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B OE OB HEN-ZFESFME(TMC) & & 47K & 8] 5285 i 7k (SLBL) (TMC60-SLBL) , FF#ALA 7 T2, 7 ik bR
R LSk i 6 A A k2t SLBL L3 R 6G ek s VABR IS IR 2R B FBERE -2 B) BE R E L (MR R E L RANRE A B &, A a3
BN IGAR, KR IE 3K B 5 % TMC60-SLBL 69 4 75 T %, R AT B3 ; s34k AL &L 77 Bf 4] TMC60-SLBL /£ 4 .25 CF 30 d A 944
EM, RIS RO FESLBLA KR ZetaAn, SR 3G AT, RS EITH SLBL &4 2835, LaRE AT iE £ L
%t F E L (P>0.05). TMC60-SLBL .4 7 T & A #Efg i & K 6 mg/ml FERg-I2 B BE T2 rb 40 1 25 Mg M E rk 1:30 kA5
JEA45 °C, a4 % 4 (82.0842.6)% ,RSD=3.17% (n=3); /£ 4 CTFTA T F 45, SLBL A= TMC60-SLBL #9442 45 %] 4 (131.9 +
1.9).(161.2+2.0) nm, Zeta ©. 4% 5 %) A (—23.18 £1.14) . (36.73 £2.84) mV, %4t : T4 #F TMC60-SLBL, B4 75 & & 5 %+
7, et RS,

K KRCE R N-Z TR IR IR R SSRGS ks ISk i e Rk

Preparation and Formula Optimization of Silybin Liposomes Coated by N-trimethyl Chitosan

HE Wen', HU Cui-ping" *, QU Zhen’ (1.Dept. of Pharmacy, Renmin Hospital of Wuhan University, Wuhan
430060, China; 2.School of Pharmaceutical Sciences, Wuhan University, Wuhan 430064, China; 3. School of Ba-
sic Medical Sciences, Wuhan University, Wuhan 430064, China )

ABSTRACT OBJECTIVE: To prepare silybin liposomes (SLBL) coated by N-trimethyl chitosan (TMC) (TMC60-SLBL), and
to optimize the formula. METHODS: The effects of 3 kinds of preparation methods on encapsulation efficiency of SLBL were com-
pared, including film dispersion method, multiple emulsion method and reverse evaporation method. The formula of TMC60-SLBL
was optimized by orthogonal test using encapsulation efficiency as index with the concentration of phospholipid, ratio of phospholip-
id to cholesterol, ratio of silybin to lipids, hydration temperature as factors. The stability of TMC60-SLBL by optimal formula at 4
and 25 “C within 30 d, the particle size and Zeta potential of TMC60-SLBL and SLBL were all compared. RESULTS: The encapsu-
lation efficiency of TMC60-SLBL prepared by the film dispersion method was the highest, without statistical significance in encap-
sulation efficiency before and after cutting (P>0.05). The optimal formula was with the concentration of phospholipid 6 mg/ml;
the ratio of phospholipid to cholesterol 40: 1; the ratio of silybin to lipids 1:30; the temperature of hydration medium 45 °C; the
encapsulation efficiency were (82.08 £2.6)% , RSD=3.17% (n=3). The preparation was stable at 4 °C; the mean diameter of SL-
BL and TMC60-SLBL were (131.9£1.9) nm and (161.2+2.0) nm, and Zeta potential respectively were (—23.18 £1.14) mV and
(36.73 £ 2.84) mV. CONCLUSIONS: TMC60-SLBL is prepared successfully, and its formula is simple and practicable with high
encapsulation efficiency.

