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Preparation and transdermal delivery of compound infantile eczema
microemulsion

TU Yao-sheng" %, LI Shao-lin"%, SUN Dong-mei' %, ZHANG Jian-jun*
1. Guangzhou University of Chinese Medicine, Guangzhou 510405, China
2. Guangdong Province Institute of Traditional Chinese Medicine, Guangzhou 510095, China

Abstract: Objective Taking the effective part of infantile eczema formula as model drug to prepare transdermal delivery compound
microemulsion used for the treatment of infantile eczema. Methods Microemulsion formula was optimized by using single factor
test and drawing pseudo-ternary phase diagram. The formula was further optimized with in vitro permeation rate of drug. Results The
optimized formula of microemulsion was isopropyl myristate-cremophor EL-glycerol-water (6.5 : 29.25 © 29.25 © 35). The mean
diameter was (24.54 + 0.22) nm, and Zeta potential is (—26.5 + 0.2) mV. The steady penetration rates (J;) of total alkaloids in Coptidis
Rhizoma and paconol were 114.70 and 74.09 pg/(cm>h), which were respective 17 and 10 times more than those of former eczema
lotions. Conclusion Compound infantile eczema microemulsion is homogeneous, clear, translucent, stable, and highly infiltrative.
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Peik o ARSI F BRIV T FL I )25 T i % %2
L% R ke

LA (O). REVETER] (SO BhRIMHE
PEF (COS)Y KA (W) A —. BW]. &0
PR3y 2 RE 32 R4, Wi E ] 10~100 nm,
B [F] I 3G K MR IR R 2y B s 2R e
PE, (RHEZYIE R, SRR 2 PE T, dERE
P53 A IR T H R EL ) 22 40 Y 2 s
P AR TN G, 1T L 254 A A s T
D AT G AT H3E ™, ARSI DA b 2542 5/
JUEIE T3 AT G AT 254, 46 T R 25
WEL, TR Z NS 2R 2 AAE
FHIRE S, W58 T 294 BB WA E R s AT
h 2 T HELI PR T AR R
1 {XE5HH

Agilent 1200 S0 AH (A% (5[ Agilent
/57 ), Nano ZS90 WKL A (FE[E Malven 23 7)),
AE240 +J5 43 2 — RV (Fiit: Mettler Toledo), VAP
G3 Jighe 2% KA ([ Heidolph), DDS-307A HL
BAL CRWGERD, TK—I12B AUFE 4 Eix (Lifg
IR R R AFD . & Coptidis Rhizoma
(CR). 5% Sophorae Flavescentis Radix (SFR). %t
P} Moutan Cortex (MC) W ) INEAE 251K
RAMRAF, &I KA PERFTINAG AT T2y
TS N IE e ERIR/NEEGON R (i 110713-
200911, 2930 mg). J} R mys6f s (4t 708-9003,
2 200 mg) YW T [ 24 5 AR LA E B s e
= H g (MCT). PR ZH& (EO) HHi (LCT).
e (POY, TNk RNE (IPP), W T
UMM TH R AR W SRR S AR (IPMD,
ZILALEE 80 60, 20, Wy Tfaldy kA an]; RL
¥ 200, 400 (PEG 200 400). 5B, A .
R, T RE R 5T]) 5 Cremephor EL
(EL). Cremephor RH 40 (RH 40), -1 BASF
AT WA, . CEENaikal, KuE
KK
2 AEEER
2.1 PNLIBE A BHEBLLAH &
200 HEOEAT G A SR )
FREUAL 7 F B 2908 1 4, I 3 IR, RN 8 fif

i LS%M IR, [PIAHEE 40 min, JEE, & IF9E
W, A Ca(OH),, 77 pH {4 8.5, ' 0.5h,
g, WCAESEW, INERRR AT pH {4 1.8, Il NaCl
EFESECHN 5%, 1GE (4 C) BHEdR, HhiE,
P E AT (50 C), TEIR, Wi, Hiig
HERAINE (DLERRR/NEERL . ELEYT . PSSR
NEERRFITE) B RN 62.23%, JE T ECH
83.63%.

