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Preparation, quality evaluation of baicalin liposomes gels and its
pharmacodynamic evaluation for acne

WANG Jia-hui, CHEN Lin, SUN Ping, CHEN Zi-hao, LI Hai-yan, SU Qing
College of Pharmacy, Chengdu Medical College, Chengdu 610500, China

Abstract: Objective To prepare baicalin liposomes gels (Bai-Lip-Gels), evaluate its quality in vitro, and investigate its efficacy in
treating mild and moderate acne. Methods Firstly, a single factor test was used to investigate the influence of the formulation process
on the preparation of liposomes with the encapsulation efficiency and particle size as evaluation indicators. Secondly, the correlation
between each factor and the encapsulation efficiency was used to select the significant factors affecting the preparation of liposomes,
and then, the Box-Behnken effect surface method was used to further optimize the prescription process. Moreover, Bai-Lip-Gels was
prepared, and characterized by rheology, and its stability was preliminarily investigated, and the drug release of Bai-Lip-Gels was
investigated through the dialysis bag release test and the in vitro skin transdermal test performance. Finally, the pharmacodynamics of
Bai-Lip-Gels was evaluated for rabbit ear acne. Results The baicalin liposomes (Bai-Lip) were successfully prepared, with an
encapsulation efficiency of 63.9%; Under the transmission electron microscope, the liposomes were in a regular spherical shape, with
complete structure and uniform dispersion. The particle size was (212.300 £0.424) nm, polydispersity index (PDI) was 0.217 +0.012,
Zeta potential was (—=32.4 +0.9) mV, and the prepared Bai-Lip was stable. The prepared Bai-Lip-gels had stable rheological properties
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and good storage stability at 4 °C. The results of in vitro skin permeation test showed that the cumulative permeation per unit area in 18
h (Qus) of Bai-Lip-Gels was (81.38 £2.81) ug/cm?, which was higher than Qis of baicalin suspension gels (Bai-Sus-Gels) which was
(43.03 £2.14) pg/cm?, and the release curve of Bai-Lip-Gels and Bai-Sus-Gels was fitted with equations. The permeation of
Bai-Lip-Gels in vitro conformed to the first-order equation, and the transdermal permeation of Bai-Sus-Gels penetration conformed to
the zero-order equation. Preliminary pharmacodynamic tests showed that the therapeutic effect of the Bai-Lip-Gels group was
significant after administration treatment by histopathological staining, which was mainly reflected in the reduction of keratinization,
local tissue congestion, and inflammation. From the effects of TNF-a, IL-1p, IL-6, and IL-8 secretion in the serum of rabbit ear acne
model, it is found that Bai-Lip-Gels significantly reduced the level of inflammatory factors in rabbit ear acne, and the curative effect
was better than Adapalene gel group. Conclusion The preparation of Bai-Lip-Gels for the treatment of rabbit ear acne can effectively
reduce the degree of keratinization, relieve local tissue congestion, and reduce the level of inflammatory factors, which provides a basis
for the development of preparation for the treatment of mild and moderate inflammatory acne.

Key words: baicalin; liposomes gels; Box-Behnken design-response surface methodology; percutaneous permeation; acne;

inflammation; pharmacodynamics
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2 FHEEHR

21 BEEZHEEMNE

211 is%M AitHEA Welchrom-Cis £ (250
mmXx4.6 mm, 5 um); FEBIFHA FEE-0.1%ME R /K
AW (47 © 53, BEMR pH % 2.20+£0.05); AF
JE 1.0 mL/min; A% 280 nm; #EIE 35 C;

HEFERE 20 plo

212 HESEECH]  HX Bai-Lip-Gels 1.0 g,

BT 10mL &R, Iish AR e A 22 LR,

AV 3 00, TUALIEREE S, "REEW 1 mL &
10 mL &, IimsiEmBREZEZIE, ®e, WA
PRI, R E .

213 LEEEL  FRECESE XM 10.00 mg,

BT 100 mL =, FRSIHIEME e A 2%,
il 100 pg/mL %f RE S it . A 25 B B & 5
mL, BT 10 mL S, ARSI e &
ZHIFE, HEK 50 pg/mL 1% R LA FREL S (AR
JRAREERE 1.00 g, BT 10 mL &5, s
R E R EZ P, B Bai-Lip-Gels 1.00 g, BT
10 mL &JEH, Imshi A E e w22 5
B FIRIATR, 3% “2.10.17 TR @il E, 1tk
tikig, BAgNENME. SRLE L FREY,
E N ARSI A S TS H I E, 7
R R

2.1.4 ZMERRFE FREGEEH X5 10.00 mg
T 10 mL &, IHEAERRREIEE B R ZIE,

33 1 mg/mL 0] R SRR . IREUCEREVR % 50, 100
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SRR A 2%, =K E 58 5. 10,
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AEEE X B-Bai-Lip-Gels  C-75 I B#IHE
A-baicalin reference substance  B-BAI-Lip-Gels C-blank matrix
1 ZRMABLEIEE
Fig. 1 Chromatogram of specific test

20. 30. 40. 60. 80 pg/mL [ & 5% RS . K
FH i 8 S SGEAT I E . DS R RIRE N
RRARRR (0, UETHRCONAALFR (y) BEATZRMER IS,
BRbrE 2N y=62.171 x—29.414, R2=0.999 8,
TS HLE 5~80 pg/mlL 2t 56 & BLIF.

