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ABSTRACT-We have studied the transdermal flux of prostaglandin E; (PGE;) from a hydrogel patch through hairless
mouse skin, to test the possibility of developing a transdermal delivery system. Karaya gum patch containing PGE; was pre-
pared by casting method. PGE; was stable in the patch for 10 weeks. The effect of current application, enhancer (propylene
glycol monolaurate : PGML), adhesive and patch thickness on the flux was studied using side-by-side diffusion cell. Passive
flux of PGE, was negligible. Cathodal delivery increased the flux about 20 fold. As the concentrations of PGML increased,
flux increased. When 5% PGML was used as the enhancer, maximum flux by cathodal iontophoresis was 55 ug/cm2 - hr.
It increased about 2 folds to 100 ].Lg/cm2 - hr, when the amount of PGML used was 9%. Large increase in flux and the
decrease in time to reach maximum flux were observed when the skin was pretreated with neat PGML (maximum flux
obtained was about 200 Wg/cm” - hr). Use of adhesive decreased the flux significantly. To the contrary of our expectation,
increase in current density decreased the flux. These flux data together with the stability data indicate that, though the onset
of sufficient delivery occur after 1-2 hours of application, therapeutic amount of PGE; can be delivered through skin using

iontophoresis and penetration enhancer.

Keywords—Iontophoresis, Propylene glycol monolaurate, Stability, Prostaglandin E;

Prostaglandin E,(PGE,)®] %2]&-8-& peripheral vasodila-
tion?} platelet aggregating inhibition’S & < o F=2
B2l WRA X8AR AMEE] Yt} PGES 7
T dAgFRo] QoA B3] wr|RARE B o] B
o] &g=o] gom Al AHEL Y= AFLE WA
AEAZ AHE-F= Upjohn kel Caverject™ 2 VivusAke)
Muse’} Tt Caverject= 2FE-2- 218 erectile tissueol]
o3h= intracavernous FAAZ T2 Fo] Wby vl &
A 7P Y WEA AR m"ﬂo]uﬂ ol# gk A5 9
3 °F 30%% xEol A WS FEITh: Bt
Ark? ey o] W oHs £ A self-injection®] T
=4 55 "ol AE e 50%7t ARE E7IEkAL Q)

=
-

T kY I FAL) 93 Fof A] A5 WS Hag
9] stz A&l WrE B 4 AUtk 39 Vivushhe)
Muse= SEAYUAAQIE o] A= JA] T Al urethral

burning pains} dysuria®l =L}t ol FxlEC] A3}

s

A AT

TR =& FE o] ARIAR
Tel : 02)710-9563, E-mail : syoh@sdic.sookmyung.ac.kr

111

718 7193l e Aotk oldd s SEs] 9
e ArEY BYEF AYF 2L noninvasivedt F
oubg ol s#e] Fasith PGE 9] A5 oFE°] A
dehydration®]o] Th2 #-=4(PGA,, PGB)ZE WH3}7] wjiZol®
AFEA7) Brbsst 449 st aE7] wiEel A4
A& Aol B} s Aoz YZATh B oA

(o]

=

£ PGE;°] I%-& 58] AZEHE B F de ¥l 54
R A ]'—)‘4 & H3A9Y. PGE; 33+ karaya
gume ©]-gske] Tt ‘11 R} SRA 8} o] L EXH
Al2=e] Faje] © 7‘]‘— FFS AR FF Wl e
G g IAT= a"]sl'ii‘:]'-

Ay

Al g 77|

PGE2 W|5 CASCADEA} AEFE Fdste] AHE3INL,
e UHEQ 22 AME-%F Karaya gume W|=- Slgma/\} Al
Z¢ ZTMNYL Yakuri Pure Chemicali} AES AR5
= Enhanceri’ﬂ propylene glycol monolaurate(PGML,



112

Chem Service, US.AYE 7} T3l ALL-3819.2H buffer
Azl HEPES(N-[2-hydroxy-ethyl]-piperasine-n'-12-ethane
sulfonic acid)E AldrichAF2RE] 76l AL&3I). )3
o] FHHEE 7717 g FAA) (ATP-X-983)y= Gt
Aoz HE Algdol ARESINT}. Diffusion celke ¥
Y7t 1 ml HES ARt ARSATHRLHE .
Receptor 89| stirring 52 2 2= multi-stirrer(VariamagA},
Electronicruhrer Poly 15)& ARSI A7 59 &5
= 22Zo| 7158 incubator (Jeio Tech, SI-900, ¢HAh)
& AR89 DC power supplyZ+= PT70-10MDC(Power
TechAl, HAHE ARSSHATE AgAgCl AT E8)H
coating & F7]81shAQ] W) ol A xEHUTH
Receptor &40l Y& AF2 Ag wireE AgClol dipping
3le] coatingdhs WHOE AFEGon A HFH) o]g
E AL 280 mm FA)E Y8k 2 ecmX2 cm 27)
2 AE ¥ sand paperZ 7i3o] EHE HoRli Fit &
8 2 acetoned ©]83] AL ThE KCl SholA Azl
t}. Skin® hairless mouse (female, 8-125)2] whole skin&
4890 HPLC system®© 2% Shimadzu CBM-10A
system3} SIL-10A auto injector’} AMREAL, ZHo 2=
Waters}9] uBondapak Cjs (3.9X300 mm)yg AHE-3lsith.

