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W OEBr SR E A E A BN 08 GURIR 2 154 (genistein liposomes bilayer-coated by bovine serum albumin/
chitosan, BSA/CS-Gen-Lip), HEZROMRAZNFITHN. HE HPHEREFZE4L S Box-Behnken - N A ik Fubl A % i
JFif& (genistein liposomes, Gen-Lip) s fEab /7 1.2, Hdt— 445 i BSA/CS-Gen-Lip. &4 HL T W4 5E (transmission electron
microscope, TEM) MEMIES, X S RATHTE (X-ray powder diffraction method, XRPD) Zr#rémZl, LLEAF pH {H
B TP R 2SI . AR R KRR 2595, L BSA/CS-Gen-Lip 7KW 2R 5) 124474 . 455 BSA/CS-Gen-
Lip BAEH] AT 9WNE SRR ELEL 9 10.1 0 1, JE25E20.7 1 1, KALEFTAIR 1.5 h, FRBERBIKRE N 0.2%, BSA FiEik
J%5 0.5%. BSA/CS-Gen-Lip fld#y (89.53+1.60) %, #HAEN (1.87+1.41) %, FiffEHN (303.84423.67) nm, § HLAL
N (~13.274£0.89) mV. TEM &7~ BSA/CS-Gen-Lip EFIEI R, XRPD 43#1K B Ykl K 2K 7E BSA/CS-Gen-Lip % T4+ LA
T BURAAFTE . BSA/CS-Gen-Lip T3 7E pH 2.0 5% pH 7.4 W& ShE% 0B PRS2 I PRI 755 Weibull #2281, Zj3h2445 R
IR, BSA/CS-Gen-Lip HIIEWERF ] (time to peak, fmax) ZEJGHE (2.17£0.71) h, FEH (halflife period, 112) EKZE (6.89+
1.12) h, kUK E (peak concentration, Cmax) FUAHXS F RIS AE Y B3 R 28 2.33 50 4.00 f5. 4518 BSA/CS-
Gen-Lip i3 80U T YR AR R 34T, 8007 D HRGUSCAE 4 i B
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Genistein liposomes bilayer-coated by bovine serum albumin/chitosan:
Preparation, characterization and oral pharmacokinetics study

LIU Wan-lu
Weihai Ocean Vocational College, Weihai 264300, China

Abstract: Objective To prepare genistein liposomes bilayer-coated by bovine serum albumin/chitosan (BSA/CS-Gen-Lip), and
study its oral pharmacokinetic behavior. Methods Single factor investigation method combined with Box-Behnken design-response
surface method was used to investigate the optimal prescriptions of genistein liposomes (Gen-Lip), and then BSA/CS-Gen-Lip was
prepared. The morphology of BSA/CS-Gen-Lip was observed by transmission electron microscopy (TEM), crystal forms were
analyzed by X-ray powder diffraction method (XRPD). Drug release in different pH media was compared. Using genistein as a
reference, pharmacokinetics behavior in vivo of BSA/CS-Gen-Lip was compared. Results The optimal prescriptions for BSA/CS-
Gen-Lip: phospholipids to cholesterol ratio was 10.1 : 1, lipids to drug ratio was 20.7 . 1, hydration time was 1.5 h, chitosan
concentration was 0.2% and BSA concentration was 0.5%. Encapsulation efficiency, drug loading, particle size and { potential were
(89.53 £ 1.60)%, (1.87 + 1.41)%, (303.84 + 23.67) nm, (—13.27 £ 0.89) mV, respectively. TEM showed no adhesion in BSA/CS-Gen-
Lip, and XRPD analysis showed that genistein existed as an amorphous state in BSA/CS-Gen-Lip lyophilized powder. In vitro release
of BSA/CS-Gen-Lip lyophilized powder in pH 2.0 or pH 7.4 phosphate buffer (PBS) was in accordance with Weibull model.
Pharmacokinetic result showed that time to peak (fmax) of BSA/CS-Gen-Lip was delayed to (2.17 £0.71) h, time to peak (#12) prolonged
to (6.89 + 1.12) h, peak concentration (Cmax) and oral bioavailability increased to 2.33 times and 4.00 times. Conclusion BSA/CS-

Gen-Lip significantly altered the pharmacokinetic behavior of genistein and increased its oral bioavailability effectively.
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JERIRZR PRI RIR T, & T 5 s R &
Yo, ATAAEIRR. =M, B 1L SRS R
RS20, 2l A PN . BRIEE . i §ish
Jk SRR AL SIS PR TR B, TRGEBIAR
BATRRIER, 2athm, B&HREIEREH
PrEN e GubBAR VAR EACH (3.07£0.01) mg/LI°,
HAKABERE (gP) N 14507, J&FAMZH:5)
KRG 11 K250 GURbR R B e N S AR,
FRENEZE, xR ALY 6.8%L), 7™ BN
IR IR o H AT GBI Z i R 7T AR TE A
SN0 R BN, BRI, EaEYEL
W] A 3 BV 505 2452 A 0 R PR T 24 55 D7 T AT
THKA RIS, 0GR AR AR B AL AL T AR AE
RKERMENEIER, ZeVArs, WMTREITR %
VR AR R v R SRR 2R oK 1) 7

i g oA — A B BEREXUE 7 TR 4
KAV NAIEN, FE—ERE LR EYH
DT, {HE T8 R Ak % 52 B I8 pH . &4
Wity S B ER AR, T AR R KRS, 3B
Yot , DRI IR BT A4 2 T A U 42 e 1k N AR E 1k
SAAFRRE I A ROTIENS . SRR R R4
YeT BRI A AE A ARV, FLIE AT AT S A L AT
HOIR PR A BLAE T, BEmseBlA e iR, 3
70 RRE BRI KA AR AV 1 2 5 R B R L
BIUARSE AR ERY, D ik 7e SEBEAS 1 IR o3 445 1)
BB, AT A & B SR T S 5 SRR IE
PEBEAT R AR, BB lR A, Bk SEI
RGP HR PR B4 R A A A . SRR

Box-Behnken it - M [fij % (Box Behnken
design-response surface method, BBD-RSM) {EH—
PR LZMATE, BARH. mGER s AR
X H BBD-RSM fltfb Je Bl R Z B 1A (genistein
liposomes, Gen-Lip) &b77, FH-it— 0l 4 B S pE
£ 78 B KK 2§ A& (chitosan-coated genistein
liposomes, CS-Gen-Lip) F12f Il 1 8 /50 S HE XL
JZ 078 Y BLK &K E 4K (bovine serum albumin/
chitosan-coated genistein liposomes, BSA/CS-Gen-
Lip), 7~ LA 1. %F BSA/CS-Gen-Lip #4143
AL ARIMEZAT N AR E PRI AT R 5],