212 WS RE — S MR )

FREUAL 5 S5 S 258 1 4y, 30 2 W, BR0m 11
55 65%LBE, [IVHEE 65 min, JEIRIRYE S AN
BEPE 112, WY pH EZE 3.0, LSRR PH B 14 i
FE, LA 5%EKIY 65%CEE s, Wtk 6 %
FEARRRVEA, Do e e 28 A RIS 7, KRR 2 AH
XPERE 1.21, BT, FHETR, WS, i
Z Y (LSS5 AN SRR B
A 65.97%, JFESECH 31.12%.

213 AT R A —FF ey U FR Ak
TP 1 Ay, I 8 K, KRR,
Wt 3 5 AR, R (4 °C) FRE I, e,
JEPRELAS T (30 T, R, FHRmEREEN
88.13%, JitE /> EA 96.42%.

22 HEEREVEEENE

221 (A& A%k A Eclipse XDB-Cjg b
(150 mmX4.6 mm, 5 pm); WshAK 2 HE-0.05
mol/L MR —&VEMEW (50 : 50) (4F 100 mL
TR RN 0.4 g, FRLABERR Y pH 4.00, A
IR 30 °C; AR E 1.0 mL/min; KK 345 nm.
222 ZMERRFE R PRIGER IR /NEEGOGS
WiE, RAFEERT, IPESER, SRR
BERR 83.2 pg/mL IR RS o AR 2 IR ER IR /N B
Bl RSV 1. 24 4. 64 8. 10 mL, 23 HIE T
10 mL i, INHERERZIE, #745, %M. B
WRH bRt R RIS 10 ul, BEFE, 0RO,
W AR, LA AR R (YD, T AR AR
b (X0 WATEPERNE, fSEE R ¥=9.358 X—
13.940, r=0.999 99, &5 %M R/ NEERL IR =
1 83.2~832 ng, WM G ELEM R R

223 FESERNE OGRS IR A ik A
BER SR, KR BRSO T, D ER
PR /INBERR . ELEL YT BRI /N B U THT B K A
R, RIS HAN, ARNLM R, TSRS
HhEEE MR e P
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231 kA (kA Eclipse XDB-Cig A1
(150 mm X 4.6 mm, 5 um); JishAHk FIEE-7K (45 :
55); A 25 C; AR E 1.0 mL/min; A Y%K
274 nm,

232 ZPERRFLE KB PRI R0k B od
B, BRI, TR T Ry 26.8 pg/mL
(R0 HE T o R 5 R P P it R 1 2,
4, 6. 8, 10mL, 25l T 10 mL =i, g
RRVEEREST, o R3S 10
pl, JEAE, sk, I g A, DA AR A
YA R (YD, JEAMAANE (X)) BEATZMERI,
AR Y=5.001 6 X—1.887 0 (r=0.999 97),
FKUIPT R ALE 26.8~268 ng T R IR R .
233 FEAGERNGE e O RO % T VR
PR, R R S AR AT, D

PR AL T RS- N S P AWANS W P
SR AR P B K

24 WFEAFHHTEE

NI T R N Y, AR, N EE
2Ry, BRI I, R A RA AR A
AR A T R A P S /N T S AR,
KL REIN N TS B A0, 1 e o o 1t
Sl B vk Fr B ARSE IR, B e vE ek, H
A BERALIN LG MG & B IR 8% 224 5 Al
PR AR T A2 A, TR e O A AR A
TFL B 24 1 O R Mk R 4R R L i
KaF R VERE ek, DR i 39 A % AR DA B 0
IR A 2 SRR IAT L AL T7 3%
2401 WAHMER: IR BA PR TER) 6
Rl 234 TR s = iliE (MCT). iR L1
(EO). WHHERFANE (IPM). +/SEelR 5+ A ik
(IPP). HHEM (LCT). ¥EHAe4m (PO)Y. R
FRAR T BEAR L, 3 52 SO S A IRAE 6 Fl
A (PR AR L B0 2 30 B AR L 5E
W, NGRS AE, B AT
fift, MAIRZ ST, (25+£1) ‘C. 100 r/min =% 24
h, FTHAMIFIVEIRZ 0.45 pm ML g, B sk
WO RIS A5 5, T & S TP bR o) O SR
YU, BRIV IRIE . &5 R IR 43 ) Ay
245, 2.83, 3.42, 3.04. 1.64. 1.27 mg/mL, 1%/
OGS AEPIAE IPM AR COR,  H IPM )
BRI LA ARG, DR A 2 PR FL IR Sl A Dk TPML

