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Screening of transdermal drug delivery preparations of triptolide

GUAN Yong-mei, LEI Fang-fang, WANG Shu-hui, ZHU Wei-feng, CHEN Li-hua, WU Xuan, CHEN Ying-chong
Key Laboratory of Modern Chinese Medicine Preparations, Ministry of Education, Jiangxi University of Traditional Chinese
Medicine, Nanchang 330004, China

Abstract: Objective In order to reduce the irritation and improve the transdermal permeability of triptolide, the transdermal drug
delivery carrier of triptolide (TP) was screened to lay a foundation for the development of a new transdermal drug delivery system of
triptolide. Methods Triptolide lipid cubic liquid crystalline nanoparticles, ethosomes, micelles, gel and other preparations were
prepared. The in vitro release characteristics of different formulations of triptolide were investigated by dynamic dialysis release
method. The improved Franz diffusion cell method was used to investigate the in vitro percutaneous permeability of different
formulations of triptolide. The skin irritation attenuation effect of different dosage forms of triptolide was evaluated by skin irritation
test. Results The cumulative release rates of triptolide lipid cubic liquid crystalline nanoparticles, ethosomes, micelles and gel at 8 h
were (51.40 + 1.19)%, (100.67 + 1.37)%, (89.25 + 4.27)% and (42.61 + 4.27)%, respectively. The cumulative permeation amounts at
24 h were (0.46 + 0.02), (0.48 + 0.04), (0.44 £ 0.03) and (0.27 + 0.02) mg/cm?, respectively. The results of skin irritation showed that
triptolide lipid cubic liquid crystalline nanoparticles, ethosomes and micelles had mild irritation, while triptolide gel had moderate
irritation. Conclusion Different dosage forms of triptolide have different characteristics. Compared with ethosomes, micelles and
gels, triptolide cubic liquid crystalline nanoparticles has good sustained and controlled release effect and percutaneous penetration
effect, and can significantly reduce the skin irritation of triptolide. It is the best dosage form for transdermal administration of triptolide.
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PRa s FUBE . RGN PERIE SR h B MR
Pegsis), HRHKEVEZ . AR R EAG. 3l
B ITE . KEIIRA R A B4 SRS
R0, PR T LR LA o

28 B 25 2 AN BETE S B v e R B 1 i TE
ARKSL, FERRATH. 5iE. 22t &
BWRMNE R o 35 4G 2T RO T 2515
o R R B0 A o JE B B R RE 0B, RS AT I
R LR PIHEAT T RGETT, WHARGREY], F4
R4 B2 25 RE RE PRI A R A, HigyTRMR
ML RBCR DI, {H TP KIEMEE. V)
M AR, H2e fean 25 BA BOoRisdt . JmesEmas
FRVY PR BT G N I 25 v i . e A A
FE R, SRR SRR RS ST 2
B2 RUENB), T EEBUA . SLUTOR . RO SER
MGV RE B EmSER, B P
G A NG o /P IS A T

PRI Ik, AR S0 40 1) 46 7 2 Ff HH 3R 277 YR (lipid
cubic liquid crystalline nanoparticles , LCNPs )
(TP@LCNPs). B fig1A (ethosomes, ES) (TP@ES)-
JEER (micelles, MS) (TP@MS) ftfi: (gel, GL)
(TP@GL) SE4 258k, RMIEIMRETE:. R5h
G RIS IF M S B SRR S8 6T AR EAT VRO
PAITfE Y TP 28 e n 258 AR, VRN BE
HEAKISEHRFA, NEABRT RIS R
ST K B E Fefill
1 XFES5HH
L1 {YER

BSA224S BUHL TR, FELHIIAR S (b
W) fAMRAF; ZNCL-BSI B ReRES1BiAE 4, T
X BT BRSUE AR ; TGL-20MC Ay
RO, WIS MR ACRA R AR TY92-IIN
RUEE P I AH MO DL, 7 T Z AR R A 7]
EYEL4 M8 kA, g ZMAE AR AR
SHB-IIT RUAEI K 2 A3 552, KRN IAR] B TR
2AH]; KQ-500E BYEEFH i as, B 1l ik A AR
AR A TT-6D Franz 4 Hoth, REIEEAHA
FR/AF]; Zetasizer Nano-S U ZHK ki FE A S 73 T 4k
F, BEE Malvern 2 7]; ECLIPSE Ci-S 2 IE & B4
5%, HZA Nikon A #]; Agilent 1260 HPLC R4k
T AR, £E Agilent AF]; taiEtE: Ace Excel 5Cis
FE (250 mmX 4.8 mm, 5.0 um), | IHIET IR AL
wARAF.

