oFsha] ] | 43 P A 4 T 447~457(1999)
Yakhak Hoeji Vol. 43, No. 4

ESH|Z2W &R 20 BN RFAA
U fRErR M3

Al

-]

oJAIF -

3

Fuget oshojst
(Received April 16, 1999)

Formulation and Pharmaceutical Properties of
Transdermal Patch of Flurbiprofen
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, Yu Hyun Ko, Jong Su Woo and Sung Joo Hwang

College of Pharmacy, Chungnam National University, Taejon, 305-764, Korea

Abstract — The purpose of this study is to prepare the adhesive type patch containing flurbiprofen, and
to demonstrate the feasibility of flurbiprofen administration through the intact skin using adhesive type
patch preparation. For this purpose, two pressure sensitive adhesives, Polyisobutylene (PIB) and Gelva® 737,
were selected from the chemical grade of polymers, and the adhesive type patches of flurbiprofen were pre-
pared. The release rate of flurbiprofen from the PIB-based adhesive patch was higher than that from Gelva®
737 based adhesive patch. The release rate of flurbiprofen from the PIB-based A-type patch with 1.0 mm,
1.5 mm or 2.0 mm thicknesses followed the first order kinetics. In the skin permeation study, using male
hairless mouse skin, a monophasic skin permeation profile was observed with 1% flurbiprofen loading dose.
The inclusion of palmitic acid or SLS (0.25~0.5%) as an enhancer produced a remarkable enhancement in
the skin permeation rate of flurbiprofen, and the percentile ratio of drug and enhancer appeared to be
important for the effective enhancement. In the in vivo percutaneous absorption study, the plasma con-
centration of the optimal formulation was significantly (p<0.01) higher than that of the conventional cat-
aplasma (Bifen®). These studies demonstrate a good feasibility of flurbiprofen administration through the
intact skin using a transdermal patch, and show a possibility of the development of flurbiprofen patches.

Keywords [ | Adhesive type patch, flurbiprofen, polyisobutylene, Gelva® 737, drug release rate, skin per-

meation rate.
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cerine, fentanyl, clonidine, testosterone, nicotine,

estradiol §°] 29 &5 AAE ML FEH s

Solrh. 3k A thE obE 58 tie R ZHelA
W2 A7 sigo]l AT glon tE JRE A
& Mkt m=eta Qlek A o okEEE
TS ABAE HIESl] AT X EA, F)AER]
Al, FHATA, NEA, WA AzA, FA9E =22
A 2 gl so] A7EI gt

E5H]3F 2 3{2-(2-fluoro-4-biphenylyl)propionic acid,
o3} FBPR nixd| 2ol AATAEA 34, 2E,
BHze-S LERAIT Y e AR B B
A7k, 2317, An), B 58 T3S A As
9] F-zhgo] AatAl veRdth weba] 2 Atea=
o] FBPY ZA75Fo] Alg) Fa8-5 WA7IGL B
HIZPIR QIgh RHERo{ o] BHAE skt 3k
AEA F FelolaKgd(©]s PIB) ¥ acrylate 7l
o] Gelva® 737 adhesive typed] 3 (©15} A& I
e AZBL in vito FEAZ, IAF FHE 9 i
vivo IF-FT A& Aldste] FBP 2154 A
o W 7hsdE HESI

AE Y

Al2F — Flurbiprofen(Sigma), polyisobutylene high
molecule average Mw 1,200,000 Exxon Chemical.
USA, ©|3} PIB-H), polyisobutylene average Mw
42000, Exxon Chemical USA, ©]3} PIB-L), Gelva®
737(Monsanto Co., USA), palmitic acid(Sigma Chem.
Co.,, USA), sodium lauryl sulfate(Sigma Chem Co.,
USA. ©]3} SLS), dialysis tubing(Sigma), isopropyl
myristate(Sigma Chem. Co., USA. ©]3} IPM), silico-
nized polyester film(75um thickness. 3M Co.),
polyethyleneglycol(PG) 7]E} mineral oil, n-octanol
T U EE S AlokE AMESEIITH

77| ~HPLC:= SPD 10A UV-VIS Detector, LC-
10AD liguid chromatogaph(Shimazu, Japan), Rheodyne
7725 injector(Cotati, CA, USA), Autochro Data
Module(Youngin, Korea) 5°.2 73%%.2™ Slip/
peel tester(model SP-102B, Instrumentors, Inc.
U.S.A), modified Franz diffusion cell(15m/, Pyrex,
A 72AD, diffusion cell drive system(model DDST-
300, Fine Scientific Instuments Co.), A IE(1.0,

1.5, 2.0 mm thickness, thHH+5%) 5= ARg-513ct.