242 BRIVEVERIMIEE:  SRAHIRAR O A &
s ol SR SR CRE . FINRE. PEG
200, PEG 400 A EE. N = 6 bR RS A
WA RE, s kIR “2.4.17 T, 4%
MARIE 58 9.17. 1.81. 22.46. 19.37. 4.34,
28.95 mg/mL o W] KB S AR P P = I R R RO
WREE R, HAEAHIA LEA] IPM-Cremephor RH 40
FIRZ A, I D T = BRI AT AL, IRl
& BTG PR A N =

243 REVEMERIFER: D E TP UL 2 g
PEFI /MDA (MSpmin), %88 IPM A3, 4
SRR B RIETER, P s 102, fEix
PR O N &R TS ) CRILALEE 80 60
20, Cremephor EL. RH 40), fFIIAAT)G, HL
1N 10 mL 7K, Mg/ /KR GIR L, 0 e
Fidz, AL BN R I PER ) MSpin, FFT1
SR LA Yt A -2 13 M - B 3 TR PR AR A i AR
JIT v B 3 3 S5 MSpin 739118 65%- 71%- 77%-
50%- 53%. W] HILL MSp, AP FEFE, Cremophor
RYVNTRINAEE &R, H EL #/NT RH 40, it
BRI RE s RILALER RV, SR1LALS 80
MS i /N T HABPR I, 2R (LALEE 20 1) MSmin B2 K
TS HE w5 N 22 1) 2 0 R 70 A ] T8 R -
FH 3 S TG PR TR R AT — s R, 9 3R
P50 P B )T v 2 2 A Y, R v A
F 2R M 1EPEFIA Cremephor EL

244 Py oHEMLE 6 CafE L & A R
gy, I e = oA B — P e R R LR
JSCIR) DR 35K o 422 J5 ek LU T 1 402 TV P 77 / B 2 TS 1
F(S/ICOS) K 1:2.1: 1. 2: 1 KRS RMEIENE
FCSpmix ) KA SR A R IEVERTZ 0.5 0 9.5.1 ¢
9, 2:8.3:7.4:6.5:5.6:4.7:3,8:2,
911 BNRE, =il FEWMINAK, BeREsS, Hi
FAREYM S FLI AR AE B, R SR A B vkl
SRAAR FR VB 7R DA Ve B ER VAR A A PR TR I S A
I 8 A EE 451, ] Origin Pro 8.5 #E4 i th = oA,
LK 1, AT S/COSAE M 1 2 KB 12 1 B
(EINESC 5y N ae e Y P by B TR b [ By e
K, FULRE MR, TEREL I S K 1 S/COS
fEE 1 T HRE 2 0 1 P RIS A N, X AT
R FE T2 10 % R B — o LS A R R P Y
s g/ T L X 38 HLBEAE S/COS B K,
TUFLIE P m 5 B
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Fig.1 Pseudo-ternary phase diagrams of different S/COS systems

245 (RHMNZ BB R B R £1 FEMIALS
lj/q;‘]:% %‘@&ﬁ?ﬁ %mg;}g , @Exfﬁ = fc;i:a lg 1:':1 ,D{)ﬁ Table 1 Different microemulsion formulae
RS, JHiiEANE S/COS. ANFEEKE IS PFLRE MR/ %
MR, LA WE 1. 4 SIRRHGT S A IPM_ EL HERE K
TN LR 7 R 2 R A R, Kk 1 Ml 60 1800 3600 40
BAFLA AL, A5G BB B AR . 2 M2 60 27.00 27.00 40
HEPER] . B IS HERR S R R, AR M3 60 3600 1800 40
SIS, TAH, TR AT 5, % Ms 65 225 2923
BTN 0.95%MI T (HLrh 234 S A i it M3 3 AB o Hwh 8
H0.5%), SIS RIS . Wi, BN, W, M6 6029500 295035
12 000 t/min Z5HE D 20 min, A ISR, Fidl% M7 70 2900 2900 35
A T LA e T R . J=dQ/ dt

