefits to which you are otherwise entitled. Before
you can make your decision, you will need to know what the study is about, the possible risks
and benefits of being in this study, and what you will have to do in this study. The research
team is going to talk to you about the research study, and they will give you this consent form
to read. You may find some of the medical language difficult to understand, please ask the
study doctor and/or the research team about that. If you decide to participate, you will be
required to sign this form.

Tt may become necessary to seek details of your health and family history. Since this is
mostly for your own safety, please do not hide any facts. You can rest assured that all your
personal details and your identity will be kept strictly confidential at Bio-Evaluation Centre,
except it demanded by Governmental Regulatory Authorities, an Institutional Ethics
Committee or the Sponsor.

Tn case of medical emergencies during the study or if any urgent questions related to the
study needs advice, you may contact the following personnel:

Dr. Jogesh Mahajan, sss, Chief Investigator, Bio-Evaluation Centre, Torrent
Pharmaceuticals Limited, village Bhat, Gandhinagar, 079-23969100 (Extn: 270)

Dr. Sushil Kumar Anand, pgps, Clinical Investigator, Bio-Evaluation Centre, Torrent
Pharmaceuticals Limited, village Bhat, Gandhinagar, 079-23969100 (Extn: 280/281)

If you have questions regarding your rights as human volunteer, you are free to contact,
Institutional Ethics Committee (IEC), at the following contact number,

Dr. R. K. Dikshit 3;p, Chairman, IEC, Phone: 079-22683721 Ext: 1275
Dr. A. J. Singh . pNB, D.Pharm. Med(UK)> Member, IEC, Phone: 079-26577625

Volunteer’s Signature:
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Dear Volunteer,

We thank you for showing interest in participating in this study as a subject. This is a single
dose bioequivalence study of Carvedilol tablet containing Carvedilol 25mg [Torrent
Pharmaceuticals Ltd., India] Versus Coreg® tablet containing Carvedilol 25mg [Produtos
Roche Quimicos e Farmaceuticos S.A., Brazil]. But before going to the specific details about
the Carvedilol study, let us explain you about bioavailability and bioequivalence.

Introduction

Whenever we eat anything, say food, it gets fragmented to smaller and smaller particles, then
gets dissolved and finally goes into our blood. In the case of food, splitting it into tiny
fragments is called digestion and getting into the blood is called absorption. In the same way,
when we take a medicine (e.g. capsule or tablet or solution), it finally gets absorbed into
blood.

What are drug formulations?

When we talk about a medicine, it is practically a dosage form that contains the active
ingredient (drug) (which actually gives the therapeutic effect) and some other substances
called excipients. Excipients are needed to help to form a specific shape (to the tablet) or to
add some other feature, for example taste or color. The specific quantity of the active
ingredient and the specific proportions of the excipients together form a Formulation.

Some medicines are administered directly into the blood as injections; in such cases the entire
drug enters into the blood at once, so its bioavailability is 100%. However, when a drug is
taken orally, it behaves in quite a different manner. Drug enters into the blood slowly from
the stomach or intestine. Whole quantity of drug never gets absorbed into blood; instead only
part of it gets absorbed. Oral bioavailability is the amount of drug taken orally and fraction of
that finally gets absorbed into blood. Thus, the amount of the drug (that you swallowed) in a
given volume of your blood (called concentration) increases slowly as more and more drug
enters into the blood. This concentration reaches a peak or maximum around the time when
drug has been fully absorbed from the gut. Then, the concentration slowly declines as the
body eliminates and modifies the drug through various means. The change in the drug
concentration in blood over a period of time is called the plasma drug concentration profile of
the medicine.

What are bioequivalence studies?

If two formulations administered in same molar dose and with same route of administration
and bioavailability of both the formulations are similar they are called bioequivalent of each
other and this phenomenon is known as bioequivalence. These studies are carried out in
healthy, adult, human subjects. General explanation of these studies is given below:

A group of subjects are chosen based on their healthineés by carrying out various screening,
diagnostic tests and medical examination. Total number of subjects is decided on the basis of
property of the drug and purpose of study.

The chosen group is splitted randomly into 2 subgroups and each subgroup is randomly
assigned a sequence: RT (for Reference-Test) or TR (for Test-Reference).

Volunteer’s Signature:
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The entire group is admitted into a clinic; the length of duration for the admission depends on
the study. During their admission into the clinic, subjects have to follow certain restrictions,
which are clearly explained to them. During this first admission (or first period), one group is
given the Reference formulation and one group is given the Test formulation. Thereafter,
blood samples are withdrawn from each subject at pre-determined times and collected blood
samples (either as it is or after some processing) are stored in a deep freezer. The number of
blood samples drawn and the timing for these samples are determined on the basis of
properties of the medicine.

Then the entire group is discharged to go home with instructions to return on another specific
date at a specific time for another admission. Subjects lead a normal life during this time. The
entire group returns to the clinic at the specified time for the second period. This time the one
group is given the Test formulation who received reference formulation and one group is
given the reference formulation who received test formulation. Once again blood samples are
withdrawn from each subject at pre-specified times like in the earlier period.

A number of blood samples are drawn and not simply a single sample. This is because we are
looking to determine the bioavailability profile (concentration as it varies over time) and not
simply the concentration at one specific time. Indeed in some studies, subjects are asked to
return to the clinic even after their discharge for giving blood samples. Such samples are
called Ambulatory Samples.

Completion of all admissions and any ambulatory samples concludes the clinical phase of the
project. Then comes the Bio-analytical phase in which the samples are analysed to determine
the concentrations of the medicine. Finally, statistical tests are applied to compare the
bioavailability profiles of the two formulations. If the profiles are similar, the two
formulations are deemed bioequivalent to each other; otherwise they are not.

Why are bioequivalence studies conducted?

In many parts of the world, medicines are protected by patents. This means no one else than
innovator (the company which originally discovered the medicine) can market the drug.
However patents are valid only for a limited period of time, the duration depends on the
country. If someone wants to sell the drug before the patent expires, they have to obtain
permission from the innovator company. But after the patent expires, anyone can market the
medicine. Such "copies" of innovator medicine is called Generic. A company that wishes to
sell a generic version of a medicine has to prove that their formulation is as good as the
original innovator medicine. To prove this, two kinds of tests are done: First, some simple
chemical tests are done to prove the generic has the same substance in same quantity as the
innovator medicine. Second, it has to be proved that the generic medicine reaches the blood
at same extent as innovator after being administered.

In other words, bioequivalence has to be proven between the innovator medicine (called
Reference formulation) and the Generic medicine (called Test formulation). Governmental
agencies carefully examine the results of study. If they are satisfied (that the two formulations
are bioequivalent), the Generic company may get permission to sell their formulation.

This elaborate procedure is meant to safeguard of patients using this type of medicine. Due to
this procedure, patients buying medicines can be confident that it will be effective without

Volunteer’s Siﬂamre:
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regard to the company that manufactured it. The prices of these types of medicines are very
high because no one else is allowed to sell the medicine during the patent lifetime. Therefore,
bioequivalence studies benefiting mankind by lowering the overall cost of medicines.

Background information

Carvedilol is a beta adrenergic receptor antagonist. It causes a dose-dependént, long-lasting
reduction in arterial blood pressure.

Use and Dosage

Carvedilol should be taken with food to slow the rate of absorption and reduce the incidence
of orthostatic effects. Dosage should be individualized.

Heart failure: Start at 3.125 mg twice daily and increase to 6.25, 12.5, and then 25 mg twice
daily over intervals of at least 2 weeks. Maintain lower doses if higher doses are not tolerated.

Left ventricular dysfunction following myocardial infarction: Start at 6.25 mg twice daily and
increase to 12.5 mg then 25 mg twice daily after interval of 3 to 10 days. A lower starting
dose or slower titration may be used.

Hypertension: Start at 6.25 mg twice daily and increase if needed for blood pressure control
to 12.5 mg then 25 mg twice daily over intervals of 1 to 2 weeks.

Adverse Effects, Risk and Discomforts Associated with Drug

Carvedilol is well tolerated as a once daily 25 mg dose. Overall incidence of withdrawal due
to adverse effects was reported only in 7% .of patients. The most common adverse effects
causing discontinuation of treatment were dizziness/vertigo, headache, hypotension,
bronchospasm, fatigue and skin reactions. Other adverse events rarely reported were loose
stools, dry mouth, depression, constipation, itching and/or rash. If you experience any of the
adverse effects mentioned above or any other unusual symptoms, notify the same to the study
physician.

In addition there is a small but real risk of allergic reactions with any medication. These
reactions usually arise shortly after dosing as skin itching, redness and difficulty to breath,
and may be severe in some cases. Among other known risks are those, related to discomfort
or redness of the skin punctured for indwelling cannula. The amount of blood collected in the
course of the study cannot do any harm to a healthy person. The amount of blood will be
withdrawn is less than the amount of blood withdrawn at blood donation. After taking
medicine do not undergo any surgical procedure or tooth extraction. If, it is unavoidable then,
please inform to physician before deciding to participate in the study.

Dose for the Subject in this Study
Single tablet of Carvedilol 25mg will be administered with 200 ml of water in each period.
Purpose of this research study

This clinical research study involves 26 healthy male volunteers aged 18-45 years. This study
is non-therapeutic clinical study on a drug called carvedilol, which is used for the treatment

Volunteer’s Signature:
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of mild to severe chronic heart failure, Left ventricular dysfunction following myocardial
infarction in ¢linically stable patients and hypertension. The goal of this study is to assess the
bioequivalence after single dose administration.

Torrent Pharmaceuticals Ltd., India has developed Carvedilol 25mg tablet. This preparation
will be compared with reference Coreg® 25mg tablet manufactured by Produtos Roche
Quimicos e Farmaceuticos S.A., Brazil, in respect to their absorption after single dose drug
administration in healthy volunteers. To compare them, the quantity of drug found in the
biological fluids (e.g. blood, urine etc) will be measured.

Study procedure
This is a two period, two treatment, single dose crossover study in fasting conditions.

Each period will be involving a stay of approximately 44 hours at the pharmacokinetic unit.
During stay meals, vitals, water, study drug administration time etc are as per the schedule
mentioned on page no. 45.

You will be admitted to the research facility a day before dose administration (at least 12
hours before) in each period. Your time of reporting to the facility will be reported and detail
explanation of study medication and procedure will be given, thereafter you will be given
informed consent form (In period I) to read and sign. Brief medical examination, vitals
monitoring and history will be taken for your eligibility for study. Compliance questionnaire
will be applied for taking history. Urine test will be performed for the checking of drugs of
abuse. If you will be eligible then ID card and cloths will be provided you. Dinner will be
served to you between 20:00 hrs to 21:00 hours and you will not be allowed to eat anything
till the next morning. Breakfast, lunches, snacks and dinner will be served as per the schedule

mentioned on page no 45.

!

Clinical examination will be done at the time of admission and at the time of discharge. Vital
will be monitored at regular intervals specified in protocol (as per schedule page no. 45).

At scheduled time the study drug will be administered as per the protocol (as per schedule
page no. 45). The type of study drug first received by you will be determined as per
randomization. A physician will be present during your stay in the clinical facility and will
check your health condition. Food intake will be standardized during your staying in the
clinical facility.

The in-house samples will be “withdrawn by- indwelling cannula in your arm, while
ambulatory samples are withdrawn by direct venous puncture. You may feel slight pain
during these procedures.

A total of [(Each period: 21 samples of 5ml each + 20 x 0.5ml heparinized blood) + 3ml for
safety evaluation at the end of second period] =233ml blood will be collected during study
using indwelling intravenous cannula. Blood samples will be collected at the following times:
Pre-dose, 0.166, 0.333, 0.50, 0.75, 1.00, 1.25, 1.50, 1.75, 2.00, 2.50, 3.00, 3.50, 4.00, 6.00,
8.00, 12.00, 18.00, 24.00, 32.00 and 48.0 hours post dose after drug administration. You will
be discharged at the end of 32 hours of the drug administration if found to be in good health.
After completion of both the period, physical examination, biochemical and haematological
tests will be performed.

Ureantroiled Vielunteer?s Pigiature:
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Each period will be separated by at least 7 days (gap) to ensure that the drug taken in the
previous period is no longer in the body system. After the washout period the next part of the
study will be carried out and all procedures will be repeated in the same way, using the
comparator study drug.

Total blood loss

During study total blood loss is approximately 233ml. The blood loss during blood donation
is around 350ml at single period of time. While in case of study your total blood loss is less
than blood donation loss and over a period of time.

Restrictions during study

During the study:

1. You will have to comply with study procedure & medical personal instructions.

2. You will be required to be available at the bed or dosing station before drug
administration. _

3. You will not be allowed to drink water for 1 hour before and 2 hours after drug
administration.

4. You will be in sitting or semi-reclining position for 4 hrs after the drug administration.

Thereafter, you will be free to move but not out of pharmacokinetic unit

You will have to avoid doing any sort of physical stressful activity.

6. You will be restricted from taking any medication (including over-the-counter products),
throughout the study, unless authorized by the chief investigator.

7. You will abstain from consuming alcohol, tobacco in any form and smoking for at least
48 hours before enrollment and during the entire stay in Pharmacokinetic Unit.

8. You will only consume the food that is served to you and will be strictly prohibited from
taking tobacco, grape fruit juice, fruit beverages, alcohol and xanthine containing food
items, tea, coffee and chocolates before 48 hours of check in till end of the study.

|9,

Safety monitoring during study

You will be discharged at the end of 32 hours after drug administration, if you are in good
health and not suffering from any adverse events. In case of any adverse events, you will be
given proper medical care and kept under observation until recovery. All drug and/ or study
related adverse events would be treated by the attending physician either at the
Pharmacokinetic Unit or at a suitable nearby hospital at no extra cost {0 you. You do not give
up any of your legal rights by participating in this study. You must immediately contact any
of person listed on front page if you believe you have injury caused by the study.

Benefits of study

Since you do not require treatment with any of the study drug medications, you are unlikely
to be benefited by taking these medications. By participating in this study you will get a free
medical check-up, a study participation fee plus your satisfaction of serving the interest of
drug research.

Voluntee
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\] ]

Othar than Black

g 5
Sign. (Doc. Cell) o e 00



Torrent
Confidential @ :

PK;0751_0'8' S Version No: 01 = o BIO Ev_alu_aﬁon_égq;re

Insurance

Bio-Evaluation Centre, Torrent Pharmaceuticals Limited has taken insurance coverage in
accordance with Indian laws. The volunteers are therefore insured for damage resulting from
the study.

Withdrawal

Your participation in this study is completely voluntary. You may decide to discontinue your
participation in the study at any time, without any penalty and without giving any reason. The
investigator may also withdraw you from the study at any time if he considers it necessary for
health reasons or due to your violation of requirements of the study or because of your willful
misinformation on present and/ or past medical illness/ history.

Confidentiality

All information about your participating in this study will be kept strictly confidential.
However, your original clinical records may be inspected by representatives of the study
sponsors, by the Institutional ethics committee or other regulatory agencies for verification of
study procedures. If the results of the study are published your identity will remain
confidential.

Use of study data in future

Occasionally, the same or another researcher will request the permission to review or use
previously gathered data from a completed research project for a different project. If
confidentiality of the data is protected and if a human subject protection committee has
approved the study, would you be willing to give your permission to the release of your data
collected from your participation in the current study without prior notification?

Responsibility during study

You will be requested to co-operate with the Pharmacokinetic Unit staff. On arrival and
departure, you and your baggage will be searched. During your participation in this study you
will be expected to abide by the rules of the organization and maintain discipline during the
course of stay for the study. You will be requested to read and understand informed consent
form carefully and sign all pages. All the clarifications and questions will be asked during the
verbal explanation of informed consent form.

Compensation

You will be getting Rs. 4300/- for the complete study. Total payment will be split on a 20:80
(2-period basis). The volunteers shall give a duly signed stamped receipt for the payment
received by them. The payment is subject to the condition that you will follow all instructions
and study protocol exactly. In case of premature withdrawal from the study the volunteer will
be entitled to the following compensation.

Sign. (Doc. Cell) - LA sor
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Reasons of withdrawal from the study

Compensation

Withdrawn from the study on medical decision, for
| the volunteer’s health interest by the attending
physician/investigator

100% proportionate participation
dues or as per IEC guidelines

After initiation of the study if the volunteer
withdraws on his/her free will

Proportionate participation dues or
as per IEC guidelines

If volunteer withdrawn from the study by the
investigator due to his/her violation of requirements
of the study or non-adherence to the study
restrictions or because of his wilful misinformation
on present and/or past medical illness/history

No payment

What if new information becomes available about the study?

During the course of this study, we may find more information that could be important to
you. This includes information that, once learned, might cause you to change your mind
about being in the study. We will notify you as soon as possible if such information becomes

available.
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SCHEDULE
Below mentioned schedule is the tentative time table of each period during study. These
activities will be repeated after 7 days of wash-out period.
Time in
relative to Time (Hrs) | Day Events
dosing(Hrs)

Reporting for informed consent, ICF presentation and
-20.0 to -14.0|12:0 to 18:0 D-0 | obtaining written consent (period-I only), criteria
check (period-I only) and compliance assessment

-14.0 to -12.0 |18:0 t0 20:0 D-0 | Clinical examination, Urine drug screen and Check-in

-12.0 t0-10.0{20:0 to 21:0 D-0 | Dinner

-10.0to -9.0 |22:0to 23:0 D-0 | Bed time

250 05:30 D-1 | Wake up call
2.010-0.50 |06:0t007:30 | D-1 Pre-dose V1ta1_s1gns, Cannulation, Pre-dose blood
sample collection

0.00 08:00 D-1 | Study drug administration (Carvedilol 25mg)
0.166 08:10 D-1 | Blood Draw

0.333 08:20 D-1 | Blood Draw

0.50 08:30 D-1 | Blood Draw

0.75 08:45 D-1 | Blood Draw

1.00 09:00 D-1 | Blood Draw followed by vitals

1.25 09:15 D-1 | Blood Draw

1.50 09:30 D-1 | Blood Draw

1.75 09:45 D-1 | Blood Draw

2.00 10:00 D-1 | Blood Draw followed by vitals

2.50 10:30 D-1 | Blood Draw

3.00 11:00 | D-1 | Blood Draw

3.50 11:30 D-1 | Blood Draw

4.00 12:00 D-1 | Blood Draw followed by vitals followed by lunch
6.00 : 14:00 D-1 | Blood Draw

8.00. 16:00 D-1 | Blood Draw followed by vitals followed by snacks
12.00 20:00 D-1 | Blood Draw followed by dinner

18.00 02:00 D-2 | Blood Draw

24.00 lood D followed by breakfast

32.00 16:00 D2 ed by snacks followed by medical
' ' examination and discharge

48.00 08:00 D-3 | Ambulatory Blood Draw

Day-0: Entry day, Day-1: Drug administration day, Day-2: Dlscharge day, Day-3: Ambulatory Sample
Note: Medical examination will be carried out if adverse effect occurs or physician requires.

olunteer’s)Signature:

niveilacd Gopl
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VOLUNTEER DECLARATION AND SIGNATURE

Please read the declarations mentioned below and if you feel comfortable about taking
part in the study, put your signature at the specified space of this document. Please note
that there is no pressure of any kind from Bio-Evaluation Centre on you to participate.
Please take part only if you are fully satisfied that you would like to do so.

Declarations by the Volunteer

I have read this informed consent document, it is explained to me to my satisfaction,
and T have understood it. Where I had doubts or questions, I had clarified them by

study personnel. _

I understand that I am deemed medically fit enough to participate in this project
and I will not gain any therapeutic benefit from participating in this study and its
only for the purpose of research. However, if the test formulation is found to be
bioequivalent, this could lead to lowering of prices for the drug due to increased
competition, which is a possible benefit to mankind.

I understand that T will not take up any financial encumbrance as a result of taking
part in this study. All diagnostic costs and expenses related to any hospitalizations
will be borne by torrent pharmaceuticals Ltd. .

I understand the risks to me of taking part in this study as explained in the
adverse effects section of “Background information”. I understand that these risks
include possible hospitalization.

I understand that I have to be present at clinical facility of Bio-Evaluation Centre
as specified in timetable of events and to comply with other instructions.

I declare that I did not take part in a drug trial study at any company in the past 3
months.

I understand that taking part in these studies more frequently than once in 3 months
is injurious to my health.

I agree not to commit any misbehaviour or misconduct with any study personnel
or with any member of staff and disobeying that will make me liable for legal
consequences.

I agree not to cause any damage or loss of any property of Bio-Evaluation Centre.

I am 18 years or older. I have given facts to the best of my knowledge to study
personnel about my medical and family history.

] am aware that my identity and personal details will be kept confidential and will not
be revealed to anyone except the IEC, the Regulatory Agency (ies) and the Sponsor's
inspectors/auditors.

I am aware that I can withdraw my consent from this project at any time during the
course of the project even without disclosing the reason(s) thereof and that I shall
not be deprived of any medical care that I should get for participation in this project
and this will not take away my right for future participation in such projects.

I am giving my consent voluntarily and absolutely free from duress of any kind.

I am aware that one photocopy of this signed document will be provided to me, if I
asked for the same.

I am provided with the contact details of all the relevant persons whom I can
contact for any project-related query or queries pertaining to my rights as a subject.

‘ . Yolunteer;s Signature:
Uniconiroiled Copy Ne
let:Single Dos ce'Stud
Other than bilack _
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I am Mr./Ms. ' >
my father's name is ,
my mother's/gardian’s name is ,
and my full residential address is ,
and my phone number is: ,

I hereby give my voluntary free consent (means without any. coercion, misrepresentation
and fraud) for including myself as a subject in the single dose bioequivalence study of
Carvedilol 25mg in healthy human subjects under fasting conditions. '

Signature of the volunteer: Date:
Name of witness:
Address of witness:

Phone No.:
Signature of the witness: Date:
Medical query resolved by: « Date:
Written informed consent obtained by: Date:
ICF Checked by: Date:
Allotted Enrollment No.:
Photocopy of the signed ICF received by: Date:

. P
Unnothitrelied OoOpy 40, comrmmrpym
Vaiic it Stamped

Othar than Black //)
Sign. (Doc. Gell) {é
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163 FORM FOR RECORDING OF ADVERSE EVENTS

Study Code: PK- Period No. Volunteer ID. PK-
Date: Reporting Time: Enrollment No.

Details of Adverse Event:

Present complaint/(s):

Relevant history (if any):

Examination Findings:

Management:

(If any medication given please enter details in “Concomitant Medication™)

(Physician’s Signature & Date)

Unsonirtilod Gopy M8, comdMamm o
Vaiic ampe)
Othar than Black

Sign. (NDoc. Cell) >
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Follow-up of the Volunteer:

(If any medication given please enter details in “Concomitant Medication™)

507
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Scales for Adverse Event Reportingi

Relationship Description

There is little evidence to suggest there is a causal relationship.(e.g. The
event did not occur within a reasonable time after administration of the
trial medication). There is another reasonable explanation for the event
(e.g. The patient’s clinical condition, other concomitant treatments).
There is some evidence to suggest a causal relation ship. (e.g. Because
the event occurs within a reasonable time after administration of the trial
Possible medication).However the influence of other factors may have contributed
to the event (e.g. The patients clinical condition, other concomitant
treatments).

There is a evidence to suggest a causal relationship and the influence of
other factors is unlikely

There is a clear evidence to suggest a causal relationship and other
possible contributing factors can be ruled out.

There is insufficient or incomplete evidence to make a clinical judgment
of the causal relationship

Severity Description

An adverse event, usually transient in nature and generally not interfering

Unlikely

Probable

Definite

Inaccessible

Mild: with normal activities
An adverse event, which is sufficiently disconforting to interfere with
Moderate: . e
normal activities
Severe: An adverse event, which is incapacitating and prevents normal activities

CONCOMITANT MEDICATION DURING STUDY

Comment on drug interaction with study drug:

Chief Investigators sign & date:

UNiGoistro et Gy iNG
Vaiic it Siamped
Qthar than Black
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| 9 torrent
Study Code : PK-07-108

Randomization Schedule : Carvedilol 25mg Fasted BE Study

Volunteer No. Period-1 Period-2
1 B A
2 A B
3 A B
4 A B
5 B A
6 B A
7 B A
8 A B
9 B A

10 A B
11 B A
12 A B
13 B A
14 A B
15 B A
16 B A
17 A B
18 A B
19 B A
20 B A
21 A B
22 A B
23 A B
24 B A
25 A B
26 B A
A= 13 13
B= 13 13

Uncontrolled Copy No...i/\_.

Valid if Stamped
Other than Black @ . 510
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Product: A (Test) Carvedilol
Brand Name: -
Formulation: Tablet
Batch No: B9717002
Expiry: January 2009
Mfg. By: Torrent Pharmaceuticals Limited, India
Dose 25mg
‘Product: B (Reference) Carvedilol
Brand Name: Coreg®
Formulation: Tablet
Batch No: RJ0382
Expiry: July 2009
Mfg. By: Produtos Roche Quimicos e Farmaceuticos S.A., Brazil
Dose 25mg

Ui Gllestd 2oty M s (i
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16.5 WORLD MEDICAL ASSOCIATION, DECLARATION OF HELSINKI
Ethical Principles for Medical Research Involving Human Subjects

Adopted by the 18th WMA General Assembly, Helsinki, Finland, June 1964, and amended
by the 29th WMA General Assembly, Tokyo, Japan, October 1975, 35th WMA General
Assembly, Venice, Italy, October 1983, 41st WMA General Assembly, Hong Kong,
September 1989, 48th WMA General Assembly, Somerset West, Republic of South Africa,
October 1996, and the 52nd WMA General Assembly, Edinburgh, Scotland, October 2000,
Note of Clarification on Paragraph 29 added by the WMA General Assembly, Washington
2002, Note of Clarification on Paragraph 30 added by the WMA General Assembly, Tokyo
2004 '

A. INTRODUCTION

1. The World Medical Association has developed the Declaration of Helsinki as a statement
of ethical principles to provide guidance to physicians and other participants in medical
research involving human subjects. Medical research involving human subjects includes
research on identifiable human material or identifiable data.

.2. It is the duty of the physician to promote and safeguard the health of the people. The
physician's knowledge and conscience are dedicated to the fulfillment of this duty.

3. The Declaration of Geneva of the World Medical Association binds the physician with
the words, "The health of my patient will be my first consideration," and the International
Code of Medical Ethics declares that, "A physician shall act only in the patient's interest
when providing medical care which might have the effect of weakening the physical and
mental condition of the patient."

4. Medical progress is based on research, which ultimately must rest in part on
experimentation involving human subjects.

5. In medical research on human subjects, considerations related to the well-being of the
human subject should take precedence over the interests of science and society.

6. The primary purpose of medical research involving human subjects is to improve
prophylactic, diagnostic and therapeutic procedures and the understanding of the
aetiology and pathogenesis of disease. Even the best proven prophylactic, diagnostic, and
therapeutic methods must continuously be challenged through research for their
effectiveness, efficiency, accessibility and quality. :

7. In current medical practice and in medical research, most prophylactic, diagnostic and
therapeutic procedures involve risks and burdens.

8. Medical research is subject to ethical standards that promote respect for all human beings
and protect their health and rights. Some research populations are vulnerable and need
special protection. The particular needs of the economically and medically disadvantaged
must be recognized. Special attention is also required for those who cannot give or refuse
consent for themselves, for those who may be subject to giving consent under duress, for
those who will not benefit personally from the research and for those for whom the
research is combined with care.

Uncontreiled Copy M. »__(i\ .
Vetiet if Stamped
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9.

B.

10.

11.

12.

13.

Research Investigators should be aware of the ethical, legal and regulatory requirements
for research on human subjects in their own countries as well as applicable international
requirements. No national ethical, legal or regulatory requirement should be allowed to
reduce or eliminate any of the protections for human subjects set forth in this Declaration.

BASIC PRINCIPLES FOR ALL MEDICAL RESEARCH

It is the duty of the physician in medical research to protect the life, health, privacy, and
dignity of the human subject.

Medical research involving human subjects must conform to generally accepted scientific
principles, be based on a thorough knowledge of the scientific literature, other relevant
sources of information, and on adequate laboratory and, where appropriate, animal
experimentation.

Appropriate caution must be exercised in the conduct of research, which may affect the
environment, and the welfare of animals used for research must be respected.

The design and performance of each experimental procedure involving human subjects
should be clearly formulated in an experimental protocol. This protocol should be
submitted for consideration, comment, guidance, and where appropriate, approval to a
specially appointed ethical review committee, which must be independent of the
investigator, the sponsor or any other kind of undue influence. This independent
committee should be in conformity with the laws and regulations of the country in which

- the research experiment is performed. The committee has the right to monitor ongoing

14.

15.

16.

17.

18.

trials. The researcher has the obligation to provide monitoring information to the
committee, especially any serious adverse events. The researcher should also submit to
the committee, for review, information regarding funding, sponsors, institutional
affiliations, other potential conflicts of interest and incentives for subjects.

The research protocol should always contain a statement of the ethical considerations
involved and should indicate that there is compliance with the principles enunciated in
this Declaration.

Medical research involving human subjects should be conducted only by scientifically
qualified persons and under the supervision of a clinically competent medical person. The
responsibility for the human subject must always rest with a medically qualified person
and never rest on the subject of the research, even though the subject has given consent.
Every medical research project involving human subjects should be preceded by careful
assessment of predictable risks and burdens in comparison with foreseeable benefits to
the subject or to others. This does not preclude the participation of healthy volunteers in
medical research. The design of all studies should be publicly available.

Physicians should abstain from engaging in research projects involving human subjects
unless they are confident that the risks involved have been adequately assessed and can
be satisfactorily managed. Physicians should cease any investigation if the risks are found
to outweigh the potential benefits or if there is conclusive proof of positive and beneficial
results.

Medical research involving human subjects should only be conducted if the importance

of the objective outweighs the inherent risks and burdens to the subject. This is especially -

important when the human subjects are healthy volunteers.

Umzeniirelled Copy No. r-,:__.;::::‘..({\.’-’::.ﬁ:
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19.

20.
21.

22.

23.

24.

25.

26.

- 27.

Medical research is only justified if there is a reasonable likelihood that the populations
in which the research is carried out stand to benefit from the results of the research.

The subjects must be volunteers and informed participants in the research project.

The right of research subjects to safeguard their integrity must always be respected.
Every precaution should be taken to respect the privacy of the subject, the confidentiality
of the patient's information and to minimize the impact of the study on the subject's
physical and mental integrity and on the personality of the subject.

In any research on human beings, each potential subject must be adequately informed of
the aims, methods, sources of funding, any possible conflicts of interest, institutional
affiliations of the researcher, the anticipated benefits and potential risks of the study and
the discomfort it may entail. The subject should be informed of the right to abstain from
participation in the study or to withdraw consent to participate at any time without
reprisal. After ensuring that the subject has understood the information, the physician
should then obtain the subject's freely-given informed consent, preferably in writing. If

the consent cannot be obtained in writing, the non-written consent must be formally

documented and witnessed.

When obtaining informed consent for the research project the physician should be
particularly cautious if the subject is in a dependent relationship with the physician or
may consent under duress. In that case the informed consent should be obtained by a
well-informed physician who is not engaged in the investigation and who is completely
independent of this relationship. :

For a research subject who is legally incompetent, physically or mentally incapable of
giving consent or is a legally incompetent minor, the investigator must obtain informed
consent from the legally authorized representative in accordance with applicable law.
These groups should not be included in research unless the research is necessary to
promote the health of the population represented and this research cannot instead be
performed on legally competent persons.

When a subject deemed legally incompetent, such as a minor child, is able to give assent
to decisions about participation in research, the investigator must obtain that assent in
addition to the consent of the legally authorized representative.

Research on individuals from whom it is not possible to obtain consent, including proxy
or advance consent, should be done only if the physical/mental condition that prevents
obtaining informed consent is a necessary characteristic of the research population. The
specific reasons for involving research subjects with a condition that renders them unable
to give informed consent should be stated in the experimental protocol for consideration
and approval of the review committee. The protocol should state that consent to remain in
the research should be obtained as soon as possible from the individual or a legally
authorized surrogate.

Both authors and publishers have ethical obligations. In publication of the results of
research, the investigators are obliged to preserve the accuracy of the results. Negative as
well as positive results should be published or otherwise publicly available. Sources of
funding, institutional affiliations and any possible conflicts of interest should be declared
in the publication. Reports of experimentation not in accordance with the principles laid
down in this Declaration should not be accepted for publication.
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C. ADDITIONAL PRINCIPLES FOR MEDICAL RESEARCH COMBINED WITH
MEDICAL CARE

28. The physician may combine medical research with medical care, only to the extent that
the research is justified by its potential prophylactic, diagnostic or therapeutic value.
When medical research is combined with medical care, additional standards apply to
protect the patients who are research subjects.

29. The benefits, risks, burdens and effectiveness of a new method should be tested against
those of the best current prophylactic, diagnostic, and therapeutic methods. This does not
exclude the use of placebo, or no treatment, in studies where no proven prophylactic,
diagnostic or therapeutic method exists.'

30. At the conclusion of the study, every patient entered into the study should be assured of
access to the best-proven prophylactic, diagnostic and therapeutic methods identified by
the study.’

31. The physician should fully inform the patient which aspects of the care are related to the
research. The refusal of a patient to participate in a study must never interfere with the
patient-physician relationship.

32.In the treatment of a patient, where proven prophylactic, diagnostic and therapeutic
methods do not exist or have been ineffective, the physician, with informed consent from
the patient, must be free to use unproven or new prophylactic, diagnostic and therapeutic
measures, if in the physician's judgment it offers hope of saving life, re-establishing
health or alleviating suffering. Where possible, these measures should be made the object
of research, designed to evaluate their safety and efficacy. In all cases, new information
should be recorded and, where appropriate, published. The other relevant guidelines of
this Declaration should be followed.

!Note of clarification on paragraph 29 of the WMA Declaration of Helsinki

The WMA hereby reaffirms its position that extreme care must be taken in making use of a

placebo-controlled trial and that in general this methodology should only be used in the

absence of existing proven therapy. However, a placebo-controlled trial may be ethically
acceptable, even if proven therapy is available, under the following circumstanges:

> Where for compelling and scientifically sound methodological reasons its use is
necessary to determine the efficacy or safety of a prophylactic, diagnostic or therapeutic
method; or

» Where a prophylactic, diagnostic or therapeutic method is being investigated for a minor
condition and the patients who receive placebo will not be subject to any additional risk
of serious or irreversible harm.

All other provisions of the Declaration of Helsinki must be adhered to, especially the need

for appropriate ethical and scientific review.

