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Investigation on preparation of sinomenine hydrochloride ethosomes
and its properties
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Abstract: Objective To optimize the preparation technology of sinomenine hydrochloride ethosomes (SHEs) and evaluate the effect
of different penetration enhancers on transdermal permeation in vitro and its skin allergy reaction. Methods SHEs were prepared by
ethanol injection method; Orthogonal test was used to optimize the preparation method with entrapment efficiency (EE) as the
evaluation index. The forms, Zeta potential, and particle size were analyzed. Azone was used as a positive penetration enhancer to
study the effect of different penetration enhancers, such as clove oil after pretreatment of isolated mouse abdominal skin for 24 h being
applied on the accumulative permeation quantity of ethosomes in sinomenine hydrochloride in 24 h. The cobaya experimental model
was used for allergic study of SHEs. Results The average EE, particle size, and Zeta potential of SHEs were (66.18 + 1.84)%, (102.2 +
10.4) nm, and (—52.4 £ 1.5) mV, respectively. The accumulative permeation amount of SHEs in 24 h was 412.493 2 pg/em® after 2%
eugenol pretreatment 24 h, which was about 1.6 times of that in the blank group, 5.8 times of that in sinomenine hydrochloride water
solution. No allergic reaction was observed in in vitro experiment. Conclusion The selected formulation and preparation technology
of SHEs are rational. SHEs are stable and safe. Eugenol (2%) could achieve the best transdermal penetration of sinomenine
hydrochloride in vitro.
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Iy LC—20AT = R0BAR il A CHAS Byt
JEM—2000EX &4 L1 5 CHAH 72 n));
Zetasizer Nano ZS A BOGHET X ZEN3600 (& [H
Malvern A w]); 78—1 R )y g dtas (VLA
SR IERAAR AR AR ) ; AG—285 HL TR (4
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R EIL (JTE 5 20=99.8%, P44 /N
IR TR A D, KGR IR EE R
A TAHRA D, T # i CEZ54E B2
HIRAFD, THE rMIEEME2F A PR A
A, B-ATE CEEPFEAEYREAERA D,
Al IR T, Fl Rt Al
BRATD, 2, 4-HHEESUR (Sigma AF]D); HIEE,
LNy taaal, AR R st ati.

ELEAR N R CHEREREHL, fATE 18~22 g). JK
B CHMERESR, A 250~300 g) A S DY % p
KRR shosett, SRS : SCXK (%)
2007-007.
2 HESHR
2.1 BERIREYSIE
211 ERERTE R TR I E S R SN
2% o REREFREAL 7 SO IR . IR RE . TG
IKOWE, BENEBEEHEIEM, TR biest
PEFE B H R 52 4 R ZEK IR 0.3 g EhPR T HEI
Jo, TEE AT MR RS mE NS
BV, RE S 9EEE 600 r/min, 4ERFFLALIRSE 30
C, FRKE RS G QREERE )i FE 30 min, 1 &k
A% (10 000 r/min) 10 min, 0.22 pm JEMEIER, ]
5o 4 CLAE, 30d RIDJZDE.
2.1.2 FARSARTE KR ORI .
R BRI AL 77 8 PR O T« MR S oK £,
ENEEHE I, TR B SRR
filt ot 4. TEBAAE N, A IRK A A i N HE
JE, W HEEE 600 r/min, 4EFFFLALIRE 30 C,
Ry 7RI 58 Ja AR 808 13 HE 30 min, P A i
(10 000 r/min) 10 min, 0.22 pm JEMEPEE, HIFE.
22 HMEBHEESW
2.2.1 HPLC % 4#f Shim-pack VP-ODS Cj5 &
R (150 mmX4.6 mm, 5 um); Vsl HEE-
K- J% (55 :45:0.5), AR E 0.5 mL/min,
R K 262 nm, FEil 30 °C, HEFEE 20 pL.
222 LMERRFE  NEWRE— 5 R B
X R, PO BN AHRRORE TC e o S B8 230 R 1.5
10, 20, 40. 60. 80 pg/mL FRIXS ISR, 45K 3
FEH 20 uL HEFEE s DA TARARME (V) AR
br, FEIREEAREAKR (XD HEAT MRS, #30]
AR Y=35 779.45 X+662.33, r=0.999 7, K]
R T HERSAE 1.0~80 pg/mL &Vt X R R IT,
223 MG RS ARECT R R R
SE TR TR S 5 mg, B 100 mL &,
e R B, HI75 50 pg/mL (R0 B S
2.2.4  AGCSEEIHIRE ORI R R T T
FUARK 1.0 mL, # 100 mL &5, A HEE, 8
710 min, HFEEEASZIE, RIS A
225 EDN B RS R RO R AR R
1.0 mL, ¥ 100 mL &JEH, IAHEE, HA 10 min,
HH AR L, B O R
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Fig. 1 HPLC chromatograms of sinomenine hydrochloride reference substance (A), SHEs (B), and blank ethosomes (C)