SAE 5L 3 mL, HEATARANE 7 9535 R 0,=C,V/4

SR Franz 7 Hit, ¥2IB000 /N RUBHBEEA B, c=ctrirS e,

JH B PO FE S —, A3 BRI AN 2.80 em®, 4% p=

WA R A FR R K, B AR O 18 mL, T-32 'C. O WEMI BRUBE R, NI, O, N ¢ N BRI TR B
200 r/min HATIRE . FEFPALTTIATLTAT 5 41, 54b BER, G, 0 IR E TR, VORI Ak
TG RSN WB BN IS HNR 2, B B A W BB, Coo ¢ AT 2540 5 R RHR
PETHREE B AR BBGBE R 2 M R 2, G e 2SI SRR EE, Vo A RRRIURE AR

W LR ARSNGB E 5 14 S50 (RSB B % H# 2 FIE 2 AT 40, X TAHIE O/W (6 1 40D
Jo B BERBIER 0, MiEREMIAL T . AFES/COS (1120 114 20 1) [KIHFLFES M1,

R2 TRELFRABEEVEIFINEREENNFESE (n=5)

Table 2 In vitro transdermal permeation kinetic parameters of CR alkaloids in different formulae of microemulsion (»=5)

LR EIPIE iy r J,/ (ugrem >h ™) O/ (pgrem )
Ml y= 76.56 x—15.080 0.998 76.56+6.20 906.24+74.40
M2 y= 75.43 x—20.760 0.997 75.43+4.21 882.49+50.52
M3 y= 41.60 x—16.430 0.995 41.601+2.96 480.53+35.52
M4 y=114.70 x— 1.870 0.997 114.70+7.46 1389.924+89.52
M5 y= 5391 x—16.510 0.995 41.334+3.02 625.18+36.24
M6 y= 5391 x—16.510 0.995 41.33+£2.93 625.18+£35.16

M7 y=115.70x— 1.479 0.996 116.101+7.89 1 430.874-94.68
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2 FRAFRABREEYHEAINEREENNF ML
(n=5)
Fig.2 In vitro transdermal permeation kinetic curves
of CR alkaloids in different formulae

of microemulsion (n=5)

M2, M3, K% S/COS{ESGIN, WAL WAINE B
Jss O IR/, X AT REEREE S/COS HI A,
RIEVERECBIIG N, A RBHEER N, 5 0m 1 ik
(RIZKARAE FH AT 5% W02 2 3426 % - S/COS hy 1 -
1, AT OfSmix» ANFIEKEHIAFLAE T M4 M2,
M5, FKEH 35%8KE] 45%, WMILLPIASNE
B Jon O, ¥ BRI/, X AT RE T KA 3G i,
15 HAG BB IPM. N =R B G,
T35 N HE RN KT S/COS 4 111, HAMI
KR (35%), Il O/Smix FITHFLER S M6+ M4
M7, B IPM H 6%38 K2 7%, IR SNE
B Jon O, IR ES, X EERHT IPM A1
BIEERH, LRES BN, FER R, G
2 IS BN THFLI RS E e KO B AR, i e T Lt Ab
754 M4, Bl IPM 6.5%. Cremephor EL 29.25%. A
= 29.25% 7K 35%.
2.5 EANMEASRAFFEFRINE KR ELE
FERARIL I B T LA T, FREL IPM 6.5 g
Cremephor EL 29.25 g+ N =i 29.25 g, ¥ —H A,
FFINIE &2 AR 25 (A RS I EL 4
SRR A 24 A 24 T IR AL 7 A= 21 B
B>, [\ AR A fE, PR 35 g 281K,
AL R EEIE IR, ISR RN 0.95%
ML A GBS 9T 55 IR AL J7 AR 25 vk 500
16.3%, B 16.3 g 4:24/100 g L) ;  [RI LLA=
VMR N 16.3%M 54T 3857 B. 7
FEL A. B4 3 mL BT Franz 9 58U AHL 250k,
“2.4.57 BURJ7ik, MATARSNE RORCRSS, FEAMFE
i PATIAR S5 41, TFL A RIPERI B sl 254K ik

g R B J ol (114701931
(6.3724.14) pg/(em™h), Jo3E T4 17 #%; A6
PEACR A TF Wy J i (74.09+£5.78)
(6.8310.42) pg/(cm™h), J 3w T4 10 %5, K5k
BIEG Mg WK 3, WSS, AiE
FEVEREAS 2R K2