1.2 #8

TP X 5, L5 21070204, &40 %1 99.11%,
FRASE SEAEAE AR IR AT Sl H EREs, it
5 ECN203-827-7, ZREALR TAbikaRastt; iHisd
i 407, 5 GND32821B, EHrKREm AR AT
KEHIREAE, L5 SY-S0-200801, ¥ H4hEE 2R
HIRAF; R 940, fit5 C12058025, i3
WAENBHAGRAF; HIKD® P23, L5
MKCL5494, PHiSIBREEET (i) RO ARA
Al AIEHER OB, LS RH396520, ifF 5 Bk
HAERAR; W_fE, fit'5 RH167722, L5
WEERARER AT, N =K, fit5 2109072, FEPLF}
FRBARAF: ZRPBALE W, #5
21321635, Biosharp A#]; LFE, b5 2201259, &
U 95%, PEBRBIF=AIRAF,: HEE, it
DWIBH121802, tifkal, il m]; Haikmih
IyHTat
1.3 Eh)

{3 SPF 2% SD K5, HEdE 27 1, MEE 15 H,
W TG R 2 K2 SR B L, VR RTIE S
SCXK (#%) 2018-0003, i (200+20) g. Arf
BN SIS IEAFTL I o PR 25 K S B S I Ae B S 51 2
ARSI S B I E, 6 3R JR N,

2 FESHR

21 TP EEMNESZE

211 R BB Ace Excel 5 Cis 1 (250
mmX4.8 mm, 5.0 um); UV fll#%. Agilent 1260
HPLC Rt TAFuL, 3£E Agilent 7] ; sl
HEE-/K (50 05005 KA 218 nm; ARFRL R
0.8 mL/min; F:i 35 C; #EFEE 20 pL.

212 S0F VAVt e VAR ) o

(1) KRR S VAR 1) 45 S 2 FREL 10 mg TP
BT 50 mL ST, 60% H ISR IS
R E S, B 1 mL 3T 0.22 um JEET
BEREI, BIHIS 200 pg/mL X 8 557

(2) 7Z¥H LCNPs ¥ HI£: BL 0.5 mL & H
LCNPs T 50 mL &, H 60% H BEE GRS
R E 2, B 1 mL i 0.22 um JEET
BEREHR, EN7S.

(3) TP@LCNPs i i 1 il %% HX 0.5 mL
TP@LCNPs T 50 mL &+, FH 60% H EEE %
fift)a, AEFHBIAEEATEZ, B 1 mL i 0.22 pm JE
JET R, RIS
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(4) TP@ES ik WiEH il #: I 0.5 mL
TP@ES T 50 mL &EHfith, H 60% i ERIE S
ff FRAAHEEA T2 2, B 1 mL 3T 0.22 pm JEMET
HERE, RITE.

(5) TP@MS Ak 6l & B 0.5 mL
TP@MS T 50 mL Ejf 1, HI 60% F i B ¢ a
AT E 2, B 1 mL i 022 pm JEAET
BERE, EPAS

(6) TP@GL ik MEwm Ml #%: B 05 ¢
TP@GL T 50 mL &, I 60% HEHE A IS
AT 22, B 1 mL it 0.22 pm JEMET
BEFEI, BIA
213 LJEMEEE EE H LCNPs . TP
X R SRR TP AR B AR S, #E “2.1.1”
T 2 A N HEAT 00T, et Eig L k1 pR.
2,14 ZBMERARFE HUC2.1.27 TUR X AW
LAV E N BER,  SR PRI 0K 40 i #
9 2. 104 20, 40. 80. 100, 160. 200 pg/mL V&,
IR “2.1.17 TSR N AT T, ARSI
FE 3 WK, eI . U ELIR B AR AR AR (X0,
WETRIAUAALR (V), XFah BT &mERIE. 5
FITAS£6 1 5 FE N Y=45.751 X+26.357, R2=1.000 0,
RSD ¥J/NT 2%, 2553 TP 7£ 2~200 pg/mL 2
RGP R,

2.1.5 FEEERLE 2BIEC TP K. B mFEK
JE (2. 80~ 200 pg/mL) R R LV, F4BR “2.1.17
T TE AT AT 200, BRI 6 1K,
TSN R AR . 25 IRER M, H AR EE N
0.18%- 0.22%- 0.22%, HIE¥EZE 2518 0.74%-
0.68%- 0.51%, FKIUIHKEEERLT.