Note of clarification on paragraph 30 of the WMA Declaration of Helsinki

The WMA hereby reaffirms its position that it is necessary during the study planning process

to identify post-trial access by study participants to prophylactic, diagnostic and therapeutic

procedures identified as beneficial in the study or access to other appropriate care. Post-trial
access arrangements or other care must be described in the study protocol so the ethical
review committee may consider such arrangements during its review.
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16.6 FOOD MENU FOR FASTED STATE STUDY

Items No. Amount (gms) | Kecal
Wada pau 2 150 376.44
Chutney 15 50.61
427.05

Items No. Amount (gms) Kecal
Chapati 6 120 463.20
Rice 1 plate 120 259.5
Curd 1 small bowl 50 30.00
Guj.Tuar Dal 2 bowl 200 146.5
l\%ﬁ:ﬁloigam (Tuar 1 bowl 100 101.00
Cabbage Mutter 1 bowl 100 90.00
Papad (Black gram) |1 7 24.02

1114.22
STUDY DAY

Items No. Amount (gms) Kecal
Chapati 6 120 463.20
Lemon Rice 1 plate 120 268.05
Curd 1 small bowl 50 30.00
Guj Tuar Dal 2 bowl 200 146.5
Paneer Tikka Masala | 1 bowl 100 201.44
Mung dhal palak 1 bowl 100 80.56
Salad Cabbage, Cucumber, Carrot 50 10.01

1199.76

Peas Sandwitch 2 140 268.56
Milk lcup 150 158.68
427.24

Chapati 6 120 462.85
Hariyala Pulao 1 plate 100 236.37
Kofta curry 2 bowl 200 135.78
Cauliflower Masala | 1 bowl 100 57.87
Chhole 1 bowl 100 114.21
Khir 1 bowl 100 156.10

1200.92

PR NG
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Items No. Amount (gms) Kecal
Bread Vada 3 120 219.46
Milk 1 cup 150 158.68
378.14

Chapati 6 120 462.85
Rice 1 plate 120 259.5
Guj.Tuar Dal 2 bowl 200 146.5
Butter Milk 1 cup 100 15.00
Mix Vegetable Potato, Carrot Peas, Cauliflower 100 121.2
Salad Cabbage, Cucumber, Carrot 50 10.01
Rajmah Masala 1 bowl 100 120.40
Papad (Black gram) |1 7 24.02
1159.48

Kachori 2 100 291.22
Chutney 30 101.35
392.57

Reference: Gopalan C. e al (2004). Nutritive value of Indian foods, NIN, Indian Council
of Medical Research, Hyderabad.
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167 NORMAL LABORATORY VALUES

€3 EEENs TO RESEARCHC
PRECLINICAL SAFETY EVALUATION DEPARTMENT, PATHOLOGY LABORATORY
HEMATOLOGICAL & BIGCHEMICAL ANALYSIS REPORT

Project code: ~ Compourd 1D:
Reguested by: Date of sampling:
Volunteer/Employee ID No.: - |Date of Analysis:
. Normal range® QObserved values
. PARAMETER MALE l FEMALE
- . . HEMATOLOGY .
WBC x K/ . 4.0~ 10.0 4.0 - 10.0
Neutrophlls % 40.0 - 8D.0 40.0 - 80.0
Lymphocytes % 20.0 - 40.0 20.0 - 40.0 N
Manocytas % 2.0-100 2.0-10.0
Eosinophlls % 1.0- 6.0 1.0- 8.0
Basophll % <1-2 <1-2
RBC x M/ i N 4.6 - B.5 3.8-4.8
Hblg/dl] 12.8 -17.0 12.0-15.0
HCT% . 40.G - 50.0 37.0 -486.0
Platelets x K/ pl 150 - 400 150 - 400
_BIOCHEMISTRY
Alhumin (g/dl) 3.5-5.2 3.5.5.2
Total Proteins (o/dD) 6.4-8.3 8.4-8.3
Globulin (g/dl)* 2.3-3.5 2.3-3.5
ALT [SCGPTIRIL) <46 <34
e |Tota Blirubin (mardD ©_{0.31.2 0.3-1.2
AST [SGOT] (UIL) : <35 <31
Serum Alkaline Phosphatase U/L 80-120 30-120
Randam Blood Suger (ma/dl) 45-130 45-130
Serum Crealinine (mg/dl) 0.84-1.25 0.68-1.08
Triglyceride {mg/di) <150 <150
Cholesterol (mgrdl) 150-250 150-260
Calclum (mg/dl) 8.8-10.8 8.B-10.8
Sodium (mEg/L) 136-145 136-145
[Polasslu[ﬁ ZmEgIL) 3.5-5.1 3.6-5.1
Chloride {mEgit.) 98-106 88-108
GGT (LL) <585 <38
: URINALYSIS
Glucose 'Negaﬁve Negative
Bilirublin Negative Negative
: lKetone INegative Negative
Sp.Gr.__- 1.001 - 1.036 4,001 - 1.036
Blaad Negative Napative
pH 5-8 5-9
Protein Negatlve Negative
U,bil.gen E.U./dL* 0.2-1.0 0.2-1.0
[Nitsite . Negative Negstive
Laucocytes : |Negative Negative
URINALYSIS: Physical and Microscopic
" |Quantity Pus cell
Color RBC
Appearance Cagt
Ctarily Crystals
{Epithellal call Others

Abbriviallons used;WBC-White blood corpuscles,RBC-Red bload corpuscies,-b-Hemuglohin, HCT-Hematoerit
ALT-Alanine Amino Transfarase, AST-Aspartate Amino Transferase.
* Normal ranges for hamntology are given as per reforence: Dacie & Lewis Practical Hasmatalogy, § Edition, Page-12.
* Globulin values sre calculated from Total protein & Albumin,
* Nommal Ronges for biochemistry are given ns per kit literature
eBlood glucose rangs (Random sampling): Clinical diegnosis and management by Inboratory methods, Henry et al, Ch.9, p.199
S, Electrolytes normal range as per Teitz textbook of clinical chemistry :
eNommal range for Globulin is given as per Clinicul diagnosis and t by Iut y methods,Henry et al, 19" edition.
*Normal ranges &f urine parameters are provided according to kit manufaclurers
* Narmal ranges for hematology are given as per referenca: Dacle & Lewls Practical Haamatology. Sth Edition.
* Normal range for Ghaleleral given as per Glinical Diagnosls and Managernent by Laboratory Melhads, Henry et al, 181h edition
Pathologis;

-’

Or.Sunil Advani (Pathologist)
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Correspondence

Torrent Research Centre
Torrent Pharmaceuticals F.td.
Village Bhat-382 428
Gandhinagar

Ph. No.079-239 69 100

Fax No0.079-239 69 135

Chairman

Dr R K Dikshit mp

Prof. & HOD- Pharmacology
3. J. Medical College

[O0] 2268 37 21 Ext. 1275
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Members

Dr A J Singh mp,DM(CliPh)
Asso. Prof. - Pharmacology
NHL, Medical College

{0] 2657 76 25

[M] 9824017147 / 9925244865

iyr Atul Parikh mb
{onsulting Physician
10] 2658 87 22

[M] 9898027782

Dr Bashir Ahmadi mp
Consulting Neuro-physician
[0] 2657 80 96

[M] 9824041187

Br Bharat Shah m»
Cons. Physician &Cardiologist
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Smit 1raxaben Bhatt
Social Worker

Hospital for Mental Health
0] 2562 24 85

|M] 9824478272

br Harsha Parikh mb
Consulting Physician

{O] 2684 56 84
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Dr Harshad Gandhi mp
Consulting Cardiologist

[O] 2646 70 86

(M] 9825156508

MrJ M Vyas

Directorate of Forensic Sciences,
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Ref SOP No. QA-018
Form No. QAU/GEN/O.‘!.\
CURRICULUM VITA
1] NAME ™I Dr. ( Maj) Jogesh Mahajan
5| DATE OF BIRTH 16 Taly 1965 ' "
X Malo :
71 DATE OF JOINING | 26 May 2006
ST OoALIEICATION | MBES

6. PROFESSIONAL EXPERIENCE

- Indian Army (AMC)

Adjutant, Officer Commanding '

ii) | Jan 1997 - Sep 1997

Dharamshila Cancer Hospital
Delhi

Medical Officer Medical Oncology

i) | July 1993 — Jan 1997

Pvt Practice Mumbai

iv) | Oct 1992 — July 1993

Jaslok Hospital & Research Center
Mumbai

Medical Officer (Medicine)
RMO . .

Medical Officer (Medicine)

Y | Feb 1992 - August 1992 | MGM Hospital
‘ Mumbai 1 RMO .
vi) | August 1991 —Jan 1992 LTMG Hospital , Medical Officer { Gastroenterology)
Mumbai RMO . -

73

T pier zé"
i er“?vﬁ :

) Member — Maharas tra Medicéi C';)ﬁncil
Member - Karnataka Medical Council

—
Jq‘}h

s

R
e
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Ref SOP No. QA-018

B

Form No. QAU/GEN/01

10} PHOTOCOPY ATTACHED

= B

= =

Degree Certificate
Training Certificate
Membership Certificate (If any)

Abstract of the publication

Sign of Staff:

(Dr. Jngesh' ahajan)

Date: 01 June 2006

Updated on : —
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Ref SOP No. QA-018 @ Torrent

Form No. QAU/GEN /01

CURRICULUM VITAE
1.| NAME ' _ Nikesh Patel
2. | DATE OF BIRTH 20" December 1978
3.} SEX Male

4. ] DATE OF JOINING 6" February 2003

5.1 QUALIFICATION B. Pharm, M.Sc. (Pharmacology)

6. { PROFESSIONAL EXPERIENCE

14" June 2002- 4"‘ February Claris Life sciences Limited. Ahmedabad Designing, monitoring, report
2003 preparation and regulatory

submission of Clinical studies.

ii) 6" February 2003- till date | Torrent Research Centre, Torrent Designing, monitoring, report
Pharmaceuticals Ltd. preparation and regulatory
: submission of Clinical studies.

7. ] TRAINING TAKEN

1 International conference of Ayurveda held at Dhanvantri Institute of Ayurveda

Jamnagar.

e 2" International conference of Ayurveda held at Dhanvantri Institute of Ayurveda
Jamnagar.

e  National conference of Indian Pharmacological society held in “K.B. institute of pharmacy
Gandhinagar.

e  Gujarat Chapter of Indian Pharmacological society held in “A.R. College of Pharmacy

Gandhinagar
e International workshop on Advanced GCP, Bioinformatics centre at, Pune

ﬁd Page 1 of 2

526




v

2L orrent

Form No. QAU/GEN/01

Ref SOP No. QA-018

Karan RS9, Patel NK'® and Patel R" ; Open Labeled, Randomized, Switch Over Study Of Two
Fixed Doses Of Aripiprazole: To Evaluate Its Safety And Efficacy In The Treatment Of |

Schizophrenia. Ind. J. of Psy.: March 2004:46:64-71

Degree Certificate

=]

10§ PHOTOCOPY ATTACHED

Training Certificate

i}

Membership Certificate (If any)

&

Abstract of the publication

=l

Sign of Staff: W : Date: 230 /66)l0G

. Updatedon: 3o/¢g)og
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Form No. QAU/GEN/OJ.

Ref SOP. No. QA-018

CURRICULUM VITAE

1.} NAME : DR.SUSII[LKUMARANAND

2.] DATE OF BIRTH 17/11/1969

T3.| SEX | MALE

4. DATE OF JOINING 05/02/05 - -

5. QUALIFICATION MBBS PGCIH PGDHM

- 6. -PROFESSIONAL EXPERIENCE '

PERIOD gs NAME OF COMPANY 'j'f: NN

i) FEB-2005 TO TILL ~»TORRENT RESEARCH | s CIENTIST-I

'DATE . | CENTER, GANDH]NAGAR . .
ii')f I g‘zj‘j)[sY- 2004 TOFEB - APOLLO TYRES LTD. ) INDUSTRIAL PHYSICIAN‘ :
iti) | JULY-2003 TO JULY- INDIAN PETROCHEM]CALS' MEDICAL OFFICER
' 12004 C CORPORAT]N LTD I .

[T [pEC- zoozTonEc-” . OURLADYOFPILLAR ‘ ;}E{EEICALQEEICER' N

-] 2004 . | HOSPITAL. : . . .
v) | SEP-2001TO SEP— " | MINISTRY OF HEALTH - | MEDICAL-OFFICER

, 2002 " JLIBYA - . : L
vi) | NOV-99 TO SEP—:-2001' . GOVT OF. GUJARAT ~ - | MEDICAL OFFICER T

7. | TRAINING TAKEN
.. "DATE:" = . .-} . “TOPIC. " :} ... CONDUCTED Bis.{-":;f K CONDUCTED AT .
i) ] 15/FEB2004 WOUND HEAL]NG INTERNATIONAL R VADODARA o

SYMPOSIUM WOUND HEALING
' FOUNDATION

; 8 DETAILS OF MEMBERSHIP/WORKSHOP/CONFERENCE ATTENDED

' ‘- 1 THE ANNUAL CONFERENCE OF CARDIOLOGY NEXT AT. BARODA HEART INSTITUTE & |
RESEARCH INSTIT UTE » : -

" Pagelof 2 -
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. RefSOP No.QA-018

@

Form No. QAU/GEN/OZI.

[ 5 [ DETAILS OF PUBLICATION. - . - . = & ..

© 101 PHOTOCOPY ATTACHED e »ﬁ Degree Certifi(:ate .'
. \,Q/ Tralmng Certcflcate
o D Membershlp Certlflcate (If any)

I Abstract of the publlcatlon

: -,Sién of Staff: - ':D.afé“ 25\04101 R

(Dr. Sushilkumar Anand) = S e A - ,__‘,.A*A T
L ‘ - ; L | Updatedon: - ‘231@“0?/— L

fPei}géZo'f 2.

529




T .i
Ref SOP No. QA-018 (2] forrent

Form No. QAU/GEN/01

CURRICULUM VITAE
1. | NAME GUNTA SUBBAIAH
2. § DATE OF BIRTH 01-07-1948
3. SEX Male

4. | DATE OF JOINING 19-09-1995

5. § QUALIFICATION M.Sc., Ph.D

6. | PROFESSIONAL EXPERIENCE

i AN R

TDec. 1971 to Dec. 1972
ii) Dec.1972 to Sep.1985 IDL Chemicals Ltd. Research Chemist
iif) Sep.1985 to Sep.1995 Hoechst India Ltd. Research Scientist
iv) § Sep.1995 to till now Torrent Research Centre Chief, Analytical

7. § TRAINING TAKEN

L
N $ ‘.a;‘-;-'?i. \
:h i % 3 3 sl e ARG e ZRGMIOrOIRY [ i SRR : ﬁ‘éggaﬁ. AR R
i) 12-02-1998 Mass Spectrometry Kratos Manchester
if) 20-09-1985 Mass Spectrometry Jeol Tokyo
iif) 05-08-2002 NABL Assessor’s Course QM Jaipur
iv) 19-04-1998 Gen.Mgmt.Programme 1M, A’bad Ahmedabad

H [

Works

ii Seminar on Recent Advances in LCMS by Waters India, Mumbai.

iii Seminar on Recent Trends in NIR Systems.

iv. Pharmaceutical Analysts convention — IDMA PAC every year. >
v 8" Indian Society for Mass Spectrometry Symposium.

vi Recent advances in Elemental analysis.

Page 1 of 2
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Ref SOP No. QA-018 | 22 ] torrent

Form No. QAU/GEN/01

iv

.....

“Identlf canon and characterlzatlon of major degradatlon products of nsperldone in bu

pharmaceuticals dosage form”
Journal of Pharmaceutial and biomedical analysis, 36(2004)231-235. .

“Determination of Rosuvastatin in prescence of degradation products by Stability Indicating LC
method.” Journal of Association of Analytical Communities published in July/August issue,05

(Reprints awaited).

“Determination of Cefdinir by Stability indicating High Performance LC Method”
Journal of Association of Analytical Communities. (Accepted and it will be published in

Nov-Dec 05 issue.

“Determination of Inorganic impurity from Nicorandil and its tablet dosage form by simple reverse
phase chromatographic method” Journal of chromatography A (Accepted for publication).

Sign of Staff: 6‘1&%/ Date: oL Jome 2066
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Ref SOP No. QA-018

] forrent

Form No. QAU/GEN/01

CURRICULUM VITA
1.| NAME ANKITA SHAH
2. | DATE OF BIRTH 16/6/1981
3. [ sEX FEMALE
4. | DATE OF JOINING | 1/6/2006 N
5. | QUALIFICATION M.PHIL. (STATISTICS) - DISSERTATION TITLE “A STUDY ON SOME

STATISTICAL TESTS”, M.SC. (STATISTICS)

PROFESSIONAL EXPERIENCE

, ) seat N L : f Loetii) il GO §
GUJARAT CANCER & RESEARCH - CODPING OF PERFORMAS,
INSTITUTE, AHMEDABAD . | CHECKING THE DATA FOR "

" | COMPLETION, COMPILATON
& COLLECTION OF DATA,
SUPERVISION OF ALL FIELD
STAFF, STATISTCAL ANALYSIS -
OF THE DATA, MAKING
STATISTICAL REPORTS.

TRAINING TAKEN

[P

“AR Skl Page 1 03

532




OCmD

Form No. QAU/GEN/O1-

Ref SOP No. QA-018 . R

CONFERECES & WORKSHOPS ATTENDED:
1. WORK SHOP ON “BIO MEDICAL STATISTICS” ORGANIZED BY SARDAR PATEL UNIVERSITY, |

' VALLABH VIDHYANAGAR IN FEBRUARY, 2006.
2. THAVE ATTENDED “PRE-ARM WORKSHOP & ANNUAL REVIEW MEETING (ARM)” ORGANISED

BY NCRP (NATIONAL CANCER REGISTRY PROGRAM) - ICMR HELD AT KOLKATA IN

NOVEMBER, 2005.
I HAVE VISITED “RURAL CANCER REGISTRY PROJECT-NARGIS DUTT MEMORIAL HOSPITAL”-

BARSHI (MAHARASHTRA) AND “KIDWAI MEMORIAL INSTITUTE OF ONCOLOGY-PBCR” —

BANGALORE FOR ORIENTATION OF WORK IN SEPTEMBER, 2005.
4. THAVE ATTENED “PRE-ARM WORKSHOP & ANNUAL REVIEW MEETING (ARM)” ORGANISED

o’

BY NCRP (NATIONAL CANCER REGISTRY PROGRAM) - ICMR HELD AT GANGTOK (SIKKIM) IN

DECEMBER, 2004.
5. ATTENDED AND PRESENTED IN 24" ANNUAL CONFERENCE OF GSA (GUJARAT STATISTICAL

ASSOCIATION) HELD AT BHAVNAGAR IN NOVEMBER 2003.

AR, Shed Page2of 3
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Ref SOP No. QA-018

Form No. QAU/GEN/01 -

10§ PHOTOCOPY ATTACHED

Degree Certificate
"' Training Certificate
Mem_bersh{ip Certificate (If any)

Abstract of the publication

Sign of Staff:

AR skl

MS. ANKITA SHAH
(BIO STATISTICIAN)

Date: %ol oarv"kﬂ— '

UpdatEd on: gh,Qq,‘w
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‘BIO EVALUATION CENTRE
: TORRENT PHARMACEU {
",Vlllage Bhat Dist. Gandh agar,‘
Study. Code : PK—07—108 i

T

3.0. CLINICAL REPORT
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3.1. Title Page

3.1.1. Study Code: PK-07-108

3.1.2. Study Title: A Randomised, Open Label, Two-Period, Two-Treatment,
Two-Sequence, Crossover, Single Dose Bioequivalence Study of Carvedilol
25mg Tablets (Test) [Torrent Pharmaceuticals Ltd., India] Versus Carvedilol
25mg Tablets (Coreg®) (Reference) [Produtos Roche Quimicos e
Farmaceuticos S.A., Brazil] In Healthy Human Subjects Under Fasted State

3.1.3. Clinical Report

3.1.4. Study Site
Bio Evaluation Centre,
Torrent Pharmaceuticals Ltd.,
Village Bhat, Gandhinagar-382 428,
Gujarat, India
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Physician In-charge:

e

Dr. Tejas Talati, MsBs
Bio Evaluation Centre,
Torrent Pharmaceuticals Ltd.,

Tel. +91- 079-23969100 Extn.:

NEbode—

280/281

Dr. Vishal Shah, MBas
Bio Evaluation Centre,
Torrent Pharmaceuticals Ltd.,

Tel. +91- 079-23969100 Extn.:

280/281

Dr. Chirag Shah, MBBs
Bio Evaluation Centre,
Torrent Pharmaceuticals Ltd.,

Tel. +91- 079-23969100 Extn.:

4

280/281

Dr. Alpesh Parmar, MBBs
Bio Evaluation Centre,
Torrent Pharmaceuticals Ltd.,

Tel. +91- 079-23969100 Extn.:

%(/bwlowzz/P

280/281

Dr. Shreyansh Shah, mzss
Bio Evaluation Centre,
Torrent Pharmaceuticals Ltd.,

Tel. +91- 079-23969100 Extn.:

280/281

@ =

3o, 0k 0§

Date (dd/mm/yy)

30 /06 /0%

Date (dd/mm/yy)

F0 7608

Date (dd/mm/yy)

30/dé/o§/

Date (dd/mm/yy)

20 /96 /0%

Date (dd/mm/yy)
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3.3. Folio of Signatures

Study code: PK-07-108

Study Title: A Randomised, Open Label, Two-Period, Two-Treatment, Two-
Sequence, Crossover, Single Dose Bioequivalence Study of Carvedilol 25mg Tablets
(Test) [Torrent Pharmaceuticals Ltd., India] Versus Carvedilol 25mg Tablets (Coreg ®)
(Reference) [Produtos Roche Qulmlcos e Farmaceuticos S.A., Brazil] In Healthy
Human Subjects Under Fasted State

Study Site:

Principal Researcher
(Chief Investigator):

Clinical Researcher

(Clinical Investigator):

Sub-Investigator:

In-charge Statistical
Phase :

Bio Evaluation Centre,

Torrent Pharmaceuticals Ltd.,
Village Bhat, Gandhinagar-382 428,
Gujarat, India

' {
oyt

Dr. Jogesh Mah:ijan, MBBS
Assistant General Manager

Bio Evaluation Centre,

Torrent Pharmaceuticals Ltd.,

Tel. +91- 079-23969100 Extn.: 270

Dr. Sushil Kumar Anand, MBBs
Scientist I

Bio Evaluation Centre,

Torrent Pharmaceuticals Ltd.,

Tel. +91- 079-23969100 Extn.: 280

kv

Mr. Nikesh Patel, M. sc. Pharmacology
Research Associate

Bio Evaluation Centre,

Torrent Pharmaceuticals Ltd.,
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3.4. Glossary/List of Abbreviations

ADL Analytical Development Laboratory

ADR ~ Adverse Drug Reaction

AE Adverse Event

ALP Alkaline Phosphatase

ALT Alanine Aminotransferase

ANOVA Analysis of Variance

ANVISA Agencia Nacional de Vigilancia Sanitaria

AST Aspartate Aminotransferase

AUCINF Area under the plasma concentration extrapolated to infinite time
(AUCo.inf)

AUClast Area under the plas_ma concentration curve from administration to last
observed concentration time(AUC,.1)

BLQ Below Limit of Quantification

BMI Body Mass Index

BP Blood Pressure

Ca"" Calcium

Cmax Maximum Plasma Concentration

Conc. Concentration

CRF Case Record Form

Cv Coefficient of Variation

ECG Electrocardiogram

F-test Variance Ratio Test

GCP Good Clinical Practice

GGT Gamma glutamyl transferase

HbsAg Hepatitis B Surface Antigen

HCV Hepatitis C Virus

HIV Human Immunodeficiency Virus

HL Lambda z| Elimination Half-life (Tiz)

hrs Hours

HCT Haematocrit

ICH The .International (?onfgrence on Harmpnisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use

ICF Informed Consent Form

1IEC Institutional Ethics Committee

K Potassium

Lambda z Elimination Rate constant (K¢j)

LLOQ Lower Limit Of Quantification

Ln Natural Logarithm to the base e

LOD Limit of Detection

LOQ Limit of Quantification

max Maximum Valgle Found

mg Milligram (10 g)

ml Millilitre (10 ’ 1)




OCED

mmHg Millimeter of Mercury

Mol Mole

MRT Mean Residence Time

ul Microlitre

N Sample Size

NA Not Applicable

Na' Sodium

PK Pharmacokinetic

QA Quality Assurance

QC Quality Control

RPM Revolutions Per Minute

SAE Serious Adverse Event

SAS® Statistical Analyst System (software)
SD Standard Deviation

SOP Standard Operating Procedure
Subject Volunteer

Tmax Time to reach the peak of the maximum plasma concentration of the drug
TPL Torrent Pharmaceuticals Limited
TRC Torrent Research Centre

T/R Test over Reference ratio

WinNonlin®

Statistical software for Pharmacokinetic calculations




3.5.

Introduction

Estimates worldwide prevalence for hypertension may be as much as 1 billion
individuals, and approximately 7.1 million deaths per year may be attributable to
hypertension. The World Health Organization reports that suboptimal BP (>115 mm
Hg SBP) is responsible for 62% of cerebrovascular disease and 49% of ischemic heart
disease, with little variation by sex. In addition, suboptimal blood pressure is the
number one attributable risk for death throughout the world.

Carvedilol is an arylethanolamine B- adrenoceptor antagonist with venodialating
properties. These properties are due to blockade of a;- adrenoceptors along with weak
Bi- selective blockade. This dual mode of action avoids the reflex tachycardia due to

" excessive vasodilation and the peripheral vasoconstriction due to B-blockade.

The antagonism of B, adrenoceptors exists, although to a lesser extent. Carvedilol has
no Intrinsic Sympathomimetic Activity, and only weak Membrane Stabilizing
Activity. Carvedilol is cardio protective in animal models. It is also anti-mitogenic on
vascular smooth muscle in vitro, and protects against neuronal damage in in-vitro and
in-vivo models of brain ischaemia.

Single oral doses of carvedilol as low as 12.5 mg reduce resting and exercise induced
blood pressure in healthy volunteers without effect on heart rate or cardiac index.

BASIC PHARMACOKINETIC PROPERTIES

Absorption

Carvedilol is rapidly and extensively absorbed following oral administration, with
absolute bioavailability of approximately 25% to 35% due to a significant degree of
first-pass metabolism. Following oral administration, the apparent mean terminal
elimination half-life of carvedilol generally ranges from 7 to 10 hours.

After single oral dose of 25 mg Carvedilol in healthy volunteers, maximum plasma
concentration (Cmax) was found to range from 21-67ug/L. Similar corresponding
variations were also observed in the values of mean area under the plasma
concentration time curve (AUC). AUC was found to range from 157-337ug/L.h after
single dose of 25 mg in healthy volunteers. Cmax and AUC of Carvedilol were found
to increase linearly with dose. However, the time to achieve maximum plasma
concentration (Tmax) was within the range of 1-2 hours for 25 mg as well as 50 mg
dose in healthy volunteers and hypertensive patients.

Plasma concentrations achieved are proportional to the oral dose administered. When
administered with food, the rate of absorption is slowed, as evidenced by a delay in
the time to reach peak plasma levels, with no significant difference in extent of
bioavailability. Taking carvedilol with food should minimize the risk of orthostatic
hypotension.
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Distribution

Carvedilol is a basic, lipophilic compound with a steady-state volume of distribution
of approximately 115 L, indicating substantial distribution into extravascular tissues.
Plasma clearance ranges from 500 to 700 mL/min. Carvedilol is more than 98%
bound to plasma proteins, primarily with albumin. The plasma-protein binding is
independent of concentration over the therapeutic range.

Metabolism & Elimination

Carvedilol is rapidly and extensively metabolised with less than 2% of the dose
recovered as unchanged drug in urine. About 60% of the metabolites are excreted into
bile and are eliminated in faeces.

Carvedilol is metabolized primarily by aromatic ring oxidation and glucuronidation.
The oxidative metabolites are further metabolized by conjugation via glucuronidation
and sulfation. The metabolites of carvedilol are excreted primarily via the bile into the
feces. Demethylation and hydroxylation at the phenol ring produce three active
metabolites. Compared to carvedilol, the three active metabolites exhibit weak
vasodilating activity. Plasma concentrations of the active metabolites are about one-
tenth of those observed for carvedilol and have pharmacokinetics similar to the
parent.

Potential Adverse Effects of Study Medications

Carvedilol is well tolerated as a once daily 25 mg dose. Overall incidence of
withdrawal due to adverse effects was reported only in 7% of patients studied. The
most common adverse effects causing discontinuation of treatment were vertigo
(1.7%), headache (1.4%), and bronchospasm, fatigue and skin reactions (0.5% each).
In 50 mg dose, the adverse event incidence was 31%. Other adverse events rarely
reported were loose stools, dry mouth, mucosal swelling, depression, constipation,
itching and/or rash. The incidence of syncope or orthostatic hypotension was
relatively low (<1%).

Contraindications

Carvedilol is contraindicated in the following conditions:

> Bronchial asthma or related bronchospastic conditions. Deaths from status
asthmaticus have been reported following single doses of Carvedilol.

Second- or third-degree AV block

Sick sinus syndrome

Severe bradycardia (unless a permanent pacemaker is in place)

Patients with cardiogenic shock or who have decompensated heart failure
requiring the use of intravenous inotropic therapy. Such patients should first be
weaned from intravenous therapy before initiating Carvedilol

Patients with severe hepatic impairment

Patients with a history of a serious hypersensitivity reaction to carvedilol (e.g.
Stevens- Johnson syndrome)

VVVY
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3.6.

3.7.

3.8.

Objective

Primary objective: To assess the bloequwalence of Carvedllol 25mg tablet (Test)
[Torrent Pharmaceuticals Ltd., India] versus Coreg® 25mg tablet (Reference)
[Produtos Roche Quimicos e Farmaceuticos S.A., Brazil], in healthy human
volunteers under fasting condition.

Secondary objective: To investigate the safety of the formulations on the basis of
clinical and laboratory examinations at the beginning and at the end of the study and
registration of adverse events and/or adverse drug reactions.

Design

Bioequivalence studies are general requirements for registration of generic and similar
products. A single center, randomized, crossover design is typically employed in
bioequivalence studies, and was considered to be the most appropriate for this study.

The study was open-label in nature, because blood concentration levels can not be
influenced by the knowledge of the identity of the treatment.

This was a two period, two sequence, two treatment study with a washout period of 7
days between two dosing. The duration of the study starting from check-in of period I to
the last in-house blood draw of period II was 10 days. The washout was sufficient to
allow the complete elimination of the drug before subsequent dosing and to avoid
carry over effects.

Twenty six healthy male volunteers were enrolled in the study, all of them had
completed study. Sampling was done up to 48 hours such that plasma concentration could
be measured for 5 half-lives of carvedilol.

The volunteers were administered a single oral dose of carvedilol 25mg of either the test
(A) or reference (B) product in period I and period II in two sequence AB or BA.

Randomization List

The order of receiving the test and reference product for each volunteer during each
period of the study was determined according to the randomization schedule. The
volunteers were randomly assigned to one of the 2 possible administration sequences AB
or BA. Randomization was done in such a way that equal number of sequence
allocations was ensured. The randomization schedule and the dispensing record were
kept in the pharmacy under controlled access. The Investigator and study personnel
involved in the dispensing of study products were accountable for ensuring compliance
to randomization schedule.

Bioequivalence Study Report of Carvedilol 25mg Tablets Under Fasting Conditions Page 9 of 41
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Table 1: Randomization Schedule Generated for Carvedilol 25 mg Tablet under

Fasting Condition
Study Code: PK-07-108

1 B A
2 A B
3 A B
4 A B
5 B A
6 B A
7 B A
8 A B
9 B A
10 A B
11 B A
12 A B
13 B A
14 A B
15 B A
16 B A
17 A B
18 A B
19 B A
20 B A
21 A B
22 A B
23 A B
24 B A
25 A B
26 B A
A= B A
B = A B
Product: A (TEST) Carvedilol Tablet
Batch No B9717002
Expiry Date January 2009
Mfg. By Torrent Pharmaceuticals Ltd, India
Product: B -
(REFERENCE) Coreg® (Carvedilol) Tablet
Batch No RJ0382
Expiry Date July 2009
Produtos Roche Quimicos e
Mfg. By Farmaceuticos S.A., Brazil
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3.9. Drugs
3.9.1. Test

Generic Name Carvedilol 25 mg

Pharmaceutical Form Tablet

Batch No. B9717002

Manufacturing Date February 2007

Expiry Date January 2009 _

Manufactured By Torrent Pharmaceuticals Ltd., India
3.9.2. Reference

Generic Name Carvedilol 25 mg

Trade Name Coreg®

Pharmaceutical Form Tablet

Batch No. RJ0382

Manufacturing Date --

Expiry Date July 2009

Manufactured By Produtos Roche Quimicos e Farmaceuticos S.A., Brazil
3.9.3. Analytical Certificate of the Drugs

3.9.4.

The complete certificate of analysis for both test and reference drug was obtained
from the analytical department of Torrent Pharmaceuticals Ltd. (Appended in
Appendix I).

Samples for Retention of Drugs for the Study

One hundred and twenty eight units of test and reference medication were archived
for bioequivalence study of Carvedilol 25 mg (PK-07-108) in Pharmacy.

The reference and test medications were stored below 25°C and separately from
normal practice stocks, locked and only accessible for authorized personnel, in
accordance with the manufacturer's instructions.

Pharmacist will store the retention samples to the validity period of the product plus
one year (July, 2010) taking a parameter the validity of the most recent product
(Reference formulation).

Records of the receipt and dispensing of study products were made to provide complete
accountability of the disposition of both study drugs.




;BIO EVALUATION CENTRE :
TORRENT PHARMACEUTICALS ]
'lellage Bhat, Dist. Gandhmagar, Ind
Study Code PK-07-108 LT

3.9.5. Inventory of the Drug in the Study

3.10.

The study medications were provided in a sufficient quantity for the needs of the
whole study. The appropriate amount of each study medication was stored in
pharmacy in order to allow repeated pharmaceutical analysis and retention. Reference
products were supplied in the original manufacturer's packing and the test products were
supplied in box deemed to maintain the integrity of the products.

The temperature and the humidity in the storage room were continuously monitored.
The storage conditions were checked by the study personnel. All supplies were
accounted at the end of the study. A drug accountability form was completed for this
purpose and will be maintained by the pharmacist at the study site for a minimum of
15 years following completion of the study. (Annexure - II)

Population of Study

A total of 26 healthy males, having 19 to 40 years of age with BMI 18.25-26.64 kg/m®
were included in the study. The volunteers were selected based on their good health
confirmed by complete clinical, haematological, serological and biochemical tests.

Bioequivalence Study Report of Carvedilol 25mg Tablets Under Fasting Conditions Page 12 of 41
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Torrent

3.10.2. Selection

Screening of the volunteers was done and those found to be healthy and met all
inclusion and none of the exclusion criterion were included in the study. The
screening procedure consisted of clinical examination, reading of electrocardiogram,
radiological investigation (chest X-ray, if not done in the past 6 months and if
clinically indicated), and laboratory investigation of blood and urine conducted not
more than 28 days prior to first dosing.

3.10.2.1. Clinical Evaluation

Screening assessment comprised of detailed medical history followed by general
physical examination and laboratory investigations (hematology, biochemistry, urine
analysis and serology) ECG (done 28 days prior to study start) and X-ray (within 6
months of the study start).

All the volunteers enrolled in the study met all the inclusion and none of the exclusion
criteria as described in the protocol and were judged eligible for the study based on
medical history, demographic data (sex, age, weight, height, body mass index),
medication history, physical examination, vital signs (blood pressure, heart rate and
pulse rate), ECG and clinical laboratory tests (hematology, biochemistry, urine
analysis, chest X-ray, and serology like HIV, HBsAg, HCV). All volunteers enrolled
were negative for screening test for Drug abuse and breath alcohol test just before
enrollment. Samples were collected for biochemical and hematological tests at the
time of last sample of period IL

3.10.2.2. Clinical Laboratory Tests

Following tables represents laboratory values from all 26 volunteers enrolled.
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3.10.2.3. Criteria for Inclusion

Volunteers meeting following criteria were enrolled:

VVV VVYVY

Sex: male

Age: 18-45 years.

Volunteer with BMI of 18-27 (mclus1ve both) kg/m’? with minimum of 50 kg
weight.

Healthy and willing to participate in the study.

Signed Written Informed Consent for Screening and study.

Non-smokers or smoking less than 10 cigarettes a day and willing to break
smoking during the course of the study.

3.10.2.4. Criteria for Exclusion

Volunteers were excluded from the study based on the following criteria:

YV VYV VVYVY VYVY V VVVVVVVYVY ¥V VY VY

Clinically relevant abnormal physical findings at the screening examination, which
would interfere with the objectives of the study.

Clinically relevant abnormalities in the results of the laboratory screening
evaluation.

Systolic blood pressure less than 100 mmHg or more than 140 mmHg and diastolic
blood pressure less than 60 mmHg or more than 90 mmHg

Pulse rate less than 50/minute or more than 100/minute

Oral temperature less than 95°F or more than 98.6°F

Respiratory rate less than 12/minute or more than 20/minute

Clinically significant abnormal ECG or Chest X-ray

Habituation of tobacco necessitating uninterrupted tobacco consumption

Addiction to alcohol or history of any drug abuse.

History of kidney or liver dysfunction.

History of allergy to the test drug or any drug chemically similar to the drug under
investigation.

Administration/ Intake of any prescription medication for two weeks or OTC
medication for one week before the study.

Patients suffering from any chronic illness such as arthritis, asthma etc.

HIV, HCV, HBsAg positive volunteers.

Oplum tetrahydro cannabinoids, amphetamme barbmlrates benzodlazepmes
cocaine positive volunteers based on urine test.

Breath alcohol test positive

Subjects suffering from any psychiatric (acute or chronic) illness.

Administration of any investigational drug in the period 0 to 3 months before entry
to the study.

Intake of barbiturates or any enzyme-inducing drug in last three months.

History of significant blood loss due to any reason, including blood donation in the
past 12 weeks.

History of any bleeding disorder.




iloren ]

> Existence of any surgical or medical condition, which, in the judgment of the
clinical investigator, might interfere with the absorption, distribution, metabolism
or excretion of the drug or likely to compromise the safety of volunteers.

> Serious adverse reaction or hypersensitivity to study drug or any of the excipients.

> Inability to communicate or co-operate with the investigator due to language
problem, poor mental development or impaired cerebral function.

The minor deviations in laboratory results, blood pressure were considered clinically
not significant based on the decision of chief investigator and/or clinical
investigator/physician.

3.10.3. Restrictions and Prohibitions: Before, During and After the Study

Clinical Residential Stay: All the enrolled volunteers were confined to the
Pharmacokinetic Unit at least 12 hours before dosing and 32 hours post dosing except
one volunteer (Enrollment no. C-23). He had been enrolled at 20:49 on enrollment
day and given dinner ensuring 10 hours fasting till study drug administration in
period-I.

Physical Activity: Volunteers were asked to remain in sitting position for a period of
4 hours post dose. The volunteers were restricted from doing any sort of stressful/
vigorous physical activity during the entire period of stay.

