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Effect of skin penetration enhancer on the drug release
from indomethacin-soft hydrogel
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ABSTRACT-We prepared a novel dosage form, peel-off type soft hydrogel using poly(vinyl alcohol), and evaluated the
effect of skin penetration enhancer on the indomethacin release from soft hydrogel by in vitro permeation and in vivo absorp-
tion test. In this study, we used four enhancers-urea, dimethyl urea, 1,1,3,3-tetramethyl urea, and pirotiodecane (1-
[2(decylthio)ethyl]azacyclopentane-2-one, HPE-101®). In addition, we evaluated the primary skin irritation test of soft
hydrogel using rabbit. From these results, we could find the pirotiodecane was a prominent enhancer, and soft hydrogel

seemed to be safe and have no irritancy.

Keyword—peel-off type, soft hydrogel, pirotiodecane(HPE-101®), indomethacin, enhancer

HHE F3le AEHOE FEg HATFH] FIT F
U= 77X FA) 28 (Transdermal therapeutic system, TTS)

2 FuFA} QB0 oI RPN 9% g, A7e)
A sk AT B ek SAE 5 olg Al 9@

Jon 2315} aAE 7
1ok, 3 AZHo s oFES £gsho 24 oFE9)
A T A3, FAE RN DREHA A2
| AATe=ZHA HA ARE TANE & vk 5
| Aok thekst AoR|gAAFo] JdE 9o
7P vl EAlE Fapdo] vol HEEa)
A= 2Heske 742FLS flattened keratin bricks
Atolell lipid mortar7} FHHOE AYRAAE TEE o]F

1] AT
Z=Bo]

o4d Qo] BoaRE S W BT e

FE Frol BT e 5
iz /‘ o]

tﬂ-

l-rI
mlm

e

—

¢
O

%

d
[¢]

o &l
Y
19,

¢

1o © 1o alo off e

9] ol5S He AEY BIvo® Agale] iR =
=X3 *T— B3le] X5 Fag SE3 o) T of

’6

i

o :g_f[‘i Zz]}\]iﬂ E;G o= }\]_Q_g

Hoh? 9is
= ubd °ﬂt iontophoresis$} sonophoresis 52 283 &2
A Fds R B EXAE AMSSke Yo A

A = A9 A5 £ S3Ale 9Felx ofEe

TR =R B8 Bolt o] ARl
Tel : 051)620-4886, E-mail : yhshin@star.kyungsung.ac.kr

35

g% seheht St seers WA o ZM
T RO 5 ﬂﬁﬂ A3} iR
o8 /\]*%5114 DR EER A2 Q] o] AHA

[e]

P

I 9}‘510]: Ob— ATiTEi Xﬂﬂﬂoi%
S ZA XA Q] ZPH 715 o
= d 01]}\1": 7]‘?—-11 710l E—‘Jfﬂ ‘IH"“
=3sPH A3} 5o g
A& oFE WEE 7Y
@<l soft hydrogel” 3, peel-off types]
& 383 o] 7IAERE oF=e] e # ol 3
FEIANZZA] B35 dolhsitt, RdoHERA
ZH|Zo|EA i"éﬁ%‘%%‘ﬂ =HERLE ARSI
TulEle BEE B E5ER] gomd iy dZdAEo)
Z]ioﬂ Hlwd g Q—Ek°] LFEHER HREFFE S
4 F e AFFASAA Y] ARl A7EHA ok B A
5401]/\1 soft hydrogel®] €& FG7|AZ AMS-S ZEH|E
HEL FAE J|ZANE o] &HI Yo FHZoE freeze-
thawings 2 2] JHESIO RN e g Flslsle] oFEE
£ 8 28T F Jde EFEAMY] 87 Al B
29 v} e FEA ZZo|p M0

A= 3

1=

L__

<]

Ry



36 BT - AT

HHE B3 GEY EHSEEAGE o) 71 AEY
ol ARgHI gloy B AFo|A= modified Keshary-
Chien skin permeation cellZ in viro T3 A%, a3
in vivo &5 A2< P Hlw AFHJTE. =3 AR
BAEHY B3R $8A] B FE 2540l £
7F HE22 AZF soft hydrogel®] =4 54 BH71E 913l
E7E olgsle gi A34¢ Hrkeidoh

Aguy

AEEE

ARTEL NFAIFEAEAN BY T2 Sprague
DawleyAl $4 313(230~250 g)9} New Zealand albino?)
4 EZ120~30kg)e YA 2ARE (221 1°C, 5% :
55+3%, B : 1247 HEFIDeIA 1Y F<F ALA

¥ Aol ARg-3I.

