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Abstract: Objective This study aimed to establish an evaluation system for screening transdermal penetration enhancers suitable for
traditional Chinese medicine (TCM) compound formulations and to apply it to the optimization of a composite penetration enhancer
for Erxian Decoction (EXD, —fili7%). Methods Menthol, azone, and borneol were selected as penetration enhancers, and an Lo(3%)
orthogonal design was employed. The 48 h cumulative permeation per unit area (Qus), steady-state flux (Jss), and enhancement ratio
(ER) of ten marker components (phellodendrine, mangiferin, ferulic acid, berberine, curculigine, epimedin A1, epimedin A, epimedin
B, epimedin C, icariin) were measured. Principal component analysis (PCA) was performed separately for Q4s and Jss datasets to reduce

dimensionality, while fingerprint similarity (S) was incorporated as a quality constraint. The PCA scores and S were weighted and

ks HER: 2025-10-30

EEWH: EEXEHARAESTIINE (8206140176)

1EEEN: 5k B, &, WLwE, BlEER, W7 2. E-mail: 517302107@qq.com
HBIEEE: AT, B, Wit #dE, WSy 2%, E-mail: wshch006@163.com



* 2502 «

¢ $ % 2026E48 B57% ETH  Chinese Traditional and Herbal Drugs 2026 April Vol. 57 No. 7

integrated via the satisfaction function to calculate the comprehensive satisfaction (D). With D as the response value, range analysis

and analysis of variance were performed to screen the optimal formulation of penetration enhancers. Results The optimal compound

penetration enhancer formulation was identified as 2% menthol combined with 1% azone. Validation studies showed that this

formulation exhibited excellent penetration-enhancing effect, while the fingerprint similarity S remained above 0.9, achieving both

“high-efficiency penetration enhancement” and “quality fidelity”. Conclusion The constructed “PCA dimension reduction-fingerprint

constraint-satisfaction function integration” system can effectively solve the problems of information redundancy and decision

contradiction in multi-index optimization, providing a referable research paradigm for screening composite penetration enhancers of

TCM compound prescriptions.

Key words: Erxian Decoction; penetration enhancer; principal component analysis; fingerprint similarity; desirability function; in vitro

transdermal permeation; phellodendrine; mangiferin; ferulic acid; berberine; curculigoside; epimedin A1; epimedin A; epimedin B;

epimedin C; icariin; menthol; azone; borneol
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1B 2-P5 R 3-BIARIR: 4-/NEER: S-ALSEH 6-HiEE
Al 7-BHSE As 8-THEEE B: 9-WHEE C: 10-32EHTT.
1-phellodendrine; 2-mangiferin; 3-ferulic acid; 4-berberine; 5-
curculigoside; 6-epimedin Al; 7-epimedin A; 8-epimedin B; 9-
epimedin C; 10-icariin.

1 Z{li7 48 h IBRIRULR (A). REMNREAR (B)

ARBAMH R (C) B HPLC Bt
Fig.1 HPLC chromatograms of 48 h transdermal receptor
solution of Erxian Decoction (A), mixed reference

substances (B), and negative sample solution (C)
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Fig. 2 Comparative chromatograms of transdermal receptor

solution at 2 h (A) and versus limit of quantitation (B)
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curculigoside; 15-epimedin Al; 16-epimedin A; 17-epimedin B; 18-

epimedin C; 19-icariin.
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Fig. 3 HPLC fingerprints of ten batches of Erxian Decoction
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F2 10 fEALAREURIE S EE A VE TSR
Table 2 Similarity evaluation of HPLC fingerprints for ten

batches of Erxian Decoction extract

HILLE

i

Ml M2 M3 M4 MS

M6 M7 M8 M9 MIO R

M1
M2
M3
M4
M5
M6
M7
M8
M9
M10

1.000 0.993 0.992 0.990 0.993 0.997 0.995 0.996 0.994 0.996 0.997
1.000 0.990 0.993 1.000 0.996 0.996 0.997 0.995 0.997 0.998