Volunteers were not allowed to smoke or consume tobacco in any form for at least 48
hours before dosing and during study. They were prohibited from smoking or
consuming tobacco during their entire stay in Pharmacokinetic Unit, Bio Evaluation
Centre. The use of xanthine containing beverages (tea, coffee, cola drinks), grapefruit
juice and foods (chocolates) were prohibited for 48 hours before dosing and
throughout their stay in Pharmacokinetic Unit, Bio Evaluation Center. Volunteers
were abstained from alcohol for 48 hours prior to dosing and throughout the conduct
of the study. They were restricted from taking any medication (including over the
counter products), throughout the study, unless authorized by the Clinical
Investigator.

Volunteers were fasted overnight for atleast 10 hours. No fluid was allowed for 1 hour
before and 2 hours post dose except water provided during dosing.

During the residential stay in the BE Centre, food intake was standardized and
identical for both the Periods. Both the study drugs were administered under identical
conditions in each period.

Volunteers were asked not to take prescribed medications beginning two weeks prior
to and no OTC medications beginning one week prior to initiation of study and until
after the study completed. No concomitant drug therapy was given during study to all
the volunteers.

All the procedures in the study were carried out as per the in-house standard operating
procedure.
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3.10.4. Criteria for Discontinuation or Withdrawal of the Volunteers in the Study

"Volunteers were informed that they were free to withdraw from the study at any time
without giving any reason for doing so. The chief investigator had the right to

withdraw a volunteer from the study for any of the following reason:

1. Volunteers not wishing to continue with the study, irrespective of the reason.
2. Adverse event during the study.

3. Any illness requiring medication during the study.

4. Violation of the protocol by the volunteer.

3.10.5. List of the Cases Withdrawn or Cancelled

A total of 26 healthy, adult male volunteers were enrolled in the study. Total 26
volunteers completed the study. Samples from 26 volunteers completing both the
periods were analyzed and their plasma concentration data were included in

pharmacokinetic and statistical analysis.

3.11. Confinement of Volunteers

For the purpose of dosing, the volunteers reported to the Pharmacokinetic Unit atleast
12 hours before dosing on enrollment day (day O in each study period) and stayed
there for 32 hours after dosing for the respective blood samplings. Enrollment No. C-

23 reported to the clinic at 20:49 hours in period 1.

The physician had checked well being of each volunteers prior to discharge from the
clinic. For 26 volunteers post-study laboratory tests were carried out. Blood sample
for post-study evaluation was collected at the time of last blood sample in period-II.

The dates and time of the beginning and end of confinement in both study periods
were recorded in respective logbooks and case record forms in pharmacokinetic unit,

Bio Evaluation Centre.
3.11.1. Place

BE Centre, Torrent Pharmaceuticals Ltd.,
Village Bhat, Gandhinagar-382 428, Gujarat, India

3.11.2. Description of the Conditions, Restrictions, Exercises

The volunteers were restricted from drinking water 1 hour before and 2 hours after
dosing except at the time to dosing. They were asked to stay in sitting position for at
least 4 hours post dose. The volunteers were restricted from doing any sort of

vigorous physical activity during the entire period of stay.

Bioequivalence study report of Carvedilol 25mg Tablet under fasting conditions - Pagesgg of 41




ALUATION CENTRE o
RRE, PHARMACEUTICALS LIMITED

it, Dist. Gandhmagar Indla
-Study Code: PK-07-108 - :

torrent B

3.11.3. Periods: Date and Time of Entry and Exit in Each Period

Volunteers entered and left the facility on following dates )

Enrollment Date & Time

Discharge Date & Time

23 January, 2008,

Period I | ¢.59 10:49

25" January, 2008,
16:21 - 17:15

30" January, 2008,

Periodl | 1648 19:59

01% February, 2008,
16:23 -17:16

3.12.

3.13.

3.14.

Schedule in Fasting Condition and Consumption of Food

Standard and controlled meals with respect to quantity, as per pre planned menu were
served and finished between 20:00 to 21:00 hours on 23 January, 2008 in period I and
between 20:05 to 20:46 hours on 30 January, 2008 in period II subsequent to check-in.
After supervised overnight fasting of at least 10 hours, they received study drug with
200ml of water according to the randomization schedule. All the volunteers received lunch
after 4 hours, snacks after 8 hours, dinner after 12 hours, breakfast after 24 hours, lunch
after 28 hours and snacks after 32 hours post dose in both periods for entire duration of
stay in the facility. The menu served was identical in both periods.

Standard Diet and Consumption of Liquids

Standard diet as per the Appendix 16.6 of the protocol was served to volunteers after
dosing in each period.

Meals were prepared and served individually and the volunteers were politely asked
to consume the complete meal. The meal starting time and ending time for each
volunteer was recorded in section ‘Meal Distribution Record’ for period I and II
respectively.

No water was allowed for 1 hour before and 2 hours after study drug administration
then after ad libitum except at the time of study drug administration.

Administration of the Drugs

In Period I, all 26 volunteers were dosed on January 24, 2008 at morning and in Period
II also, all 26 Volunteers were dosed January 31, 2008 at morning. In both the periods
dosing was done between 08:00 and 08:26 hours at two dosing stations (Station 01:
enrolment numbers 01-14) and (Station 02: enrolment numbers 15-26). The dosing was
done at a gap of 2 minutes between each volunteer at each dosing station. Volunteers
were administered the test or reference medication (as per the randomization scheme) as
a single oral dose of 1 tablet containing carvedilol 25mg with 200 ml water under
fasting condition.

Volunteers were seated upright for the first four hours following administration of the
study product except for blood draws and toilet purpose. They were prohibited from

Bioequivalence study report of Carvedilol 25mg Tablet under fasting conditions -
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doing any sort of stressful physical activity during the entire period of stay at
Pharmacokinetic unit.

3.14.1. Dosage

Test Drug- Single tablet of carvedilol 25mg manufactured by Torrent
Pharmaceuticals Ltd., India was administered with 200 ml of water.

Batch No. B9717002

Reference Drug- Single tablet of Coreg® (Carvedilol 25mg) manufactured by
Produtos Roche Quimicos e Farmaceuticos S.A., Brazil was administered with 200 ml
of water.

Batch No. RJ0382
3.14.2. Washout Period
The washout period was 07 days between two periods.
3.14.3. Table with Administration Dates and Schedules for All Individuals

Table 5: Dosing Schedule

(Period I)

24" January, 2008 8:00 1 15
24™ January, 2008 8:02 2 16
24™ January, 2008 8:04 3 17
24" January, 2008 8:06 4 18
24™ January, 2008 8:08 5 19
24™ January, 2008 8:10 6 20
24" January, 2008 8:12 7 21
24" January, 2008 8:14 8 22
24" January, 2008 8:16 9 23
24™ January, 2008 8:18 10 24
24" January, 2008 8:20 11 25
24" January, 2008 8:22 12 26
24" January, 2008 8:24 13

24™ January, 2008 8:26 14




| Study Code: PK-07-108 =

',1st Gandhmagar Indla

(Period II)

. Date of Dosing Dosing time |  enrolmentNo.
31* January, 2008 8:00 1 15
31* January, 2008 8:02 2 16
31* January, 2008 8:04 3 17
31% January, 2008 -~ 8:06 4 18
31* January, 2008 8:08 5 19
31% January, 2008 8:10 6 20
31* January, 2008 8:12 7 21
31* January, 2008 8:14 8 22
31% January, 2008 8:16 9 23
31% January, 2008 8:18 10 24
31* January, 2008 8:20 11 25
31* January, 2008 8:22 12 26
31* January, 2008 8:24 13
31% January, 2008 8:26 14

3.15. Chronogram for Sample Collection

Twenty one venous blood samples were collected from each volunteer during each
period. In the morning of dosing day after vitals measurement, a pre-dose blood
sample (5ml) was taken 30 minutes before dosing. The other venous blood samples
(5ml each) were withdrawn at 0.17 (0.166), 0.33, 0.50, 0.75, 1.00, 1.25, 1.50, 1.75,
2.00, 2.50, 3.00, 3.50, 4.00, 6.00, 8.00, 12.00, 18.00, 24.00, 32.00 and 48.00 hours
post dose in each period. About 3 ml of blood was collected for post-study safety
analysis from each of the volunteers at the time of last sample of period II.

Blood sampling up to + 2 minutes of the planned time of in-house sampling and + 1
hour of the planned time of ambulatory samples were considered as an acceptable
deviation. Beyond that, time deviation was taken into consideration for further
pharmacokinetic parameters, except for pre dose samples, which always be reported
as zero (0) hour. All deviations related to blood samples were recorded in CRFs.
During collection of blood sample at each time point the mid-point of the minute was
considered to calculate the nearest minute, which was recorded on the appropriate
CRF.
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3.17.

Collection, Handling, Storage and Transportation of the Samples

After collection of blood samples from all the volunteers at each time point, tubes
containing blood samples were kept in box containing coolant and transferred for
centrifugation. The centrifugation was carried out at 2000 RPM for 10 minutes at
20°C. The plasma samples then separated in pre-labeled 5Sml polypropylene tubes,
were subsequently stored at - 70°C + 10°C until withdrawn for analysis. Timing of
sample received, separation and storage was documented in form “Centrifugation and
Storage record of study samples”.

Plasma Samples were stored in Sml polypropylene tubes pre labeled as shown below:

PK-07-108 (Carvedilol 25mg)
P-* En: * Dt: *
TP: * Sign:

* Respective period, enrollment number, date and time point (hh:mm)

At the end of the study the samples were kept in box containing coolant and
transferred to bio-analytical department for analysis. The samples received at the
analytical facility were frozen and in good condition.
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3.18. Adverse Events and Emergency Procedures

All the volunteers were monitored for adverse events as specified in the protocol. No
adverse event occurred during study.

Post study laboratory values were out of normal range for some volunteers but based
on clinical investigator/physician’s judgment they were clinically not significant
except for Enrollment No. 02, 06, 08, 14, 16, 21 and 26 as mentioned below.

Enrollment No. 02: At the time of post study safety analysis, it was observed that his
Triglyceride (198.00 mg/dl) and WBC (12.8 K/pl) values were high against reference
normal ranges. As per physician assessment the volunteer was asked to follow up
within 7-10 days, but the volunteer did not report to the centre after repeated follow
ups. :

Enrollment No. 06: At the time of post study safety analysis, it was observed that his
Triglyceride (217.50 mg/dl) value was high against reference normal range. As per
physician assessment the volunteer was asked to follow up within 7-10 days, but the
volunteer did not report to the centre after repeated follow ups.

Enrollment No. 08: At the time of post study safety analysis, it was observed that his
Triglyceride (253.66 mg/dl) value was high against reference normal range. As per
physician assessment the volunteer was asked to follow up within 7-10 days. The
repeat analysis of volunteer’s Triglyceride (i.e. 100.62 mg/dl) was found within
normal range.

Enrollment No. 14: At the time of post study safety analysis, it was observed that his
Triglyceride (203.63 mg/dl) value was high against reference normal range. As per
physician assessment the volunteer was asked to follow up within 7-10 days. The
repeat analysis of volunteer’s Triglyceride (i.e. 150.13 mg/dl) was clinically non-
significant as judge by physician.

Enrollment No. 16: At the time of post study safety analysis, it was observed that his
Triglyceride (412.76 mg/dl) and RBS (207.43 mg/dl) values were high against
reference normal ranges. As per physician assessment the volunteer was asked to
follow up within 7-10 days. The repeat analysis of volunteer’s Triglyceride (i.e. 74.62
mg/dl) and RBS (47.92 mg/dl) values were found within normal ranges.

Enrollment No. 21: At the time of post study safety analysis, it was observed that his
Triglyceride (315.92 mg/dl) value was high against reference normal range. As per
physician assessment the volunteer was asked to follow up within 7-10 days. The
repeat analysis of volunteer’s Triglyceride (i.e. 95.92 mg/dl) was found within normal
range.

Enrollment No. 26: At the time of post study safety analysis, it was observed that his
Triglyceride (196.82 mg/dl) value was high against reference normal range. As per
physician assessment the volunteer was asked to follow up within 7-10 days, but the
volunteer did not report to the centre after repeated follow ups.
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3.19.

3.20.

Upon conclusion of the clinical portion of the study, both the test and reference drugs
were well tolerated.

Standard Operating Procedures (SOPS) in the Clinical Phase
The clinical phase of the study was carried out according to the in-house SOPs.

Deviation from Protocol and the Respective Degree of Impact in the Clinical and
Pharmacokinetic Results

Following deviations were reported during the study. The below mentioned deviations
do not have any significant impact on the quality and pharmacokinetic evaluation of
the study.

*  Volunteer replacement

» Late confinement of volunteer

=  Sample Time Point Deviation

»  Missing Sample Deviation

Volunteer replacement: Enrollment No. 23 withdrew voluntarily on a day before dosing in
period I. Thus new volunteer had been enrolled at 20:49 hours and given the enrollment
no. C-23, as per the in-house SOP no. BE-P-038.

Late confinement of volunteer: Enrollment No. C-23 had been confined to
Pharmacokinetic Unit at 20:49 hours on enrollment day (33 minutes late).

Table 12: Sample Time Point Deviation

. |Sampling Time| -~ Planned “Actual e
E“rl‘\}‘(’)"e',“ Period - point - Sampling Tlme Samplmg Time: I();l?ﬁllﬁ;"
e L ~(hr) ~(hh:mm) (hhemm) | YT
02 I 48:00 08:02 09:24 01:22
25 I 48:00 08:20 09:27 01:07
Table 13: Missing sample Deviation
Enrolment Period | N 0fMlssmg Samp]]ng time | Reason
‘No. samples. - _point .
71 I 1 48:00 D1d not come for ambulatory
sample

3.21. Discrepancies

Following discrepancy was noted in the study but did not have any impact on the
outcome of the study.

As per the protocol page 35 of 60 (6™ Reference for protocol prepara’uon) -
“RE n’ 900 dated 29" May, 2003” should be read as “RE n° 310 dated 1* September,

2004.
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TORRENT PHARMACEUTICALS LTD.
RESEARCH CENTRE

ANALYTICAL DEVELOPMENT

CERTIFICATE OF ANALYSIS
Name of Product : COREG® Batch No RJ0382
Generic Name . Carvedilol 25 Mfg Date July, 2006

Label Claim : Each Uncoated Tablet contains : TRF No. FDV 9125/06-1
Carvedilol Ph. Eur ....25mg
Manufactured By : Roche - Report Date : | 23.11.2006
Sr.
No Test Results
White Circular biconvex tablet debossed D 5 on
1. Appearance side separated by break line and debossed B M
on other side separated by break line
2. Average weight 82.0mg
3 Water by Kf 4.0%
4 Disintegration | 3 minutes, 89 seconds
Dissolution in 45 minutes
5. 97.3%

5 Uniformity of Dosage Unit Min.-98.2, Max.-106.2, Mean : -102.8
: % RSD :2.7%

Assay (By HPLC) :
7. | (Each uncoated tablet contains :
Carvedilol Ph. Eur....25mg)

99.6% of label claim

Related Substances (By HPLC)

Impurity A Not detected
8. Impurity C Not detected
Any other impurity 0.04%
Total Impurities 0.12%
Prepared By Checked By Approved By
Name Jalpa Trivedi Mr Umesh Khandelwal | Mr. Hitesh Jogia
Date 23.11.2006 23.11.2006 23.11.2006

578




Torrent Pharmaceuticals Ltd.

Works :

Iindrad, Tal. Kadi,

Ahmedabad-Mehsana Highway, Gujarat, India.
Phone ; (02764) 233671, 233678, 233680
Fax : (02764) 233676

Quality Control Laboratory
Certificate of Analysis

Torrent House

Off. Ashram Road,
Ahmedabad-380 009.
India.

SEMI FINISHED PRODUCT

Phone : {079) 2658 5090

Fax :{079) 2658 2100

2658 3060

TESTS

Mame OF Froduct 3 KARVIL 256 (FOR BRAZIL) Specification Mo. : 10016668
Material Mo : 40014650 Vereion Ho. 3 1
Generic Mame : CARVEDILOL TABLETS Mfg.Llic.bo. : G/926

H Inspection Lot No. @ Q4QGBOBI8Y24
Composition ¢ Each uncoated tablet Batch Bize : 100060.0660 TAK

: containss: Date Of Feceipt 3 21.02.20087

: Carvedilol Fh. Eur...28% mg Manufacturing Date = FER-ZG@7

H Expiry Date : JAN-Z009
Batch Mo : k9717042 Sample fuantity : 150.88 TAR
Panufactured By ¢ Torrent Pharmaceuticals Litd. W fnalytical Report bo.: 640000018924
Analysis as per ¢ RLT/721 “ Date Of Report: : 93.83.2007

LIMITS RESULTS

fAppearance

Identification (Ry HFLC)

fverage weight
Uniformity of weight
Hardness

Friability

Water by KF
Disintegration

Pissolution in 45 minutes

Uniformity of Dosage Unit

White to off-white colored,
round, flat, uncoated tablets
with breakline on one side and
plain on other side.

The retention time of the
Carvedilol peak in the
chromatogram shouldexhibit same
retention time as that in the
standard preparation.

172.8 mg £ & % (1463.4 to 180.46 mg
fiverage weight ® 7.5 %
88 N to 160 M

Not more than 1.0 %
Hot more than 7.6 %

Mot more thah 1% minutes

Not less than 7%.8 % (@) of
label claim

Mot less than 8%.0 % and not more
than 115.8%3; of label claim (RSD:
Motmore than 6.8 %)

Off-white colored, round,
flat, uncoated tablets
withhreak line on one side
and plain on other side.

The retention time of the
Carvedilol peak in the
chromatogramshould exhibit
came retention time that in
the standardpreparation.

172.1 mg

~2.17% to +2.0%
88 N

@.01 %

9.1 %

8% min

111017 2)182% 3)182%4)161%
5)101% 4)183%Heans 183%

1)182.0% 2)101.8%

3Y101.3%4)Y183. 6% S)182.97%
6Y1B3.7%7)101.8% 8)102.0%
2)103.5%218) 102, 2% ean: 102.8%
RSD:0.8%

Assay (BY HFLC) (Each uncoated Not less than 95.8 % and not more| 181.1 %
tablet contains:Carvedilol Fh. than 165.8 Z3 of label claim
Eur. «v.25 m@)
Hemarks © Complies as per M.1/721 Specification.
Sampling Flan @ Z0@1
Issued To Flant 8.4.
Prepared by : > Checked by ,\!\/~\ '| Approved by : )
F Ly N
RN
Date’ H *21)0}’0’5/ Date : ? /\\U Date -Z) ]oj)a'é’
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e forrent

Bio-Evaluation Centre

Torrent Pharmaceuticals Limited

Village: Bhat, Dist Gandhinagar — 382 428
Gujarat, India

QUALITY ASSURANCE STATEMENT
Study Code: PK-07-108

Title: A Randomised,Open label, Two-period, Two-treatement, Two-sequence, Crossover,
Single Dose Bioequivalence study of Carvedilol 25mg tablets (Test) [Torrent
pharmaceuticals Ltd., India] versus Carvedilol 25mg tablets (Coreg®) (Reference) [Produtos
Roche Quimicos E Farmaceuticos S.A., Brazil] in healthy Human subjects under fasted

state.

The Quality Assurance Unit audited the study sample analysis. The result presented in this
report accurately reflects the raw data and is in compliance with the relevant SOPs and

Protocol. The documentation of data is consistant with GLP guideline.

The in process and retrospective audit of this study sample analysis is conducted based on the

QA procedures.

The dates on which audits were performed are given below:

Activity Dates of Audit Reporting Date
In-Process Audit 09/05/08 and 12/05/08 12/05/08
Retrospective Audit 20/05/08 and 21/05/08 22/05/08

Authorized by: Mr. Gopal Joshi
(Head —Quality Assurance)

-

Signature: =
2a\os1o®

Date: -
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TORRENT PHARMACEUTICALS Ltd.

Village Bhat, Gandhinagar-382 428

Guiarat, India.

Study code: PK-07-108

Study Report No. BA/PK-07-108 Version No. 01

4.1 TITLE PAGE

4.1.1 IDENTIFICATION CODE OF THE STUDY
(STUDY CODE: PK-07-108)

4.1.2 TITLE

A RANDOMISED, OPEN LABEL, TWO-PERIOD, TWO-TREATMENT, TWO-
SEQUENCE, CROSSOVER, SINGLE DOSE BIOEQUIVALENCE STUDY OF
CARVEDILOL 25mg TABLETS (TEST) [TORRENT PHARMACEUTICALS LTD.,
INDIA] VERSUS CARVEDILOL 25mg TABLETS (COREG®) (REFERENCE)
[PRODUTOS ROCHE QUIMICOS E FARMACEUTICOS S.A., BRAZIL] IN
HEALTHY HUMAN SUBJECTS UNDER FASTED STATE

4.1.3 ANALYTICAL REPORT DATE
(MAY-2008)

4.1.4 NAME AND ADDRESS OF THE BIOEQUIVALENCE CENTRE

BIOANALYTICAL LABORATORY
BIO-EVALUATION CENTRE
TORRENT PHARMACEUTICALS LTD.
VILLAGE BHAT, GANDHINAGAR-382 428
GUJARAT, INDIA
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A) List of Abbreviations
Abbreviation Description
BLQ Below Limit of Quantification
cv Coefficient of Variance
EN Enrollment/ Volunteer/Subject
Hrs or hr Hours
HQC High Quality Control
LC-MS Liquid Chromatography — Mass Spectrometry
LLOQ Lower Limit of Quantification
LQC Low Quality Control
MS Mass Spectrometric
MQC Medium Quality Control
NA Not Applicable
ng nanogram
P-I Period one
P-11 Period two
QC Quality Control
r Correlation Coefficient
SD Standard Deviation
SOP Standard Operating Procedure
SOTP/Protocol Standard Operating Test Procedure
ULOQ Upper Limit of Quantification
p Micron
% Percentage
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B) List Of Figures
Figure No. Title

Figure 1.  Representative calibration curve for Carvedilol
(9)) List of Tables

Table No. Title

4.11.1.1 Obtained concentration of Carvedilol, Period — I, Enrollment — 01 to 13
4.11.1.2 Obtained concentration of Carvedilol, Period — I, Enrollment — 14 to 26
4.11.1.3 Obtained concentration of Carvedilol, Period — II, Enrollment — 01 to 13

4.11.1.4 Obtained concentration of Carvedilol, Period — II, Enrollment — 14 to 26

4.11.2 Summary of the repeat and reanalysis tests on samples for Carvedilol
4.11.3 Summary of calibration curve parameters for Carvedilol
4,114 Back calculated concentration for calibration curve of Carvedilol (ng/ml)

with respective mean percentage of nominal concentration
4.11.5 Precision and accuracy data of quality control samples for Carvedilol
4.11.6.1 Percentage of reanalysis samples for Carvedilol
4,11.6.2  Percentage of repeat samples for Carvedilol

4.11.7 Summary of the positive control sample results analysed with the repeat
samples for carvedilol
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D) List of Annexure
Annexure Title
No.

4.12.1.1 Method validation report of Carvedilol
4.12.2 Certificate of analysis for Carvedilol and Olanzapine
4.12.3 SOTPs/Protocol and SOPs

4.12.3.1 Method for estimation of Carvedilol in Human Plasma over concentration
' range of 0.500ng/ml to 150.000ng/m! using High Performance Liquid
Chromatography-Mass Spectrometric detection. [SOTP/ Protocol No.
BA/08/003(T1)].

4.12.3.2 Method for estimation of Carvedilol in Human Plasma over concentration
range of 0.500ng/ml to 150.000ng/ml using High Performance Liquid
- Chromatography-Mass Spectrometric detection [SOTP /Protocol No.
BA/08/003].

4.12.3.3 Preparation, Identification and verification for spiking stock solutions of
Calibration Standards and Quality Control Samples for Bioavailability (BA)
and Bioequivalence (BE) studies. (SOP No. BE-A-012).

4,12.3.4 Pre method validation, full method validation and partial method validation of
Bioanalytical methods related to Bioavailability (BA) and Bioequivalence
(BE) studies. (SOP No. BE-A-013)

4.12.3.5 Sample preparation, analytical run/batch organization, re-injection,
reassaying and reporting of the study samples results related to Bioavailability
(BA) and Bioequivalence (BE) studies. (SOP No. BE-A-014)

4.12.3.6 Preparation and control of Standard Operating Test Procedures
(SOTPs)/protocol (SOP No. BE-A-015)

4.12.3.7 Assessing quality of chromatograms by proper peaks integration, generation
and verification of chromatograms, and their acceptance criteria.
(SOP No. BE-A-016)
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4.12.3.8 Identification, receipt, storage, use, restorage and disposal of all biological

samples received in Bioanalytical laboratory. (SOP No. BE-A-010)

41239 Sequence of Bioanalytical courses and related documentation.
(SOP No. BE-A-011)

4.123.10  Copy of complete series of chromatogram for Volunteer Number:
19,20,21,22,23 & 24

4.12.3.11  Copy of complete series of specificity check chromatograms (Method
Validation)
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4.3 FOLIO OF SIGNATURES

The analysis of study samples and process derived data of Carvedilol were performed by

Name : Mr. Shailesh Ghataliya Name : Mr. Tushar Bhavsar
Designation : Scientist — II Designation : Scientist — II
Qualification : M.Sc. Qualification : M.Sc.

Function : Analyst Function : Analyg}

Date : 29leslos Date : RYlovTey

Signature : Ghata\in g 3£ Signature : 4&5}%

Name : Ms. Sapna Shah Name : Mr. Kavan Mudiyanda
Designation : Scientist — II Designation : Scientist — II
Qualification : M.Sc. Qualification : M.Sc.

Function : Analyst Function : Analyst

Date : 2 9]ostob Date 1 2afos)os

Signature TP Sl Signature P =

Name : Mrs. Heena Patel Name : Mr. Suni Khubchandani
Designation : Technical Assistant Designation : Technical Assistant
Qualification : B.Pharm. Qualification : B.Pharm.

Function : Analyst Function : Analyst

Date 29/0 570 & Date :%9 o5 10“3”

Signature : @ fo ) o/ Signature s pur]” vV

I, the undersigned, declare that, to best of my knowledge, I had reviewed this analytical
report for the compliance with the Bio-Evaluation Centre implemented SOPs and that raw
data presented in this report were accurate and authentic.

Name : Dr. Deepak Jain Name : Mr. Nitesh Patel
Designation : Scientist-I Designation : Research Associate
Qualification : M.Sc., Dip-R & D, Qualification : M.Sc.

MDBA, Ph.D Function : Supervisor
Function : Supervisor Date 24| o\ 0%
Date bt Signature  : ) S
Signature ——

I, the under signed, declare that, to the best of my knowledge, I had reviewed this analytical
report for compliance with Bio-Evaluation Centre implemented SOPs and that I had
scientifically evaluated statements and conclusions of this report.

Name : Dr. Gunta Subbaiah
Designation : Head of Department
Qualification : Ph.D

Function : Chief Researcher
Date 1240508
Signature GCvhe,
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44 GLOSSARY
Accuracy:

The degree of closeness of mean test results obtained by the method to the true value
(concentration) of analyte(s).

Anticoagulant:
An anticoagulant is a substance that stops blood from clotting.
Bioavailability:

Rate and extent to which a drug is absorbed or is otherwise available to the treatment
site in body.

Bioequivalence:

Scientific basis on which generic and brand named drugs are compared. To be
considered bioequivalent, the bioavailability of two products must not differ
significantly when the two products are given in studies at the same dosage under

similar conditions. Some drugs, however, are intended to have a different absorption
rate.

Blank Plasma:

Plasma sample without Carvedilol and internal standards.

Calibration curve:

Plot of Drug response vs. known concentration obtained by analyzing a set of standard

samples and measuring the response. The curve may use the response for the sample
(height or area) or the ratio of the response to that of an internal standard.

Internal standard:

Test compound(s) (e.g. structurally similar analog, stable labeled compound) added to
both calibration standards and samples at known and constant concentration to facilitate
quantification of the target analyte (s). :

9 of 29
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Method validation:

Bioanalytical method validation includes all the procedure that demonstrate that a
particular method used for quantitative measurement of analyte(s) in a given

biological matrix such as blood, plasma, serum or urine is reliable and reproducible for
intended use.

Precision:
Precision is the closeness of agreement (degree of scatter) between a series of

measurements obtained from multiple sampling of the same homogenous sample under
prescribed condition.

Quality control sample:
A sample added to a batch to estimate the data quality and accuracy of unknown
samples in the batch. The QC sample has a known concentration but is treated as an

unknown so that the measured concentration can be compared to the actual value.

Standard operating procedure (SOP):

Standard elaborate written instructions to achieve uniformity of performance in the
management of clinical study or analytical work. SOPs provide a general framework
for the efficient implementation and performance of all the functions and activities
related to a particular study.

Standard operating test procedure (SOTP/Protocol):

Describe the analytical methodology to perform the test.

Zero standard:

Blank plasma with internal standard only.

10 of 29
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4.5 BIO-ANALYTICAL METHOD FOR ESTIMATION OF CARVEDILOL IN
HUMAN PLASMA

4.5.1 Bio-Analytical technique
LC-MS/MS technique was followed.

The summary of the chromatographic conditions were mentioned in section 17.0 of
SOTP/Protocol No. BA/08/003.

4.5.2 Detection
Mass spectrometer (API 4000) detection was used.
4.5.3 Internal standards

Olanzapine was used as a internal standard for Carvedilol.

4.5.4 Biological source
Heparinised blank human plasma matrix was procured from pharmacokinetic unit for

preparation of the plasma calibration standards and quality control samples. Study
samples were received from pharmacokinetic unit of Bio-Evaluation Centre

4.5.5 Anticoagulant
Heparin was used as an Anticoagulant for the study samples received from
pharmacokinetic unit, where as Heparinised blank human plasma procured from
pharmacokinetic unit of Bio-Evaluation Centre containing Heparin as an
Anticoagulant.

4.5.6 Type of extraction and procedure

Solid phase extraction technique was followed and its procedure was mentioned in
section 16.0 of SOTP/Protocol No.BA/08/003.

4.5.7 Linearity group

The calibration curves were linear from 0.500 ng/ml to 150.000 ng/ml for Carvedilol.

4.5.8 Quantification parameter

The quantification parameters used were as per the Analyst software- Version -1.4.1.
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4.5.9 Detection parameters

The summary of the detector parameters was mentioned in section 18.0 of
SOTP/Protocol No. BA/08/003.
46 WORKING STANDARDS

4.6.1) Name :Carvedilol
Batch No. : CAN0030208
Validity date : 28/02/2009
Name and address of manufacture : Symed Lab Ltd. India

4.6.2) Name : Olanzapine (Internal Standard)
Batch No. : OLA3/FORM-I/XI1/007
Validity date : MAY-2008
Name and address of manufacture : Torrent Research Ltd., India

47 PREPARATION OF THE CALIBRATION STANDARDS AND QUALITY
CONTROL SAMPLES

The preparation of the calibration standards and quality control samples were done
with heparinised blank human plasma according to the method SOTP/Protocol No.
BA/08/003.

4.8 RECEIPTS, LABELING AND STORAGE OF SAMPLES
The study samples were received from pharmacokinetic unit under freezed condition
on 29/02/08 and were stored below —~70°C in deep freezer at the bio-analytical facility
of Bio-Evaluation Centre.
Labeling: The samples were labeled to indicate the Study code, Date, Enrollment No.,
Period, Sample collection Time point and Signature of person authorized by the Chief
Investigator.
4.9 CALCULATION OF THE SAMPLE CONCENTRATION
The concentration of the standards and the unknowns were calculated from the
following equation using regression analysis of spiked plasma calibration standard with
weighting factor of 1/x%,
y=mx-+c
Where —» y = peak area ratio of drug to IS

m = slope of the calibration curve
x = Concentration of drug

12 of 29
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c= y-axis intercept of the calibration curve

4.10 SOP deviation

No deviation
4.11 TABLES
See page number 16 to 29

4.12 ANNEXURE

The annexure comprises of Method validation report and Certificate of analysis
(Carvedilol and Olanzapine), SOTPs/Protocol and SOPs.

4.13 RANGE OF CONCENTRATION EMPLOYED IN THE STANDARD
CURVE

The range of the concentration employed in the standard curve for Carvedilol was
0.500 ng/ml to 150.000 ng/ml. '

4.14 DATE OF PREPARATION OF CALIBRATION STANDARDS AND
QUALITY CONTROL SAMPLES

- The calibration curve standards and Quality control samples were bulk spiked on
29/04/08 and stored at -70°C for the study samples and DQC were freshly prepared
during reanalysis.

4.15 DURATION OF STUDY SAMPLE STORAGE AND ANALYSIS
Date of first study sample collected was on 24/01/08 and the date of last study sample
analyzed on 13/05/08. The time period between the first study sample collected and last
study sample analyzed was 111 days.
4.16 CALIBRATION CURVES
Representative calibration curves for Carvedilol were given in Figure 1.
Summary of calibration curve parameters for Carvedilol were given in
Table No. 4.11.3 '
4.17 REANALYSIS
Observing the results of study samples, 9 samples were reanalyzed for Carvedilol. The

reanalysis of the study samples was done as per SOP No. BE-A-014 and the results
were represented in Table No. 4.11.2 for Carvedilol.
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Total % of reanalyzed samples for Carvedilol was 0.82 (Table No. 4.11.6.1).
Observing the results of study samples, 1 sample were repeated for Carvedilol. The
repeat analysis of the study samples were done as per SOP No. BE-A-014 and the
results were represented in Table No. 4.11.2 for Carvedilol.

Total % of repeat sample for Carvedilol was 0.09. (Table No. 4.11.6.2).

4.18 RESULTS
4.18.1 Precision and accuracy data of quality control samples

Quality control samples at four different concentrations were analyzed randomly
interspersed with the study samples.

The % CV for LQC, MQC, HQC and DQC samples of Carvedilol were 7.13, 9.00,
6.79 and 1.50 respectively. (Table No. 4.11.5).

The mean % nominal concentration for LQC, MQC, HQC and DQC samples of
Carvedilol were 99.49, 101.52, 100.00 and 94.84 respectively (Table No. 4.11.5).

4.18.2 Back calculated calibration curve concentrations

A total of ten calibration curves were generated for analysis of study samples for
Carvedilol.

The calibration curves were linear from 0.500 ng/ml to 150.000 ng/ml for Carvedilol
(Table No. 4.11.4). Calibration lines of chromatographic response versus
concentration were determined by weighted least square regression analysis with a
weighting factor of 1/x% the coefficient of correlation (r) was consistently > 0.9973
for all calibration curves. (Table No. 4.11.3)

4.19 STUDY SAMPLE CONCENTRATIONS

Obtained concentrations of Carvedilol (ng/ml) in Enrollment samples for Period —I
‘and Period-II were given in Table No. 4.11.1.1 to 4.11.1.4.

4.20 HISTORY OF CHANGE IN VERSION OF STUDY REPORT

Version Date Page | Section Modification
No. No.
01 16/05/08 - - Original report
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QUALITY ASSURANCE STATEMENT

MYV No.: BA/MV/003/08

Title: Method for Estimation of Carvedilol In Human Plasma over concentration
Range 0.500 ng/ml to 150.00 ng/ml using high performance liquid chromatography-

mass spectrometric detection.

The Quality Assurance Unit audited the above method validation. The result presented
in this report accurately reflects the raw data and is in compliance with the relevant
SOPs and Protocol. The documentation of data is consistant with GLP guideline.

The in process and retrospective audit of this method validation is conducted based on

the QA procedures.

The dates on which audits were performed are given below:

Activity Dates of Audit Reporting Date
In process audit 17/04/08 17/04/08
Retrospective Audit - | 25/04/08, 28/04/08, 29/04/08 29/04/08

Authorized by: Mr. Gopal Joshi

(Heai@ah’ty Assurance)
Signature: .

\\
Date: &4 \ow\o%
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cv Coefficient of Variance
Comp. Sample Comparison Sample
Conc. Concentration
Contd. Continued
hrs. Hours
HQC High Quality Control
IS Internal Standard
LC-MS/MS Liquid Chromatography-Mass Spectrometry/
Mass Spectrometry
LLOQ Lower Limit of Quantification
LQC Low Quality Control
ml Milliliter
MS Mass Spectrometric
MQC Medium Quality Control
ug Microgram
No. Number
" ng Nanogram
QC Quality Control
r Correlation Coefficient
SD Standard Deviation
SOop Standard Operating Procedure
SOTP Standard Operating Test Procedure
temp./TEMP. Temperature
ULOQ Upper Limit of Quantification
% Percentage
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2.0

3.0

3.1

3.1.1

3.1.2

OBJECTIVE

The objective of this work was to validate specific LC-MS/MS for the determination of
Carvedilol in human plasma for bioequivalence study of Carvedilol.

SUMMARY

LC-MS/MS method for the determination of Carvedilol in human plasma was carried out
according to SOTP No.BA/08/003(T1). Carvedilol were extracted from human plasma using
solid phase extraction technique. The final eluent was injected into a liquid chromatograph

equipped with mass detector. Quantification was performed by peak area ratio method. A
weighting factor 1/X* was used to determine the concentration of the drug.