2.1.6  INFEEIUCERIREE Rl 6 4 1 mL SR
HIRFER TP@LCNPs fHl sk, 435 1 mL 1Y
TP X SR (200 pg/mL) VR &195), #4E“2.1.1”
TS & A AT 04, BERE R 3 K,
PR A AL TR AP o K WS i1 = A EIL @ sy
103.17%, RSD 1HN 0.59%, R BZI7 LR R
U, &EHT TP BE&IE .

2.1.7 HEEMHRE PATHIS 6 17 TP@LCNPs i
WA, I “2.1.17 TS R AT W
FEAFESE SRR 3K, DR . THE
TP iR E Y RSD N 0.32%, F#WZHEEEN
R4F.
2.1.8

FasE tilse K% B WA —1 TP@LCNPs
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1 ZH LCNPs Zi& (A TP WHBRIAR (B). TP@
LCNPs (C)» TP@ES (D). TP@MS (E). TP@GL (F) &Y
HPLC
Fig. 1 HPLC of blank LCNPs solution (A), TP reference
solution (B), TP@LCNPs (C), TP@ES (D), TP@MS (E) and
TP@GL (F)
BERSVET 20 BIFE 002,48, 12,24 h %8 “2.1.1”
T T2 N AT 00T, SR R TR . THEE
73 RSD {H M 0.42%, KM MBS e R i .
2.2 TP AEHIFIRH &
2.2.1 TP@LCNPs [1Wiill# FEEHEL 72 mg i
Fi% H IS AT 8 mg TP ¥ T&E & O, InFAHa
YEN A M, KRR 8 mg KV 407 I TiER
Ak, I REE A, F8 B AH. ¥ B HHZEE
WhNT A A, LA 300 r/min #53ET 45 °C LA
P OFHEEE, BITE.
2.2.2 TP@ES Mil#%  FHEPREL 138 mg K &GPk
g+ 27.6 mg fHEEE K 2.3 mL A B, HHHE B,
IOAH 5.4 mL SR 41 16 mg TP IR, LA
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500 r/min #53E T 30 C NI PR G S RAS I
M, TSR ABCE AR TREA T,

g A336E (35 °C, 600 r/min), [FIRS RS 2% i
MR IR, 489KA 30 min, FIKIFIES
5min, B0,

2.2.3 TP@MS Hiil#¢ FEEFREL 124 mg WD
U 407, 216 mg IEVOE P123. 12mg TP, JIANIGE
BIKCEENHGER, 50 ChefE& K, BT 155
MZE, INEELK, 50 CKRKEZMLET, 300
r/min FFEKE 1 h 5 I REM, 1 0.22 um 3

FLUEMEL, BpF30TI,

2.24 TP@GL M+ AEEFREL 0.4 g RILL 940
TR, IINIE & HEE R B S, A E
B KIEEE, K 6h JEIIN 20 mg TP i EE 1)
SJRpAR081,

23 TP AEFHIFIEHE, NERBLAKNE
231 RARFD ¢ HALIIIE  H TP FE & AZEK
TR 10 fi5, SRF S IR SCYNKMLFE G R A% R EEL
B, SPATIE 3 WK, idFbifE. L HALK PDL B
LRI 1.

x1 TPERFFEHE. NER (BANEER (X+s,n=3)

Table 1 Determination results of encapsulation efficiency, particle size and potential of TP transdermal preparation (X £ s,

n=3)

FF it i /mm PDI HAL/mV #H 24 E/(mgmL™) ALET /%
TP@LCNPs 155.601+0.64 0.146+0.031 —23.30%0.85 0.92£0.06 64.501+2.20
TP@ES 63.20£5.11 0.284£0.022 —8.62£4.06 0.95£0.08 49.63+7.78
TP@MS 78.811+10.21 0.341%0.013 -1.76 £0.52 0.53£0.03 66.151+2.95
TP@GL 4593.00+£991.10 1.000£0.000 -23.374+1.99 1.08£0.22 /

“7 RETVEN =
/" represents unmeasurable
232 GHEFNE BB R =My/M,

(1) TP@LCNPs A1 TP@ES Gl 2 (1l . B
0.5 mL TP@LCNPs 8% TP@ES T 50 mL &+, n
AN 60% FELER, mBAHER 2 50mL, B 1 mL #
i 0.22 pum FFLIERRE T 3ERE R SRR ERE . FREX
0.5 mL TP@LCNPs 5%, TP@ES #£ & THEE O &
(R B AEXT 2> T & 10000) 1, LA 12 000 r/min 5
O (B0F4E 62 cm) 15 min, B CRT#EREK
HHAEFEIERE . FIR “2.1.17 TS &4 R 3T 40T,
B AXTHEE R EE R, BARGREIE 1.

