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2.1 BEFITHIE

W25 5 T A BREE Y LE 12 P 90 v i s b, 05K R B0k 95% 2B 2% it 80 ZKIA T 7
faf s — VKR FIEY (P b 1:1) (5% 208 TN 1% SDS KW .50% PEGA00 i 2 | A W5 iR 53 TN

R ESANAN 3% W22, N e SR AR I 2. 725 (b [ 25 30) 2020 R ORL A9 350 3 ik 1863000 7 7 v ,

HU10 mg $EHUIM AR, INA DS 7, JE A 30 s Jo WSS AR I 0. 128V 385 N s 700 FH o B 28 00 oK 58 A i i sl e
TDRURSEVA 5 1O SRV FLEARTR, AL SR W I3 . 25 SRR, 10 mg E I ERIRIYIAE 0. 5 mL kil sy
ANRETE VAR A0 L FE T IV A i A 22 EL IR ARe T

B S5 , Tk SR R AR R 2045 FRHX 10 mg SEICHIRY A, 43 S IA 300 wL A& FR 5345 30% \50% |
70% T 95% 1) £ BEH 40 Hz 875 30 min WS AR VARG 00 s AN 7R 22 1 500 L. 68 75 5 A 20 R W) I,
6 000 r/min Z5.0> 8 min, WA ARV M A & BOE 5 IR, 220,45 wm FlfLUE IR U8, JF08 F L /6ot
FEAAE 284 nm AT 00 W B A (I ipe K R BRI P i R )
2.2 BHEAKSENEHEFEHAR
2.2.1 e RO K i

F AR BGE =K AR B, F PBS ¥ (pH = 7. 3) BC il o5t & 43458 0. 02 mg/mL VAR ; 4 25 PR HX
T EIBRAEHY) , 1] PBS ¥ (pH =7. 3) Wi B 0. 50 mg/mL AV, B 75 30 min AF A {0 ; {8 1T 4841
Gy IEEEETE A3 I E LR AE 190 ~ 800 nm {1 [ P 1 e KM SO . ] 32 C i 7% T % R 9 %o 0 1 2
SRHE R AT AL B 555 1 mL 5% W REFR YA WY 6 min; i 1 mL 10% RSFRER VA WS 6 min;
HJE 10 mL 4% ZAEAENE BN AKEZS, RN 15 min J5 , 4725 GIEN & .
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K B FRBUK ARG B 50. 00 mg, Il 10 mL PBS %K (pH =7. 3) %5 fif , & 100 mL )i /K e 25 2 %1
JE 5 FRS S5 B 0. 200 ,0. 600 1. 000 .1. 400 1. 800 F1 2. 200 mL 4331E 25 mL FHi 7k 2 2 BEHE 4T, e il
BT MR A 0. 004 0. 012 ,0. 020 ,0. 028 .0. 036 F10. 044 mg/mL (7. 4> BI7E 296 nm A0 SE WL G A, 42
HilbR el ZE 23R FE N A =0. 007 +24.382C(R* =0.999 9). HiL 6 {73 0. 10 mg/mL [ /K Az B X HE 5 75 Tt
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FEAgi (01 151 12 1 2:3) 1R A SIVE IR, A 10 mLL 47K, J5c 4 5 0 5 40 50 24 R 1% (9 Bl B 5. Bk
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C/A T, Bz i B8 s = VR SR IR MO SRR, € Oy IR SR IO 25 ) S8 B it vk 2, A A B0 3% 1 R
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XPAS R RUAA 1375 B S 45 S EA T A ST FEAS ¢ A 3. B R AR 38 7 i TR AR 5 LA A5 A LU 3, #7 P <
0.01,P <0.05 WA Ky B Geitap 22 57, i oA, R0 AN [R] 5 B AL 18 SIS I 358 Je A2 B ROCR I 52 ).

