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Study on the Preparation of Nicotine Ethosome and Its Transdermal Permeability in vitro
WANG Hui, ZHANG Xiao-hong, ZHANG Yan, YANG Miao-miao, QUAN Wei, DAI Zun-xiao (Xi’ an Mental
Health Center, Xi’an 710061, China)

ABSTRACT OBIJECTIVE: To prepare nicotine ethosome and study its transdermal permeability in vitro. METHODS: Injection
method was adopted to prepare nicotine ethosome. Single-factor test was conducted to study the effects of the amounts of ethanol
and phospholipid on the particle size and encapsulation efficiency of the ethosome. Franz diffusion cell was employed to conduct
permeability test on excised rat skin to compare cumulative permeating quantities of the nicotine in nicotine ethosome, nicotine lipo-
some and nicotine ethanol solution. Confocal laser scanning electron microscope was applied to observe the penetration depths of
rhodamine B-containing nicotine ethosome, nicotine liposome and the solution of nicotine ethanol solution in the in vitro rat skin.
RESULTS: When the formulation contained 3% (m/V) phospholipid and 35% (V/V) ethanol, the obtained nicotine ethosome had
the smallest particle size [(105 = 11.5) nm] and the highest encapsulation efficiency [(89.13 + 6.12) % ]. Compared with nicotine
ethosome and the nicotine ethanol solution, nicotine ethosome had the largest cumulative permeating quantity in vitro at 12 h. Fur-
thermore, the above-mentioned 3 preparations all became saturated in permeability at 12 h with the penetration depths of 80 um,
156 pm and 175 um, respectively. CONCLUSIONS: The nicotine ethosome that can increase the transdermal permeability of nico-
tine has been prepared successfully.
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Fig 1 SEM photograph of nicotine ethosome(x110 000)
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Wy CBE, % (V/V) W, % (m/V) KA, nm  fUEE, %
1 25 1 128+10.0 59.12+3.4
2 25 2 190+11.0 6623 +3.48
3 25 3 260+11.2  73.32+4.83
4 35 1 118+16.4 59.83+3.98
5 35 2 110+17.1  70.78 £2.90
6 35 3 105+11.5 89.13+6.12
7 45 1 106+11.2  79.67 £ 1.91
8 45 2 120+ 14.5 77.45+4.23
9 45 3 132+133  78.13+6.12

10 0 3 328+12.7  60.00+4.15

HIZR 1AL, SN ZRERAR T3 10 FEE, I SRR 5
PRIRE AR I Sl N, G BRI . 555, [ LR,
IG5 N8 BTUR BRORLAR I8 B O, A B Ao Bl B [
SEWRIG SH, N CBER P IR TR R AR i/,
BTN o WFTE R RARE N, R RO i o AR 5 445
W22 BB T R I e O WEAR B b7 D T TR
9 35% WA N 3% .

- 2718 - China Pharmacy 2015 Vol. 26 No. 19

24 BETHESENE

241 Ai%EE&M @i%4 . VP-ODS C;s (150 mmx4.6 mm, 5
pm) ; Y Sl AH : B EE-0.02 mol/L BlTiR%L- — 2 M (30:60:0.1, V/V/
V), i s 1 ml/min; Al - 365 nm; #FFE R 20 pl.

2.4.2 PREMZMTE  KERIUE T T 20 pg, #F 50 ml
T, B A, AR R MR O 400 pg/L BN RESNIA . FHE
A7 8RS X B A TR TR A T R R 0 31 Oh 6.25,12.5
25.50.,75,100,200,400 pg/L #y RIVEW , $5“2.4.17 W F Jrik
PEREINE SO S R . DA () AR A A L T AR (1)
SIPNARATR  BEAT LR R0, A5 bR R 1810 5 ol p=87 345x-+
35 671(r=0.999 8) . ZEHEFH, Je by TR o b v B iy 4 1
Tk 6.25~400 pg/L .

243 AEEERE FBEEIGERR TSR, T
T TR i) 5 BANG L HP e 3 b B e R 3 (6.25,50,200 pg/L) AP
T, 450 TR H IS RIS ) SRR 52 5 v, 558 H INAE 3 55 55
FEHME LR, ESME3 4, BEHRREEE, 4582588,
¥IHPIRSD 4 2.03% (n=5), -+ HIA RSD 7 2.18% (n=3),
TR B R AT

244  [ICRIRE: e A LR R E T 5 mlEIR, LA
JF A B 64 625,50 ,200 pg/L JE T T IR, IRIER A4 F 58
SHRGIRS) . B mlEFELLE T, 10 000 t/min (#0242 H
6 cm) #5005 min, W FIEW, LB BEE AT, B 20 pl EAE )
SEWETIA, SR K 99.70% , RSD H 0.91% , & W%
Ty R AT