215 REERE BOISENRBER, %
“2.1.17 WU AR, ESLHAEIE 6 IR, ThRIE
AR, THREAF A H IR AR RSD O 1.38%, K HSKL
B A ARG 2 P R o

216 FEtEiAEG % “2.1.27 TR J7vARCH] 104
30 pg/mL B 5 F AR SR 2 ITE SR R T 0.
2. 4. 6. 8. 10, 12, 24 h BEFEME, 1CIWETHIFA
ZE IR, 10, 30 ug/mL B 25H AR A RE 24
h PIEHALR RSD 43724 0.33%. 0.38%, FHITE
24 h WHER S AR e R .

217 HEEMRLE L Bai-Lip-Gels 6 f3,1%“2.1.2”
TR 77 k4 R s i, 4% “2.2.17 TR ok
PEE, eRUETAR, THE B R 4 20 RSD
N 2.78%, KA HEENE R,

2.1.8 MFEEIERES  $% “2.1.27 BTN AR
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ik, . FFEWKE (10, 30, 60 pg/mL) FXFH
(I HER VAR 3 40, 20 I N AL 7 b A = A kL
HEBARIE . RER, & B R R
FHITE 95%~105%, “FH3[EII5 %y 100.03%, RSD
N 0.25%.
2.2 EZEREFRMK (baicalin liposomes, Bai-Lip)
HEIE T EML
2.2.1 Bai-Lip Mil#s  ERTHIIG 0L 1) £ 07 V0
MERIEEA b, SR 2 BO2 2 45 Bai-Lip. FREX
A5 ERK G NN PHERE . 4E4 K E A LEY
fi 80 7E U AN BVR A H I R G35, B T e
IR A 1, (E 28 “C. 55 r/min B3 N 452 g
JEE, N ERBEER Eh 22 phi (PBS) AR 14k 77 f 3
XAF, {E45 C. /R, EZEfE %45 Bai-Lip, #
#7314 Bai-Lip BB REUKFRA R — e8], [
RIVRs A5 A s R G S, DRI R,
$i 3% Bai-Lip.
2.2.2 Bai-Lipf®f il  HBai-Lipl mL T4 °C
SAE R E AR B Oy 15 min (14 000 r/min), F5%
WRE BiEOE R, EAE 1 mL, fE LR “2.17 1
HPLC 25 e H A i S i & EAE A Wowe 55 HL 1
mL figfifd, DL 10 5 & F AT AL, e F
WSS EENW ., HEAE R,

AER=(W o —W p)/W
223 W TZMRFEEE il Bai-Lip, [Hx
A 77 R AR P BANAR (RSP 1 i P S 0 i o 7
XHHE 15 mg. KAFHE 55 r/min), 43 5% HL
WA (G AR E-HEE2 01,1010 12 2),
FKhgtt (HERE-#EE 40 9.3:10.2: 11,1 12).
KACIEEE (30, 35. 40. 45 C). #FBEIENE (20,
40. 60, 80, 100 W) 7KAb4&FR (1., 2. 3, 4. 5 mL),
KALIFIA] (25, 35. 45, 55. 65 min) #E{THE
5L, RN 1~6. KM NanoZS90 Btk FEAX
= 1 RTINS Bai-Lip MKAREBHENEM (Xts,

n=3)
Table 1 Effect of solvent types on particle size and
entrapment efficiency of Bai-Lip (X £s,n=23)
pagnly Ui .35 /% K4z /nm
N 352427 215.608+1.400
FA 39.5+18 222.701+1.626
Ai-HEE2 1 56.4+3.2 230.915+2.313
AUi-AEEL 1 46.3+2.1 224112 +3.675
Ai-FmEEL:2 435+2.4 233.403+4.203

F2 APEEE3T Bai-Lip FIRIE R BIFERAIFM (Xt s,n=23)
Table 2 Effect of lipid ratio on particle size and entrapment
efficiency of Bai-Lip (X s, n=3)

e if1Ed 3 %1% kifz/nm
JIR [ R AR 4 1 9 39.7+27 232.015+1.877
JIR [ - Al 3 - 10 57.6+2.4 212.13140.424
JIRL [ - I 2 - 1 475+18 210.710+1.818
JIR - Al 1 12 35.6+3.1 200.82140.675

* 3 KWIREX Bai-Lip FHERBIHRMNFME (X5,
n=3)

Table 3 Effect of hydration temperature on particle size
and entrapment efficiency of Bai-Lip (X £s, n=3)

KA Z/C (EEEILL Fifz/inm
30 36.8+£1.7 213.111+1.803
35 42.6+25 210.415+2.050
40 62.7+£18 214.91340.929
45 54.2+13 204.72340.436

* 4 RBIRIEST Bai-Lip BN EREHENTM (Xts,
n=23)
Table 4 Effect of probe-type ultrasound amplitude on
particle size and entrapment efficiency of Bai-Lip (X £s,
n=23)

R/ W 1% RifE/inm
20 36.8+£1.7 287.813+2.739
40 45.6+15 251.31443.024
60 59.6+2.3 225.708+0.873
80 54.3+13 122.735+1.041
100 52.3+27 113.210+2.172