3 ERARSITE

3.1 BFIFIRLER

B 1 93 FLERAEAS R R BUM BN S B P IO G B (284 nmyn =3) . Al LI Y IRDJEI(RTE IR 50% >
70% >95% >30% WM FFARUCEEAE. PRI, BEFER R B 50% (¥ LB 5], 5 i e 248 R W], I A
PRSI e 5 IR b P At AN A, BIVEEAE — Y BRI AR b prg i A B2 I T 30 mg/mL. ply THiZ 82 B A
SR B AEARARSI N 50% 1) I rh T A A, AT B 5 LA D i G L 2 Vs v o
] 77 5 R 15 B S BIT FE AL
3.2 HARSENEAEZFARER
3.2.1 BRI Bl e 4 R
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3.2.2 JjEEELS
e 1 KAz R M B R Jo 2k 53 8000 i [0l VA D7 R 7 vk 2P B 48R SRR K IR AT T X B I R 53931

54 ~44 F1 10 ~98. 3 me/L At ik B2 Vi Bl 9 22 B B0 R A IR P OC &R RS W 8 BV AR S ME B 7T &
BOR, BLWIZ L T 4T
®1 SENEERAABRRAETEZRR

gy PAK/nm [ )45 R R’ W% RSD/ % FsEPER) RSD/%  EE VLR RSD/ %
KR 2961 A=0.007 +24.382C  0.9999 0. 66 0.85 0.67
MHEH 508 +1 A= -0.0004+8.14C  0.9999 0.30 1.04 0.57

3.3 EAREIMRIARAKER S BB AE BRSNS

Ul 3 i, T E RO TR R RN I IR 1 (18] 3a) , HUIR BRI SR 5L . (181 3b) , 38 4
WA 0 TR 2RO TEM RAESE R s , X RN IR P R S U R AR 50K, £ 130 ~ 280 nm 4
T AR ARLAR 4L/ (40 ~ 100 nm) | SRS IB B 22
3.4 HIfE.Zeta B HAEMBHRUELER

N 2 7R, T A SRR TR BB PR 454. 79 nm, 20 B3R 80 (PDI) 4574 0. 212, 5 G (-7 i
27 468. 2 nm, PDL P-4 0. 262. P RARKEAN 2250/, HI—PRRChT-

PRI Zeta HAZZY 5. 54 mV JFFIARY Zeta HLA72Y - 37. 94 mV, 5 BUAHI B T 90K IR B AL AL
YRR R, RWIAR R AR E . T BRANOR TR B IROAR ST AR PR A 0 o 45 SR A 50 T 38 S rELBOREAR IS A, I
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3 :EEI%*W*:E%HHHEHEEWE’JQI\M& TEM H I

Al ETE TEM FAS AT B BN 0. 45 wm JEAE S 8L FE E%E%JIEP#:%éékﬁﬂ—%ﬁmwﬁﬁﬁﬂk
Jig R 2k 2 M B R 25 AN 3R 2 iR, BB 3R 2 5 290 163. 60% , KRR 2 2k 14.15% , —

HEFRAR G RE LT BN, T 81% 1o fy.

2 HAHRHSHRZ B HGENGHE

p=

FE HiAZIA(E/ nm PDI 31 Zeta B I4{EH/ mV 2% DL/ (g« mL™") EE/%
PRI 454.79 0.212 5.54 — _ _
KGR 14.15 81.50
&k 468.2 0.262 ~37.94 S
S HE 163. 60 80. 61
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PRONE Bz SC 25 R B , 5 25 VAU EL, BSOS TRI 238 50 BT 9 BRAKIR SR0E B2 Al i BORAR T AN W] i
(F3 ME4) i Xnlfeh T2 AAF e il 80 A & HA —E B /EAL. SR, SRS Ife 50 1 40 K
TRERAT EL , B2 5 B AN KR BRAE B 1 T A NS 8 18 J7 AT TN, 328 B2 WSCRCR 7 21 B0

