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i & O#H &
PXHE
Mersd: A4t £ Cr ANAFUE > 3886 Fhimegm

Oxatomide

AR ERB AR EM e 44 & C (L-ascorbic acid) #m
LB IRER T 4 oxatomide AU EREMEREEBMHEF
BHFE - Oxatonide AF KB AL ETRE OREB RO FHES
BB > 12 B ATSMA A oxatomide RBHEAETEZE % Mg
AR AREXREGMERAN RGP EAEELRH TRt meFR
Bt 42— pPrdates oxatonide ShA BRI E F e BARA T E o

PRTFAERMARL  HERAKGELAE C L eE R ALk
ELEE CRFEFHEL - RBREOWDE R EEY
BUBR T BEgt  BARESORSNBN - BRELELE
RELFCRABMRAEYHYE B AEARRLCBETLALA
FEARRARLEBAERIERERASKGES  TEROHILLE
PMRAERMBBECHENTFEAAFEN EEEMAL - Bt A
AR B S B EAYH oxatonide EREWU B L L TR B LS
BAE C AFRRER > UBRAALETEHREAHEKA > £ Franz
BB R E PR oxatonide ¥ £ BUCHER - TREY - Ayt @itie
By FRAERRMERBAHENRY -

FRERIT > LK « B F0 Propylene Glycol 100 Py A R
Bk & HyO / Alchol / Propylene Glycol #9 ik 5] & 0:1:0



(45.449+0.919 mg/ml) v 0:2:1 (44.601£1.649 mg/ml) # oxatomide &
BMERSG mAERELE CRBE A% T €8 oxatonide
BEE S MR ERERAL SN pHAGER A oxatomide $
ARt F CRIAAGER  A—F @ R Franz BEEER
ENhis RS 0 it 5 C €8IS oxatonide #9535

s



EXHE

Key words: L-ascorbic acid, transdermal delivery, penetration enhancer,

oxatomide

The aim of this study is to investigate the effect of acidic L-ascorbic acid
on the solubility and in vitro percutaneous penetration of oxatomide,
which is an anti-histamine basic drug. The use of percutaneous delivery
of oxatomide would provide a mean to avoid the first-pass effect
associated with administration by the oral route. However, the
concentration of oxatomide in the existed topical gel product is high up to
5%, and when topical application to health volunteers, the peak plasma
concentration is only one tenth of that when administered orally. So the

work of improvement in topical formulation is desirable.

Besides a nutritional supple:ment, L-ascorbic acid is also widely used in
cosmetic industry, with claims of various skin care benefits such as
antiaging, moisturizing and skin whitening effects. In addition, when
ascorbic acid is added to fibroblast cultures, elderly cells are stimulated to
proliferate. The implications are that L-ascorbic acid may improve wound
healing. Although structurally, L-ascorbic acid is a very hydrophilic
compound, its ability to permeate through epidermis to the systemic
circulation has been confirmed by several scientists. Furthermore, both
solvent system and the change in epidermal structure play an important
role in percutaneous penetration. Hence, the influence on the aqueous
solubility of oxatomide in different ratios of solvent composition and the
effect of L-ascorbic acid as penetration enhancer will be examined in the
present study. The hairless mouse skin was employed as the principal

barrier and Franz diffusion cells were used as a device to investigate the



mechanism of percutaneous penetration.

The results demonstrate that in the H,0/Alcohol/Propylene Glycol
cosolvent system, the ratio of solvent composition 0:1:0 (45.449+0.919
mg/ml) and 0:2:1 (44.601£1.649 mg/ml) showed the highest solubility of
oxatomide. The incorporation of L-ascorbic acid to the cosolvent system
increase the solubility of oxatomide, however, the result was not caused
by the pH effect but the interaction between L-ascorbic acid and
oxatomide. On the other hand, according to the results of penetration
studies using Franz diffusion cells, it found that the addition of L-ascorbic
acid as penetration enhancer increased the amount of oxatomide

penetration significantly.
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Oxatomide 2 — L8 8k Ak 8 % 4% (H1-histamine-receptor antagonist ) »

