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i E: BB SRR (vitexin liposomes, Vit-Lips). 55 ZMHEMMK Vit-Lips (chitosan modified Vit-Lips, CS-Vit-
Lips) J it S E R A7 T BE QS Vit-Lips (deoxycholic acid and chitosan co-modified Vit-Lips, DA/CS-Vit-Lips), Ht#: 3 Fil
iR D MRZGBN2EAT N . T3k A RENEIR-5C b4 54 (deoxycholic acid-chitosan complex, DA/CS). IR 1L &
Vit-Lips, KA 32 | S |mMBARAE R bR, R4S G Box-Behnken 3 11-MH R[5 (Box-Behnken design-response
surface methodology, BBD-RSM) flift, Vit-Lips #4277, 5| NFEZEWEFI DA/CS 437l % CS-Vit-Lips 1 DA/CS-Vit-Lips. ZE 4T
B FRMBE (transmission electron microscopy, TEM) M 3 Fi s BRI EE#, ELB HLTEREHL 15 Rl b I i A A e
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L, HHRIR S 1580 20 mg/kg FIE (I 0500 ig AR R R 26 K3 3 MR ik, REEMFE, FHEEH
SES A AEYFIRE. &R Vit-Lips sfEAT TZ: B SHEERREL N 7.95 11, BHAENN .63 11, Kik
I 18] 4 30.00 min. K] 0.8% 1576 SEFEABRFN DA/CS ¥ 43 7l £ CS-Vit-Lips Al DA/CS-Vit-Lips. Vit-Lips. CS-Vit-Lips.

DA/CS-Vit-Lips (IEEE 35N (82.3120.96) %. (84.93+1.17) %. (85.15+1.38) %, #HZHEDHIN (7.33£0.09) %.

