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Development and in vitro evaluation of reservoir-type patch of coumarins in
Angelicae Dahuricae Radix

LIU Xiao-yu, LAI Ying
Clinical Pharmacy, Hangzhou Traditional Medical Hosptital, Hangzhou 310007, China

Abstract: Objective To prepare the reservoir patch of coumarins in Angelicae Dahuricae Radix and investigate its release and
transdermal absorption characteristics in vitro. The efficient enhancers were chosen to improve the drug’s permeation rate. Methods
The reservoir patch was prepared using hydroxypropyl methylcellulose (HPMC) as medium and ethylene vinyl acetate (EVA)
membrane to control the release of drug. The Franz diffusion cells were used and HPLC was used to determine imperatorin content and
permeation rate. The content of imperatorin was determined by HPMC. The effect of the gel consumption, the content of coumarins
and penetration enhancer on the transdermal flux were investigated by selecting porcine skin as model. The release of the selected patch
in vitro was investigated. Results 1% HPMC, 1% coumarins in 4ngelicae Dahuricae Radix, 1% Isopropyl Myristate (IPM) and 3%
Azone were the best permeation of the patch. The permeation rate reached 0.713 pg/(cm®h). The release mechanisms of the patch in
vitro coincided with zero-order kinetic. Conclusion The reservoir patch of coumarins in Angelicae Dahuricae Radix had high
transdermal rate and complete in vitro release. It was indicated that the patch could be expected to be an effective transdermal drug
delivery system.
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Fig. 1 HPLC of imperatorin reference substance (A), blank patch receiving fluid (B), and patch receiving fluid (C)
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Table 1 Screening results of gel content (X Es,n=3)

T by JJ(ngrem >h™")

A 0.5%HPMC, 0.50%HTEHFGR 0.40+0.04

B 1% HPMC, 0.50%HF1IEFEET R 0.4140.03

C  2%HPMC, 0.50%HEFTE 0.23+0.03
2.4.2 WFIH 2 HERTRE  CLZYIR J O NERRR

Zg At TR RN J . R IE 2. AT
CLE . BEZAERGM, J 20T
Fafkash, K2 &S 1.00%.

2.4.3 WEFIFER— (B FIRRE R TT B AL
& (HPMC HEHN 1%, ZPHE 1.00%) AR
BRI, 5N IPM. T80. &HH. JhER, HE{gs
FIRI RS X J, s, 453 3. 3 U
= EU IPM B0 RRETEA R A RBIEH, 3% 5%
IPM 5 R 7 b A 23 2 7 (P<0.05).T80.
TR A R A VB AN B I
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Table 2 Screening results of drug content (X *s, n=3)

ZiR] Ak75

JJ(ngrem >h ")

D  1%HPMC, 0.50%HEHT 0.3740.03
E 1% HPMC, 1.00%HIEFH TR 0.49+0.04
F 1% HPMC, 1.50%H1IEF TR 0.45+0.03

x3 EERMTIR—REFTFELER (X £5,n=3)
Table 3 Screening results of single transdermal enhancer
(X *s,n=3)

W5 A J(ugem h YRS A5 J/(ugrem b
G 1%IPM 0.57£004 | M 1%%E 0.48+0.07
H 3%IPM 0.66+0.05" | N 3%%H 0.48+£0.04
I 5%IPM 0.62£0.06" | O 5%%HE] 0.53%0.05
J 1%T80 0.50+£0.02 | P 1% 0.52+0.11
K 3%T80 0.50+0.04 | Q 3% 0.5140.12
L 5%T80 0.52+0.05 | R 5% 0.50%0.06

5407 E e TP<0.05
P <0.05 vs recipe E
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UF 1) 3% 5% IPM, 5 T80. &M WERH L, %
RGBT J . GRILEK 4. TTLUEH
RBFNREZ G, #LG R RS 8O LT,
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HrpkbJ5 S (3% IPM+3% T80) Flkt)5 T (3%