HEH

Q\)‘)“)‘)Q S B X -
R AR e,
SR g SR . g
(6 e e o 2 Ne) S e 2NN Py
oy ,;%x)“) e PHFRIIS ey A,f;};ﬂh
Gen-Lip CS-Gen-Lip
: BSA/CS-Gen-Lip
4w SR
254 HEA

1 BSA/CS-Gen-Lip #|& L ZREE
Fig. 1 Schematic diagram of BSA/CS-Gen-Lip preparation

HEAGURLR R R 2 827, B BSA/CS-Gen-Lip
FEX CRRAEDDRIFH B, D9 F — DA 8 T A 2 5E Hhit
1 {UEE#HH

1.1 Y&

1200 BY =860 AH 4% (HPLC), £ Agilent
AT]; RE-52AA BUEREZ8 KA, A% BESRHMX A
WEHMRAT; MS205DU AU ot K7, £
Mettler Toledo 2 5] ; RC12A BUVE 56 4%, iy
BUA R A SR E TR A F]; Mastersizer 3000E Hzh7s
FERURRLEEA, S E 5 I/RCAF]; CU-600 Y HLHAVE
B, FIEARIS SR & AR A s SH-2 B4
JIFERS, WML ReSLEe A %S s JEM-2010F A
EH LSS (TEMD, HAH kS 4E; D8 Advance
B X S RATHMX, FiH A B e A F]; NEC160-
2A BRIEAMEN, IWRERBHEARAR; DW-
FL450 BUHMRIROKAE, Bigmi AR & & A PR A A
FD-1D-80 AT, BB A TR A .
1.2 #Ri5m

PeRlAR Z X B, LS K18642, & 404
98.9%, PHZLIT RN TREAIRAF] s Hfik HIEm:,
b5 100025-200904, Jii &5 41 99.6%, HE i Z
m A EWE TR BEE, 5 20200811, g4 R
RAR AR AR HE R, #65 20200719, Fifi
R AT SR ERE, fibS 20210714, A TR E
100000, FigERTHr T AR A A IR A ] Gek
AKZFERZY LS 200528, FiE%97.1%) 41
HEAEA (IS 202211060, WALHHIAL T HRA
Al FUME, LS 20191105, FEZGEFLEAFIGR
NGIP

TEE SD KRR, MERER-P, WA YIS
Hly [SCXK (#2) 2020-0001 1, 4457 &84 180~220
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g TR B4 S 508 B R BRI 272 Bt A R SL 6 5)
VI EAE e, SRS 3R BRI
2 FEEHR
2.1 Gen-Lip. CS-Gen-Lip #1 BSA/CS-Gen-Lip i
itz

T HOEH 2 Gen-Lipl'e!7), 2 B RIA
# 20 mg Ak AR EA (B FHE R BT
FE B, IO 50 mL [ TE/K 2. - — & H ki (6 -
4) Wi, T 50 C TR (800 r/min) VR
HBiE, BT 45 Chezafch (30r/min) ZigHRER
MLIAF, BITE B BEIAE F T I 51 . i —
& pH EAKAHIEW 50 mL, TR o ke
(800 r/min), #2757k, HEA 15 min (ThEA
200 W), ffH 0.45 pm KM€, RIfE Gen-Lip V&
B N — 7 T B IR B 5 SRRV M % CS-Gen-
Lip VEERRO, InAN—@ i &4 g A& A
il % BSA/CS-Gen-Lip JREH R, == A AR E
filss (NEREIARZED.
22 FERARREZERNE
221 OiEA EiEHN Waters Cig (250 mm X
4.6 mm, 5 pm); A 30 C; FHBhAHEAFEE-K
(30 :70); M KA 260 nm; KR EN 1.0
mL/min; FEFFEN 10 pL; FIREERE AR R
TFAMET 6000,
222 KM KRRFEL  KEPRIGRIAR 200
20mg, BT 100mL 2, I 80 mL H i
WE, $E 10 min, HFEEMRE 2 Z1E1S 200 pg/mL
LRI ZO0 R i . IR B A A BE L 10.00
5.00. 2.00. 1.00. 0.50. 0.02 pg/mL — ZRFIHRlA
ZXT IR, % “2.2.17 TR (i SRR B
PRI R R SAFEIKRE OO FIEHA (YD, LUETR
R R IR B AT 2R R, BLRMERA TR Y=
13.682 7 X+0.824 3, r=0.999 9, 45 EFHYLRIA
FAE 0.02~10.00 pg/mL ZiEx R B i
2.2.3  Gen-Lip. CS-Gen-Lip 1 BSA/CS-Gen-Lip fit
AR H] % 5% 2 Gen-Lip JRE7 1 mL,
BNZ 50 mL FEMF, A 40 mL HEEHE S 5 min
JEES, i 0.45um TALUERE (AT 3 WFEE). BLS
mL 2287 E T 10 mL &, AR E
75, IS Gen-Lip L7 - CS-Gen-Lip 1 BSA/
CS-Gen-Lip it i i3 [R5 1) 4%
224 ELEMEES 5 “2237 TN iEH ST
PRI ST IUSRIAR 20 B . Gen-Lip.

CS-Gen-Lip . BSA/CS-Gen-Lip ftiR % W, 1%
“22.17 BUR GE A HERE A, (OB 1. R
PAZ O A T SR

N
kA 2
B
Yk %
C
Yk %
D
PSP S
E
0 5 10 15 20 25 30

t/min
E1 =E#EHE A). FHARENESR (B). Gen-Lip (O)-
CS-Gen-Lip (D). BSA/CS-Gen-Lip (E) i T % & B9
HPLC
Fig. 1 HPLC of blank excipients (A), genistein reference
substance (B), Gen-Lip (C), CS-Gen-Lip (D), BSA/CS-Gen-
Lip (E) sample solution

225 MEEEEL BUL. . mEEIRE (0.02.
2.00~ 10.00 pg/mL) FLRIAZE X I SIS 6 1
e “2.2.17 WUR RS S&AFERE 08T, DS GLRR R
T AR RSD 20518 0.36%- 0.28%- 0.20%,
A NG FE R o

2.2.6 FaEM%% B Gen-Lip. CS-Gen-Lip. BSA/
CS-Gen-Lip #Hls&, 200l THI& 5 0. 2. 4.
6. 12 24 h HEFENE, THEA QORI 2 AR )
RSD 705175 0.92%. 1.17%. 1.24%, &5 5K 3 Ff
PRSI VAR T R A