1.000 0.995 0.990 0.995 0.997 0.995 0.996 0.996 0.995

1.000 0.993 0.998 0.996 0.993 0.997 0.995 0.996

1.000 0.994 0.998 0.994 0.995 0.996 0.998

1.000 0.995 0.993 0.993 0.997 0.996
1.000 0.996 0.994 0.996 0.998

1.000 0.993 0.998 0.997

1.000 0.997 0.996
1.000 0.995

1.000

HPLC 73 #7, MR A XSS S Ono

On=(CaVut 312 VIS
On NEE n AR S B A RS IEE (ug/em?); G
o AR Vi NG S AR (12mL); GNP A
RUREE; Vi RREIEEARFR (3 mL); S A & B
(1.767 cm®)

CL O, AR, Bf[E] (6) RNFEALARZE ] Ot
ZE R h 8 o X &R 1 B2 ER Ay AT LR PE R, HoR)
UL Jso AVFIRBRCR, 12 A 2 0HH
BB . BRI Ouss Jo MBI R AT
% 3~5,

B L = Jss e/ Jis
Jss s Jss w73 B9 B RIS FIHAN 2 E0 FRAELAY Jis
2,62 F:T PCA B EZHI A

(D 1% LI B AR PRI I 18 : 15 52 T3ME

=3 ERIRIEELE 10 MEFRETH Qs (X £s,n=13)

Table 3 Qus for ten indicator components in orthogonal test groups (X £ s, n = 3)

Oss/(pgrem ?)

A

sk R

Bl 28 1R

/BT

e

YIS Al B A WIEEB  WIEEC  EFET

S1
S2
S3
S4
S5
S6
S7
S8
S9

20.04+1.03 20.81+1.36 17.28+1.08 39.05t1.12 1.63£0.02 7.67+1.05 5.61+0.45 10.67x£0.75 13.83x1.71 14.02t1.42
2547+1.95 31.88+2.01 41.341+3.05 59.92+2.53 4.51+0.04 14.68+1.27 16.34+2.27 21.35+1.37 29.80+2.39 31.26+2.24
26.02+3.08 22.17+1.27 20.27+1.22 48.941+4.22 4.52£0.03 12.431+0.99 13.25+1.06 26.6912.04 24.08+0.93 20.60+ 1.35
22.47+2.04 31.09+2.57 40.16+3.11 48.26%£1.79 5.51£0.28 13.68+1.39 17.11+1.57 20.25+1.02 30.80% 1.46 30.55+1.44
37.38+2.29 30.224+1.42 42.02+3.06 64.02+3.12 4.35+0.15 20.311+1.42 25.47+2.04 30.78 £2.66 62.01+2.96 47.59+2.81
30.04+2.23 39.814+3.08 34.81+2.78 59.21+4.34 3.741£0.04 16.45+1.12 18.02+1.14 19.77+£1.28 29.61 £ 1.37 35.9612.08
34.0311.72 38.091+2.05 54.04+2.32 81.94£3.56 5.35+£0.23 23.55+1.18 19.58+1.27 25.14£1.01 70.02£3.61 50.07£2.01
42.42+2.39 45.51£3.64 51.32+2.11 79.47+2.36 5.324+0.35 25.61 £2.05 37.811+2.32 40.52+2.24 77.02+3.16 59.40+4.75
44.59+3.57 51.42+4.31 50.72+3.06 87.84+5.03 7.28+0.26 22.68+1.31 56.68+1.93 35.05+2.27 82.02+4.56 62.11+1.97

4 ERIEEAE 10 MEFRR I Js (X £5,n=3)

Table 4 Jss for ten indicator components in orthogonal test groups (X + s, n=3)

