VOL. 38 NO. 9

Zidovudine #% Ji W B )

&5 NME HME$ 5 zidovudine #4ERIDURAI O IRIRE L 1S B LRI

R I £ N 1 S V%

VLNV ST S S

CEBC2 93 71 31 124 - ke 2 406 J1 1 HAZRD)
TRMGIE A LHERLE (AIDS) i % Zidovudine (AZT)
ROWBEIEIZDOWT, b FEMB LT o b 2T in vitro

iro 1,

7o b ISERE & T AZT &M% i vitro TUSE L, #EMIIDUEHER] (methylpyr-
rolidone, Azone) +5 & U'BAD AZT IEDEBYEIC B LIX T8> W TR L7z, T F
RREREZ N1 BRI T AZT WA &BH L, m3frh AZT A& R0 RIE L 720 3 72 SRMIIC 1S
HUZCE SRR ERWTAZT WAl 5 D HEMEBHLZNE L, DR E AZT DL F iz
B 2B IR ST A — 5 —d s, )W O BB RIS 0> b B R OB % Tl L 7z,

KIEHH H D AZT D7y b MEMIEIR, Azone (3%), Azone+methylpyrrolidone (3
%420 %) DFEMTEAFN1535E L 492 (EIHEX 7z T F D in vivo FBEE T2 £
BRIDUC & » THIMEO MR TE 2P i TR N D 2 &L 72, b b K HIC 7 LW %
WAL 7B AZT 5@t S, £ M2 100 cn?f BN kX 2 0WA & BT 5 = & T
BEIMHLND Z EHRBEE N,

LA MO B A R
e 8N Tn vivo TILEREMHE

Key words : Zidovudine, Transdermal, Azone, AIDS

Zidovudine (azidothymidine, AZT) 3z B REFIH 2
PERABIEST AL Fo 4 L2 KT, AIDS & & f
AIDS BHEFEMRBFIZ AT L TERAREYI B 114 5 TH M A8
BENTV3', AZT DHILBERIUL BIEFTH 25, 1)
FFBTOMBLEBRNRIZ & 0 IRILE D) 40 %H i & 1
5280, BLU, 2)mEEThh L DHKEEMHH 1 BRI &
B E¥ 5 AIDS 74 Lz ¢ o 4% mbigrE (1
uMEI%Y) 0S5 THRFT 57291213 2.5~5.0 mg/
kg Z 4BHEBICBEORE L AT T o kv Ed R TYw
3%, —F, ZoLk)uE TR E N AZT OaIER
I3, FFICEMMD RN L CTEET220BEME LT
AZT 3EIBIE TS EERBE ST T4 {, XN DNA
N A7 —EHLET 220 EEZLNTNEY, 2D
£ PO ERLE G HICE VTR, EWE FOENREE
(BELERE) 2MEL ) 2BET, ¥ 2N KBETRE
FEHE DL EBELEZ LNDH, TDHICIE—

ERE TREEOICEY L RN S 2REOBANLE L\,

EHER* B L-EERIR R L L T, BnE
MR (= bo 7)), WMEES VY LE F) DBIAINT
TICERLENTE Y, kEFH (24 BREILLE) cb7e»T
—ELmMPBRELRFRT L BRI N TS, 40

Fzig, AZT DGR HBE % BREEEICH 7 - TR S &
ORI RAOMELHHE LT, L EMB LU
7y P EROTERBNIRHA 2> 2D TEDHERL BET
5,

I M8 H &

Azone (1-dodecylazacycloheptan-2-one) |3 £ #
Y B et k)& 172, Zidovudine (3'-azido
-3'-deoxythymidine) (2 ¥ =H4 kX H L DV BA
L 7z, Methylpyrrolidone (N-methyl-2-pyrrolidone)
BHERIURTERRSH L VBAL 72,

1) 7oy bBLUbE FEHEREZR - SAER
173

Wistar REEPET -~ F (180~220g) ORI % % 5
BTV ZOMBTICHIEL, BB L UBRdgs
B L THMEAEH0.95 cm? 0O R i+ L ic &
FHL77, AEEHA (donor ) o EMism, HEENR
(receptor ) 12 A FEAL3E K &7z L, L4k % Bk
T37TCIcR-> TEWEZEB X7z, receptor 5 & &
REYICH > 7)o 7L T, 25%T b=+ ) L-75%
FEER KB (0.03 M) % iFH & L 7o AR B Ak
7wt 777 4— (LiChrospher RP-18,5 yum, 4x

REmIRES 1-]



898

250 mm) Z MV THB A rMEL, 260 nm Ll A%
FHRINEIE L & - TE MM R LU BEL 200 ol WG
A8 FHE T & N R (1 em®) Ni2s ) o
H(LREID oK% it (wmol) & LT Ko/,

