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Preparation and evaluation of betastatin ethosomes
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[ Abstract] Objective: To study the optimal formulation process of betastin ethosomes and investigate its
transdermal permeation in vitro. Methods: Betastine ethosomes were prepared by ethanol injection method. The
dosage of soybean lecithin, ethanol and water bath temperature were taken as investigation factors, particle size and
entrapment efficiency were determined as evaluation indexes, and the formulation was optimized by central composite
design-response surface methodology. The preliminary stability of the preparation was also investigated. Transdermal
absorption test in vitro was carried out by using Franz diffusion cell to compare the effects of different ways of
administration on the transdermal penetration of betastine. Results; The optimum prescription conditions were as
follows ; betastine 100 mg, soybean lecithin 311 mg, ethanol 4.1 mL, water bath temperature 39 °C. The preparation
was clear liquid with blue light, the encapsulation rate was (67.1 £2.23)% , the particle size was (59.6 £4.81) nm,
and the difference between the actual value and the predicted value was less than 5% . The transdermal permeation
rate of betastin (10.76 wg-cm *+h ') was 8.47 times of that of aqueous solution, 3.09 times of that of ordinary
liposomes, and 1.63 times of that of 45% ethanol solution. Conclusion: The prepared betastol ethosomes has the
advantages of small particle size, uniform distribution, high stability and good transdermal absorption.
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2.2 BRI ELRIE
2.2.1 PECER U WO 3 A 4 5 ) e
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mL ™ RS VT VAW . IR 2. 11T IR Ak R
WE AT W T A, LA Al R T 5 R (C) S
A U T AR R A A A (A ) S AT R A 810, 48 81 09
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LB R S B T H IR 2. 1. 17 T 5% 4%, A vk B
BE20 WL, T 42 3 Uk, 15 T 45 L B0 R X A o 22
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T 10 mL ks 25 B R, OF R S ARG B 28 200 L 4%
A, B B JE R 0. 20 mg - mL ™A Al R TT VAR
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0.41% (n=6),
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4.1 Eigit
AR TS 56 75 2 40 R [ AP A =] 7T B9 T4, %
RZIBEAG I (A) (OB (B) R E (C) =
RPEFTHE IFAWS DA (E D) .

F1 BRI ERKFEE

. K
-1.682 -1 0 1 1.682
A/mg  250.0 290.5 350.0 409.5  450.0
B/mL 2.5 2.9 3.5 4.1 4.5
c/C 30.0 34.1 40.0 45.9 50.0

PIRLAR AL B RO PR 1 m 2 AT AR T7 e T XA
BRI 2,

®2 ELIKEEIR

i A B C Bife/nm  ALER/ %
1 ~-1.682 0. 000 0. 000 168. 1 47.6
2 0. 000 0. 000 0. 000 64.5 61.6
3 -1.000 1.000 1.000 223.0 56.6
4 0. 000 0. 000 0. 000 69.8 62.4
5 0. 000 0. 000 1.682 56.3 37.1
6 0. 000 0. 000 0. 000 67.5 60. 4
7 1.682 0. 000 0. 000 199.1 55.3
8 -1.000 -1.000 -1.000 60.6 26.5
9 1.000 -1.000  —1.000 59.8 25.6
10 0. 000 1.682 0. 000 746.2 81.9
11 -1.000 -1.000 1.000 63.1 23.9
12 1.000 -1.000 1.000 68.3 47.9
13 1.000 1.000 1.000 221.3 53.2
14 0.000 -1.682 0. 000 80.3 15.1
15 0. 000 0. 000 0. 000 65.8 59.7
16 0. 000 0. 000 0. 000 67.4 60.8
17 0. 000 0.000  -1.682 57.7 34.5
18 -1.000 1.000  -1.000 356.5 53.4
19 1.000 1.000  —1.000 265.8 52.4

F3 rESME

F & WEFIMm  HEmE  Flib FilRfE  BFEHE

A 800. 378 2 4.354 3.689 <0.05

B 214.564 2 1.167 3.689 >0.05

C 96. 345 2 0.525 3.689 >0.05

% 429.87 6
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{14 % (EE% ) =61.05 + 3.324 + 14.94B +
2.06C - 3.44AB + 2.81AC - 1.96BC - 3.77A4> -
4.81B% -9.30C’ (1)

ki #2 (Size) = 69.41 — 2.634 + 141.65B -
12.40C —12. 104AB + 11. 87AC —-23. 62BC +27.94A° +
109. 14B* - 16. 82C” (2)

B:ET/mL

iS4 2 EE% (R* =0.930 1), Size (R® =
0.908 7) KWL G 77 B M LR B AF, B — & 1Y Fil
P . HCRE 3R BT 15 — Rk 2 i AU A, 25 3 8 48 A
f B R FRLAR XS 3 A [ 22 R 3R Ay = 48 8400 1t 18] DL K
TS, U 4 RTINS A Ak 5 R B e
311 mg, Z,F 4.1 mL, T 28 39 C,