Jso/(ugrem2hh

Q [=]
T —

Bl R

/NBERS

il

P AL VIR A BB WAEEC LT

S1
S2
S3
S4
S5
S6
S7

0.66+0.10 0.45+0.09
1.32+£0.24 0.78+0.18
0.95+0.17 0.78+0.16
1.22+0.18 0.84+0.12
0.63£0.09 1.26x0.17
1.48+0.27 1.52+0.24
1.72+£0.24 1.39+0.21
S8 1.68%+0.15 1.76+0.22
S9 1.95+0.29 1.3240.20

0.62+0.06
2.77£0.32
1.73£0.23
2.76+0.31
4.63%£0.39
3.56+0.33
5.4710.72
4.81%£0.52
5.561+0.63

1.16£0.15
2.38%0.12
1.77£0.20
2.52+0.14
3.0210.21
2.69+0.35
5.591+0.23
5.36%0.15
4.43+0.12

0.04+0.01
0.12+0.01
0.15+0.01
0.16+0.03
0.08+0.01
0.07£0.01
0.194+0.01
0.18%0.02
0.194+0.02

0.28+0.03
0.43+0.28
0.29+0.03
0.34+0.03
0.73£0.11
0.69+0.12
0.84+0.12
1.23+0.28
1.09+0.10

0.26+0.03 0.35+0.04 0.42+0.06
0.87£0.15 0.62x0.11 1.63%0.14
0.67£0.09 1.04+0.14 0.78+0.11
0.83£0.08 0.65+0.10 1.73£0.21
0.94£0.14 0.73£0.11 2.06%0.33
0.73£0.03 0.62+0.09 1.23£0.16
0.89+0.23 0.83£0.11 2.26+0.24
1.17£0.18 0.95+0.12 2.78%0.32 2.291+0.24
1.04+0.18 1.05+0.17 3.09+0.36 2.41+0.16

0.55+0.07
0.82£0.13
0.41£0.05
0.76£0.11
2.16%0.35
1.76 £0.27
2.45+0.33

HARHEATIRRENE PCA. 55 T A SIMCA 14.1
4, R EALTT 224671 (unit variance scaling, UV)
BEATAREACAL BE [ 467805 18 = (R — S B/ br vk
#Z 1, LEBRENER . Prafatrgatt, Tokk

{H. PCA 45 RE7R, MHAE—RiE iy, H Js
BRI BAE R & LR ES (& 4), KUY &
(AR R IR NE o il S M 5 B TR,

PRI R A G R TRl SR 71, AW ST A
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*5 IENAERA 10 MEREIHEEL (X£s5,n=3)
Table 5 Enhancement ratio for ten indicator components in orthogonal test groups (X + s, n = 3)
i s
) VAEER RE PR DR rE #IEE Al B A WIEEB WIEEC BEYER

SI 1.00+0.08 1.00+0.15 1.002+0.14 1.00£0.05 1.00+0.18
S2  2.00+0.32 1.73+0.36 4.47+0.63 2.05+0.21 4.001+0.53
S3 1441025 1.73+0.26 2.79+0.41 1.53+0.24 3.75+0.10
S4 1.85+0.29 1.8740.18 4.45+0.57 2.17+0.31 3.00+-0.48
S5 0.95+0.14 2.80+0.42 7.47+1.02 2.60+0.36 2.001+0.33
S6 2241031 3.384+0.31 5.74+0.56 2.324+0.25 1.75+0.16
S7 2.61%0.31 3.09+0.26 8.824+1.02 4.82+0.62 4.751+0.24
S8 2.5540.32 3914039 7.76+1.12 4.62+0.69 4.501+0.35
S9 2954040 2.93+0.41 8.97+1.15 3.824+0.54 4.754+0.29

