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Abstract: Objective To prepare tanshinone Ila-salvianolic acid B co-loaded liposomes hydrogel (Lip-Gel@TSA/SAB) and
investigate permeation kinetics of skin in vitro. Methods Tanshinone Ila-salvianolic acid B co-loaded liposomes were prepared by
thin film dispersion-pH gradient method, and then loaded on oxidized hyaluronic acid/N-succinyl chitosan hydrogel to obtain Lip-
Gel@TSA/SAB. SEM was used to characterize Lip-Gel@TSA/SAB. HE staining was used to study the skin irritation of Lip-
Gel@TSA/SAB. Dynamic dialysis was used to study the drug release of Lip-Gel@TSA/SAB in vitro. Modified Franz diffusion cell

method was used to study the transdermal penetration and dermal retention of Lip-Gel@TSA/SAB in vitro, and the drug release model
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was calculated and fitted. Results Liposomes showed a spherical or sphere-like laminar vesicle structure under TEM with an average
particle size of (189.50 + 1.57) nm, a PDI of 0.246 £ 0.030, and an average { potential of (—18.73 + 1.41) mV. Lip-Gel @ TSA/SAB
was orange-red with homogeneous texture and a three-dimensional porous network structure inside. The transdermal test in vitro
showed that the cumulative penetration amounts of TSA and SAB per unit area of TSA-SAB Lips/Gel within 48 h were (17.55 + 1.01)
and (918.99 + 50.83) pg/cm?, respectively, and the dermal retention of TSA was (10.07 + 0.75) pg/cm? while SAB was (36.12 +2.06)

pg/cm?, which accorded with Hixon-crowell equation and first-order kinetic model. Conclusion Lip-Gel@TSA/SAB preparation

process is reasonable, it has good transdermal absorption, drug dermal retention and high bioavailability.

Key words: liposome; hydrogel; skin permeation kinetics; tanshinone I1a; salvianolic acid B; thin film dispersion-pH gradient method;

hyaluronic acid; N-succinyl chitosan; dynamic dialysis; transdermal absorption
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2.1.1 TSA-SAB JRFUiEIHI& K& TT &
IERE . MHEEERE. TSA (FELL 100 246 © 3)
HIET 10 mL & HbE, 37 CETREZEKR 30
min, ZAWRT, 7 mL EBTKEFERE 30
min, VKA NHPELEA (100W. #A 1s, (8
f% 1's) 5min; 12 mg SAB T 3 mL 1% H & -
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Gel@TSA/ SAB, WK 1 ffizn.

OHA40/NSC

OHAS50/NSC

OHAG60/NSC Lip-Gel@TSA/SAB

El 1 Lip-Gel@TSA/SAB &
Fig. 1 Preparation of Lip-Gel @ TSA/SAB
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287 /K 5 7% TSA-SAB Lips T4y, ME
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F &% (transmission electron microscope, TEM)
MEEILTEIRFE s A D /R SOBOGRLFE A 7 H T
YIRiAE B 2 7 B R B (polydispersity index, PDI)
A ¢ AL, ik 2 Bk, TSA-SAB Lips 2 Wi
t, Wikt fa ]S R Rk IE A3, TEM R 2
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BROR BB ZAR BRI A s T 35ki42 4 (189.50 &
1.57) nm (n=3), PDI 5 0.246+0.030 (n=3),
¥ WAL N (-18.73+1.41) mV (n=3).
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Fig. 2 Characterization of TSA-SAB Lips
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Fig. 3 FTIR spectra of OHA/NSC

6.28+0.04. 6.59+0.12. 6.894+0.23. ¥ OHA/NSC
0.4 g BIEMIRL 30s ANAa, FBARNTE, A (77+
5) s; ¥ 0.2 g % T OHA/NSC & T 20K, &
IPECHFRE R, HEEMREEAFEE, AKX
(4) THHETHEIEKR; K 2 ¢ OHA/NSC JRNIRE
(30.01+0.5) C. X (50+5) %M 2 M et
WA F, eI E R, 2REAFEED
s (5 WHEARRE: KA FRBUER OHA/NSC
DIoF, JEEFPHEN, @A RE: K OHA/
NSC B T ARk (ﬁi%*ﬁ\ THFE. MR
FETH I BE R UF 5T % OHA/NSC 81t 26 G 413kiE
U, @EHERL, SRR 1 AE S R,

TPHTERK R = (Wa— W)/ W) @)
1R R =1—(Wa—W3)/W3 )

W AR T KB TR, W2 NI R K BE BT &, s N
MR KB DT &, Wa Ik B 1 b K B o &



FE B 2022FE58 $£53% B 108 Chinese Traditional and Herbal Drugs 2022 May Vol. 53 No. 10

