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9 ek ix) AIDS X8AZ 713 del AeEs AZT (99 Zidovudine)7} 71x)= 2&ALS &
olm, % §oj) WQ3¥ AT F(FF W &, LuM) & A&EHZ Aol £ 4 ALEE 3}
7] 95}, QY TEAR] Karaya gum$ o] 83 ZHa T8 AZT #HHE Az3¥ct. Diffu-
sion cel 3} hairless mouse MHZ o] &3le] A ZH AZT WFEHE 4E2 UE B S AR
A3}, Karaya gum tlEg 20 24|, X8 A3 £, H718 318 53 £J4] (enhancer)
9] &7 wetd AZT W& SAo] 433 93-S W AoE JHHNUT 53 4540 1
B 74 2o O34 FEE AFAQ AZT7E F3slof oz, 95 T3 £3049] G8o] 433]
9% Aog vEiytl oE7Ix] EWAE AMESte] AZTe A% FgFS AR A3, pro-
pylene ilycol (PG)/oleic acid (OA)/sodium dodecyl sulfate (SDS)E o] Fo]A AAEA =3
AE A §319 S Wyt AZT 9§ SFxjeke| 71F Sratsiar oluk AZTS] hairless mouse H#
T3 £ & oF 0.21mmol/em¥/hr2 A& 5] & AIDS vlolgj2A9] 3 Fo] HG Aagloz
o} AME 7S EASS

ABSTRACT: To minimize the side effects of AZT(or Zidovudine) which is most popularly
used as an anti-AIDS virus agent and to administer AZT in the body in a fashion of con-
trolled -elease within a therapeutic range(minimum plasma concention, 1pM), AZT patches
for trar sdermal delivery were made using Karaya gum. From the study of drug release pat-
terns fr om the AZT patches through diffusion cell and excised hairless mouse skin, it was ob-
served hat the AZT release patterns were largely affected by the thickness of Karaya gum
matrix, the thickness of adhesive coated on the matrix, and the kinds of enhancer added in
the ma rix. Particulary, enhancers seem to play very important role for AZT permeation
throug! the skin since AZT, which is hydrophilic, should pass the hydrophobic pathway of
skin st atum corneum. Among the enhancers used, propylene glycol(PG)/oleic acid(OA)/so-
dium ddecyl sulfate(SDS) ternary system showed best enhancing effect : the rate of hair-
less mc 1se skin permeation of AZT was about 0.21mol/cm?/hr. This result suggests a possi-
ble use of the patch as a transdermal delivery system of anti-AIDS virus agent.

Keywor Is: Karaya gum, anti- AIDS virus agent, AZT, transdermal delivery system.
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AIDS® £33 A HY ZAHPZ (acquired immuno-

deficiency syncrome)2] ¢jo] HIZAE wi TE
FRIZA AT HYA BF9 Zgel g3 QA9
HY7|5o] @z 3| "Wolx Ueludes A4S Dk
o, S5 ¢utgos AA WY FAY vlojyx
(human immuodeficiency virus, HIV)d] 7=
ko] 7] F4oF gA ok! HIVZE 1A
o] JFIE ) HY75Y ANE FFehe EF
T AE(helper T cell)o] ZAHT o] AEE 1Y
AZIA] Hol o] HHgol A HolxlAl Hdt.
°o]& 7182 oi{7}A] & HUY FSol FolA
AFIAY T2 Aol o|AI7R ARAP S s F
B3 W F5] F53] 2FsHA At dHE
O & 3AA Zl= AgeiA ot

19831d AIDS o] flFo2 HIVIL &g o)z 2
G A7V} 13 Ee] gtu 3§ AIDS wlolgix B
A Eo] 7tElo] AIDS X g4 2 AM2E T Yt &
A AHRHI gl-= AIDS XNEANSLS BAte] HAA
A& WA £ AFdle &%) e Aoz vERY
X Jovt BH-:, I2%F, 5, 7E, Y HAE
59 #39, 54 T 49 FREE Fuketn e
Ae|t.