1.00+0.17 1.004+0.25 1.0040.12 1.002+0.16 1.00+=0.12
1.54£0.20 3.35+£0.57 1.77£0.21 3.88%£0.48 1.4910.22
1.041+0.17 2.584+0.32 2.974+0.41 1.86+0.38 0.75+0.17
1.21+0.10 3.194+0.28 1.861+0.23 4.124+0.63 1.38+0.27
2.61%£0.34 3.62+£0.34 2.09£0.31 4.90+0.54 3.93%0.39
2.461+0.33 2.81+0.22 1.774+0.24 2.931+0.44 3.20+0.48
3.00+0.35 3.424+0.31 2.37%£0.31 5.38+£0.61 4.45+0.57
439%0.36 4.50+£0.58 2.71£0.21 6.62+0.99 4.16+0.60
3.894+0.28 4.00+0.25 3.00£0.15 7.36+=1.10 4.38+0.46

0.6
o " 0
° Jss
WA
0.4 1 (s 2
| ]
S 0.2 1
~ |
° aR,,
0 . -
Y
® | [ ]
| @
|
02 | [ ] \0.
0.09 0.12 0.15 0.18 0.21
PC1

BENRAE On Jos GHPBLER &R 1 ARG B B4 RIRF
—H T Js SEBILIES GELIED: 10 ANMERE 25  HA
B UL BUERRR. ANEERR. A, BAEEE AL BAEEE AL B
SE B, BAEE C. BAEEY.

Each constituent corresponds to one loading point for Q,, Ji and
enhancement ratio. Vertical lines indicate the overlap (collinearity) between
Jss and enhancement ratio for the same constituent. The ten constituents are:
phellodendrine, mangiferin ferulic acid, berberine, curculigoside, epimedin

Al, epimedin A, epimedin B, epimedin C, and icariin.

4 Tz 10 MEFR D EES A PCA HTTE
Fig. 4 PCA loading plot of permeation parameters for ten

indicator components in Erxian Decoction

10 NSRBI Qas T Jos 1E N JG SR IEATIRER 43 Hr
AL 035 B AR -

(2) BOHRFRH PCA: AWHIRGE T DIROIF 787
A SEIAE S, KA BRSS9 HIERCilE X3
UCHATINGE , B 2 DNEAE Ous 5 Jssr n=54) i
1743 HTid FA PR SG . KMO 45 Bartlett BRIZ A5
R, G R BARIEFEAA AR I E R R . i,
KPR BEYEFNS, 2 AIXT Ous 5 Js BHREIAT
PCA. KMO 345 R K W], 2 HEIRHE & 170

Hr( Qs 4L KMO=0.723, Js 2L KMO =0.655 ), Bartlett
BRI AG U6 5 J 483K B A 5 35 /K7 (P<<0.001). PLAF
TEERT 1 HREHARHE, Que BRI 1 K
55 LA PC1-Q48), RRTT ZTTHREE N 85.223%,
Jo W EHSEHH 1 DNEMS (LA PCl-Jy), R
TTZETTRE N 76.016% (R 6). &5 ZHIEA 0w
AR T HHR AR, ST ZHEEE RSB R R
BESRHERRE.

BT Qus T J S 1 FE RO #ifr FE RS R (3R
7 BoR, BRAEERS 1 BRI A
CEARTE >0.7), FRIA1ZE R BE0E A U LS 5o
(325 e Rt . Hor, VEEET (0.988). WIFEE C
(0.965) FIFEAIL (0.962) TE Quas " TR i 153 »
BRI BER (0.964) . B € C (0.940) F/NEERK (0.939)
T Jos P OTRRE B o 45 Rt — 2B I0IE T IR Ous
H I VB R0 P FeAR B 21, FER R8Ik
RIS T KR .
2,63 EREBWIRIBSEIEARIE S VP CREE
“2.6.17 TR &4 48 h R EZWGH, 3R1§H HPLC
Ik, SN Ch E AR RS B PT R
(2012A hi), BL“2.57 iR AL IREGHE R AZHE,
WEMNEEREN 0.5 min, 2% HKIESHFIIL
e, THESESOR ERE S R AILEE, 5%k 8.
2.6.4 FETWHEERBGEEEIITE ERIE
BIESH E AT 5% — SR e so B v
AR SRR IEAT A ARG, R B R 02 T
% H AR