KEYWORDS  Silybin; N-trimethyl chitosan; Liposome; Orthogonal test; Film dispersion method; Multiple emulsion method;
Reverse evaporation method

KRBT (SLB) /& M A} 25 FIAE 1K QB Fh -5~ 1 Rl Bz v
ST — MR E AL S, HAT W2 B PR AP FIAS 2 AT AR
SEERTIRERIAE Y 25 B ST EF i fb Biis sad
SAAL TUR TR | S MR IR 2, w iz A
IP MDD RE LB , AL T8 IRV IS5, SLB &
— MR LR P, TR AR A T RE AR, B2 22
AR . B BUAAE S — S B 25 W 0k, RE 52 BLAE 1) PR R
2y, P ER R LG A A R B R AR s A . V-
= HIBESERME (TMC ) 2 5C AR K VERT AR LAl I, DR
RLAF ALV PR AR W m] B A, B0 32 T A KORE A 2
PRAAE; RIS Al TE HL A 19 8 23T AR 25 W i AR AL, il AR
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P A PR CIR P B2 RN, 5 T IR AEAE AT . A T $E8
SLB A I ) 1 , AR5 DR 24 AL 2 BE 244 60 % Y TMC
(fAiF% TMC60) 47 SLB fig fi 14 (SLBL) , JE i FH 5 - Ig Jit 4
(TMC60-SLBL) , %t HoAb y K ifil & T2 #4004k, LU N
SLB A i il 77 AT 2 272 Al
1 w7
1.1 {8

SPD-20A .LC-20AT & & 550 AR (635 ( H A S A&l ) 5
Zetasizer 3000HS Fl i b7 & 43 A (D€ [ /R SCA D) 5 H-
1600RW T2 e /4 v B oML (R T 20 AB 7S S AT BN v )
1.2 #RE5iEH

SLB JF kL 25 (V% ik B R AR A A LS -
FD20140117, 213 : 98 % ) ; SLB X B ity ([ £ 5 2 b 4G <
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SEBE, 5 110856-201305, 4l : =98% ) ; TMC60 (ali¥ K2
N BB BE 25 5] 2 52560 25 B i), #E5-: 20130530, 244 (L FR I -
64.4% ) 5 BRENE (HiE-2-: 20130724 F1AH [51E (Hik5- - 20120627 )
Yy A 254 A A 2R A BR A B B N Gk 4l &5 L 4
=235l o e T2

2 HES5ER

2.1 SLBHIEENE

2.1.1 IR REETERET g H: : Agilent TC-Cie
(250 mmx4.6 mm, 5 um) ; Jit SHAH : B - 7K - K PR (54 0 46 -
0.5), Ji ik : 0.8 ml/min; &M% 1 : 288 nm; FEI& : 40 °C 5 HFFE
120 pl, 43 9 HUE 4 SLB X B 5 . TMC60-SLBL | 25 [
TMC60 JI§ JTi PR BE i, 28 0.45 pm (19 1AL B3t 8 )5, HE R 43
Mo G5AERI AEBLAETT PR SLB N E TC Tk

2.1.2 FrrERMZRIIZE] RS ARIEE LS TR 60 C TR 2
5 it 19 SLB X HE 5 10 mg, B F 50 ml i, g 4k A B
fif, ISR 2, 35T, il 48 A 200 pg/ml I 4. 433l
R BUY 4592 0.10.0.25.0.50,1.00,2.00 .4.00 ml, & T 10 ml
s, AW 2 B T RS B Mk o 2.5, 10,
20,40 .80 pg/ml AYXT BB . 1 0.45 pm GEFLUEBESE L )
PEREE o DA TRITAR () X B i 8 (o) B4 T4tk 1m0 01, 45 [ )
JrRE K y=69 379x+21 315(r=0.999 9), ZE W], SLB A&
Jo te e BE I R L L A 2~80 pg/ml.