227 HEEMWER R 2237 TR LS5
#% 6 /¥ Gen-Lip. CS-Gen-Lip. BSA/CS-Gen-Lip it
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WA, 1% “2.2.17 TUN IS FARERE S B, I
3 Gen-Lip. CS-Gen-Lip 1 BSA/CS-Gen-Lip %
BIARZFREDHN RSD 23518 1.72%- 1.34%.
0.96%, KIZEEIERI .
2.2.8 JMAERESEEL KG9 i AF8 0.5 mL
(1) Gen-Lip V&M, M HIMAGEIARZMERIR (i
EIRE N 200 pg/mL) 0.5, 1.0 1.5mL #i#fE
W, 50 54T 3 ir. CS-Gen-Lip fil BSA/CS-Gen-
Lip [FlWERAE, % “2.2.17 TR i &3R4,
M5 Gen-Lip. CS-Gen-Lip fll BSA/CS-Gen-Lip
YUkl R R 07 25000 RE B 2 A0 99.40%
100.89%- 99.79%; RSD 737~ 1.47%-+ 0.94%.
L11%, 253K ZSEI0 HER P 5
23 BIHE, HHE. NER CEMNIE
FE % HL Gen-Lip VE&W 2 mL, EOHUEEA
4 °C, T 12 500 r/min B5.0r (BS0F4% 6.8 cm) 30
min. I EIHERNERH SRR RE GAfE m). %
B 2237 TR kA #AE &, HE HPLC W e Ykt
KEEE (Wy). CS-Gen-Lip 1 BSA/CS-Gen-Lip 1]
W o [EREDE, 4% R RO E AR R
AR =Wo— W)/ Wo
RABRE=Wo— W)W
WARR LRI E . R RS bR
HX Gen-Lip-CS-Gen-Lip 1 BSA/CS-Gen-Lip &
BIRE 0.1 mL, ZAEKME S0 5, BUEEE T
B, FRAR ST BRI E KR 2 #UE
% (polydispersity index, PDI) J { Hf7.
24 BREAZEZZEGen-LiptHFIE
24.1 JRAEHIFELE  [EERBIRRRAEN 20
mg, iS5 A E EE LI 10 © 1, KA pH {HK 6.5,
KAGHRE N 40 C, AKALETE N 1.5 h 2640 F 55205
ZyLL o, g5 LK 1. BEE AR A &30, Gen-
Lip QB EI0nE@iatEoe, wiiHekh HExT 2
VD) ELAERE BE A BR AU, i 22 IR ot FH 2t 25 52 i

1 BEZALLMIEE (Xts,n=3)
Table 1 Investigation of lipid-drug ratio (X s, n =3)

fezitt ¥ R/% HHAE/%  KiE/mnm PDI

Gen-Lip # 2. Gen-Lip fi{£7E 200~250 nm, PDI
fBI2)/NF 0.3, W WHRZG LEXT Gen-Lip B F A2
BRECR, TR
2.4.2 WEMESIERERE LGNS S EE R AR =%
2589 20 mg, AEZ5EL 20 1 1, JKHH pH 1A 6.5,
IKACHERE 40 °C, KALEFTEN 1.5 h 2544 5 220
Ji 55 RELE L R s, SRR 2. BEEREELL
B30, Gen-Lip B3 R A 245 =153 I f5 T F%,
AT 2 R T E G LA R e 5 B i A 47 A
S IR R (R0 07 L] L AB1 /I B I I A
Faettz, 295 MR . Gen-Lip Kif27E 200~250
nm, PDI {H/NT 0.3, A UL AR S 0H R L g ot
Gen-Lip B ML EHBRTM, FHEMA.
243 JKAH pH ERIHEE  [EEFERREAER
20 mg, JEZjEL 201, WEARSAHE R 10 21,
KAIRFE R 40 °C, KALETEN 1.5h 44F F 55K
HH pH {EFM, 453K 3. FE KAH pH E I3 D
Gen-Lip L H MLy E AR INESE, e
BT AR EEARHEAR pH B fae iz, it
SR 2, {H/KAH pH E I & 2248 Gen-Lip #i
1A PDIEIE K, 2558, #iE pH (N 6.5,
2.4.4 KAGRFEERIRZW [ E RRR Z A EN
20 mg, HRZjtk 20 @1, BEARSREEEELLE) 10 1,
KAH pH 1B R 6.5, /KALEFTEIA 1.5 h 4644 F 542K
TR FEIREm, ER IR 4. BEEAKILERENT &

*x2 WMESHEERLLANER (X£s,n=3)
Table 2 Investigation of phospholipid-cholesterol ratio
(Xts,n=3)
WilE 5 E
- AEHEY%  BWAE %

5.1 54.75%1.11 2.7840.24 229.14+13.04 0.25740.019
7501 63.91%£1.26 3.06£0.16 211.67£9.55 0.208+0.021
101 78.46+1.46 3.724+0.18 207.82+10.61 0.152+0.019

1251 76.12%1.50 3.60£0.20 206.944+9.74 0.176+0.024
151 70.95+1.79 3.3240.17 210.58£10.28 0.219£0.018

Fif%/nm PDI

#3 KEpHEMEE (Xts,n=3)

Table 3 TInvestigation of aqueous pH value (X £ S, n=3)

10 1 1 40.18+0.89 3.57+0.21 238.53+11.87 0.245+0.037
15:1 52.84+1.04 3.17%0.15 209.404+10.65 0.214+0.035
20:1 76.16+1.56 3.78+0.14 214.35+9.14 0.147+0.024
25:1 77.87%£1.333.01£0.19 211.17%£10.50 0.143£0.020
301 78234127 2.54+0.12 204.63+8.62 0.194+0.027

KA pHAE /% HWAE/%  kiit/nm PDI
5.5 70.77+1.70 3.38+£0.14 209.23+8.95 0.27740.017
6.0 74.54+1.26 3.56+0.21 214.75+10.24 0.20140.023
6.5 79.12+1.14 3.80+0.16 208.80+8.46 0.147%0.015
7.0 78.99+1.27 3.74+0.13 234.64+14.15 0.1861-0.014
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FT4 KUEBEMERE (Xts,n=3)
Table 4 Investigation of hydration temperature (X = S, n=3)

F5 KWUATERIEE (Xts,n=3)
Table 5 Investigation of hydration time (X = S, n =3)