Ao & 717

A=HeR], Z2HAIFEZPG), SAH, Tween 60, T
WA Egolm=, 8o}, uwldsge}, 1,133 e WA S
glol & Sigma Chem. Co. (MO. USA)IA T3
ARt Z2] A FEYF1540MM.W. 1300-1600, PEG)
< Fluka Chemie AG.(switzerland)ollx] Zdu|dgdxg
(GOHSENOL® EG-40, PVA)2 Nippon Cohsei Co.(Tokyo,
Japan)oll Al Z}zF 74312, pirotiodecane(1-[2(decylthio)
ethylJazacyclopentane-2-one, HPE-101®)2 Hisamitsu Pharm.
Co.(Tokyo, Japan)ol|lx] 715 wol AMg-8l4TE 1 9] A=
< 53X % == LC GradeS AHS-3IATH Hl ARl AL
|3 A HAIEL A=HER] 3 SEARAI(UAL T=hHE A
£33 8417|7124 HPLC System(Hitachi, L-4000H
UV detector, L-7100 pump, D-2500 chromato-integrator)
£ ARSI

Soft hydrogel2! =

FRAZZAZ AN B2 o}, duas-aol,
L133-HEHW Aot R pirotiodecanes 4%°]™ Table
o] Yepd JEES ARE-319 soft hydrogele #|Z3HiTh.
Az BPHE HEe FU Yo R AXIAL 018 7
23] A3 PVA, e B 9% E33k 50°C
2o A 3A17F soaking ¥ F 85°CE 7M2-EIthHA &
o). WE PEG, PG, 24|, Tween 60, &t & o
[¢]

AL EJ3 F 85°CE 7131 HB &), A g9 B

Q
A8 713l 800 pme g wRIEIHA &35 & E3llo)

J. Kor. Pharm. Sci., Vol. 32, No. 1(2002)

- 21993)

Table I-Composition of soft hydrogel (w/w %)

Poly(vinyl alcohol) 12.0
Ethyl alcohol 8.2
Poly(ethylene glycol) 1540 ) 0.5
Propylene glycol 3.0
Glycerine 0.6
Tween 60 2.0
Dimethyl formamide 30
Indomethacin 1.0
Enhancer q.s
Deionized water q.s
To make soft hydrogel 100g

50°C7t =9 JIEHERIS JREASAA S} T EE}
n=o 3% Ag Hrlsted 3087 ¢ wwRke § 7jdE
7)ol B@ste] Aol ARSI

In vitro 3} AE

SDA 24 83 (230-250 )5 HF<] ofd=z SAPAZ] F
A7IAE7)(Oster, USAYE B2 &L AAsIAE o] 7)
ol AAR BFHo R FEE I8 &R 55%
5.5cme AAZFE o= ZebA basement membranel EHE]
21319}, Intact skin membrane®] 2] HAE o] )
= Aoy 28 T 2AEH 58 W E Fosd A
ARt ©]Z modified Keshary-Chien permeation cell&
olgsle] in viro B3 APL WAL FAANSEAF
7.79 el 223} intact skin membrane®] {I|FE F
25k, F8ASE pH 74 53 i 434 50 miE
71slsdct. 2ol whek ZAIE soft hydrogel 1 g& F9AS
of g3t & 37°ColM AFL Yo, AT 744
o7 FeAFozRY 1 m¥ AHNAL, A A% pH
74 53 A2k gdo s HE3Th X854 HPLC
2 AR 9. 489 ¢ 94 Z¥ G um, Cica-
Merck, 4.6x250 mm), ©]&732 10mM THNE 4FH
(pH 4.0) : SHIEUEZAE5 : 55 viv %), WHAA Gz
o Fake AR5l 268 nmollA] EFEE 243