(6.24+0.08) %. (6.30+0.11) %, “T¥RAZDHIN (197.70+5.07). (233.06+7.19). (237.93+6.96) nm, { HEAL55H1K
(-28.81£0.86). (27.75+1.10), (26.14+1.13) mV. 3 MRS AKB TR FHDIR. CS-Vit-Lips Fl DA/CS-Vit-Lips 7£
Wi B it kiR A8 2 M s T Vit-Lips. Vit-Lips. CS-Vit-Lips il DA/CS-Vit-Lips 43 BB 1 R 1) RFB R IR A E 91.02%.
86.74%K1 83.15%, 3 FHHIBLIIFEFTE Weibull #5854, 3 PR TUAA BE T 4L RBOE 2 (Ko AR R S
(Papp)o PUHIRIR BRI Z5 822, Vit-Lips. CS-Vit-Lips 1 DA/CS-Vit-Lips AHX 1 RIE S AE Y080 L EE 23 58 n 4 1.10 % 3.08
f5H1 4.70 £%, M, CS-Vit-Lips Fl DA/CS-Vit-Lips 2 (n2) RBZFMELERK (P<0.01), HBIEKE (Cnax) WREZHE
e (P<0.01). Z5i¢  CS-Vit-Lips il DA/CS-Vit-Lips A Rt 7 41315 H RIS, DA/CS-Vit-Lips (RAHHE, Rift—»I
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Abstract: Objective Vitexin liposomes (Vit-Lips), chitosan modified Vit-Lips (CS-Vit-Lips) and deoxycholic acid and chitosan co-
modified Vit-Lips (DA/CS-Vit-Lips) were prepared, and their oral pharmacokinetic behavior were compared. Methods Deoxycholic
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acid-chitosan complex (DA/CS) was synthesized. Film-ultrasonic method was used to prepare Vit-Lips. Encapsulation rate, drug
loading and particle size were used as evaluation indexes, single factor investigation combined with Box-Behnken design-response
surface methodology (BBD-RSM) were used to investigate the optimal prescriptions of Vit-Lips. CS-Vit-Lips and DA/CS-Vit-Lips
were prepared by introducing chitosan and DA/CS, respectively. Transmission electron microscopy (TEM) was used to observe the
microstructure of the three kinds of liposomes, and their particle stability in gastrointestinal fluids were compared. Using vitexin as
reference, the drug release of Vit-Lips, CS-Vit-Lips and DA/CS-Vit-Lips in simulate gastrointestinal fluid were compared, and their
drug release mechanism were also studied. The absorption of the vitexin and its three kinds of liposomes in different intestinal segments
was investigated, and the intestinal absorption parameters were calculated. Blood samples were collected after gastric administration
of vitexin and its three kinds of liposomes at a dose of 20 mg/kg (vitexin), respectively. Main pharmacokinetic parameters and relative
oral bioavailability were also calculated. Results The optimal formulation of Vit-Lips: phospholipids to cholesterol dose ratio was
7.95:1, lipids to drug dose ratio was 9.63:1 and hydration time was 30.00 min. CS-Vit-Lips and DA/CS-Vit-Lips were prepared using
chitosan and DA/CS solution with mass fraction of 0.8%, respectively. Entrapment efficiency of Vit-Lips, CS-Vit-Lips and DA/CS-
Vit-Lips were (82.31 +0.96)%, (84.93 + 1.17)%, (85.15 + 1.38)%, drug loading were (7.33 £ 0.09)%, (6.24 £ 0.08)%, (6.30 + 0.11)%,
particles size were (197.70 + 5.07), (233.06 + 7.19), (237.93+6.96) nm, and  potential were (—28.81 = 0.86), (27.75 £+ 1.10), (26.14 +
1.13) mV, respectively. The appearance of three kinds of liposomes was spherical vesicular, particle stability of CS-Vit-Lips and
DA/CS-Vit-Lips was higher than that of Vit-Lips in simulated gastrointestinal fluid. Vit-Lips, CS-Vit-Lips and DA/CS-Vit-Lips
enhanced cumulative release rate to 91.02%, 86.74% and 83.15%, respectively. The drug release process of the three kinds of liposomes
conformed to Weibull model. The three kinds of liposomes effectively improved the absorption rate constant (Ka) and apparent
absorption coefficient (Papp) of vitexin. Compared to vitexin, Vit-Lips, CS-Vit-Lips and DA/CS-Vit-Lips increased relative oral
bioavailability to 1.10-fold, 3.08-fold and 4.70-fold, respectively. The half-life time (#12) of CS-Vit-Lips and DA/CS-Vit-Lips had
significantly prolonged (P < 0.01) and the peak concentration (Cmax) Was significantly increased (P < 0.01). Conclusion CS-Vit-Lips
and DA/CS-Vit-Lips effectively promoted the oral absorption of vitexin, and the advantage of DA/CS-Vit-Lips were more obvious,
laying an experimental foundation for further research.
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Vit-Lips), FFHCEHHIZ MR (vitexin liposomes,
Vit-Lips )+ 5% 5 Bl A& 141 8] 25 5 /& ( chitosan
modified vitexin liposomes, CS-Vit-Lips) FI DA/CS-
Vit-Lips FIASMEEME BT N R AZN AT N, R
IR FB AR 25 R G R SR AT E R

1 {EEHH

1.1 Y&

FA2204N B HL§ 73 #fr R-F. BSA 2248 R 1
SRR, G IR FIR IS A IR AR 1200
R RO (6 38 A (HPLC), 35 B 2B BH A 7
LGJ-12 BUAETHL, RN =FIRHE AR A ; CD-
X15 BB A, WY IR AIDARAF: 6700 H
8 FLI-ZT ARG IEAY . F200X BUE S i T B, £
[ Z2 R QR B 22 7] ; Nano Series-2590 430tk
FEAY, eH HRSCH R AH] s BY-400C BYES O AL,
R AT S A R AR Plus Y pH if, Lifg
MEREEDFER 2 AR A FR A 7] s HB10 2 s 28 R AX,
i IKA X #8727 ; SH-2-001 B4R J 4t k2, 5 M
T2 BESZ X 3% ; PLATILAB 340 AUk A8,
BONR TR M AR A F] s BT-50EA BUE5)3E,
FHRAEIE SN EA R AT ; RCZ-8N BIEHEA Hk
A, BUMRTERIEZSM AR AR, NEC160-2A %Y
FAWEM BREHE QLE) ARAFA.