KAGEE/C BEE% HAE% WAE/mm PDI

KK AN A R%  BZE/% RfE/mm PDI

30 65411£1.20 3.071£0.24 192.44£9.11 0.229+0.018
35 69.78+1.36 3.3610.17 204.81£10.25 0.194+0.015
40 78.85+1.51 3.77£0.20 209.07+11.01 0.157£0.024
45 7524+1.17 3.5910.25 223.83£10.45 0.18610.021
55 68.9611.08 3.4310.15 239.41£13.84 0.21910.023

0.5 55.1411.04 2.59£0.14 198.17+9.17 0.249£0.026
1.0 59.87+0.99 2.86+£0.20 210.55+10.52 0.191£0.015
1.5 80.04+1.18 3.80£0.17 203.68+11.07 0.1600.013
2.0 77.8911.40 3.63£0.22 214.94+11.99 0.192£0.017
2.5 74.1611.69 3.51£0.15 238.03+12.51 0.241£0.023

Gen-Lip BLEHME L& ZING FRH&s, n
RS2 T KA IR BRI e 51 R A A A2 070, Jig
R KIS 2, AFIT Gen-Lip #25. /KILIE
JE i i AT R s R R AR e, (RIS AR T A E
B AN M SRR, bR a2, HobiAR
FIPDIEZ K. ZEAHE, M /KILEE N 40 C.

2.4.5 JKALIFIRI S [ E JeRLR R E N
20mg, fEZytt 20 o 1, AR5 AR REE] 10 01,

KA pHAE N 6.5, KALIRSE DY 40 C2AF T 70 h7%
SO I, S5 R 5. FEE KA TR
B4IN Gen-Lip W R AL EISCHIINJE FF%, WHE
7 HH T /KA I TR A I B R K VR IR AN 78 20, 2
Gen-Lip #245. /KA T BE M B IR 7S E

PE, HEmszm G0, [ERRAA R PDIEA K
e, T WAKALI A% Gen-Lip 3 R MR 245 84 %5
RO, TR Gk Ak

2.5 BBD-RSM ffi{t Gen-Lip 475

251 RIGHTE R “24” TR HLEER, K
fEZ5EL . A S5 RE & S b Sz K AR AT X Gen-Lip £
BRMEAEEER, MO HRZith. BERE S E
i b e AKAGES ) 3 A B AR & XS Xo Fl XG, o
KRG RS HENRMNAE Y A Y., #it BBD-
RSM fltft. Gen-Lip &b 77 T. 2. &/ HAEKFILER
6, 43Rl ANFE AT T2 NI Gen-Lip (4334T
2% 3 ), Wl R kLR, BCFE (RSD
EKT 2% EHRAT R, SR MK 6.

# 6 BBD-RSM iIG&I+54R (n=3)
Table 6 Experiment designs and results of Box-Behnken (n = 3)

e Xi X2 Xz/h Y1/% Y2/% 75 Xi X2 Xz/h Y1/% Y2/%
1 25:1(+1) 75:1(1) 1.5(0) 7643 293 100 20 10°: 15 8317  4.02
2 15:1(-1) 10 : 1(0) 1.0(-1) 5431  3.07 11 20 : 10 15 8089 3.84
3 151 10:1 2.0 (+1) 60.54 3.52 12 20 : 7.5 2.0 63.53 2.84
4 20 . 1(0) 10:1 1.5 80.95 3.81 13 25 12.5: 1.5 77.25 291
5 2001 10 1 1.5 82.82 3.95 14 20 : 7.5 1.0 65.13 3.02
6 2501 10 21 2.0 76.23 2.88 15 20 : 12.5: 2.0 64.86 3.08
7 2001 10 1 1.5 81.66 391 16 25 10 : 1.0 77.83 3.09
8 151 125 21 (+1) 1.5 56.82 4.14 17 15: 7.5 1.5 57.35 3.17
9 2001 12501 1.0 69.21 3.26

2.5.2 BORRESILLAE T FIH Design Expert V.o 0.950 7. 7RIS AKX R E T 0.9, B8 P H

8.0.6 B AT Z JulRl A A, 15 Gen-Lip 3% ¥,
) =R Z AR Y1 =281.900+9.840 X; +
0.710 X2—0.160 X3+0.340 X1.X>— 1.960 X1.X3—0.690
XoX;—6.70 X12—8.240 X,2—7.980 X2, JifE R2=
0.9868, Rai2=0.9699; Gen-Lip #H & V> ] k%L
JGEATFEN ¥2=3.91—0.140 X;+0.054 X,—0.015
X3+2.50X 1073 X1.X,—0.170 X1.X340.001 X>2X3—0.390
X12—0.480 X,2—0.380 X352 J7FE R2=0.960 9, Rugi?=

BEMEENEZER (P<0.0D), K#l FEHEEE
PR (P>0.05), #EELAEEER Y MEZE 1)
Hp R AT L RITN  RAE 5 S8 R R T7
PR RIEE 7, HRE Y H X X2 X2 X321
HEENHER; TE LT X X6 X2 X2 X532
BIREEMZER.

253 NI S RELATT TZME  RYEdEsT
A R 2 | Wi S AE 5 AR B A N T, 4
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Table 7 Analysis of variance
GH b d &
S5 ¥175 FfH PlE SE Syl Ff PH

Y 9 162539  180.60 5821  <0.0001 2.74 0.30 19.12 0.000 4
Xi 1 774.60 77460  249.65  <0.0001  0.15 0.15 9.33 0.018 5
X 1 4.06 4.06 131 02902  0.02 0.02 1.45 0.267 4
X 1 0.22 0.22 0.07 0.7987  1.80X1073  1.80X1073 0.11 0.746 5
XXz 1 0.46 0.46 0.15 07129  2.50X1075  2.50X107 1.57X103  0.969 5
XX 1 15.33 15.33 4.94 0.0616  0.11 0.11 6.84 0.034 6
XaX3 1 1.89 1.89 0.61 0.4606  0.01 0.01 0.01 0.999 8
Xi? 1 188.74  188.74 60.83 0.0001  0.64 0.64 40.07 0.000 4
X2 1 28590  285.90 92.14  <0.0001  0.97 0.97 60.74 0.000 1
X3? 1 267.81  267.81 8631  <0.0001  0.60 0.60 37.54 0.000 5
Vi & 7 21.72 3.10 0.11

FAYIR 3 17.28 5.76 5.19 0.0728  0.08 3.88 0.1118
S 72 4 4.44 1.11 0.03

M7 16 1647.11

DL 2. Y i —FE AR G, &
g 24 Eb (X)) B A 55 0E [ e (XD A /KABES TR] (XG)
wahn, SRR RRBRALER v M4 E YL
S KGR/ . % Gen-Lip Bl & (X]A1N
50%~100%) FI#EZE (XN 2%~5%) HAMHE
YEJ9tAL H 5, 193] Gen-Lip HfEALTT NARZH
20.7 0 1, Wifg SAHEEELE 10.13 0 1, KALAE] 1.48
h, TZECEE AT TR AL B F RN 2 B 5 N 83.2%FH
3.9%.