2.1.3  FICRIAE:  Bas H TMC60 JE A 2 ml, & F 10 ml i
P RS BN R 1Y SLB I #3145 85,20 .60 pug/ml %)
FEG TS & L FL , IR s A e 850, LB O 4R
2.5 em("F[A]) .12 000 r/min 0> 10 min, BUE R4 0.45 pm
TRFLIE R 85, AR A , TR ISR . 250 SF 2 [l
395 (99.33 £ 1.00) % . (99.85 +0.92) % . (100.00 + 0.56) % ,
RSD 434512 1.01% .0.92% .0.56% (n=3) ,

2.1.4 FEEERE RS WO R &P SLB IV & T 10 ml
s, PR S AH 2 25 IF 45 % 5.20.60 pg/ml M, T[]
H M 50, ELeME S d, %8 H N H S %, 45
O HMNRSD 4514 1.22% .0.97% .0.96% (n=5) , H [ RSD
A1 1.63% .1.18 % .0.80% (n=5) .

2.1.5 HEEMRE  BUR—it TMC60-SLBL F: 5 6 14 , il & I
AL SLB &, 455, A RSD #0.42% (n=6) , M
S R AT

2.2 SLBL#I&HERIERE

221 MEMEGE  REUUPEENE 20 mg IHEEE 2 mg SLB 1
mg T 500 ml SiFEHL T, A 15 ml Z84)5 5 Z B A IR GV ) 58
YT T A5 CARIRIITEZE IR KA HLAR B R 51 B B 1)
TE, AR 2l T 28 B R AR ARV A5 A 10 ml Az BEERAKOK G4
JRVERR, T 45 CHRIEKIBKAL 1 h, 1520 FLRE % W e R A i
W&, I & BT )40 10 min, BB T 4 CHKERAE

222 EF% FREOIEERE 20 mg JHEEE 2 mg SLB 1 mg F
500 mI BB P A — 2 R HLIA R (R 221 19 =
S BE- ) B, T AR AR EER K, 100 WilR R FLAE 5
min, JESFL R W/O BUZLH; T 45 CORIREZR I, bR
F/DEAEHIER], A 10 mlA=FEE K, TE R W/O/wW BRI FL 5 iR
FERFEAE RIS RS2 BRI A LS R T il 1 e
RO NG A I B Y1438 10 min, &1 4 CUKFEIRAT
223 WKL HEUIEEIE 20 mg IHEEE 2 mg SLB 1
mg T 500 ml BB, A — R LA (RRLE 201
B =AW bE-Z ) AR, BRI 10 mi AR B /K H A 5 min, J8E

TEIEE 2015 26 B sl

FENR H B TE R BN 5 i 5 LS, AR SR R 2818 5
FATE L 1A TR TROIR B B oA, I i BT D) 43 10 miin, ‘&
T4 COKFRAT -
2.3 BHREHNE"

I SLBL VR A& 1 ml, Il FF Bl 75 i 7L, 3 500 r/min 5.0
10 min, B EIH W2 0.45 um P TFLUE I I8 , SERE S HT ,
E SLB A= W,. HECSLBLIEAEI 1 ml, L 1 000 r/min .0
10 min, B 23 SLB 25 &, BU 2 BE AR, T4 CF 12 000
r/min 5.0 60 min, YA T 2R T, R Rl , B0 bR 2200
VE, £50.45 pm B TFLIE IR 8IS AR L 15 B4 380 SLB
T W TMEAER AE R =Wy W,x100% . “2.2" 5 35
77 £ ) SLBL A s i e 45 R LR 1

x®1 SHRUNEER(Xts,n=3,%)
Tab 1 Result of encapsulation efficiency (¥ +s,n=3, %)

KDt ) WA RN [ AT
1= BT AT 88.67+1.6 68.88+1.5 59.96+1.2
YY) A 72.32+7.6 31.68+3.1% 37.66+1.4"

- SRR A, *P<<0.05

Note: vs. before cutting, “P<<0.05

25 SPSS 21 FRAFIEAT ¢ K36, IS 0 w2 il £ I I AR 11
IR B YIRS 25 57 0G24 L (P>0.05) , 3= I I 7y
B BT R J5 0 60, 35 S0 I S ke A T A 2L A0 1 28 U 1k
25 19 g AR i A R AR B TR JE 22 A S H L (P<
0.05) , R e85 Y1) % 1 i )y 32 il 46 O B AR A A 23R 52 g
B, AT LR A ) 45 0 SLBL AU 4 s , PR Ak A2
AL B R AR dL AN o R, Fe e A3 0k T 45 SL-
BL.
2.4 TMC60-SLBL &