AL FH 2R = MLip/ Mot
Muip NZ5YI{E TP@LCNPs B, TP@ES T HIE, Mo NITE 25
YIRIZEYIAE TP@LCNPs B, TP@ES 1) s &

(2) TP@MS BEZMIE: B TP@MS i
0.5mL T 50mL 2, A 60%FEEHR, sl
FIEZASE 50mL, B 1 mL £ 8hid 0.22 um fFLIEE
IR “2.1.17 BUEIE A N AT 04T, WE TP &
&=, THEEFIR G E M BEGS 0.22 um fFLEE
JEf) TP@MS FEfS 0.5 mL F 50 mL &I+, A
60% IRV, MBI ES 42 50mL, B 1 mL Ff i
i 022 pm FUSLIEMREE, FHE 2117 WA R4 T
BT 8T, ME TP & &, IR AHRAY SR My.
AR E SO, BAGRILE 1.

i FRSE R k1, 5 LCNPs. ES. GL A,
MS FIEZ R AR, 10~100 nm IR H] 17 Hb
KZFEEWZE, Fik, REAFTREMEHRZ
Y. BES 5 HAMSIFAH LG, R0 H FEAR 0 AL e
T/NFRLAR, X ATRER N ES R R EIKER 2
RERIERIR A R, SRR, AR
fiK. SHABHIFIM L, GL kiR K, HAELLEE
B kBRI, PR T HAES B4 25 N FH . LCNPs
EEAR m A E S AR FR, AL,
HARE M i
2.4 RSMERLE KL
2.4.1 TP FEEHIFIERELENE kTR
Bl TP@LCNPs. TP@ES. TP@MS #& 0.5 mL Al
0.5 ¢ TP@GL T 50 mL =34, AN 60% FH v
W, MAHHESRZE SO0mL. B 1 mL £ 5hid 0.22 pm
WALIERE T FE R S R . 42 “2.1.17 T
WA T AT i, MERE S S 2.
242 RAMBIRUEIE  BGEBE 10 min JREBET
FHENTAR CBUREARXS 775 & 8000~14000), 73
AN 4 mL TP@LCNPs. TP@ES. TP@MS Fl 4 g
TP@GL, FFAFEMTAT 5 3 IR KA R 1)iZE
HHAS A N 200 mL ) 20% £ BEA= 23 £ /K IR RE i
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AR, EE4ER 37 °C, DL 200 r/min B AHEEE,
FEAE 0.083. 0.167. 025, 0.5, 1. 2. 3. 4. 6. 8h
IFECEE 1 mL 3 0.22 um FlFLIEREFHEREE, [
IR AH SRR PR BT 428 “2.1.17 TitaE
A D BRI ] 50N IR R ) TP T SR,
i AR ERPRCE, HRRAERN 1% —
K5 1154 Higuchi J5 FEXT BN R IEAT LA, FRUT
HAHKZRE. AFRILE 2 ME 2. 3.

SRR IR = WUREIRT [ 15 5% R 38/ BE R0 06 B R

i EiRSE A %0, TP@LCNPs. TP@ES. TP@
MS.TP@GL8 h RFREIHZE 737 9 (51.40+£1.19)%.
(100.67+1.37) %. (89.25+4.27) %. (42.61+
4.27) %, JEILXT TP i Kz il ) RAVBE TR M &b AT
HREMAE, RILLL 4 FhF BB i A5 A
TR .

v TP@ES ¥

TP@LCNPs i *

80 1

60 1 ®

ABBIEY%
|

04 4

20 A

[=}
TN .
"

u

12 3 4 5 6 71 8
t/h
B2 TPIiERHFIAIMNERM L
Fig. 2 In vitro release curve of TP transdermal preparation
®2 TPERFIEIMNERER (X+s,n=3)
Table 2
preparation (Xt s,n=3)

