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Preparation of Drug-in Adhesive Patch of Angelica Dahurica Coumarins and Study Its in Vitro
Permeability Through Excised Anthony Pig Skin

LIU Xiaoyu, LAI Ying(Clinical Pharmacy, Hangzhou Traditional Medical Hosptital, Hangzhou 310007, China)

ABSTRACT: OBJECTIVE To prepare the patch of Angelica dahurica coumarins and investigate its transdermal absorption
characteristics in vitro. The foumula was chosen to improve the drug's permeation rate. METHODS Angelica dahurica
coumarins was dispersed in pressure sensitive adhersive(PSA). A monolithic drug-in-adhesive transdermal patch was developed
using sialorrhea technology. The experiment of percutaneous penetration of anthony pig skin in vitro was operated by Franz
diffusion cells. HPLC was used to determine drug's content and permeation rate. The influence of some factors on the
transdermal flux were investigated, such as the kind and the content of penetration enhancer, the kind and the content of PSA,
technological parameter of the content of angelica dahurica coumarins. RESULTS The best formulation were Angelica
dahurica coumarins 1.0 mg-cm™2, Eudragit E100 9 mg-cm™, oleic acid 0.6 mg-cm™ and curing time 40 min. The permeation rate
reached 0.82 pg-em>-h™'. CONCLUSION The drug-in adhesive patch of Angelica dahurica coumarins have high transdermal
rate and good physico-characteristic. The optimized formula and technology is stable and feasible.

KEY WORDS: Angelica dahurica coumarins; transdermal permeation; drug-in adhesive; patch
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RKrsE B, L5 110827-201109; S & 7330 99.6%);
Eudragit E100( #it 5 : E120901205) « Eudragit
RS100(#it5: B120308514)/4 H & Rohm 2 7] ;
HBE(Merk, fial, #t5: 20150131); HIE/E
HORBL = A, b5 141029; 26fE: 95%);
WEERFEEEEGS: 130702). 2 8 — T Hsdl
T 131010)% B FE 25 £ H 2= 3G E R A A il
RS : 120309). FNBEHLS: 14031118 H bt
MIRORAL AR AR CR T TRHESI245F
FRAHE], fits: 120810); T “MR(PELLEAL L),
5. 120307); HEIE SOGE MG L TH R A H,
L5 131121).
FUBBUN SO FREY), 10 d #8).
2 HEEHR
2.1 HIEFES RSN R
211 &2 Agilent XDB-Chg £33 K
(150 mm X 4.6 mm, 5 um); JshAH: FEE © K= 60 :
40; KEMPEK: 300 nm; A 25 C;
1 mL-min™'; #EREE 20 pL. $UE AR LLAMRIE &
o WAL HRAE 7 min P CBEDEIE AT,
ATFIRAWHIE, 4YPehER R, WK 1.
2.1.2 bk g RS PR ECER AT A R IR S
&=, JIHEEH AR 1 mL & RRATEH 2 40.4 pg BXT
FE R TR o 0 AR 5 B TR AR 0.105 0,25,
0.50, 1.0, 2.0, 3.0 mL T 10 mL &+, InHEE
BRE, % “2.1.17 BUR AG &3 T HPLC £
W, WM X, WEAE R Y, BRI
F: ¥Y=0.020 4X-0.001 6, r=0.9999, Z5H%KH.
BRATHIZETE 0.404~12.12 pg'mL™' 4 2 BUFL& X
Ao BILEE 1.

BN

r/mm N’mm t/mi m

Bl 1 BRAT# &8 HPLC B

A-BRATEHZ IR s B-22 MG 2 C-IsrU e 2 sl s 1-Ik
BB

Fig.1 HPLC chromatograms of imperatorin

A-standard solution; B—blank; C—sample solution; 1-imperatorin.