B # ¥p 4] mast cell degranulation A 'EE AR LB F B R BB E
Bl R E RS @A R B KA ARR 0 TARIRE 60 mg
Oxatomide §% H{ & 4 /FE B R &4 E 0 FIRE 20 2] 40ng/ml
(1) > Oxatomide R % &1 4% F 85 42 AT % & 48 & aromatic hydroxylation
(%] & & 21%%] 30%) #uv N-dealkylation (%] & &4 13%)i2 & X%t (1,2)
AR Oxatomide /A BRI b S 2 i AHE L - B AT SMA B A
Oxatomide B LS EEFTHE 5% - FANRERRHIRAEGL
6.83 NEZRE SR TEE 292ng/ml>3) LEEUREESY
Z — - Bk Oxatomide s B AR H &y R > S R4E B9 H 6 4%
BEER -

AEABHBRED SR TESARANAETR BUAEHRELE
BURGA F R BAAR BB SE AR A ALt o) s € 25(5-10) -
AEEEMREBRAENLSE Ll TR ERBSURMRG TR
RPARERZ REBEEL BRABVR I RDFHE AR ER
(1L,12) » 3 — B AMT R EZEH EY M T Bttt e) g
BHE METATREAENEEATEMMENEY - LA
BATHRANA R0 -—BEHERVERGR TR FBEH RS
FAEA B3 B ey BB B f B AP B R F 6 REL -

KiEHgEEF E R -4+ ¥ E QR _Biah £ L4
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Tocophery! polyethylene glycol 1000 succinate (TPGS) - 4% + % F)
EH®AE | E ABORBERUARR L BB  ARERER
@ERBGE TS - REATREHEBKLER TPGS Fat o
Estradiol #6523 8RB ERENHER - ATRGBRHZ
TPGS LA B4R RS 7, AEJE % estradiol BB EE > 4 FEARK ' 2155
BEAAERAR  ANLRERERAHITAERNE OB ERE
B BASEREABENR  ERBEBABBIRENKE -

BRiYREARITHESALEREEE % C (L-Ascorbic acid) X 4%i5
Mt FCr FRARA - BB RPABRSENE K
B TR RN - R B kR L THaRBRE Qe
£ REBERARTHNAER > BN RARBKEGS A -
it F C SMRABACFRE —EAMAGRL CHBMOARTET
ERESERFEEREPAEAR(4) - Lee ¥ T HEL A CHHEESR
FHNRE BRAELEFCAHARBEINELEARSG L ELEN
HXENRABHEBORKGERPHABATRNES % E £ 8hiEtk
FATER(1S) - RIFARTI R R BT A4 4 £ C # Niacinamide 7
B AMNEET AT T HERMEESM(6) - 17 Oxatomide #v
Niacinamide £ A+ E 9 E @ AT LB A A A% 4 £ C F3 R
4t oxatomide sM A WA ¥ LA HEGG AR S -



R T ik
A
1. Oxatomide ({5 &)
. Propylene glycol (Fluka)
. L-ascorbic acid(Sigma)
. Ammonium dihydrogen phosphate (Merck)
. Potassium dihydrogen phosphate (RDH)
. Sodium azide (Merck)

. Methyl alcohol (Mallinckrodt)
. Acetonttrile (Merck)

o0 ~1 N W b W o

78754
1. Oxatomide EM & o #
()i a8 “‘
A 5 4 a
WL -FoK 0 WA 1,2-Propylene glycol 4k K R} to 5] i A
URAHEEBR LS RS H 0T

B A S

1121314 ]5]6[718|9]10({11]12]13]14[15]16

HO [ 1121 ]1]0]0 00011 2]2[1]1]1

Ale |01 (121 [2]1]1]0]JO0jO0jO]1}2]1]]1

PG (0lojotojojt{ri2ftlajrjtritritri2it
- ) o

BE 16t Egas(HO A PG=11DmA LML &
Cr BB E 1%,3%, 5% WWEHEEt 5 C Rk -
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L g a
¥ % 16 43 5484 A-(H,0: Alc: PG = 1:1:1)X HCI &2 pH
B pHEF A B2 EREEFE C 1%, 3%, 5% (Ww) &
BARARE <

Q) # ik
*z\ _ELE ﬁ? T ’j]

B 10 & %, oxatomide EA metﬁanol TEE2I0%H, BHAP
Bd 1l 24X EE 1029 > KB E e B methanol #EE
Win g ZREL 051,25 10,20, 40, 80, 100 ug/ml &
&, B UVIVIS 45 3% B 3H(V-550, Jasco) 4-#7 oxatomide
BIRE AR ERBE A F ER G IEHFELHE  ITE 8 R
(intraday) #v B B 4 (interday) &9#% 235 (validation) e