* 2081

OHA40/NSC

OHAS50/NSC

4 OHA/NSC HJ SEM ZRAE (X200)
Fig. 4 SEM images of OHA/NSC (% 200)

#& 1 OHA/NSC HIMEHEHFE (X£5S,n=3)
Table 1 Properties of OHA/NSC (X xS, n =3)

OHA/NSC it a)/s  “FEEKRER% RIEER/%

OHA40/NSC  91.00%+7.35 836.70-15.68 85.99+3.62
OHAS50/NSC  74.331+4.08 781.57%+12.37 83.44+6.01
OHAG60/NSC  49.83+2.99 710.85+16.64 86.31+3.91
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Fig. 5 Properties of OHA/NSC
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TSA/SAB, T 0. 1. 2. 4. 6. 8. 10. 12. 24. 30.
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DL ¢ ALK, O NAHR, 2l O-¢ M2k 3F
HATERE . Bl 7 Bi7R, Lip-Gel @ TSA/SAB Ht
TSA 7E 48h WHI O, o8 (17.55+1.01) pg/em? (n=
3), J N 0.200 pg/(cm*h), O0=-1.04440.941 t—
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A-BERTER  B-SEM (X200), ZLAUNIRBARIL  C-BhRHE
A-macroscopical character B-SEM (x 200), red dots are liposome spherical particles C-adhesion
6 Lip-Gel@TSA/SAB HIERERIE
Fig. 6 Morphologic observation of Lip-Gel@ TSA/SAB
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Fig. 7 Accumulative transdermal absorption curve of Lip-
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Fig. 9 Accumulative release in vitro in Lip-Gel @ TSA/SAB
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(n=3); Lip-Gel@TSA/SAB )y (10.07£0.75).
(36.12£2.06) pg/em? (n=3). Lip-Gel@TSA/SAB
w7 i R 48 T TSA-SAB/Gel, % B Lip-Gel@
TSA/SAB TE Rk e HB R, AN E, 2%
TS RE LRI o
3 e

TSA BAT RERPLLF4EAL. Prde. (ki igs
W BCENUA SR T IEVER, SAB RESE T B 2F 4E
UM TE BTN R AR FE Ak 8D SE e R,
TEBT G HS A RPN HETH . 4800, TSA
3% P VEREIR 22, BELAG T JCE 2 Jok o) 7 4l o 1 2 o
NP AA ARG JZ b4, A e FE L S A 1 AN 4
MISEA Ty, I H AR R 754 TSA. SAB 2
FAN [FI B A2 (R 245400

JIE TR A A B2 ok B M R 22, SR K I S
28, WTDARERK L 25T IR], TE R R TR BAYICE,
PE AR YR FH B2, S8 T8 I 6 AN [ AR B OHA
2% 5215 52 et OHA/NSC. OHA _EREHERE S NSC
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BB AR RS BT KBRS, 2 HA 4R
WIS, MR 5 B D AR T T B8 — R K e
JBes AR L IR RS B K ) S A
Musg e KB, g6 25 [B 35— M RN 50, e
OHAS0 15 5

Dai 7RI, TSA. SAB. FHEBIR A Bt
8 T HIRERESE B 75 5 16 T i R 4T 4E AL
A AR ) Bt T R0 MBS s T A 2 L ) S o 1 B AT
P SRR, P T AL B Ccollagen type 1, COL1A1)
I BYAG R (collagen type 3, COL3A1) [EESE,
o K o E e )8 B A B 2 ( matrix
metalloproteinase 2, MMP2) I MMP9 [f135 1%, [%
KA &8 & a B f| 7 -1 (tissue specific
inhibitor-1, TIMP-1) Al TIMP-2 [k, /KR
A R MAR W P, MR A AV E K
(connective tissue growth factor, CTGF). TGF-B1.
4N 2-6 Cinterleukin-6, 1L-6) HIfE ¥R FE A
“F-o (tumor necrosis factor-a, TNF-a) ZE{E 5. 1
YL IR 1 I B ORI TS, A 4F AL /R AL AT
AE -5 | A AR S B 5 2 I SR U B (protein
kinase B, Akt) /ERK 1 TGF-B;/Smads il 45 15,
TSA 1 SAB HJH Al geid i 42 Ak MMPs I
TIMPs [RIE 5 iE M, K¥EDT HS fERUS10,

KLU SE R LW, Lip-Gel@TSA/SAB i &4
&, B RUFRGERIERE,  H25W) 5 B B M fe
U, AT RS 28R, S BE NN, 5
SRR AT Lip-Gel @ TSA/SAB HUEIR 44
ROR B AE FHBLH], 00T R R S 3R SR 2 A4
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