(1) ERAET A EE: Ous F1 Js FIER 1
TR RN R febR, HAEBOKR S
RGO . G ) — 1k 5 A T R 25 A
W, SR A AR B WL 473 — 1k
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R6 Qw5 Js TR ETFHFHEE S ETTRAE
Table 6 Eigenvalues and variance contribution rates of principal components for Qss and Jss
Qus VU RFIEAE Qus [ SR AT~ J5 A Jss RIRIUERFAEA Jss (ISR A - J5 A1
A FHIE(E ﬁﬁﬁ fiﬁﬁ% FFIE(H ﬁﬁﬁ ffrﬁﬁ% FHIEAE ﬁﬁjﬁf iﬁj\ﬁﬁ FHIEAE ﬁiﬁ iﬂﬁ%ﬁ
WA /% TR/ % WA /% TR/ % BRE/% TR/ % BRE/% TR/ %
1 8522 85.223 85.223 8522 85223 85223 7.602 76.016 76.016 7.602 76.016 76.016
2 0476 4756  89.979 0.879  8.793  84.809
3 0.458 4576  94.556 0.714  7.144  91.953
4 0.310 3.096  97.651 0.312 3.117  95.070
5 0.115 1.148  98.799 0.208 2.076  97.146
6 0.073  0.733  99.532 0.176  1.756  98.902
7 0.025 0.247  99.779 0.064 0.638  99.540
8 0.016  0.164  99.943 0.030 0.300  99.840
9 0.005  0.047  99.990 0.012 0119  99.959
10 0.001  0.010 100.000 0.004 0.041 100.000

RzT 085 Js EHD 1 HTriERE

Table 7 Rotated component matrix for Qss and Jss
Y - gl _ R 1B
E =2 E =2

Osg Jss Oss Jss

AN, 0.962  0.838 |®AFEE Al 0958  0.910
TRE 0904 0884 |EAFEE A 0.904  0.888
F#ifR  0.892  0.964 |#i#ExB  0.877  0.719
/ANBERE 0950  0.939 [FAEEEC 0965  0.940
fliZF# 0.821  0.758 |¥EFE7EF 0988 0914

di= (¢—Xjmin)/(Xjmax — Xjmin) +&
di N J A ERF A5 R B 5 N5 AN
BT IR AEA3 505 min JUPTA FEA, 58 j AN 553 1
B/AMEs max FTEREA, 5 AN RO 5 Y B ORAE
& N—W >80 ORI EUE 0.05), HT#RFTAH—1k
fE>0

(2) TREUEEARLE S Hbr¥eAk: fRaUEnEAH
AR S & T8 H AR bs, MAREHIME T=1. 5k

*8 ERRBFEXREERSHT (X+s,n=3)

Table 8 Results of orthogonal test for compound penetration enhancers (X £ s, n=3)

F5 A% B% Cl% QuEisr5 (PC1-Qu)

Jss B 1S5 (PCl-Jss)

RO (S Zaitsy

S1 0(1) o(1) 0(1) -1.66+0.10 -1.71£0.12 0.586+0.016 92+22
S2  0(1) 1(2) 203 —0.41+0.18 —0.40£0.40 0.721£0.065 36.0+6.0
S3 0(1) 233 1(2) —0.85+0.16 —0.80£0.30 0.6281£0.026 25.1%2.0
S4 12 0(1) 1(2) —0.50+0.18 —0.47+0.23 0.695£0.059 34.0x2.0
S5 1(2) 1(2) 0(1) 0.30+0.21 0.10£0.40 0.804£0.037 52.0x5.0
S6 1(2) 2(3) 2(3) —0.31+0.18 —0.10£0.40 0.796+0.013 45.0£5.0
S7  2(3) 0(1) 2(3) 0.641+0.18 1.00£0.50 0.798+0.027 61.0+7.0
S8 2(33) 1(2) 1(2) 1.23£0.26 1.30£0.40 0.912+0.017 82.0+4.0
SO 2(33) 2(3) 0(1) 1.56+0.27 1.20+0.40 0.840%0.020 73.0x3.0
Ki 267 38.7 46.1
K, 464 61.7 50.8
Ks 748 47.6 50.9
R 48.0 23.0 47
PO fim B BEARCIR S IO RBURRE , SR AIHR BB ERR Beride