A S8 -8-10 T4 ¢4 FE vl (Charles
River Co., USA)E 20~23°C, RH 55+5% % 12
AIZE et ol AR fA8k A 5 AlEkn
v BN AIEE It

FBP2| 3T A# - #%2 FBPE pH 4, 5, 7,
9 ¥ 119 0.01 M QWIE €593 H0, PG, IPM
10 mioll 2kt 718l 3032°Coll ] 48 A7k E<h 150
rpmO E AEAA Ao TLA)Z) 3 2000 pm .2
10 F3F YAE-2)8l 0.45 um milipore filter® o]}
BATES? ojl g FHalo] dlehSR A 3AF F,
HPLCZ u-Bondapak™ C,, 125A 10 um(3.9 <300
mm, Waters) A¥S& AHE3lod, o]F42 CHCN
:H,0 : Phosphoric acid(65:35:0.5) 2§40z /&
10 my/min, & 342 254nm, FY £4L 20
2 Ze] 2 AeoA S35

FBP2| {5 2t Al - AFd vig] 4oz X
AR n-SEE, FRZ2LE, IPMS YO8 AREE)
i1, Ao g= g0 R ¥3kA71 0.01 M pH 4, 5,
7, 9 9 119 XS] el ARRSte] SAErh
Z, Kakemi® 52 "ol wet vl 23 AJE o
T4 RS smi o] 371 1°ColM 1 Az <t
200rpmo.Z AYAIZ] F 1 A F3F WA|sle] Hy
off EabA st S EHEK oFEd] Ee
HPLCE #4138k T Aol 7 AR,
& Axrsdch.
C,-C.

Ce

C,:initial concentration of drug in the water

Ko/w =

phase,
C.: equilibrium concentration of drug in the water
phase

Adhesive type?| W# M= - 3FH2 7|AHZA
Gelva® 737” 20 gl 0.3%2] PIBE 3713l 3 ARt
Bt 3R ¥, 1 AIRE AEE 1.5 mm WIS
Zejoll2El HE9) A4 & x| HJsw
A2 Az

w}E PIB-L, PIB-H, mineral oilS 47A v]&=2
et & Ao ER4dE VI8l olE 24 ARk
ulzug ulE mRksle] $Hs] 59l v okEE W
o] A2ojr 2 A7t o4} mechanical stirrers ARE
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od, W2 oFE Sl ¢ falAT)a, ¥
e Ol E gdstA BARAA, 9 &N
AAES o|-&3lo] polyester B=2] HAY= *
A A7l s AeolA] AxAA /714
AAsFSICE

FAY A - 73 JH(Tack)s vlwst?] 9131
Slip/peel tester® A28t Quick-stick tests 31}
th &, H3E 1x3inchd Hwtslx vRejAE #|A
3 AIEE AEHRIEAAE 9o Hake g ¢
Hg 7hsh] 98t 45 HeE 85 12Ymin
(305 mm/min) & $E2 £33l 2 W BIAT|
90 Lol FEs] 10 & B AEE A7 5
W ZA3l0] Hit peel forceZ AMEEIQITY