i

860 86.0
BN S
=" BEEREEER wm 00
@ il
54.0
1.75
4.1
B B
it i
& = 3.5
& "

175 X

# 2

g
Xa/h | o5 175 X

2.6 Gen-Lip RETZHRIARREITE

DNAEFHRAE, R AR S IE E BE L AR 10.1 ¢
1, ZKALHSE) IR 1.5 h, TAGZIEL 20.7 © 1 fREEA
AR FEREE S AL T T 2SFAT 4% 3 #iE Gen-Lip £
f, % €237 TURNIE RER MR, HiEK
DU 55 TR (A T D 22 A i 22 = (SEDME — T3
DE)/FAE 1o 25 R IR 8, SEME 5 FUMMEL A XF
TR ZE LB I /N T £ 5%, 1F B 2257 14,36 2 M1 38k 24
BN Gen-Lip 477 T2 A B =148

ARSI
CRREHLRHIIRRR
',:tfogo,Oo‘o,‘:‘ SR

=
ERAEALLAEKR, SR
P2 % SRS
g
020,20 9.% XXX
BKBIRRXRRLS
LRIRLHRRRK

BE /%

225

WA=/ Y%
(98]
W

=175 & X/h 1 o5

875 X2

BEESMNEN=4EE

Fig. 2 Three-dimensional plots of independent variables and response values
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Table 8 Results of relative deviation
A H TRIMHE /% SEIME /% Z/%
f g2 83.2 82.84+1.37 -0.43
A= 3.9 3.82+0.21 -2.05

2.7 CS-Gen-Lip B 24

KA 1% SRR HI A [ 7 B iR FE I 72 R0
W, & . % E Gen-Lip 1R 2 50 mL, 218
IR 7 AR, T 600 r/min #4144 2
h, 12 500 r/min B0 C(E04% 6.8 cm) 20 min,
75 EIEWL M pH BN 6.5 BEFR Eh 22 rhil (PBS)
% 50mL, HUEEME CS-Gen-Lip i ¢ AL, 455%
L 3. FERBEE R ERE KT 0.2%)5 CS-Gen-
Lip (1) ¢ MAZIEANE 2, ok e 50 RBE A R ik

JZ4 0.2%.
20
10
z 0 -
it:‘ 0.05 .15 0.25 0.35
2 —10
s
-20
TERNE %
-30
3 EREEREIREX (BTN (X£s,n=3)
Fig. 3 Effects of chitosan concentration on { potential

2.8 BSA/CS-Gen-Lip K% &

MW —E B4 MEAERASE CS-Gen-
Lip JB2WF, T 600 r/min B8+ 2 h, BUEE
s BSA/CS-Gen-Lip ) ¢ AL, 455 WK 4. B
A M7 2R TR S R N, ¢ FEA B IEFS
i, JHFEEIRE KT 0.5% ¢ BAEARFRA
Az, R AR L MO e A I A A A R IR
FER 0.5%.
2.9 Gen-Lip- CS-Gen-Lip 71 BSA/CS-Gen-Lip FAiE
2.9.1 JFESERRNE B Gen-Lip. CS-Gen-Lip
A1 BSA/CS-Gen-Lip VRE, 7raliz “2.3”7 iR
HEEAE R, HehE. ke, PDI. AL, 45
R 9. CS-Gen-Lip 1 BSA/CS-Gen-Lip )5
FIWEWN (P<0.01), W] HESE BT 52 SEMEAI 4 I3
HEANEEIEMN, B TRZSRERZ 4R,
[F ) B TRk & 3G 05 2 CS-Gen-Lip 1 BSA/

20

¢ B fi7/mV

20 SR %

4 HFMFBEAERRERESN (RAMEME (Xts,n=3)

Fig. 4 Effects of bovine serum albumin concentration on ¢

(Xxts,n=3) potential (X £, n=23)
9 REBEMHMNELER (Xts,n=3)
Table 9 Determination results of quality indicators (Xt s, n=3)
4151 W 2/% AR/ Y% Fif%/mm PDI ¢ FAL/mV
Gen-Lip 82.84+1.37 3.8210.21 196.12+10.64 0.165£0.015 —20.1410.92
CS-Gen-Lip 89.21+1.45" 3.37£0.23" 265.36+13.80™ 0.238+0.024™ 12.94+1.13"
BSA/CS-Gen-Lip 89.53+1.60™" 1.87+1.41™ 303.84+23.67" 0.246+0.021* -13.2740.89""

5 Gen-Lip tL#%: *P<<0.05 ™P<0.01

*P<0.05 *P<0.01vs Gen-Lip
CS-Gen-Lip #Zj & F[% (P<<0.05. 0.01). CS-Gen-
Lip F1 BSA/CS-Gen-Lip FifEl & E M A (P<
0.01), R IE 5-A, X5FBEREMAMFEAEA
7B TE Gen-Lip FRIMA S, [FINF PDIAE tH H I 2 %
PEBE K (P<<0.05). CS-Gen-Lip ¢ HA7F545 A IEH
PE (P<0.01), 5K 5-B, XEHTREREAT
W AR, 7 T Gen-Lip M54 7 ¢ ALY
Hi M . BSA/CS-Gen-Lip X748 At Lt (P<<0.01),
X5 A4 ML E AR S A e A R0,

2.9.2 TEMWE3IFARFAMMIES B Gen-Lip.
CS-Gen-Lip £ BSA/CS-Gen-Lip &£ K FH 72518 7K
MiRE 50 £, 53 03 2B LR 72 4R I, 5% & 10 min,
TR B 1.5 % M e IR AN i ok AT Yo . B T TEM
MBS, 4R WK 6, Gen-Lip. CS-Gen-
Lip 1 BSA/CS-Gen-Lip I TLE EPL K
2.10 RTHEIHIE

# %% B- B Gen-Lip CS-Gen-Lip 1 BSA/CS-Gen-
Lip V& 50 mL, 7l 2 g 7LbE, FEGIH#,
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CS-Gen-Lip

AN
\ 4= BSA/CS-Gen-Lip

\

Gen-Lip mep //

10 100 1000
HRifE/nm
CS-Gen-Lip

10 000

4m== BSA/CS-Gen-Lip

—1(;0 =50 0 5‘0 1(;0
¢ i /mvV
5 Gen-Lip. CS-Gen-Lip 1 BSA/CS-Gen-Lip BJHI 25
5 (A) F AL (B)
Fig. 5 Particle size distributions (A) and { potentials (B) of
Gen-Lip, CS-Gen-Lip and BSA/CS-Gen-Lip

500 nm

Bl 6 Gen-Lip (A). CS-Gen-Lip (B) #1 BSA/CS-Gen-Lip (C) ¥ TEM &

RGBT . B T—45 CRACEKE T
AR 2d, SLEVETRPHRE 25 CRIZGTHLT,
HIEZE 0.1 mPa, ik 2d EIEEATHER, SN0
7, WS TRR AN, s —.