&5 KUERRRT Bai-Lip BURIERBEEHEMFM (X+s,
n=3)

Table 5 Effect of hydration volume on particle size and
entrapment efficiency of Bai-Lip (X £s,n=3)

IRAEAAR L 1% RifE/inm
1 48.6+2.7 251.22240.907
2 57.5+2.4 246.310+1.700
3 63.7£1.9 223.05940.200
4 53.3+1.4 224.567+2.364
5 45.4+15 210.630+0.818

AT HPLC 7452 Bai-Lip HIRIAE K ALE R, DI
PR BN G TR AR K KL PRI R A% B A R (R 5

224 FHRESEEHFHMHEES T HEHEER
SR BT, SRNE 7. K
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#* 6 JK{LESERS Bai-Lip R EREHEMNIM (Xts,
n=3)

Table 6 Effect of hydration time on particle size and
entrapment efficiency of Bai-Lip (X £s,n =23)

FE AR AL AR AR SR R 2 [ A R (P<
0.01), HABRF KX Bai-Lip M3 FEmAT &, H
SR KRG B > K AR AR > K AR (] > 7K A6 I
B>V >R % JFEka s T2 il

KA &) /min (EE gL Rift/nm BEMEAE L . KA R E AT,

25 38815 24871443623 225 AR RSN E SR

3 467+16  221.815%2.404 AT AR S PE AT, BRI A R 25K AR

45 585428  234.822+1158 (X0« KEH (Xo)+ AKAIHE] (Xe), HEAT TEAk

55 55.9+23  234.500+2.173 6, KH 3 [HZK 3 K-F#EAT 5280 BT, Box-behnken

65 413+18 23311042203 WIS R IR 8, AT 17 K. KA

x7 BERRSEHENEXMIHER
Table 7 Correlation analysis results of various factors and entrapment efficiency
= P/
VAT EC A eI KA B N RS IKALARTR FRAL I [A] (RS

TR L 1.000 0.066 0.112 0.050 0.130 0.017 0.025
FKhELL 0.066 1.000 0.085 0.050 0.013 0.017 0.563™
KA E 0.112 0.085 1.000 0.120 0.031 0.041 0.083
Wi % 0.050 0.050 0.120 1.000 0.025 0.033 0.015
IKAARFA 0.013 0.013 0.031 0.025 1.000 0.009 0.547™
FKAL IS ] 0.017 0.017 0.041 0.033 0.009 1.000 0.214
(OEIES 0.025 0.563™ 0.083 0.015 0.547™ 0.214 1.000

HEOC RHE 0.01 KT R CRD
** the correlation coefficient is significant at the 0.01 level (two-sided)

# 8 Bai-Lip &7 T Z Box-behnken i{ 3%t R &R
Table 8 Box-behnken trial design and results of Bai-Lip prescribing process

RIS XodmL X Xamin Y% | RIS XumL  Xe  Xe/min Y% |3 XdmL  Xo  Xsmin Y/%
1 3(0) 3:100) 45(0) 645| 7 2 3:10 35(-1) 470 13 3 2:11 55 517
2 3 3:10 45 633| 8 3 2:11 35 498| 14 3 4:9 55 560
3 4(+1) 2:11(-1) 45 512] 9 4 3:10 35 51.4| 15 3 3:10 45 659
4 3 3:10 45 646 10 3 4:9(+1) 35 527| 16 3 3:10 45 662
5  2(1) 2:11 45 453 11 4 4:9 45 540| 17 2 4:9 45 526
6 2 3:10 55(+1) 536 12 4 3:10 55 57.2

Design-Expert 12 FAF#EAT AL BE . IFX0 45 31 1) 45 ik
ATAH LRSS IE RIS B, DA SR ) i) 2% T 20 AL 35
HIRTEEME

BERAUA ST Z 0 T LR E (YD g NiAH,
% FH Design Expert 12 #4443 5% X1 (SEAREE) . X2
OKAARFD . Xa GKABITED 34T 22 04t (=] = AN
ZIAMA, SEIEETE Y=64.90+1.91 Xi+
1.91 X5+2.53 X3—1.13 X1X,—0.20 X1X3—0.15 XoX3—
7.51 X12—6.61 X22—5.09 X32, R2=0.984 4.,

HHEE 9 Rl %N, SRAHSCISRIANA 1R w1 B P
(F {§=48.99, P<<0.000 1), %72 55LpriEHil

ERF . AU F {5 =1.38, P=0.369 1, 144
WA, RANHEZAHAIE L KT/ 3 PR &
A LRI B A2 (P<<0.01), 540 Bai-Lip il
2 1) 53 PR HE B A 7K A B 8] > 7K Ak A R = 2%
NEEL. BT AEOC 2% R2=0.984 4, K, ATLLA
AEb A AR 7 R T 1) 2 () I A 1 S 5 SR AT A 3
I3HT .