ofF W& MY —Franz S A0 tHS Hesio]
25 W3kE 2s § Qe= 79k modified Franz
A S ARRSI] WE AES FGInh e =
lem®] HFHE AEZ Ak 9o BaA)7|1 o] A
£7 2498 modified Franz E4F A o] 7AAZ)
- receptor phaseZ WEH{ oFES AW A7n}
ot 02m AHsle] HPLCE F45kich. A3 8
kS S A2 Y K gEdoz BESISI
o|wf receptor phaseZi+ A¥ A vlg 37°CE 7}
o] F8)3 0.01 M pH 74 QA FFHES AR
3k, Aol FBul= 15miE d19en, diffusion cell
drive systeme AMg3lo] H¥ F &% 37£0.5°C,
mpme 60002 AFSA FAISIT WEHS v
2P0g ARl RAEAC

kil
Gl

n

2 2 o rlo

Y

0.2°31
Co=Cutys ; C,

C,; corrected concentration at the time of the
n-th sampling point,

C,; measured concentration of sample at the
time of n-th sampling point

C,; measured concentration of before sample

s !

at the the n-th sampling poit,

otE WEn Ziel TAFie] A -PIB2t Gelva®
7379 7 7HAE A AR AMS] $A 15 mm,
oFs TR 03%Y AR HFHE Axska, kR
WE £5E modified Franz #AF g o] g3lo] =
33t
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oFF WEL T X o HREANS A - FAS
10, 1.5 ¥ 20mm, °F= $HEE 0.1%, 03% 2
05%% 2t zt S7RIFIEA siHE Axsta, oFE &
T2 FAE ohE FHERE oHE 7 dlEsks
AHEER] Azl disle] EAlglela ez 7] 7
A9 7127128 ofs e S5 AXEKinh®

In vitro TR SHT AHY-8~10 739 34
T nkeAE A G oR =R A F 5%

3} At 22 52 pH 74 QAIY gEde x1g3}
o FAX 3 FHIL ek s 2AAHA A
Aato] eEdell w7l 20T Bty 1 5Y ol
oﬂ /\]__g_a_]_(?iq‘l4,20~22)

HES FRube-AS AR S o] YKo FF
3t ¥¥ Zo] receptor phase %S I
modified Franz X o] 1133811, 1 cm?e) #HFH
£ 189 HAE I ¢oll 3} olwf receptor
phaseZ+= A% A v 37°CE 7F23t #Al7holo]
21 100 ppme -3k = 0.01 MH 7.4) {14k
A AFHE ARGEIRICH ThE 20E B A%y =
dap, Fabel ok 48 A7) &g Az oot
02mM Fsle] HPLCE BAaigich 3 e
SA] T NG dEdos HEEIon e %
A9 8BS e U sk

oS EIFHO| IS0 o|Xle ¥ - 93y F
AE 1.0mmz DA 1A4sa kB IGge
0.1, 03, 05 ¥ 1%=Z F7H7IHA A& 35 A
Zato] oFRe] g B AlES Algsisich

3} ZXIMe| HEPSM _05%9) 1.0%2] oS
st zh diF el dislel R b FR4E g
b} SLSE 7)A12) 025% 2 0.5% 3HsleE 7}

g T Axah obgel s FaEg 295y
e 402 Atsigny s
j- 149y
TAUdt
J ; permeation rate at steady state (mg/
cm’hr),

dQ/dt ; drug amount penetrated through skin
per unit hour at normal state (ug/hr),

A ; skin permeation area of drug (cm?).
= ARl WEs g 9 DRE Zishs
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FBP(Q2 k& w3ty o] A4 §E29] 71e7E
ojgalol ¥|B B3l £55 AXlsle] FAHRE T
EAH zolE A58 tudent t-tests of
o 7% ek

In vivo I &5 48 —PIB #79] =¥ Fi%
2 2n uleAS ARSI i vive el S7g3)
it} AJ&e) AMgE Als A= FBP 40 mg, PIB-
H 600mg, PIB-L 700mg, Zv|€lst 28mg, F+H
11gol &9 #HHA0x14em?’ 7] 1mm, FBP
40 mg)EA adhesive type #F AlzuPHol wet A
Zsiiek. tzEo= Ald Bifen 7hERERERATRA(10
X14cm?, FBP 40mg)s AHEsIlch A8 WP
FEobeA 3 vh]y EEe] 1em® BH(1X1em,
FBPZA 0286 mgmteh)oE Als #AAE 2+ A)zhd
ZORAS & 0AA), 1, 3,6, 9 % 12 At &
of z¥z} ko= RE] Adste] H Fo FBPY &
< A5