B:ET/mL
C:T/C

2.90

905 4
290.54 320.27

320.27

34.054
379.73  409.46 290.54

027
3405429054 X

hifzinm

.5
3.2027 «\(“\’

350 S
320.27 0\6\
Q 34.054 29054 -

hifzinm
45.946

42,973

C:T/C

40

37.027

3.5

34.054
2.9054 3.2027

350 350 379.73  409.46 3.7973 4.0946
A:PC/mg A:PC/mg B:ET/mL
B4 MEY, 5 XXX, 3 RE A = 4 i 1A A4 s R
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4.3 RELAFIZHIE

AR DL AL ) 4b J7 T 20 4 3 4 A At =TT
A5 AR e A s R B IR AR J7 T2 5 Bk i 2
M —B AR AR 40 F TN 5 S E BEAT LA,
T 25 [ W 22 = (BN — <2 I fED) /900 i
100% ], #5583 W], 9200 {5 5 95000 {60 AR 22 e <
5% , GLWI TN 25 R AT 45 o

®4 RAELTT T 2RSSR

it [ i SEBRfE CFIE BINE 2 (SD)/%

R/ % 66.8 67.1 71.3 4.2

1
2 66.5
3 68.1
Hi4E/nm 1 60.2 61.8 59.6 3.5
2 62.1
3

63.1

5 A TERENVSREEERE

N4 o A Ah T ) S 1 A Al DT R AR T 4 °C
FEHE 30 d, 5 B MKLAR  Zeta B AV 14 35 3R Ty 18 49
A2 S R RS E M o 25 3R K BT ) A 1 T 4
Rite | Zeta HL AL AL B R GCE 30 d N ] B AR
10T R WIAE 4 °C B % B FREE R A At R I B R
RTE 30 d N AR E M R Ao
6 {KHMNERIRIE
6.1 BEEKME &

WA g (200 £20) g BfEPE/N R T 2, S0
Ji FA A FE , I 57 20 590 5 1 3 BLE L F R BY AR T/
O g R, R ol R g R VB2 A R U 1 B R
14 /1 J03 22 51 F 3 1 R L FH T B /N T R
T B 19 2 BORS ), AR 3R KR I 30 min A2
4 e B IS A DS AE R KR T R,
B R ARk 2% P T - 80 °C vk A h AR A7, 5
5 T H A 2 BRURZ  SE B M R BB AR AT 4t .
6.2 EMEZEE=E

Vg B Ik A7 J5T 2 4 ) 4k 25 i 1] 2 T Franz 37 UG
g, AR R i 0. 05 mg-mL’1 (pH 7.4)20 mL
VE RS2 B T sz rh R 5 R )2 1 % U 42
filr o PO E 37 CfE IR A, LA 100 1e min 'Y
PPk 5 A 45 w4 ) TE N 2 mL ()% At w)TT I TR
A A At =TT R AR Al DT K RN A A F T
W 43T 1,2,4,6,8,10,12 F124 h £ 4% 32t L
B 1 mL (o7 BPRS 78 [A) 3 45 i 45 2 W) , 8 10 mL g
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i R S AR B, 28 0. 22 pum AL U8 B 3 U8
JE L BB 2. 1L 1 A SR A, A3
UK, s e T AR, AR HE il R A A R TT R
HHRRRBER (M) H2RILE S,

160

£ b = VT WA
140}
§ 120
£
o 100}
= [
% sol b T A
)
N 601
¥
Bk 40 {71 7T Mg A
20 .
, ’ . FEA AT R |
v 5 10 15 20 25 30

t/h

5 RMBEE-HAL(n=3)

n-1
FRBBEREM = (C,V+ Y CV)/A
i=1

BBEHE =M/ At X (3)

A C, AN TR BORE A 42 O P B TR 5 €
SRy 25 BURE IR IBURE VR ) VR JEE 5 V O BORE AR AR A S i
e MO B 5 A Sy BORE AR B TR B
6.3 HANHBEHNNE

>R FH B Bk B 148 ok 0 5 Bz Bk v Y 28 9 s B L T
24 h FECT BUEE , A R 7RO B TR 2 AR i e
e, BTRE B2 K, 10 mL JE/K AR S R U, 200 W
P BRI 30 min, 2 R A T IR 257 W 4 R
IR L 22 0.22 wm PRI, SEUE MR H R 80)
HETEE I E TR AT AR RRBE LR (Q,) .
TR BE AR (J) B (1) M 24 h J kb 2y
Yo (M), 24 h BT BN UL 6. &%
R BERAE 24 h Py B2 Ik o 0 25 1 i R A
U Ay BEJBEAR > 45% £ BEH R > AR LR > KW