BIO-ANALYTICAL METHOD FOR ESTIMATION OF CARVEDILOL IN HUMAN
PLASMA :

Reported Literature

Estimation of carvedilol in human plasma by using HPLC-fluorescence detector and its
application to pharmacokinetic study

J Chromatogr B Analyt Technol Biomed Life Sci. 2007 Jul 22; : 1 7702675 (P.S.E,B,.D)
Rajeshwari Rathod, L Poorna Chandra Prasad, Shubha Rani, Manish Nivsarkar, Harish Padh

A simple, precise and sensitive high performance liquid chromatography proccdurc
has been developed for determination of carvedilol in human plasma. The method was developed
on Lichrosphere R CN column using a mobile phase of acetonitrile/20mM ammonium acetate
buffer with 0.1% triethylamine (pH adjusted to 4.5) (40/60, v/v). The peaks were detected by
using fluorescence detector (excitation wavelength 282nm and emission wavelength 340nm).
Carvedilol and domperidone (internal standard) were extracted by liquid-liquid extraction
procedure using dichloromethane. This method was specific and had a linearity range of 1-
128ng/ml with intra- and inter-day precision (%C.V.) less than 15%. The accuracy ranges from
87.3 to 100.88% and the recovery of carvedilol was 69.90%. The stability studies showed that
carvedilol in human plasma was stable during short-term period for sample preparation and
analysis. This method was used to assay the carvedilol in human plasma samples obtained from
subjects who had been given an oral tablet of 12.5mg carvedilol

Bio-Analytical technique

LC-MS/MS technique was followed.
The summary of the chromatographic conditions are mentioned in section 17.0 of SOTP No.

BA/08/003(T1).
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3.1.3 Detector Parameters

The summary of the detector pérameters are mentioned in section 18.0 of SOTP No.
BA/08/003(T1).

3.1.4 Internal Standard
Olanzapine was used as internal standard for Carvedilol.
3.1.5 Biological Source

Heparinised control plasma, heamolysed and lipemic plasma were procured from
pharmacokinetic unit department. :

3.1.6 Anticogulant

Anticoagulant includes heparin.

3.1.7 Type of extraction

Solid phase extraction technique was followed and its procedure was mentioned in Section 16.0
of SOTP No. BA/08/003(T1).

3.1.8 Linearity Group

The calibration curves were linear from 0.500 ng/ml to 150.000 ng/ml for Carvedilol.

3.1.9 Quantiﬁcationl Parameter

The quantification parameters were performed as per Analyst software, version-1.4.1

3.2 Working Standards

3.2.1) Name : Carvedilol
Batch No. : CAN0351206
Validity date : 20/04/08
Name and address of manufacture : Symed Lab Ltd. India
3.2.2) Name : Olanzapine (Internal Standard)
Batch No. : OLA3/FORM-I/X11/007
Validity date- : MAY-2008
Name and address of manufacture : Torrent Research Ltd., India
10 of 47
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33

3.4

3.4.1

3.4.2

3.5

3.6

4.0

4.1

4.2

PREPARATION OF CALIBRATION STANDARDS AND QUALITY CONTROL
SAMPLES.

Calibration standards and quality control samples were bulk spiked as per SOTP No.
BA/08/003(T1) on 16/04/08 and store at -70°C and -20°C deepfreeze.

LABELING AND STORAGE
Aqueous stock solutions

The stock solutions were labeled to indicate the analyte name, standard identification
(calibration standard or quality control sample) and date of preparation.

Plasma samples

Blank plasma was labeled to indicate the lot number and stored in deep freeze (-20°C and / or -
70°C).

CALCULATION OF THE SAMPLE CONCENTRATION

The concentration of the analyte was calculated from the following equation using regression
analysis of spiked plasma calibration standard with the weighting factor of /5% y=mx+c

Where  —» y = peak area ratio of analyte to internal standard
m = slope of the calibration curve
X = concentration of analyte
¢ = y-axis intercept of the calibration curve

SOP DEVIATION

No deviation

VALIDATION AND CHARACTERISTICS OF THE METHOD

Chromatography

Representative chromatograms of system suitability, blank plasma, zero standard, LLOQ,
ULOQ, LQC, MQC, HQC samples and calibration curve for Carvedilol were represented in
figure No. 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8 and 7.9 respectively.

Specificity

Six different lots of heparinised plasma, one lot of haemolised plasma and one lot of lipemic
plasma were chromatographed and the area observed at the RT of carvedilol was < 20% of

11 0f47
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LLOQ area response and the area observed at the RT of LS. in blank plasma was < 5% of IS
area response (Table No.8.1)

4.3 Sensitivity
The LLOQ was 0,500 ng/ml for Carvedilol.
The % CV of Carvedilol (Table No.8.2) at LLOQ was found to be 6.47.

The % nominal concentration for LLOQ samples of Carvedilol were ranged from 93.80 to
107.40 (Table No. 8.2).

4.4 Linearity
The Linearity of the method was determined by a weighted least square regression
analysis of standard plots associated with a ten-point standard calibration curve.
Best-fit calibration curve of peak area ratio versus concentration were drawn. The

calibration curve for Carvedilol were linear from 0.500 ng/ml to 150.00 ng/ml with
correlation coefficient of r > 0.9980(Table No. 8.3 and 8.4)

4.5 Accuracy
4.5.1 Within-batch or intra batch accuracy

The % nominal concentration for LLOQ, LQC, MQC and HQC samples of Carvedilol were
ranged from 93.80 to 107.40, 91.87 to 110.40, 92.13 to 97.61 and 91.75 to 95.78 respectively.

(Table No. 8.5.1)

4.5.2 Between-batch or inter-batch Accuracy
The % nominal concentration for LLOQ, LQC, MQC and HQC samples of Carvedilol were
ranged from 93.80 to 118.80, 91.87 to 110.40, 85.48 to 102.54 and 85.68 to 106.96
respectively. (Table No. 8.5.2)

4.6 Precision

4.6.1 Within-batch or intra- batch Precision

The % CV for LLOQ, LQC, MQC and HQC samples of Carvedilol were 6.47, 6.32, 2.07 &
1.67 respectively. (Table No. 8.5.1) '

4.6.2 Between-batch or inter-batch Precision
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4.7

4.8

4.9

The % CV for LLOQ, LQC, MQC and HQC samples of Carvedilol were 5.89, 3.53, 4.08 &
6.49. (Table No. 8.5.2)

Recovery

The percentage recovery of Carvedilol was determined by comparing the mean peak area of
Carvedilol in extracted LQC, MQC and HQC samples w1th freshly prepared unextracted LQC,
MQC and HQC samples.

The mean % recovery for LQC, MQC and HQC samples of Carvedilol were 97.76, 91.51 &
89.53 respectively. (Table No. 8.6.1).

For Olanzapine (IS) mean peak areas of eighteen extracted samples were compared to the
mean peak area of unextracted internal standard solution. The mean percentage recovery value
for Olanzapine (IS) was 88.51 (Table No. 8.6.3).

The %CV of Unextracted LQC, MQC and HQC samples of analyte were 3.60, 1.84 and 2.19
respectively (Table No. 8.6.1).

The %CV of Extracted LQC, MQC and HQC samples of analyte were 3.60, 2.62 and 2.24
respectively (Table No. 8.6.1).

The % CV of recovery across QC levels for Carvedilol was 4.62 (Table No 8.6.2).

_ The % CV within IS concentration of unextracted and extracted samples for Olanzapine (IS)

was 6.31 and 4.13 respectively (Table No. 8.6.3).

Dilution Integrity

Dilution integrity experiment was carried out at six replicate of two times diluted 2xULOQ
(% dilution), four times diluted 2xULOQ (% dilution) samples were prepared and its

concentrations were calculated against the freshly prepared calibration curve.

The %CV for % dilution and ¥ dilution samples of Carvedilol were 1.07 and 2.64 respectively
(Table No 8.7).

The % nominal concentration for ¥ dilution and % dilution samples were ranged from 97.41 to
100.00 and 89.38 to 96.42 respectively (Table No 8.7)

Matrix Effect

In order to ensure the effect of matrix through out the application of the method, plasma blanks
obtained from six different lots (04 normal heparinised, 01 haemolysed and 01lipemic) were
spiked with Carvedilol and Olanzapine at LQC and HQC level. Three quality control samples
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at each level along with the set of calibration standards were analyzed and the % Nominal
conc. of the samples analyzed was within = 15 % for Carvedilol. (Table No. 8.8.)

4.10 Stability
4.10.1 Stock solution stability

Stock solution stability was determined by comparing the peak areas of freshly
prepared solutions (comparison sample) with stability samples.

4.10.1.1 Main Stock solution stability of Carvedilol and Olanzapine (IS) at room temperature for
27 hrs.

Main stock of Carvedilol and Olanzapine (IS) stock solution were freshly prepared and
aliquots of Carvedilol and Olanzapine (IS) were kept at room temperature for 27 hours
(stability samples). Aqueous equivalent highest calibration standard of Carvedilol and
Olanzapine (IS) were prepared from stability samples and were analysed. Area of stability
samples and freshly prepared samples were compared to determine % mean change during
stability period.

" The %CV for comparison sample and stability sample of Carvedilol were 1.29 and 0.49
respectively. (Table No. 8.9.1.1)

The %CV for comparison sample and stability sample of Olanzapine (IS) solution were 1.00
and 0.17 respectively. (Table No. 8.9.1.2)

Carvedilol main stock solution was found to be stable at room temperature for 27 hrs with %
mean change of -8.73 (Table No.8.9.1.1).

Olanzapine (IS) main stock solution was found to be stable at room temperature for 27 hrs
with % mean change of 1.85 (Table No.8.9.1.2).

4.10.1.2  Spiking Stock solution stability of Carvedilol and Olanzapine (IS) at room temperature
for 27 hrs.

Spiking stock of Carvedilol and Olanzapine (IS) stock solution were freshly prepared and
aliquots of Carvedilol and Olanzapine (IS) were kept at room temperature for 27 hours
(stability samples). Aqueous equivalent highest calibration standard of Carvedilol and
Olanzapine (IS) were prepared from stability samples and were analysed. Area of stability
samples and freshly prepared samples were compared to determine % mean change during
stability period. : ‘

The %CV for comparison sample and stability sample of Carvedilol were 1.29 and 1.65
respectively. (Table No. 8.9.1.3)
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4.10.1.3

4.10.1.4

The %CV for comparison sample and stability sample of Olanzapine (IS) solution were 1.00
and 0.65 respectively. (Table No. 8.9.1.4)

Carvedilol Spiking stock solution was found to be stable at room temperature for 27 hrs with
% mean change of -2.84 (Table No.8.9.1.3).

Olanzapine (IS) Spiking stock solution was found to be stable at room temperature for 27 hrs
with % mean change of 0.73 (Table No.8.9.1.4).

Main Stock Solution Stability of Carvedilol and Olanzapine at 2-8°C temperature for
27 Hrs.

Main stock of Carvedilol and Olanzapine (IS) stock solution were freshly prepared and
aliquots of Carvedilol and Olanzapine (IS) were kept at 2-8°C for 27 hours (stability
samples). Aqueous equivalent highest calibration standard of Carvedilol and Olanzapine (IS)
were prepared from stability samples and were analysed. Area of stability samples and
freshly prepared samples were compared to determine % mean change during stability
period.

The %CV for comparison sample and stability sample of Carvedilol were 1.29 and 1.37
respectively. (Table No.8.9.1.5)

The %CV for comparison sample and stability sample of Olanzapine were 1.00 and 0.85
respectively. (Table No. 8.9.1.6)

Carvedilol stock solution was found to be stable at 2-8°C for 27 Hrs with % Mean change of

~ 0.08 (Table No. 8.9.1.5)

Olanzapine stock solution was found to be stable at 2-8°C for 27 Hrs with % Mean change
of -1.44 (Table No.8.9.1.6)

‘Main Stock Solution Stability of Carvedilol and Olanzapine at 2-8°C temperature for 3

days.

Main stock of Carvedilol and Olanzapine (IS) stock solution were freshly prepared and
aliquots of Carvedilol and Olanzapine (IS) were kept at 2-8°C for 3 days stability samples).
Aqueous equivalent highest calibration standard of Carvedilol and Olanzapine (IS) were
prepared from stability samples and were analysed. Area of stability samples and freshly
prepared samples were compared to determine % mean change during stability period.
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The %CV for comparison sample and stability sample of Carvedilol were 0.92 and 0.48
respectively. (Table No.8.9.1.7)

The %CV for comparison sample and stability sample of Olanzapine were 0.38 and 0.64
respectively. (Table No. 8.9.1.8) '

Carvedilol stock solution was found to be stable at 2-8°C for 3 days with % Mean change of
-1.11 (Table No. 8.9.1.7)

/
Olanzapine stock solution was found to be stable at 2-8°C for 3 days with % Mean change
of 0.14 (Table No.8.9.1.8)

4.10.2 Bench Top Stability of Carvedilol in human plasma at room temperature for 27 hours

Bulk spiked Samples at LQC and HQC levels were retrieved and kept at room temperature for
27 hours and were analyzed along with freshly prepared LQC and HQC samples.
Concentrations were calculated to determine % mean change during stability period.

Carvedilol was found to be stable at LQC and HQC samples for 27 hours at room temperature
with % mean change of -2.56 and -4.05 respectively (Table No 8.9.2).

4.10.3  Process Stability of Carvedilol at 4°C in autosampler 43 hours

LQC and HQC samples were prepared and processed. These processed samples were kept in

" autosampler for 43 hours at about 4°C. These samples were analyzed after 43 hours along with
freshly prepared LQC and HQC samples. Concentrations were calculated to determine % mean
change during stability period.

Carvedilol was found to be stable at LQC and HQC samples for 43 hours at about 4°C in
autosampler with % mean change of 3.41 and 5.88 respectively (Table No.8.9.3.)

4.10.4.1 Freeze and Thaw Stability of Carvedilol in human plasma after 3" cycles at
at -20°C

Bulk spiked Samples at LQC and HQC levels were frozen at -20°C. Six samples from each
concentration were subjected to three freeze and thaw cycles (stability samples). These samples
were processed after 3™ cycle and analyzed along with freshly prepared LQC and HQC
samples (comparison samples). Concentrations were calculated to determine % mean change
after 3" cycle.

Carvedilol was found to be stable in LQC and HQC samples after 3™ cycle at -20°C with %
mean change of 0.11and 5.35 respectively (Table No.8.9.4.1).
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4.10.4.2 Freeze and Thaw Stability of Carvedilol in human plasma after 4™ cycles at

5.0

6.0

at-70°C

Bulk spiked Samples at LQC and HQC levels were frozen at -70°C. Six samples from each
concentration were subjected to four freeze and thaw cycles (stability samples). These samples
were processed after 4™ cycle and analyzed along with freshly prepared LQC and HQC
samples (comparison samples). Concentrations were calculated to determine % mean change

after 4™ cycle.

Carvedilol was found to be stable in LQC and HQC samples after 4™ cycle at -70°C with %

mean change of 14.39 and -0.50 respectively (Table No.8.9.4.2).

CONCLUSION

The results of the Method Validation for Carvedilol were summarized in (Table No.8.10). The
analytical method was valid for the analysis of Carvedilol with a calibration range of 0.500

ng/ml to 150.000 ng/ml in human plasma using Olanzapine as internal standard.

HISTORY OF CHANGE IN VERSION OF VALIDATION REPORT

Version Date Page | Section Modification
No. No.
01 22/04/08 - - Original report
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ANNEXURE No. 4.12.3.3

- PREPARATION, IDENTIFICATION AND VERIFICATION FOR SPIKING STOCK.
SOLUTIONS OF CALIBRATION STANDARDS AND QUALITY CONTROL SAMPLES
FOR BIOAVAILABILITY (BA) AND BIOEQUIVALENCE (BE) STUDIES.

(SOP No. BE-A-012).
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Revision History:

Version

Section Revision Summary
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04

Procedure modified

7.0

Procedure for Stock identity is included
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Date
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and verification for spiking stock | Version No. 1| 04
UNCONTR S‘T A&;%)M solutions of Calibration Standards | Supersedes 1103

CONTROL!

Title: Preparation, Identification, | SOP No. : | BE-A-012

and Quality Control Samples for | Effective Date | : | 09/01/2008

Bioavailability (BA) and Review Period |: |2 Years
Bioequivalence (BE) studies.

1.0

2.0
2.1
2.2

23

2.4

2.5

2.6

2.7

2.8

PURPOSE

To provide procedure for the preparation, identification and verification for stock
solutions of calibration standards and quality control samples for BA and BE
studies.

DEFINITIONS

Analyte(s): A specific, unique chemical moiety in the form(s) it would be found
in a matrix.

Analyte(s) main stock solution: It is the most concentrated analyte(s) solution. It
is used for the preparation of intermediate or spiking stock solution with lower
concentration compared with main stock solution.

Analyte(s) intermediate solutions: These are the solutions at a concentration
lower than the analyte(s) main stock solutions. The intermediate solution will be
used to prepare the spiking stock solutions of calibration standard and quality
control samples.

Analyte(s) spiking solutions are solutions at concentration lower than the
analyte(s) intermediate solution, used for the preparation of the aqueous and
plasma calibration standards and quality control samples.

Internal standard (IS): A compound (s) added to a sample in known
concentration and used as a qualifier in an analytical method.

Internal standard main stock solution: It is the most concentrated internal
standard solution; it is used for the preparation of the intermediate and /or
spiking internal standard solution.

Internal standard intermediate solution: It is solution at a concentration lower
than internal standard main stock solutions. It is used for the preparation of
internal standard spiking solution. Any volume of internal standard can be added
as per the method requirement.

The internal standard spiking solution: It is a solution at a concentration lower

than the internal standard intermediate solution, and is used for spiking the
aqueous and matrix samples.
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S Title: Preparation, Identification, | SOP No. : | BE-A-012
UNCO NT and verification for spiking stock | Version No. 1104
lutions of Calibration Standards | Supersedes 1103
CONTROLLED STAMP | 5° . D
and Quality Control Samples for | Effective Date | : | 09/01/2008
Bioavailability (BA) and Review Period | : |2 Years
Bioequivalence (BE) studies.
3.0 SCOPE

4.0
4.1

5.0
5.1

52

6.0

7.0
7.1
7.1.1

Note:

1)

2)

This SOP is applicable for the preparation of stock solution during method
development, pre method validation; full method validation and study sample.
analysis samples for BA and BE studies performed at Bioanalytical laboratory.

POLICIES

It is the policy of the laboratory to provide identification of the stock solutions
used in the planned experiments during the course of different bioanalytical
stages.

RESPONSIBILITY

All analysts of Bioanalytical laboratory involved in stock solution preparation
activities.

Supervisor for the overall compliance and adherence to this SOP.

MATERIAL
Not Applicable

PROCEDURE
ANALYTE (s) MAIN STOCK SOLUTION

Preparation

Analyst should prepare analyte(s) main stock solution by separately weighing
analyte(s) using calibrated weighing balance and dissolve it in an appropriate
solvent using clean class A volumetric glassware. Record the weight taken as per
the procedure given in the respective balance SOPs in project journal/respective
forms.

Refer to current valid certificate of analysis for correction of water content,
purity and salt content.

Use USP/EP/BP/IP — reference standard, if available, but not mandatory. For a
non — USP reference standard, a currently valid certificate of analysis should be
available.
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3)
- 4)

7.1.2

For multi-Analyte(s) method, each Analyte(s) should be weighed and recorded
individually.

The stock solutions can be stored at room temperature and or in refrigerated
condition as per project requirement.

Identification

The analyte main stock solution and or the container holding them should be

identified as follows,
o

Project Name
Analyte(s) name
Stock identity (ID):
Concentration :
Solvent used

ZofY

Prepared by

Date of Preparation :
Storage condition
Use Before

Project Name: It represents the name of the project (study code) for which the
stocks are prepared.

Analyte(s) name: Name of the analyte(s)
Stock identity (ID): SOTP/Protocol No/XX/YY

Where,

XX : indicates the respective section or subsection number of that
SOTP/Protocol.

YY : indicate the preparation number in increment order.

Preparation number is defined as: The first preparation of stock solution on a
particular day is recorded as 01. Subsequent preparations of the same stock
solution within the same day or different day are recorded with an increment of
01, e.g. 02.

Concentration: Concentration of the analyte(s) main stock solution i.e. mg/ml,
pg/ml, ng/ml etc.

Solvent used: Solvent used in preparation of analyte(s) stock solution.
Page 4 of 17
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Title: Preparation, Identification, | SOP No. : | BE-A-012
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and Quality Control Samples for | Effective Date | : | 09/01/2008

Bioavailability (BA) and Review Period | : |2 Years
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L]

Note :

7.1.3 .

7.2
72.1

Note:

1
2)

Z of Y: Z is the number of aliquot and Y is the total number of aliquots.(if
applicable)

Prepared by: Name of analyst by whom solution was prepared.
Storage Condition: Condition at which it solution is intended to be stored.

Use Before: The date should be defined based on the established stability during
method validation.

As per requirement, aliquot the volume of main stock in eppendorf for daily use
and for performing stability experiments as per SOP No.BE-A-013.
Documentation

The weighing of analyte(s) shall be done as per the respective balance SOPs, and
preparation of analyte(s) main stock solutions should be documented in project
journal / respective forms, or as per the attachment I. All the activities of storage,
retrieval, restorage and disposal shall be done in the same form as per
SOP No.BE-A-011.

ANALYTE (s) INTERMEDIATE SOLUTIONS

Preparation
Analyte(s) intermediate solutions are prepared by diluting each analyte(s) main
stock solution in appropriate solvent using clean class A volumetric glassware.

The stock solutions can be stored at room temperature and or in refrigerated
condition as per project requirement.

This stock could be a mixture of two or more analytes with respect to method
requirement. ‘
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Title: Preparation, Identification, | SOP No. : | BE-A-012
UNCO LLED COPY | and verification for spiking stock | Version No. 1104
CONTROLLED STAMP solutions of Calibration Standards | Supersedes : 103

and Quality Control Samples for | Effective Date | : | 09/01/2008

Bioavailability (BA) and Review Period | : |2 Years
Bioequivalence (BE) studies.

Identification

The analyte(s) intermediate solutions and or the container holding them should
be identified as follows:

Project Name  : &

Analyte(s) name
Stock identity (ID) :
Concentration
Solvent used

ZofY

Prepared by

Date of Preparation :
Storage condition

Use Before

Project Name: It represents the name of the project (study code) for which the
stocks are prepared.

Analyte (s) name: Name of the analyte(s)
Stock identity (ID): SOTP/Protocol No/ XX /YY

Where XX indicates the respective section or subsection number of that
SOTP/Protocol.

YY indicate the preparation number in increment order.

Preparation number is defined as: The first preparation of stock solution on a
particular day is recorded as 01. Subsequent preparations of the same stock
solution within the same day or different day are recorded with an increment of
01, e.g. 02.

Concentration: Concentration of the analyte(s) intermediate solution i.e.
pg/ml, ng/ml etc.

Solvent used: Solvent used in preparation of analyte(s) intermediate solution.

Z of Y: Z is the number of aliquot and Y is the total number of aliquots (if
applicable)

Prepared by: Name of analyst by whom solution was prepared.

Storage Condition: Condition at which solution is intended to be stored.
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UNCON ) COPY and verification for spiking stock | Version No. 1] 04
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Bioequivalence (BE) studies.

Note: 1)

2)

7.2.3

7.3
7.3.1

Note: 1)

2)

3)

Use Before: The date should be defined based on the established stability during
method validation.

If mixed intermediate stock is prepared then refer section 7.3.2 (b), (c) for
analyte name labeling on the apparatus.

For mixed stocks, the mentioning of concentration on label is not mandatory, for
this, the respective SOTP/Protocol should be referred.

Documentation

Preparation of analyte(s) intermediate stock solutions should be noted in project
journal and or the respective document form, or as per the attachment I. The
analyst preparing the stock should sign the preparation and also by person
witnessing it or get it reviewed by supervisor All the activities of storage,
retrieval, restorage and disposal shall be done in the same form as per SOP No.
BE-A-011.

ANALYTE (s) SPIKING SOLUTIONS

Preparation

Analyte(s) spiking solution are prepared by diluting analyte(s) main stock
solution and or intermediate solutions in appropriate solvent using clean class A
volumetric glassware.

The stock solutions can be stored at room temperature and or in refrigerated
condition as per project requirement.

This stock could be a mixture of two or more analytes with respect to method
requirement.

The concentration should be adjusted such that spiking volume should not
exceed 2-10% v/v in biological samples.
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732

a)

b)

Identification

The analyte(s) spiking solutions and or the container holding them should be

identified as follows:

Project Name
Analyte(s) name
Stock identity (ID) :
Concentration
Solvent used

ZofY

Prepared by

Date of Preparation :
Storage condition

Use Before

L torrent]

‘When only one Analyte “ABC” was monitored
ABCSSCSXX or ABCSSPQC

Where,

ABC : First three alphabet of ahalyte

SS : Spiking solution.

CS : Calibration standard

XX  :Levels

PQC : Quality control standards (LQC, MQC, HQC).

When only one Analyte “ABC” was monitored in presence of other Analyte

(DEF), shown in parenthesis

ABC (DEF) SSCXX or ABC (DEF) SSPQC
Where,

ABC : First three alphabet of analyte

DEF : First three alphabet of second analyte
SS : Spiking solution.

CS  :Calibration standard.
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Note :

XX  :Levels

PQC : Quality control standards (LQC, MQC, HQC).

When two or more Analyte “ABC +DEF+...” were monitored.
ABC + DEF+... SSCSXX or ABC + DEF+... SSPQC

Where,

ABC : First three alphabet of analyte

DEF : first three alphabets of second analyte and so on.

SS : Spiking solution.
CS : Calibration standard.
XX : Levels

PQC : Quality control standards (LQC, MQC, HQC).
Stock identity (ID): SOTP/Protocol No/YY/ZZ

Where YY indicates the respective section or subsection number of that
SOTP/Protocol.

ZZ indicate the preparation number in increment order.

Preparation number is defined as: The first preparation of stock solution on a
particular day is recorded as Ol. Subsequent preparations of the same stock
solution within the same day or different day are recorded with an increment of
01, e.g. 02. '

Concentration: Concentration of the analyte(s) intermediate solution i.e.
pg/ml, ng/ml etc.

For mixed stocks, the mentioning of concentration on label is not mandatory, for
this, the respective SOTP/Protocol should be referred.

Solvent used: Solvent used in preparation of analyte(s) intermediate solution.

Z of Y: Z is the number of aliquot and Y is the total number of aliquots (if
applicable)

Prepared by: Name of analyst by whom solution was prepared.

Storage Condition: Condition at which it solution is intended to be stored.

Use Before: The date should be defined based on the established stability during
method validation.
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Note:

7.3.3

7.4
7.4.1

Note:

1
2)

3)

4)

For proper identification of analyte/Internal standard stock solutions which have
same first three alphabets, then use the next alphabet, which is uncommon, for
identifying the stock solutions.

- (Example. Ramipril + Ramiprilat should be written as RAM+RAA)

Documentation

The preparation of analyte(s) and quality control spiking solutions should be
recorded in project journal and or the respective document form or as per the
attachment. I. The analyst preparing the stock should sign the preparation and
also by person witnessing it or get it reviewed by supervisor. All the activities of
storage, retrieval, restorage and disposal shall be done in the same form as per
SOP BE-A-011.

INTERNAL STANDARD MAIN STOCK SOLUTION

Preparation

Prepare internal standard main stock solution by separately weighing compound
that will be used for internal standard using calibrated weighing balance and
dissolve in a appropriate solvent using clean class A volumetric glassware.
Record the weight taken as per the procedure given in the respective balance
SOPs in project journal/respective forms as per SOP No.BE-A-011.

Refer to current valid certificate of analysis for correction of water content,
purity and salt content.

Use USP - reference standard, if available, but not mandatory. For a non — USP
reference standard, a currently valid certificate of analysis should be available.

For multi-internal standard (s) method, each internal standard (s) should be
weighed and recorded individually.

The stock solutions can be stored at room temperature and or in refrigerated
condition as per project requirement.
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Identification

The internal standard [IS] main stock soiution and or the container holding
should be identified as follows,

Project Name : 9

IS(s) name :
Stock identity (ID) :
Concentration
Solvent used

ZofY

Prepared by

Date of Preparation :
Storage condition

Use Before

Project Name: It represents the name of the project (study code) for which the
stocks are prepared.

Internal standard name: Name of the internal standard.
Stock identity (ID): SOTP/Protocol No/ XX /YY

Where XX indicates the respective section or subsection number of that
SOTP/Protocol.

YY indicate the preparation number in increment order.

Preparation number is defined as: The first preparation of stock solution on a
particular day is recorded as 0Ol. Subsequent preparations of the same stock
solution within the same day or different day are recorded with an increment of
01, e.g. 02.

Concentration: Concentration of the internal standard stock solution i.e.
mg/ml,pg/ml, ng/ml etc.

Z of Y: Z is the number of aliquot and Y is the total number of aliquots. (if
applicable)

Solvent used: Solvent used in preparation of internal standard stock solution.

Prepared by: Name of analyst by whom solution was prepared.
Storage Condition: Condition at which it solution is intended to be stored.
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Note:

74.3

7.5
7.5.1

Note:

1

2)

Use Before: The date should be defined based on the established stability during
method validation. '

As per requirement, aliquot the volume of main stock in eppendorf for daily use
and for performing stability experiments as per SOP No.BE-A-013

Documentation

The weighing of analyte(s) as internal standard shall be done as per the
respective balance SOPs, and preparation of analyte(s) main stock solutions
should be documented in project journal / respective forms, or as per the
attachment 1. The analyst preparing the stock should sign the preparation and
also by person witnessing it or get it reviewed by supervisor. All the activities of
storage, retrieval, restorage and disposal shall be done in the same form as per
SOP No. BE-A-011.

INTERNAL STANDARD INTERMEDIATE SOLUTIONS
Preparation

Intermediate internal standard solution is prepared by diluting the internal
standard main stock solution in appropriate solvent using clean class A
volumetric glassware as described in respective method SOTP.

The stock solutions can be stored at room temperature and or in refrigerated
condition as per project requirement.

This stock could be a mixture of two or more internal standard(s) with respect to
method requirement.
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Identification

The internal standard [IS] intermediate stock solution and or the container
holding should be identified as follows,

Project Name G forrent

IS (s) name :
Stock identity (ID) :
Concentration
Solvent used

ZofY

Prepared by

Date of Preparation :
Storage condition

Use Before

Project Name: It represents the name of the project (study code) for which the
stocks are prepared.

Internal standard name:; Name of the internal standard.
Stock identity (ID): SOTP/Protocol No /XX /YY

Where XX indicates the respective section or subsection number of that
SOTP/Protocol.

Y'Y indicate the preparation number in increment order.

Preparation number is defined as: The first preparation of stock solution on a
particular day is recorded as 01. Subsequent preparations of the same stock
solution within the same day or different day are recorded with an increment of
01, e.g. 02.

Concentration: Concentration of the internal standard stock solution i.e.
mg/ml,pg/ml, ng/ml etc.

Z of Y: Z is the number of aliquot and Y is the total number of aliquots. (if
applicable)

Solvent used: Solvent used in preparation of internal standard stock solution.
Prepared by: Name of analyst by whom solution was prepared.

Storage Condition: Condition at which it solution is intended to be stored.

Use Before: The date should be defined based on the established stability during
method validation.

Page 13 of 17 Restricted Circulation

723




STANDARD OPERATING PROCEDURE . @

umg%@m
CONTROUEED STAMP
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ED COP nd verification for spiking stock | Version No. 1104
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Note :

75.3

7.6
7.6.1

Note:

7.6.2

1)

2)

If mixed intermediate stock is prepared then refer section 7.6.2 (a) for labeling
the apparatus.

Documentation

Preparation of analyte(s) (as internal standard) intermediate stock solutions
should be noted in project journal and or the respective document form or as per

- the attachment 1. The analyst preparing the stock should sign the preparation and

also by person witnessing it or get it reviewed by supervisor. All the activities of
storage, retrieval, restorage and disposal shall be done in the same form as per
SOP BE-A-011.

INTERNAL STANDARD SPIKING SOLUTION

Preparation

An internal standard working solution is prepared by diluting an internal
standard main stock or intermediate solution in an appropriate solvent as
described in respective method SOTP.

The stock solutions can be stored at room temperature and or in refrigerated
condition as per project requirement.

This stock could be a mixture of two or more internal standard(s) with respect to
method requirement

Identification

The internal standard spiking solution and or the ‘container holding them should
be identified as follows,

Project Name : 9

IS (s) name :
Stock identity (ID) :
Concentration
Solvent used

ZofY

Prepared by

Date of Preparation :
Storage condition

Use Before

Page 14 of 17 Restricted Circulation

724




STANDARD OPERATING PROCEDURE (2]

C%%%O ﬂ%ESDi“}(\:SI@Y solutions of Calibration Standards | Supersedes 1103

Title: Preparation, Identification, | SOP No. : | BE-A-012
and verification for spiking stock | Version No. 11 04

and Quality Control Samples for | Effective Date | : | 09/01/2008

Bioavailability (BA) and - Review Period |: |2 Years
Bioequivalence (BE) studies.

N

Project Name: It represents the name of the project (study code) for which the
stocks are prepared.

Internal standard name: Name of the internal standard.
When two or more IS“ABC +DEF+...” were monitored.
ABC +DEF +... SS

Where,

ABC : First three alphabet of analyte.

DEF : first three alphabets of second analyte and so on.
ss Spiking solution.

Stock identity (ID): SOTP/ProtocolNo/YY /ZZ

Where YY indicates the respective section or subsection number of that
SOTP/Protocol.

ZZ indicate the preparation number in increment order.

Preparation number is defined as: The first preparation of stock solution on a
particular day is recorded as 01. Subsequent preparations of the same stock
solution within the same day or different day are recorded with an increment of
01, e.g. 02.

Concentration: Concentration of the internal standard stock solution i.e.
mg/ml,pg/ml, ng/ml etc.

Z of Y: Z is the number of aliquot and Y is the total number of aliquots.
(if applicable)

Solvent used: Solvent used in preparation of internal standard stock solution.
Prepared by: Name of analyst by whom solution was prepared.
Storage Condition: Condition at which it solution is intended to be stored

Use Before: The date should be defined based on the established stability during
method validation. ‘
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7.6.3

7.7

7.7.1

7.7.2

713

Documentation

Preparation of analyte(s) (as internal standard) intermediate stock solutions
should be noted in project journal and or the respective document form or as per
the attachment I. The analyst preparing the stock should sign the preparation and
also by person witnessing it or get it reviewed by supervisor. All the activities of
storage, retrieval, restorage and disposal shall be done in the same form as per
SOP No.BE-A-011.

VERIFICATION OF STANDARD, QUALITY CONTROL AND INTERNAL
STANDARD STOCK SOLUTIONS

In case of bulk spiking it is recommended to verify that the intermediate, spiking
solution of analyte(s) and internal standards are correctly prepared. The
verification test is not mandatory. The verification test is performed according to
the following procedures.

Procedure for the stock solutions verification test
Refer the method SOTP/Protocol for the preparation of different stocks

Inject aqueous or extracted calibration standards at a concentration equivalent to
plasma calibration standard.

LLOQ and ULOQ should be injected in singlet 6nly.

Inject in triplicate aqueous or extracted quality control sample of each level i.e.
LQC, MQC and HQC at a concentration equivalent to plasma quality control
sample.

Acceptance Criteria
A correlation coefficient (r) of the calibration curve should be > 0.9900.

The back-calculated concentration of the lowest calibration standard (CS1)
should be within 80.00-120.00% of its nominal concentration.

The back-calculated concentrations of all other calibration standards should be
within 85.00-115.00% of their nominal concentrations.

The LLOQ (CS-1) and ULOQ standards cannot be rejected, and should meet the
acceptance criteria.

The back calculated concentration of all the quality control samples should be
within 85.00-115.00%. .
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Note:

7.7.4

7.1.5

8.0

8.1

8.2

9.0

1)

2)

3)

If the acceptance criteria of either calibration standard or quality control sample
do not meet then, prepare fresh stock for the respective level and reinject it.

If still the acceptance is not met then check the preparation of stock preparation
and after rectification, re-verify the same. The verification in any case is done by
re-injecting the old stock or injecting the freshly prepared stock (from same main
stock / intermediate stock or a new stock).

The acceptance of the spiking stock or the spiked & processed samples should be
based on scientific judgment by the analyst and or supervisor.

Documentation

The conclusion of the experiment should be recorded in the journal and should
be reviewed by the supervisor.

Details of stock preparation should be recorded in excel sheet format and should
be pasted in respective project journal or attach with the applicable forms.