Gen-Lip. CS-Gen-Lip #l BSA/CS-Gen-Lip 4T
¥ ZW G E 3 (80.04E£1.62) %.
(87.13+£1.84) %A1 (87.02+0.96); Fitd4s5lA
(223.89+12.15).(289.13+27.36).(294.35+24.16)
nm; AL RN (=17.68+£1.01). (10.77£0.95)
(-9.90+£0.86) mV. MIfF Gen-Lip. CS-Gen-Lip !
BSA/CS-Gen-Lip #1411 Ge Rl AR Z 57 &7 # o3 il
79(0.82+0.03)%-(0.78 £0.02)%F1(0.68 +0.02)%.
2.1 REMR

O RR R RARL G 25 kL PIER A (4
BEARZ 57 Ak L] 7] BSA/CS-Gen-Lip ¥+
¥« Gen-Lip % T-# . CS-Gen-Lip % T4 - BSA/CS-
Gen-Lip % T-# #1 BSA/CS-Gen-Lip BELIEHTH (A
INFLPE) & EHET XRPD 4, MR i

500 nm

500 li]m' .

Fig. 6 TEM image of Gen-Lip (A), CS-Gen-Lip (B) and BSA/CS-Gen-Lip (C)

& 7 Gen-Lip (A)- CS-Gen-Lip (B) #1 BSA/CS-Gen-Lip %
F# (© M

Fig. 7 Appearance of Gen-Lip (A), CS-Gen-Lip (B) and
BSA/CS-Gen-Lip lyophilized powder (C)

& (20) 7y 3°~45°, Cu-Ka $&, H13i5#F > 3%/min,
TLEE 8 YeRIAZFRIZGTE 7.4, 11.1°, 11.5°, 14.0°,
14.8°, 15.4°, 16.2°, 17.7°, 22.5°, 24.7°%5 4k f 740
B, EYIFLIRAY) XRPD R o 7 a] W 2 5 ekl

BSA/CS-Gen-Lip ELEETH
BSA/CS-Gen-Lip T4}
CS-Gen-Lip % T8

N " Gen-Lip #T#;
hngt T g YIEIRE)
- i ESE b
JublRz=
0 10 20 30 40 50
200

8 XRPD ZR
Fig. 8 XRPD results

KR BmBTSIE, B LR BLIRASAELE . 1E Gen-
Lip #% T-#r+ CS-Gen-Lip #% T-#1. BSA/CS-Gen-Lip
R TR Al BSA/CS-Gen-Lip E4%4T-# XRPD i
W, JURRER R 24 BT ST O, BB LR}
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REBILLT RS TR PSR 18°~
22°1) A Y UG P B B R B, TTRE R FLME SR TR SR
[RA R 37 G
2.12 RIMERARBANGIMR

BB KRR 2. Gen-Lip. CS-Gen-Lip #I
BSA/CS-Gen-Lip % T & & (GBI AR S EIN 10
mg), MABRLEWR (pH 1.2, & BHEAN) H&R
B, HERRIENEENT G B i
N 10 0000, FLE. KH 900 mL B HHE (pH
12, SHEAM, & 1%F1L50 800 /EABZAN
Ji, ARIREAN 37 C, BidEREHE A 75 t/min, T
0. 0.5, 1.0~ 1.5\ 2.0 h BUFfE 3 mL, HUREJE JCB£R
B3 mL AN 2 h JFSL R B2 i N
900 mL #A IR (pH 6.8, &FEAM, & 1%%FK
L0 80D, T 3. 4. 6. 8. 12. 18, 24 h HUFt.
£AhZE 12 500 r/min &0 (B0¥F4% 6.8 cm) 30 min
HERENE, 25 WL 9. GURR 2 BERL2G Bl T A s
B FIORLASE K 5 5 DR 350 H AR, Gen-Lip
VR TRy AER RS Wi 24 h BRVRE N 64.17%,
Ja BRI R R BEIE 0L, Rl RS Gen-Lip £2
FEMERZE . JORR 3R 2 Bl B i S5 DR 3 A ORI8 181, CS-
Gen-Lip ¥ T-H A1 BSA/CS-Gen-Lip 14 T £ L)
B Wb 24 h ERVREIUE 7390 72.04% 1 68.33%,
1M BSA/CS-Gen-Lip ¥ T# AR HE NHE, nlREs
FCIMERI A L7 E B B SUZ B D622, B2 iy
P14 W 10, Gen-Lip- CS-Gen-Lip fl BSA/CS-Gen-
Lip A RSN 2535 755 Weibull £25
213 EFEREMER
2.13.1 BREMNIE RABRERITFMIRENE.
I Gen-Lip. CS-Gen-Lip fll BSA/CS-Gen-Lip 4T
BT 4 CokFEF, F 0. 5. 100 15, 30,
45, 60, 90 d HUFE, IMAZEM/KE G EBiR%E

80

60
—— Bl
—4— Gen-Lip
—4&— CS-Gen-Lip
—=&— BSA/CS-Gen-Lip

40 1

RPVRETRE /%

20 -

3 & i —e

0 6 12 18 24
t/h

9 RIMNERIHALAIELIR (X £s,n=3)
Fig. 9 Comparison of drug release profiles in vitro (X £ s,
n=3)

%10 Gen-Lip-CS-Gen-Lip 1 BSA/CS-Gen-Lip Y Weibull
HEGE
Table 10 Weibull model equations of Gen-Lip, CS-Gen-Lip
and BSA/CS-Gen-Lip
i a7 R?
Gen-Lip Inln[1/(1—Mi/M=)]=0.384 Ins—0.920 0.774 3
CS-Gen-Lip Inln[1/(1 —Mi/M)]=0.597 Inr—1.500 0.956 7
BSA/CS-Gen-Lip Inln[1/(1—M/Mx)]=0.744 Int—2.104 0.979 1
NI, M,y ¢ O ) BBV, Mo Aol BAVRERUE, M/M.
¢ W] R BRI 42

tis time, M, is accumulative drug-release at time ¢, M, is accumulative

1=
1=

drug-release at time oo, M,/M, is accumulative release rate at time ¢

(2 2 = GBI ] 5% 045 1 0. 35 28 — il A7 A2 Fh 45
AL T ) A ) A AT A Bl 2 ] S5 R 11,
Gen-Lip %181 90d BINFIL (9.461+0.38) %, 1M
CS-Gen-Lip fl BSA/CS-Gen-Lip % T¥15 IR E AN 2
1%, RYIPE AR VA B