K F i I T 6E AR AR AN, B Design-
Expert 12 £ 4, BT WM EGEA, [EE 34
= LAERE, 44 2 AN R R
(1) =4 STE, 25 R 2.
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#* 9 Bai-Lip B EEIREFES
Table 9 Variance analysis of regression model of Bai-Lip encapsulation efficiency
TERIR CEFHEIM AW 7 R PAE | TERIE CPRFOOM AdmE B7 FE P

ieis) 705.87 9 78.43 4899 00001 | Xi? 237.63 1 237.63 148.42 0.000 1
X1 29.26 1 2926 18.28 0.0037 | X2? 184.11 1 184.11 11499 0.0001
X2 29.26 1 2926 1828 0.0037 | Xg? 108.98 1 108.98  68.07 0.0001
X3 51.01 1 51.01 31.86 0.0008 | %% 11.21 7 1.60
X1Xe 5.06 1 506 3.16 0.1186 | KU 5.71 3 1.90 138 0.3691
X1X3 0.16 1 016 010 07611 | #iiR=E 5.50 4 1.38
X2X3 0.09 1 0.09 0.06 0.8194 | =MH 717.08 16

Xa/min

0.37

X2

0244

X1/m|_

Xa/min

X1/mL

B2 BEHEMEXZENRBHENZHNNENFSLE

Fig. 2 Three-dimensional response surface and high-line plot of relationship between various factors and encapsulation

efficiency

SR TR, 33 Bai-Lip M Hl % T
2B BONKALITE] 47 min, 288 3110, Kibfk
M 3mL, FEE R 65.7%.

23 BERAMESHEREIE

231 AU BUEEMRFA, FEPBS Wi T
10 FEAAFAMRE . MkE S FEAZEL 20 L ¥R, & T4
W IO, I 1% A RS B e 1 min, HARK
TG, TEM FREFHERHA AT, LR IE 3.
Al LR AR A ERSE, SEH R, rEUNA.
232 “F¥IRifE K Zeta AL HUEE Bai-Lip, H
PBS 2l 10 AR, KA S /R SCEOGKE

1 ¥ gm b
3 Bai-Lip B5NE TEM
Appearance and TEM image of Bai-Lip

Fig. 3
PO R AR T RLAR 20 A1 2 Zeta FATEAT I 52 o JL°F
PRy (212.30040.424) nm, AR¥IE), 245>
B8 % (polymer dispersity index, PDI) 4 0.217+
0.012, Zeta Hfihy (-32.440.9) mV,
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2.3.3  BRAUFIREG  IE A B AL b 7 AT VT
MIlCH], ERE 3 AN, IR E RN —ANRIUE
PaifEe SRR 10, HA G ity - 2R
63.9%, SFIMNAEF (65.7%) BT, H—H
KA T AT

£10 FERAHIFILSIIEANER

Table 10 Liposome preparation prescription verification

results
s AERLEME BEFTFHME%  RSD/%
1 63.5 63.9 1.10
2 62.8
3 65.4

2.4 Bai-Lip-Gels Ho%I%&

IR AR AT B, LE B JBk b (%) 08 B3 B Ta)
T ALY 8] 5 e ke fioh, 75 SR FH B8 I 2k o h
HFATIRIE . RECR G 974P 0.5 g B TRt I
I 15.0 g 2EA KA HAE SR 45 Je (IR 1 %
WA, fraKR s, BEGEH. A, o
BB FE IMGE R 5% NaOH I pH
8, ff pH 7L 6.5~7.5, BI1SZ BRI .

HOH 4 R ARV . S IR 2 30
mL 0 22 E BER i 28 TR R
Bai-Lip-Gels FlI#E 21 VA RERS , T2 A0 B i h 3%
HEIE 84 3 mglg.

241 FENAX  CRA DV3T Jeie b g e, (H5
2~5 min 5 5FIERDA Bai-Lip-Gels FIFHFE .
H# 11 A%, ZHRETHE 25 C. H3H 20 rimin 4544
T4 3 LR EZE AR, HHEELE 40%~60%,
WA BB v AE, FhEAE 33~35 Pars, KA
(1) Bt e B AT R A A B A o

242 WMARFFRAE WARFENE WL R
P75 PE TR ) B BRI A, SRR R AR AR 1 T 1
FRAEES, ASEES s FIR AR 27, did P& R
AL, B EOZEIRAEAN [F B )N /83 8 4]
AR A T IARE FE R i IR 434 DA A AR R
4, PN TR GBI Y 7127 1 e, 9 Bai-Lip-Gels

% 11 Bai-Lip-Gels FHEE Nz
Table 11 Viscosity test of Bai-Lip-Gels

it WREEIC % FiEEl(Pa-s)
20200620 24.9 485 34.50
20200704-1 25.1 55.1 33.48
20200704-2 24.9 54.4 33.94

RAMTAR B A TR B R AL S A 4

2 AR MATR AR ACRE 7 Hh 326 0 B () I H AR, X
P 30 min J5, 56+ Bai-Lip-Gels BT R H ok,
PSS 2 RIS, SRS,
BTN -

Zoh 58 1 28 Y P PRI AR SRR DA R it 1 i A
552 RE 71 2P S HON BI Y13 % 0.01~100 s7/100~
0.01 s XA L HUFERS[R]: 20~1s/1~20's,
oAk, 41 AR EE e N 25 C. Bai-Lip-
Gels Zi M8 WL 4. B 4 T4, BlEEBIDIEE
(34K, Bai-Lip-Gels [fI%h L2 A, 1%k
W JE T B AR FR AR, RIS MR

