
METHODS
Phenytoin was chosen as a model low solubility 
drug for formulation feasibility studies. SDDs of 
25:75 API:HPMCAS-H were manufactured. The 
SDD was granulated using a range of excipients 
and particle architectures to assess the effect on 
dissolution performance relative to SDD in 
tablets and to SDD powder in capsules. 

Dissolution studies were carried out using 
tablets and capsules of 50 mg strength in a USP 
Type II-style dissolution bath. At preselected 
time points aliquots were taken and centrifuged, 
and drug concentration measured by HPLC. 
Separately, compacts of capsule formulation 
blends were made, and the hydrophobicity of the 
surface quantitated by measuring the contact 
angle formed by a droplet of 0.01N HCl on the 
compact surface. Results of these wetting 
experiments were correlated with the dissolution 
results.

RESULTS
Dissolution studies showed that addition of 
osmogens, such as NaCl or xylitol, either intra-
or extragranularly, improved the in vitro 
dissolution performance of the phenytoin SDDs. 
Wetting experiments showed that the addition of 
osmogen decreased wetting of compacts of the 
SDDs formulations. Thus, there was an inverse 
relationship between wetting and dissolution 
performance, suggesting that prevention of 
wetting reduced gelling of the SDD during 
capsule shell dissolution, which improved 
dissolution performance. A similar effect on 
gelling has been reported for HPMC-based 
matrix tablets, where the addition of an inorganic 
salt decreased gelling of the HPMC 
polymer(a,b,c). The optimized capsule 
formulations performed as well as tablet 
formulations of the SDD in dissolution 
experiments.

Preparation of Dosage Formulations

Formulation Composition
Capsule Granule Composition SDD Tablet Composition

Formulating Spray-Dried Dispersions for Capsule Filling R6114

M. Morgen, C. Sather, A. Lineweaver (Capsugel Dosage Form Solutions, Bend Oregon)

PURPOSE
Spray dried dispersions (SDDs) are 
broadly enabling formulation 
intermediates for increasing the 
bioavailability of low solubility drugs. 
SDDs have commonly been delivered in 
immediate release tablets. There is 
value in the capability to effectively 
formulate SDDs in capsules as well as 
tablets. Advantages for encapsulation 
include the ability to rapidly advance a 
formulation to the clinic, the ability for 
extemporaneous preparation for dose-
ranging or ‘point’ dosing, formulation 
blinding, and dosage form flexibility to 
accommodate specific target product 
profiles. The purpose of this study is to 
elucidate fundamental wetting, gelling, 
and dispersal characteristics that 
govern performance of encapsulated 
SDDs in order to guide formulation 
development.

CONCLUSIONS

For phenytoin SDDs, use of highly water 
soluble, low molecular weight osmogens
reduced wetting and gelling of the SDD in the 
capsule during capsule shell dissolution. This 
reduction in wetting greatly improved the in vitro 
dissolution performance of the SDD. Likely, the 
importance of wetting and gelation of the SDD 
depends on the properties of both the API and 
the dispersion polymer. Additional studies are 
necessary to understand more broadly these 
relationships and their optimal use for efficient 
development of compositions for SDD 
encapsulation.
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Phenytoin Physiochemical Properties

MW:  252.3 Da
cLog P:  2.2
Tm :  292-295C

Crystalline Solubility
SIF pH 6.5:  24µg/mL

Contact Angle Analysis

Contact Angle: 25:75 Phenytoin:HPMCAS-H SDD 
blended w/osmogen (2:1, w/w). 8mm compact 
prepared. 1 drop of 0.01N HCl added to surface of 
compact and photograph taken within 30 seconds. 
Contact angle can be determined by digital algorithm.

Ingredient Incorporation %(wt)
SDD Intragranular 67%

Osmogen Extragranular 31%

Neusilin Extragranular 2%
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Filling

Ingredient Incorporation %(wt)
SDD Intragranular 67%

Filler Intragranular 26%

Disintegrant Intragranular 6%

Glidant/
lubricant

Intragranular/
Extragranular (50/50) 1%

Non-Sink Dissolution of Solid Dosage Forms
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