REFERENCE

SOP for “Sequence of Bioanalytical Courses and related documentation”-
BE-A-011

SOP for “Pre method validation, full method validation and partial method

validation of Bioanalytical methods related to Bioavailability (BA) and
Bioequivalence (BE) studies.”- BE-A-013

ATTACHMENTS

Attachment No. Form No. Title No. of Pages

Attachment I

NA Excel Sheet format for 2
Stock Preparation
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ATTACHMENT -1

] torrent

TITLE: FORMAT FOR STOCK PREPARATION IN EXCEL SHEET

Form No.: | NA | Reference SOP No. | BE-A-012 | SOP Version No. | 04
8
Project Name :
Activity : Date :
-Compound Weight (equivalent to10mg)
Name:
Batch No.: Weigh taken (mg)
Formula Weight: Total Volume Prepared (ml)
Molecular '
Weight: Concentration (ug/ml):
Assay: Solvent used for stock preparation -
Main Stock ID: Solution used for dilution
Intermediate Stock Dilution 01
Volume . Final Intermediate
Stock ID Conc.(pg/ml) Taken(ml) Final Volume(ml) Conc. (ug/ml) Stock ID
) Intermediate Stock Dilution 02
Volume . Final Intermediate
Stock ID Conc.(ng/ml) Taken(ml) Final Volume(ml) Conc.(ug/ml) Stock ID

Spiking Solution Preparation for Calibration Standards and Quality Control Samples

. Intermediate Spiking
Ingi:;‘:l: (Ii]l;lte Stock Volitr(l)lzl((ml) Final Volume(ml) Solution SSID
Conc.(pg/ml) Conc.(ng/ml)
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ATTACHMENT -1

<L torent’

TITLE: FORMAT FOR STOCK PREPARATION IN EXCEL SHEET

 Form No.: | NA | Reference SOP No. | BE-A-012 | SOP Version No. | 04
Preparation for Calibration Standards and Quality Control Samples
Spiking - .
s | Shun | Spk | ke | Comle | gy
Conc.(ng/ml) g
-
Internal Standard (IS)
Compound Weight (equivalent to10mg)
Name: A
Batch No.: Weigh taken (mg)
Formula Weight: Total Volume Prepared (ml)
Molecular
Weight: Concentration (ng/ml):
Purity/Assay: Solvent used for stock preparation
Main Stock ID: Solution used for serial dilution
! IS Spiking Solution Preparation
Stock ID Conc.(ug/ml) | . OM™E | pial Volume(ml) Final Spilin
cne Taken(ml) Conc.(pg/ml) S t?)ck I%
Note: Use appropriate units for Weight and concentration.
Prepared by : Checked by :
Date : Date :

Note:

1) Mention only applicable parameters.
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TITLE: REVISION SUMMARY FORM

Form No.: | QA-001/05 | Reference QA-001 SOP Version 05
SOP No. No.
SOP No. . BE-A-012
Title of SOP Preparation, Identification, and verification for spiking stock
solutions of Calibration Standards and Quality Control Samples for
Bioavailability (BA) and Bioequivalence (BE) studies
Ver.No. | Date Revised Section Revision Summary
01. 12/06/2006 -- Change in Title
-- Replacement of “glass B” with “glass A”
5.7.3 Value of correlation coefficient changed
02. 24/08/2006 3.0 Section modified
5.0 Procedure elaborated
6.0& 7.0 | Section included
03 29/01/2007 _ (C)Jéllar)lge in format as per SOP for SOP (QA-
7.0 Procedure modified
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BIO-EVALUATION CENTRE :
TORRENT PHARMACEUTICALS Ltd.
Village Bhat, Gandhinagar-382 428
Gujarat, India.

| ANNEXURE No. 4.12.3.4

PRE METHOD VALIDATION, FULL METHOD VALIDATION AND PARTIAL
METHOD VALIDATION OF BIOANALYTICAL METHODS RELATED TO
BIOAVAILABILITY. (BA) AND BIOEQUIVALENCE (BE) STUDIES.

(SOP NO. BE-A-013)
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“STANDARD OPERATING PROCEDURE

c:torrent)

studies.

Title: Pre method validation, full | SOP No. BE-A-013
“method validation and partial Version No. 04

method validation of Bioanalytical | Supersedes 03

methods related to Bioavailability | Effective Date 23/02/2007

(BA) and Bioequivalence (BE) Review Period 2 Years

References: USFDA and Brazilian guidelines for Bioanalytical method validation

Revision History:
Version Section Revision Summary Reason for revision
2.31 Definition added.
Added one more precision & accuracy
7.1.4 . .
04 experiment. Up gradation
7.2.2 Procedure modified.
7.5 Reinjection criteria added. .
9.0 Attachment-II and III modified.
Name Designation & Department Signature Date
. Scientist I —Bioanalytical
Prepared by Deepak Jain L aboratory é )l]{ ploF
. Scientist I —Bioanalytical ol )
. Jignesh Kotecha Laboratory W/ 19 Om} 0
Reviewed by Scientist IT —Quality ¢
Hemang Pathak Assurance ?w,o@ . golo2|ot
. General Manager- -
Approved by Dr.G.Subbaiah Bioanalytical Laboratory ébg’kﬂ 2\ 1 02|07
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/| Title: Pre method validation, full | SOP No. : | BE-A-013
UNCO NT&@EECO PY | method validation and partial Version No. 1|04
CONTROLLED STAMP method validation of Bioanalytical | Supersedes 1103

methods related to Bioavailability | Effective Date | : | 23/02/2007

(BA) and Bioequivalence (BE) Review Period | : | 2 Years
studies.

1.0

2.0
2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

PURPOSE

To define procedures and acceptance criteria for validation of chromatographic and
spectrometric methods for the analysis of analyte(s)/metabolite(s) in biological matrix.

DEFINITIONS

Accuracy: The degree of closeness of mean test results obtained by the method to the true
value (concentration) of analyte(s).

Analyte(s): A specific chemical moiety being measured or monitored, which can be intact
drug (Standard, internal standard, etc.), bio-molecule or its derivative, metabolite and /or
degradation product in a biological matrix.

Analytical run (or batch): A complete set of analytical samples with appropriate number
of standards and quality control samples for their validation. Several runs (or batches)
may be completed in one day, or one run (or batch) may take more than a day to
complete.

Anticoagulant: An anticoagulant is a substance that stops blood from clotting; the
anticoagulants commonly used are Heparin, citrate-phosphate-dextrose (CPD), EDTA.

Biological matrix: A discrete material of biological origin that can be sampled and
processed in a reproducible manner. Examples are blood, serum, plasma, urine, feces,
saliva, sputum, and various discrete tissues.

Calibration standard: A biological matrix to which a known amount of analyte(s) has
been added or spiked. Calibration standards are used to construct calibration curves from
which the concentration of analyte(s) in quality control samples and in unknown study
samples are determined.

Haemolysed plasma: The plasma obtained from the blood with ruptured érythrocytes.

Internal standard: Test compound(s) (e.g. structurally similar analog, stable labeled
compound) added to both calibration standards and samples, at known and constant
concentration to facilitate quantification of the target analyte(s).

Limit of detection (LOD): The lowest concentration of an analyte(s) that the Bioanalytical
procedure can reliably differentiate from background noise.

Sensiti?ity/Lower limit of quantification (LLOQ): The lowest amount of an analyte(s) in -
a sample that can be quantitatively determined with suitable precision and accuracy

Lipemic plasma: The plasma with high lipid contents compared to the lipid contents in
normal plasma.
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2.12

2.13
2.14
2.15
2.16

2.17

2.18

2.19

2.20

2.21

222

2.23

2.24
2.25

2.26

Matrix effect: The direct or indirect alteration or interference in response due to the
presence of unintended analyte(s) (for analysis) or other interfering substances in the
sample.

Method: A comprehensive description of all procedures used in sample analysis.
Multiplexed LC-MS/MS: Two HPLC coupled with one MS/MS.
Outlier / Excluded: A data point that fails to meet its defined acceptance criteria.

Precision: The closeness of agreement (degree of scatter) between a series of
measurements obtained from multiple sampling of the same homogenous sample under
the prescribed conditions.

Processed sample: The final extract (prior to instrumental analysis) of a sample that has
been subjected to various processing steps (e.g.: extraction, dilution, etc).

Quantification range: The range of concentration, including upper limit of quantification
(ULOQ) and lower limit of quantification (LLOQ) that can be reliably and reproducibly
quantified with accuracy and precision through the use of a concentration- response
relationship.

Recovery: The extraction efficiency of an analytical process, reported as a percentage of
the known amount of an analyte(s) carried through the sample extraction and processing
steps of the method.

Reproducibility: The precision between two laboratories. It also represents precision of
the method under the same operating conditions over a short period of time.

Sampie: A generic term encompassing controls, blanks, unknowns, and processed
samples, as described below.

Blank solution: It is the solution in which the analyte (s) is finally subjected to injection
after processing.

Blank matrix: A sample of biological matrix (plasma, urine, blood etc) to which no
analyte(s) has been added that is used to assess the specificity of the bioanalytical .
method.

Zero Standard: Blank matrix with internal standard(s) only.

Quality control (QC) sample: A spiked sample used to monitor the performance of a
Bioanalytical method and to assess the integrity and validity of the results of the unknown
samples analyzed in an individual batch. The QC samples include Low quality control
(LQC), Medium quality control (MQC) and High quality control (HQC) samples.

Unknown sample: A biological sample that is the subject of the analysis
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2.27

2.28

2.29

2.30

2.31

2.32

2.33

Selectivity/Specificity: The ability of the Bioanalytical method to measure and
differentiate the analyte(s) in the presence of components that may be expected to be
present. These could include metabolites, impurities, degradants, or matrix components. It
also includes an individual search of the signal of an exclusive analyte(s) species.

SOTP/Protocol: Standard operating test procedure/Protocol. It refers the way of
performing the analysis. It should describe in detail the steps necessary to perform each
analytical test. This may include, but is not limited to, the sample, the reference standard
and the reagents preparations, use of the apparatus, generation of the calibration curve,
use of the formulae for the calculation, etc.

Stability: The chemical stability of an analyte(s) in a given matrix under specific -
conditions for given time intervals.

Standard curve: The relationship between the experimental response value and the
analytical concentration (also called calibration curve) or

A set of at least six calibration standards defined the assay range. The standard with the
lowest concentration defines the LLOQ for the assay while the standard with the highest
concentration defines the ULOQ. If possible, the range of the curve should cover the
range of concentration expected in study samples. An appropriately chosen regression
analysis of the data from the calibration standard samples is used to characterize the
standard line. The resulting standard line is used to back calculate the concentration of the
samples including the sample with only IS. The application software program calculates
the slope, intercept and r- squared (Coefficient of determination) or r (Correlation
coefficient) value.

A specific calibration standard point is excluded if there is an identifiable
chromatographic, instrument or procedural problem. Data point whose back calculated
values are not within the acceptance criteria in the final curve calculation is also
excluded.

Power for Weights: The power for weights (PW) is the slope obtained by evaluating the
linear dependence of the logarithm of the standard deviations of peak area/height ratio on
the logarithm of sample concentration, i.e.:

PW =Y}; (InConc; -Mean InConc) InSD;/ ¥'; (In Conc;—Mean InConc) >

System suitability: Determination of instrument performance (e.g. response and
chromatographic retention) by analysis of a reference standard prior to running the
analytical batch.

Upper limit of quantification (ULOQ) The highest amount of analyte(s) in a sample that
can be quantitatively determined with precision and accuracy.
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2.34

235

2.36

3.0

4.0
4.1

4.2

Pre method validation: Assuring of sample preparation methodology, which involves the
process of extraction, identification and quantification of the drug in the b1010g1ca1
matrix, before proceeding for full validation.

Full method validation: Establishment of all validation parameters to apply to the analysis
for the Bioanalytical method for each analyte(s).

Partial method validation: Modification of Validated Bioanalytical methods that do not
necessarily call for full revalidation, OR

A validation performed to substantiate the modification of a validated method. The
minimum requlrement is one intra run accuracy and precision determination including a
calibration curve, six replicate at each LLOQ, LQC, MQC and HQC level. The
acceptance criteria are that of a validation run.

SCOPE

e This SOP is applicable for the validation of bioanalytical methods, (by any kind of
extraction techniques: precipitation, liquid-liquid extraction, solid phase
extraction, etc.) executed in bioanalytical laboratory at Bio-Evaluation (BE) centre
of Torrent Research Centre.

e These criteria apply to all methods used in support of bioavailability /
bioequivalence and regulated validation studies requiring (e.g. HPLC and LC-MS,
LC-MS/MS) quantitative analysis of samples.

¢ During validation of a bioanalytical method, the performance of the procedure is
evaluated across the range of intended sample concentration (if possible). Method
validation includes determination of the accuracy and precision of the test
procedures and stability of the analytes (s) in solution and the biological matrix.

POLICIES

Any deviation (either planned or unplanned) from the written procedure during the course
of any Bioanalytical stage shall be documented and reported in the analytical reports.

Any additional information or the documentation of the activity that are to be used to
document the outcome of the procedure must be attached as templates in the form of Note
to File (Attachment-III).
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5.0 RESPONSIBILITY

5.1 All analysts of Bioanalytical laboratory involved in analytical method validation
-activities. |

52 Supervisor - to check the overall compliance and adherence to the SOP.

53 Head of the department - responsible for the approval of final results.

6.0 MATERIAL
Not Applicable

7.0 PROCEDURE

7.1 PRE METHOD VALIDATION (PMYV)

Pre method validation is performed after developing a Bioanalytical method, to check the
entire sample analysis methodology.
Parameters to be performed during pre method validation:

7.1.1 Selectivity/Specificity: Appropriate biological blank matrix (plasma, urine, or other
matrix) obtained from at least six different sources is to be checked during pre method
validation. Refer section-7.2.1 for sample preparation and its acceptance criteria.

7.1.2 Sensitivity: The lowest standard of the calibration should be accepted as the LLOQ.Refer
section-7.2.3 for sample preparation and its acceptance criteria.

7.13 Calibration curve/Linearity: Linearity shall be decided from the reported literature / pilot
study data and thus checking the developed method results for the required LLOQ and
ULOQ and hence the quality control sample concentration can be decided. Refer section-
7.2.2).

7.1.3.1 Selection criteria for quality control samples:

a) LQC: Concentration approximately equivalent to 3 times of the lowest calibration
standard (CS-1) or concentration between the second calibration standard (CS-2) and the
third calibration standard (CS-3).

b) MQC: Concentration should be average between the LQC and HQC concentration
+ 20%. |

c¢) HQC: Concentration between 75-90% of the ULOQ.

(Refer section-7.2.2 for sample preparation and acceptance criteria)

Page 6 of 31 Restricted Circulation

737




STANDARD OPERATING PROCEDURE (22

Title: Pre method validation, full | SOP No. .| : | BE-A-013
uN OLLED COPY | method validation and partial Version No. : 104
CONTROLLED STAMP method validation of Bioanalytical | Supersedes : 103

methods related to Bioavailability | Effective Date | : | 23/02/2007

(BA) and Bioequivalence (BE) Review Period | : |2 Years
studies.

Note:
7.1.4

7.14.1

7.1.4.2

7.1.5

7.1.6

7.1.6.1
7.1.6.1.1
7.1.6.1.2

7.1.6.1.3

At least three linearity experiments should be performed during pre method validation.

Accuracy and Precision: Accuracy and Precision are determined at LLOQ, LQC, MQC,
and HQC levels and should be measured by minimum of six determinations per QC
sample level.

At least three accuracy and precision experiments should be performed during pre method
validation.

Single accuracy and precision experiment includes calibration curve, and six replicates of
each LLOQ, LQC, MQC and HQC samples.

(Refer sections-7.2.4 & 7.2.5 for sample preparation and acceptance criteria)

Recovery: The recovery of an analyte does not need to be 100% however; the extent of
recovery should be consistent, precise and reproducible. Recovery experiment should be
performed at LQC, MQC and HQC levels.

(Refer section-7.2.6 for sample preparation and acceptance criteria)

Carry over check: Carry over check experiment should be performed to confirm that there
is no carry over of analyte (s) from the previous injection. The experiment is performed at
ULOQ level. Blank matrix used during the performance of experiment should be
screened for its selectivity and specificity.

PROCEDURE
Process all the samples of blank matrix, LLOQ and ULOQ as per the optimized method.

Appropriately dilute working/reference standard solution of the analyte(s) to get
concentration equivalent to extracted LLOQ and ULOQ standard nominal concentration.

Inject samples in the sequenée of extracted LLOQ sample, extracted LLOQ sample,
extracted blank matrix sample, extracted ULOQ sample, extracted blank matrix sample,
extracted ULOQ sample, and extracted blank matrix sample.

Page 7 of 31 ~ Restricted Circulation

738




STANDARD OPERATING PROCEDURE (2]

Title: Pre method validation, full | SOP No. : | BE-A-013 -
UNC”WH} COPY | method validation and partial Version No. | 04
o - i method validation of Bioanalytical | Supersedes 1103
CONTROLLED STAMP methods related to Bioavailability | Effective Date | : | 23/02/2007
(BA) and Bioequivalence (BE) Review Period | : |2 Years
studies.
7.1.6.1.4 Carry over check experiment in 96 well and/or its multiple formats (384, 1536) is to be

7.1.6.1.5

7.1.6.2

Note:

b)

performed as given below. (ULOQ Cluster with Blank solution).

s

ULOQ CS1 CS8 | LLOQ | MQC | HQC MBL6 ULOQ

ULOQ BS ULOQ | CS1 CS9 LQC | MQC | HQC | LLOQl | ULOQ BS ULOQ

ULOQ CSs2 CS9 LQC | MQC { HQC | LLOQ2 ULOQ

MB CS3 | LLOQ { LQC | MQC | MBL1 | LLOQ3

VA cs4 | LLOQ | LQC | MQC | MBL2 | LLOQ4

ULOQ CS5 | LLOQ | LQC | HQC | MBL3 | LLOQS ULOQ

ULOQ BS ULOQ | CS6 | LLOQ | LQC | HQC | MBL4 | LLOQ6 | ULOQ BS ULOQ

ULOQ cs7 | LLOQ | MQC | HQC | MBLS ULOQ

MB = Matrix Blank, ZS = Zero standard, MBL = Matrix Blank Lot-1,2.., BS = Blank
solution

ACCEPTANCE CRITERIA

If any peak is present at the retention time of analyte(s), its area response should be <
20.00% of mean response of an extracted lowest plasma calibration standard i.e. LLOQ
standard.

If any peak is present at the retention time of an internal standard, its area response should
be < 5.00% of the area response of an extracted internal standard (i.e. the concentration to
be used in method validation).

The carry over in the blank solution processed in between the ULOQ Cluster (as shown in
the above 96 format example), should not be more than 20% of the average LLOQ area.

Also if any peak is present at the retention time of an internal standard, its area response
should be < 5.00% of the area response of an extracted internal standard (i.e. the
concentration to be used in method validation).

If carry over is observed, autosampler rinsing cycle should be changed accordingly.

The precision and accuracy acceptance criteria remains same as defined in section 7.2.4
& 1725

Pre method validation should be repeated, incase of any problem observed with extraction
procedure, detection, or in chromatography after optimizing the method and the same
should be documented in journal or in the respective documentation format.

Stock solution stability and long term stability samples preparation can be started during
method development or pre method validation experiments as per the requirement. It

v
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7.2

Note:

a)

should meet the documentation criteria with respect to number of aliquots, aliquots
identification, their storage and retrieval at and from various locations and their usage as
per SOP No. BE-A-011 and SOP No. BE-A-012 respectively.

The pre method validation data should be reviewed and approved by the supervisor. The
conclusion of the pre method validation should be written in the journal or in the
respective documentation format followed by preparation of tentative SOTP/Protocol,

- which will be reviewed by supervisor and QA (with the run summary raw data sheet and

Instrument methodology) and approved by head of the department.
FULL METHOD VALIDATION

Bioanalytical method validation includes all the procedures that demonstrate that a
particular method used for quantitative measurement of analyte(s) in a given biological
matrix such as blood, plasma, serum or urine is reliable and reproducible for intended use.

Measurement of each analyte(s) in the biological matrix should be validated. In'addition,
the stability of the analyte(s) in spiked samples should be determined.

During method validation activity, use of freshly prepared stock solutions should be made
or their stability should be established later at the end of the validation.

Full Bioanalytical method validation should be performed for following parameters:
e Selectivity / Specificity
e Sensitivity
e Calibration curve/Linearity
e Accuracy and Precision
e Recovery

e Stock solution stability and stability of analyte(s) in spiked matrix samples (i.e.
Bench top stability, auto sampler stability, dry state stability, freeze and thaw
stability and long term stability)

e Dilution Integrity
e Matrix effect
e Anticoagulant effect (if applicable)

When validation of Analyte is to be performed in presence of one or more analyte(s), add
one or more analyte(s) in all samples of validation experiments without quantifying them.
Use the added analyte(s) concentration of at least the expected Cmax concentration or its
ULOQ level of analyte(s) concentration.
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7.2.1
7.2.1.1

Note:

7.2.1.2

b)

The criteria below are the minimum required to validate an assay procedure for use in a
study: however it may be necessary to modify the validation criteria for a particular study

If the batch/sequence run stops during the performance of method validation, then refer
section 7.5 for performance of re-injection of the batch/sequence.

SELECTIVITY / SPECIFICITY

PROCEDURE

Obtain samples of the relevant biological matrix (e.g., plasma, serum, blood, etc.)
collected under controlled conditions.

For plasma matrix include 08 normal plasma lots (04 different plasma lots with the
anticoagulant to be used during method validation and 04 different plasma lots with the
anticoagulant to be used for study), 01 lipemic plasma and 01 Haemolysed plasma lot.

Process and analyze one sample each of the above mentioned 10 plasma lots at Blank and
of LLOQ level (preferably from the same lots) as per the procedure described in tentative
method SOTP/Protocol.

In case of HPLC only for blank matrix sample keep the acquisition stop time for at least 3
times the retention time of the analyte(s)/internal standard (which ever is farthest), to
detect any long runner. ‘

If anticoagulant used for validation and study sample is same, then use only 04 normal
plasma lots with respective anticoagulant. But use of lipemic and haemolyzed plasma is
to be included in the specificity. Thus in such cases atleast six different lots will be -
checked for selectivity/specificity.

ACCEPTANCE CRITERIA
No interfering peaks from endogenous matrix components, decomposition product etc.,

should be present at the retention time of an analyte(s) and an internal standard in blank
matrix.

If any peak is present at the retention time of analyte(s) in blank matrix, its area response
should be <20.00% of area response of an extracted lowest plasma calibration standard
i.e. LLOQ standard of the same lot.

If any peak is present at the retention time of an internal standard in blank matrix, its area
response should be <5.00% of the area response of an extracted internal standard
concentration of the same lot.

At least 75.00% of the buffered plasma and heparinised plasma should meet the
acceptance criteria.

Both lipemic and Haemolysed plasma should meet the above criteria (a to c) for the
interference at the respective retention time of analyte and internal standard. If the
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72.2.1

b)

experiment fails, repeat the experiment and then change the methodology if required.

If the method is intended to quantify more than one analyte, then above criteria is
applicable to all intended analytes and internal standards.

CALIBRATION CURVE/LINEARITY

A calibration curve (standard curve) is the relationship between the response of the
instrument and known concentrations of the analyte(s).

A calibration curve should be prepared for each analyte(s) in the sample.

A sufficient number of standards should be used in order to properly define the
relationship between concentration and response.

A calibration standard should be prepared in the same biological matrix same as that of
the study samples, by spiking with known concentrations of the analyte(s).

A calibration curve should be comprised of a “blank matrix” (matrix processed without
analyte and internal standard), a “zero standard” (blank matrix processed only with
internal standard) and six or more calibration standards covering the expected range,
including the LLOQ and ULOQ.

PROCEDURE:
LLOQ should cover at least 4-5 half-life of the reported Cmax.

ULOQ should cover the expected Cmax value. When no reference is available, it can be
decided on basis of results of development studies.
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Note:

c)

d)

2

h)

b)

Calibration curve must contain minimum six calibration standards. Selection of
calibration standard expressed as multiple of LLOQ and percent of ULOQ are as follows:

A8 Standél":iv(;alibration CODE A9 Standél"::'v (ialibration :
LLOQ Standard 1 — CS-1 LLOQ
5% ULOQ or 2 XLLOQ Standard 2 — CS-2 2 X LLOQ
10% ULOQ Standard 3 — CS-3 2% to 5% ULOQ
20% ULOQ Standard 4 — CS-4 10% ULOQ
40% ULOQ Standard 5 — CS-5 20% ULOQ
60% ULOQ Standard 6 — CS-6 40% ULOQ
80% ULOQ Standard 7 — CS-7 60% ULOQ
100% ULOQ Standard 8 — CS-8 80% ULOQ
Standard 9 — CS-9 100% ULOQ

Prepare LLOQ and ULOQ calibration standards in duplicate (add suffix “D” in sample
name of duplicate standard), so that if first does not meet acceptance criteria, then only
second standard of the same concentration level should be used in regression analysis. If
both are within acceptance criteria consider the first standard for regression analysis.

Process and analyze blank matrix, zero standard and calibration standards as per the
procedure described in tentative method SOTP/Protocol.

Prepare summary of the curve fitting parameters and of back-calculated concentration at
each standard level from each calibration curve.

Calculate mean, standard deviation and % coefficient of variation of back-calculated
concentration at each calibration level as per formula, described in Attachment-I, to
determine precision at each calibration level.

Calculate % nominal concentration of back-calculated value at each calibration level to
determine accuracy at each calibration level.

The above selection criteria (mentioned in ¢ of above section 7.2.2.1) of calibration curve
range can be changed as per the requirement.

To maximize matrix integrity during preparation of calibration standards and quality
control samples, a maximum of 2 % to 10 % (v/v) spiking solutions shall be added to
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Note :

b)

blank matrices (e.g., 0.2ml of spiking solution in 9.8ml of blank plasma for 2% spiking).
Weighting for the best curve fitting in linear regression is decided as follows

The standard curves (blanks are not included) from pre method validation, (in total three
linearities) will be evaluated to determine if they need to be fitted by weighted regression.
The evaluation for weighted linear regression is performed in the following manner:

Compute the standard deviation of the peak area or height ratios at each standard
concentration from the between-run experiments (three linearity from pre method
validation).

Compute the natural logarithms of the values for the standard deviations and the
concentration.

Fit the data from above using an Excel spreadsheet and un weighted linear regression.

Obtain the power for weights from the un weighted report as defined in the section 2.31
for “power for weights”.

Round the value for the power for weights to determine the weighting as follows:
- <0.250, the value is 0 (use un weighted regression);
- 0.250 to 0.750, the value is 0.5 (use 1/concentration for the regression);
- >0.750, the value is 1 (use 1/concentration” for the regression) ;

Standard curve fitting is determined by applying the simplest model to the calibration
curve standards that adequately describes the concentration-response relationship using
appropriate weighting (e.g. 1/X, 1/X2, etc).

The selection of regression and weighting should primarily be based on the criterias
defined in section 2.31 and 7.2.2.2, but the final selection and acceptance should be done
by the supervisor based on the practical experience and on the available scientific
justification also. For the selected criteria, a complete supporting raw data and or
documentation should be available with the pre method validation raw data and the
conclusion should be mentioned in the journal or in the respective documentation format.

Use the standard curve fittings to calculate the concentration of all quality control
samples required in validation parameters..

Minimum five calibration curves should be included in method validation data.
Bulk spiking of calibration standards can be done.

Documentation of the calibration standard storage, retrieval, restorage, and disposal
should be done as mentioned in the SOP No. BE-A-011.

Page 13 of 31 Restricted Circulation

744




'STANDARD OPERATING PROCEDURE &S

, Title: Pre method validation, full | SOP No. : | BE-A-013
UNCON. TED COPY | method validation and partial Version No. 04
CONTROITED STAMP method validation of Bioanalytical | Supersedes 103

methods related to Bioavailability | Effective Date | : | 23/02/2007

(BA) and Bioequivalence (BE) Review Period | : | 2 Years
studies.

7223

g)

7.2.3
7.2.3.1

7.2.3.2

b)

7.2.4

A)
B)

Note: a)

ACCEPTANCE CRITERIA
A correlation coefficient (1) of the calibration curve must be > 0.9900.

Among the analyzed blank matrix and zero standard, at least one should meet the
specificity criteria as per section 7.2.1.2

The back-calculated concentration of the lowest calibration standard (CS1) must be
within 80.00-120.00% of its theoretical concentration.

The back-calculated concentrations of all other calibration standards must be within 85.00
- 115.00% of their theoretical concentrations.

The curve must contain at least 75% of the calibration standards for evaluation of curve
fitting.
No two adjacent (or consecutive) calibration standards can be rejected.

Both replicates each of LLOQ and ULOQ standard cannot be rejected, either of the two
replicate must meet the acceptance criteria.

SENSITIVITY
PROCEDURE

Process and analyze blank matrix, zero standard, calibration standards and six sets of
matrix sample spiked at LLOQ concentration using blank matrix lot, as per the procedure
described in tentative method SOTP/Protocol.

ACCEPTANCE CRITERIA

The analyte(s) area response at the LLOQ should be at least 5 times the response
compared to blank response.

Analyte(s) calculated concentration should be identifiable and reproducible with a
precision of 20.00% and accuracy of 80.00 - 120.00%

ACCURACY
Accuracy is further subdivided into:
Within-batch or intra-batch accuracy: It measures accuracy during a single analytical run.

Between-batch or inter-batch accuracy: It measures accuracy with time, i.e. with respect
to different analytical batches in same day or on different days.

A single accuracy experiment includes calibration curve, and six samples each of LLOQ,
LQC, MQC and HQC.

The bulk spiking of quality control samples for accuracy and precision experiments can
be done with established stability or the stability can be established after the completion
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7.2.4.1
A)

B)

7.2.4.2

7.2.5

b)

b)

of the experiment.

Documentation of the precision and accuracy sample storage, retrieval, restorage, and
disposal should be done as mentioned in the SOP No. BE-A-011.
PROCEDURE

Within-batch or Intré—batch accuracy

Process and analyze calibration standards and six replicates each of LLOQ, LQC MQC
and HQC samples as per the procedure described in tentative method SOTP/Protocol.

Calculate % nominal concentration of back-calculated value for LLOQ, LQC, MQC and
HQC, analyzed in single analytical batch, as per formula, described in Attachment-I, to
determine within-batch or intra-batch accuracy.

Between-batch or Inter-batch accuracy

Process and analyze calibration standards and six replicates each of LLOQ, LQC, MQC
and HQC samples as per the procedure described in tentative SOTP/Protocol.

A minimum of five different batches on same day or on different days is to be performed.
At least one batch should be processed by one different analyst.

At least one different batch should be analyzed using a different serial number/batch/lot
of the same column used in method validation.

Prepare summary of above accuracy batches.

Calculate % nominal concentration of back-calculated value for LLOQ, LQC, MQC and
HQC samples, analyzed on five different batches on same day or on different days, as per
formula, described in Attachment- I, to determine between-batch or inter-batch accuracy.

ACCEPTANCE CRITERIA

The back calculated concentrations of all QC samples (LQC, MQC, and HQC) must be
within 85.00 - 115.00% of their nominal concentration except at LLOQ sample where it
should not deviate by more than 80.00-120.00% of its nominal concentration.

At least 67.00 % quality control samples must fall within above-mentioned criteria at
each LLOQ, LQC, MQC, and HQC levels.

PRECISION
Precision is further subdivided into:

Within-batch or Intra-batch precision: It measures precision during a single analytical
batch.

Between-batch or Inter-batch precision: It measures precision with time, i.e. with respect
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7.2.5.1
A)

B)

7.2.5.2

7.2.6

b)

to different analytical batch in same day or on different days.

Single precision experiment includes calibration curve, and six replicates of LLOQ, LQC,
MQC and HQC samples.

Documentation of the precision and accuracy sample storage, retrieval, restorage, and
disposal should be done as mentioned in the SOP No. BE-A-011.

PROCEDURE
Within-batch or Intra-batch precision

Process and analyze calibration standards and six replicates each of LLOQ, LQC, MQC
and HQC samples as per the procedure described in tentative method SOTP/Protocol.

Calculate mean, standard deviation and % coefficient of variation for LLOQ, LQC, MQC
and HQC samples, analyzed in single analytical batch, as per formula, described in
Attachment- I, to determine within-batch or intra-batch precision.

Between-batch or Inter-batch precision

Process and analyze calibration standards and six replicates of LLOQ, LQC, MQC and
HQC samples as per the procedure described in tentative SOTP/Protocol.

A minimum of five different batches on same day or on different days is to be performed.
At least one batch should be processed by one different analyst.

At least one different batch should be analyzed using a different serial number/batch/lot
of the same column used in method validation.

Prepare summary of above precision batch.

Calculate mean, standard deviation and % coefficient of variation for LLOQ, LQC, MQC
and HQC samples, analyzed on five different batches on same day or on different days as
per formula, described in Attachment- I, to determine between-batch or inter-batch
precision. :

ACCEPTANCE CRITERIA

The %CV of the back-calculated concentrations of all QC samples (LQC, MQC, and
HQC) must be within 15.00%, except for LLOQ, which should be within 20.00%.

At least 67.00 % quality control samples must fall within above-mentioned criteria at
each LLOQ, LQC, MQC and HQC levels.

RECOVERY

Recovery for analyte and internal standard is performed by comparing the area of
extracted samples at three different concentrations (LQC, MQC, and HQC) with un-
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extracted standards area that represents 100% recovery.
7.2.6.1 PROCEDURE

a) Recovery of an analyte(s) is determined at LQC, MQC HQC levels and recovery of an
internal standard is determined at concentration to be used during method validation and
study sample analysis.

b) Process and analyze six replicates each of LQC, MQC, and HQC samples as per the
procedure described in tentative method SOTP/Protocol. Consider these as extracted
samples for recovery.

¢) To prepare comparison samples for recovery, use extracted solutions of blank matrix, for
the preparation of equivalent unextracted samples, to nullify the matrix effect while
calculating the recovery.

d) For the recovery comparison samples, spike the spiking stock of standard solution of an
analyte(s) and internal standard in the extracted blank matrix solution to achieve
concentration equivalent to extracted samples nominal concentration.

e) Process and analyze unextracted standard solution of an analyte(s) (at LQC, MQC and
HQC level) and internal standard of concentrations equivalent to concentration of
extracted samples.

f) Compare the area for extracted LQC, MQC, HQC samples and internal standard with
areas of unextracted standards and internal standard that represent 100 % recovery (as
mentioned above in ¢ and d).

g) Calculate % recovery of an analyte(s) at LQC, MQC and HQC samples and an internal
standard as per formula described in Attachment- I.

Note: % Recovery for extracted HQC, MQC and LQC samples should not exceed 115.00%, if
it exceeds then reporting should be justified.
7.2.6.2 ACCEPTANCE CRITERIA

a) Recovery of analyte(s) and internal standard should be consistent, precise and
reproducible.

b) Variability within areas at each QC levels for analyte(s) should be within % CV of
15.00%.

¢) Variability of the analyte recoveries across all the three QC level should be within % CV
0f 20.00%.

d) Variability between areas of IS found with each extracted QC levels should be within %
CV 0f20.00%.

e) If any one sample area is found to be inconsistent for either extracted or unextracted, it
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7.2.7

7.2.7.1
7.2.7.1.1

should be rejected, with appropriate justification.

STABILITY

Drug stability in a biological matrix is a function of the storage conditions, the chemical
properties of the drug, the matrix, and the container system.

Stability procedures should evaluate the stability of the analyte(s) for the duration of
sample collection and handling, short-term storage (bench top, room temperature), long-
term storage (frozen at the intended storage temperature), going through the freeze and
thaw cycles and after the analytical process.

All stability determinations should use a set of samples prepared from a freshly prepared
stock solution or stock solutions with proven stability of the analyte(s) and internal
standard in the appropriate analyte(s)-free, interference-free biological matrix. Stock
solutions of the analyte(s) for stability evaluation should be prepared in an appropriate
solvent at known concentrations.

If the defined acceptance criteria are not met for the performed experiment, then the
experiment(s) should be repeated if on investigation any processing error is found or
should be repeated for relevant shorter storage period or storage temperature
Documentation of all type of the stability samples storage, retrieval, restorage, and
disposal should be done as mentioned in the SOP No. BE-A-011. Document filled for the
stability experiment should include either of the autosampler loading time, processing
time which is required to calculate the actual respective stability period.

STOCK SOLUTION STABILITY

PROCEDURE:

Prepare fresh stock solution of an analyte(s) and an internal standard as per the procedure
described in tentative method SOTP/Protocol, and allocate the stock identification
number (ID) as per SOP No.-BE-A- 012.

Store freshly prepared main stock solutions aliquots of analyte(s) and internal standard
solution at 2-8°C in refrigerator or in freezer if required for a relevant period for short-
term and long-term stability.

Store freshly prepared main stock solutions aliquots of analyte(s) and internal standard
solution at room temperature for at least 6 hrs or relevant short-term period.

After relevant stability period prepare fresh stock comparison solution of analyte(s) and
an internal standard as per the procedure described in tentative method SOTP/Protocol.

Retrieve the main stock aliquots from refrigerator and from room temperature and note
down the time of withdrawal in journal or in respective documentation format.

