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Asymmetric membrane capsules for the delivery of poorly water
soluble drugs by osmotic pressure

FlI ﬁ%gl

S~ fﬁ"’f‘ﬁ\ﬁﬁﬁﬁh” @E%’“&'ﬁm%  HUE R S E 2R IR ﬁ%ﬁ ’ Lﬁﬁ%
BTSRRI S SR R R i%ﬁlj‘?’@”ﬁ?i&i?ﬂ*‘l‘*ﬁ?’i BRFLELT A
Efﬁ@;&‘t’p}@é& ) ggffﬁjllfﬁ‘}%gﬂj_}{ﬁ’ﬁgf 5 FA,I-‘JEIXF"?JF[JEIJ 1r}rﬁz(coat|ng
solution) » F 33 * *Uﬁ%i?\*i&(quenching solution) » [iy 7 B’ b &' ¢ ZES
ﬁﬁ R Bk [Pﬁ%gf.g&p YAt P (RIS DIy VPR - 55 BRI 1%
Ot R - 3218 felodipine 71 nifedipine [xxﬁ@@g\liﬁi’ﬁ R ) ”FPI”J“ =
ER U RS Gy ETN NS I 'J@FViﬁiﬁﬁ?”JE Jf ?E o

adi NS BEP 1 AR R 2 R Y f’f Wﬁ%”’iﬁgi?&’ﬁfﬂ@ Seraph berop - BEP E'W?T’
i [ﬁ}?ﬁ%’m%’?ﬂ@’?fﬁiiﬁ% i) JL@@#%#’JEU@L“ EIFHJH'?TT‘\"J[W?M?T
| o T nifedipine B 1 - BYEPB R P 5471 hydroxypropyl
methylcellulose (HPMC)fi Jiﬁ ﬁl?fﬂpfg'u + sodium lauryl sulfate (SLS)f J%UDE all
nifedipine EILJA[;E'I}HJF&%“T il *44%??%\' &5 HPMC 50cps 5 ‘i‘ [EBri
Fﬂ U] > HPMC #1 s|_s A Jff\?[l?]'iﬁ TIBEPIRURE Y I‘IIJ%?UIEIJI:A[E{#' T8
FSEPIIIRYLT o T 4 WER nifedipine [iFi%E R B E }@%ﬁ’vﬁfﬁg\%ﬁkw,ﬁ 'ﬁfﬁj

i
¥

A non-disintegrating polymeric capsule system, in which asymmetric membrane
offers an improved osmotic pump effect, was used to release poorly water-soluble
drug in a control manner after encapsulation. The capsule wall was made by a phase
inversion process, in which asymmetric membrane was formed on stainless steel mold
pins by dipping the mold pins into a coating solution containing a polymeric material
followed by dipping into a quenching solution. The polymeric capsule with
asymmetric membrane is then filled with a blend of the active agent and excipient for
the controlled drug delivery modulated by osmotic pump effect. Two poorly
water-soluble drugs of felodipine and nifedipine were selected as the model to
demonstrate that the controlled release characteristics can be manipulated by the
design of polymeric capsule with coating an asymmetric membrane.

The results showed that the release rate from asymmetric membrane capsule increased
with increasing solubility for both drugs. A correlation between drug solubility and
the initial drug release rate (calculated from the slope of the drug release profile) was
verified to be linear. In order to enhance the release rate for these two poorly



water-soluble drugs, solubilization with the addition of solubility enhancers is
necessary. In the osmotic system for nifedipine, the influence of core formulation
variables including viscosity and amount of hydroxypropyl methylcellulose (HPMC),
amount of sodium lauryl sulfate (SLS), and nifedipine loadings were examined. It was
found that HPMC 50cps was suitable to be a thickening agent and both amount of
HPMC and SLS showed a comparable and profoundly positive effect, whereas
nifedipine loading had no influence on the drug release rate. Mechanism responsible
for the controlled release of nifedipine from this system was proposed.