1.2 #R5E)

IR TR L S M12GB148216, 434
99.0%, FUFEMAMRHA R AR AR ER
245, fit'5 wkq21081713, JRE 4L 98.0%, VU)I1%&
fr B EMBHARAF; KERMNE L, S
110756-201913, Ji & 53410 96.0%,  [E £ 5 24 i i
SEMTTERT: SRR, AN 4B E 330 000, it Lk
FE 90%, fit*5 20220223, Wiyl i &7 25 AR A F
1-(3-HE AR H)-3-2.5: 0 % (EDC), b5
20221206, WIALIRPEAL FA R A s G-10 B b,
FHXT 4>l & 10 000, iS5 20231100, b igF}HE 5
ERHEER AR BARE, fi'5 221015, Wik
BB THRAR; NFRET B (NHS),
5 20220620, HIGERAEDRFARAF; K&
WAE, b5 20231122, 504K 98.0%, b ifgdd
IRIE 2R R A R JHERE, #5 20230915, T
MR RARF R A R AR B A58 Gt
20240405) KR (k5 20230122), #fR (it
20231127), EZEFNFERFARA R KEZ
B, b5 MCK19228, it YR A R A A

HEEEE, fit5 20240105, DY )1 HEFME 25V A R 2 7 5
FLHE, fit5 201222, PHZEHHUA 2RI TR A 7
SD K, i 220~240g, MEMESEH, A
P SEL LR AE, YFAES SCXK () 2020-
0001+ 4S5 248 KB P ik e 2% Bt S B S e 3 2% 1
2HikdE, fbES N 2023-SQLL-EC-20230915-1007-
0000087 .
2 FAEEHER
2.1 DA/CS BI#I& R FRIE
211 HIRTZ BUBEEER 1.2 g M1 EDC 0.4 g,
BT 100 mL —H A, 800 r/min #Z /4 + 0.5
h, JINHSO0.8g, FHXLL 800 r/min k144 0.5 ho
HUSEBERE 4.0 g T 100 mL 9 1%0KEERRIA W T,
BN 100 mL FHEE, S < K P S T, £E 40 C
T 800 r/min HE13HE 24 h, R 10%E EMANE
WO pH [HIAZ 8.0 (GREEZILE 1D, 12 500
r/min £5.0> 10 min, WEEITHEY), KKH4LK. 4
BBV 3 IR, IURTEARR 2GR, BRI+
i, RIfS DA/CS.
2.1.2  fH B AR 27 4R 3% (Fourier transform
infrared spectroscopy, FTIR) RAE 7 U AN
2. 5o PE. DA/CS MR AY (BLENHIR +5%
W, LLHIE DA/CS) FEfL, IR (FE &
SRR RN 12 100), BHEZE S8,
JEF S DRI FTIR B3 . AR 264 : /3 #F% 4em ™!,
R EGEEA 400~4 000 cm™, FHFRECH 16
W, ERIE 2. CREEREE AR TN T
FMOL, 7E FTIR H H I 5 B A Ba hH G (1 R E T
WU, i 1689.6 cm ! ALRHEIE & T BEBEIR C=0
PRENIE . DA/CS 7EiZALH B 1680.0. 1701.3cm™ 2
MNRBE, 8 TR B K C=0 HRB)IER 7
W C=0 HRBhE. i R A 2 S B &
VI FTIR P A A & BRI e B (1 R AE AR s e, 3
B DA/CS J&— ARl T- it SEUIH B AN 52 SR b B R
HEVIRIYI .
2.2 Vit-Lips. CS-Vit-Lips. DA/CS-Vit-Lips BJ%&
B AL J7 5 i I A0 IE [ B, %5 T 10 mL &4
FEL 20 mg HEIRRVET 20mL HEE, K5 2 R ALA
HIF, BT, 45 CKIB LS HEE (800
r/min) 0.5 h, JEREZAREAIIER FEA 60
r/min), 1935, B SRR, ET 45 C
K, N 30 mL B #h &% vt (PBS, pH {E N
6.8), HWiFi+E (800 r/min) 7KAL—ERf[H], 200 W
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Fig. 1 Synthesis scheme of DA/CS
A Y 340 nm; JRBIAHA HEE-0.2% F R KT (45 & 55),
e W am 2 P L SRV, MERER 20 uL; AR ESA 1.0 mL/min;
- | RIS LA I 2R AR T 5000,
W 232 AMEXRREE ST 240 g/ 4L
FRIZNT R A VR, BUE B, SR T EEAN 0.2% H R
IR AT (45 ¢ 55) FRRBCH K 12.00+ 6.00+
3.00. 1.20. 0.60. 0.06 pg/mL Z 514t 31250} 5 v
p000 . 280 160 | a0 W, W5E & BRI QO IR (Y, #7245
viem B, BRE5EN Y=26.112 6 C+0.782 5, r=