19643 etz |2 7hdEo] ARGy} 1985d &
AIDS Hlo]gjx F%ol 4FHY w5 FDARZRH
AIDS AgAZ2 FAH dA 7PF de) Ag=a
A= AZT (¥ Zidovudine)d] A$E o2 B4,
AellA g AIDS HlolH A §F§ 7HA17] #A8lIA
t 83 AZT Y F57F 1M o)4do] xlofo} dh=
Rog d&z vk &) AIDS 7 &xjolA 7}
A 9y AR = AZT $9 #Re AT 5499
(oral administ 'ation)o|t}. 28 AT FoiH
AZTE= & S o3 & Pl o3 w2A F+
I HZ 2o/ oF 40%2 ST Yo, waA
Byto g vj&2g (047, oF 1A7hH. wEhA Ay
A & (plastia)] AZT 52 1M ojAe g
A% FAAF)7] AsiMe o) 4A1zEtt 5~10 mg/
kg AE(60kg Y219 S, 300~600 mg) = &g
AZTE E-gsio gt gt} A AIDS XSA2A4] AL
L5 AZT7} 7FXe $3g9 7h3 & dde
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Fig. 1. A diagram showing the plasma level of a drug
that may be occur when the drug is administered oral-

ly in conventional dosage form ( ) and In a con-

trolled release form (—).

AZT B8 A5 U AZT $=9 F2% A%
2 & Q% B4 7dethe Aoz g#A Urk(Fig.
1 Zx). vk 227} 182t 248 o] &8t AZT
£ Fig. 1ol yehd viel go] X5 H (therapeu-
tic range) WolA AA3] x&HHow L&A
Sl oFE W& A)~H (controlled release drug de-
livery system)& A Zgchd, 7]1&e) AZT A+ &
o7} 7MAe HZEAS} o 4x[300ict E&3olsle
HAZSE TA 28 + S A V=

AZTS] g A2l B3 A7 Hol 94 A
EEI ler, 1990 3% o] A o]4 HEES
B AEAQ AZT Fod AU o]2g Ak
AZT Hg A28} g 2E&ES o] 83 FT Fo§
AZT A A28l A0 58 AZT A A|~"
(transdermal AZT delivery system)!®12 & &
237 BuHT ot

2 Aol AIDS AEAZA dEA 7P 2d
AMRE 2 = AZTE model drugl 2 3te] X &
o] WA HAFe Y& AHHOF zero-orderZ
Aol FIF 5 URE 5171 9l3te], I TRARI
Karaya gum$& o] &3 733 Fojg AZT HAg Al

<

1]
3
£R9E pEehs A MO 1 Yok

cl

13

AR Y A9k E 7o 4 model druge & AHE
3 AZT= 9B Wako Pure ChemicalsAl AE&
TR)5he] AT, TEA TEFAE AMSS
Karaya gume 7|3 Sigmadt AF& o= o
2P st Y% AFgsigich
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BALEAE ol &3 & AIDS VirusH o} A3 T AE Al2g A

e sE" A H/HEA FEAYL Jin
ChemicalAl M &S AME3I¥ T, ¥ F3} &304
(enhancer) £4] p:opylene glycol (PG, () 4%
3}at), oleic acid OA, Jin ChemicalA}), sodium
dodecyl sulfate (SIS, SigmaAl) 5& AMRSIIct.
2EA i EY Aol TEHE FAAE ozl AlSY
988 H&AAQ P-imalP(u)= Rohm & HaasA}l)
£ AHg3tSdTt.

AZT F ®=. ZY+de) AZTS g% 53} &
AE ST A 7AA b § AgEted
Karaya gum £% o A4J3] "7}ste] FAUsHA i
aict. ol AIE A @& pre-gel& HFHP o2 vl
57) 8] YAs E49 stainless steel 23 o
231 2% 9 ol ol¥AE ¥, 80 ColA
200 kg/cm?e] €@ oz 1087 ¢4&, AIAA
AZT7} ghyElo] Y M#H¥ e Karaya gum WjE
HAAE A23QPE. Ax3 Karaya gum ofEZ 2
o] RS TXi}7] Yk Gardner knife (5,
BYK-Gardner GmbH, 30 um o]4¢] S £%)
2} Meyer bar(m =, 30 um ©]3le] FA EX )&
AHg8FATH

In Vitro 2k2 ‘& AE. AZT HHE F8 &
W& 548 2AFi7) 98] Franz 3 diffusion cell
(u]= Crown GassAb)E ARSIt Diffusion
celle) Bal= oF 3.6 mL, &4 HALS (.64 cm’e|g]
I AL 365 Y AT 25E fAsH st
o} AREEojZ eceptor §HS A4HY AF B
(phosphate buff¢ red saline (PBS), pH 7.4)°]3l 2
HHE B3 L& H013 AZT 42 high perform-
ance liquid chro natography (HPLC, €& JASCO
A} 29 821-FP1E Abgsl) 2R354, HPLC &
g 98 Ag AR 2de td™ o Col
umn, Waters ¢ 3ondapak™ C18 (3.9 x 300 mm);
detector, UV 26 5 nm,; flow rate, 1.0 mL/min; mo-
bile phase, 0.1 % acetic acid 85 % /acetonitrile
15% = 0.1% acetic acid 75% /acetonitrile 25%.