Appropriately dilute stock solution of analyte(s) to get concentration equivalent to ULOQ
nominal concentration for both comparison and stability sample solution.
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Note :

7.2.7.1.2

Note:

7.2.72

72.7.2.1

g)

h)

),
k)

)

Perform six injections of freshly prepared diluted analyte(s) and internal standard -
comparison solution and stability solutions.

Compare the analytical area results of stability solutions with those of freshly prepared
solutions area results. _

After relevant long-term stability period at 2-8°C prepare fresh stock comparison solution
of analyte(s) and an internal standard as per the procedure described in tentative method
SOTP/Protocol.

Repeat above steps (d), (e), (f) and (g) for long-term solution stability

Compare the area results of long term stability solutions with those of freshly prepared
comparison solutions. .

Calculate % mean change for analyte(s) and internal standard as per formula given in
Attachment 1. :

If the diluent used for main stock, intermediate and or spiking stock is same then the
established stability for the main stock should be considered applicable also for the
spiking stock, and no need to establish separate stability.

Stock solution stability need to be established for each and every analyte and internal
standard.

If mixed stock is to be used for the intended experiment then stock solution stability
needs to be established for the mixed stock also even though if the individual stock:
solutions are established stable.

ACCEPTANCE CRITERIA

% Mean change between freshly prepared stock solution (comparison samples) area
results and stability samples area results must be within + 10.00% for analyte(s).

If %CV of area of Analyte (s) and Internal Standard (s) for both stability and comparison
sample is greater than 5.0% than out of six only one inappropriate sample should be
rejected.

If above acceptance criteria are not met, then experiment should be repeated if on
investigation any processing error is found or should be repeated for relevant shorter
storage period or storage temperature.

BENCH TOP STABILITY

Bench top stability of analyte(s) in matrix is determined at LQC and HQC levels.

PROCEDURE

Spike six aliquots each of LQC and HQC samples or withdraw from the deepfreezer the
spiked and stored samples for bench top stability. Keep these samples at room
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b)
c)
d)
e)
D
g)
Note : a)
72722
a)
b)
c)
Note:
7.2.7.3
7.2.7.3.1
a)

temperature for minimum 4 hours. (Based on the expected duration that samples will be
maintained at room temperature in the intended study).

In case of spiking and keeping the bench top stability samples at room temperature, the
bench top stability period should be considered between the time of keeping at room
temperature and the time of start of processing those samples.

In case of retrieval of bulk spiked samples for bench top stability, the bench top stability
period should be considered between the time of withdrawal of samples from deep-
freezer and the beginning of sample processing.

Process and analyze calibration standards and six replicates each of LQC and HQC
comparison samples prepared by spiking with freshly prepared stock solutions or stock
solutions with proven stability as per the procedure described in tentative method
SOTP/Protocol. Record the processing time of samples in journal or in the respective
documentation format. :

Process and analyze the stability samples after relevant period.

Compare the mean back-calculated concentration of stability samples with those of
freshly prepared comparison samples

Calculate % mean change as per formula described in Attachment 1.

The valid stability period for the stock used in spiking can be established
ACCEPTANCE CRITERIA

The back-calculated concentrations of all LQC and HQC samples must be within 85.00-
115.00% of their theoretical concentration.

At least 67.00 % QC samples must fall within above-mentioned criteria at each LQC and
HQC levels.

% Mean change must be within & 15.00%.

If above acceptance criteria are not met, then experiment should be repeated if on
investigation any processing error is found or should be repeated for relevant shorter
storage period or storage temperature.

PROCESS STABILITY/AUTO SAMPLER STABILITY
Process stability of analyte(s) is determined at LQC and HQC levels.

PROCEDURE

Process and analyze calibration standards and six replicatés each of LQC and HQC
comparison samples prepared by spiking with freshly prepared stock solutions as per the
procedure described in tentative method SOTP/Protocol or use the stored samples.
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7.2.7.3.2

Note:

7.2.7.4

b)

g)

h)

Keep the above QC samples in the autosampler for relevant period to measure the
stability of the processed samples in the autosampler. Note down in journal or in the
respective documentation format, the sample storing time in autosampler.

Analyze the process stability samples after relevant period. Along with calibration
standards and six replicates each of LQC and HQC comparison samples prepared by
spiking with freshly prepared stock solutions or stock solutions with proven stability as
per the procedure described in tentative method SOTP/Protocol.

Note down the time of last injection of the process stability sample in journal or in the
respective documentation format.

The process stability period should be considered between the time of storing of samples
in autosampler or refrigerator and the time of analysis of last process stability sample.

If the injection volume is not sufficient enough for re-injection (for extended period
stability) then repeat the step-a to e and keep them in autosampler for the process stability
period.

Compare the mean back-calculated concentration of stability samples with those of
freshly prepared comparison samples.
Calculate % mean change as per formula described in Attachment - I

ACCEPTANCE CRITERIA

The back-calculated concentrations of all LQC and HQC samples must be within 85.00-
115.00% of their nominal concentration.

At least 67.00% of quality control samples must fall within above-mentioned criteria at
each LQC and HQC levels

% Mean change must be within + 15.00%.

If above acceptance criteria are not met, then experiment should be repeated if on
investigation any processing error is found or should be repeated for relevant shorter
storage period or at relevant storage temperature.

DRY STATE STABILITY
Dry state stability of analyte(s) is determined at LQC and HQC levels.

Dry state stability experiment is applicable for only those methods in which the sample
treatment procedure requires the reconstitution of dried matrix with reconstitution
solution prior to injection. '
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7.2.74.1

7.2.74.2

Note:

7.2.7.5

7.2.7.5.1

b)

PROCEDURE

Prepare and process six replicates each at LQC and HQC samples for dry state stability
prepared by spiking with freshly prepared stock solutions or stock solutions with proven
stability as per the procedure described in tentative method SOTP/Protocol.

Store the dried residue of stability samples for minimum 4 hrs in refrigerator/deepfreezer.

Prepare process and analyze calibration standards and six replicates each at LQC and
HQC comparison samples.

Withdraw the dry state stability sample and immediately reconstitute the dried residue of
stability samples after relevant period and analyze along with freshly prepared
comparison samples.

The dry state stability period should be considered between the time of storing of samples
in refrigerator/deepfreezer and the time of withdrawal from the refrigerator/deepfreezer.

Compare the mean back-calculated concentrations of stability samples with those of
freshly prepared comparison samples

Calculate % mean change as per formula described in Attachment 1.
ACCEPTANCE CRITERIA

The back calculated concentrations of all LQC and HQC must be within 85.00 - 115.00%
of their nominal concentration.

At least 67.00% of QC saniples must fall within above-mentioned criteria at each LQC
and HQC levels.

% Mean change must be within & 15.00%

If above acceptance criteria are not met, then experiment should be repeated if on
investigation any processing error is found or should be repeated for another relevant
storage period or storage temperature.

FREEZE AND THAW STABILITY

Freeze and thaw stability of analyte(s) is determined after three freeze and thaw cycles at
LQC and HQC levels.

PROCEDURE:

Spike three sets (set-1, set-2 and set-3) each having six replicates each of LQC and HQC
sample of freeze and thaw stability by spiking with freshly prepared stock solutions or
stock solutions with proven stability. _

Store all the samples at —20°C and/or —70°C for at least 24 hrs and after this period thaw
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all the three sets of samples unassisted at room temperature. ,

¢) When completely thawed, set-1, set-2 and set-3 are refrozen for at least 12 hours under
the same conditions.

d) Keep set-1 in frozen condition to use for second freeze and thaw cycle when analytical
results of third freeze and thaw cycle are not within the acceptance criteria.

e) The second freeze - thaw cycle is repeated for set-2 and set-3.

f)  Thaw the frozen set-2 and set-3 for the third freeze and thaw cycle. Refreeze the set-3.

g) Prepare, process and analyze calibration standards and six replicates each LQC and HQC
comparison samples by spiking with freshly prepared stock solutions or stock solution
with proven stability as per the procedure described in tentative method SOTP/Protocol.

h) Process and analyze set-2 stability samplés after third freeze and thaw cycle along' with
freshly prepared low and high quality control comparison samples.

i)  Repeat fourth freeze and thaw cycle for set-3 if required

j)  Compare the mean back-calculated concentrations of stability samples with those of
freshly prepared comparison samples

k) Calculate % mean change as per formula described in Attachment —1.

Note : The withdrawal of set-2 and set-3 in (e, f) for subsequent freeze and thaw cycles will be
based on project requirement and supervisors decision.

72752 ACCEPTANCE CRITERIA _

a) The back-calculated concentrations of all LQC and HQC samples must be within 85.00 -
115.00% of their nominal concentration.

b) At least 67.00% of QC samples must fall within above-mentioned criteria at each LQC
and HQC levels.

¢) % Mean change must be within &+ 15.00%.

Note: If above acceptance criteria are not met, then experiment should be repeated if on
investigation any processing error is found or should be repeated for another relevant
storage period or storage temperature.

7.2.7.6 STABILITY AT -20°C (+ 5°C) and AT-70°C (+ 10°C)

Stability at —20°C and -70°C is determined by freezing six aliquots each of the LQC,
MQC and HQC samples under the same conditions as that of the study samples.

The storage time in a long-term stability evaluation should exceed the time between the
date of first study sample collection and the date of last sample analysis.
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7.2.7.6.1 PROCEDURE:
a) Spike five sets each having six replicates each of LQC, MQC and HQC samples with
freshly prepared stock solutions or stock solutions with proven stability.
b) Store 2 sets at —20°C and 3 sets at -70°C for relevant period to measure the long-term
stability of analyte(s) in biological matrix.
c) Prepare, process and analyze calibration standards and six replicates each of LQC, MQC
and HQC as per the procedure described in tentative method SOTP/Protocol.
d) After relevant storage period process and analyze stability samples with comparison
samples. '
e) The long-term state stability period should be considered between the time of storing of
samples in deepfreezer and the time of withdrawal from the deepfreezer.
f) Long term stability should be performed for at least 7 days.
g) Compare the mean back-calculated concentrations of long-term stability samples with
those of comparison samples.
h) Determine % mean change in stability samples as per formula described in Attachment-I.
7.2.7.6.2 ACCEPTANCE CRITERIA
a) The back-calculated concentrations of all LQC, MQC and HQC samples must be within
85.00 - 115.00% of their nominal concentration.
b) At least 67.00% of quality control samples must fall within above-mentioned criteria at
- each LQC, MQC and HQC levels.
¢) % mean change must be within + 15.00%.
Note: If above acceptance criteria are not met, then experiment should be repeated if on
investigation any processing error is found or should be repeated for another relevant
. storage period.
7.2.8 DILUTION INTEGRITY
7.2.8.1 PROCEDURE
a) Prepare the stock solutions of analyte(s) and internal standard-as per the procedure
described in tentative method SOTP/Protocol. ‘
b) Spike analyte(s) spiking stock solution in blank plasma to get concentration equivalent to
2 times of ULOQ.
¢) Dilute above spiked samples (2xULOQ) with blank plasma to get 1/2 and 1/4

concentrations of the spiked sample or as per requirement.

Page 24 of 31 Restricted Circulation

755




" STANDARD OPERATING PROCEDURE &

Title: Pre method validation, full | SOP No. : | BE-A-013
R method validation and partial Version No. : 104
CONTROLLED STAMP method validation of Bioanalytical | Supersedes 1103
' methods related to Bioavailability | Effective Date | : | 23/02/2007
(BA) and Bioequivalence (BE) Review Period | : |2 Years
studies.

7.2.8.2

Note :

7.2.9

7.2.9.1

7.2.9.2

d)

Process and analyze calibration standards and six aliquots each of diluted samples (1/2
and 1/4 dilutions) as per the procedure as described in tentative method SOTP/Protocol.

Calculate %CV for the back calculated concentration as described in Attachment-1.
Calculate % accuracy for the back calculated concentration as described in Attachment-I.
ACCEPTANCE CRITERIA

Back calculated concentration accuracy should be within 85.00 to 115.00% of theoretical
concentration.

Precision (% CV) for the back calculated concentration should be within 15.00%.

At least 67.00% of total dilution samples at each dilution level should fall within above-
mentioned criteria.

If above acceptance criteria are not met, then experiment should be repeated

MATRIX EFFECT

Matrix effect should be measured in six different lots of same matrix, out of which 04
should be normal buffered / heparinized / EDTA plasma, and out of other two, 01 lipemic
plasma and 01 haemolyzed plasma with heparin anticoagulant to ensure that precision,
selectivity, and sensitivity is not affected in/by different lots of matrix.

PROCEDURE:

Process and analyze the matrix calibration standards and three replicates from all lots
described above each at LQC and HQC levels as per the procedure described in tentative
method SOTP/Protocol.

Determine accuracy as per formula described in Attachment -1.

ACCEPTANCE CRITERIA

The back calculated concentrations of LQC and HQC must be within 85.00 - 115.00% of
their theoretical concentration.

At least 67.00 % of LQC and HQC samples must fall within above-mentioned criteria for
each lot of matrix.

At least 75.00% of the buffered plasma / heparinized/EDTA plasma should meet the
acceptance criteria.

Both Lipemic and Haemolysed plasma should meet the above criteria (a & b), if the
experiment fails repeat the experiment once or change the methodology.
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7.2.10 ANTICOAGULANT EFFECT
Anticoagulant effect is performed to check the effect of different anticoagulant on
analytical results.
7.2.10.1 PROCEDURE
a) Process and analyze calibration standards (prepared using buffered plasma/heparinised
plasma / EDTA plasma) and six replicates each of LLOQ, LQC, MQC and HQC samples
(QC samples should be prepared with different anticoagulant other than that used for
preparing calibration standard and that is to be used in study) prepared as per tentative
method SOTP/Protocol. :
b) Calculate % CV for LLOQ, LQC, MQC and HQC samples, as per formula, described in
Attachment-1.
Note: If anticoagulant used for validation and study samples is same, then anticoagulant effect
should not be performed during Method Validation.
7.2.10.2 ACCEPTANCE CRITERIA : _
a) The back calculated concentrations of all LQC, MQC and HQC must be within 85.00 -
115.00% of their nominal concentration except at LLOQ sample where it should not
deviate by more than 80.00-120.00% of its nominal concentration.
b) The %CV of the back calculated concentrations of all QC samples (LQC, MQC, and
HQC) must be within 15.00%, except for LLOQ, which should be within 20.00%.
c) At least 67.00% QC samples must fall within above-mentioned criteria at each LLOQ,

LQC, MQC and HQC levels.
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7.3

Note:

7.4

2)

3)

SAMPLE SEQUENCE FOR METHOD VALIDATION IN MULTIPLEXING MODE

HPLC 1 HPLC 2 MS/MS
. . Blank solution (from HPLC 1)
| tion. .
Blank solution Blank solution Blank solution ( from HPLC 2)
System Suitability ( from HPLC 1)
System Suitability. S Sirs]:c)e;n
witability. | System Suitability ( from HPLC 2)
i . Blank matrix ( from HPLC 1)
Blank matrix. Blank matrix.

Blank matrix ( from HPLC 2)
Zero standard (ZS)( from HPLC 1)

Zero standard Zero standard

(Z8). (Z8). Zero standard (ZS) ( from HPLC 2)
Calibration standards (CS)
Calibration Calibration | (from HPLCI)
standards (CS) standards (CS) | Calibration standards (CS)
| (from HPLC 2)
Validation samples Validation Valeatfon samples ( from HPLC 1)
samples Validation samples ( from HPLC 2)

Submission of sequence or batch for the first time should have blank solution followed by
system suitability and followed by validation samples.

Total number of samples in a sequence should be same in HPLC 1 and HPLC 2. If not,
add blank solution sample.

For single LC-MS/MS, the batch organization is to be considered as that in either of the .
HPLC-1 / HPLC-2 with respect to planned validation parameters.
PARTIAL VALIDATION

Partial validations are modifications of already validated Bioanalytical methods. A
validation performed to substantiate the modification of a validated method. The
minimum requirement is one intra run accuracy and precision determination including a
calibration curve, six replicate at each LLOQ, LQC, MQC and HQC level. The
acceptance criteria are that of a validation run.

Page 27 of 31 Restricted Circulation

758




1

' STANDARD OPERATING PROCEDURE (2]

CONTR:

Title: Pre method validation, full | SOP No. : | BE-A-013
UNCON ULED COPY| method validation and partial Version No. 04
TED STAMP method validation of Bioanalytical | Supersedes 103

methods related to Bioavailability | Effective Date | : | 23/02/2007

(BA) and Bioequivalence (BE) Review Period | : | 2 Years
studies. '

74.1

b)

g)
h)

¥

When changes are to be made to a previously validated method then these modifications
should be partially validated to ensure suitable performance of the analytical method.
Analyst should exercise scientific judgment giving due weightage to the factors affecting
the already established full method validation, as to how much additional validation is
needed.

The judged parameters should be discussed and reviewed by the supervisor for its
application.

All these details should be documented in journal or in the respective documentation
format.

Partial validation parameters to be performed can range from as little as one intra-assay
accuracy and precision determination to a nearly full validation.

PROCEDURE

Partial validation for Bioanalytical methods should be carried out in following conditions
not limited to,

Bioanalytical methods transfer between laboratories and analysts- all validation
parameters other than stabilities (Stabilities need to be added if matrix is changed).
Change in analytical methodology. (e.g. change in detection systems within same
laboratory).

(e.g. HPLC to LC-MS/MS) — Specificity, sensitivity, and three linearities and three
precision and accuracy batches.

Change in Chromatographic conditions such as Mobile phase, Column, Wavelength etc. —
Specificity, three Linearity and three precision and accuracy batch.

Change in flow rate — Specificity and one linearity and one precision and accuracy batch.

Change in sample processing procedures e.g. buffering of plasma, extraction solvent,
extraction technique, reconstitution or elution solution — Specificity, recovery, three
linearity and three precision and accuracy, but process stability will be required if there is
change in reconstitution solution or elution solution.

Change in relevant concentration range — If LLOQ is still reduced then perform
specificity, sensitivity, two linearity and two precision-accuracy batches. When LLOQ
and ULOQ are increased then perform specificity, sensitivity, carry over check, two
linearity and two precision and accuracy batches.

Change in instrument make — Specificity, Sensitivity, two linearity, two precision and
accuracy batch and carry over check.

Change in software platforms — One linearity and one precision and accuracy batch.

Change from single LC-MS to Multiplexing LC-MS system or vice versa — two precision
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7.5
7.5.1
7.5.1.1

7.5.1.2

- Note :

7.6
7.6.1

)

k)

and accuracy batch, carry over'check.

Change in anticoagulant in harvesting biological fluid — specificity, one linearity and one
precision and accuracy batch, also stability (bench top, freeze thaw and long term) to be
performed.

Selectivity demonstration of an analyte in the presence of concomitant medications —
specificity, sensitivity, one linearity and one precision and accuracy batch and matrix
effect.

Change in matrix within species (Human plasma to human urine) — Full validation
Change in species within matrix (e.g. rat plasma to mice plasma) — Full validation

Rare matrices — Specificity, linearity, two precision and accuracy batches with all stability
experiments.

If for any other reason a partial method validation need to be performed, and then the
parameters to be performed should be scientifically judged by the supervisor and should
be discussed with head of the department for the scientific basis of selection criteria. -

REINJECTION OF VALIDATION BATCH / SAMPLES

PROCEDURE

The batch / samples can be reinjected in cases not limited to:

System stopped in between

Un acceptable Chromatography (Problem related to column, etc)

Pumping problem

Autosampler problem (Needle blockage)

Mass spectrometry problem

Any other events which is scientifically judged by the supervisor for reinjection.

The procedure of reinjection should be scientifically decided by the analyst(s) and or
supervisor

The found reason should be documented in journal or in respective documentation
format.

The file name of the reinjected sample should have suffix R1 after the file name.
Necessity of any additional experiment should be judged by the supervisor.
Reporting of Data Generated During the Method Validation Experiment.

The validation data generated during the method validation experiment shall be described
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7.6.2
7.6.3

7.6.4

7.6.5

7.6.6

7.6.7

7.6.8

as per the format of Attachment- II. This method validation feporting format is subjected
to modification as per the method, regulatory or GLP requirement.

Any deviation in Validation experiments should be reported as per SOP No. BE-008.

Any additional information or the documentation of the activity that are to be used to
document during validation experiments shall be attached as templates in the form of
Note to File as per attachment II1.

Reporting of failing parameters of Validation experiments will be done in project journal
or in the respective documentation format while electronic copy of all the raw data of the
failing experiment will be stored in the computer system or in its accessories. (Backup
devices/server).

A unique Method Validation report number should be given to full method validation
report of that project. The same method validation report number should be kept for all its
supplement reports which are generated on the performance of additional parameters,
long term stability or performance of partial validation for that project. The method
validation report number is given as :

BA/MV/XXX/YY
Version No:
Where,
BA :Bioanalytical
MV : Method Validation
XXX :Report no. (given in increment starting from 001,002, ----- )

YY :Last two digit of the year in which report was prepared.

Draft report shall be prepared with appropriate QC check and given for QA review.
Only after incorporating QA comments, version 01 is prepared. The first analytical
report will become the main Analytical Report.

Version No. should be 01 if the report was prepared first time. Subsequent version
number 02 will be given to the validation report or to the supplement report if a change is
to be done or found in the report (report already QA approved). Thus the new subsequent
version number is applicable only for approved result. The main report number of
Validation and Supplements should remain the same throughout its lifecycle of the
project. Reason for change in Validation Report and Supplement Reports Version No.
should be reported in brief as per format given in Attachment II.

Supplement report preparation should be done as per Attachment-II and its version No.
which includes all the necessary and applicable sections with respect to the
experiments/validation parameters performed. Before mentioning the title of supplement
on the first page, it should mention the Supplement No. Ex: SUPPLEMENT-II (Version
No.:01)
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P
I’ s

8.3

8.4

8.5

8.6

8.7
9.0

Addition or removal of sections in report can be done based on regulatory requirement.
REFERENCE

SOP for “Issuing, identification and control of all documents of Bioavailability (BA) and
Bioequivalence (BE) studies generated in Bioanalytical laboratory” - BE-A-003

SOP for “Procurement, storage, usage, retest and disposal of working standards,
pharmacopoeial and non pharmacopoeial reference standards”-BE-A-007.

SOP for “Procedure for the separation of plasma and serum from blood, its procurement,
identification and storage of blank and stability samples of Bioavailability (BA) and
Bioequivalence (BE) studies in deepfreezer”-BE-A-009

SOP for “Sequence of Bioanalytical Courses and related docuﬁlentation”-BE—A-Ol 1

SOP for “Preparation, Identification and verification for spiking stock solutions of
Calibration Standards and Quality Control Samples for Bioavailability (BA) and
Bioequivalence (BE) studies”-BE-A-012.

SOP for “Assessing the quality of chromatogram by proper peaks integration, generation
and verification of chromatograms, and their acceptance criteria”-BE-A-016

SOP for “Handling of deviations”- BE-008

ATTACHMENTS
Attachment No. Form No. Title No. of Pages
Attachment I NA Fo1:mu1-a to be used in 1
validation.
Attachment IT NA Validation Report Format 36
Attachment III NA Note to file Format 1
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o
TITLE: FORMULA TO BE USED IN VALIDATION

Form No.: | NA Reference BE-A-013 SOP Version 04
SOP No. No.

Mean (X):_Sum of all values
Number of values

Standard Deviation (S.D (£)): n Yx*- %%

n (n-1)

(S.D is calculated using Excel spread sheet)

Precision: Coefficient of variation (CV %): Standard deviation X 100
' Mean

% Accuracy: % Nominal concentration: Concentration found X 100
Theoretical concentration

Concentration ES : Mean peak response (ES) X Concentration (US)
Mean peak response (US)

Percent of recovery: ES X CF X 100
: UsS

ES: Mean Extracted standard sample area
US: Mean Unextracted sample area

CF: Concentration factor = Initial processed sample volume

Final processed sample volume
Note : If CF is not applicable then “1” should be used.

() % Mean Change:

Mean calculated concentration of stability samples -1 x 100
Mean calculated concentration of comparison samples

% Bias: | Calculated concentration of stability samples - 1] X 100
Calculated concentration of comparison samples

. % Mean change of stock solutions:

Mean area response of stability samples -1 | X 100
Mean area response comparison samples
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ATTACHMENT -11
UNCONIEBHED COPY | ()

TITLE: VALIDATION REPORT .

Form No. | NA Reference BE-A-013 SOP Version | 04
SOP No. No.

Note:

a) For Attachment I, Format of Header should be as below

O (D

TORRENT RESEARCH CENTRE
Village: Bhat, Dist Gandhinagar,

India
Version No. :( As per SOP).

Validation Report No. (As per SOP)

b) For Attachment II, Format of Footer should be in the center of the page, as below
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TITLE: VALIDATION REPORT

Form No. | NA Reference BE-A-013 SOP Version |04
SOP No. No.

TITLE
(as per Method SOTP/Protocol)

BIOANALYTICAL METHOD VALIDATION REPORT
(REPORT DATE)

BIOANALYTICAL LABORATORY
TORRENT RESEARCH CENTRE,
TORRENT PHARMACEUTICALS LTD.
VILLAGE: BHAT
DIST: GANDHINAGAR
INDIA
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TITLE: VALIDATION REPORT

Form No. | NA Reference BE;A—013 SOP Version | 04
SOP No. No.

Note this page is applicable only for the Supplement reports

SUPPLEMENT -1
(Version No.:01)

TITLE
(as per Method SOTP/Protocol)

BIOANALYTICAL METHOD VALIDATION REPORT
(REPORT DATE)

BIOANALYTICAL LABORATORY
TORRENT RESEARCH CENTRE,
' TORRENT PHARMACEUTICALS LTD.
VILLAGE: BHAT
DIST: GANDHINAGAR
INDIA
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TITLE: VALIDATION REPORT

Form No. | NA Reference BE-A-013 SOP Version |04
SOP No. No.

INDEX

Title Page No.

A) List of Abbreviation
B) List of Figures

0] List of Tables

1.0  Investigators

2.0  Objective

3.0  Summary

3.1  Bioanalytical method for estimation of Analyte in --- matrix.
3.2  Reference/Working standards

3.3 Preparation of the calibration standards and quality control samples
3.4  Labeling and storage

3.5  Calculation of the sample concentration

3.6  SOP deviation

4,0  Validation and characteristics of the method

4.1  Chromatography

42  Specificity

4.3  Sensitivity

4.4  Linearity

4.5  Accuracy

4.6  Precision

4.7  Recovery

4.8 Anticoagulant‘ effect
4.9  Dilution integrity
4.10 Matrix effect

4.11 Stability
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TITLE: VALIDATION REPORT

Form No. | NA

Reference BE-A-013 SOP Version | 04
SOP No. No.

5.0 Conclusion

6.0  History of change in Version of Validation Report

7.0  Figures
8.0  Tables

A)

Abbreviation |

ADL
Comp. sample
conc.
CS

(Y
FDC
HPLC
HQC
hrs.
IS/ISTD
i.d
LC-MS
LC-MS/MS
LLOQ
LQC
mm

ml

mM
MS
MQC
min.

ng

No.

QC

r
RT

SD

Sec.

SOP
SOTP/Protocol
STD

SYS SUIT

List of Abbreviation
Description

Analytical Development Laboratory
Comparison Sample

Concentration

Calibration Standard

Coefficient of Variance

Fixed Dose Combination

High Performance Liquid Chromatography
High Quality Control

Hours

Internal Standard

Internal Diameter '

Liquid Chromatography-Mass Spectrometry
Liquid Chromatography-Mass Spectrometry- Mass Spectrometry
Lower Limit of Quantification

Low Quality Control

Millimeter

Milliliter

Milli molar

Mass Spectrometric

Medium Quality Control

Minute

Nanogram

Number

Quality Control

Correlation Coefficient

Retention Time

Standard Deviation

Second

Standard Operating Procedure

Standard Operating Test Procedure/Protocol
Standard

System Suitability
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TITLE: VALIDATION REPORT

Form No. | NA Reference BE-A-013 SOP Version | 04
SOP No. No.
temp./TEMP. Temperature
ULOQ Upper Limit of Quantification
VIV Volume/Volume
v Volts
WS Working Standard
ZSTD Zero Standard
p Micron
pl Microlitre
% Percentage
arb Arbitory unit
B) List of Figures
Figure No. Title Page No
Figure 7.1 Representative chromatogram of aqueous system suitability
Figure 7.2 Representative chromatogram of blank matrix
Figure 7.3 Representative chromatogram of zero standard
Figure 7.4 Representative chromatogram of LLOQ
Figure 7.5 Representative chromatogram of ULOQ
Figure 7.6 Representative chromatogram of LQC
Figure 7.7  Representative chromatogram of MQC
Figure 7.8 Representative chromatogram of HQC
Figure 7.9 Representative calibration curve
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TITLE: VALIDATION REPORT

Form No. | NA Reference BE-A-013 SOP Version | 04
SOP No. No.
(8)} -List of Tables
Table No. Title Page. No
8.1 Specificity and Selectivity of Blank matrix for Analyte and Internal standard
8.2 Sensitivity
8.3 Summary of calibration curve parameters of Analyte
8.4 Back calculated concentration of calibration standards from respective

Calibration curve of Analyte.

8.5.1 Within-batch or intra-batch accuracy and precision of Analyte.
8.5.2 Between-batch or inter- batch accuracy and precision of Analyte
8.6.1 Recovery of Analyte

8.6.2 Variability across QC level of Analyte

8.6.3 Recovery of Internal Standard

8.7 Anticoagulant effect for Analyte

8.8 Dilution integrity of Analyte

8.9 Matrix effect for Analyte

8.10.1 Stock solution stability of Analyte (---- Hrs at room temp.)

8.10.2 Stock solution stability of Internal Standard (---- Hrs at room temp.)
8.10.3 Stock solution stability of Analyte (--- Days at ----°C)

8.10.4 Stock solution stability of Internal Standard (--- Days at ----°C)
8.10.5 Bench top stability of Analyte (---Hrs at room temp.)

8.10.6 Freeze and thaw stability of Analyte (after --- cycle at ----- °C)
8.10.7 Process stability of Analyte (after ---- Hrs.in autosampler at---°C)
8.10.8 Long term stability of Analyte (After ---days at ---°C)

8.11 Summary of the experimental parameters and results of the validation of |

------- method for the quantification of Analyte in ---- matrix.

Page 7 of 36 Restricted Circulation

770




UNCONTEGRLED COPY ATTACHMENT I

o
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PN

1.0 INVESTIGATORS
FOLIO OF SIGNATURES

The analysis of validation samples and process derived data of ----- were performed by

Name : Name

Designation : Designation
Qualification : Qualification :
Function : Analyst Function : Analyst
Date : Date

Signature : Signature

I, the undersigned, declare that, to best of my knowledge, I had reviewed this analytical report
for the compliance with the Torrent Research Centre implemented SOPs and that raw data
presented in this report are accurate and authentic.

Name

‘Designation

Qualification :

Function : Supervisor
Date

Signature

I, the under signe.d, declare that, to the best of my knowledge, I had reviewed this analytical
report for compliance with Torrent Research Centre implemented SOPs and that I had
scientifically evaluated the statements and conclusions of this report.

Name :

Designation : Head of Department
Qualification :

Function

Date

Signature
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2.0 OBJECTIVE
The objective of this work was to validate specific ----- method for the determination of

3.0

31

3.1.1

3.1.2

3.1.3

3.14

3.1.5

Analyte in blank matrix for bioavaibility /bioequivalence study of Analyte.
SUMMARY

------ method for the determination of Analyte in -----matrix was carried out according to
SOTP/Protocol No.------ .

Analyte were extracted from ------- matrix using ----- extraction technique. The final
eluent was injected into a liquid chromatograph equipped with ---- detector.
Quantification was performed by peak area ratio method. A weighting factor --- was used
to determine the concentration of the drug.

BIOANALYTICAL METHOD FOR ESTIMATION OF ANALYTE IN ------
MATRIX.

Reported literature

Bioanalytical technique
-------- Technique was followed.

The summary of the chromatographic conditions are mentioned in section --- of
SOTP/Protocol No. which has been enclosed as a part of Annexure No.

Detector Parameters

The summary of the detector parameters are mentioned in section --- of SOTP/Protocol

.No. which has been enclosed as a part of Annexure No. ----.

Internal Standard
------ was used as Internal standard for Analyte.
Biological Source

Buffered blank plasma was procured from blood bank for the preparation of plasma
calibration standards and quality control samples. For specificity check experiment
haemolysed, lipemic and heparinised plasma were procured from Pharmacokinetic Unit
or other concerned Department of Torrent Research Centre. For anticoagulant
experiment, heparinised plasma was used for preparation of quality control samples that
was procured from Pharmacokinetic Unit or other concerned Department of Torrent
Research Centre.

Page 9 of 36 Restricted Circulation

772




ATTACHMENT -1I

UNCOPFRYEEED COPY e

,/\\‘\

TITLE: VALIDATION REPORT
Form No. | NA Reference BE-A-013 SOP Version |04
SOP No. No.
3.1.6 Anticoagulant

Anticoagulants include heparin and buffers. Buffers include mixture of Citrate, Phosphate
and Dextrose (CPD).

3.1.7 Type of extraction

3.1.8

3.1.9

3.2
3.2.1

33

34
34.1

34.2

---- Extraction technique was followed and its procedure was mentioned in section -- of
SOTP/Protocol No.----- which has been enclosed as a part of Annexure No.----- '
Linearity Group

The calibration curves were linear from ---- to ---- for Analyte.

Quantification Parameter

The quantification parameters were performed as per ---- software, version ----.

REFERENCE/WORKING STANDARDS

Reference/working Standard
Name :

Batch No. :

Exp. date/Retest date/Validity date:
Name and address

of manufacture

PREPARATION OF THE CALIBRATION STANDARDS AND QUALITY
CONTROL SAMPLES.

Calibration standards and quality control samples were prepared as per SOTP/Protocol
No.----

LABELLING AND STORAGE
Aqueous stock solutions

The stock solutions were labeled to indicate the analyte name, standard identification
(Calibration standard or quality control sample) and date of preparation. These solutions
were stored at 2-8°C.

---- samples

Blank ----- was labeled to indicate the lot No. and stored at -70°C / -20°C
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3.5

3.6

4.0
4.1

4.2

4.3

4.4

The bulk spiked/freshly prepared samples were labeled to indicate the analyte name,
standard identification (calibration standard or quality control sample) and date of
spiking. These samples were stored at -70°C / -20°C deepfreezer.

CALCULATION OF THE SAMPLE CONCENTRATION

The concentration of the analyte was calculated from the following equation using linear
regression analysis of spiked plasma calibration standard with the reciprocate of the drug
concentration as a weighting factor

e.g.1/concentration, i.e. 1/x: y=mx +c¢

Where  —» y = peak area ratio of analyte to internal standard
m = slope of the calibration curve
X = concentration of analyte
¢ = y-axis intercept of the calibration curve

SOP DEVIATION
VALIDATION AND CHARACTERISTICS OF THE METHOD
Chromatography -

Representative chromatograms of aqueous system suitability, blank plasma, zero
standards, LLOQ, ULOQ, LQC, MQC, HQC samples and calibration curve for analyte

were represented in Figure No. ---, ---, ---, ---, ----, and --- respectively.
Specificity
Four different lots of =------- , four different lots of -=--=--- , one lot of ---- and one lot of ---

-- were chromatographed and no area response was observed or area response less than
20% and 5% was observed at the RT of analyte as well as Internal standard (IS)
respectively (Table No. ---).

Sensitivity

The LLOQ was --- for analyte.

The % CV of analyte (Table No.---) at LLOQ was found to be ----

The % nominal concentration for LLOQ samples of analyte were ranged from -- to —
(Table No. ---)

Linearity
The Linearity of the method was determined by a weighted ----- regression analysis of
standard plots associated with a ----- standard calibration curve. Best-fit calibration

curves of peak area ratio versus concentration were drawn. The calibration curves were
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4.5
4.5.1

4.5.2

4.6
4.6.1

4.6.2

4.7

linear from --- to --- with correlation coefficient of r > --- for analyte (Table No. --- and
Table No. ---)

Accuracy
Within-batch or intra-batch Accuracy

The % nominal concentration for LLOQ, LQC, MQC and HQC samples of analyte were
ranged from --- to ---, --- to --- , --- to --- and --- to --- respectively. (Table No. ---).

Between -batch or inter-batch Accuracy

The % nominal concentration for LLOQ, LQC, MQC and HQC samples of analyte were
ranged from --- to ---, --- to ---, --- to --- and --- to --- respectively. (Table No. ---).
Precision

Within-batch or intra-batch Precisibn

The % CV for LLOQ, LQC, MQC and HQC samples of analyte were ---, ---, --- and ---
respectively. (Table No. ---).

Between -batch or inter-batch Precision

The % CV for LLOQ, LQC, MQC and HQC sampleé of analyte were ---, ---, --- and ---
respectively (Table No. ---).

Recovery

The percentage recovery of analyte was determined by comparing the mean peak area of
analyte in extracted LQC, MQC and HQC samples with freshly prepared unextracted
LQC, MQC and HQC samples respectively.