B2 BEABE (A). TR (B). DA/CS (C) FEER
&4 (D) B FTIR [E]
Fig.2 FTIR images of deoxycholic acid (A), chitosan (B),
DA/CS (C) and physical mixture (D)

DI MR, BT 10 CUKFE TR, it 0.45 um fil
FLUEME, EPf3 Vit-Lips 1R 2. [FIAH] %2 AHRIRA
& (blank liposomes, B-Lips) V&l (A4 Z).
£ Vit-Lips VB NG 2 72 R H % CS-
Vit-Lips, fE Vit-Lips @& H MAEE DA/CS ¥
il % DA/CS-Vit-Lips.

23 HHERFEME

231 R AiEFES Cosmosil Cis £ (250
mmX4.6 mm, 5um); FEiEN 30 C; KK

0.999 8, FHIRZ AL EIE N 0.06~12.00 pg/mL.
2.3.3 Vit-Lips. CS-Vit-Lips fl DA/CS-Vit-Lips fit
R HI % B Vit-Lips B2 1 mL F1H i
30 mL, &T 50 mL &, &~ 5 min BEARH
PREER, SRR 259, IMNFERmBEE . B 2.5
mL BT 10mL &, TR 0.2% HER/KE
WIRGVER] (451 55) MBZRZIE, wARE Vit-
Lips 578 . CS-Vit-Lips 1 DA/CS-Vit-Lips
TR FE

234 LEMER WEARRERRER et
HIF, IR “2.3.37 WUR 7 A & BIVERE A
T U IR 20 BT (1.20 pg/mL) % Vit-Lips
CS-Vit-Lips 1 DA/CS-Vit-Lips i fiam, #I#
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3 PAMAEmR (A). HHIEXRM (B). Vit-Lips 5
(C)~ CS-Vit-Lips ¥& (D). DA/CS-Vit-Lips #f& (E) By
HPLC
Fig.3 HPLC of negative sample (A), vitexin reference
substance (B), Vit-Lips sample (C), CS-Vit-Lips sample (D)
and DA/CS-Vit-Lips sample (E)