AZT HFHE 53 *59 AF 3 EHE A
317] $438) hairless mouse®} I F&E FHF ke, 36,5
TAA AZT9 9% 53 A8 & vt P75 H
#3171 918le] 2 3 635 hairless mouseE QHehA}

A7\ AL ARE R g F 3R kR A AYE F

EZ2|o #2038 d42% 19963 3¢

Fig. 2. Schematic diagram showing AZT patch as a
transdermal delivery system. (A) Release liner, (B)
Karaya gum matrix containing AZT, and (C) pres-
sure sensitive adhesive,
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Fig. 3. Chemical structure of AZT.
A A7, AR kg AR
dn 3 I3

AZT miFlof cHst nE. & AFA AxF HH
Foi8 AZT HHE Moz =48814 Fig. 2
9} th. Model druge g AL2S AZTE @4 7H%
gyl AEHZ Qe AIDS A ARAM oY
zidovudine,
deoxythymine 2.2 £8|9 Fig. 33 £& 388 F
2E 7ML Y& vad Ae4 St (FA
2 267).

AZT #FHe 182} vlE”~E o|F& Karaya
gum-& Sterculia urens W EZ5E F&2HE 54
AA4 A ZA g R YFo|th(EX=F 9.5 %

10°).9 Aubd oz Mg @ vld 22 Yeholn]

azidothymine, % 3’-azido-3’-
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T "
¥ 5% & @R A7z Raslvigle ¥Ey
FAEAANA F1, geol MEsthe 3FE A
AN A= &Y8 AT HFA= dg) AgsHn 9
t}.

Karaya guri "WjEg 2] Hrlgs ZY4e
Karaya gum {-29] &3)4], 7kiAl, F&A 98&
ot =3 e Alde AZTe &34 98& 3t
I AH7E 2R B EAAZE AHEEHL, B AT
of AMRE W F E XA o] FE|MU 2 TF
Hlog, AZT 139 sled A2A] Karaya gum/
MY A A "E A8 Re YEdE 2 34
£ Ador & 7 Joh. 2 A} JEH A glo] M=
Aol 2H AZTE Tt 3 T8 HFHE A
28 4% 9o}, o Aol AZT loading ¥
o] 433l AL T ol Yl AZTe ETZoZ sl
e H&de] A et JAoBR, TER} )
E"d Ao AZTE- loadingd}1 W E- A HPZZo A
A& X F = Ao] AT Roz Agd.

Karaya gum 3 ZE]AIAY E3o] QojA FEiAl
o] ofo] F7IE4E 1R vjE= 2] FHHEHL
FAE el 2 EdY ol HelEe AF¥S B
At B Ao A vlE"E 29 BAE s
Karaya gum¥} 224" E3ulg 50 1 50 (FA
%)og "3l }. Karaya gum tfEZ Aol load-
ing® AZT9)  f& diffusion cell§ AL uj=
75mg/gl 8 &1 ME Ei APAl= 37.5mg/g
oz 39y

In vitro F2 & E4 ZTAL Fig. 4= AZT7}
7.5 mg/g loadir g¥ Karaya gum/ZElAl3] wjEg
20 Ao wii AZTY ¥E 54& BF1 9
t}. ZtzZbe] wEilAe] TEHE HAA 9 FAE 100
pmE DAY . TPelA BE mjEY 20 FA7}
golB4E load ngHe] e AZTS ¥E F=vt
718t Yok HE"AY A7 0.5 mmed B,
24717 AAF loadingEeiR AZTS <oF 22%7} %
259 Aoz v-Elgo. Fig 42%E TXg ¥
Ao FAE 10) ymE TIPS ul mjEH 29
=7 W3 we- vjEHA GHEHY A Y&
Hojzle AZTe %¥& Fig. 5o vehll=d], ey

=)
o
o
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Fig. 4. Release pattern of AZT from Karaya gum ma-
trix with different thickness (adhesive thickness, 100
um; AZT loading amount, 7.5 mg/g).
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Fig. 5. Cumulative amount of AZT released from
Karaya gum matrix with different thickness (adhesive
thickness, 100 gm; AZT loading amount, 7.5 mg/g).

29] EAe) gHgle] WEEHARE AZTY ol A
9] gL 2 5 Utk Fig. 49} 59 ARz Rg, o)
Eg 27t SAYAE YEEA] R sfEH S ol
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Fig. 6. Effect of a lhesive thickness on the AZT release
pattern from Kare ya gum matrix (Karaya gum matrix
thickness, 0.5 mm; AZT loading amount, 7.5 mg/g).

