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Introduction Methods
Or:a:lbioavéilaﬁi“tyhOf large m'OIeIC'UIdeS rem?ircmjs a(;najor Material Capsule manufacturing and characterization
challenge Idn the p jrn.aceytlﬁadl.n UStryt'.dn ele:)R'On:;%% Optimized C10 was kindly provided by Ashland. Vivapur®102 (MCC) Customized size#0 HPMC/HPMC-AS capsules including a hydrophobic agent
SinlEnellnig) elibkel RS, UnkelitCle]SpioI, . S, was provided by JRS and magnesium stearate (MgSt) was acquired were manufactured on pilot scale capsule manufacturing equipment using
and siRNA, exceed 500 Da in molecular weight, which from Sigma. Size #0 Capsugel® Enprotect® capsules were manufactured Capsugel Lonza proprietary technology to manufacture bi-layer capsules [4].
seriously limits their absorption along the gastro-intestinal at industrial scale.
tract. Consequently, these molecules are typically delivered via Disintegration test
subcutaneous injection to ensure systemic exposure, despite Formulation preparation Capsugel® Enprotect® or customized capsules were filled with C10 (n=6)
the drawbacks of invasiveness and reduced patient adherence. 70% C10 was first blended with 29.5% MCC during 10 min at 49 rpm and disintegration tests were performed for 2 hrs in HCI 0.1N followed by
using a Turbula® mixer (Erweka). 0.5 MgSt was added to the pre-blend 1 hr in buffer pH 6.8 using a DT2 disintegrator (Sotax), in accordance with
To overcome these limitations, formulation strategies aimed which was mixed at 100 rpm for 2 additional min. EP pharmacopeia.
at enhancing oral absorption are gaining Increasing attentiop. 10 and f ot X o Dissolution test
Among them, the use of perm.eatloon. enhan_cer.s’ Such as sodium and formulations characterization The two-step dissolution was performed by placing unsealed capsules
caprate (C10) has shown promise in improving intestinal Optical Particle Size Distribution (OPSD) of C10 filled with uncoated pellets of Esomeprazole magnesium trihydrate (EMT),
permeability [1,2]. In parallel, enteric dosage forms offer was evaluated with Morphologi 4 (Malvern). an acid sensitive model APl in a USP apparatus type Il (paddle) for 2 hours
' ‘ ’ idi ' ‘ in HCI O.1N followed by 1 hour in phosphate buffer pH 6.8.
prr:).;cectloglf’:lga!cnst g?s;rlc IaCIdItY atr;]d enzylrlr?a:cclc Seg{g]datfn Flowability and compressibility behavior of C10 and associated formulation Y PhosP P
il Sinelelline) uelgfSusl ins eése .'n = ?‘ma inigsinle o W S were tested on Erweka GT and SVM Il (Erweka). Slug test was performed on
the Sl:'rface area for absorption is maxmal. Beady—to—flll bilayer C10 and C10-based formulation to evaluate their ability to form a plug to be
enteric capsules represent a practical solution to achieve filled in size #0 capsules using a slug tester (Sauter). Plugability is used to
enteric protection without additional coating steps. evaluate the encapsulation ability of powders on tamping filling machines.

The objective of this study is to develop (1) a formulation
suitable for large-scale capsule filling incorporating a high
amount of C10, and (2) a capsule with preserved enteric
properties with high level of C10 to support the oral delivery
of new drug modalities.
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compressibility CE Diameter (um) CE Diameter (um)
. Slightly decreased
Carr index 21.90 + 0.82 19.6+1.83 compressibility Fig 6: Particle size distribution of C10 in (A) number and (B) volume.
Angle of repose (°) (25 mm) 44.3+1.2 419+ 2.7 Improved flowability

OPSD of C10 shows a mean diameter of 13 um with a DN50 at

Angle of repose (°) (15 mm) NA 45.0 £1.5 Improved flowability 7 um in number and a D[4;3] of 155 pm with a DV50 at 144 ym. Fig 7: Plugs formed on slug tester,
(A) 275 mg pure C10 at 45N, (B) 275 mg

Dynamic evaluation (FT4) formulation at 45N .

Stability index 0.56 = 0.01 0.91+£ 0.01 Improved stability
Basic flow Excellent flowability
421+ 2.6 92.0+24 . . . :
energy (m)) for both Disintegration test 100 Fig 9: exemplar
. . . . images of
- Both free flowing During the disintegration tests of a) Capsugel®
Specific energy (m) 4.0£01 4.7£0.1 with low cohesion Capsugel® Enprotect® capsules filled with 8 (Erzproliec’?@)
C10, 4/6 showed holes in the capsule shell 2 o | capsule filled
Flow rate index 3.9+0.2 2.2+0.1 Improved shear rate sensitivity after 90 min in HCI 0.1IN. Disintegration test S with C10 after
was performed with C10 and showed that no E 1 1h30 in HCI 0.1N
Compressibility (%) 10.9+0.2 79+0.2 Decreased compressibility capsule opened after 2 hrs in HCI O.1N, > and (B) custom
: Figure 8 B and C. enteric capsule
Slug test (size #0) - filled with C10
Fill weight 275 mg 275 mg Good bl ¢ d with Dissolution test 0 : ? Timeg(()min) v 150 v gf";ﬁr 2hin HCI
ood plugs were formed wit Dissolution profiles of custom capsules was - ‘
Force a lied 45 N 45 N . . s e e Customized capsules ~ ——Enprotect® capsules
i forces adljpjce:tfofr tlampl.ng compliant EP and USP pharmacopeia,
: rocess. Height of plugs is :
Plug height 15.4 mm 16.1mm zdapted to sigze #Op 9 Figure 8 A. Fig 8: (A) Dissolution profile of EMT encapsulated in
Plug aspect Good Good Capsugel® Enprotect® and customized enteric capsules, n=6

Conclusion
Combination of 70%C10 with 29.5%MCC and 0.5%MgSt presented suitable characteristics to be filled on industrial capsule filling

equipment and could serve as pre-mix to enhance oral bioavailability of large molecules. Large quantities of C10 can be encapsulated
In customized enteric capsules. Compatibility studies need to be performed on extended duration to confirm the results.
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