
METHODS
Size M gelatin capsules were hand filled with
placebo, 8 ng, 40 ng or 200 ng of freeze dried Mab
using a funnel and capsule holders.

A methacrylic acid and methyl methacrylate based
enteric coating solution was prepared containing
14.5% w/w Eudragit® L100, 2.5% w/w triethylcitrate
and 83% w/w ethanol. The area between the
capsule body and cap was sealed using the enteric
coating solution and the sealed capsules were dip
coated and dried overnight. The coating process
was repeated to apply three complete coating layers
to the capsules. A small number of capsules from
each batch were subjected to disintegration testing
in pH 3, pH 4 and pH 7.2.

Enteric coated capsules were then administered to
fasted mice with concanavalin (ConA) induced liver
injury. Liver damage was monitored through alanine
aminotransferase (ALT) and aspartate
aminotransferase (AST) and immunomodulation was
monitored through transforming growth factor beta
(TGF-β) activity. Alongside this, placebo capsules
and 1000 ng and 200 ng of the freeze dried Mab
was also administered via liquid oral solution.

RESULTS
Filled size M capsules were coated with a Eudragit
L100 based coating solution to target release in the
small intestine of the mouse, at approximately pH 62.

A visual disintegration test was then performed on a
small number of capsules in pH 3, pH 4 and pH 7.2
buffer, at 37oC. After two hours capsule coating was
not breached in pH 3 and pH 4 buffer solutions.
After 5 minutes of exposure to pH 7.2, the capsule
coating breached and the capsule shell ruptured,
demonstrating effective coating functionality.

The capsules were administered to fasted ConA-
induced mice. Following treatment all animals under
investigation retained weight, no gastrointestinal
abnormalities were found and no remaining capsules
were found in the stomach. In comparison to
placebo capsules and the liquid formulation, for the
active capsules, ALT and AST levels were
significantly reduced (p<0.05), with 200 ng capsules
demonstrating the greatest reduction in activity
(Figure 1 and 2). In addition, TFG-β activity was
shown to be significantly greater for mice receiving
active capsules compared to those receiving
placebo capsules or the liquid formulation, illustrating
Mab immunomodulation activity (Figure 3).

Figure 1. ALT enzyme levels measured in the mouse model, 
following dosage form administration 

Targeted Monoclonal Antibody Delivery Using Enteric Coated Hard 
Gelatin CapsulesM1077

J.Mains (Encap Drug Delivery, Livingston, Scotland), P Evans (Encap Drug Delivery, Livingston, Scotland), R.Ellis (Therapix Biosciences, Tel Aviv, Israel), E.Brener (Therapix Biosciences, Tel 

Aviv, Israel), S.Dotan (Therapix Biosciences, Tel Aviv, Israel), J.Fraser (Encap Drug Delivery, Livingston, Scotland) and S.Brown (Encap Drug Delivery, Livingston, Scotland).

PURPOSE
Proteins and peptides delivered via the
oral route can be subject to degradation
when exposed to the gastric
environment.

Through the application of polymeric
based coatings, targeted hard capsule
rupture can be used to protect gastro-
sensitive API’s1. Prior to clinical trial,
early pharmacokinetic (PK) studies are
often conducted in small animals, such
as the mouse or rat. The pH variation
within the rat and mouse GI system is
not comparable to that of a human2,
therefore a suitable enteric coating is
required to target appropriate release in
the selected animal model.

The purpose of this study was to
investigate the in-vivo performance of
an anti-inflammatory monoclonal
antibody, administered to the mouse
model, via the oral route, using an
enteric coated hard capsule. The
performance of the enteric coated
capsule was compared to liquid
administration.

CONCLUSIONS

Capsules containing a freeze dried Mab were
coated using a Eudragit L100 based coating
solution. Effective coating performance was
demonstrated in-vivo, showing pH dependent
coating rupture.

When capsules were administered to mice, no
gastrointestinal abnormalities were found and no
remaining capsules were found in the stomach
after experimental completion.

In comparison to placebo capsules and a liquid
formulation, active capsules demonstrated
improved liver protection and increased
immunomodulation activity, demonstrating
effective delivery of a Mab using an enteric
coated capsule system.
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Figure 2. AST enzyme levels measured in the mouse model, 
following dosage form administration 

Figure 3. TGFβ level measured in the serum of the mouse model for 
placebo and active capsules. 
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