Ztzshe AZT9] ofo] Bobd kA & &ZelA &
& Aoz BPgEH, vlEd A £AY 0.5mm Brk
o] grolH Fq 3 ulE- A FFAo] oz AZT
HFe sjEZ 2:i- 0.5 mmE AAAT

Fig. 62 Karaya gum "jEZ A0} ZAIZ 0.5 mm
2 39S w Tiig HAA Tl & AZT %
2% H3E Ko Fu ok A B FEA
TA7} F&FE AZT BEFol F718ke 2oE |
Elgty. & T3 FAA7E AZT e o=Ax
A (barrier) &g dh= Ao 2 Bt webA
Karaya gum vl EZ A9 £4)7} 0.5 mme]i F&
A =X SAZ 30mngl AZT mFE A xRt
hairless mouse!] FF-& E3F AZTO S A4F&
st

n 2= 374  FRZ(stratum corneum), HHZ
(epidermis), % ¥}Z(dermis)2 & o]0}z 91,
lipidE ZFs)A 454 4Rl 37 HER A54
Q) AZT7} gAg] 9&g B3 Fod7|17t 250
et J7 Bi- 39S gol7] HsiA AHsA
B 23 234 A4sREd, Table 12 27}t
% 7 23} £AE Karaya gum sjEZ 20l &

33le] wt= AZT #iFe] sjEl A ZAEIE YER

Zeo|f #2049 H23 19963 34¥

Table 1. Composition of Karaya Gum Matrices used
for AZT Permeation Test through Hairless Mouse
Skin? (unit, gram)

Matrix Component A B C D E
Karaya Gum 4 4 4 4 4
Glycerin 4 3 3 3 3
PG — 1 1.5 1 1
0A — — — 1 1
SDS — — - — 1
3 AZT loading amount, 37.5 mg/g.
& 0.030 1.8
5
E, —e~Matrix A
E  0.0259 —+-Matrix B 1.5
—e—Matrix C
E
£ 0.0204 12§
£ g
o £
! L £
S 0.015 09 &
E §
=
5 00104 06
£
«
[
3 0.0051 s —" 0.3
€ —
©  0.000 T T — 0.0
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Time(hr)

Fig. 7. Effect of PG as an enhancer on the AZT per-
meation from matrix through excised hairless mouse
skin (matrix thickness, 0.5 mm: adhesive thickness,
30 um; AZT loading amount, 37.5 mg/g).

3 At 4 W E™Y Ao loading® AZTS g
37.5mg/g2® YA st Fig. 72 ¥ &
3 EAE AHESIX kS wel QA EA PG
g AHgste] AZT #HHE WEAUES Wl bairless
mouse YHE T3 AZT 3 E4& vias) e
W At XA E ARRSHA] g s (vhEA
A) Karaya gum "jEZ 2o HrHe AR A
A7t ol=Ax ¥ =3} N I9F 7MX AZT7}
hairless mouse ¥ EE o7t Exlsl= Aog Ug
wou, FXARA PGE AME3IEE W AZTY &
degro] FAEE AL & F Utk PGe £ 7189
Al 2818 5 e F4 Bulel AZTE A4

Aol ng, 254U AAFLEY PG IF ¥
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Fig. 8. Effect of 1dhesive thickness on the AZT per-
meation from mai -ix C through excised hairless mouse
skin (matrix thick ness, 0.5 mm; AZT loading amount,
37.5 mg/g).

lipid 8312 <ls) ! DR §% AZT 55 gols}
A e Aog Pddn. Fig. 744 sjEZls B
9t CE vusiE d PGe HUigfe) 3% &3 &3
Foel ZA J& 3 VXA = G Aoz Bl
PGE Az AHE3REE W) A% 53 23 &
= o HE Y Aoz vehdn 1oy 244
2t BHE loadirgHol Y= AZT9] oF 15% AL
glo] WEE Ryt Aoz el Fu 840
2 AZTE 53171 wele] Basictn dghsef,
HEA S fEY. o] FO 9bA T = oS I
Fi A4S Y3 A (Fig. 8), A3 TAS ok
L w AF Fi} A} oA E P Ao
Vet Gandier knifeg AF2HE wjs 30 um
o]5te] EAE ¢ A3l tEZ Ao EXdh= Zlo) B
7Vt 2 Meyer barE ARSA] 14 um FA7A
T 7Y =¥ JHesidoh. =XE HzAe) 54
7t 14 ymeo|YE w, 244kt E}%E loading=e] QL
© AZT9 ¢F 22%7t 9% g T3l Aoz ye
Y 30 ymo} F7|2 =Xg Afur thi % £t
Fo] AFaHA L, PG qUdARA EAZE AR
53 &3 g3 AV} = Aoz A= i
ot SA4L 4% PGSF £X3 Ahatke] A&
OAE 1:18 383 o|J&24 FHAE Mgt of
Egd A (vEgl2 D, Table 1 =)o), A2 1