B2 whe 94 g3 100 wE FH3k FHel &
713, R BEEAEA 100 ug/ml ibuprofen-te
S gAE 100 718 3 %3b vortexingdtil n-
hexanes} isopropanol(3:7, v/v) E&NE 3ml ¥
10 27+ £33 oh2 1 £7) vortexing 315tt o1
100 rpmellA 15 B3k W8 &% the 3000 rpmel]
A 10 2 Rl e 2miE BEs| Fst
o] block heater(40°C, A7V TF)ollA F8 A
st o] AFEo o5 200 wE Wol B E&
=) thE 3000 pmelld 5 B3 ddEEgh & A
o 100 WE HPLCE ¥A3Id. d34A8
FBPY) st ARvlE131e] FBPY 3= W3}
B g0 wa wae] ujE deded digdato]
Akl ARg-s HPLCY B4 24 2y :
Inertsil® ODS-2(4.6x250 mm, 5pum, GL science,
Japan), A%&7] : UV 254 nm, ©)54 : o EHEH &
21465 : 35 : 0.5), 55 : 1.0 m/min)E Z33H).

2

=
A

(o)
=
5

L. 1o off

dn % 0@

8= - Table I Biulel 7ko] FBP: pH 7
ngke] golefli= Ae] =x] ¢kor pH 7~119]
FloMi= 57] oJHT, FA L&) Brks HSA
AEPGel vlnd 2 =385 o 5 UAUTEP

F+ 88 Hlx=-pHol we FBPO Al

Table I— Solubility of flurbiprofen on various solvents, and

pH of buffer
Solubility pH? Solubility
Solvent (mg/ml) (ug/md)’
4 20.97 £ 1.63
H,0 0.032+£0.008 5 50.19 * 0.33
Propylene glycol 135.07£3.06 7 1189.49 * 5.04

Isopropylmyristate  30.40*0.72 9 1508.32 T 176.66
11 2034.38 * 163.86

“0.01 M phosphate buffer, * results indicate mean * S.D. from 3
separate experiments.

Table II — Lipid-Water partition coefticient of flurbiprofen on
various pH in water phase (Mean £ S.D., n=3)

Ligid phase Water phase® K>
pH 4 26301360
pH 5 438+ 28
n-octanol pH 7 9.07£0.15
pH 9 0.758 10,057
pH 11 0.194+0.013
pH 4 2250+ 179
pH 5 271+22
chlorform pH 7 3.25*0.08
pH 9 0.220£0.011
pH 11 0.017 £0.006
pH 4 57012
pH 5 2024
Isopropyl pH 7 2.23+0.13
myristate pH 9 0.200+0.005
pH 11 0.019+0.002

“0.01 M phosphate buffer, * results indicate mean * S.D.
from 3 separate experiments.

Table 119k At &, pH7t ok 5 f 297
F7}F Gl o)A oke] B3E H3lelxst o)
FBP7} AMelME Aol VI 8Adsr=
2 7] ulie pH7} F7FE 75 ool FOR
o|a= 7] wiql Aoz Aztert

SN - Au Fo] ARE AR leiA a1
glot 3 Fast A4 F9] shpt FAAoltt. Poly-
mer?] AL AFGUY TE 7 Qo) st
W& = =0 membrane type system® -
reservoir &4 adhesive F0% °FEoL} H3A|7}
ooz 1 Kol 1A 4 qlrk vl
adhesive-type transdermal drug delivery systems
(a-TDD system)°l] loiM= 23 B A7} adhe-
sive Uloll 23 A ER o] F3Mdo] v% FQa3t
thar & 4 Qlth aTDD system®] Fa4& F4st
+ 2 71| 9o 2% peel adhesion, tack % shear

J. Pharm. Soc. Korea
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Fig. 1— Peel forces of adhesiveness of the PIB based adhe-

sive-type patches loading various flurbiprofen and

thickness.
Key: []— 0.1% FBP, £ — 0.3% FBP, N} —
0.5% FBP.

