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Research on the Transdermal Permeability of the Traditional Chinese Medicine Gushang Gel Patch

LI Li"* GU Xiangshuai'®, QIAO Fangxia'?, NIU Yang'®, MA Yingfeng'®, ZHANG Jinyu?, YANG Jianhong'®"
(I.Ningxia Medical University, a.School of Pharmacy, b.Key Laboratory of Ningxia Ethnomedicine Modernization,
Ministry of Education, Yinchuan 750001, China; 2. Wuzhong Malianqu Zhang's Hospital, Wuzhong 750021, China)

ABSTRACT: OBJECTIVE To investigate the influence of the powder mesh and the percutaneous absorption enhancer on the
percutaneous penetration of the traditional Chinese medicine Gushang gel patch. METHODS Using hydroxysafflor yellow A
and dracorhodin as evaluation indicators, the paddle method was used to evaluate the in vitro release behavior of the gel patch,
and the Franz diffusion cell method was used to investigate the effect of powder mesh and transdermal absorption enhancers on
the transdermal absorption of gel patch. RESULTS Compared with azone and menthol, isopropyl myristate had the best
penetration promoting effect on hydroxysafflor yellow A and dracorhodin. The optimal dosage was 3%, 200 mesh powder had no
significant effect on the in vitro release and transdermal absorption of active components compared with 80 mesh powder.
CONCLUSION The powder mesh has no significant effect on the transdermal penetration of the gel patch whereas the
transdermal absorption enhancer of isopropylmyristate can improve the transdermal absorption of the gel patch obviously.
KEYWORDS: gel patch; in vitro release; transdermal penetration; transdermal absorption enhancer; powder mesh
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Fig. 1 Drug release profiles of cataplasms with different
meshs

A-hydroxysafflor yellow A; B—drexin.
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Fig. 2 Comparison of the percutaneous permeability curves
of the gel patch and the hospital preparation ointment
A-hydroxysafflor yellow A; B—drexin.
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Tab. 1 Permeation data studies of different formulation
(xxs, n=6)
9% 17 2%
Z LTI T O/ N RBBEA
pg-em pgrem>-h %

80 H RELAMHEE A 17.73£0.20D 0.444+0.02Y 49.79+0.67Y
200 H BELOAMEFEE A 18.77£0.34D  0.464+0.04D 52.71+0.8212)
B BRI EEE A 104240.19  0.162+0.00 29.27+0.33

80 H B 1.54+0.17Y  0.374£0.02D 14.27+0.23"
200 H IMiEE 1.5320.10  0.380+0.02" 14.18+0.19"
BEA MBER 0.81+0.07  0.020+0.00 7.51+0.14

TE: SECEAMLIL, DP<0.05; 580 HAALL, »P<0.05,
Note: Compared with ointment group, "P<0.05; compared with 80 mesh,
2p<0.05.
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Fig. 3 Drug permeation profiles of gel patch with different
enhancers

A-hydroxysafflor yellow A; B—drexin.
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x2 TRAEERUERANGEEZSH(XLs, n=6)

Tab. 2 Permeation data studies of different enhancers(x s, n=6)

- RILLAEHEE A MisE
Ozan/pg-em™ Je/pgrem2-h! BHBEE% Oran/pgrem™? Ji/ngrem2-h! RERBER/ Y%
200 H 18.77+0.34 0.464+0.00 52.70+0.76 1.53+0.12 0.038+0.00 14.18+0.36
200 H+3% 717 i 17.68+0.54 0.447+0.04 49.64+0.87" 1.32+0.099 0.0410.00 12.2340.21Y
200 H+3%% 20.31+0.47Y 0.492+0.01 57.03+0.85" 0.20+0.07" 0.011£0.009 1.85+0.16"
200 H-+3%A R 5 I TR 20.76+0.26Y 0.495+0.01 58.30+0.611 2.26+0.041 0.047+0.01 20.94+0.24D
. 5200 HAELL, YP<0.05,
Note: Compared with 200 mesh, VP<0.05.
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Fig. 4 Drug permeation profiles of different dosages of IPM
A-hydroxysafflor yellow A; B—drexin.
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Tab.3 Permeation data studies of different dosages of isopropyl myristate( x s, n=6)

13 FRELAE AR A MHE
QOur/pg-em™ Jy/ng-em2-h! RRBER/% QOur/pg-em™ Ji/ng-em2-h! ZRBIER Y%
200 A+1%AZERFAE - 17.68+0.42 0.421+0.02 49.65+0.90 1.74+0.17 0.038+0.00 16.12+0.65
200 H+3%KM FERFNER  20.31+0.34D 0.493+0.00" 57.03+0.68" 2.26+0.11" 0.047+0.021 20.94+0.621
200 H+5% R AR 19.97+0.091 0.439+0.0112 56.08+0.241 2.32+0.111 0.054+0.05M2) 21.50+0.65"

T 5200 H+1% A SIERR S MBI LL, DP<0.05; 5 200 H+3%K GHERRNERAILL, 2P<0.05,
Note: Compared with 200 mesh + 1% isopropyl myristate, VP<0.05; compared with 200 mesh+3% isopropyl myristate, ?P<0.05.