FIRETE %
TP@ES TP@MS
6.70+0.62 8.23+1.62

11.13+0.52 15.97+2.60
1490+1.42 22.31+3.84 6.14+0.04
19.14+1.69 27.94+4.70 7.74%+0.16
27.12+2.44 37.90+5.46 10.41+0.06

In vitro release results of TP transdermal

t/h
TP@LCNPs

0.083 4.66+0.85
0.167 9.16+0.47
0.25 12.2940.90
0.5 1452+1.44
1 19.48+1.21

TP@GL
2.6740.28
4.3940.05

2 31.31+£1.70 53.78+3.31 58.60+7.72 17.46+0.03
3 37.67+£1.70 61.93+543 69.184+7.84 23.0940.14
4 42.03+0.72 74.37+2.80 76.24+6.50 28.001-0.33
6 4729+0.31 91.19+1.85 84.96+5.40 36.1610.86
8 51.40+1.19 100.67+1.37 89.254+4.27 42.61+1.35

3 TP ERFIFUAINERBIZSTIZHE (Xts,n=3)
Table 3

transdermal preparation (X S, n =3)

In vitro release curve equation fitting of TP

gilBil kit W& R?
TP@LCNPs EZ 52 Y=5.8350X+12.3900 0.870 1
—%JiFE 1g¥=0.0672 X+1.2320 0.7288

Higuchi J7#% Y=18.182 0 X'2+1.897 0 0.978 9

TP@ES TR Y=12.2900 X+15.4000 0.9273
—%FE 1g¥=0.0799 X+1.4200 0.778 5
Higuchi /7% Y=38.750 0 X*2—5.555 0 0.990 9
TP@MS  ZEZHHE  Y=10.1300X+27.7100 0.833 1
—H I 1g¥=0.064 1 X+1.5020 0.688 5
Higuchi 75 Y=33.110 0 X24+4.931 0 0.965 0
TP@GL  EHHE  Y=5.0720X+5.1860 09749
—% 7R 1g¥=0.8650X+0.9820 0.8523

Higuchi J7## Y=15.640 0 X'2—2.976 0 0.990 1

Higuchi /772, MR R2 %L 1, WEEL. &
1M, TP@ES 7£ 8 h RFRETIE D413 (100.67+
1.37) %, £ 8h WERHES, USRS
& TP@MS B (89.25+4.27) %, 5 TP@ES
HEREMZR, UWHZBEXREAHE; W
TP@LCNPs 1 TP@GL M R2FUBERCR N (51.40+
1.19) %F1 (42.61+4.27) %, BE/NT TP@ES 4
F 2B R (P<<0.05), BB TP@LCNPs Al
TP@GL £ 8 h WHA W FHTRRCR .
2.5 RINEREEMSLI
251 REREMRAREE U REREM: SD KRR 12 K,
H 25%% 3 IR QR IRKEE, ZIB% KRIEE, FEH
KN R, FH/ANOIERR B R NEDT, HA
HELKPEF . BIEAEIAF T-20 CukiE, fF
ﬂ%[lé,l‘)]0
252 RAMERMESZES MUK FECH KRR,
TEEWR T HARARR /N, A SRR Peid, A
R Z A EPAREDE T 2R Franz #7800 B, DA
LA 20% AR R R K, BRIk 5 4 9%
firh B B » K B2t B T (37.040.2) °C . 350 1/min
A FFAT 30 mine XA 2 mL 1) TP@ES.
TP@LCNPs. TP@MS 12 g TP@GL T V- Ji5 (4%
Weith, FESPATSEEE 3 IR, KGIEFELERE 37 C, LA
200 r/min % /344, FFE 0.5, 1. 2. 3. 4. 6. 8.
10, 12, 24 h BFEURE 1 mL 33 0.22 pm fFLBERR T3¢
FER A, RIS A AR LR PR A I

P “2.1.17 BUEE A, M RN R AR
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FEf A TP MR . LA X F R AR 2
BIER (Qn), I A5 B A RAFBIE R
(F, FERFAZEHE 15 —295)71%: . Higuchi Ji
FEXTRERUM R AT LG, JR AR R, 4550
K3 K 4. 5 FiR.