(3) 4k o o7 #7

HERBFREESER S5 ZENREF, 25 wABEL
oxatomide Aol E Z ¥ B R A, £ RET TNE R 37
C 24 o TEHM Y oxatomide F A A8 & Fho
oxatomide SARFF i@ G HKAE » 15 24 /[ BRfE » R OT EHE
Hoih £ iBiEE % (Vectaspin Micro, 0.2 £ m, Whatman) ##
2 (37°C ~ 5000rpm ~ Smin), .04 0 #%18 8 & 2L methanol
WM AU L UVIVIS 5 kB3 04 ik o sk s i
75 B2 oxatomide &4 ;8 J& o

(4) 3t F5 e 32



FRiEE M Rt —F# B Design-Expert &3t #58 (6.0 &,
Minneapolis, MN, USA) 4# @ 3#4% B84 AR5 ¥ oxatomide
BREZ R M

2. B EMBH (HPLC) 4 # Oxatomide Z ¥ 7k
(1) o4 &1

AEEIXM ¥ 7 PU-980 Intelligent HPLC PUMP (Jasco) & 4%
8] 35 UV-975 Intelligent UV/VIS Detector (Jasco) # 280nm
a4 B B 8Bk B 851 AS Intelligent Sampler (Jasco) R #47
DM ERE o FHRIE A %5 SISC 32 (Model 9724-2) : &k
AR %4 % Sum C 8 reversed-phase column ( Lichrocart®
250-4 Merk) ; # #1484 acetonitrile/ pH3, phosphate buffer
(55/45 , viv) I AeA 0.1% TEA; /Aik & | ml/min > # 23 &
74 100ul -

(2) o # ik

AR AE A o {|

#E 10 £ %, butyl-paraben LA methanol £ & % 10 £H# » &
% 10 EATRY 0.2 £ %E U medium £ &2 10 B4
sbAE AR A 20 ug/ml Bk -

L 2 i)

A 10 £ 5 oxatomide A methanol £ €% 10 &4 » B 1L
5, 10, 20, 40, 80, 100 ug/ml> BR b 9] &R Bk 2 £H 5 %] Ao



ANREZE DL 02 £H4:046H4 -

3. B F LB Z oW

(1) A 810 Bz ueMHRANZERAFER > £ E» Franz
diffusion cells (¥ @A 0.6361 FH s |, MARKL
45 £ docell 5 ABERH LR &8 7 (donor cell)
Mtk 08 £ FE 4> £ 8% (receptor cell) %4
0.1%TPGS #v 0.1%EDTA #j phosphate buffered solution (pH
6.8) Fi%& > MLE R (medium)Z & 6.8046g KH,PO, - lg
TPGS- 1g EDTA #v 0.2g Sodium azide 4o % 8 F K £ & £ 1000
EFEEMN A ATRETHE B ERSE EE
BN AT BRI AR IF R A W — -

(2) HmBLE
REERETRT oxatomide ZRERSHE 1:3:57>
O+ 14 16 8RR FTEE 1% 3% Fu 5% AipAr ECHE
16t 0.8 EH DR ALEE

(3) Buikedrd
RHEEREH0~1-2-3-4-5-6-7-8~10~12~14-
24 ~36~48~60 72~ 84~ 96 /)\8% » # Franz diffusion cells
B 200u] &9 4k 5h oL Bk 4e B #ﬁ(HPLC)ﬁiﬁ oxatomide Z
58 -

(4) 847 52 22
FRAF B a4 R i — 3 # A Design-Expert %3t %% (6.0 I,
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Minneapolis, MN, USA) 245  3#4& &5 48 A # oxatomide
BEZHEME -



CF X

Oxatomide & — 35&x M 84 > B B A AR FR AL RF 4
£ 280nm EZ B FSHERYCE o #IH oxatomide f£ 280nm &y B AL LA
UV/VIS & E B3t REITEZ0H > 18— F #7820 (validation)
R o BRMTERESRELY 051,25, 10,20, 40, 80, 100 pg/ml
AEEERERENERRFHENM%F B A (interday) &£ B
P (intraday) #9sE205R3F4E > HE B NRE B ROHEE L H A
026-9.74 & 0.52-694 $#E > mEANAREBRNGEHRE T4
0.04-0.33 & 0.03-1.47 % B > AT EBHEREERL S THEITRE