strength®] Ad2o] glom, o]g} 7he Aol webA
Aol Age 7P] of e e FAAE SAE
Qo Ag Hxof wel 7 FH £ AHE wig
o] 7V53517ct o] A ofr= quick-stick(Peel-Tack)
testg ARESI] 79t HEHA F PIBE ARES AR
HFH e F-2dE& APt

%, PIBE AMESE A5 HiF e T, okE 2R
2 peel force® 58S A= Fg 1o JeEd viel
ol Al HF e e Fefo] FTIstel Wt peel
force7t 7hAadtn FAPZE Z718el| Wt peel force”}
F7¥HE & 2 7 Utk teRA peel forcers R
gake] ol wE} FAE 2EE Aav) vk £k

In vitro %8 Y& -In vitroolA] FEQ WES
HF A ol Fask A ol 7t dlolH ¢k
S B AR o wd okEE ko Al¥ITh
HE g Ao wt gy F5Hhydrodyna-
mics), €3 T8 9 25 FH| xol7) | wjie|
tjeket Ax)e] Hdlo] AT glont, 2 AFelA
t 7207 Franz FAF A9 oS ngsie] &
T WHEE e £ YRS 172 modified Franz
itk Ao ARgell Helsll).

ofR uhEn et HAtHel % - PIB Edjota
YeolE AY Gelva® 737He T/F 0.3%, 7
L5mm) 7|AZ RS 2F iFHe] oE &% g

1
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200

Cumulative amount released per unit area(ug/cmz)

0+ T T T T T
0 10 20 30 40 50 60
Time(hr)
Fig. 2 —Release profile of 0.3%-flurbiprofen from adhesive-
type patchs (1.5 mm) prepared with PIB and Gelva®
737 base.
Key: -@ - —PIB, -l - — Gelva®737

Gelva® 7370] 19.3#9.2 ng/em%hro] 37 PIB7} 482
23 ug/em¥hrz A PIB7} Bu}l 2 wEE% e e
Ugdtk. oleist xjo)= PIB adhesive’} Gelva® 737
adhesive Rt} JFA TEAZEA] adhesive UlellA]
FBPY] &7t tt27) wZolzta Azhdct =,
PIB adhesive® AFE-3 256 Holzl e &%
7} Z8jotaHeo|E adhesive® ARE-3 WiF Z5-E
Polxl SR Bt of 25 W ©] ok FBPE
Sho-sh= diFe] HAI= PIB adhesives ARE-3H= 7
o] Akt Az ErkFg. 2).

obx wWE T 9 oks Y] oAl YNH
o7 okFo] lxlef ¢tds] g3 u okE TS
77 RFE] WE &5t vjHEeR Folkshct
et FF e S0 ok S Alolof vl A
ZQ1 vlg| AAT} v & glen® aiH e okE
o] el viAE g3 Sasit

A4 1.0, 1.5 ¥ 2.0mm, o $FES 0.1, 0.3
4 05%E 27t 7 7HE F7RAIPIEA AlAE A
3ie Wl ok WE S Fig 37 2ol 14 Wt
SHE Bl wpiis Ao TAFNT, AR Al
ol tiEtAx s AAMH o SUsIIcHFg. 4). $5%
3 e Table IO Hlawsle] HEE oks 9
&l Z7tel Wb 0.1% o= 2k 23~33 ug/em’/
hr, 0.3% oM+ 47~63 ug/em¥hr 18131 0.5%°14
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350 Table III — Release rate of flurbiprofen from PIB based

Cumulative amount released per unit area (pglcmz)

Fig.

Cumulative amount released per unit area (1g/cm?)

Fig.

300

250

200

150

100

50

2 4 6 8 10 12 14
Time (hr)

3 — The release profile of flurbiprofen from PIB based
adhesive-type patch with various loading dose and
thickenss.

Key: —~O—1.0mm,0.1%,-- 1.0 mm, 0.3%, — A —

350

1.0mm, 0.5%, ~ @ - 1.5mm, 0.1%, -8 -
1.5 mm, 0.3%, —A— 1.5mm, 0.5%, - @ —
2.0 mm, 0.1%, ~Bl - 2.0 mm, 0.3%, — & -
2.0 mm, 0.5%.