25 RBHT ZEERRESHRNE

K Ue T Z BN BiR 4 ml, % f#F 10 ml ZFEEH
PE5), LR I g B 20 Wl EREIE BB T R g s
(H). BRFRRE T IR A 4 ml, B FiErass 40
BIENTAEWI L, A 100 ml 7% LB 35% (1) PBS H, B 4, ik F|
SEHFHFIR] (6 h) , HE GBI, AL BT, B 20 pl dERE &
WETRTRL MBI el T & i (L) o #A SO E e T W
Mg AR B 2R (EE, % ) = (H,— H.)/Hx100% .

223" WU IRk 94 Ty (B g L CBER e T 4351 i ik iy
WY 3% 35% M 3% ) fir il Je ity T < R o AR 0 A0 B R
(89.13+6.12)% ,RSD=0.28% (n=3).,

2.6 RBHT ZEERERIEREIMNER

BT T LR AR Je s TR BiA K e T LR
% 3 ml, 5 e T 90 mg, 2SN 2 Wik A (BT AR 3L
B WumAs 1, e T3 B B AR pH 7.4 19 PBS 500 ml,
37 °C, 100 t/min, 4+%]F0.3.6.8.10.12.14.16.18.20.24 h
HFERORE 2 ml, [l b S8 45 AV A PBS o BURE IR A Tf LB A g
b, B 20 pl GERENN 2 W TR AR 35 BB, AN E 3
Yo 3R e T A BB 2R LI 2,

P 2 AT A1, FE R 6 hit, Je oty T L RERs ik SRR il
h40% e T IR AR RN 62% , Je il T LA E 3R
90% ; 283 24 h, Je T SRR AR AR o T R Bk rp g ety
THRAGKBSE R, AL, B T Z B IS R A B A
IR RAE
2.7 BERREKEERE
2.7.1 EA/NEA A BN R LR B R
BB, WAL B , 7 RIS B T 50 M ik, 5B i A4, A= Bk

HEZEG 2015 4E55 26 4545 19 ]



100
90
80 1
70 1
60

50 —— e T ZEER TR
40 1 —m— et T LR
20 —— Je il TR

207

SRR, %

024 6 8101214 16 1820 25 30
HHA] b
B2 3FEIFPRETHRMBEMLE (n=3)
Fig 2 Cumulative release curve of nicotine in 3 Kkinds of
preparation(n=3)
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Fig 3 Cumulative penetrating curve of nicotine in 3 kinds of
preparation(n=3)
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Fig 4 Confocal laser scanning micrograms of 4 kinds of

preparations
A. rhodamine B-containing nicotine ethosome; B. rhodamine B-contain-
ing nicotine/ethanol solution; C. rhodamine B-containing nicotine etho-

some; D. nicotine ethosome
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Fig 5 Curves of fluorescence intensity-penetration depth in
skin of 4 kinds of preparations(n=>5)
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Preparation and Formulation Optimization of Compound Benzocaine Film
TAO Ming-tao, LI Ren-yu(Dept. of Chemistry and Chemical Engineering, Lianyungang Normal College, Jiang-
su Lianyungang 222000, China)

ABSTRACT OBJECTIVE: To prepare Compound benzocaine film and optimize the formulation. METHODS: Compound benzo-
caine film was prepared with the base materials of polyving akohol-1788 (PVA) and sodium carboxymethyl cellulose (CMC-Na).
With the factors of amounts of the base materials PVA and CMC-Na and the additives glycerol and polysorbate 80, and the indexes
of the average of the cumulative release rates (0.25 h and 2 h) of the main drugs benzocaine (BZ) and dexamethasone acetate
(DA), the orthogonal experiment was conducted to optimize the formulation, and then the optimal formulation was verified. HPLC
was adopted to determine the contents of BZ and DA in the preparation for the calculation of cumulative release rates. RESULTS:
The optimal formulation was as follows as PVA of 1.2 g, CMC-Na of 1.2 g, glycerol of 1.6 g, polysorbate 80 of 1.5 ml. The con-
tents of BZ and DA in the single film prepared respectively were 21.607 mg (RSD=0.71% , n=6) and 4.375 mg (RSD=0.55%,
n==6); the average cumulative release rates were respectively 32.7% (RSD=2.01% ) and 69.25% (RSD=1.43%) at 0.25 h and 2
h. CONCLUSIONS: The method of preparing the above-mentioned film with homogeneous contents is simple.

KEYWORDS Compound benzocaine; Film; Preparation; Formulation optimization
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