XEARBAEE T ORI B A R B 50 O KR B ORGSR AE 24 h N BT iBd EEAT T
K. S5 B KA R FE R, AR INE B B KRB AL 5 AR A L2 6] P <0. 05, ¥ H B E 2 57 5
PLECB I A FE AR, BR5 1% N B4 (P =0. 814) ML, JC R FH 22 500, HORGUIAAAE B35 22 5% , KR W
TIN5 77 R4 A 550 14 REA e UL 1 BRAR HO) 114125 B R

®3 HEAREREMARAKESHEKSERY

D% S| Q-t itk R J/(pgem™ +h™")  Qy/(pg-em™)
TREK + 1% A Q =1.567 91 +40. 533 0.8224 1.57 78. 16
TRETR + 1% Wifaime Q =1.6143: +40.293 0.908 3 1.61 79. 04
KA IREW + 1% N Q=1.5318:+35. 862 0.9456 1.53 72. 63
IRE Q =1.409 2 +28. 951 0.9823 1.41 62.77
Jg ik Q =2.655 41 +20. 155 0.7956 2.66 83. 88
TREW +1% A 0 =0.925 41 +20. 966 0.703 9 0.93 38.21
TRETR + 1% Wi me 0 =0.930 37 +20. 504 0.7300 0.93 38.59
¥ T IREW + 1% N 0 =0.699 5t +15. 437 0.952 8 0. 70 31.27
BB 0 =0.697 4t +14. 198 0.9780 0. 70 30. 38
Jig ik Q=1.415 8t +9. 3267 0.7318 1.42 34. 61

Ui 4 Jro , B R 8 7R AT BRSO KRB S == AU EL JR25 ) O, 225700 AN 3, T i
ﬁWZIKQHEI’JW% Q. T T YRR B, /KA BN S B 5 i 7 B 29 S KR B 1 3 A%, R WIS A
REAZ A W TE 9 BR A B2 JTRAB 18 AT B, A R 38 e AL
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Improved transdermal behavior of Gaultheria leucocarpa extract via
combined application of nanotechnology and permeation enhancers

WANG Jiao'*, YANG Yue-rui', LU Xiao-rong',
SHE Gai-mei’, WANG Wen-ping'”*

(1. School of Chinese Materia Medica and Yunnan Key Laboratory of Southem Medicinal Resource, Yunnan University
of Chinese Medicine, Kunming 650500, China; 2. Key Laboratory of External Drug Delivery System and
Preparation Technology, Yunnan University of Chinese Medicine, Kunming 650500, China; 3. School of

Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing 100029, China)

Abstract ; To investigate the effect of nanotechnology and penetration enhancers on the in vitro transdermal perform-
ance of Gaultheria leucocarpa var. yunnanensis extract, the extract was formulated into a nano — suspension and a
nano — liposome using media milling and thin - film dispersion methods, respectively. The drug loading and encap-
sulation efficiency of total flavonoids and salicylic acid components were measured. Subsequently, the Franz diffu-
sion cell method was used to further evaluate the cumulative permeation rate and skin retention of these two formula-
tions on mouse skin. The results showed that within 24 h, the cumulative permeation of salicylic acid in the lipo-
some was 1.34 times that of the nano — suspension, while the skin retention was 3.78 times higher. The effects of
different penetration enhancers on the cumulative permeation volume decrease in the order of azone = menthol >
propylene glycol > no penetration enhancer, but their effect on skin retention was negligible. The permeation and
retention of salicylic acid were significantly higher than those of total flavonoids. Therefore, nanotechnology, pene-
tration enhancers, and the properties of active ingredients all have varying effects on in vitro transdermal behavior,
and a comprehensive strategy should be adopted to improve the transdermal absorption performance of traditional
Chinese medicine formulations.

Key words: Gaultheria leucocarpa var. yunnanensis; liposomes; nano — suspension; transdermal properties; inter-

action
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