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Abstract : Transdermal drug delivery(TDS) offers many important advantages. For
instance, it is easy and painless, it protects the active compound from gastric enzymes, and it
avoids the hepatic first—pass effect. Also, it is simple to terminate the therapy if any adverse
or undesired effect occurs. But skin is a natural barrier, and only a few drugs can penetrate
the skin easily and in sufficient quantities to be effective. Therefore, in recent years,
numerous studies have been conducted in the area of penetration enhancement. The most
commonly used transdermal system is the skin patch using various types of technologies.
Compared with other method of dosage, it is possible to use for a long term. It is also
possible to stop the drug dosage are stopped if the drug dosage lead to side effect.
Polysaccharide, such as xanthan gum and algin were selected as base materials of TDS.
Also, these polymers were characterized in terms of enhancers and drug contents. Among
these polysaccharide, the permeation rate of Paroxetine such as lipophilic drug was the fastest
in xanthan gum matrix in vitro. We used glycerin, PEG400 and PEG800 as enhancers. Since
dermis has more water content(hydration) than the stratum corneum, skin permeation rate at
steady state was highly influenced when PEG400 was more effective for lipophilic drug.
Proper selection of the polymeric materials which resemble and enhance properties of the
delivering drug was found to be important in controlling the skin permeation rate.
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1. M E Fe&TAE 1 71 204wk 32 v

Az B7E 4 Aok A7 HEAJA G

W5 okm Age we Fad AL Ay A R F7-& A (Tricyclic
el o2 So, 9, b ol So] A9 antidepressents, TCAs)e|th. &4+ MAO 9
glom okEo] AAI 2ruE Ao HAdEn A A (Monoamine oxidase inhibitors, MAOIs)
2 okg=s oUEel §A2 S glon(l, 2], 1 olm, Hto] JEE AHAHA AREY AFF
2 9% gio 4 FFE wE 1y 3 Z}ekA (Selective  serotonin reuptake inhibitors,
A %3 23 F32 WA w3, oy SSRIs)7F Aiajolar, Al 24t &-9-&5 A2
nago} 9 P mil BAdeE 4 BEE s 5o VAR EF & F Ak o
A mol FuE ideith kBl FEEHE A 9 #A8 A AAAFE oA APHLD
AW ZERELel =g ofEe] o8 ofav) E4o AFFE AGFoRAN APz Tk
By e BYR st oGBS Fz Rz g 7R eEA 9 s YERdta
o] 9olo] T} dFAu ¥R Az ol #F del A vk g 7HA Solg A S ¥ $2E

W, FoF g37F YeEpded g4 S8 = FofdA] 109 Fo vERdtiE Aotk
o] 3o AT opaict, aejug A @ AzEd A B A Al el = E5AE
2o} Swe A7 HAE 73} Hoko| A A (fluoxetine), 35 M ¥l (paroxetine), AE&H

ol 4 & oo
o O

o
A H3-8]. o] 9t I ZALHLe MeHor AREoO]
A 4=E 24 A2®(Drug Delivery ARTEo R AEYse s Adsts Ao
System, DDS) &89 oA 713 Zb4 9w th AFEA At 1 A8 vk
Hoprt IE-E FI =S Fode IR F AzEUe] AR R A =Yste] 23
484 (Transdermal Delivery System, TDS)<. Aslsles AS Adgy oz Austr] widol X
2 o] FRE Tt Favf A&HoR oA AZEUL 2go] ZAatdc) =3 FIFA
THEER bR HE&LEe MEEN &£: A e 59 AEAAEA 2L AFEAA =g
2 zdste 9% FEATAxdolt) 17 719 vehtA @tk gy o Pagore
U thEe] Fodub "ask oFE AA7 w1 Fo 4, T, Vs, BUS, HAAER AT
Aol i Ag, Eo] AE elA tial Zoll, Bt 5 AAgFE, dEY A4 AE
e A 2 AEdn e BAgo] 7l IR BA #Hg Tol duh I AFF7Y ATz
AF7 Brlse A$oE ARIFARA o & b E Qi
go] Erlssithe dAE k. AIESAlE Go-oA Bg 27 @A Mg EAR A
o HH HEAF7] wiEo] T Fe 285 Agd 22820 24 2 AFHNE Haslst
s W RS 2 N {5 5o §88S I FEEYL gHE B2y 95t B AgolA
dosx g ABE AEste Ao Fasi) = g2 AE JdugHe IARERAAE =
FeZA A} e GBS ABAE ALE 3ol olo g Aol diste] A