-1052 - Chin J Mod Appl Pharm, 2022 April, Vol.39 No.8

[ BLACR T2 %% 2022 4 4 J1 45 39 #2455 8 1



Z T Aot il Fp Y, [ I 7K B R o ) AR
— B, WM T H B sz B RIBE G . SR L
KB, IR B MR 2 57 T 252 7 il
7R A i T A KO P B 3 A R IR B 5K
R, XG5 P EOE R N R A S R
TERG PRI EA G, BRILZ AN, P EDE R
PR TEAL A 0B 0 B AE Sk B, BRIV JBR A3
PSS 2 T PG, T X
HHAHHIATRI A5

B 1 375 K MR SR B (T, 3 A A R
Z BB BOR BB T B BER G 70 b, ARGE 25
(19325 Bz WA, 9] e B A R R T 5B AR 1Y B2 T A
TR R U 790 1) A 58 1 R TR O A SR STk AT
FERM, 5 2ybhd s oA B, A A T4
JERSERE , TGS AT R0 o> RERS DR RS A,
EIEAREA IR BT FELE R, M UL IR 7 A
BOR I (0 28 BB 38 07 R v Tl 25k, R
A RETE T 250 ok AL O R BE AN el 5 15 25 W T
HEHE R B I AP G, A SR e I v g fik P B
etk 1w Xt 25 W AT o3 SRR A Ak B B I
B g5, SR AP 2 ok P Ak B 28 B 5 45
RGO

REFERENCES

[1]  H3es, ZH, RE%E, & 2R IS0 TR
ST ROWER[T]. T E ERIR:24, 2012, 34(4): 317-318.

21  HEFHL By RAE K BRI Y il L2 i AR A
FE[D]. Kb WAL EZERA, 2019.

31 5. T LkgE =S R R 4 BB i M AR N 2 3h 2 L
BAFFE[D]. dbnt: dbnth BRI, 2017.

o E AR 242 2022 4F 4 H4 39 545 8 W]

(4]

[3]

(6]

(7]

(8]

]

[10]

(1]

[12]

[13]

SHAO P, ZHENG J Q, PAN F F, et al. In vitro release tests
and equivalence evaluation for topical semisolid dosage
forms[J]. Chin J Mod Appl Pharm( [ BT T 2452%), 2021,
38(20): 2481-2487.
DUJP, YU G L, YIN Z N. Study on the BSA durg release
mechanism of thiolated hyaluronic acid as matrix in vitro [J].
West China J Pharm Sci(%€ P4 24 2% 2% &), 2016, 31(2):
160-162.
LUO Z, LIU C, QUAN P, et al. Effect of chemical penetration
enhancer-adhesive interaction on drug release from
transdermal patch: mechanism study based on FT-IR
spectroscopy, C NMR spectroscopy, and molecular simulation
[J]. AAPS PharmSciTech, 2021, 22: 198.
WREEDS, SR, AT, 2528 i 2a 251050 A i m) i ok
FEHERE[T]. ) VG ARERZ R AR, 2017, 20(1): 69-72.
Jiot. WA 2R AR B AR S AL B R 2 REZBFSE(D]. b
A EHEPERRE, 2016.
ROUF A, MAHMOOD A, ASAD A, et al. Formulation design
and development of matrix diffusion controlled transdermal
drug delivery of glimepiride[J]. Drug Design, Dev Therapy,
2018(12): 349-364.
WANG H, LIU R Z, DONG J F, et al. Preparation and
evaluation of betastatin ethosomes[J]. Chin J New Drugs("[E
Br2hiZe), 2021, 30(2): 170-177.
WU H, LIANG S M, WU X R, et al. Research on the in vitro
release and transdermal properties of Wentong Gao
microneedle patch[J]. Tradit Chin Drug Res Clin
Pharmacol("' 245724 5l R245#H)2021, 32(03): 414-418.
DONG W M, JIANG C Z, YE J C, et al. Advances in
penetration promoting approach of transdermal drug delivery
systems[J]. Chin J New Drugs("H EI#7252%:5), 2020, 29(18):
2089-2097.
SAHOAE. RN A B A B AR A ) A S AR AE BT
WA A5 2R IRIRTFRBESE D). Kb g
2Rz 2012.

Wi HE: 2022-01-17

(R3CTi%: 2L

Chin J Mod Appl Pharm, 2022 April, Vol.39 No.8

-1053 -