The mean % recovery for LQC, MQC and HQC samples of analyte were ---, --- and ---
respectively (Table No. ---). '

For Internal standard, mean peak area of --- extracted samples were compared to the
mean area peak of --- Internal standard solutions. The mean percentage recovery for
Internal standard was --- (Table No. ---).

The % CV Unextracted for LQC, MQC and HQC samples of analyte were ----, ----- and -
---- respectively. (Table No. ----).

The % CV Extracted for LQC, MQC and HQC samples of analyte were ----, ---- and -----
respectively. (Table No. ----- ). .
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4.8

4.9

4.10

4.11

The % CV of recovery across QC level for analyte was --- (Table No. ---).
The % CV within IS concentration of extracted samples was --- (Table No. ---).

Anticoagulant Effect

The precision and accuracy experiment was performed using buffered plasma for
calibration standards, and heparinised plasma for QC samples.

The % C.V for LLOQ, LQC, MQC and HQC samples of analyte were ---, ---, --- and ---
respectively (Table No. ---).

The % nominal concentration for LLOQ, LQC, MQC and HQC samples of analyte were
ranged from --- to ---, --- to ---, --- to --- and --- to --- respectively. (Table No. ---)

Dilution Integrity

Dilution integrity experiment was carried out at five replicate of two times diluted
2xULOQ (% dilution), four times diluted 2xULOQ (% dilution) samples were
prepared and its concentrations were calculated against the freshly prepared calibration
curve.

The % CV for % dilution and Y dilution samples of analyte were --- and --- respectively
(Table No. ---).

The % nominal concentration for ¥ dilution and % dilution samples of analyte were
ranged from --- to --- and --- to --- respectively (Table No. ---).

Matrix effect

In order to ensure the effect of matrix through out the application of the method, matrix
blanks obtained from six different lots (04 normal, 01 Lipemic and 01 Haemolysed)
were spiked with analyte and internal standard at LQC and HQC level. Three quality
control samples at each level along with the set of calibration standards were analyzed
and the % Nominal conc. of the samples analyzed was represented in (Table No. ---) for
analyte. :

Stability

4.11.1 Stock solution stability.

Stock solution stability was determined by comparing the peak areas of freshly
- prepared solutions (comparison samples) with stability samples.
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4.11.1.1 Stock solution stability of Analyte and Internal Standard at room temperature for
---- hours.

Main stock solution of Analyte and Internal Standard were freshly prepared and
aliquots of stocks were kept at room temperature for --- hours (stability sample).
Aqueous equivalent highest calibration standards of Analyte and Internal Standard were
prepared from the stability samples and analyzed. Areas of stability samples and freshly
prepared samples were compared to determine % Mean change during stability period.
Analyte stock solution was found to be stable at room temperature for --- hours with %
Mean change of --- (Table No. ---).

Internal Standard stock solution was found to be stable at room temperature for
--- Hours with % Mean change of --- (Table No. ---).

) 4.11.1.2 Stock solution stability of Analyte and Internal Standard at ---°C for --- hours.

Main stock solution of Analyte and Internal Standard were freshly prepared and
aliquots of stocks were kept at ---°C for --- hours (stability sample). Aqueous
equivalent highest calibration standards of Analyte and Internal Standard were prepared
from the stability samples and analyzed. Areas of stability samples and freshly prepared
samples were compared to determine % Mean change during stability period.

Analyte stock solution was found to be stable at ---°C for --- hours with % Mean
change of --- (Table No. ---).

Internal Standard stock solution was found to be stable at ---°C for --- hours with %
Mean change of --- (Table No. ---).

4.11.1.3 Stock solution stability of Analyte and Internal Standard at ---°C for --- Days.

Main stock solution of Analyte and Internal Standard were freshly prepared and
aliquots of stocks were kept at ---°C for --- Days (stability sample). Aqueous equivalent
highest calibration standards of Analyte and Internal Standard were prepared from the
stability samples and analyzed. Areas of stability samples and freshly prepared samples
were compared to determine % Mean change during stability period.

Analyte stock solution was found to be stable at ---°C for --- Days with % Mean chang
of --- (Table No. ---). :

Internal Standard stock solution was found to be stable at ---°C for --- Days with %
Mean change of --- (Table No. ---).
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4.11.2 Bench Top Stability of Analyte (at room temperature for --- hours.)

4.11.3

4.11.4

4.11.5

LQC and HQC samples were spiked in --- matrix and were kept at room temperature
for --- hours and were processed and analyzed along with freshly prepared calibration
standards, LQC and HQC samples. Concentrations were calculated to determine %
Mean change during stability period.

Analyte was found to be stable in LQC and HQC samples for ----hours at room
temperature with % Mean change of --- and --- respectively (Table No. ---).

Process Stability of Analyte at ---°C in autosampler for --- hours

LQC and HQC samples were prepared and processed. These processed samples were
kept in auto sampler for --- hrs at ---°C, these samples were analyzed along with freshly
prepared calibration standards, LQC and HQC samples. Concentrations were
calculated to determine % Mean change during stability period.

Analyte was found to be stable in LQC and HQC samples for --- hours at ---°C in
autosampler with % Mean change of --- and --- respectively (Table No. ---).

Freeze and Thaw Stability of Analyte (after --- cycle at ----- )

Samples were prepared at LQC and HQC levels, aliquoted and frozen at ----°C. Six
samples from each concentration were subjected to --- freeze and thaw cycles (stability
samples). These samples were processed after --- cycle and analyzed along with freshly
prepared calibration standards, LQC and HQC samples (comparison samples).
Concentrations were calculated to determine % Mean change after --- cycle.

Analyte was found to be stable in LQC and HQC samples after --- cycle at ------ °C with
% Mean change of --- and --- respectively (Table No. ---).

Long term stability of Analyte (at ------ °C for --- Days)

Samples were prepared at LQC, MQC and HQC levels, aliquoted and frozen at ------
°C. Six samples of each concentration were analyzed after --- days (stability samples)
along with freshly prepared calibration standards, LQC, MQC and HQC samples
(comparison samples). Concentrations were calculated to determine % Mean change
during stability period.

Analyte was found to be stable in human plasma at ------ for --- days in LQC, MQC and
HQC samples with % Mean change of ---, --- and --- respectively. (Table No. ---).
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5.0 CONCLUSION

The results of the Method Validation for Analyte were summarized in (Table No. ---). The
analytical method was valid for the analysis of Analyte w1th a calibration range of --- to --- in
--- matrix using --- as internal standard.

6.0 HISTORY OF CHANGE IN VERSION OF VALIDATION REPORT

Note: It should be in tabular form describing in brief reasons for change in Validation
Report.

Version No. | Date | Page No. | Section Modification

7.0  Figures
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ANNEXURE No. 4.12.3.5

 SAMPLE PREPARATION, ANALYTICAL RUN/BATCH ORGANIZATION,
RE-INJECTION, REASSAYING AND REPORTING OF RESULTS OF THE STUDY
SAMPLES RELATED TO BIOAVAILABILITY (BA) AND BIOEQUIVALENCE (BE)
STUDIES. '

(SOP No. BE-A-014)
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v Title: Sample preparation, SOP No. BE-A-014
UNCONTR OpY analytical run / batch Version No. 04
organization, re-injection, Supersedes 03
CONTROLLED STAMP | reassaying and reporting of the Effective Date 23/02/2007
study samples results related to Review Period 2 Years
Bioavailability (BA) and
Bioequivalence (BE) studies.
References: USFDA guidelines and ANVISA guidelines.
Revision History:
Version | Section Revision Summary Reason for revision
7.0 Procedure modified
7.4 Added additional Reanalysis code
04 7.6 Procedure modified Up gradation
9.0 Attachment I —Reanalysis code P added
' Attachment VI modified
Name Designation & Department Signature Date
. Scientist I —Bioanalytical ve
Prepared by Deepak Jain Laboratory % Ao L\0
. , Scientist I —Bioanalytical P )
. Jignesh Kotecha Laboratory W 19 az}b‘::;.
Reviewed by Scientist 11 —Quality —
Hemang Pathak Assurance ?@W 9’0[ o 24 o¥
. General Manager- o
Approved by Dr.G.Subbaiah Bioanalytical Laboratory Qf(ﬁ./ &\{a‘b( 1
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1.0

2.0
2.1

2.2

2.3

2.4

2.5
2.6

2.7

2.8

PURPOSE

To provide a procedure for sample preparation, analytical run /batch organization, re-
injection, reassaying and reporting of the study samples results related to BA and BE
studies.

DEFINITIONS

Analytical run (batch): A complete set of analytical samples with appropriate number
of calibration standards, quality control samples and study samples that is taken
through preparation, extraction, and analysis. Several runs/ batches may be completed
in one day, or one run /batch may take more than a day to complete.

SOTP/Protocol: Standard operating test procedure/Protocol. It refers the way of
performing the analysis. It describes in detail the steps necessary to perform each
analytical test. This may include, but is not limited to, the sample, the reference
standard and the reagents preparations, use of the apparatus, generation of the
calibration curve, use of the formulae for the calculation, etc.

Study sample: A study sample is a liquid or solid biological matrix collected from a
study specimen during a study performed at the Clinical Research Department/other
concerned department of Torrent Research Centre or externally and requiring the
quantitative determination of analyte(s).

Positive Control: Those study samples, (other than the QC and repeat samples of that
batch) selected from the already run batch which is accepted as per the acceptance
criteria, run with repeat samples of that batch only, repeat analyzed to judge the status
of the initial analysis of that complete batch.

Aliquot: An aliquot is a portion of a sample.

Additional Quality Control (AQC): Addition of an appropriate (judged by the
analyst/supervisor) calibration standard processed and analyzed along with other
quality control (LQC,MQC,HQC) samples if required to cover the achieved study
samples concentration by the use of this additional quality control samples.

Dilution Quality Control (DQC): A quality control sample defined as dilution quality
control sample achieved after the dilution of 2ULOQ concentration (diluted with the
same dilution factor as applied for the study samples). DQC need to be run with the
dilution repeat samples only.

Multiplexed LC-MS/MS: Two HPLC coupled with one MS/MS.
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2.9
2.10

2.11

212

2.13

2.14

3.0

4.0

Processed sample: The final extract (prior to instrumental analysis) of a sample that
has been subjected to various treatments. (e.g., extraction, dilution, concentration)

Sample re-injection: Sample re-injection is defined as a second injection (or more) on
a chromatographic system of the same processed sample.

Re-analysis: Samples with improper results re-processed and re-analyzed to achieve
the proper results are considered as samples for re-analysis. Following criteria should
be considered for the judging the improper results and hence re-analysis: Poor
chromatography (for e.g. very high baseline, peak splitting, peak tailing),
unacceptable internal standard response/area, technical error (functioning technical
hindrance to complete the analysis), software communication error. Such samples
need to be re-analyzed in singlet. The original values of the re-analysis results in
report should be reported as NA (not applicable), since the original results are not
complete.

Repeat analysis: Samples which give unexpected results are considered for the repeat
analysis. The reasons for repeat analysis is not limited to predose sample with
calculated concentration greater than LLOQ, unexpectedly very high or very low
concentration in between samples.

Pharmacokinetic repeat: Repeat analysis done on a sample because its reported value
is valid analytically but inconsistent with the pharmacokinetic profile of the drug.
This would be requested by the statistician only.

Unknown Samples: BA/BE study samples from the Enrolled subjects / Volunteers
who had participated in the BA/BE study.

SCOPE

This SOP is applicable for all study samples analyzed chromatographically (HPLC /
LC-MS/MS) in Bioanalytical laboratory at Bio-Evaluation (BE) centre of Torrent
Research Centre.

POLICIES
Not Applicable
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5.1

5.2
53

6.0

7.0

7.1
7.1.1
7.1.1.1

7.1.1.2

Note :

7.1.1.3

RESPONSIBILITY

All persons from Bioanalytical laboratory involved in study sample analysis related to
BA and BE studies must follow the procedure described in this SOP.
Supervisor is to check the overall compliance and adherence to the SOP.

Head of the department is for the approval of final results.

MATERIAL
Not Applicable

PROCEDURE
SAMPLE PREPARATION
PROCEDURE

Withdraw the blank matrix lot for preparation of the calibration and quality control
samples and or withdraw the pre stored calibration and quality control samples from
deep freezer and make entry in respective activity forms and thaw them un assisted at
room temperature.

Withdraw the necessary type of stock solution batch for spiking the samples with
either calibration or the addition of the internal standard and make entry in respective
activity forms and thaw them unassisted at room temperature.

Sufficient Calibration and QC samples should be bulk spiked (Preparation of large
quantity of Calibration and QC samples) and required quantity of aliquots should be
stored in the same deepfreeze where the respective received study samples are stored.
This procedure of bulk spiking of calibration and quality control samples should be
done only after completion of the respective method validation activity. In case study
sample are received before the completion of method validation, then in that case, the
bulk spiking of the calibration and quality control samples should be done before start
of the study samples.

. \

Take out all the samples to be analyzed from the deep freezer (sequentially) and make
entry in the same form for study samples storage, retrieval, restorage and disposal as
mentioned in SOP No. BE-A-011, and thaw them un assisted at room temperature.
Process and analyze all the samples as per the respective approved method
SOTP/Protocol.
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7.1.1.4

7.2
721

Follow the procedures for study sample withdrawal, processing and analysis as per
the established stability parameters during method validation.

ANALYTICAL RUN/BATCH/SEQUENCE ORGANIZATION

PROCEDURE

Samples of an analytical run/batch/sequence should be analyzed in the following
order:

= Blank solution.

=  System Suitability.

»  Blank matrix.

®  Zero standard (ZS).

= Calibration standards (CS)

»  Quality control samples (L.LQC, MQC, HQC)

*  Unknown study samples or Coded samples

= Quality control samples (LQC, MQC, HQC)

= Unknown study samples or Coded samples

" Quality control samples (LQC, MQC, and HQC) and so on.

Additional quality control samples in addition to LQC, MQC and HQC can be
injected along with the QC set. This selected Additional QC (s) (AQC) should be
from the calibration standard only.

The decision of injecting the Addmonal QC sample and its selection should be done
by the analyst and or supervisor either right before the beginning of the study sample
analysis or in between the study sample analysis.

The decision of injecting the Additional QC samples is made to justify the batch
acceptance in the achieved concentration range.

Example: If the linearity range set is for 100mg IR dose and now the same range is to
be used for 50mg IR dose, and if the concentration levels achieved are within LQC
and MQC concentration then an additional QC point (point between CS-2,CS-3,CS-4)
selected from the linearity range can be used to actually judge the batch acceptance.

A dilution quality control (DQC) samples in addition to LQC, MQC and HQC set and
or additional QC can be injected along with the QC set (LQC, MQC, HQC). This
selected dilution QC (s) (DQC) should be prepared by diluting the 2ULOQ as done
for the re-analysis dilution samples.
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Note :

7.2.2

Note:

g)
h)

)

k)

The QC qualification and batch acceptance criteria will still remain the same as
defined in section 7.2.3.

All the unknown samples from an Enrolled subject / Volunteer should preferably be
analyzed in a single batch/run.

Unknown samples will be appropriately arranged in an analytical run/batch
considering the total number of samples in particular period per volunteer / Enrolment
and accordingly sufficient quality control samples will be placed.

The planned batch/run sequence for the study samples analysis should be prepared
and print out should be taken. The analyst should cross check the sample
identification and the sample position while placing the samples with the printed
batch/sequence and should sign it for the match before analysis. This should be
counter singed by other analyst or by the supervisor. No additional volunteer samples
can be added to this predefined batch. If they need to be added then they need to be
run with new batch, which will also follow the above rule for the planned batch.

The total number of Quality Control samples (irrespective of any number of
multiples) should not be less than 5% of the total unknown study samples or six total
Quality control samples (including two Low, two Medium and two High) whichever
is greater in an analytical run /batch.

For arranging the samples in HPLC-1 and HPLC-2 batch/run of multiplexing refer
Attachment —I1

Coded samples (barcoded samples) are the study samples which are blinded {i.e. the
identity of the volunteer, formulation type (test and reference) and or the time point is
hidden} as per the specific requirements.

Criteria for starting an analytical run/batch

Chromatographic conditions of analyte (s) and internal standard(s) are to be similar to
those defined in respective Method SOTP/Protocol.

The analyst should first check the system suitability by running the test system
suitability sample as described in SOTP/Protocol , if the system is found suitable and
stabilized, i.e. after achieving the required precision value for Area or Area ratio,
submit the analytical run/batch as per sequence described in section 7.2.1.

%CV of area ratio of analyte(s) to Internal standard (s) should be less than or equal to
5.0%. If the method requires specific acceptance criteria then it should be mentioned
in the respective approved method SOTP/Protocol.

If any one of the above criteria is not met than the analysis of study samples should
not be started. Corrective actions shoulgi be taken prior to sample analysis to resolve
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the anomaly. After sorting out the problem again give five replicate injections from
system suitability vial before starting an analytical run/batch.
7.2.3 Acceptance Criteria for an Analytical run /Batch.

A)

B)

9

For blank matrix & zero standard
a) Analyte area should be less than 20.00% of the LLOQ area and area of IS
(Internal standard) should be less then 5% of the IS area for blank matrix.

b) At least the area of analyte in any one of the blank matrix or the zero standard
should be less then 20.00% of the accepted LLOQ area.

Calibration curve

a) The back-calculated concentration of the lowest calibration standard (CS1)
must be within 80.00-120:00% of its nominal concentration.

b) The back-calculated concentrations of all other calibration standards must be
within 85.00-115.00% of their nominal concentrations.

c) The curve must contain at least 75.00% of the calibration standards for
evaluation of curve fitting e.g. 6 out of 8 calibration standards (Not to consider
those calibration standards which are run in duplicate and one is excluded e.g.
at LLOQ and ULOQ level).

d) No two adjacent (or consecutive) calibration standards can be rejected.

e) If LLOQ or ULOQ fails then the calibration curve is redefined by considering
the next acceptable calibration standard after LLOQ as new LLOQ and or the
acceptable concentration before ULOQ as the new ULOQ.

f) If LLOQ or ULOQ fails then the calibration curve is redefined and the
samples concentration below the new LLOQ (as mentioned in e) and those
sample concentration above the new ULOQ (as mentioned in e) should be
repeated for the actual results with the pre defined linearity.

g) The correlation coefficient (r) of the calibration curve must be > 0.9900 using
the same weighting factor established for method validation.
Quality control samples

a) In an analytical run/batch for all samples, at least 66.67% of the total QC
samples should be within 85.00-115.00 % of their nominal concentration and
not more than 33.33% of the QCs at respective QC level (all replicates at same
conc.) should not deviate from 85.00-115.00% of their nominal concentration
{i.e. at least 66.67% of the respective QCs (all replicates at same
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b)

g)

h)

concentration) should be within 85.00-115.00%.}

In case of batch run with only two QC sets (i.e. total two set of LQC, MQC
and HQC) with unknown samples sandwiched in between, at least 66.67%
(four out of six) of the total QC samples should be within 85.00-115.00 % of
their nominal concentration and not more than 50.00% of QC at respective QC
level (all replicates at same conc.) should deviate from 85.00-115.00% of their
nominal concentration.

In an analytical run/batch for all samples, at least 66.67% of the total AQC
samples should be within 85.00-115.00 % of their nominal concentration

In case of batch run with only two Additional QCs (AQC) along with the
defined QC set (LQC, MQC and HQC) with unknown samples sandwiched in
between, at least 50.00% (one out of two AQC) should be within 85.00-
115.00 % of their nominal concentration.

In an analytical run/batch for all samples, at least 66.67% of the total DQC
samples should be within 85.00-115.00 % of their nominal concentration.

In case of batch run with only two Dilution QCs (DQC) along with the defined .
QC set (LQC, MQC and HQC) with unknown samples sandwiched in

between, at least 50.00% (one out of two DQC) should be within 85.00-

115.00 % of their nominal concentration. ’

Sample analysis runs are valid only if at least two-thirds (2 / 3) of overall
number of quantifying QC samples (total LQC, MQC, HQC and other AQC
and or DQC samples) are within 85.00-115.00%.

The position of the failed QC samples in a batch run is not relevant for run or
individual sample acceptance.

D) Unknown samples

a)

b)

If the predose concentration is less than or equal to 2.00 % of Cmax value but
greater than LLOQ concentration, then the subject’s data can be reported in
the test result sheet.

If the predose concentration is exceeding the 2.00 % of Cmax value, then that
sample need to be taken for repeat sample analysis.

Estimation of concentration in unknown samples by extrapolation of standard
curves below LLOQ or above the ULOQ is not recommended. Instead, the
standard curve should be redefined and or samples with higher concentration
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Note :

7.3
7.3.1

7.3.2

d

should be diluted and reassayed.
d) It is preferable to analyze all study samples from a subject in a single run.
At any point of time/situation the batch acceptance / rejection (for the above
mentioned criteria of section 7.2.3 in A, B, C and D) can be judged by the supervisor
and the scientific justification for the acceptance / rejection activity should be noted in
the journal or in the respective documentation format.

SAMPLE RE-INJECTION
Re-injection reasons:

Analytical instrument power failure.
Faulty instrument setting.

Technical problem such as, analytical instrument or analytical column malfunctions,
unexpected chromatography (resolution between peaks reduced, not suitable for
quantification) or any other problem justifiable with scientific reasoning.

Software error.
Procedure

Partial re-injection of an analytical run/batch: Re-injected sample(s) must be analyzed
starting with an already acquired QC set of LQC, MQC and HQC taken from the
same analytical run/batch. The last sample of the re injected run/batch should be a
quality control sample.

If the analytical run/batch stops in between the calibration standard, then the batch
should be re-injected starting from the beginning.

Sample(s) requiring re-injection must be analyzed within established stability period
reported in method validation report or should be established for the relevant period
after the study as scientifically judged by the supervisor after reviewing the validation

data. |

Scientific reason(s) for partial or total re-injection of an analytical run/batch and
description of re-injected samples should be documented in respective project journal
or in the respective documentation format, dated, signed and witnessed by the analyst
and co-analyst, indicating the consensus for the given scientific reason.

Data files of re-injected samples must not overwrite the original data file. Analytical
run/batch sequence must be modified accordingly. The re-injected samples file name
should end with R1 for first re-injection, second time re-injection it should be given
R2 and so on. (e.g. 270507001R1, 270507001R2...). This specific way of naming the
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73.3

Note:

7.4

7.4.1

g)

b)

re-injection files is to identify the re-injected sample. The prefix “270507001” can be
the same date of first injection or the new date of batch re-injection.

In case of complete batch re-injection the batch name should have R1 as suffix
indicating the re-injection of the total batch Example: 220107R1 is the new batch
name, while the file name of the re-injected samples should be different than the
original file name.

File all the re-injected chromatograms along with the run summary. The original data
file should remain intact in the system or at storage location.

Acceptance criteria

Partial re-injection of an analytical run/batch: QC sample(s) re-injected must meet
quality control acceptance criteria, as mentioned in section 7.2.3.

Total re-injection of an analytical run/batch: Calibration standards and QC samples
must meet calibration and QC acceptance criteria.

When analytical run/batch stops in-between due to reasons not limited to as described
in section 7.3.1, the run/batch should be started by injecting already acquired QC set
from the same run/batch followed by either injecting from the same sample which is
not completely acquired or from where the batch/sequence is stopped or all the
samples can be re-injected with a new batch name with suffix R1 Example:
22JANO7R1 is the new batch name.

RE-ANALYSIS AND REPEAT ANALYSIS

Study samples should be reanalyzed and or repeat analyzed using the remaining
sample.

Prior to re-analysis and or repeaf analysis, the probable samples for the repeat analysis
with appropriate repeat codes should be discussed by the analyst with supervisor.

Not more than 20.00% of the total study samples should be reanalyzed and or repeat
analyzed. Complete rejected batch reanalysis and the positive controls samples run
with the repeat analysis should not be considered in this 20.00% criterion.

SAMPLE RE-ANALYSIS

Re-analysis: Samples with improper results re-processed and re-analyzed to achieve
the proper results are considered as samples for re-analysis. Following criteria should
be considered for the judging the improper results and hence re-analysis: Poor
chromatography (for e.g. very high baseline, peak splitting, peak tailing),
unacceptable internal standard response/area, technical error, software communication
error. Such samples need to be re-analyzed in singlet. The original values of the re-
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analysis results in report should be reported as NA (not applicable), since the original
results are not true values.

a) Sample re-analysis required for analytical reasons are to be coded, approved, signed
and dated by the supervisor of Bioanalytical laboratory in project journal or in the
respective documentation format.

A study sample can be re-analyzed for the following reasons:
A : Poor chromatography.
B “: Unacceptable Internal standard response.
D2 : ¥ Diluted sample analysis of sample above ULOQ
D4 : Y4 Diluted sample analysis of sample above ULOQ.
E : Rejected analytical run.
P : Batch reanalyzed for positive control failure
G : Incomplete Analysis
74.1.1 Poor chromatography (Code: A)

a) Poor chromatography includes merging peaks, broad or large peak, peaks on drifting
baseline, maximum peak response (saturation), minimum analyte(s) peak response
etc. (refer SOP BE-A-016)

b) Samples reanalyzed for poor chromatography should be coded ‘A’ in the reanalysis
table of the analytical report.

74.1.2 Un acceptable Internal Standard Response (Code: B)

a) Any study samples analysis presenting internal standard response beyond =+ 50%
(For HPLC and LCMS /MS) of mean internal standard response of accepted.
Calibration standards and Quality control samples must be rejected and document
technical reasons or specific criteria e.g.

e Loss of extraction solvent.
e Improper volume of reconstitution solution.
e Half, double, or no addition of internal standard during sample pretreatment.

b) Samples reanalyzed for Un-acceptable Internal Standard Response should be coded
‘B’ in the reanalysis table of analytical report.

7.4.1.3 Sample concentration above upper limit of quantification (Code: D2, D4)
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Note:

7.4.1.4

g)

b)

Sample for which concentration exceeds the nominal concentration of the upper limit
of quantification of the calibration curve must be re-assayed after appropriate dilution
with blank biological matrix.

Refer the respective SOTP/Protocol for the dilution criteria of study sample analysis.

Samples reanalyzed as falling above the upper limit of quantification should be coded
‘D2’, ‘D4’, in the reanalysis table of the analytical report.
Where D2 is for ¥ dilution, D4 is for % dilution.

Analyze the dilution QC (one number) with the QC set while repeating the dilution
reanalysis samples analysis. '

The dilution QC will be prepared using 2ULOQ concentration which will be diluted
in similar fashion as that of the dilution procedure (same dilution factor) followed for
the dilution study samples.

Example: If dilution reanalysis samples are diluted 4 times, then the dilution QC
should be diluted four times using the same control matrix and the matrix lot used
should be mentioned in the respective project journal or in the respective
documentation format.

Acceptance criteria should be same as that for the QC samples, i.e. atleast 66.67% of
the dilution QC should be within 85.00-115.00% of their nominal concentration. If
only two dilutions QC are analyzed then at least 50.00% of the analyzed dilution QC
should be within 85.00-115.00%.

Only one type of dilution (i.e one dilution factor) will be applied throughout the
dilution reanalysis samples.

After dilution the concentration of diluted samples should be within the quantified
calibration range.

Rejected analytical run/batch (E)

A run/batch is rejected when the acceptance criteria for calibration standards and
quality control samples, described in section 7.2.3 are not met. Results of the samples
will not be presented in the report. The batch should be reanalyzed with batch name
having suffix “E” indicating the rejected batch reanalysis. Example: 220107E as batch
name. The prefix “220107” can be of same date of first injection batch or new date of
batch injection.

A run/batch may also be rejected even if acceptance criteria of calibration standards
and quality control samples are met but most of the chromatograms exhibit poor-
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7.4.1.5

7.4.1.6

Note :

7.4.2

chromatography, interferences, baseline drifting etc, (Refer SOP No. BE-A-016) in
that case, batch rejection reasons must be documented, dated by the analyst and
approved by supervisor.

Batch rejected for positive control failure (P)

A run/batch is rejected when the acceptance criteria for the selected positive control
samples, run with the repeat analysis, are not met, as described in section 7.4.2.
Results of the samples will not be presented in the report. The batch should be
reanalyzed with batch name having suffix “P” indicating the rejected batch reanalysis
analysis. Example: 220207P as batch name. The prefix “220207” can be of same date
or new date of batch injection.

Incomplete analysis (Code G)

An incomplete analysis may be defined as sample for which conc. cannot be obtained
due to technical reasons such as-

Loss of sample during processing.

Equipment Failure (Laboratory equipment, analytical instrumentation, Computer,
Server backup system, gas panel supply, column or tubing pressure, Power failure).

Samples reanalyzed for Incomplete analysis should be coded “G” in re analysis table
of the analytical report.

Occurrence of any such event as in section 7.4.1.6 should be noted in the project
journal or in the respective documentation format. :

SAMPLE REPEAT ANALYSIS

Repeat analysis: Samples which give unexpected results are considered for the Repeat
analysis. The reasons for repeat analysis is not limited to predose sample with
calculated concentration greater than LLOQ, unexpectedly very high or very low
concentration in between samples. Such samples need to be repeated with positive
control.

Sample repeat-analysis required for analytical reasons are to be coded, approved,
signed and dated by the supervisor of bioanalytical laboratory in project journal or in
the respective documentation format.

All samples for repeat analysis should be analyzed in single.

Selection of six positive control samples (other than the repéat analysis samples)
should be selected at random from the batch in which some of the sample(s) require
repeat analysis.
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d)

g)

7.4.2.1

b)

Example: If only two samples of two different batch are to be considered for repeat
analysis, then in total 12 positive control samples (six from first batch and six from
second batch) need to be processed and analyzed with the repeat samples.

Acceptance Criteria of Positive controls: Out of six positive controls four positive
control should be within 85.00-115.00% of their initially back calculated
concentration.

If the above mentioned criteria in (d) is not met then the total batch need to be
reanalyzed for the true value meeting the defined batch acceptance criteria. The batch
name should have the suffix “P”. Example: 22JANO7P which indicate that it is a
batch reanalyzed where the positive control did not meet the acceptance criteria on
repeating some of the samples for the repeat analysis. The reportable value will be of
this repeat batch.

Reporting of the positive control in the report should be done as per Attachment-VI

A study sample can be repeat-analyzed for the following reasons:

C : Sample volume not sufficient for repeat analysis.
H : Sample reanalyzed to obtain confirming value on analytical reasons.
F : Pharmacokinetics repeats

Sample volume not sufficient for repeat analysis (Code C)
Such study samples should be diluted for: '

The sample volume available for repeat analysis is less than the sample volume
specified in the Bioanalytical method SOTP/Protocol.

Dilution factors of study samples are to be recommended by the supervisor/Head of
the department (based on validation data, i.e. Atleast the sample volume should not be
less than 1/4™ of actual processing volume) in order to obtain the concentration within
the calibration range. If the selected sample for the repeat analysis with initial sample
concentration below or near LLOQ, then their dilution should not be carried out and
the initial concentration should not be reported.

Study sample dilutions should be performed with blank biological matrix.

The identification lot number of biological matrix used for dilutions should be
documented in project journal or in the respective documentation format.

The final concentration of a diluted sample is the calculated concentration multiplied
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7.42.2

Note:

7.4.2.3

1.5

7.5.1

by the dilution factor.
Sample reanalyzed to obtain confirming value for following reasons (Code H)

Predose sample presenting a quantifiable conc. (higher than the lower limit of
quantification but in consensus with that defined in section 7.2.3 (D)).

A sample presenting no conc. while quantifiable conc. was obtained with the two
adjacent sampling time points or vice versa.

Improper sample identification. (Proceésing tubes position interchanged, Auto
sampler vial position interchanged, incorrect Analytical run/batch sequence schedule)

Samples can be repeat analyzed to confirm the first analyzed value.

Samples repeat analyzed to obtain confirming value should be coded “H” in repeat
analysis table of the analytical report. '

The compiled tabular form for the summary of reanalysis and repeat analysis with
code, is given in Attachment-I.

Pharmacokinetic repeat (Code F)

Pharmacokinetic repeats are defined as repeat analysis done on a sample inconsistent
with the Pharmacokinetic profile of the drug. Pharmacokinetic repeats are to be
determined by the bio-statistician.

Samples repeat analyzed, for Pharmacokinetic reasons should be coded ‘F’ in the
repeat analysis table of the Bioanalytical report.

Pharmacokinetic repeat analysis should be performed in single with positive controls.
Incase of insufficient amount of sample dilute the samples with interference free
biological matrix such that diluted concentration must be within the quantifiable
Calibration range. If falling below LLOQ after dilution then it will be reported as Non
Reportable Value, NRV’.

PROCEDURE FOR SAMPLES NOT ANALYZED

Other codes can be used in the analytical reports for the reason encountered during the
first assay and or re-assay:

CODIFICATION
I.  Sample with insufficient volume for a first analysis.

J:  Sample received at the analytical facility in damaged or unacceptable
condition was not observed during random check.
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7.6
7.6.1

7.6.1.1

7.6.1.2

7.6.2

SLP: Sample lost during processing.
SNS: Sample not submitted

SNA: Sample not analyzed

BLQ: Values falling below lower limit of quantification (LLOQ) should
be reported as “BLQ” (below limit of quantification) e.g. LLOQ =
100 ng/ml and value less then 100 ng/mi= “BLQ”.

REPORTING OF FINAL CONCENTRATIONS

Reporting of the final concentration values should be done in respective “Test Result
Sheet” formats as per attachment-I1I, IV and V. After completion of all study sample
analysis, the Bioanalytical laboratory should compile the results in Microsoft excel
sheet (or appropriate software) on the path defined on the server. The test result sheet
should have the names of the compiler and reviewers of the Test Results Sheet. The
names include any one analyst, supervisor, and head of the department. Other than the
analyst, all other persons have read only access for their respective activities. This test
result sheet is with name and date only. Since it is an electronic copy and no signature
should be done on this sheet. The “Reviewed By” and “Approved By” of the result
sheet on the server will be done by the supervisor and Head of the Department. An
alternative mode of communication (written or verbal) for the approved result sheet
on the server should be acceptable.

Test result sheet number should be given as:
For BA or BE studies, “Report No.” should be given as:
BA/Study Code

Where,
BA : Bioanalytical
Study Code :Number available on the Test Request Sheet supplied by the requestor.

Bioanalytical (BAN) Reference No. in Test Result Sheet should be given as:

Project Journal No. /Date on which experiment performed (start to end). Date should
be documented in ddmmyy format. (eg. 001/300706-310706)

Reporting of the pharmacokinetic repeat values should be done in “Pharmacokinetic
Reanalysis Test Result Sheet” as per attachment-IV. The preparation of the PK repeat
sheet should follow the same procedure as mentioned in above section 7.6.1.
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7.6.2.1

7.6.2.2

7.6.3

7.6.3.1

7.6.3.2

7.6.4

Note :

7.6.5

For PK repeat Test result sheet number should be given as:

BA/Study Code/RN
Where,
BA : Bioanalytical

Study Code : Number available on the Test Request Sheet supplied by the requestor.
R ~: Repeat analysis.

N : Repeat analysis number (No. given in mcrement, starting from 1, 2 ---)
Bioanalytical (BAN) Reference No. in “Pharmacokinetic Repeat analysis Test Result
Sheet” should be given:

Project Journal No. /Date on which experiment performed (start to end). Date should
be documented in ddmmyy format. (e.g. 001/300706-310706)

Reporting of the coded sample values should be done in “Coded samples Test Result
Sheet” as per attachment-V. The preparation of this test result sheet should follow the
same procedure as mentioned in above section 7.6.1.

Coded study sample Test result sheet number and
BA or BE studies, “Report No.” should be given as:

BA/Study Code
Where,
BA : Bioanalytical

Study Code : Number available on the Test Request Sheet supplied by the requestor.
Bioanalytical (BAN) Reference No. in Test Result Sheet should be given as:

Project Journal No. /Date on which experiment performed (start to end).Date should
be documented in ddmmyy format. (e.g. 001/300706-310706).

Reporting of the total study details as Bioanalytical Study Report should be done as
per attachment —VI.

Among the list of Annexure as mentioned in Attachment-VI, the section 4.12.3.2 and
onwards need not be attached with the non regulatory submission studies analytical
report. All attachments other than above mentioned need to be attached with the
analytical report. The analytical report format should vary with respect to the
regulatory requirement and as per the respective project requirement.

Criteria for the reporting final value in Bioanalytical Study Report should be as
follows:
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7.6.6

7.6.7
7.6.7.1
7.6.7.2

Note :

7.6.8

7.6.9

b)

First reportable value
Incase of no repeat analysis, the initial value is accepted and reported as such.

First analysis (initial value) value should be reported if after the repeat analysis, the
second analysis values show deviation within 85.00-115.00 % with respect to the
initial values.

Second reportable values
Second reanalyzed value is to be reported for all the reanalysis samples.

Second repeat analysis (all kind of the repeat values) values is to be reported for
repeat analysis if the second analysis values show deviation more than 85.00-115.00%
with respect to the initial values.