FRICIA NS E [ B SLB & &, #2 R4 <2.2.17 3R Jr 3%
£ SLBL WL 5 4% 5 BUAL 5 1 TMC60 (4% 5 BE A1 A (AR L
M 149 E) F 40 ml 4K R FF 10 mifIR BRI, LA 1
ml/min B35 B 1E H TR NS |3 TMC60 8 , P L3 7 300
o/min; R BARSE ST N SE L5, FRRSEEFE 10 min, BIFHRE
ARAACHE TR ; 28 5 S BT ) 431 10 min, B TMC60-SLBL.
25 BREREXMERESHRNZN

$i BESCHR8], AR B 3 56k B 546 b , 5 4k Ig
S R AR-TE [ T L 2GR R L KSR KA
5] " TMC60 1% Jo 5 e B X AL B 2R e o 25 SR, AR b
WG o v B B I i3 K, R g2 R T AL RIS SR A
AR, TE A N B AR L 22 b 25 1) U Rl =2 3
e IR B R A% VR 0 I U (AR B ) 3 0 1k AR i 1% 3 1 1
TE—ZE VLB P, ) df 3R ot 2 DL ] 52 b 050 (70 188 R4, 24 JEL [
P i e AL RN BRI, —E R IR A
JELXT 259 A A B A — AR AR, DR AR AR AL, £
BPRRBHZ NG T AL H ST O, B A A B B AR B oK
B T AL I R S Mt AR IR IS, B R AT T s v
2% AR E  RE S &, 25 RE IR N AL, S8
BN, LR R R B, KA, B S p AL A
TR (AT B A AN EASE SN N TTTRE , [R)Is 25 A a2 10
LRI HE KGRI 1 h, TMC60 f4 5 vk BE b4 225 Al
WM (P>0.05) , PRI, P w60 3 R 3 i R i i g Sk
WERE - ML [ P o L L 24 S R b K AR A AR R
TTIEAZ AL
2.6 EXRBMAWERELFTTE
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DURE NG o v B (A) B - N R B ik e (B) 24 i S ik
o (C) KA IR (D) R 2, DAL BN 3845, R B Lo (31 1F
SR T2 R SR 2, IEZ iR L HE 5 45
RIWF3, HFEMMEER W4,
*2 BEZE5KFE

Tab 2 Factors and levels

K- LE .
A,mg/ml B C D,C
1 4 10:1 1:20 40
2 6 20:1 1:30 45
3 8 40:1 1:60 50
F®3 EXHBRHSER
Tab 3 Design and result of orthogonal test
L A B C D fHE %
1 1 1 1 1 35.07
2 1 2 2 2 88.96
3 1 3 3 3 84.74
4 2 1 2 3 78.29
5 2 2 3 1 61.09
6 2 3 1 2 69.48
7 3 1 3 2 87.44
8 3 2 1 3 37.05
9 3 3 2 1 80.46
K 69.590 66.933 47.200 58.873
K, 69.620 62.367 82.570 81.960
K; 68.317 78.227 77.757 66.693
R 1.303 15.860 35.370 23.087
x4 FEDWER
Tab 4 Analysis result of variance
BE=E Wz sMm AmE ¥7 F P
A 3.321 2 1.661 1.000 >0.05
B 399.933 2 199.967 120.425 <0.05
C 2207915 2 1103.958 664.834 <<0.05
D 827.218 2 413.609 249.087 <<0.05
RE 3.320 2 1.660

T Fon(2,2)=99.00
Note: Fooi(2,2)=99.00

H 2% 3 A1 4 Nl J0, & DR R W0 3 RS i KNI ok € >
D>B>A; & 2408, B.C.D X 3 4 #] 2 i (P<
0.05). ZEEHRE, Fdlib )T TAH A N ABC.D., BVBEIR
BN 6 mg/ml, B - AR I RE T Lol 400 1, 25 R Bt oy 1
30, /KAIREEN 45 C.