235 FEEEHEE M “2.3.27 TN IR EIR
FE3 5155 0.064 1.20 12.00 pg/mL 45250 B 5
VW, RIS “23.17 TR itk SRR T
HEEEIIGE 6 U, I Z I T A K] RSD 4351l 4 0.24%
0.16%- 0.33%, £ RFINZAEHRG L RIF.
23.6 FREMEFEE HURME “2.3.37 IR 7k &
f) Vit-Lips+ CS-Vit-Lips. DA/CS-Vit-Lips fi i i
W, THI%E 04 2. 64 12, 24, 48h, %[ “23.17
TR (R 2 AR ERE 3 e I Z & TH AL, RSD 4
N 0.84%- 0.43%- 0.71%, 45 5% Vit-Lips. CS-
Vit-Lips. DA/CS-Vit-Lips #f#RAE 48 h Ji
EME R LTS
237 EEMFEE  HRIE“2.27 TURHER Vit
Lips. CS-Vit-Lips £l DA/CS-Vit-Lips /& £, %I
“2.3.37 WUR T35 i AR AR 6 . 1%
“2.3.17 Ut SRR i, S R IR R T E S
1 RSD N 0.94%-. 1.12%- 0.86%, 8] Vit-Lips-
CS-Vit-Lips 1 DA/CS-Vit-Lips V& 2 5 5 1 4 5
ESERLT.
2.3.8 fOFEEIUCEEL RS IREL 0.5 mL 1) Vit-
Lips VR &2, BT 50 mL &I, Lo, 23
H, RIS Z A 50% () 100% (1)
1 150% (F), %8 “2.3.37 I K J5 i) 4t i
UG, 1% “2.3.17 BUN GRS RAFSERE S 4, I
TR S S, 1HHEA Vit-Lips RBP4 R
(P B I EE R A 99.09%, RSD KN 1.19%.

I3 G WL EY 0.5 mL [ CS-Vit-Lips 1 DA/CS-

Vit-Lips V&M, [FiEEAE, W43 CS-Vit-Lips H14t
IR 2R (IS I0E (B0 9 100.17%, RSD K 1.22%,
M3 DA/CS-Vit-Lips H14E 30 2= (19X I [ W%y
99.67%, RSD A 0.85%, & WH3K %715 I HER
B o
2.4 3 FEERIAREIEIREVNE

IR TR MR 1 g, B TalitbK Pl R, Higik
(86 SR B I A8 T (0 A v, BB A Tl I
4 FEETERAAT 4K, BE 6h. B EIEHTI
HE N Vit-Lips & 1 mL, 18 HaitbKBemt, U
VMR, THEHI R AEE (). FEERI Vit-
Lips VB & 1 mL, Mz a4tflmmE (W), Ik
¥ 1 mL [ Vit-Lips 1B 2R EE T, RE
R (W) 5 Vit-Lips Ht 0 R 1A E F M2
. CS-Vit-Lips Al DA/CS-Vit-Lips "4 38 2 1000 3
. E FNENE .

BER=m/Wo

waig=m/w

HY Vit-Lips. CS-Vit-Lips A1 DA/CS-Vit-Lips &
B E T E I, SR K 5 AR
43 B O E R AR F1 2 3 B4R 2 (polydispersity
index, PDI). A8 Vit-Lips. CS-Vit-Lips 1 DA/CS-
Vit-Lips V&7 0 E T H B, $#5R1HK
I3 JEAE PRI 73 BT A E € ML, B A ot 58 A2
E 3G BUAME.
2.5 Vit-Lips 0 5 TZRBERER
2.5.1 AR S AR EE A R LA Vit-Lips B2, #
2y, RLARAN C WA R A T AR H A AR
4 Vit-Lips a5, a4ty m), JH ERE -
LR E IR PR E . IR E. R
R KA R RO 75 1 18] 43 5008 20 mg. 10 :
1. 30 min 1 10 min FI251FF, B %085 515 0 [ i
LX) Vit-Lips 5600, 45503 1. Vit-Lips fd%

x1 BESEEERASLMNER (X+s,n=3)
Table 1 Investigation of phospholipids to cholesterol dose
ratio(X+s,n=3)

g I

o BEE% BHE%  hfFEmm  (HEA/mY
FEH R
4. 66.15+0.97 5.91£0.03 196.5728.83 —25.6610.46