EEXTAEAR MR, LRGN IR BY B /NI I
RRAATE, AF=Eishiel, qeqi)R o HE o0 4
— EAEIZE A TGS, SR BT ik 2
R KEWARANZE L R RN /). FEF S50 BYY)
HCRMEEE 0.2 578, W AH SR 1s, 04 A 60
AN ri, 4R ILE S,

PR A= 0T i it fin B U1 2 7 B BY DI R AR TE

10000

1000 1

Zhi %/ (Pass)
3

10 1

1 . . . . .
0.001 0.01 0.1 1 10 100
By

4 FERENK
Fig. 4 Viscosity scan test

100 =

90

80 1

704

BIYIR F/Pa

60 1

50 L) T 1
0 20 40 60

t/s

5 BRI
Fig. 5 Yield stress test
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—EJO NI, BRSSP E AR, I E
AT R I, SERBA IR, S AH R
IS B R AR A B A P X . 21 it R N A B
MAR PR A IR AN BE [ A, o DX e o s ) AR 25
PEFESAIX . BT Bai-Lip-Gels #EATHRIETAHE A
SERE TR PERG DX, 78 0 DX S BRI A
LfgretiE (G) SHiFEE (G MR, Bt
R s, WK 6. FBIFSH: BYIRAR
0.02%~100%, f#H4 5 rad/s, X &5 B i) 30~1 s/1~
30s, FLA1LMHURERL RFE25 C.

#% 3 it Bai-Lip-Gels, #EATHAZ2AMR: 2
P 2R RS 144 LR IR FE I, 15
BRI IR IR 2R, 5 R LR 12, 3R 12
AL, B BT A, BT DR 0.1, 1. 107!
INF, 3 HAE o) B ) &G FE ARV AN K . HRIE 4
A, AR GKT 400 Pa i, #f 5L T2k
FHARDX, BB RS R EROREAS . BB IR i S
BaTgn, BIYIN SI7E 70~90 Pa JyiZitfic it i AR S
J1E, 3 MARTARRAREIR BN E, TR ZE
T, 22 BT IR AR 1 R AR E

1000
GV
<
&
® 1001
= G
(O]
10 T T T T 1
0.01 0.1 1 10 100 1000
BIY) R J/Pa
1000 =
GV
©
S
® 100
= G
(O]
10 T T T T T 1
0.001 0.01 0.1 1 10 100 1000
BT RAR %

6 HRIBFFAEMIK
Fig. 6 Amplitude sweep test

# 12 Bai-Lip-Gels M
Table 12 Rheology test of Bai-Lip-Gels

. FZI(Pas) Avell ikt LRMERT AKX (PR 59%) JeE RS 7
s y=0.1s1 y=1st y=10s? (Pastcm?®) BIUINA/% Pa G'/Pa BIINA/% G'/Pa o/Pa G/Pa /Pa t/s
20200620 482.400 78.948 22644  3.5839 7353  105.70 104.70 2.03 468 7.05 483 86.125 31
20200704 495790 81.676 18.409  3.7932 59.14 84.42 107.04  2.60 421 837 321 81.101 35
20200912 465.840 71.949 16.018  7.8029 56.80 72.68 90.52 1.07 414 444 414 77576 33

BN BIYIRT) A AR TR

y-share rate z-shear stress Ay -thixotropic area
2.4.3 Bai-Lip-Gels FIWIBFEEHLEE  RaidtT
WIRSNILIIE 5, ket il 501 R
il P53 PR ) A [ AR, DLIET 7, B 1.0 g ingdidk oK
FikEE 10 g, 0 HUA2I )5, H pH THIUAEH: pH B8
6.42+0.13.

y
“
& 7 Bai-Lip-Gels 5 E
Fig. 7 Apearance of Bai-Lip-Gels

HY Bai-Lip-Gels 3 #it, ZrAIZEANVIMIEF, T
4 CHIREAFIE 30 d, 7B 7. 14, 21,
30 REUFEDT, 525 0 RifMELAL, Bai-Lip-Gels 1]
SRR FEE R SRR, SENER “2.17
TR HPLC J7ikdtArtaill, S5 W& 13, iR
13 A5, AT 4 CHA AR T 30 d, FAMIMEAR
FHEEANS R C Bk, R Bai-Lip-Gels 7EUtk
M TIRERRE
244 ENTERBELE T Bai-Lip-Gels 5
WP BB A (Bai-Sus-Gels) #MREi e,
500 mL PBS S M AE AR i, i 32 °C,
P HE 38 P 5 2E 300 r/min, BRI R IR B 1
Rif. f£1. 2. 4. 6. 8. 10. 12. 18. 24, 36h,
FRITBORE, RRREURE 3 mL, FEANAE 3 mL 2R R
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% 13 Bai-Lip-Gels 4 ‘C/4HiliE
Table 13 Cold storage test of Bai-Lip-Gels at 4 'C

‘ —
e OB gompby 0 EE
(Pa-s) %

I E)/d

20200620-1 0 wkE(n. B2, 46l 36.580 98.63
7 M. B M 35860 97.11
14 Wik, ¥4, 405 36.370  96.75
21 k. 5. L 35.040 9525
30 k. 5. L 34620 9331