2132 SEMARRRIIIIE B4 CHATIE 90 d
J& 1] Gen-Lip+ CS-Gen-Lip 1 BSA/CS-Gen-Lip # T
¥, 73 ITEK CBEE R, AERENR BRI L 0.5
mg/mL, Z3 5 E LRI 215 nm A 233 nm FIOE
FE (A, FritEA g CRTRE=A233/ds) . 4h
RWF 12, EIZAFBEEAT T Gen-Lip T4 A ALIR

#z1l BRENEER (Xxs,n=3)
Table 11 Determination results of leakage rate (X £ S, n=3)

d Gen-Lip CS-Gen-Lip BSA/CS-Gen-
TR TR Lip &8
0 0 0 0
5 0.62+0.14 0.59+0.14 0.61x0.12
10 1.32+0.21 0.6410.12 0.6210.08
15 3.1610.24 0.72£0.10 0.69x0.09
30 4.95%0.29 0.85%0.19 0.74£0.11
45 5.58+0.32 0.8910.14 0.78£0.13
60 7.37£0.34 0.92+0.15 0.80x0.09
90 9.4610.38 0.93£0.18 0.81%0.13

F 12 HESURENEER (Xts,n=3)
Table 12 Determination results of phospholipids oxidation
index (Xt s,n=3)
FE i PR TR 2L
Gen-Lip T4 0.221£0.017
CS-Gen-Lip T4 0.084+0.008**
BSA/CS-Gen-Lip T4 0.082£0.006™

5 Gen-Lip #: *P<<0.01
*P <0.01 vs Gen-Lip
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AT 0.2, CS-Gen-Lip Al BSA/CS-Gen-Lip 4 T-#3
FALIBEE 53 KT Gen-Lip % T8 (P<<0.01),
T Fa g LT Gen-Lip T4 -

2.14 BEiFRfR

2141 GG E BRI R FE R Gen-
Lip. CS-Gen-Lip A1 BSA/CS-Gen-Lip % T-#5, FH
0.5%M] CMC-Na 7KIFRHECH] ig ¥, A, HX
18 2 SD KRS 12h, ZEE AT H koK, B
W3, 46 H. idx% R SD KRR E,
% 40 mg/kg F & ig. T 0.25. 0.5, 1. 1.5, 2. 3.
4, 6. 8. 12h KM CEERRIE R, T-HRAE 5 5Tk
K2y 025 mL ZIFRRIEFOEF, BHESE
3000 r/min &0 (B0F4% 6.8 cm) 3 min, U LJE
REOMEETABLE T, BHRRAT.

2.14.2  IMHFE SRR HUH i 2R = IR AR
¥ 2 B UM A RE B 100 pl A1 50 pl fiff i H g s
(1000 ng/mL) % 5 mL E.0EH, 11 mL iR
Ji€ 3 min, 8500 r/min 20> 10 min. B EIEHET A
ELE T, 40 CHEAI MR ERA VAR, A
100 uL Z.JE, %€ 3 min, 8500 r/min B0y (B0
£ 6.8 cm) 10 min, B iE BT

2.14.3 I FRAFHE AR AR 2 A RO ) SR
29 1000 ng/mL ()% FEEMEIE TR, 1AM AR . B
HEIREEN 2 pg/mL B GRIA Z0 A, R
B4 1000, 500, 250, 100, 50ng/mL, 435I 100
ul ZEOE T, 40 CIRE NEEWRERA LA,
BN 100 uL 7% LK, WJE 3 min BPFRREW A
2000, 1000, 500, 250. 100. 50 ng/mL — Z& 54k}
AR M IR AW 4% “2.14.27 TR J7ik A0 B 5
BERE T JeR R R EIR B AR R (XD, ekl
7 2R R i PR WA U T AR LU AN AA AR (YD) PEZR ]
1, AR I AR Z TR Y=0.015 2 X+
16.9943, HIxA% r=0.9958, FLIGRIAZKIM I
S HE S TE 50~2000 ng/mL ZiE % R B

2144 LTREMRALE BEAMEK. MR G
BIARE BN 50 ng/mL) ML AEE S (Gen-Lip
TRy ig 4525 12 h), $% “2.14.27 TURJTiEAbHE,
242217 BUR (3% S5 AF3ERE 70 pr, (i B L 10,
3% AU A % B R 6o sk A 2% A flg FH e = A
I, TR,

2145 FEEHFEESE S RlHUREIREN 500 500,
2000 ng/mL I 0F ] SIS 6 1, 0 ailik “2.2.17
TR G R A EREAT, T AT OBl R 25 A i H

« 8027 »
A |
[ HAR
B
ekbA
Wz
C
JeRl AR Z
0 5 10 15 20 25 30
t/min

10 =AMmRK (A MEEH B). MRHRZFR (O
#9 HPLC
Fig. 10 HPLC of blank plasma (A), plasma reference (B)

and plasma sample solution (C)

W IR U T AR LR AR B RSD 235108 2.12%- 3.25%.
2.81%, &5 KRR HE RIS

2.14.6 EEMEFEL HBUREIKREN 500 ng/mL i
WHRER CEWFR), % “2.1427 TR 73 FAT b5
6 1, /% “2.2.17 TR Bk & AR e, THE
5 G b AC 22 Ik g FR 8 e e T AR LR EL ) RSD A
8.94%, 4ERFIZITIEELMERL

2.14.7 FREMEHE B Gen-Lip ¥ T4 ig 4425 12
h IR FE S, 2 F 0 1. 34 64 94 12hidk
FEDN i YRl AR 2RI i e 0 T R, THR AR
U TRIAR LLABL I RSD A 7.69%, 4% 536 W IS B i
TRAE 18 h NARE M R 1T

2.14.8  NAEREICRE S B 6] R E 2 5N
50~ 500, 2000 ng/mL YLk ARZ XMW, 1%
“2.14.27 TURFTEERAE, W5E GeklA & AL F g
MR, R GYRIR AR RN R, 4%
B USRI R PR IFE ISR 9 95.20%, RSD N
6.85%, FHIZ I ILMERM LR -