In case of second repeat analysis, if any abnormal event or function had occurred or
observed then the analyst should proceed for the third or further repeat analysis in
consensus with the supervisor. The reporting of then achieved analytical value should
fall in similarity as that defined in section 7.6.7.2.

Non reportable values (NRV)

If during the initial analysis, the value is not acceptable (scientifically or not in
consensus with the other values) and sample is lost or not available during subsequent
analysis, then the value should not be reported and should be coded as “NRV”.

Study Report No. should be given same as that “Report No.” given on the “Test
Result Sheet”.

Draft report shall be prepared with appropriate QC check and given for QA review.
After incorporating QA comments only version 01 is prepared. The first analytical
report will become the main Analytical Report.

Version No: should be given in increment from 01, 02, ---.

Version No. should be 01 if the report was prepared first time.

Subsequent version number 02 will be given to the analytical report if a change is to
be done or found in the report (report already QA approved). Thus the new
subsequent version number is applicable only for approved result. The Analytical
Report No. of Study should remain the same.

Reason for change in Analytical Report Version No. should be reported in brief as per
format given in Attachment VL.
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8.0
8.1

82
8.3
8.4
8.5

8.6

9.0

REFERENCE

SOP for “Issuing, identification and control of all documents generated in
Bioanalytical laboratory” BE-A-003.

SOP for “Procurement, storage, usage, retest and disposal of working standards,
pharmacopoeial and non pharmacopoeial reference standards”-BE-A-007.

SOP for “Procedure for the separation of plasma and serum from blood, its
procurement, identification and storage of blank and stability samples  of
Bioavailability (BA) and Bioequivalence (BE) studies in deep freezer”- BE-A-009.

SOP for “Sequence of Bioanalytical Courses and related documentation”- BE-A-011.

SOP for “Preparation, Identification, and verification for spiking stock solutions of
Calibration Standards and Quality Control Samples™- BE-A-012.

SOP for “Assessing the quality of chromatogram by proper peaks integration,
generation and verification of chromatograms, and their acceptance criteria”-
BE-A-016. '

ATTACHMENTS
Attachment No. Form No. Title ' No. of Pages
Attachment I NA Summary for reax.lalysis 9
and repeat analysis
Sample Sequence for
Attachment IT NA Multiplexing. 1
Attachment TII NA Test Result Sheet format 1
(soft copy)
Pharmacokinetic repeat
Attachment IV NA analysis test result sheet 1
format (soft copy)
Coded Samples Test
Attachment V NA Result Sheet format (soft 1
copy)
Attachment VI NA Format of Bioanalytical 29
study report
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ATTACHMENT -1

=L orrent

TITLE: SUMMARY FOR REANALYSIS AND REPEAT ANALYSIS

Form No.:

NA . Reference SOP

No.

BE-A-014

SOP Version
No.

04

Sr. No.

REASON FOR REANALYSIS

EXAMPLES

CODE

Poor Chromatography

Merging peaks, broad or large
peak, peaks on drifting
baseline, interfering peaks in,
maximum peak response
(saturation), minimum analyte
(s) peak response

Unacceptable internal standard
response '

Loss of extraction solvent,
Improper volume of
reconstitution solution, Half,
double, or no addition of
internal standard during sample
pretreatment

‘Sample concentration above upper

limit of quantification

Sample for which concentration
exceeds the nominal
concentration of the upper limit
of quantification of the
calibration curve

D2, D4

Rejected analytical batch

Calibration standards not
meeting acceptance criteria,
Quality control samples are not
within acceptance criteria,
acceptance criteria of
Calibration standards and
Quality control samples are met
but most of the chromatograms
exhibit poor chromatography,
interferences, baseline drifting
etc

Batch reanalyzed for positive control
failure

Positive control samples do not
meet the acceptance criteria

Incomplete analysis

Loss of sample during
processing, Equipment Failure
(Laboratory equipment,
analytical instrumentation,
Computer, Server backup
system, gas panel supply,
column or tubing pressure,
Power failure).

Page 1 of 2 -
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UNCGNWO pY ATTACHMENT —I :
| 2= ] torrent ]

TITLE: SUMMARY FOR REANALYSIS AND REPEAT ANALYSIS

Form No.: | NA Reference SOP BE-A-014 | SOP Version 04
No. , No.

REASON FOR REPEAT

ANALYSIS EXAMPLES CODE

Sr. No.

This is applicable only if the
sample volume left is Atleast
Sample volume not sufficient for 1/4™ of the actual processing C
repeat analysis volume, and which after
dilution will give concentration
within the calibration range.

Predose sample showing
quantifiable conc. (higher than
the lower limit of
quantification), sample
presenting no conc. while
quantifiable conc. was obtained
with the two adjacent sampling
time points and vice versa, H
Improper sample identification.
(Processing tubes position
interchanged, Auto sampler vial
position interchanged, incorrect
Analytical run/batch sequence
schedule)

Sample reanalyzed to obtain
confirming value

Sample inconsistent with the
3 Pharmacokinetic repeat - | Pharmacokinetic profile of the F
drug.

Page 2 of 2 Restricted Circulation
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TITLE: SAMPLE SEQUENCE FOR MULTIPLEXING
Form No. | NA Reference SOP BE-A-014 | SOP Version 04
No. No.
HPLC1 - HPLC 2 MS/MS
. . Blank solution (of HPLC 1)
Blank solution. Blank solution. Blank solution (of HPLC 2)
e g eqe o 4 es System Suitability (of HPLC 1)
System Suitability System Suitability. System Suitability (of HPLC 2)
. . Blank matrix (of HPLC 1)
Blank matrix Blank matrix. Blank matrix (of HPLC 2)
. |Zero standard (ZS) Zero standard (ZS) Zero standard (Z8) (of HPLC 1)

Zero standard (ZS) (of HPLC 2)

_ [Calibration standards (CS)

Calibration standards (CS)

Calibration standards (CS)(of HPLC 1),
Calibration standards (CS)(of HPLC 2)

Quality control samples (LQC,
MQC, HQC)

Quality control samples (L.QC,

MQC, HQC)

LQC from HPLC 1
LQC from HPLC 2
MQC from HPLC 1
MQC from HPLC 2
HQC from HPLC 1
HQC from HPLC 2

Unknown study samples

Unknown study samples.

Unknown study samples (of HPLC 1)
gUnknown study sample (of HPLC 2)

Quality control samples (LQC,
MQC, HQC)

Quality control samples (L.QC,

MQC, HQC)

LQC of HPLC 1
| LQC of HPLC 2
MQC of HPLC 1
MQC of HPLC 2
HQC of HPLC 1
HQC of HPLC 2

"y {Unknown study samples

Unknown study samples.

Unknown study sample (of HPLC 1)

Unknown study sample (of HPLC 2)

Quality control samples (LQC,
MQC, HQC) and so on

Quality control samples (LQC,

MQC, HQC) and so on

LQC of HPLC 1
LQC of HPLC 2
MQC of HPLC 1
MQC of HPLC 2
HQC of HPLC 1
HQC of HPLC 2

Page 1 of 1
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BIO-EVALUATION CENTRE

- TORRENT PHARMACEUTICALS Ltd.
Village Bhat, Gandhinagar-382 428
Gujarat, India

ANNEXURENO 4.12.3.6

PREPARATION AND CONTROL OF STANDARD OPERATIN G TEST PROCEDURES |
(SOTPs)/PROTOCOL

(SOP No. BE-A-015)
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STANDARD OPERATING PROCEDURE

L torrent)

1

UNSOUERER (OB

Title: Preparation and control of | SOP No. : | BE-A-015
Standard Operating Test Version No. 1104
Procedures (SOTPs)/Protocol. Supersedes 1| 03
' Effective Date | : [ 09/01/2008
Review Period 2 Years

References: - -
Revision History:
Version Section Revision Summary Reason for revision
2.0 Section elaborated
7.0 Procedure modified
Attachment I and II content and format )
modified Up gradation
04
9.0 Attachment VI added
SOTP/Protocol request form included.
SOTP/Protocol training record excluded. | Procedure has been defined
in a separate SOP
Name Designation & Signature Date
, Department
: Scientist IT — 4
Prepared by | Shuja Khan Bioanalytical g\/\/"‘/\m oS \o \\D K
Laboratory..
Scientist I —
. Dr.Deepak Jain Bioanalytical @ o ;f? ollo ?
Reviewed by Laboratory.
Research Associate — RN
- v}
Hemang Pathak Quality Assurance. ?M“ 0‘#,0! l Q
General Manager-
Approved by | Dr.G.Subbaiah Bioanalytical 6;(,{/7, 0%l o lbs
Laboratory.
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STANDARD OPERATING PROCEDURE a

Title: Preparation and control of | SOP No. : | BE-A-015
I
UN COW D COPY Standard Operating Test Version No. 11 04
CONTROLLED STAMP | Procedures (SOTPs)/Protocol. Supersedes : 103

Effective Date | : | 09/01/2008

Review Period | : |2 Years

1.0

2.0
2.1

2.2

2.2

23

PURPOSE

The purpose of this SOP is to provide procedure for the preparation of
SOTP/Protocol for Bioanalytical methods and for chromatographic purity.

DEFINITIONS

Tentative =~ SOTP/Protocol: A  written down - Standard Operating Test
Procedure/Protocol. It refers the way of performing the analysis for that particular
methodology for carrying out method validation and or chromatographic purity
activity(s). It should describe in detail the steps necessary to perform each analytical
test. This may include, but is not limited to, the sample, the reference standard and
the reagents preparations, use of the apparatus, plasma samples preparation,
chromatographic condition, MS parameters, generation of the calibration curve, use
of the formulae for the calculation, etc.

Approved SOTP/Protocol: A  written down Standard Operating Test
Procedure/Protocol. It refers the way (full method validation) of performing the
analysis for that particular methodology for carrying out subject sample analysis. It
should describe in detail the steps necessary to perform each analytical test. This may
include, but is not limited to, the sample, the reference standard and the reagents
preparations, use of the apparatus, plasma samples preparation, chromatographic
condition, MS parameters, generation of the calibration curve, use of the formulae for
the calculation, etc.

Alternative SOTP/Protocol: A substitute written down Standard Operating Test
Procedure/Protocol. It refers the way of performing the analysis for that particular
methodology for carrying out subject sample analysis. It should describe in detail the
steps necessary to perform each analytical test. This may include, but is not limited
to, the sample, the reference standard and the reagents preparations, use of the
apparatus, plasma samples preparation, chromatographic condition, MS parameters,
generation of the calibration curve, use of the formulae for the calculation, etc. This
substitute SOTP/Protocol is prepared when the earlier version is also in use and the
substituted SOTP / Protocol will also be in use for the intended application.

Obsolete SOTP/Protocol: A  written down Standard Operating Test
Procedure/Protocol which is no longer in general use or is discarded or which .
describes outmoded, out of date methodology for carrying out a particular experiment
etc., or the existing SOTP/Protocol is obsoleted when the methodology described in
this particular document is changed and a revision is implemented for this procedure.
Reasons not limited to fail of validation experiments.

Page 2 of 11 Restricted Circulation
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STANDARD OPERATING PROCEDURE 9

, Title: Preparation and control of | SOP No. : | BE-A-015
u NCON“ D COPY | Standard Operating Test Version No. | 04
CONTROLLED STAMP | Procedures (SOTPs)/Protocol. Supersedes 1103
Effective Date | : | 09/01/2008
Review Period | : | 2 Years

3.0 SCOPE
This SOP is applicable for the preparation of both tentative SOTPs/Protocol and
approved SOTPs/Protocol within the Bioanalytical Laboratory.

4.0 POLICIES

4.1 It is the policy of the laboratory to prepare the required SOTP/Protocol for the
respective activity and give its training to the persons involved before starting the
activity. Also the controlled copy of the respective SOTP/Protocol will be made
available to the analyst for its ready reference during the performance of the activity.

4.2 If the analyst finds any typographical error in the SOTP/Protocol, then the analyst can
cut and correct the error and should sign and date for the acceptance by the analyst,
an other witness and or by the supervisor in the original document. The earlier
controlled copy shall be withdrawn and a new copy shall be issued for use.

5.0 RESPONSIBILITY

5.1 All analysts for preparation and follow of SOTPs/Protocol for performing the
respective activity. '

5.2 Supervisor for review of SOTPs/Protocol.

53 Quality assurance for review and controlling of SOTPs/Protocol.

5.4 Head of Department /assigned alternative for final approval of SOTPs/Protocol.

6.0 MATERIAL
Not Applicable

7.0 PROCEDURE

7.1 Preparation of SOTPs /Protocol.

7.1.1 Bioanalytical Method SOTP/Protocol

7.1.1.1

After pre method validation of bioanalytical method, a tentative SOTP/Protocol
should be prepared which is to be used for the full or partial method validation while
after full method validation an approved SOTP/Protocol should be prepared which
shall be used for study sample analysis. In case of partial method validation, first a
tentative SOTP/Protocol should be prepared and following it partial method

Page 3 of 11 Restricted Circulation
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STANDARD OPERATING PROCEDURE ' 6

Title: Preparation and control of | SOP No. : | BE-A-015
Standard Operating Test Version No. 1104
U l P g )
CO%%%%E&&WJ Procedures (SOTPs)/Protocol. Supersedes 1103

Effective Date | : | 09/01/2008
Review Period | : |2 Years

7.1.2
7.1.2.1

7.1.3
7.1.3.1

1
2)
3)

4

validation should be performed, after completion of the validation activity an
approved SOTP/Protocol should be prepared.

Chromatographic purity SOTP/PROTOCOL

After optimizing a chromatographic method a tentative SOTP/Protocol should be
prepared. After completion of the planned chromatographic purity experiment the
same tentative SOTP should be used for the subsequent chromatographic purity
testing / retesting of that respective analyte (since the procedure remains the same).
Contents of header and footer

Header of the SOTPs/Protocol :

- Company Logo: Insert logo of the company on the right top corner of each page.

Shall mention “Restricted Circulation” using bold letters and left alignment.

Shall mention “Standard Operating Test Procedure / Protocol” using bold letters and
left alignment. '

SOTP/Protocol No. :
a) For Bioanalytical Method SOTP/Protocol No shall be given as :
Example 1. For Tentative SOTP/Protocol

Tentative SOTP/Protocol should be prepared after completion of pre-method
validation and before starting full method validation or any further method validation

activity, and should be numbered as,
AB/YY/XXX (T1)

Where,
AB :

BA: Bioanalytical activity carried out for Bioavailability / Bioequivalence studies or
other studies in humans.
TK: Bioanalytical activity for Toxicokinetic studies.

For Bioanalytical activity for any other studies conducted in animals shall be
abbreviated using abbreviations other than described above.
YY : Last two digit of the year in which SOTP/Protocol is prepared

XXX: SOTP/Protocol No. (In increment 001,002...)
T1 :Tentative (In increment T1 T2 and so on)

Page 4 of 11 Restricted Circulation
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STANDARD OPERATING PROCEDURE (2]

JNCON_E\%@/
CON

| Title: Preparation and control of | SOP No. : | BE-A-015
LED COPY Standard Operating Test Version No. : | 04
LLED STAMP | Procedures (SOTPs)/Protocol. Supersedes 1103

Effective Date | : | 09/01/2008
Review Period | : | 2 Years

Note:

i)

iif)

i)

i)

If Tentative SOTP/Protocol is prepared for the first time it should be numbered as T1.
If tentative SOTP/Protocol is to be prepared for the second time or multiple times and
it should be numbered as T2, T3 and so on. The same tentative SOTP/Protocol '
should be used for any type of validation activity after full method validation. The
SOTP/Protocol should be, OBSOLETED if and only if a new tentative

SOTP/Protocol comes into existence superseding the initial tentative SOTP/Protocol.
Example 2: For Approved SOTP/Protocol '

After completion of validation experiments and validation report preparation
approved SOTP/Protocol should be prepared by making changes if required in the
Tentative SOTP/Protocol. This approved SOTP/Protocol should be used for the study

sample analysis. Approved SOTP/Protocol should be numbered as :

AB/YY/XXX:
Where,
AB:

BA: Bioanalytical activity carried out for Bioavailability / Bioequivalence studies or
other studies in humans.
TK: Bioanalytical activity for Toxicokinetic studies.

For Bioanalytical activity for any other studies conducted in animals shall be
abbreviated using abbreviations other than described above.
YY : Last two digit of the year in which SOTP/Protocol is prepared

XXX: SOTP/Protocol No. (In increment 001,002...)
Example 3.For Alternative SOTP/Protocol

Alternative SOTPs/Protocol should only be prepared when more than one
SOTP/Protocol needs to be kept in use for a particular drug as per reason but not
limited to any partial validation criteria such as change in extraction procedure,
change of instrument, and change in concentration range. Alternative
SOTPs/Protocol No. should be numbered as :

AB/YY/XXX (a;)

Where,
AB:

BA: Bioanalytical activity carried out for Bioavailability / Bioequivalence studies or
other studies in humans.
TK: Bioanalytical activity for Toxicokinetic studies.

Page 5of 11 Restricted Circulation
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UN @ROLLED copy | Title: Preparation and control of | SOP No. : | BE-A-015
Standard Operating Test Version No. 11 04
CONTROLLED STAMP | Procedures (SOTPs)/Protocol. Supersedes ;103

Effective Date | : | 09/01/2008

Review Period | : | 2 Years

Note:

Note:

3)

6)

iii)

For Bioanalytical activity for any other studies conducted in animals shall be
abbreviated using abbreviations other than described above.
XXX: SOTP/Protocol No. (In increment 001,002...)

" YY :Lasttwo digit of the year in which SOTP/Protocol is prepared

a; : Alternative (In increment aj, a;....)

b) For Chromatographic purity SOTP/Protocol No should be given as:
Example 1. For Tentative SOTP/Protocol

AB/C/YY/XXX (T1)

Where,

AB:

BA: Bioanalytical activity carried out for Bioavailability / Bioequivalence studies or
other studies in humans.
TK: Bioanalytical activity for Toxicokinetic studies.

For Bioanalytical activity for any other studies conducted in animals shall be
abbreviated using abbreviations other than described above.
C  : Chromatographic Purity '

YY : Last two digit of the year in which SOTP/Protocol is prepared
XXX: SOTP/Protocol No. (In increment 001,002...)

When drug name or drug combination changes SOTP/Protocol number should
change.
T1 : Tentative (In increment T1, T2 and so on)

If Tentative SOTP/Protocol is prepared for the first time it should be numbered as T1.
If tentative SOTP/Protocol is to be prepared for the second time or multiple times and
it should be numbered as T2, T3 and so on. The SOTP/protocol should be
OBSOLETED if and only if a new tentative SOTP/Protocol comes into existence
superseding the initial tentative SOTP/Protocol.

Revision No. : shall be in two digits

For original, revision no should be 00 and when SOTP/Protocol has been revised
revision no should be 01 and so on in increment. When revised SOTP/Protocol is in
use, previous revision should be obsolete. SOTP/Protocol is revised reasons not
limited to fail of validation experiments. ,

Effective Date: Effective date shall be printed in dd/mm/yy format.

Page 6 of 11 Restricted Circulation
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STANDARD OPERATING PROCEDURE 2

Title: Preparation and control of | SOP No. : | BE-A-015
UNCO W@QO PY Standard Operating Test Version No. 1| 04
CONTROLLED STAMP | Procedures (SOTPs)/Protocol. Supersedes 1103

Effective Date | : | 09/01/2008
Review Period | : | 2 Years

7.1.3.2
7.1.3.2.1
7.1.4
7.1.4.1

1)
2)
3)
4)
7.1.5
7.1.5.1

1)
2)

3)
4)

5)
6)
7
8)

9

10)

Footer of the SOTPs/Protocol :

Shall mention page no. as “Page X of Y” in the centre of the page.
Contents of cover page
As per format given in Attachment I and II. following are the lists of information that

are required on the cover page:
Title ~

Superseded No. :(Previous no. of SOTP/Protocol being superseded)
Reference Tentative SOTP/Protocol No.

Names and designations of person(s) involved in “Prepared by”, “Reviewed by” and
“Approved by” shall be mentioned with date and their signatures.
Contents of body pages

Contents of the tentative and approved method SOTPs/Protocol of both Bioanalytical
methods and chromatographic purity SOTPs/Protocol should be as per sequence
described below

Objective: It should described for the estimation of drug (s) and or metabolite (s)

Scope: Defines applicability of the SOTPs/Protocol (in concurrence to the respective
SOPs)
Abbreviations: Abbreviations used in a particular SOTP/Protocol.

Responsibility: Defines who should follow the procedure in accordance with the
compliance. This should be defined by title of functions and not specific name.
Method Summary.

Chemical structure of analyte (s).

Chemical Structure of Internal standard (s).

(Not applicable for SOTP/Protocol of chromatographic purity).
Instrumentation.

This section shall be in tabular form describing Instrument to be used, its
brand/model and Manufacturer/ Supplier.
Reagents and Chemicals

This section should also be in tabular form describing Chemicals to be used, its
Grade and Manufacturer/ Supplier.
Apparatus.

Page 7of 11 Restricted Circulation
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STANDARD OPERATING PROCEDURE B

. Title: Preparation and control of | SOP No. BE-A-015
UNCOW{LED COPY Standard Operating Test VersionNo. -~ |: |04
CONTROLLED STAMP | Procedures (SOTPs)/Protocol. Supersedes :103
Effective Date | : | 09/01/2008
Review Period | : | 2 Years
11) Preparation of solutions.
12) Preparation of analyte solutions.
13) Preparation of Internal standard solution.
(Not applicable for SOTP/Protocol of chromatographic purity).
14) Preparation of calibration standard and Quality control spiking solutions.
(Not applicable for SOTP/Protocol of chromatographic purity)
15) Preparation of biological matrix calibration and quality control samples in matrix.

(Not applicable for SOTP/Protocol of chromatographic purity)
16) Sample treatment.

Detailed procedure of the sample pretreatment method should be mentioned. (Not
applicable for SOTP/Protocol of chromatographic purity)

17) Chromatographic conditions
Detailed information of chromatographic condition should be mentioned.
18) Detectors Parameters: Detailed information should be mentioned.
19) System Suitability: Detailed procedure for vial preparation for system suitability
should be mentioned.
20) Acceptance criteria for calibration curve & quality control samples.
(Not applicable for SOTP/Protocol of chromatographic purity)
21) Analytical batch organization.
22) Quantification.
23) Calculations.
24) Precautions.
25) Storage of biological matrix and samples.

(Not applicable for SOTP/Protocol of chromatographic purity)
26) Representative Chromatograms.
(applicable to approved SOTP/Protocol only)

27) History.

Page 8 of 11 : Restricted Circulation

859




STANDARD OPERATING PROCEDURE (2

Title: Preparation and control of | SOP No. : | BE-A-015

Standard Operating Test Version No. 1104

Procedures (SOTPs)/Protocol. Supersedes 1103
Effective Date | : | 09/01/2008
Review Period | : | 2 Years

7.1.6
7.1.6.1
7.1.6.2

7.1.6.3 -

7.1.6.4

7.1.7
7.1.8

7.1.9
7.1.10

7.1.11
7.1.11.1

Note :

7.1.12

7.1.13

7.1.14

7.1.15

Format for Headings and text
The whole tentative SOTP/Protocol shall be printed with black ink.
SOTPs/Protocol shall be on letter size/A 4 size plain/ bond paper

Times New Roman and 12 point font shall be used for the text and tables of
SOTP/Protocol with single line spacing.

Each Heading should be in uppercase, in bold and numbered separately as 1.0, 2.0,
3.0...and so on.

The author shall submit the SOTP/Protocol to the supervisor for reviewing.

Once the supervisor has reviewed, the SOTP/Protocol shall be given to quality
assurance personnel for reviewing for compliance with the documentation and
formatting and make corrections, if necessary.

After it is reviewed, effective date shall be assigned to the SOTP/Protocol.

Final version of the SOTP/Protocol must be signed and dated by the author, reviewer
(s) and approver (Head of the Department/ assigned alternative).
Allowed deviations

Tube lens offset, Declustering potential (DP), Detector voltages etc. instrument
parameters that are supposed to change for that specific compound after conduction
of performance check can be modified as per method requirement at any point of
time.

A “Note to File” shall be generated for the above said deviations and kept along with
the departmental SOTP/Protocol controlled copy for ready reference at the time of
application.

Analyst involved in the project should be trained for that particular SOTP/Protocol
and it shall be documented as per SOP No. BE-A-011. This record should be kept
along with the raw data file of that particular experiment.

The training of the SOTP/Protocol shall be conducted before the start of the
particular activity.

When the training is conducted for the first time author/reviewer shall be responsible
for training of the anticipated users.

Incase the author / reviewer is not available before the start of that particular activity
than any validated personnel from the same group to which the activity has been
allotted can impart training to the anticipated users.
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STANDARD OPERATING PROCEDURE &

Title: Preparation and control of | SOP No. : | BE-A-015
UNCONT ED COPY | Standard Operating Test Version No. 1| 04
CONT LED STAMP | Procedures (SOTPs)/Protocol. Supersedes 1103
Effective Date | : | 09/01/2008
Review Period | : | 2 Years
Note: Flow of events for SOTP/Protocol preparation has been described in attachment VI.
72 Controlling of SOTPs/Protocol Copies
72.1 Controlling of both tentative and approved SOTPs/Protocol copies should be done by
the quality assurance department.
722 Required number of copies shall be requested from the quality assurance department
as per the attachment II1
7.2.3 SOTP/Protocol’s number shall be allotted by the document in charge or analyst
authorized by the supervisor.
12.4 All the details of numbers allotted for SOTPs/Protocol shall be maintained with the
documentation incharge or analyst authorized by the supervisor of the laboratory as
soft copy as per attachment IV and V.
8.0 REFERENCE
Not Applicable
9.0 ATTACHMENTS
Attachment No. Form No. Title No. of Pages
Bioanalytical Method
Standard Operating Test
Attachment I NA Procedure (SOTP) / 12
Protocol.
Standard Operating Test
Attachment TI NA Procedyre/?rotocol for 6
determination of
chromatographic purity.
Attachment 111 NA SOTP/Protocol request. 1
SOTP/Protocol Index
Attachment IV NA (soft copy). 1
Chromatographic purity
Attachment V NA SOTP/Protocol Index 1
(soft copy).
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STANDARD OPERATING PROCEDURE

=] forrent

"| Title: Preparation and control of | SOP No.. BE-A-015
UNCO WED COPY | Standard Operating Test Version No. 04
CONTROLLED STAMP | Procedures (SOTPs)/Protocol. Supersedes 03
Effective Date 09/01/2008
Review Period 2 Years
Flow of events for
Attachment V1 NA SOTP/Protocol preparation. 1
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ATTACHMENT -1

- torrnt

TITLE: BIOANALYTICAL METHOD STANDARD OPERATING TEST PROCEDURE
(SOTP) / PROTOCOL PREPARATION

Form No. NA Reference SOP No. | BE-A-015 | SOP Version 04
No.

NOTE:

a) For Attachment I, Format of Header should be as below,

Restricted Circulation @

Standard Operating Test Procedure/Protocol

SOTP/Protocol No.: BA/YY/XXX Revision No: | 00 Effective Date: | dd/mm/yy

b) For Attachment I, Format of Footer should be in the center of the page, as below

Pagexof y
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UNCONJRGLLED COPY
ATTACHMENT -1

O XD

TITLE: BIOANALYTICAL METHOD STANDARD OPERATING TEST PROCEDURE
(SOTP) / PROTOCOL PREPARATION

Form No. NA Reference SOP No. | BE-A-015 | SOP Version 04
No.

¢) For Attachment I, cover page content and format should be as below,

Title: Method for estimation of Drug (s) X and or metabolite (s) in biological matrix over
concentration range (unit) using High Performance Liquid Chromatography ----------- detection
Superseded No. Reference Tentative
SOTP/Protocol No.:
NAME DESIGNATION SIGNATURE DATE
Prepared By
Reviewed By
Reviewed By
(QA)
Approved By
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UNCWD COPY ATTACHMENT —I

e torrent

TITLE: BIOANALYTICAL METHOD STANDARD OPERATING TEST PROCEDURE
(SOTP) / PROTOCOL PREPARATION

Form No. NA Reference SOP No. | BE-A-015 | SOP Version 04
No.

c) For Attachment I, body pages contents and format should be as below,

1.0 OBJECTIVE
To describe standard operating test procedure for estimation of Drug (s) and or

metabolite(s) in biological matrix.

2.0 SCOPE
This standard operating test procedure/Protocol is to be read and applied by
Bioanalytical Laboratory personnel for the analysis of Method Validation samples (in
concurrence with SOP No. BE-A-013) / for the analysis of Study samples (in
concurrence with SOP No. BE-A-014).

3.0 ABBREVIATIONS
Note : Include applicable abbreviations and add any further as per the terms used in the
procedure.
Abbreviation : Description
BA :  Bioanalytical
conc. :  Concentration
CS :  Calibration Standard
cv :  Coefficient of Variance
HPLC :  High Performance Liquid Chromatography
HQC :  High Quality Control
id :  Internal Diameter
IS : Internal Standard
LLOQ :  Lower Limit of Quantification
LQC :  Low Quality Control
mm :  Millimeter
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UNCWD COPY

ATTACHMENT -1

 torrent

TITLE: BIOANALYTICAL METHOD STANDARD OPERATING TEST PROCEDURE
(SOTP) / PROTOCOL PREPARATION

Form No. NA Reference SOP No. | BE-A-015 | SOP Version |04
No.
mL Milliliter
mM Millimolar
mg Milligram
MS Mass Spectrometric
MQC Medium Quality Control
Min. Minute
ng Nanogram
QC Quality Control
r Correlation Coefficient
Sec. Second ‘
SOTP/Protocol Standard Operating Test Procedure/Protocol
Temp. Temperature
ULOQ Upper Limit of Quantification
Vol Volume
viv Volume/Volume
A" Volts
T Micron
ng Microgram
ul Micro liter
% Percentage
4.0 RESPONSIBILITY
4.1 Analyst

The analyst (s) involved in the method validation / study sample analyses are
responsible for adherence to this SOTP/Protocol.

4.2 Group leader/Supervisor

Group Leader / Supers}isor will be responsible to ensure ful}ﬁllfnent of all the
requirements of this SOTP/Protocol.
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4.3

4.4

5.0

6.0

7.0

Quality Assurance Personnel
Quality assurance personnel will be responsible to review and controlling.
Head of the Department/alternate designee

The Department head /alternate designee will be responsible for overall compliance of
this SOTP/Protocol.

METHOD SUMMARY
Biological matrix
Sample volume required
Anticoagulant

Analyte

Internal standard
Calibration curve range
Detection mode
Analytical technique
Sample treatment
Quantitation method

Weighting factor for Calibration curve

CHEMICAL STRUCTURE OF ANALYTE (s)
Name of Standard

Molecular weight of Standard

Name of Analyte

Molecular weight of analyte

CHEMICAL STRUCTURE OF INTERNAL STANDARD (s)
Name of Standard
Molecular weight of Standard
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Name of Analyte
Molecular weight of analyte
8.0 INSTRUMENTATION
Instrument Brand/Model Manufacturer/ Supplier
Note This section should be in tabular form describing Instrument to be used, its brand/model
\ and Manufacturer/ Supplier.
9.0 REAGENTS AND CHEMICALS
Chemicals/Reagents Grade Manufacturer/ Supplier
Note Equivalent grade reagents and chemicals may be used.
This section should also be in tabular form describing Chemicals to be used, its Grade
and Manufacturer/ Supplier.
10.0 APPARATUS
Apparatus Grade/Capacity Manufacturer/ Supplier
Note This section should also be in tabular form describing apparatus to be used, its

grade/capacity and Manufacturer/ Supplier.
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11.0 PREPARATION OF SOLUTIONS
Note Describe in brief the procedure for preparing solutions to be used, other than analyte
and internal standard stock and working solutions.
12.0 PREPARATION OF ANALYTE SOLUTIONS
12.1 Preparation of analyte main stock and or intermediate stock solutions:
Note a)  Consider percentage purity/ assay of standard while weighing.
b)  Consider salt equivalency while weighing.
c¢)  Weight and volume of solution may change as per the requirement without
altering the concentration for analysis’.
13.0 PREPARATION OF INTERNAL STANDARD SOLUTION
13.1 Preparation of Internal standard main stock and or intermediate stock and or spiking
stock solutions :
Note a)  Consider percentage purity/ assay of standard while weighing.

b)  Consider salt equivalency while weighing.

¢)  Weight and volume of solution may change as per the requirement without
altering the concentration for analysis.
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14.0 PREPARATION OF CALIBRATION STANDARD AND QUALITY CONTROL
SPIKING SOLUTIONS
Spiking stock
Details of Main stock and Intermediate Stock solution | Diluent .
, Solution
used (unit)
ID Conc. (unit) | Volume (unit) Conc. ID
(unit)
15.0 PREPARATION OF BIOLOGICAL MATRIX CALIBRATION AND QUALITY
CONTROL SAMPLES IN MATRIX
Take out the blank biological matrix from —20°C/-70°C deep freeze and keep at room
temperature for thawing and vortex adequately before pipetting.
15.1 Preparation of blank sample
To —=wmeemm of analyte free plasma in micro tube add --------- of diluent (refer section ----) and vortex to
mix. Ad d--- of ---- during sample treatment as per section 16.0.
Add of and follow the sample treatment procedure as per section 16.0.
15.2 Preparation of zero standard

To ~=--mmmn of analyte free plasma in micro tube add --------- of diluent (refer section ---Q)
and vortex to mix. Add of and follow the sample treatment procedure as
per section 16.0.
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15.3 Preparation of calibration standard and quality control samples in biological matrix with -
respect to ------- % spiking.
Details of Main stock and Intermediate Stock Biological
solution used Matrix Conc. ID
D Conc. Volume Volume (unit)
(unit) (unit) (unit)

Note

16.0

17.0

18.0

19.0
19.1
19.2

Sufficient quantity of calibration and quality control samples shall be bulk spiked (large
quantity of calibration and quality control samples) and aliquots are stored along with
study samples in same deep freezer.

SAMPLE TREATMENT

CHROMATOGRAPHIC CONDITIONS

* Retention time of analyte(s) and internal standard (s) may vary between run/batch.

DETECTOR PARAMETERS

SYSTEM SUITABILITY
Procedure
Acceptance criteria

% CV for the area ratio of analyte to Internal standard should be <5.0%.
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20.0 ACCEPTANCE CRITERIA FOR CALIBRATION CURVE & QUALITY

CONTROL SAMPLES

a) Correlation coefficient (r) for biological matrix standards should be > 0.99

b) Back calculated concentration for calibration standards should be within +20%
of nominal concentration for CS-1 and £15% of nominal concentration for
CS-2 to CS-9/ CS-10.

c) Back calculated concentrations for Quality control samples should be within
+15% of nominal concentration at low, medium and high quality control
samples.

Note : Refer the respective applicable SOP for the other defined acceptance criterias.
21.0 ANALYTICAL BATCH ORGANIZATION
21.1 For Validation Experiments.
Inject Blank solution, system suitability and validation samples.
OR
21.1 For Study samples analysis.

Inject Blank solution, system suitability, blank biological matrix, zero standard,

biological matrix calibration standards, QC samples, study samples, QC samples and so

on.

22.0 QUANTIFICATION

22.1 Quantification is performed using respective software.

22.2 Construct chromatogram of Analyte and Internal standard and calculate area under the
peak for Quantification.

22.3 Calculate area ratio of Analyte to that of Internal standard and plot against the
respective concentration to construct the calibration curve.

22.4 Use weighting factor (1/X, 1/X* etc) to construct calibration curve.

22.5 Construct calibration curve for every batch / run and use the same for calculation of

concentration of Drug.
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23.0 CALCULATION
Concentration of Drug (s) and or its metabolite (s) in unknown samples is calculated
using Iineqr equation (by respective software) :
y=mx-+c¢ '
Where,
y = Area ratio of Drug (s) and or its metabolite(s) to Internal standard.
m = Slope of calibration curve.
X = Concentration in ---/ml of Drug (s) and or its metabolite(s).
c = Intercept of Calibration curve.
Note Other equations like Quadratic may be used.
24.0 PRECAUTIONS
24.1 Always wear hand glove, mask and safety goggle while handling biological matrix
242 ;?gllc)illzst.he glass tést tubes and other glass apparatus with care.
24.3 Always use calibrated micropipettes.
244 Use and process the samples within the established stability period or establish the
stability for appropriate/sufficient period.
25.0 STORAGE OF BIOLOGICAL MATRIX AND SAMPLES
Store blank biological matrix in deepfreeze (—<20°C / -70°C) and study samples in ~70°C
deepfreeze or as per protocol, until use.
26.0 REPRESENTATIVE CHROMATOGRAMS

(Applicable for approved SOTPs/Protocol only)
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27.0 HISTORY
Note It should be in tabular form describing in brief reasons for revision of SOTP/Protocol or
making a new SOTP/Protocol.’
SOTP/Protocol No. Re;\lllglon Effective Date Reason for change
I;\?ﬁe Section | Modification/ Revision
NA Original NA NA | NA NA
Version
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