(Table 1) -

% T B4 oxatomide 95t A AR > HR etz EReIA L - &
R IEFE K ~ B HAv propylene glycol Z #8544 + 14 Design Expert 3%
4o EAR gy oA R4 & Stk ] o E 3T oxatomide £ gb AR IR
Wb TFTRERGBHVEN LECRBAE I Ao EEEL
B AEE o 8 Oxatomide ¥R BB H A EME T ER (Table 2)
oo ot FEERE AT » Oxatomide #5443 4 H,O/Alcohol/PG
# 0/1/0 Fv 0/2/1 G)EMERS  LiEMES 5 #A 45449 £ 0919

mg/ml #v 44.601 + 1.649 mg/ml » WM E WA OB KELEMAEE

it



1% % 0.003 + 0.0004 mg/m] -

#1 B Design-Expert #t 88 3%4% &85 4% 4 Oxatomide BREGTHE
ZAEBHL K BN PG B factor (5K A response & £ 8557 Cubic
model % 3% {454 #f Oxatomide Z R EH LN REEMK - ok -8
#4v PG =18 factor #} Oxatomide R EHF EE > BB 5 E 2
MBEEATEBE - BTEIREATIALEAGHEE  REHEN
PG #FAE3 & oxatomide 8 EME R F XILBRYUPERK - L L

eF X A

Y =-0.1587 X; + 45.5313 X, +24.3445 X3 — 85.4567 X;X, —

34.8205 X, X5 -+ 23.5264 X,X; —179.2703 X, X:X;

E+ Y A solubility X~ X, Fv X; 4 51 4% & 7~ i# 4% #v propyleneglycole
B 1 o2 Bk TFoxatomide A & FERE R M ER TR ERENE
=t 4B & 3D [ o & B 7T 40 oxatomide &3 R E BB A BT R A

HER % PG -

Oxatomide 895 EMR T €L LA 808 At £ C 9%
Aot pH 18 65 7R Bl 8 ¢ % % Oxatomide #9542 % - d3 & (Table 3) T

#a Oxatomide £ £ B W A A BREME AR ELE F C R e tbds
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FtE Ml MARwA etEr £ C {2 pH AR L LR 24
Oxatomide 895 B L2 FBEAVE BRERGLE FCHGAE
42 i Oxatomide #9;5 4% B B B 7T £ & Oxatomide # £ 32 4 4 % C 1L

Y HEMXAFLBRT 0 1248 Oxatomide & 5 A2 38 fu -

i — 3 24 HPLC #f oxatomide 4T XM X FB I ERHEE 02,05,
1,2,5,10,20, 40, 80 ug/m! A BEIEERE > #4TE B A (interday) &
£ 8 M (intraday) 95 HRRPE - LB B NAE B W e %)
£ 0.10-4.81 & 0.66-1095 3e[f - mEIB MR EB N EBEE 55 £
0.01-0.40 & 0.01-0.80 o[ » BT HMHEREEE S ETHLRE

(Table 4) -

Oxatomide £ 7R Fl iS40 560 F & R ER 4 R(Fig. 3) » 8T LA 4b i
t 89 F KR &4 HE Permeability 44 %(99.144 + 13.429) x 10°

em/h o HR R B a4 A HyO/Alcohol/PG this] & 0/1/1 & #5383 %
WA FARRANHAEBOEREER MAA BRFLABRSGES
AFRHUREET RBSHEHRRECNRABREREAY RS

i RtBBRECAS B RAHRGEEE - BRESHELERF

#1 A Design-Expert #3#8F15 &84 # Oxatomide B M BE » &

R 8857 linear model A & il & 98 K oK B Fo PG ¥ Oxatomide %
16



ERHARE - AXELIEAS
Y= 723566 X;-6.8228 X, -38.1029 X;

£ 4 Y % permeability » X, ~ XpF0 X5 951K &K - BHfo
propyleneglycol - B 5 #0 6 /4 %] &7~ oxatomide f& & & K [F] 5 4% 4