2.14.9 ZyBhtELE R 2GR - TR 2 L 11
i DAS 3.0 AR EMATHH R EAF S S
5, SR WA 15 5YLRIRFE AL, Gen-Lip 1 Crnax~
AUCo-; & AUCo-H 2 EMEHNE (P<0.05), Crax
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2.0

—— YRR E

16 —#— Gen-Lip
P —— CS-Gen-Lip
2 — BSA/CS-Gen-Lip
512
S
"
& 08
S
=

041

t/min

11 MZRE-ATE#Z (XL£S,n=6)

Fig. 11 Drug concentration-time curves (X = S, n = 6)

FAEF AR SR PR FH R 4 e i &8 1.42 F5 A0
1.45 % . CS-Gen-Lip [MZj3)1%: S 40A T35 M 5k &
FEMAR (P<0.05+ 0.01), fmax SEJG 2 (2.0940.60)
h, tip ZEKZE (5.6111.01) hy Coax FIARXT E AR I
AR RSy SR &S 2.57 135 A1 3.28 1% . BSA/CS-
Gen-Lip 2535 S5 W35 VU 2 2 R
(P<<0.05. 0.01), tmax ZEJG & (2.1720.71) h, 1o %E
KA (6.8941.12) h, Coax FIFHXT RIS A F]
FARE 43 I = 28 2.33 %M1 4.00 f5. 5 CS-Gen-Lip
FHEE, BSA/CS-Gen-Lip If] tin« AUCo-n AUCo-of
TERE M Z R (P<0.05), 8] BSA/CS-Gen-Lip &
WS BE K

F 15 HIhFLER (Xxs,n=6)
Table 15 Pharmacokinetic results (X £ S, n=6)

S Le¥ v PR Gen-Lip CS-Gen-Lip BSA/CS-Gen-Lip
fmax h 1.474+0.37 1.41+0.43 2.0940.60" 2.17+0.71%%
tin h 3.1540.68 3.3440.75 5.614+1.01" 6.89 1,12
Crnax ng-mL! 568.11108.43 806.47+197.61° 1459.88+412.86""# 1 325.71+457.06"#
AUCo- ng-hmL! 2023.06361.94  2940.124+452.70° 6 642.83813.71"%  8098.474926.52"#
AUCows  ngh-mL! 2 094.75+392.71 3058.061490.38"  6768.02846.79"%  §309.76958.18""#A

iR RILE: "P<0.05 *P<0.01; 5 Gen-Lip lL#: *P<0.05 *P<0.01; 5 CS-Gen-Lip t4:: 2P<<0.05
"P<0.05 "P<0.01vs genistein; P <0.05 ** P <0.01 vs Gen-Lip; 2P < 0.05 vs CS-Gen-Lip

3 Wie

FoIRME AR —Fhay IE i R AR B T 2 0, £
TEAE Gen-Lip I J5 2 s far Mo R A2 2508, AT
AW T R ¢ A SR I I e SR VA VR TR E A
FE. SERBES RS AR T HBBEIER, 18
TEBKAE RO, g KA Rk T Fe S BEARLE AR
JFR AR THT (R B B iR, ERITT 3 45 A N
£ CS-Gen-Lip 3[4k 2078 4 i B 8 6l & 6l
BSA/CS-Gen-Lip, M HAIFIHH & Z A sk AL
R R BN SRS, AT 7E i SR A 3R T T
BB E M A B S, RITHTE i pH E.
BRI SR RS IR R AR BRR, D
R E M. IRESRERCER .

AT 45 R o, K FH A 1) 48 VR TR B r
B, ThH R R T A S B 4 ARG
FABO, SEUR TR LR R R IE K T AL, W)
I IR B MR TR 7. JeklKERTE BSA/
CS-Gen-Lip T4 LATCE BURSAETE, R T 054
YV R AE R F B - BSA/CS-Gen-Lip % T8
TE /NI 5 B ARE T BB AK T Gen-Lip F1 CS-
Gen-Lip #%T¥r, X0 HEsEH T Gen-Lip /IEX 55

TR THAAERT, 29N 5 5, i 5e SN
F7 ) CS-Gen-Lip 7] LAJRZE ZiWRE I, R H — &
)25 BT « BSA/CS-Gen-Lip H T2 L 375 A1 72 5 b
WL AR F TS 254 ) 22 RERRAE BE NI . At
EMESE R BN, CS-Gen-Lip 1 BSA/CS-Gen-Lip 74
T8 B0 AP 28T Gen-Lip T
K, P E R E AR T Gen-Lip % T8 . AlRE2
T R Gen-Lip TEff /A fE 2 KA Ak
R4, MESURM FEAYIMEE, B1ET CS-
Gen-Lip f1 BSA/CS-Gen-Lip i# i3 B4 b L iz 2
AR T2 B shAl . FELLE B AR XU 72 A
AR AR REAR . BNy F J2 B0 PR S L 1261,
M T e e .

SRR K E R 254, BSA/CS-Gen-Lip ]
Crax S VRAYDFI B B E S, AIRe2 T
BSA/CS-Gen-Lip 43 T Yokl ZRVE MRS S H T,
fil i 1 23R RO GeR R Z RSN
ToEMAS, o TARNILIT, Jublk R B hiE
FasE MR %, 4% % BSA/CS-Gen-Lip Jafem 1 B
B RS E M, BB FEANRRL TR R IR R AL 1
B0 Y 25l BSA/CS-Gen-Lip Fife 8N, 5
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B A RO, R R T 2 AR Y S 3130,
BSA/CS-Gen-Lip &b75 H1 ()7 508 . 4= 1 H 8 5 5%
R A 5 BA (RIS 634351, 54k, BSA/CS-
Gen-Lip [ tip A1 ARWRUSCAE R BRI E T Gen-
Lip F1 CS-Gen-Lip, W] fgA2H T & FE7E 5%

5 13 25 PR  pHL LS5 R 30T I Jo 4k &6 ) X A ER L

R, W TEEE#IERY, 18 BSA/CS-Gen-Lip ¥

HA IR FOME
zi b, AWFR5ER T BSA/CS-Gen-Lip M Hi%

TRy b J7 TERIT, GBI K AE BSA/CS-Gen-Lip %

TR Ll e XA, HaERERME, i

P e PR, AR E R, JE2E% BSA/CS-

Gen-Lip R T 2554 BN S — P90, s

BERZ AT K AREE A KIS 50k
FBAR ALY FARGEAEF SR

BE 3k
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