HORATARLANE AL . 2R BN IR FARE R AR i3

WERATORRN, AR IL “ IR 2R,
dS:eﬂS—ﬂ/K

ds RS ETE AL B4 A0 J5 O R P AE s K O e O

BT P TSI 2 0.2, Pt = L Bl i 5 H AR 17 T

(3) ZRE R (D) BITHE: NERETHNAL
JrMEREIF RS S B A, MR LR AR (D) AF
NGV TERR . AWETUR AU L1 A,
R EAE T LT 2906 A — IR AR 1 W I B A
TBORHI L1208, REfs A7 R0t s HhAE 22 4 P B3 %
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JRIIAE T, REARRFIESR “E8” 5 “RE” HF
HIETHFF

D=(d1d2ds)"* X 100
D REAREFERSY (EAHD; div da 53 5IREE Qs I T 1
TR G VT — T R 5 ds FR SRS ATBLURE B335 = R

(4) RTHE: RERIR T & abrHEAE .
R R T REE R R, BRRE SN E
— 80 3 ANERE bR R A T AT T E A . H
R JEBGERT IE A RIS HE I B R A 45 R (B
3918 0333, 0.340. 0.328) &on, =FHTTEAE S
FERER, MEGEZ WAL T 2B E 3 E A B
27 ETEEFESHEEFTIAHK

¥ “2.6.27 TUTAFE] Qus 1 Jo I FE T30 5
“2.6.37 LTSRN FESCEIEFHLEE, T2 “2.6.47
TR THRE S1~S9 MIZE61Er (n=3, & 8). LILZE
BVE N NAE AT ZE AT, SEREH, 3 K
SHRIBF SR A ERERS M I N A>B>C. J5 2547
fr (R 9 KW, KHE A M BXNLEEIFS A
HREMT (P<0.05), MK E C HEHALEE.
PRI 5 R KT (K [itash, maamien
A3B>Ci, B 2%uEfrivi. 1% % 0. %48 1S TH
MEREH BN 82+4.,
2.8 mMATFRIIIUE
2.8.1 {EBMEREIRIE  $%1EAC I T3 f AR B 7

®9 ZAEFONBEES

Table 9 Variance analysis of comprehensive score

HERE CFHM A®BE ¥y F{E P
B IERER 43550 6 726.0 166.00  0.006
i 19351.0 1 19351.0 4436.00 <0.001
A 35980 2 1799.0 412.00  0.002
B 7460 2 373.0 8540  0.012
C 116 2 5.8 133 0428
W2 87 2 4.4
Mt 237150 9
BIEEREIT 43640 8

FCEL Q%M 1%% D, “FATHI% 3 e,
M E S FEVR AT Qus 5 Jsso T2 TR IEZZ 1056
HEL PCA AL, K I0IE R fo @A AR ()3
S AT, S5 A RO 185 RBUERR T
HEMD135r PC1-Qugs PCl-Jso FHLL “2.57 TR
SHRFRSUERE (R) NS, HES KR ERES R
IARAAEE So B Ja Hm 2R S VR IR BT B 25 5
FE (D)o GREIR, WAL V15 T IME N
81.4+2.4 (n=3), SHAITME (82) MIAHN =%
N 1.2% (3R 10), ROABAIFMAER,, AbJ7 % Reta
SERIE. 48 h 1% R BRIl s B LK S