e
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Fig. 9. Effect of PG/OA as a binary enhancer on the
AZT permeation from matrix through excised hairless
mouse skin (matrix thickness, 0.5 mm; adhesive thick-
ness, 14 um; AZT loading amount, 37.5 mg/g).

I

um FARE =X gtE AZT #HE A28 hair-
less mouse IHE B3 AZT &3} EAS =AW}
Q. Fig. 994 BE0] PGS} 0AZ T4 o)A
A £ g A 29, 9% 3 g3} PGrb
S AR WS 848 3A Jehd, 2447 A
% loading®e] = AZTO oF 43%7} 9j%g &
et Aog vttt 348 PGel 23X
AL OAE o]42A FUAZ L39S u),
el E9d oE g3y F=
(heterogeneous multilaminate pathway)& 44
A F= 8L 619, AZT Fage) 4ssle A
o2 &3t i}, Fig. 102 A4A kAo oji
Fit 2IAEZA AP anr) Ue Aeg g
ARG L& SDSE Fvksld PG, OA,
SDSE 1:1:18 g% 4H3eA 248 A7}
g wE"R A (MEY A E)E AHES) e AZT 3
T A7 53 548 Jepd 1”eldth. SDSr}
7hel AERA A4S ARSI S u) AZTe] 3
B Rafge] 343 71ge & 5 Y. Fig. 102
ZRE 2% AZTO IF Ri&ETes oF 0.21
pmol/cm?/hr 2 Uelyten) 2417 A% loading
Hol e AZTY < 60% 71 IR E Tt Ao
g vEhgth. wiEbA SDS7F 3 RE B3 AZTe &
Foll= e ZTE veplle 2oz A=,

O [

r

b .
o7 AAE:

A
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Fig. 10. Effect of PG/OA/SDS as a ternary enhancer
on the AZT pern eation from matrix through excised
hairless mouse skin (matrix thickness, 0.5mm;
adhesive thickness, 14 um; AZT loading amount, 37.
5 mg/g; sample r 1mbers, n=3).

EAE SDS7 I3 2 38 ZFo| 23324 (irrita-
tion) & oJ=AE VeEllEs Ao BuHT o8
2 A HEY <A 2 %{ ]EH A AL
gt Ze Itz uiEAsR] & o2 ?}‘I’}%U}
wEba 2pFAde] Aol glow A é 15747t ¢
ARBIAE F | FAAZA A sk 1t ]3
3% (lontophe esis) & AME3ke] AZTS F%F
IE AT S FE Sl AU

4 £

FAA A4A4 £2Q) Karaya gume jEZAZE
sto] S AR Jei7ix] AR 3t FIAAE 47t
st} A3 Fo + AZT HFE Azt Diffu-
sion cell#} hair ess mouse FH & o] g3l A zH
AZT HHZHE| FEY BE FAHS AR 23,
Karaya gum t|EZ29] T/, E¥8 YA 7

A, A7 A5 23 2AH 9] FR) weps] AZT
9] vH&E EX ) 2 wwggl
oh 58 Hye nEy Fzse

24490 AZT:} F28 wat Al
Mz 7049 380) 3] Fo% Aeg el
t}. PG/OA/SIISZ o] Fo17 A4

E2lof #2038 A2s 19963 3¢Y

g AIDS VirusH o} Am %o A

2 AsY AT

|32 W AZTS] I £3o) 71} 3R
oluf AZTe| M{ EH&HE7} oF 0.21 mmol/cm?/hr
2 Jehsttt. olg 2A4=, AW 3 AIDS slelyx

& 77 % 3 W AZT 5%, 1 ME &
87] 9% AZT s3] WAL Axlsiew o
370 cm® FAER 433 LA AoldE ¢ F
UG WA HAEHEAE FaAF)7] A
Karaya gum tjEZ A Yol loading®Ee AZTY
& AFR A F7HA Fojor & Ao A
Hu, SDSE AT ¢ A= 3 ATl A9 &
T AZT #¥ %3 g37h 958 X419 4F,
T o9t Wy ol TP S AHESE Rt ol
Yoz A% drsoAor & FAo|r}.
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