20200620-2 0 kE(n. B4, 4L 35.830 97.51
7 . B, MR 35.370  96.79
14 i, ¥, 415 34810 96.32
21 . 5. AL 36.390  95.89
30 k. 5. L 34.830 94.55

20200620-3 0 kT, B4, 4L 36.980 98.31
7 WM. BA. 41 34520 97.27
14 Wi, ¥4, 405 35.130  96.58
21 . 5. AL 34.830 9575
30 . 5. L 35.860 95.03

AR, K “2.17 TR #) HPLC Y E i S .
SZUGF ], Bai-Sus-Gels £ 7% B bR (B CH
7E 12 h BB, HAE 12 h i, HBCR o4
i 7 90%, £ 18 h 2 Ji= , B TS0 143 7€ - Bai-Lip-Gels
HHZGYIREIRERT 2 h BEBERR, R B S
BB G1E, 2 h G REBCE BRI IR RS, KI5
BEMIRR, 36 h BRI 68.53%, UK 8.
245 ESRRBRER S % SD KRR H BEHLEL
FREGHA 2 M, WEE&E, REEE, &5
R Z VAR kR M 7, P AR 38 R /K i e B Bl T

100+
804
N
bl 604
o
E 0
B =8~ Bai-Lip-Gels
204 - Bai-Sus-Gels
0 T T T T T T T 1
0 10 20 30 40

t/h

[ 8 Bai-Lip-Gels 5 Bai-Sus-Gels 36 h 2z
(X£s,n=5)

Fig. 8 Cumulative release rate curve of Bai-Lip-Gels and
Bai-Sus-Gels within 36 h (X £ s, n=5)

AR/ RS, BT IR K, il
AN—-20 CuKFafRfF&H .

W AL BRI ()R BRI B N-20 CUKFR TR ECH, HH
AR KRN . 255 PBS (pH 7.4) 1ERNIE
RIS S . R kA 2 T ks, HL
B R AR IS K T4 #th R A, BT Franz 3 Hoth
Pk eE i S & 4, AITE e, e
ST 30 min J5 45 25120, K5 Bai-LiP-Gels 5 Bai-
Sus-Gels 73R T 2 4K BRUMEH0 R k3R, $efi i
FUA 3.14 cm?, JKIRHER %2 (32.040.5) °C,, 300 r/min
TEEMRE. T 1. 2. 4. 6. 8. 10, 12. 18 h $%
Wt A 3 mL FEAMIAR A = RO . B
F 13 500 r/min ¥ 0 15 min J5, KA “2.17
U I HPLC ¥ 5E 254 &, THR AL AR R AR
BiEE (Qn K9,

Qn:(zn:civiJrcnvn)/A

i=1
Ci FoR N | IR IE 25 K E (pg/imL), Vi
RN AR B BRER R (ML), CoVa A8 i—1
AN]SR ZG S E R, A NIRRT (cm?), ASk
i, V=3mL, A=3.14 cm?

100 ~e Bai-Lip-Gels
== Bai-Sus-Gels
80
& 60
£
o
2 40
o
204
0 T T L] L L] L L) T ] 1
0 4 8 12 16 20

t/h
Bl 9 Bai-Lip-Gels 5 Bai-Sus-Gels 7£ 18 h A& Qn ik
(X£s,n=5)
Fig.9 Qn curves of Bai-Lip-Gels and Bai-Sus- Gels within
18h(X+s,n=5)

X} 2 Pt IR AE 18 h N2 B2 4507 1) PR THI AR 2R
FiBiZE R (Que) FATIHA, 45 R 1E WK 14, Bai-LiP-
Gels 7£ 18 h (AL HIFR RAEEE (81.38+£2.81)
pg/cm? izt /5T Bai-Sus-Gels [1)(43.034+2.14 ) ug/cm?,
Bai-LiP-Gels 7£ 2% % E RNl 5 . %I Bai-Lip-
Gels 1 Bai-Sus-Gels [ 507 [ FR SR AR 2 ith Ze ik 47
HREME, 4R W% 15, Bai-Lip-Gels M4 5%
e —ZHFEESR, 1 Bai-Sus-Gels & [ BiE &
FRTi .
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% 14 Bai-Lip-Gels 5 Bai-Sus-Gels &FfE] S Qn (X 5,
n=>5)

Table 14 Qn of Bai-Lip-Gels and Bai-Sus-Gels at each time
point (X £s,n=5)

Qu/(ng-em™)

2.5 XTEEBRIVISABEFEITMN

251 REFEAIEM I SRR 2
18 K, K Kligman y2is iR, &ER FIAR K iR
ANEFET AR FE O 2 emX2 cm 4, &H 1
R, S 15 do TIRIKMERSE 3 RN [AI iRk P.

t/h
Bai-LiP-Gels Bai-Sus-Gels acnes B, 100 uL/H, 3% FHAbT-6H 402k K0 P

1 3.34+0.43 2.05+0.13 acnes & .