2.7 EIERIE

Fe B A AL 5 T 2 4 34t TMC60-SLBL, il 5 fu d5 54
ZE R0 82.23% . 84.62% .79.39% , F-Hfu it K
(82.08+2.6)% ,RSD K 3.17% (n=3) , LI ALL J7 T 25 Firihil k¢
i ELEE R, IR R
2.8 BilREREE"

B B A AL 7 T2 75 45 1 TMC60-SLBL 3 i, it A 2%
FHF PO, BT 4 CFI25 CHSE RIEE, T1.7.15,
30 dJF BUAE 1 ml, 43 %) LA 1 000 t/min B5.0> 10 min, Y4 F )2
SLB &5 i B FJZBE AT, T4 °CF 12 000 r/min 0> 60
min, Y& 27 SLB, 4 FF M K A 1Y SLB J E R0 #r , 15
B 2 F AR 0= (mi—m2) Im:x 100% , Fif Q
FB IR my RN AE B — BB A 0 Ui 2 ) o, me
R WA R0 AS I S 2 R, ma A IR B R 2
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TMC60-SLBL £ 4,25 °C N (35 I -] th <8 WA 1.,
25
20
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0 T T T 1
0 10 20 30 40
t,d
1 TMC60-SLBL ¥4 .25 C T HISRmER-Af @ fi 2k (n=3)
Fig 1 Permeability-time curves of TMC60-SLBL at 4 and
25 C(n=3)

P L AT g AR 4 1 T 2R R A I DA O
TMC60-SLBL £ 4 “CINAF I FasE M AE 25 “Chfo
2.9 RIERK ZetaB{iL

422 B8 f ARG Ak 15 4l 4% B9 TMC60-SLBL K o i 7
TMC60 (14 SLBL if & , 43l & FAE it v, /5l 5, 2R %
SIS 5 - BRI AR FIHI Zeta LA . 459, TMC60-SLBL
F1 SLBL A2 ki 4243 1 (161.2 £2.0) . (131.9 + 1.9) nm,
Zeta N4 R (36.73 £ 2.84) ((—23.18 £ 1.14) mV(n=3),
3 itig
3.1 HREENITE

SLB Ph—Xif X e S A A (1 T A7 A, A v A5OROH i
A3 BT R BB R LG, 2010 4 I CCHP 1 24 3 ) R 5 8 0 LA
TR 2 R T
3.2 RzhELLGIHE

2 HR [ 24 M) AN SCRIR 7], Spe 290 Tt sl AH IR A RV - /K -
VKGR (54:46:0.5) . &S AR & B, N vk iz i He i) mT
DI 2 , P AE A SLB Bk 45t sh S B L 1Y
L, v LS A ) ik R 2 O T 2 D) = A D .
PR PRSI T fE I 0 B, A5 A I 2 4 TIRAS AT
AT SLB H R ELA
3.3 HIEFENBE

A8 A SR T A O R FLER G M R R L L
T vE A 2505 Yok il 45 SLBL . BL7E il 45 1 2k A o & BA 52
5607 P 10 0l i R I [ B s 1 B, R AR 3 it S A L
52, RIA D8R BUATE B, (B AN E , LA/ N it i B
TUWE, TREF T CETEAL. B 3Ry IARRE T 4 i
FE W NE A 8 2 v B UL, T R AN [ R 1
REAIG, AT REJE R Sy v il B e A o = A i RE vy, SR BUIR iR
Ak, 25 kA B T s T BOL £ 1 2 R 2 )2 I8 i i
(MLV)"™ 1fif MLV 8 B4 2502 , 32 5] 7 1855 U IR 1 1 1 45
I DRI A R T R R AR X /0, X SR [12] 1 4 SR 2
o BRIGZ A, AE AT 3 Bh oy kil £ Mg o fA iy 2k it v 25 4t
TP, im0 A HEE T LUR AT RE G HLSE e bR
BLEH . A A HLE A B A A A e B2 P e Vb 7
34 WFTEMRK