bols okBo]l fE EF BES fANA F 2. & ¥

I RAES HAs & e AAZ L)

ofF gt} FEFIAAE ol 2TE FHA 21 A9 Mz U 2Y 77|

2 F dv FEE 23 7] Wil gees g5 &5 Ao AMEH HATMTH matrix
AA ] AP Azt B4 AYL Uk ¢ 24| xanthan gum? algin Sigmaihe] A] Sk
39 e ofx WEE urE A kot S Agslgen  FdeeSAEA  HEAE
g Fo ofHiA AAAG EES nHAZo (paroxetine, Fig. 1)& SigmaAilAl EFA kS
2 % ez Azsta Utk T X Abgslgon EnENAZ AFEE  glycerin,
e Jesty, 534, 5718 59 F4 PEG 400, PEG 800(polyethylene glycol, n: 400,
S HRlth U Feu 28R T FAE 800)2 AldrichAHAl 53 A FS AME3FATh I
e EH9-11]. FEFAE Axstedl AR BuiEAE



Vol. 28, No. 2 (2011)

MilliporeAte] Milli-Q water filter system= A}
&3t AP 2E&FE AYMeR 2443
o Agste] ARSI In vitro A A9
A EFEgNS Sigmarte]  phosphate
buffered saline(¢]d} PBS)S o] &3t pH 7.4
2 AxstF o Add AL&gk 7|E Sl =

-$-&#2l Paroxetine?] ] %-

T3 54 AT

s AFFete] ARSI AdEES
(FedEadsEAA 4578 & AT 1007150 g
9 Eé WA A (Specific Pathogen Free,
SPF) %7 SD(Sprague - Dawley)d] #=E
Hok Eo]_;q AdFUA7F A F3 A7 & A3
TES *49—.“0}04 In vitro°l Xl H2dS S8l
ulo @ Algd Yo ¥HE HZa o Fig. 2. Transdermal Absorption Apparatus of
= yagas }%_O]_oq nlF a1, 89S A Drug Release In Vitro.
i dEER A%g $ EdE FeEd IR
E98 742, AR 27 50eme] 27z wpg 22 d¥ 2d
&6 o e\ I =8 AEHA] 2A A
Aan o ADeA G B8 g 2L BHEE ALERA A=
Wl FolSTI, 4E vE AWRA YPES ARERAL Azyes 94 @
Zake] mAAZ T Aee AdsAr). Ae o o] gufjol] MelE HATGHF, = FEAE
S5l A% Fig. 2¢] Franz 8% 4 drive iﬂifjfaxﬂi “ooki] :?mé;ii %]ioi 2
= E 5 5 &3] AT - 0_1 q8= A
consoles AbEeel AT AAHA. LlodR=s /\P%;}“ﬁ %17‘5’*]{} %‘%‘i TAEA it
faH=F gt ojd 71E7 B UA
Ao R 2GS At JEALE W
Astdet. Az Fe-F ARFAAEY] =
0 A% Table 191 YeEit).
< 2.2.2. In vitrod| A 9 37 T3
o I 20 AzE F¢EF AR R
= In vitrool A9l 50mle] FIE 7HAH HEF
g A= IRyl udE T3 o4 *c}%oﬂ Az
F g A FHe F¢EFT N FHA dx
Fig. 1. Structure of paroxetine matrix& 9l 37+05C & WX]‘H‘ FELAA
Agstgon muE Agetel o Fee %
Table 1. Composition of Transdermal Formulation (unit : mg)
A B C D E F G H I
Xanthan gum 270 - 240 - 240 240 240 240 240
Algin - 270 - 240
paroxetine 30 30 60 60 60 60 60 60 60
Glycerin - - - - 40 - 80 - -
PEG 400 - - - - - 40 - 80 -
PEG 800 - - - - - 80
Water 1000 1000 1000 1000 960 960 920 920 920
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C FHEA em
D EY] TR, g/ml
o A, em?/ b,
D FAER, pg/em®/hr
¢ AZH b,
D FHAY (] FA)R, em