ok= E% HFe M=

O] XLEXHA|EA] donor phaseZ AMEE #F = karaya
gums o&3 AzsArh WA PGE9] EOH §90)
glycerol, PGML, karaya gum, F3A| & Wolx| & 42 o}
& °] EFES HHI polyester BEH ] dFF 2w
knife doctorg ©]-&3le] YA FA=Z H F 30°C 2
Al B1F Bt ARAA HFHE AZXSHT. PunchE o]-&-3}
o 1 cm A7AS Y302 Fhfjo] g ARSI

ofEo ordy

HAFHE 30°C 28 BASPAA 1057 5 4E = W
315 HHAN FEg FEshe WPoE ITIiAY. &
< 10 mi9] o I WA HHE YL tip sonicatorE
HHAE HHA7 = PHoZ AAsTh

In vitro 2253}

In vitrool| A AFHZHES] IE HEL passived} o] E
YL G2FALYE AA8l] 2 fluxE WA, =
& PGMLY] 5=(5%, 7%, 9%), A5e] A7), HHe) %7
(0.15 mm®}+ 1 mm) 5-& H3PA|F|H kB9 wHF3lo] v
e G ARG BE olREXYA S AL 23

J. Kor. Pharm. Sci., Vol. 29, No. 2(1999)

R

€ donor®¢! patcholl 937 (cathodal delivery)st] AAI3HA
o} 3HH H2Ee 7M7) A8 AR ol Al A
9 fluxell MR AT AT} Side-by-side diffusion
cellol hairless mouse®] ¥H-5 ztdZo] ulz-g 3kslA =
32 9o HHE ko oA 2 Yol B HEE F
T AAE eol=E I e 3L HH o 92
33l %S receptor chamber(pH 7.4 HEPES &)l $|
3 Aol QA3 o] LEXYAIAE AABITE g%
AlZ¥ale} samplingS 3H19™ receptor chamberdl] &
& 2% FHala A §Qo= vk AXKE flux #2 F
sampling time®] 7+ A174e) flux2A] e Zef] YeRASIT
BE ol 2EXFHA L HAFL 10A7F TN AFE A8}
At BE datet BEYTETHUAE o] e 2
2 B9 @il GESEX2 JY9] FHe BoE A%}
o] Student's t-test2 AAIBIATE P Fhel 0.05 719 w)
A2 fo4 e o7t Yok WA
Y
okZo| oFdy
Figure 1& #H Holxe] 59 S BAFE 3
= 10577 A3 W] dErmes A A=A
o] Ad o] EFo HFo] HasE dAFH W
(glycerin, karaya gum ¥ PGML¥} 72 f71E2 &73)
A g S BT ot

In viro 2252
OI2EZZA[Z vs passive flux
5% PGMLe| T-F-2 HFHE o83k tEiH(passive)

140+

120

" g&“{\%———’——’{”fl

Concentration (ug/ml)
8

6 =2 o &
Time (days)

Figure 1-Stability of PGE, in the patch system at 30°C for 10
weeks. Data represents mean = S.D. (n=6).
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Figure 2—Effect of iontophoresis on the transport from patch con-
taining 1 mg PGE; through the hairless mouse skin at 36.5°C
[enhancer : 5%(w/w) PGML, thickness : 0.15 mm, current density :
0.4 mA/cm?]. Data represents mean * S.D. (n=6). Tonthophoretic de-
livery was significantly different from passive delivery (p <0.05).
Key: [ ; passive, B ; iontophoresis.
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Figure 3—Effect of patch thickness on the transport from patch con-
taining 1 mg PGE, through the hairless mouse skin at 36.5°C
[enhancer : 5%(w/w) PGML]. Data represents mean + S.D. (n=6).
Key: @ ; 1 mm, O ; 0.15 mm.
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Figure 4—Effect of the amount of PGML on the transport from
patch containing 1 mg PGEI1 through the hairless mouse skin at
36.5°C [current density : 0.4 mA/cm?, thickness : 0.2 mm]. Data
represents mean +S.D. (n=6). Flux from patch containing 9%
PGML was significantly different from that containing 5% and 7%
(p<0.05). Key: @ ; 5%, O ; 7%, B ; 9%.
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Figure 5—Effect of PGML pretreatment on the transport from patch
containing 1 mg PGE; through the hairless mouse skin at 36.5°C
[enhancer : 5%(w/w) PGML, current density : 0.4 mA/cm thick-
ness : 0.2 mm]. Data represents mean+S.D. (n=6). Key: . no
pretreatment, O ; 0.5 hour pretreatment, B ; 1.0 hour pretreatment.

60

hr)
Y o
o (=}
1 H

w
o
L

»
E=3
1

Flux (ug/cm’.

o
1

o
1

Current off
/ \

T T T T T T

0 3 9 12 15 18

Time (hour)

Figure 6—Effect of adhesives on the transport from patch containing
1 mg PGE; through the hairless mouse skin at 36.5°C {enhancer :

5%(w/w) PGML, current density : 0.4 mA/cm?, thickness : 0.2 mm).
Data represents mean £S.D. (u=4). Flux from patch containing
adhesive was significantly different from that containing no
adhesive (p<0.05). Key: @ ; no adhesive, O : adhesive.
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Figure 7—Effect of current density on the transport of PGE; from
patch containing 1 mg PGE; at 36.5°C [enhancer: at 5%(w/w)
PGML, thickness : 02 mm]. Data represents mean £S.D. (n=7).
Flux at 0.2 mA/cm was significantly different from that at 0.4 and
0.6 mA/cm? (p <0.05). Flux at 0.4 mA/em® was significant] 2'
different from that at 0.6 mA/cm? (p < 0 05). Key : A ;0.6 mA/cm®,
O ; 0.4 mA/cm?, B ; 0.2 mA/cm?
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