In vivo &5 ¥

SDAl 34 8% (230-250 9)& FHEE wlH T F R
o} €2 AARIIZ Fosl AASIAT Al wet =
A& soft hydrogel, F=3= HITAIES 9 ATAFE 2 o
FEASAAE TH3A &2 xR 1gs 579 97
(x4 cm, TAF 16 el 27t Age § AT 70
2 Ao gRE ¥ 05miS AFHINAC ©lE 8000



A=rER] £ZE soj=2A2 ¥H o4F P& mixle RIS 9% 37

mpmell A 587 AR st FF 150 we HsIH o7
of 20mM U4 ¢EM(pH 3.0) 05ml, & 1mi 2
FEAAR] s d4te] opEUEZD SN 200w 78k
AHoHEHC|E 6.0 miE 7tel 1087 AEslY FE3
¥ 3000 rpmo-E A F3IAT). o HolAHO]EZR 5.0ml
= AlEE AER ol & Hav|Rall S A Al
Aot ZALE olFA 100 wel 83818 3 in vito 53 A
A} L7004 HPLCE 43815 th

Soft hydrogel2| L|FX= Alg

Soft hydrogel®] Z+ AWM in vito T3 2 in vivo
T A% 29 4 248 7R Al diste] F4 =4
Hrkelz] $15t] ejeRE 5o EAANENEREYtE
A A Al 1998-1163. 1998. 12. 8) A 9Z(FHAE
Ayl gAsk] At AAFEL . 7273 W
4 E7] G315 2.0-3.0kg) 6 vlEE ARSI mg
7] SHE-E ARE T 712 AR 742 2.5cme] T
AE AA 05gS AL3 F Uz B, 7oAIE Ho)
z2 73T AEH] BEL AFAA =X F 24,
TNZ AAEATE S Wbl Hrie ks v 34
o] A%, Z §F Y A= F /RNE Hrredo
AR Zukn 7H) 3o Ao ue) 0~45F02 RS
3 ZHbo]l A YeWE 0, oFF 7M. TRt g A
T AEE ARE 1, BEHS THke 2, b A% 3k
3, Al SRKETA AT} The V& 42 78]
Rk E BF P49 Hro| wE 0~45FoE FESIT
FZEol A3 YPEWE 0, ofF 7ML FESUeE A
AT AE)E 1, 7L BEEEEH o g8 Ewd
b s HE AE 2, HEe BEeF 1 =
Fo] £5& 7A-H)E 3, A% F=E(1mm o Fof 227
=E 79 velA 2R dEDHE 4= HUITh

2 o

2 oox

ft

i

it

In vitro £3} A8

DfFEHELAS FEt--g-Hot, TuA-g-ge}, 1,1,3,3-E
Eg| 2o}, 228]3L pirotiodecane 5 4% IREINE
AE 27t 2 wiw % gt soft hydrogels, |ZF+02
HREAESIA7 A 22 AAE Aznde] w2} A)
Z39}. 47 AxE soft hydrogel ©]-&3ld in vitro
53 249 43S Figure 19] YERASITE Figure 1914 B
= v} 20| lag time2 AP AMEZ RE FHEEAERD
Aol A2} Blsd e BTk Pirotiodecane H53F

2]
o

(#glcm?)
8 5

N
o
T

-
o
T

Cumulative permeated amount of indomethacin

0 1 2 3 4 5 6 7 8§ 9
Time (hr)

Figure 1-Skin permeation profiles of indomethacin from soft hy-
drogel containing various enhancers in in vitro permeation test. The
values are mean+ S.D. (n=5). Key: O; Urea, @; Dimethyl urea, A;
No enhancer, A ; Tetramethyl urea, []; Pirotiodecane 2%.
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Figure 2—Skin permeation profiles of indomethacin from soft hy-
drogel containing varions concentration of pirotiodecane in in vitro

permeation test. The values are mean + S.D. (n=5). Key: O; Piro-
tiodecane 1%, @; 2%, [1; 3%, B ; 5%.
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