1
6:1 7291£1.31 6.640.08 199.65+8.18 —28.42+1.23
8.1 80.4011.09 7.17£0.04 200.79+4.39 -30.54+0.90
1001 76.66+1.07 6.7710.06 223.89+6.57 —28.1140.56
1201 72.7240.59 6.5540.05 242.34+7.55 -26.36+1.13
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FER 24 B o A A 5 TR ] e ) L P G ) 2k
BN JE T RS, X8 BT Y b AR e
FITHI0 Vit-Lips &5 fafe e e, HH [ g & L ]
N NGINCE R TPV = S sinl 1 L Pei g 1AL
T Vit-Lips #.24; JH [ A & LL gk /NS 2 T Vit-
Lips f0E P, 2% 5 M, ¥ Vit-Lips €3 214
2y B . Vit-Lips W% KE & B e - 0 B LE 3] 38
DITIHE R . ¢ ML L0 E BB T Vit-Lips £ €,
Mg S AEERE L) 8 1 I, Vit-Lips () ¢ HLAL
AHEA X B o SR G 75 R IR 5 IR i FH & LX)
BER, HAE. RAR CBARmES, 5
DL 8 o 1 A g SAEEREH & 6 1 1~10 ¢
LAk, SRR A 3R B 1) i i -5 R T I P & B
252 RAHEWEEZE, AR, KM CH
PRz EA SRR A B S IE R R &
KA [B) AR 75 T 18] 43 738 20 mg 8 1 1. 30 min
F1 10 min 2648 T %% /I5 25 F & LUX Vit-Lips 5200,
LER K 2. BEENEZH RN Vit-Lips ©#
RIGWHN, MRZAHELKT 101 FEEELT
80%; 1M Vit-Lips #2458 2/ K R, X2&H
T s 25 R bt K220 Vit-Lips #0255
#. Bl NEZ R LRI IN Vit-Lips K25 TR
WK, ArReA MR 2 H R T 4RI ZTE Vit-Lips
WA, BRI T RARDY, IR E KT
10 : 1 )&, Vit-Lips [f] { EALZEXHE KT 30 mV, i
B3 IR 25 2= LR T35 Vit-Lips 2. 274G
F W NR SIHE R A 2 T ek R, HAE. big
G HAL IR, RS20 10 D1 AL, XHIE
iR 8.5 1 1~11.5 1 #4744k, HIE1E IR
MINEZ &=L .

253 JKAKB AR, 2GR RER ¢ AL
fosem fEH BRI R, BEfs S ERE R, e
24 FH LU AR A IS 1] 43 7308 20 mg 8 ¢ 1, 10 & 1 Al
10 min 21 N E G2 HE XS Vit-Lips 500, 45
R 3. A KA RIFZEK Vit-Lips £3 2 A0

#z2 BBHLRAEmWERE (Xts,n=3)

Table 2 Investigation of lipids-drug dose ratio (X + s, n=3)

F3 KUATERIEE (X+s,n=3)

Table 3 Investigation of hydration time (X £ s, 7 =23)

KA E/min A3 2/% BZE%  Fiffhm  (HA/mV
10 57.7341.68 5.1840.04 279.88+£5.49 —21.67+1.13
20 71732119 6.3420.06 246.5014.23 —26.18+0.57
30 82234134 7.26£0.04 199.96+4.22 —31.2340.82
40 77.2940.92 6.8620.07 198.19£7.38 —26.3940.75
50 72.8940.26 6.4240.02 220.12+5.93 —25.18+0.83

WA EEIEIINGE FRES, nTRERIE 41Kk
i [ FF Vit-Lips REGIIZ, HKA ] K
Al fERH ARk SRR e YA Vit-Lips £5 46 Fa e P4
Km0, LY EE . Vit-Lips Rz BE & 7K
A (AP RE K 228 R B SR G niEadh, T ¢ AL 485
H 2 K G TS, UEH/KALR X Vit-Lips
B ARIR S BR o £5 G 7 SR KA IS ) BE 4, 3
R, BAE. R B EmEs, E2kl 30
min g0t KAL I 8] 20~40 min #4704, W1
13 BRE I K AL R]