BT LN Qe

oFEeol IEEH]E gFEE

FaEER Aty 9F7F barrier?t
(DellA (0 ¢/ o X)7F Xell #AIgle] dA 0}
AREH FEFErt 0olgta Mg, 9F
g "ol A kR e AHA FAo] B
testng FoAet & Zﬂ«] Lo EulAl
o] yowvBE I GBS Fdeg HH=
149“3}04 Ok‘j‘ﬂ A Kol upe} g 5o &
viE 3 FEAA Y sink condltlonol ]
= ME‘ril St A ToRo A oOFE
T QE thae )4 o= LPE}IH{U}.

2] APA]—EH oﬂ /\1 9/]
] }\1

of HomyE MAY HrAZHES o83
o FHE Fahg-ANIHE Aol Keb
D& ¥ + Atk AP 7187}

=, . ]
& Joln o] AXME AtSe] A4S we
o] lag-time LTol 3 3} 2 J¢ L’I‘#
azREY FE a2
barrier?] 74 L& <tobA lag*timegildrﬂ D
£ T3t Do FHASTERE KE 7Y F
ATt

3. Zn & nE

HAuEA F-e5AQ JE3AVE Hot
3ol olES Y& FRoAM e R Ty F
HE0A4 Fo W e FRHPEE #Es)
Ak F, ALA FEQ AIZAEY FHFS
30mg, 60mgo.2 AIFTFAE Axste] Ad
S Yo, RIHEIAZ ZEAY, PEGA00,
PEGR00S 7tsle] FaEzIAo d3S A
EsA=

WA, Fig. 3 gEAE 9] gk wpg F3
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Aol Ao HAAAQ Fi} e 5A7E S
A A4 el (lag time)oﬂ o213 glom ofEo
gkaFo] 30mgel S Wl xanthan gum< 1.048 u
g/cm?/ho] v algm~ 0.998 yg/cm”/ho.Z At
HAAth FEo FHS 60mgl=E 39S wWe
xanthan ~gum< 1205 #g/cm*%hel™  algine
1109 pg/cm’/ho @ A4Stk Lag timeol
°olF YEE olF=E FEFFH matrixe] 2t
oo W& yHEHE=H =F A A 2] hydration

rate Aoleh WZETh Aol Al kRl Fol
Be A9t AuHoR mE FAEEE e

ot

Fig. 49 (a)¢} (b= =2 FAZA e F
H&EE7F Ao R wE xanthan gumoll <F
29 S 60mgl®E 1AL FHEZA 9
FTHo HUbEe] wgle e AdE Yehigl
. 1A F 2EAP40mgE)E 1.606 4
g/cm*h, A 80mg(G)E 1.939 g/cm”/h,
PEG400 40mg(F)¥= 1516 £ g/cm®h, PEG400
S0mg(H)E= 1928 vg/cm®h 183 PEGS00
80mg(DE= 1.259 yg/cm*/hE AXFE Qo)

25

: Xanthan gum(Paroxcetine 30mg)
: Algin(Paroxcetine 30mg)
: Xanthan gum(Paroxcetine 60mg)
: Algin(Paroxcetine 60mg)
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Fig. 3. Amount of Paroxetine Release versus
Time with xanthan gum and algin
Ointment.
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E : Glycerin (40mg)
F: PEG 400 (40mg)
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Fig. 4. Amount of Paroxetine Release Versus
Time with xanthan gum using
Various Enhancers(a) and (b).
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Table 2. Permeation Parameters of paroxetine through Rat Skin from Tansdermal