316 ¥

Chinese Traditional and Herbal Drugs 25 49 % 2§ 201841 A

FT4 BERMTIRSRENFELER (X £s,n=3)
Table 4

enhancers (X £s,n=3)

Screening results of mixture transdermal

M5 77 J/(ngem >h™")
S 3% IPM+3% T80 0.695+0.04"
T 3% IPM-+3% %A 0.713+0.03"*
9] 3% IPM-+1%3H11% 0.690+0.04"
\Y 5% IPM+3% T80 0.630+0.07"
W 5% IPM-+3% %A 0.636+0.07"
X 5% IPM-+1%3H11% 0.617+0.02"

54bJ5 E L "P<<0.05; HAbJ7 H H#: AP<0.05

"P < 0.05 vs recipe E; “P < 0.05 vs recipe H
IPM+3%% D 24 & B i U R e i, 54077 H(3%
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Fig. 2 Release curve of patch in vitro
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F17.11 pg/em; RIMREIL 6 h I A (R BRHTEH 2=
RIRE I RIL R 85%, BEMUREHIEES. N
A PR LK X 12 P R T R . AR R
AT P N R T .

SE 3k

[1]1 EZs [S]. —#6.2015.

[2] ZAE, & B, F =. BIENGEERRRLRE
[J]. BRI SRR, 2007, 22(4): 161-164.

3] 3k ff, BRdEE. AIEEER TR (0] P
I RAE 7T, 2016, 28(8): 145-146.

4] # fh, BEE, BIER % AEETRELENS
P-HE R RSN SERE IR AL [J]. R ELZ, 2016, 47(16):
2893-2896.

[5] % ¥, F =, ¥WESE, % At 3 AEEEER
gh e BN E R LRI (9], R E A, 2015,
40(5): 915-919.



)

Chinese Traditional and Herbal Drugs 25 49 % 2§ 201841 A

* 317

(6]

(7]

(8]

91

[10]

(1]

[12]
[13]

[14]

A, W, BEse, % QIS E T RNAEE
AW [J]. RE2EEEEZY, 2005, 16(10): 954-956.
THEM, MRS, MHER. AEATERMAELER
MR L (9], bR ARRHE,
2015, 16(4): 450-453.

X R, £ . AIEFE RN R KL
NRAEALE) TEREAL [J]. R EAET], 2015, 33(2):
438-441.

2 G QEBRE ARG [D]. B Wi
K2, 2006.

B Bk B R BY )1 B R ISR R AL D). R K
TR, 2006.

R &, SEH, RIEEL S5 o0 E BN
A ] FEFZRE, 2007, 32(6): 484-487.

FREZG L [S]. POE. 2015.

HBIRR, L. RELAAREVITRERE [1]. SR
5 IR IR, 2009, 24(5): 282-285.

BEtg, FEM, T4, & HREH NIRRT

[15]

[16]

[17]

[19]

[20]

Wit [1]. EEFEEZY, 2008, 29(5): 231-235.

ZEcde, I, WEGETS, %S BMPUKR AT 2
RO ANK FL R 0)3F AL AT [J]. B, 2017,
48(3): 484-489.

XIENE, ZRAE, # U, & E R IRETIN A A
TR 6% 2 7 TR o PR AN & BB B IR A [T, R,
2015, 46(18): 2703-2711.

MR B, B F, IR, SE A IEATIESE B0
filg [J]. FEIERZEH: AR, 2016, 15(4):
55-58.

B, WHESS, ¥ 1, % SRS RIS HEL
PEBR RARANG BB R T L [9]. TRBH 2GR K 222
i, 2014, 31(6): 428-434.

Zefh, IhEAE, T4t G5 BRI SIS iR A B
BBV (1] PEZNSRE, 2016, 14(1): 11-17.
HlOWE, EERE, EAAE, L ARMEBHINE T RE
FEHF I B S R s (0], HR I R B 4 A R
&, 2013, 33(7): 543-547.