300

250 -

200

150

100

50 +

Time (hr'"?

4 — The release profile of flurbiprofen as a function of
the square root from PIB based adhesive-type patch
with various loading and thickenss.

Key: ~O-1.5mm,0.1%,~-[]~— 1.5mm, 0.3%, - /A —

1.5mm, 05%, - @ — 20mm, 0.1%, -
20mm, 03%, —A-2.0mm, 0.5%, — @ —
1.0 mm, 0.1%, — M- 1.0 mm, 0.3%, — 4 —,
1.0, mm, 0.5%.

adhesive-type patches according to various loa-
ding doses and patch thickness

Thickness Tow/w Release rate®

(mm) Adhesive  Flurbiprofen (W4 cm’/hr)
99.9 0.1 232110

1.0 99.7 0.3 46.91+4.9
99.5 0.5 83.7+3.3

99.9 0.1 276X0.7

15 99.7 0.3 48.2+23
99.5 0.5 85.0*+1.6

99.9 0.1 33.1%3.0

2.0 99.7 0.3 62.5+4.2
99.5 0.5 87.7%45

“results indicate mean * S.D. from 3 separate experiments.

= 84~88pg/em?hrs VERJoIA oFE Y] F
7Vt kR e S5 VRIS 4 S A

ey S 89S Table I 2 Fig. 404
B5o] T4 1 mm-H23~83 ug/em’hr) 1.5 mm(28~
85 ug/cm¥hr) 2! 2 mm(33~ 88 pg/em¥hr)ell A zh &
CAT7E freld gl AolE YRR gobA #1H9)
FAE oHEe e &5 HE IS 7R ¢
tha 237+ gt

In vitro |5 &3} - 932 A2 1.0mmZ 1
A7) & FBPY <& 0.1, 03, 05 ¥ LO%E &

500

Cumulative amount permeated per unit area (ug/cm2 )

0 T T T
0 10 20 30 40

Time (hr)

g. 5 —Permeation profile of flurbiprofen through excised
hairless mouse skin from adhesive-type patch conta-
ining various loading doses.

Key: - @ -~ 0.1% FBP, - l- 0.3% FBP, —A—- 0.5%
FBP, -¥ - 1% FBP

F
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7T SiFHe sl I15- B3 AlEE Al sk,
H5-E 53 FBP o5 Alzhel] tigt gz T2
g} &8 Fig. 59 ZoUth &, B obE il 3l
oAl I vheA 9IRS RHSHE FBPE YA A
IR A Fajego] Azt thale] M BAIE
ERYTE.

T 01, 03 9 05%9] oFE gkl o
g RS 3 AR 9 53 YeRfol,
AT AIRE o] R T FaGErL Ao, o
& AE sRRaE Yehlle o] (diphasic
profile)s YERITE =, ok i) 0.1, 0.3 Y
0.5%A woll= ofi= Al oldlellx= okEo] WEd
of wie}t WEEEI Fadte], F FSgmnc) &
oo R IR En&Tr) 71K A9k Haha 2
AR vroixlE o] Helrt vekhdthar Azke
o} T 1% FHElE 0~28 AR A4 A
g 975395 Vel 9/d7d (monophasic profile)y&
HeERISITE. o) ok o] 1% F7HAClE 28
ARWAR] ebEe] WEEEr) 99 FAEEHY o
@3] A FAEER g RaETIF 78] A
A Hels vhebdcka A7bech

HEZE phase] o] d% FAEEE s Hobs df,
obs FrEel 0.1%14 03%E F7MIEE Helle
g7 BAETE §A4%9A S8 0 Hp<0.01)
0.3% oldellXe fFeldolys S7Fe HolAl ottt
(Table VD). oli= th 2] oJsfl e 5= Qich

dQ _ dQ _

T P.(C4-C)), i P.C,

dQ/dt ; skin penetration rate,

C, ; drug concentration in donor phase

(incorneous layer),
C, ; drug concentration of recepter phase),
P, ; penetraion coefficient.