2.82 JZfkBERESEREMEIGUE SR B AR R H P vk
VEAG B K BRI se B . 35 R SIS e, BUH B2 AR

F10 RULFHHEIERELER

Table 10 Validation results of optimal formulation

oy QOus PCI- PCI-
UM ORI IR N AT S Al SR A SEEB WIEEC EEEN 0w J
KEA 1 44.82 4568 4793 8314 5.15 23.02 38.34 43.42 75.76 5719 122 151
KA 2 40.27 4883 5239 80.32 7.26 25.77 40.32 40.26 78.18 57.89 134 143
KEA 3 46.12 4625 4992 76.36  4.65 27.63 40.48 40.92 82.56 60.92 1.21 1.29
B s s A
A TTRE PR DB SEE IR E Al HIEE A HIEEB HIEEC EFEYE Wy

FEA1 162 178 454 450 012 1.28 1.04 0.90 2.93 255 0915 821
FEA 2  1.60 1.68 4.94 4.59 0.19 1.16 1.07 0.83 2.62 242  0.922 834
BeA3 162 179 512 442 014 1.24 0.94 1.13 2.82 265 0903 787

P28 A 3 3 KRk 5 BT FE R . 45 SRR 11
FioR, BRSNS 2 0 AL IR S 56 f e BELAE
BiET 5 kQ-em? A MARHEN . KIITE 48 h SL56
JE U P A3 7 R 5 PRI AS R 453475
3 it
3.1 ZFRREHRTENERNLE

SR s — A AN IR, T 2R T R

—ANERIMEME RS, B BESEOMN LIL
ATl ELSHL SR LT B BRI o AR SEEG B YK
BT “PCA FRYE-45 S0 I REAR DL L) o -39 2 R 5
BE” GEVMERR, JRBEATHRAETT A1
HEMBRINTEIE, T RBFEB BRI
(ke a8 e, TR A SR LR TSR
SRS
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|| BVESEE
4.\{" _}_,__N‘JFU{I\JLJL\I[" “ullu‘ ‘JL.J“L_A' \,\._N'wlﬁ!,\m b0l Lﬂﬂﬁ !
\ B5F SR 2
MJ'* M»LU'M."HL’LJ UU‘“J LMwl LNL N ..,:Lmj‘\.)"j_l UL.A 'Jj}l
r‘ | BOIESEES 3
A L_JJ\;MJ\H:"JJH UL\JLJ waﬁu Lw-»__f'_.«_n_. A .'.,\_ﬁld"\,.f_b_n'_,uh—l

o 10 20 30 40 50
t/min
5 SMREFILHFEIESEE 48 h IERIZULR HPLC
Fig. 5 HPLC of percutaneous receiving solution in
validation experiment of optimal penetration enhancer

formulation

F 11 FERFEETEMRNER (Xts,n=3)
Table 11 Skin barrier integrity test results (X + s, n=3)

L BH/(kQ-cm?)
4151 R —
SIS SIS
wACAEIBFIH 8.8+0.3 6.2+0.5
= X A 9.54+0.4 7.8+0.4

(1) BIEZE PCA BEAESFHESEEL: O, 2R
UE R A A I BRI EFE R Jo B3R REBEBOEE,
BB AT BB REERE, X 3 MERAA
[ A7 P T e BE IR 133 ARV BN 240 B
MG R . BGTAE R 2 MBESHNT, 1+
Rk QAT T Jo MBI, [, Ase
B R B AETRNE , 73 AN Qus 5 Jo BHREIEAT 0 )2
PCA, FREUHARMEER, H BT Z ks
A 85.223%155 76.016%, 1 5 ik it 45 Fa B il 1) [F]
B, SEILT Z24EBIESH RS SRR