2.1.3 FEEE REMIKATHERE S, HIR
FHHC AR BRI 0.404, 2.02, 4.04 pg-mL
AR Py w3 MKREE, 2 AERIE R 3 ANE
o E AR 255 2018 4F 3 28 35 45258 3 1A

I TE] A AN SE 3 d BEATIE . (K. A miREERE A
1 H PR % £ RSD N 0.35%, 0.19%, 0.37%, H
[ ¥ 25 F RSD N 0.45%, 0.64%, 0.69%. #fihH
W5 H IR RSD ¥J<2%, &% ik )/ AR
2.14 [ R %%%W%%?ﬁﬁ% 0.5 mL
(415 pg-mL™), 3L 94, & 3 A—KP, o0l
K 90 N K AT B Z R R VA W (40.4 pg-mL )
0.01, 0.02, 0.04 mL, % “2.1.17 Ti | itk 2 fF it
175007, PRI 99.16%, RSD N 2.63%.
2.2 HIEEE R BRI AR i g% T

¥ ZHR B AL 77 B Eudragit &8RS, TINIE S5
PN RAEE  48EQ1.0 231 11.7)], A
WK, AN EZ RS H G, KA T
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BEE A — @A), A 5 BB E .
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WA R E. lmER BRI S, EERRE
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T 57 W 7 R L A MOV 1 BN 1) B AR — s TR PR
B PE e, SCIRZ R Ll 3 R wh IR L 7 1 [ B o7
B P ERR.

2.5 WbJTiwIE

251 WEFITh A E RN L £+ Eudragit
E100 J9EHUKRO mg-em™), & 8T g A

1.5 mg-em >, L7 2545 BRI RSB K
A Js FIYBER . SRAE 1. BEEZY
TR, Js M, FENYIR . R
EORE . DU 2 BN, (H R Y AR EE
Fik 1.25 mgrem™” BUE, WS HIRI LI P8,
PR B 1.0 mg-em 2 I F B0 & 2596 .

252 RBHAMFE FATEFEE 1.0 mgem?
b 75 i JE Atk | (Eudragit E100 24 9 mg-em™, % g
“THE 4mg-em™?, T =M 0.8 mgem ™, HIEFT
# 1.0 mg-em )MAIEEF, AR AR
FLE ., SRR T A ER(IPM), BB
R B 0o R A 3 g e AR N ) 4 B AR () S
SR WK 2. HAIRBFIMNEFIAEL, 3 Fi{Es
FHNEEECRAREEN, Hoh ORI R
BAEH R, EFTER 3 NRES, BEHMRE
BN, BB AR M FEAC,  [F 22 30 54

M4 mg-em™?), T FALBGO8 mgrem™), F g, B GG R B A, VR BE
EHERTENIHNN 05, 075, 1.0, 1.25, 0.60 mg-cm 2.
x1 HEAQHAMA LY EERAERMN=3, X*s5)
Tab. 1 Screening results of drug content(n=3, x*s)
i e Js/ug-emh! Y% J1/em FIB M EO//N-m™ FEREQ/Nm A M /min EORZ2N
0.50 mg-cm ™ 0.14+0.02 15.1+0.36 2.36+0.05 4.61%0.19 14.7+0.58 -
0.75 mg-em ™ 0.28+0.03" 13.8+0.31 3.78+0.07 6.28+0.03 58.3+1.53 -
1.00 mg-cm™ 0.35+0.03"2 10.8+0.46 4.78+0.20 7.60£0.10 278+7.2 -
1.25 mg-cm™ 0.36£0.02"2 7.800.20 6.81£0.12 8.59+0.16 >300 ++
1.50 mg-cm ™2 0.38+0.02" 6.47£0.21 8.08+0.40 10.60+0.23 >300 FH+

FE: 5 0.50 mg-em ML, VP<0.01; 5 0.75 mg-em ™ HIEL, PP<0.05: AR 1 1 I AU 700 R UK 2 R SRR B HE R SR 4T R . < T

2y O NERWELL, A NRLLVE, R AR T E

Note: Compared with 0.50 mg-cm™, "P<0.01; compared with 0.75 mg-cm™2, 2P<0.05; Finger fingertips can be used to touch the patch, and then observe

the phenomenon of wire drawing when it leaves quickly. “~” means no wire drawing; “+” means slight wire drawing; “++” means wire drawing serious;

“+++” means wire drawing very serious.