Al dato] bR SY FAEES A
= 5] gIsle] 2% 919 ok FEC)E UH
A FAL BT A o 4 ok, = 2 9
o obE ¥ UHH ko A7) etedne
k2o W Fur} et okl WE )
o) 4 SEurt dieks] A sofo} s, o)
A okRe] WE £TE wve) §4 Sunrt A #
o 2% 919 ok swrt APekA AAEEA
29% v obge] 23} gaw(C) 1wt WM A 9

Vol. 43, No. 4, 1999

Table IV - Steady state flux of flurbiprofen through hairless
mouse skin from PIB based A-type patches with
various loading doses

Loading Skin permeationrate (mg/cm’/ hr)*

dose(%) Phase I(period) Phase Il(period)
0.1 6.6+1.0(0~2 hr) 1.6*+0.1(2~10 hr)
03 13.4+0.2(0~8 hr)  4.5%0.7(8~18 hr)
05 16.311.9(0~10 hr) 2.0+0.5(10~36 hr)
1.0 16.2+0.9(0~28 hr) -

* results indicate mean = S.D. from 3 separate experiments.

THC>>C). 2ot ekeo] 2bd3 el 3} 83)
5o Y gl e HY the 2lst 3o
2 el A £ Sxof] mgeA €k

() -re

TS Aol dojzl Ho £} S5 Fi 304
5 AREEl] F3t AlRP)E #EATIA G 3 o
ot F7HEA| ket

ojs 3t ZXMe QE - 57 1.0mme] HF7}
okE o] 0.3% Lo, H¥iel diEle] Ho F=
7} E5o EEeh) okE iR 0.5%% TR
= dols F94 e 5 FR9 ST Lo
Tt Wb B 2XA G ARES] TR i)
TE WA BEEE SR 1) AR
A SLS 9 Zaleiihs 247 025%9) 05%S s

d
Ipe
N

s

[
[=]
o

Cumulative amount permeated per unit area(uglcmz)

0 .
0 10 20 30 40

T T

Time ¢hr)

Fig. 6 — Effect of palmitic acid on the flurbiprofen perme-
ation through excised hairless mouse skin from
adhesive-type patch containing 0.5% flurbiprofen.
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0.25% palmitic acid
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Fig. 7 - Effect of sodium lauryl sulfate on the flurbiprofen
permeation through excised hairless mouse skin from
adhesive-type patch containing 0.5% flurbiprofen.
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Table V — Skin permeation rate of flurbiprofen released from
adhesive-type patches loading 1%-dose added a
0.5% palmitic acid and sodium lauryl sulfate

Skin permeation rate’

b
Enhancer (Wg/cm?/hr), 0~12 hr) RPE
Control 22.3%1.2 1.0
Palmitic acid 44.170.02 1.98
SLS 313713 141

*results indicate mean * S.D. from 3 separate experiments.
" Relative penetration enhancement=steady state slope of an en-
hancer/steady state slope of control
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Fig. 8 —Effect of enhancers on the flurbiprofen permeation
through excised hairless mouse skin from adhesive-
type patch containing 0.5% flurbiprofen.

Key: — @ — control, -l 0.5% SLS, —A- 0.25%
SLS.
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Table VI - Relationship between release rate and skin perme-
ation rate of flurbiprofen from adhesive-type patch
(thickness 1.0 mm)

Loading Release rate® Skin permeation rate (mg/cm’/t)”

dose (%) (Ug/cm’/t) Phase I(period) Phase I((period))
01  232%10 66034y, L7701,
03  469%49 134%12,,, 455074
05  837%33 163719,  20%05.,
10 965%45 162095, -

“results indicate mean ¥ S.D. from 3 separate experiments.
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Fig. 9 — Relationnship between in vitro releas rate and skin
permeation rate of flurbiprofe from patchs.
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Fig. 10 — Plasma concentration-time profiles following topi-
cal administrations (Dose=0.286 mg/mouse) of flur-
biprofen in hairless mice.

Key: — @ — smaple formulation, —lll- cataplasma
(Bifen®).
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