Formulation

Permeation parameters

Jo(g/em’hr)*  Tithr)”  D(cm®/hrx10%)°
xanthan gum  A(paroxetine 30mg) 1.048 4.25 5.23
algin B(paroxetine 30mg) 0.998 4.87 5.67
xanthan gum C(paroxetine 60mg) 1.205 433 6.28
algin D(paroxetine 60mg) 1.109 3.74 5.79
xanthan gum E(Glycerin 40mg) 1.606 7.93 5.24
xanthan gum F(PEG 400 40mg) 1.516 7.87 6.83
paroxetine .
60 xanthan gum  G(Glycerin 80mg) 1.939 9.44 5.87
mg
xanthan gum H(PEG 400 80mg) 1.928 9.23 6.61
xanthan gum I(PEG 800 80mg) 1.259 5.04 5.85
a) Js © steady-state flux, b) TrL : lag time,
c) D : diffusivity coefficient
Ao 2} Zo] algin®t} xanthan gum9 A E A -] el Algel v) skt
Egzwy WE Aoz JehgiEd o= Tz 3 matrixe] A Dol =LA
algin®.t} xanthan gume I EAloA & 4 dee v HY ofE 5W matrixe} 3 3
Aol =& kA pHREEA A -3t A7k 8o &3 3] matrix 5 FEY
FEo f% 5A matrixBA FFS G v L7t WetH 2R e FLRIEE o
7] wEoln weh FAEHIAE HURS o o] 493ty gFrrt Wty wite] IE F
Fi&Eert wEA vEegern 53 PEG 400 HFo] WME 4 9low matrixe] ztolZ Fi}
< AEEE A P mE RFREEE U XA AA Y FF R dFgS wE F
bWl =gAE, PEG 8008 £ow FiEn o AZEY. gy FHSZHAL A&
o] Z7He vErTh dbq o2 PEG 4002 A Ae BuiAFR ZEshy ARk oR fEI
44 oFEo] IR FAZA 1glal ME I FHREAA Y AFAdol S skA A Ea) A
A4 32 keratinocyte?] TZo| JTE v FT Zleld R Ei&Erw Z7hskd) et
93} W solution capacitys &7HA17]&= 7] Al e ofEo xfAJ¢lY ¥Ruks okio]
gt FEFEIE ZAANATE FEd wet folatAl Falr] faiAe dudy 2o
Al PEGY %ol 71245 5347 F7kE T 2 A" 93E swellingdtAy zZ+ 4471 A
7b ol= AE ol FelAe HAhHE A Aok S3E S7HAIACk 18]
s veidga g8 A de=d17], 2 ATl Ad ey FFEzde uE FEHTd o
A= 9A] PEGY &3 EA o] WoldirsE g o7t dAStE b 2 olfE HEY
F&EEE Aty e AgS YERa Uk T (susceptibility) Z-o] 2 & 4 =0 IHF
7t AdE= vud Fo] FHg IeA v I8 27, matrix®] FF, =9 =9
P93 Ado] FH AFAH Fdol Uk 1 sletd A Z+EF 9 barrierse W, F3
Hez 84 5 A5 998 Tt XA Tl wep J e werH19].
A8 FE2 IRAE 9d9s F2E T 2 AT A, FHEXA0 PEGE 2
IO B¥IETE matix 39 dE FE& A 1o A& FEQ gs5AEe gis] T
ol gk Fule] AWy dwde] fadn o Z2hde

matrix® B w¥ze] obEiujgo] wl
g A A 5 9 R SRE ve] §
u

Aol WA #H Sl matrix T YEFE, U9

A5 FEHE FANPORA AR oFE

2wl 22900 Az o9 po] FiE
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