SREHENC I L 22 & b WS ity 50 i) o i
Wi & OO A MR 2 B 0o U 2 ik, ) <D M ni kg 4.9
c* ORI L UM (donor ) & i &4
KATL 720 PO (receptor ) % /L B £ Sh K iy 2
L 37CIf > T, donor M-8 A L 728485 ¢, 0 Ky
ik ok A receptor Sl oo My il )D A KR (R4S AL
52 ETKkDI,

2)  Z v MCBUT B in vivo WINPE Ak

Wistar FBEVE 7 v b & 7L 7 2 FRME LT IT A0
L, BREL 72 BSBR I AT mi i 1.9 cm?on 7 5
ZENEBHK (TorTL77) #HvwCOEASE
AP QIR SINE Y - 303 R PAN U > 21O ThE Lo gl
SOMRMmL T, wily, B 70RO MM AZT
BIE 2RIk 7 o= b 757 4 —TER L7,

. & L 3

1) 7 FEWEAN

Fig. 112 AZT 7 » | i B @I~ 5 Azone
B &£ U methylpyrrolidone D8 455 L 72, Kigw (5
mg/ml) A & EEERE (1.5%107*«mol/cm?/h) i1
Azone (3 %) DM T 153 #% (2.3x10 'gmol/cm?/
h) IZ{B# 2 117z, Azone (3 %) (= methylpyrrolidone
(209%) %Mz 52 L TEBITE SRt (7.4x107!

= 8r

E

<

£

2

3 6

E

&

£ar

g

3

N

g 2r

j=3

5

5 1 I~

=

2

3 T T T 4 4 T %
§ 0 2 4 6 8 1012 24

Time (h)
Fig.1. Permeability through rat skin of

Zidovudine solution (5 mg/ml) in water (A),
+3%-Azone (¥), +3%-Azone+5%-N-
methyl-2-pyrrolidone (H), +3 %-Azone+
20 %-N-methyl-2-pyrrolidone (@)
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Fig. 2. Permeation through rat skin of
Zidovudine solution in water containing
Azone (3%) and N-methyl-2-pyrrolidone
(20 %). Zidovudine concentration of 1 mg/
ml (A), 5 mg/ml (@), 15 mg/ml (¥), 30 mg
/ml (H)
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Fig.3. Plasma concentration of Zidovudine

after application of Zidovudine solution (1
mg/ml) containing Azone (3%) and N-
methyl-2-pyrrolidone (20 %) to rat abdomi-
nal skin (4.9 cm?) n=3, + SEM

mol/cm?)

e (=2} oo
T T T

ol L3S}
T T

Cumulative amount of Zidovudine permeated %

Time (h)

Fig.4. Permeability through human skin of
Zidovudine from a gel formulation contain-
ing Zidovudine (3 %), Azone (3 %), and N-
methyl-2-pyrrolidone (20 %)
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Table 1. Ingredients of gel formulation
Zidovudine 3%
Azone 3%
N Methyl 2 pyrrolidone 207,
Palyacrylate (Carbopol 934) 17
Iydroxypropylcellulose 3%
Sodium Ilydroxide q.s.
Water q.s. to 100 %
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Fig.5. Calculated plasma concentration of

Zidovudine after an application of the gel
formulation on human skin (100 cm?)
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PERCUTANEOUS ABSORPTION OF ZIDOVUDINE
THROUGH RAT AND HUMAN SKIN

Takeo Kawaguchi, Toshinobu Seki and Kazuhiko Juni
Faculty of Pharmaceutical Sciences, Josai University,
1-1 Keyakidai, Sakado -shi, Saitama 350-02, Japan

In an attempt to develop a transdermal therapeutic system for Zidovudine, percutaneous absorp-
tion of the drug was examined in rats and human skin.

The ability of several penetration enhancers to increase transdermal delivery of Zidovudine was
evaluated in excised rat skin. Azone (1-dodecylazacycloheptan-2-one) showed a significant enhanc-
ing effect at a concentration of 3° in water. The enhancing effect was increased in the presence of
N-methyl-2-pyrrolidone (MP); Zidovudine solution (5 mg/ml) containing 3% Azone and 20% MP
showed 492-fold enhanced permeation compared to application of Zidovudine alone.

A Zidovudine solution containing Azone (3%) and MP (20%) was applied on rat abdominal
skin, and the plasma concentration was measured. Zidovudine was detected in plasma at 4 h after the
application, and a constant plasma concentration (2—3 xM) was maintained for 6 h.

The permeation of Zidovudine was also examined in human skin. A gel formulation containing
Azone and MP showed a considerable permeation rate of Zidovudine. Our results suggest that
transdermal application of Zidovudine can be useful in obtaining an effective plasma concentration
(1 «M) and maintaining it for a long time.