ATLAAMMESHREAIDE -

EEUE M 4 A HyO/Alcohol/PG EL 5] 2 0/1/1 B4R » 3t ho R B
B L34 £ C 4 oxatomide F LRUMBE S TRE R L (Fig.
4) FAm T ANt £ C ek F & Oxatomide 1838 & F o) EHEAS
RRFmEGELEFCHRY LFBRENEEMEARgEEC
Wy R E R o d Lty Y ST RARSEEF C Hitik

Oxatomide F & £ H — E 8 5LK -

Table 5 %t oxatomide £ &R BEH B AOFolicn RE FH LE4H
4 % C 83 & Flux #v Permeability 1 > T & RAET %A 44t £ C
# e fe oxatomide & H,O/Alcohol/PG (1:1:1) ik & 4 &AM A S
B351E A » B Flux % 3.035 +0.296 ug/cm’h « 4 4 % C 4 oxatomide
FUABRE BB R TRA KA & C €3 /v oxatomide &
BARFE > daYtey 44 & C ¥ oxatomide 2B B %BIEA B4 £
CAZEHBRSMHEESBEM AT E Y & E #5343 Au oxatomide
DL



k=% -8

R iRt & oxatonide MEMETH MEMLREE
C (L-ascorbic acid) ##mmiEH - b A% gt 5 C #
oxatomide B HRA KNS EA X ERRAHE v - B AT ER0L
fed & & C R{2 ¥ Oxatomide B By AR S A R E R EHAER - A
EngttE C REKMTANRY RETEAEEG iR
THRMNKECHBER T B E  BARNEHOBLNES
BRI RABAUR T ARMEEERRBES -
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Table 1: Precision and accuracy of interday and intraday validation

Interday
Concentration (ng/ml) Mean SD  CV% Egror
1 2 3 4 5 6 (7o)
0.513 0.532 0.443 0.497 0.542 0.521 0508 0.04 7.00 1.64
0.956 1117 0.886 0.911 1.045 0.890 0.967 0.09 974 325
2.032 2.026 2,089 2.036 2.051 1.933 2.028 005 255 1.38
5.070 5.143 4.937 5.290 5.179 5.000 5.103 0.13 251 2.06
9.753 10338 10.190 10.142  10.766 10276 10.244 033 320 2.44
20.070 19.623  20.127 19.728 19593 19908 19.841  0.23 .15 -0.79
39.880 39.429 39810 39491 40.263 40.092 39827 033 082 -043
79.753 80.403 80.063 80024 79984 80092 80.053 021 0.26 0.07

[ntraday
_Concentration (ng/ml) Mean SD  CV% Ezror
1 2 3 4 5 6 (%)
0.520 0.535 0.572 0.548 0.513 0.572 0.543 0.03 468 8.68
1.065 0.981 1.114 1051 0.956 0.934 1.017  0.07 694 1.67
2.289 1.873 2.018 2.120 2.032 2.018 2.058 0.14 672 2.91
5.486 5.185 4.970 5.202 5.070 4910 5.137 021 4.02 2.74
11.133 10.217 9910 10485 9753 10.090 10265 049 482 2.65
21.745 19.389  19.127 20.296  20.070 19910 20.089 092 458 0.45
43.514  40.153  41.717 40.045 39.880 39910 40870 147 360 2.17
79.092 79771 79367 80296 79753 79.849 79688 042 052  -0.39
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Table 2: Solubility (mg/ ml) of Oxatomide in various cosolvent systems

No. H,0:Alc:PG S(‘::l“g';li]llilt)y SD.  CV (%)
1 1:0:0 0.003 (.0004 11.96
2 2:1:0 0.151 0.0060 3.97
3 1:1:0 1.086 0.0544 5.01
4 1:2:0 7.781 0.4095 5.26
5 0:1:0 45.449 0.9188 2.02
6 0:2:1 44.601 1.6487 3.70
7 0:1:1 42.261 1.3288 3.14
8 0:1:2 34.635 0.8373 242
9 0:0:1 24.451 0.6803 2.78
10 1:0:2 6.284 0.3578 5.69
11 1:0:1 3.447 0.1580 4.58
12 2:0:1 2.054 0.0644 3.14
13 2:1:1 2203 (0.1872 8.50
14 1:2:1 G 668 0.1702 1.76
15 1:1:2 9214 0.7334 7.96
16 1:1:1 7.192 0.2665 3.71