O/ (Hg'cmgz)

bl
3 EEEYE (D) AARE () BiEINEREE
MOF#L% n=5)
Fig. 3 In vitro transdermal permeation kinetic curves
of CR alkaloids (I) and paeonol (II) (n=5)

2.6 THFLRIIZEFA Zeta BBALNIE

WEAE e o AT R L BRI —, TR
A3 (R R /NN A3 A B S A s L AR e o 20
AT M4 HIE& L 3 mL, ~PAT 3 43, hliz
H Malven Nano ZS90 BOGKLEEAX, 71 28 C&AF T,
W5E AL, APk, (24.54£0.22) nm,
EIEAD (K 4), Z0HEE (PDD 4 0.189+
0.001. THFLIY Zeta FRATE SRR FLAS E PRI 2L
FehsPY, SR ALRE T LI S s P AT B
FEdh 343, 4359132 H Malven Nano ZS90 06k AN,
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128 CHAFT, Mg S, 1FHAF) Zeta HLAT
H (=26.5+£0.2) mV, B AEILE 5. 4R
TN LA R B B, Y AT, AT R

1 10 100 1000

Fife /nm

B4 WANERH 0=3)

Fig. 4 Paticle size distribution of microemulsion (n=3)

f I T T 1
—200 —-100 0 100 200

Zeta {7 / mV

5 WABMSE n=3)
Fig. 5 Zeta potential distribution

of microemulsion (n=3)

3 it

TERIA B AL, 29 fr Al RIS
. BRSNS AR A EEY5), mEin
JKAH, L 1) A L S N 24 ) B B 1 UL
X 0] e H PR £ 7 AL O A5 4 h o A
I o

AT T T ARG 2540 754 RO AL LAl
by W FLIX A RS, XA 5 A G
R 22 oy AT GV, JRBE RIS T = s %
Wk, R ML, MEFLRARN, B
5], Zeta WA IR R, PEIRRE, [N T Ak
TR ARy, PRIE TR TT 210 %
WAR. ZHNVER, FLISR T 2B e Tk RE,
A g B2 U Sy (SR S A ) J B T
2917 1%, SRNRHEARGR Lo P By ek a4t i T 4
10 %, ARITHTH R T 28EH .

TEARAN G Je B i il i, il & 2 & 0
0.95% M) %5 ikFl (RS JEIERITEL) £ 12 000

r/min S S0 20 min R BINE, REFE] . ¥
T, HAE=EAME NIRE 3 AN H, WML RES—.
EW L WS AR, WA, pH HSE R XML
FeE P I R W A Ak — 2P Al

TR TR B2, 1B AT T i
LIRS S B A RAE K R RS R R, AR LE
FRE- 7K AR F K B R BRI, BE S A
HNTE S BB, TR % S AR YIROE B PR R
AINTR S AR, DR i 5 S AR A T L
)2 B 0% B PERE R TR BT LA OB
FEPEREIIOCHE, METRFLAL 7 TRk 5 LR AN K
PEREVEOY Y, = BRI A b 7 B ROy ) B
E R AEYIHATHESE, PR EACR SR M P 25 R0k
I CETFLARSNE B PR AT T 52

TEX] 375 B OB AR AR 173 58 Bl e B, B
RO AT 0.45 pum BEALUE B Pl 45 1) HPLC
PR, Forb s S AR YO P E S  E 5 1 (R
AT, WIBREE, AsEL, s ad
Yibd H bR BB, iR S, RS S R AY)
il Pt ot P ) 00 7 a SR, TR T B )33
PR, BRI E 2 AN HERR IS, MTTVESRAT
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