2 e 11.20+1.46 WSS 1R, SREZFE, B AT
4 21.17+1.34 15.50+£0.82 W, R A AR JIIR RSO A= fis  IEARER 7 K,
6 33.76£3.07 20.44£1.30 BEOERE, A2 RBROMBRDIVER AR
8 45.23+2.29 2424211 I, MYRPRBURIIN 2 ; JBEE 14 K, G 2B
10 55.67:+2.08 2052+1.73 Wik, R SR, R,
12 65.20£2.77 33.96+1.59 L& 10.
18 81.38:£281 43.03:+214 HERAETRUR , 43 S BIHLE IR 2 4 G A Py
kel SLUELTE 21024134 ST, Yo s LA 11, Horbidif

% 15 Bai-Lip-Gels 5 Bai-Sus-Gels B iphZ A&
Table 15 Fitting of release curve equations of Bai-Lip-Gels and Bai-Sus-Gels

AR Bai-Lip-Gels Bai-Sus-Gels

THITE Qn=4.77t+3.09, R?=0.966 05 Qn=2.03t-+8.015, R?=0.987 79

— LI Qn=162.63 (1—e0%4t), R2=0.990 32 Qn=>57.24 (1—e 0071, R2=0.975 30
Higuchi 7772 Qn=25.26 t¥2—25.45, R?=0.989 57 Qn=12.08 t¥2—8.54, R?=0.987 75

a- MRS 1 R b-EMREE 7 RBH  ciSiERH 14 R&H
A-rabbit ears on the 1% day after modeling b-rabbit ears on the 7" day
after modeling c-rabbit ears on the 14" day after modeling

B 10 EEEEER
Fig. 10 Performance of modeled rabbit ears
H@ ), BEMABREMLIRIE, HRBEHR
BIL, FEAREMIRE, KEEEE, A
AR, R G H IR EAR) .
252 MG EEPERINAKIRRE, EHGST

AT FAURE A BRI BIALR EE%E, 18] B N
BEM, AR, -5 7

A-pathological observation in blank group  B-acnes module

pathology, in figure B is pilosebaceous orifice, is

stratum epidermis, ™= s stratum corneum

11 ZFRAREBERAREFEWN (X40)
Fig. 11 Pathological changes of blank group and acne
model (x<40)

B R BT () — B 2 TSR M AR BRI AR g BH 4 %
M DL AR AR B VE R 4L

18 FIH s M 24, iR 2.0~2.5Kg,
EMNEFE LS, BENL N 6 4, 43 e IR E
MR AR B EARE  FHA6 YT AL .
W G, ASKAMER 25909697 Bai-Lip-Gels
4. Bai-Sus-Gels 21 [H % HE 2L A0 9 4 X6t HE 2H 43
FIERIE R IR AL 1 g, 2 ]I, 1697 2 21 d.
BUEEH T, RRAHTIE S RBENLIE I — R T R H
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H&E et ) b, it HAA 25 Ja 17 O AT B A 2 0
pried, GBS 12, IEHH R R R, T
Mk JE AR s AR AR SE A e R, R AR AR
K, g e ER, 2B Eas, Bt
HAEAERE RN, PR AR, 28t
RAEHAS; Bai-Sus-Gels AIARESHZETL, A
AR VERR R # , Bai-Lip-Gels 4E4L 405 LS
2 P EIEWABER, MRATRE . REHS L,

1 s

a- B AR b-BIAAH  c-BIPEX R d-Bai-Sus-Gels 4H
e-Bai-Lip-Gels 41 f-FH Mt R4
a-normal control group b-model group c-negative control group

d-Bai-Sus-Gels group e-Bai-Lip-Gels group  f-positive control group
12 FEMSREARREFNE (X40)
Fig. 12 Histopathological observation of rabbit ears in each
group (x<40)

RYEFEE S AR I A B AL
WARBAS,, TERMMAAIRSE . AR E A
ot
2.5.3 ELISAVEINE Fo B A AR A L35 o 1) 48 5 [
TRV TEREEERDIER 15 d B, 7EES RS 5
AT, BUEBARE R ESENKIM 2 mL/A, BEED
FRIR B O HLE 0 5 min (4 °C. 3500 r/min), #RJ5
FE 30 min M EFERTEOLE T, RIFEE
—80 CUKFEHFFIEI . 7E4> 4245 21 d B, J3 5 HL
6 HAH H g E ki 2 mU/ R, [F By ikERE, KR
B, WEEE EERTEOE Y, £-80 CUKFE
HHORAEAA R . SR A BGER Se WPft CELISA) Al
F A R B RY I35 1 TNF-a, IL-18 IL-6 F11L-8

(D) Geik5 oW ARSI %R R A SPSS (21.0)
WA, BHAZAFERBECE T Z TR,
FLAX £5 FIR, J7255, KA LSD EAEM M LLEL
WIS 2R, e F] Dunnett T3 J2:4F 9 5 Er (241,
P<0.05 £/nZEFEA G L

(2) IfiEH TNF-o IL-1B IL-6. IL-8 ¥k JEAR
1k 3% 16 AT, SRR b, 1 H 4101 Bai-Lip-
Gels ZHIMiEH TNF-a. IL-1p. IL-6. IL-8 [{JF Bk
AP AR B MR TR (P<<0.001). 3
HH Bai-Lip-Gels fi i 2 14 PRI S EREIE 1 28 RE PR+
KT, FerBHME 252 b 35 o TNF-o R IR
ACPIEE B2 PR T (P<<0.001); M RHEZ
YIZH A IL-1B8 1 IL-8 5 Sk FE /KA O T
A2 (P<<0.01); BHPEZGWZHH IL-6 R Bk
AP & AR TR (P<0.05). HILA EGit2E
g8 AT LUK 1 AR AR AR A 21 5 B A 25 W %
FLERE 0 S0 R /K T3 BB VR, (ERNER
A fit ZELTE PR AR SE R 7 o A FE IR0 8 4