o= vt cnys

Fo=Qu/# %55
O R7R t NP N BN AR RABE =, Vi RO ARTR,
Co NS n KA AR RIREE, vV oREO A, S AR
X% B T AR

05 1
= ¢
— %
0.4 4 s — :
~ -
< y—¥
g 0.3+ F
é" % B i
< 021 b Pl -
S Ay o v TP@ES
014 ¥ o #- TP@LCNPs
d/: " e TP@MS
0 -= TP@GL
o 4 8 12 16 20 24

t/h
3 TP &K RN E-AE L
Fig. 3 Cumulative release-time curves of TP transdermal
preparation
x4 TPEXFGSERE (Xts,n=3)
Table 4 Penetration rate of TP transdermal preparation
(XEts,n=3)

. Q24/ Fn/
il Frt T2 R
(mg:em™?) (mgem >h')
TP@LCNPs F,=0.018 0¢+0.118 0 0.748 3 0.46£0.02°  0.018 0
TP@ES F»=0.020 0 t+0.067 4 0.879 4 0.48+£0.04"  0.0200
TP@MS  F,=0.0176¢+0.106 0 0.716 5 0.44£0.03"  0.0176
TP@GL F,=0.0154¢4+0.0257 0.9340 0.27£0.02  0.0154

5 TP@GL tt#: *P<0.05
*P<0.05 vs TP@GL

i Bk 4 B AT %0, TP@LCNPs. TP@ES. TP@
MS. TP@GL24h ZREERE (Ox) 73508 (046
0.02). (0.48+0.04). (0.44+0.03). (0.27£0.017)
mg/em?; RFVBIEEZE 3504 0.018 0. 0.020 0.
0.017 6. 0.015 4 mg/(cm?h), H TP@LCNPs. TP@ES
Al TP@MS 1 Oas 1 F, 5.2 KT TP@GL (P<
0.05). [FI%of 28 ARURE JiCa - () fh 23T 7 P 0L
RILCA BRIt 275 & Higuchi J7HE, W]
TP@LCNPs. TP@ES. TP@MS ! TP@GL 4 B4
ERAEH .. A4, RIE 24 h ERUE R45 R AT 40,

*5 TPEXHFIRRELE-HEHEHE (X£s,n=3)
Table 5 Cumulative release-time model fitting equation of

TP transdermal preparation (Xt s,n =3)

gkl it W& R?
TP@LCNPs EZ 52 0,=0.0180¢+0.1180 0.748 3
—%FE 1g0,=0.020 5¢t—0.767 7 0.5180

Higuchi 7% 0,=0.112 7 £2—0.018 7 0.9250

TP@ES TFHITE 0,=0.0200¢+0.0674 0.8794
—%TFE 1g0,=0.0255t—0.887 4 0.697 2
Higuchi 72 0,=0.118 1 £2—0.069 0 0.978 1
TP@MS  EH 5 0,=0.0176++0.1060 0.716 5
—% I 1g0,=0.020 9 1—0.8023 0.582 3
Higuchi £ 0,=0.107 5 12—0.023 3 0.9322
TP@QGL  FZHfE  0,=00154¢4+0.0257 0.9340
—% I 1g0,=0.028 3t—1.2068 0.763 0

Higuchi 7% 0,=0.066 0 £2—0.049 0 0.986 0

TP@LCNPs. TP@ES Ml TP@MS 4 iBiE MR
BEET TP@GL (P<0.05).
2.6 BZRRRIBMESCLE
2.6.1 B KRR SD K BRUE RIEEFE 1
Ji )5, BENL 2 B TP@GL 4H . TP@LCNPs 41 . TP@MS
. TP@ES ZUFIAEEEE/K AT HRA, &Fd 6 R, Mk
oo
2.6.2 SEEGTVE O SRIGET 24 h OB KR E L
B, BIBMEAN 3emX 3 em, AR M4
L2575 80N 0.4 mg/kg, EELLZG T d, BIRGY
6 h Ja IR KIE SRR 25500, 1 h G S 25500 &
BHIABE, KB, FEXTR 25 0 R BREAT V43 5F
AR AR 3P I 0 58 Bz e iR FE 021 R IR %,
2L TG, REECER, L S mmX S mm K/NE R Bk
LT 4% % 5 W LH 28] e i 18, il i HE %
@, HIEBmME g2, 2R HE 4 5% 6.