R2 FEaBBIERRER FEER0=3, X£5)

Tab. 2 Screening results of transdermal enhancers(n=3, X £s)

by Js/ug-em2h™! I J1/cm HEEAEONmM"  FEEEONmM  HiFEt/mn HLIF

AR BRI 0.35+0.03 10.8+0.46 4.78+0.20 7.60+0.10 278+7.2 -
7 0.60 mg-em™> 0.80+0.02" 8.40+0.15 5.38+0.31 8.6620.15 >300 -
W 1.20 mg-em™> 0.61+0.04" 7.47+0.21 5.75+0.27 8.63+0.25 >300 +
7 1.80 mg-em™> 0.62+0.03" 6.47+0.31 6.74+0.30 8.53+0.20 >300 ++
% 0.60 mg-cm™ 0.49+0.09" 10.3+0.26 4.80+0.26 7.77£0.25 >300 -
% 1.20 mg-em™ 0.63+0.03" 10.4+0.15 4.91+0.25 7.69+0.18 >300 -
%A 1.80 mg-em™ 0.48+0.03" 10.8+0.40 4.84+0.28 7.63£0.23 >300 -
IPM 0.60 mg-cm > 0.35+0.03 11.4+0.01 4.79+0.18 7.94+0.18 >300 -
IPM 1.20 mg-cm™> 0.31£0.05 11.3+0.21 5.36+0.29 7.77+0.31 >300 -
IPM 1.80 mg-cm™> 0.41+0.02% 11.5+0.30 5.38+0.33 7.63+0.16 >300 ++

s SAMEBAIMLEL, YP<0.01, PP<0.05.
Note: Compared with no transdermal enhancers, 1)P<O.Ol, 2p<0.05.
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253 JREUREITEGE AR O0IE H 2 ik A
fieis7), fELL EER 0.60 mg-em™ AbJ5 LR -
(Eudragit E100 ¥ 9 mg-em™, 2%~/ — T s
4mg-em?, T W 08mgem, HIEETE
1.0 mg-em™, JHEE 0.60 mg-em?), %L EHUR K
Toh RN P 8 X 35 g 3 8 AR N 700 4 B8 UK ) 52 )
iR 3. BEE RS100 (W& smBgin, %R b
AR, (HAXTF E100, %R R, Hit
W E100 YIS EU. BEE E100 A& &M, &
B 2R, R I TR 2R,
Mt B100 ¥ 15 mg-em™ (T LLHERR, %8
E100 ¥ 6 mg-cm 2 1 9 mg-cm ™ [ Wi 71) 3% Bz ok
K, 3 HATT E100 6 mg-em™ FIHIEE 1A
KA TR 0.60 mg-em ™2, P AR 4 0k B BUR
E100 fJ%&4 9 mg-cm ™2,

2.5.4  [EAGIS TR E 4% 25 S8 [ 4 IR 1) 0F i 7] 25
AF R Z A BRI s . 25 R WK 4. AL
I 8] o) A A5 32 R I F L o o [ Ak I TR Dy
20 min i, AbJ7 T B 72205 i 20 min
J&, BEAE IR I, SV ELEAR 1) S HOH 2=
AR N THL A, G FFFEALR E DY 40 min.

255 it UL EEHE AT DS B E IERS T
RN R LT N A ERE
1.0 mg-ecm %, Eudragit E100 9 mg-em 2, %/ —
TE 4mgem”, T - 0.8 mgem”, R
0.6 mg-cm ; [EALIT A 40 min. 4% AL TT K
TZHI&MR] 3 b, FATERINE FiBi7E I YY)

R3 o BAIER E SR EER0=3, X£5)

BRI E . BAMESEREE J 258
0.84,0.82,0.79 pg-em >-h ™', H4{E 4 0.82 pgrem-h ™,
RSD 4 3.08%; #I%h /150519 8.3, 8.5, 8.6cm, ¥
f§ N 847 cm, RSD N 180% ; LL /K F
(100 20) mm-min~" [R5 J5 3447 30 5 I (10 380 285 it P
435K 5.38, 5.48, 559 N'-m', HJ{E N 5.48, RSD
M 1.92%; LAKSE(300420)mm min ™" R 4T
S B IS (S4B 58 43 ) 8.79, 8.62, 8.04 N-m™,
KIME N 8.48 N-m™', RSD N 4.64%. Wik H 1
W5 R T ERFRE S AT AT
3 g