2.2.8 Fam ke R A A R S
BIFE 0L 4y 6. 8. 12 h EFEIIE, SRR 75 e BV
FH) RSD 4 1.86%, £ RFRIALXSEHAE 12 h
PR e M R 4F
229 EEMERE  BUE-HEREE S 4, KA
FAAR T, A AHERE I e BRI I i, L
RSD 4 1.33%, &iREKMUATEEZ R I
2210 [ERIRES  HlAE S VA, I
[Fi) 5 (1) R 1 77 TR R L ot Vv T S, R L
FERGRE T 25, AL 2818 T e R 5L IR B2 43 1l A 10 40,
80 pg/mL, FEANFUREAEE LA 3 4o 4% Bk Al
ZAFE, SRR, h. mTEIKE (10, 40, 80
pg/mL) P B 73700 8 100.08% 100.04% -
99.85%; RSD 437l 4 1.08%. 1.21%- 1.14%.
2.3 GHERNE

R 1.0 mL BE AR, BELE T,
8 000 r/min 2.0 60 min, HU_E3EW, 0.22 pm 4L
JEEIER, HEFE 20 L, WE, TR ES 2 E
Cmog)s DERE S SRR T EOR ) B 0T E (m ) I,
WH 1.0 mL P J0 A VR LA FR Ay T2 J A ViS5 A
IRV » 0.22 um FRFLIEIEIELRL, JEFE 20 uL,
WsE, THAEASEE BT 250 m oy, PR T2
THHAE R,

A R=mo—mw)/ my
24 EXRIHAILERAL S
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Table 1 Design and results of Ly(3*) orthogonal test

C/g DGRZE) GHZE /%

ks A/mL Bl/g

1 35(1) 2.0(1) 0.1(1) (1) 40.8
2 35(1) 25Q2) 022 () 66.3
3 35(1) 3.0(3) 043) (3 51.4
4 402) 20(1) 0202 (3 53.6
5 4002 252 043) (D) 514
6 4002 30(3) 01(1) (2 50.1
7 453) 20(1) 043) () 417
8  45(3) 252 01(1) (3 472
9 453) 30(3) 022 (I 49.5

K 158.5 136.1 138.1 141.7
K 155.1 1649 169.4 158.1
K; 1384 151.0 1445 152.2

R 20.1 28.8 313 16.4
F2 HESH
Table 2 Analysis of variance

TERE  WMEVITM BHE FME BN
A 77.162 2 1.677 x

B 138.296 2 3.006 /R

C 182.296 2 3.963 /R
D (iR %) 46.000 2

Foos(2,2)=19.00
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Fig. 2 Morphology of SHEs under TEM
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Fig. 4 Particle surface potential

PEA AT, HAN (=52.4£1.5) mV.
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2.82  (RIBFITIAL BB R R W vEN Y S
THRM TR -7 HEES 2% HIE
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Al = 2 0], B 2= NI = LB
W TS N HUCR 2 B SRR TR IE 5
JkHEAk 24 b J5, ISR, T AR R K B
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2.8.3 RSNERRE KUK E Franz 2T
Bt b AR B R R 3.14 em®), SR
W, TR IO TR NN 4 mL FE S
W CE R DN 3 mg/mL), LAAR R KR B
W PR EE T (3240.5) CIUEIE A,
T il BT /KA RS JF LA 300 r/min #4730
T 0.5, 1. 2. 4. 8. 12, 24 h Bk 0.5 mL FF4Mn
SR EBOR . IR ZE 0.22 pm JENE
JEIL R, ML 20 L vENEAR GRS e e A, AR
ANNETFER 29 ik B, T 259 RENSIE
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n—l1
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C, MG M REE n i ASBURE s A5 1) 2509 0G5 vk I
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(1) RALBAAE T SRR T BEORIE A4 L5 Tk
WE BB, 2R WE 5. %124 h i, fE
A 2RUE -l 261.970 4 pg/em®, S /KR
3.7 1%, ERBEAGUEEX (P<0.05), FKEEHR
PRBENS W 35 $ MK T AR IR 75 IR 1K & B i 1L s
Je SLHRARR I Je o 25 3k

(2) LA 2% %M T A T&RM. p-Atri.
LB I 53 ) PO A B /) BUMEET JSg Tk, %o DA o A
AR BT R BB IE e, 5 R WL 6.
A 24 h I, TRy SRR T R SRS G R
RSB Bk 412.493 2 pglem?, 2952 R 2B IR R
R4 (t-test, P<<0.05) [ 1.6 5. S&EEIAHLLE, W
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Fig. 5 Effects of different preparations on accumulative

permeation amount of sinomenine hydrochloride

450 1

400 | —> HA

© 350 | T EM
g 3001 % I
4 |
s 20 | T B-A1 71
B o | T i 7
@4 —o— WERIA
:‘.;é 150 -
5% 100 -

50

0

05 1.0 20 40 80 120 240
R /h

B 6 FRUZEFIMREREFERERRSEENTNE

Fig. 6 Effects of different penetration enhancers

on accumulative permeation amount

of sinomenine hydrochloride
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Fig. 7 Effects of eugenol on accumulative permeation

amount of sinomenine hydrochloride
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