(2) FETIRGUEIEARLE S AR FERIE
TRBBERREMEEEES, BIRER “®27, M
Rt EEM U R RIEH AR T U EME R R
—E e bR, A OIMERE T “IRE 7. FHAHRL
JEAE BN R AT, BRI THRIBBUER 1 H]
i, AR AR T NAEYE KRG RS A T
il o 3X — WA I T P47 R 24 507 oy 3% R R I
“ER 5 RIS

(3) FIHHRERBEES &AM fabs: B L
BFFRMEFRIR (Qus 5 Js FIE KRG SR80
FRLEE) 3347 9 — AR AL FE I b & A R B — () 25

HIWERE (D), AR T IE IR 1 R 2PN 45
Bro GGIE, HIGHTHIE R E S IEEF (2%
T 1% %D 254 R I, OSEIL T IRBR0%
524575 5L P R AL
3.2 EREBURAIERE

LA BRI T E R & Bk, 2%
28 HL R BN A N IRAE R, DR AR AR A1 i3
S (Franz §80MyE) H, BUSCRAE e i A #A 5
LU [F] s 0 204 A IR A 2 (RSO 254K
FE<10%MEME M) U4, AFEIK. PBS 2l
VE N HE WG 35 T A5 i v PR 20 o ) o il 2 Ve A 2%
P o ATIE I TEBRSGR 5 NS (2,2 -PBS A4
R, B R T P A P R TR AR AR,
KEFARE, UOEEEERTMEE (S0
HABR D =30%00, AT ik A5 o 52 BOR A ot 25 B
AR B R R 2 B ENT, B CRER IR B R
RSB, R Ta MR B 1 A A T 2
By ) FA 2 S, 2l HAR B R 2 BRI,
ARSI AT 2 -PBS 3% BRI SRR 4y B
it 20%, REA R TR A B, TR ikid B
EAETE N
3.3 RIEFIEAXRERMAIESE

es Al A R ) G ST R AR AL AT ek,
KI5 35 B IR 8 06 J0UA 4 62 IS SR 1) A
PR SRR AR, AIRGF T Rtk . T SCHRR
T8 Ko (R E 25800 24 FR RS BR3P VA ik
A VKA AERE A REBH &k 120, BT
T =F T R A ISR B, W 1%
B 2%0K 2% At 0 1 D (R B 7 R =
ST R BRI AR TN 1% 78 1 i
0.5%0K ), ESRTF T /NEEGHSE LR DI Bk M ds
FERUSR R R, it — D ik, BT REH R
A R 55 E 2 10 7 B R R 23, A T A2 5
FIHREE FRRE R 2%, VSRR SES 24k,
34 BHEREIZTEMNE-WAEHITMS5EL
EIE=

28 K o 24 T A O RE B I N B E )
I, Rt RAEA KRB, SR, 715
5T 2o sh ] fe 51 N e 30 57 Bl o Ko
PESE RS o AW IC RGH I Fe ke Ve VAN, 2551
ERARAL T AR 5 R AT SR BRI O R B, SR
BN 2 Ak BT . b0 I OP LR RR s A SR
B, & Reh 25T 3RS DRSS ZM0 2 i 25k (Kl
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HIVARIE) . 5 L, RR RS IR RIE LRI SH

PO mIRI R, H A& W R AIE ).

4 g
KRR T —F0 “PCA FE4E-FR4r 1S AH L

JELR - R RS h R P ATIB RN, M

HT Az E S EHIT L, 9 Am 2 BTk

BOE 1A ZORNGIE R BRI 12T R

S 5 RITR B 5 PR A

VAP R B SRt i), SRR T ARG R “ E B

% RE” MRR, @AY R R B

Rl DCA 0 T 25 22 B R FRIRIE 0BT AR, IR S F) i ik

SR 5 Tk b AR BT B 45 25 R G

TR SRBE T A TH A SHEa Y, XHEdE b 24 )

FIRIBAL K e B A S E .
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