250 238.06
200

150F 128.42

1001 95.97
S0 I 34.58
. =

F (A A o5 S ey P s e LA R 5 R (A A B 73T

M/mg

B 6 24 b P a3l T A 9 2
1R LG
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MRZ LB ESHER S, B UL KK & TRAKEW Y 1.63,3.09, F18.47 %, 2 1 K545, P <
7 ORI T R, 4 B2 45% £ BEVE W LR T 0.05,25%A B &M,
RS REBBESH xts, n=5
R i Js/pgeem*-h ! Ehanced ratio Q./pg-cem > Q./pgrem 2
A5 b ) 7T SR A 10.76 +0.29 8.47 140.86 +7.43 238.06 +5.43
5 At ) VT VA 6.59 £0.73 5.18 74.32 £5.96 128.42 +6.75
5 At 7 7T RS S A 3.48 +0.67 2.74 50.39 +6.24 95.97 +4.66
fis Al m VT KV W 1.27 £0.34 1.00 14.53 +2.21 34.58 +3. 14

Js: Ra A i B2 7 % Ehanced ratio: %2 J 5K EEWH Js W HUAE ;s Q, A1 Q4350 24 h Ik 25 95 22 )% 15 3 R4 A0 24 W) 7 12 Jik v g i B

5] i

T il 2% BTS2 56 v, FH 2 VS ik W i N R R
FHBEPEFIAR f JEEAh XfE LA 3B 4 £, W% %, (6 45 S B i
ARG /N T R B, Al B BT AR AR I R, T
SR 10 mL 7 MO I %€, ) BA5 DL pe . SO B
MK EEAR R A I K R AR E KO R T R T
PR, B0 B0 S U, A R OR B A
W SIS A AR HEAT % B, B O ) A o AR R A ) A
IS, B G B AP 1 S 45 1 IR AF . SCHRIRGE
H R SR FHE S R A, PR AR AR S R R R BN
R BRAE  $E U AN B A X AN AT 3k S B0 0 A
JITBRAR T B Y P Ag ] i 75 AH 4 VR A 34
SRR R Y A

U8 B M L R AT G I A R OB B I £ % A
2 BRVEAE R A 0 L BB A AL it 2
AR e 3 A e, AT A AR R S O 1 o A B ) e 45
o VR O OB in g, S BOIR Y 38 i
TR, DT S5 ST 0 245 1 e R R, X S 1 445
H—E M,

WM 1 FH it L 20 W) FH S R R R 5 ) AR
B RA BRI ZR 7 52505 B v & 30 S in s
[ AN 2 5 ) S 6 4 PR 3R, KR A S 5 ik 1
O AA B 5 A AN i A — T BV o e S R 4 v, g
S T KORH PR AH L i, R K M 2 4T T S L 9
M EEEAH T R, 5 2 7K T3 R S, T s o A
BCTE S R Ry 2 Y B K RS AR AT R TE
037 WA, 24 2 JK S5 S I OIT IR 7= A2 T 3k
IRBLGE  JF i th BLIR W (it . AT B ST b Ty
ISFET & B, 10 B FE 5 7E 50 °C KA &8 F i m B
BL AR ERTABEIRES, YIRE TR, B R
B 37 B 0 B0, FLV VT T D b R ZUIR T TE .

<4

ab /AN B
ﬁb/E\E!}
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I 5E KA Ry 746. 2 nm, {H A 2 R ETILF] 81% , 15
T ol B G AT AR D DR AN - o] A LA T A I 245 ) 7
AR GEAT N, 10 R LT B B B AR E , e 2
W JEE 1 R 38 B B RAH, Bt AL B RO &, i 10 5
B TE Rl 50 °CIE, BRI T BE KR A P 1R
e B8 R b 2 B d R ICH R IR, B IR T 4R K
T R A MR R R B2, BT DL R AR
o H H TR R, BRI AT R e, B DL O 2R
ARUCVE , HCE — 5 B 2 o RSS2 g0 o 2 K
S5 W SR BE KT 25 Wy i I ik A AR — A Al A
b Rri g B a B PR R, T RE 23 1k B4
AR AR IRTLRAFAR,
ARBEREFTI L

AT SR AR b R 7T o SR B A, R AR
TR0, 1T D A Al ) 7T I SR A b Oy T2 SE
LEIVAEOE S Gy itk Ve DO PV e AL s S B
N E 58 T ) 200 TR 2 Y R 1 X, AT s A
R AL EUEE R, AR BIF 5 v i SO B L Y
R* >0.993 #5070 A 5 B2 45 v, 3 5 Ak D 6 TOE AL A 2
TR O LA R B 5 A R
LA P g 25 PR T, S R WL A Al w1 TT iR S LR
JRAR 45 % £ B B OR BB B AN OO 1 A5 Atk
GIREN: DR N STTHER: /IR 7/ R (9 L SR

[AE=N
[EE=ENRS)

[ &

S % X ok ]
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