BhE oy WU 48 B 45 25 2R G5 2 Fa 25 ] 8 R IR
AT A 33 751 B 4 4 BRTE 5 R K B f 1) R 0 A )
H, TR BURE SR, R BUR TS M2 I ik R
SRR AR EIfE. SAHFRERAD. K
BURANBR N S5 AL, HRC T B R R B W
7R IR A AR A IR DA R Rz ok e
DAL k75 24 286 I J2 2 80 IR 40 BT M 7)) e O e ) 4
R 4Y o

Eudragit E100 & Rohm 2 & 4 7= 1 & 2 4%
R BAIEIR N, AR R R G TG
GBI R, ARSI iR ] T Budragit E100
FEBUR A RE, 15 MU P R B, B,
TN H .

A IE BB TR AT DL 3 R0 2 W AE R R I JE
FEESWRIEE ), RRIGBRAHRGEZA
RO AR AR 3 FhE 2B ] IPM

Tab.3 Screening results of Pressure sensitive adhesive(n=3, x*s)
Loyl Js/pg-em>h! W% J1/em HBEAEO/N-m™ HEREQ/N-m™" b2 M /min fi L MG
E100: 6 mg'cm’2 0.81+0.04 8.1740.21 4.76+0.26 7.70+0.35 267+6.24 -
E100: 9 mg'cm’2 0.80+0.02 8.40+0.15 5.38+0.31 8.66+0.15 >300 -
E100: 15 mg'cm’2 0.71+0.04 6.40+0.15 5.49+0.26 9.41+0.58 >300 +
RS100: 6 mg-cm’2 0.66+0.07 13.2+0.62 3.51+0.19 6.47+0.24 227+7.00 -
RS100: 9 mg-cm’2 0.75+0.06 12.2+0.49 3.90+0.15 7.41£0.57 261+5.90 -
RS100: 15 mg‘cmf2 0.67+0.06 12.3+0.53 4.34+0.23 7.52+0.38 281+3.10 +
R4 FEE WO R E AL B R R R (=3, X L)
Tab. 4 Screening results of curing time(n=3, x=*s)
Py Js/ug-em™>h”! WIFE FIEHREON-m HEREFQ/N-m HUFEM/min - LG
[& £k 15F 18] 20 min 0.78+0.10 9.5+0.10 4.94+0.26 7.89+0.29 >300 +
[ £k 5} (8] 40 min 0.7940.11 8.4+0.21 5.41+0.24 8.74+0.29 >300 -
[E] 41,15 18] 60 min 0.810.06 8.3+0.21 5.54+0.31 8.61+0.38 >300 -
[E] {4, 15 5] 80 min 0.79+0.08 8.5+0.10 5.41£0.06 8.74+0.32 >300 -
[ BAC N FH 242 2018 4F 3 H 45 35 4545 3 1) Chin J Mod Appl Pharm, 2018 March, Vol.35 No.3 -333.



R . B A B FEREAT 52, R IR X H
EEERAREIEN. WRETEIRELED,
B ERP RN RA MR, T ARAE
4 AN P RN XA L B AN X FR I S (R S5 44 240
PR 43 ¥4 N\ A 5t 2= 2R R B TG 43 ¥ 2 B K &6 )
I, BT HA A B K EE IR, X1
EHE, TR 5 T E Rt EE, A
sz 1A E R A A RS, s T
R AU, FEARSZIG TR 3 MR T, BE
HMERFENmM, BB RmEK. X5
Bk AR 2O 224 0 R I B AR, B T R TR
BRI, HAREIE KBS HIERWEK, HY
HERVE KB — e R, il 259 i 57
1485 5 — 3o

ARSI ) A5 1 T A SR RN A B
HRIFINAERIBERR. 24 h WIKINE 55 =
CIAE] 20.16 pg-em *o N5 A R A2 4 4k 4L 07
EEENEBH], T2 ) R SR A
FIH S AT 1 — P I 52 5T .
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