# 16 RERRMED TNF-0. IL-1ps IL-6+ IL-87KF (X+5,n=6)
Table 16 Contents of TNF-a, IL-1p, IL-6 and IL-8 in serum of rabbits in each group (X £ s, n = 6)

2053 TNF-o/(pg'mL?) IL-1B/(pg'mL™Y) IL-6/(pg-mL1) IL-8/(pgmL1)
B0 104.748 £4.210™ 109.791£3.445™ 128.099+3.279™" 117.927+3.158™"
it 139.001 £4.576%# 150.355 £ 4.290%# 162.599 5,795 185.485+4.657##
Bai-Lip-Gels 112.25343.637"" 118.834+4.571"" 137.047 +4.147% 144,643 +5.470"##
Bai-Sus-Gels 135.81545.452 144.58912.964 156.543 +5.493 174.752+5.441
[KERERO B 120.249 £ 3.562""## 129.909 £5.668™# 152.511 £ 7.899"## 160.33116.784""##
[ERERS B 143.302+4.279 155.453+4.311 160.1921+-8.388 189.0214-8.622

ERRA LS "P<0.05 "P<0.01 ™P<0.001: SiEFHEALLE: *P<0.05 *P<0.01 *#P<0.001
"P<0.05 "P<0.01 ™P<0.001vsmodel group;*P<0.05 *P<0.01 **P <0.001 vsnormal control group
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3 #tHe

IR, FEIERIR A R RSN R B4
HEE FFERIRE. MR, I aaih. s,
PRI EFH K W EM AR R, TR T
DL 97 “I07 ABRRHIEAZ L, B MM BFL . B
RARVA RS BB, IR EIR YT e DA
ORPIAERNE, GO A RPIKE., ZPH0EK
s LLRE 35, X L2 A AR AT R
BOHEMZE. BERZ5ERE. B R
CUREBANHZ3 3, ISR IR . AR
WES, MXHETMEZEM BRI, RGP
ReRFE A RuE I R ke, HMELLIE Bk AT = 197 288
70 = o 8 Rl BOmE YR T M A 7 B0 N IR
8], WA EARRENE AN . SRR, iR
CITONBHERZ ORI BB S 02, hAES
BAERRER. 15X RN, HAERy s
T T AR h i B R s P, AHK
AR RAC, FEFRFIRET, HE TN R
FF B 0 P A2 PR IR ) 2 5 2 45, T 5 R B
MR, Z5hfE 1.5 . ik,
2 BB ST ) % A SR B A BRI T

RN RIREE S T 6 NMAZEST Bai-Lip ki
AL ZR R RE, B FL R BURIAE T DR I 3 R
BRI HIRAA RN, MAaHRFEELEZA
KRV . E R Bai-Lip MIRTHE T, Kk
T RE ik s AN R T S5 B AR e YEAE AR, B i A7
[ PEK, 7559 FBURRARIAE, 259 Es k.
AT TS g DL S B DR SR B a2 25 SRR, 40 C ity
VE KA IR P 1 4 5 o, B T A< I B P A e 3K
95 % g2 b R B AR E I -

PR R e T Bai-Lip B3 R
K 34 Z, AT LAk Box-Behnken ¢ it-i B [f
RIS R, ISR, 15 3IEMRM LT T2
SR AR T 2 S IR P A B R 80K,
HSEIME -5 FOIAE w2252/, 2B Box-Behnken 15
T BB A B ) e v, T T Bai-Lip 4k
J5 Al 4% T E At .

MRPE BT B AR, EH0~18 h i B4
Jiki% Fz ik 56, Bai-Lip-Gels 7E 18 h Py 407 [ AR 2
B EERAH) (81.38+2.81) png/em?, F& Bai-Sus-
Gels 2RZIEE 1.88 %, FfX Bai-Lip-Gels Al
Bai-Sus-Gels (Rt 26347 7 74L&, Bai-Lip
BERARING OB E R & — RO 18, HiEUE

ABOKT 099, Bai-Sus-Gels 4 5% M AT &
RO, TIRENAE REBOKT 0.98, $oR 1 2 Fibl
BRI AN o

THERIEFE S H B2, IR N R AT R 15 d )5

PSR ARLE RN 252 21d J5, MZHZUR F gL

285 R G NR AR B R AL ) I 7 A e 3, Ak

DU A ACRR R . R ZATE I, RIEFE S

Ji e EIEGEZIGYT R, S H ORI R I

TNF-a IL-1B+ IL-6 IL-8 73 WA 11520 A 30, Bai-Lip-

Gels fE 2 & FEAR S HRE I E R 5K F. 3t 9]

Bai-Lip-Gels 7ERLHIAITHE. b EEEE BAT RAF Y

7R
gi BRIk, ARSI i) Bai-Lip-Gels Jy

AT DUREIE A R A 18 51 A #AE 51 SRR S 3 1 il

TR o
FBANR FEAEH N EARAE LA PR

SE R
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