FEIRFEAEVE b TCALBE. BT, F
FELLBE . BERELBEAKI LB 737000t 0y 1. 2.
3. 455 JookM BREEAK . TR REAK I, B RE KM
FEE KPS AT 04 10 24 34 4 9. BIME = (4
BERR 23+ /K AR 43 )/ 8l W R B P<0.50 N
TERENE, 0.50~2.99 43 %2 BERIEE, 3.00~5.99
A3 R R, 6.00~8.00 43 Ay B I

B 7 d BB B B P53 45 SR T AT, TP@LCNPs.
TP@ES. TP@MS HHEEHENE, TP@GL WHEA
R I . % TP@LCNPs. TP@ES. TP@MS Fll
TP@GL HIRIEIEVE 73 25 AT SR R 5 22 50 #
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100X f 0 e \ 3 o & 5 :
M Sa ‘QR \ ' ) o
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4 TPIERHIF HE ZEYIFE
Fig. 4 HE staining sections of TP transdermal preparation
6 TPIBERFIFERRIMMITS (X£s,n=06)
Table 6 Skin irritation score of TP transdermal preparation (X £ S, n = 6)
BRI 2>
il 71
1d 2d 3d 4d 5d 6d 7d
TP@LCNPs 0.00£0.00 0.50+0.55 1.17£0.98 1.33£1.21 1.67+1.37 2.00t1.26 2.33+£1.97
TP@ES 0.00£0.00 0.83+0.41 1.50£1.05 1.67£1.03 1.83+0.41 2.3310.82 233%1.21
TP@MS 0.33£0.52 1.00£0.63 1.50+0.84 1.83+0.98 1.83+0.98 2.33%1.21 2.67%1.51
TP@GL 0.33£0.52 2.0010.63 2.6710.52 3.00£0.00 4.00+0.00 3.831£0.41 4.50+0.84
pagis 0.00£0.00 0.00+0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00

K I TP@LCNPs. TP@ES. TP@MS 5 TP@GL 41
Z A HA BEMER (P<0.05), HILA%1 LCNPs.
ES. MS 537 BUI AL Re FRAIC TP (1028 R, 1
GL WA ke TP B &IEH IR .

HE J2t ) 8T W, TP@LCNPs 2H KRBz
IR EAR T, R ERE, KM RAS e, TR
REYNHLIZ I . TP@ES 4K B R R 7 56 %, |
B R DRSO, B 5 B R s A DL B 98
/Bo TP@MS ZH KBRS RBAAR b Bz 385, 2 THIi S
B, RRRBEZSBIR >, B IR RS A,
H/ERMIETE. TP@GL KR EREIIE. i
W, KB B BRI D, RS LR A A Rkt
Wi, KB, FERIES A, B ZMTEILZ A
R EL T IR

Zx LRk, HE Betat)) v ah RS Rt v o 45
R—%, TP@LCNPs. TP@ES. TP@MS ¥JREIEE
TP I R JREF 1
3 iig

HAAR SR SRIR 25 Tk, 7E 8 h N, TP@
LCNPs. TP@ES. TP@MS. TP@GL ¥ B4 L8
R, B M ZR 75 & Higuchi 77 FE, AHCME REF,

TP@LCNPs Al TP@GL ) 2 BB & 3% /N T
TP@ES I TP@MS (P<<0.05), 1it#] TP@LCNPs Al
TP@GL W REAR T TP@ES 1 TP@MS.

A G iFs R S 25 R 5 R SRR TRORE SR B — 2
TP@LCNPs. TP@ES. TP@MS. TP@GL4 Ff7)%d
Y BB RBUR, {5 TP@LCNPs. TP@ES. TP@
MS [ 24 h ZREL & R E ST TP@QGL 1) 24h R

iR (P<<0.05), KW TP@LCNPs. TP@ES
TP@MS & BiE MR R E3m T TP@GL. ZE#A
N, LCNPs £ 1 SR R S 12 vl R 5 H 4
R RTEALAE BUE VIR, BFFER B, LCNPs £33
WL, 2 PR R N+ 2 sl i, il
HEASMERE R, IS BRI 221824,

Ak, LCNPs ] il 56 2 (1) G4/ E FH Jdid
L AR T2 SR A e A AR 2 ik e JER B B, Gk
B RAFMBRORR), T GL R ZE i s A
BORBIRLAR, A2 M DL E AR R i >k H
M LLIE I R R B, AR BN ek (1 2 R AR FH RN
ZHIBIERR . NIk, ES Al MS HiE T 75 E 24
TR R AT 2GR R, T LCNPs A GL 1 3d& H
TR L EE BRIk B REIAE
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