2|



Table 3. Solubility (mg/ ml) of Oxatomide in the presence of
different amount of ascorbic acid and at different

pH values.
Ascorbic pH Sy 8D CV(%)
0% 5.0 2.708 0.140 5.171
1 % 4.0 29.849 3.098 10.378
3% 3.6 80.348 1.060 1.320
5% 3.4 132.418 3.273 2.472
0% 4.0 3.769 0.481 12.771
0% 3.6 3.478 0.269 7.731
0 % 3.4 4.543 0.407 8,968
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Table 4: Precision and accuracy of interday and intraday validation

ntraday
Conc. Error
(ng/ml) <1> <2> <3> <4> <5> <6> Mean SD CV% Yo
0.2 0.208 0.198 0.211 0.205 0.225 0.199 0.208 0.01 481 3.76
0.5 0.463 0.467 0.469 0.462 0.482 0.461 0.467 (.01 1.63 -6.53
1 0.901 0.907 0.909 0.905 0.930 0911 0910 0.01 1.15 -8.97
2 1.986 1.998 1.993 2.004 1.993 1.994 1.994 0.01 0.30 -0.28
5 4,908 4914 4911 4911 4921 4.968 4.922 0.02 047 -1.56
10 10.114 10020 999  10.037 10.021 10.031 10.037 0.04 0.40 0.37
20 20319 20418 20450 20.398 20.246 20.388 20370  0.07 037 1.85
40 39823 39794 39784 39.800 39882 39772 39809 0.04 0.10 -0.48
80 79.115 79464 79512 80088 80.113 79369 79610 040  0.51 -0.49
[nterday
Conc. Error
(ng/ml) <I1> <2> <3> <4> <5> <6> Mean SD  CV% %
0.2 0.195 0.203 0.199 0.174 0.188 0.179 0.190 0.01 6.04 -5.17
0.5 0.576 0.535 0.415 0.513 0.562 0.514 0.519 0.06 1095 3.87
1 0.898 {1.882 0.896 0.854 0911 1.067 0918 0.08 822 -8.19
2 1.946 2.019 1.882 1.670 1.822 2.122 1.910 0.16 8.25 -4.50
5 4.662 4925 5.060 4.534 4,853 49432 4.829 0.20 4.04 -3.41
10 9.796 9.981 10.501 10286 10.262  9.955 10130 026 259 1.30
20 20.239  19.741  19.615  20.257 19.909 19.017 19.796 046 233 -1.02
40 41.026 40.704 40593 42565 41.631 40472 41.165 0.80 1.95 291
80 79457 79712 79.729 78544 79149 80.012 79434 052 0.66 -0.71




Table 5: Flux (ug/cm®/h) and permeability coefficients (x10°, cm/h) for

oxatomide from H,O/Alc/PG cosolvent system at different ratios

HLO/ALPG Flux Permeability coefficients
Mean SD Mean SD

1:0:0 0.297 0.040 99.144 13.429
0:1:0 6.606 0.766 0.145 0.017
1:1:0 1.941 0.288 1.787 0.265
0:1:1 5.591 2.767 0.132 0.065
1:0:1 0.284 0.050 0.083 0.014
1:1:1 2.610 “ 0.322 0.818 0.101
1:1:1 > 1% Vit C 2.646 0.708 0.089 0.024
1:1:1 » 3%Vit C 2.293 0.219 0.029 0.003
1:1:1 » 5%Vit C 3.035 0.296 0.023 0.002
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Fig 1: Contour plot of oxatomide solubility (mg/ml) in the solvent

mixture containing water, alcoho! and propylene glycol.
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Fig 2: 3D plot of oxatomide solubility (mg/ml}) in the solvent mixture

containing water, alcoho! and propylene glycol.
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Fig. 3 : The cumulative amount of oxatomide penetrated versus time

through the nude mice skin with various cosolvent system
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Fig. 4 * The cumulative amount of oxatomide penetrated versus time
through the nude mice skin with the addition of various l-ascorbic acid

concentration.
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Fig 5: Contour plot of permeability coefficients of oxatomide in the solvent
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mixture containing water, alcohol and propylene glycol.
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Fig 6: 3D plot of permeability coefficients of oxatomide in the solvent

mixture containing water, alcohol and propylene glycol.