AR S 3k TF 223 07 1% Y TMC60-SLBL A Ak 5, 1l
197 i R LT SAREE R SLBLAHH, TMC60-SL-
BL Y Zeta L0 f A8 IF , BB S AIEPE . AR KV,
Zeta L7 B4 0B (R T 15 mV) Rl i e ok,
BRFEED, ARSI TMC60-SLBL 14 Zeta FLfv 4 (36.73 + 2.84)
mV KRN, KRR E M RIT, RIG 25000 05w 1 3
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B E B RE&ERA RSN GRLG R, TE BRI, ik R A RER RS R A BSA RS A, YL 45 min A
o) RARIE B E A FEAR, VAR S S S-S am b As] BT IR -9 YA BORR R BR AR 09 R A B F, ALK B AL AL T 5 B SR
PRAE T BT ) K A e A A3 A, R FHR (60 °C) 3% K (4500 1x) . 5B (GBE92.5% ) F 10 d Mg 9L S8 5 H #4
Fife bt T, &R FR R A REAF A i A GHA% 5 mg., SUHE 30 mg 8 £F 452 90 mg( M S N e A 4:5) H
B 60 mg. FTAT 4 10 mg 2 F AR 12 mg( AN F Il 1:1) FRASER4E 1.0% . 3PLRARALF AT 4 B 7108 R RiE
B A(97.23+1.21)% .(98.49+1.28)% (98.15+ 1.94) % , 5839 4 E 5 %] % 2.30.2.34 .2.60, 8 H Kk &R T 10d. 5%
T 5 dBA XD RBA S FIN AT AR R B TAC . 43k R R 0 A AR A T

KR MR A BB R R B HR 5B R

Preparation and Stability of Levocetirizine Hydrochloride Chewable Tablets
LUN Zhi-cai(Juxian County Hospital of TCM in Shandong Province, Shandong Juxian 276500, China)

ABSTRACT OBIJECTIVE: To prepare Levocetirizine hydrochloride chewable tablets, and to investigate the stability. METH-
ODS: Levocetirizine hydrochloride chewable tablets were prepared with wet granulation. Using accumulative dissolution rate within
45 min as index, the formulation of Levocetirizine hydrochloride chewable tablets was optimized by orthogonal design with the in-
ternal and external ratio of MCC and carboxymethyl starch sodium, the amount of magnesium stearate as factors. The dissolution
rate and content uniformity of optimized tablet were verified. The appearance, dissolution rate, related substance and content
change of the tablet were investigated within 10 d under the condition of high temperature (60 °C), high light (4 500 1x) and high
moisture (92.5% ). RESULTS: The optimized formulation of the tablet was as levocetirizine hydrochloride 5 mg, lactose 30 mg,
microcrystalline cellulose 90 mg (internal-external ratio 4:5), mannitol 60 mg, aspartame 10 mg, carboxymethyl starch sodium 12
mg (internal-external ratio 1:1) and magnesium stearate 1.0% . The accumulative dissolution rates of 3 batches of optimized tablet
were (97.23+1.21)% ,(98.49 + 1.28) % and(98.15 + 1.94) %. The content uniformity were 2.30, 2.34 and 2.60. Those indicators
had no significant change except related substance increased slightly under high temperature on 10th day and high moisture on 5th
day. CONCLUSIONS: Levocetirizine hydrochloride chewable tablets is prepared successfully with good stability.

KEYWORDS Levocetirizine hydrochloride; Chewable tablets; Orthogonal test; High temperature; High moisture; High light
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