254 AR EER, G E. R AL
s 4t E. Bls 5 ER . I8
24 FH 2 EERK AR (8] 235308 20 mg 8 2 1510 2 1 Al
30 min S5 F NS A I [EA Vit-Lips 5200, 4558
W 4. YRIBEATE AR Vit-Lips 3 R AT 80%,
{ERIARIE (286.22 4 13.12) nm. #8745 i 8] 4 i Vit-
Lips 33, 2GRN C A E0HE 2 T s,
VLR 2 X) Vit-Lips P24 38, FaEtE N, 45
A2 FRE A I A EL X Vit-Lips R, #2hE. ki
P C HAL RIS M 3y, i 2% 00 T Lo (10 75 I (]
Bl 5 min Sfil & Vit-Lips, CABE{KEE %) Vit-Lips £
SE T R 52

2.6 Box-Behnken 1%it-lg H%E (Box-Behnken
design-response surface methodology, BBD-RSM)
L4k Vit-Lips b5 TE

2.6.1 BBD-RSM &7 Wit &k Wi 50
[ s L. 524 A 2 LERKALI RI{E S Vit-Lips

x4 BENBEZEER (X+s,n=3)

Table 4 Investigation of ultrasonic time (X £ s, n =3)

R HEN BH%E% BAE% ¢ B /mV

4% /mm

AN (E/min BHE% HBHE%  Kfmm  (EA/mMV

70:1 66.10£1.07 7.181+0.04 239.47£5.01 —23.68+0.42
85:1 74.88%1.16 7.70£0.07 219.04+6.34 —27.89+1.22
100:1 80.87+1.157.19£0.07 199.61+5.27 -31.40+0.64
11.5:1 82.2340.65 7.46%0.05 216.95+7.36 —31.77+0.89
13.0 01 83.25+1.44 5.9440.04 235.48+5.04 -30.44+1.31

0 81.6611.82 7.32+0.10 286.22+13.12 —30.254+0.99
5 84.12+0.91 7.40£0.13 199.96£9.05 —30.94%1.05
10 82.841+0.37 7.251£0.07 198.28+£8.40 —30.79+1.48
15 75.31£0.79 6.751£0.06 221.99+£8.13 -27.68+1.26
20 72.434+1.38 6.36+0.03 235.09+5.46 —25.014+1.33
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FEWEE, SR80 X, X X5, KTPFRE
3R 3 ANEHEI-1 (D 0 () F+1 (B, B
R RAEMRAZR S MER Vit-Lips RAGTEFR, 7
BFRER Yis 2 M Yo R BIAEZ, i ERh
FIEHAEN Vit-Lips &4 T2, KHSPH—E
(overall desirability, OD) {E ARG 2 2y EAFL
R SRV R, OD EHIHEE A 3 8 @
R AR dinax=Mi— Minin) (Mmax— Mmin) THE Vit-
Lips BE#H d wus ML E d san, N Miv Minax
HIT Moin 73 AR SZINE . T RAEA R/ ME; OFf
AT dinin= Mimax— M)/ (Minax— Mimin) V15 Vit-Lips $i
1% d wi; O OD=(d vy d wwd ve)'? THE OD
{. BBD-RSM 3651t A 45 - W3R 5.

i GRR V12,00 X EEEERL G, 15 OD 2 k%
JCEAE: ¥1=0.870—0.020 X;—0.070 X>—0.040
X;+6.70 X 107 X1.Xa+0.080 X1.X3 — 0.240 XoX; —
0.450 X;2—0.170 X22—0.330 X532, 1F 4 OD {4 ¥ p
Y, ZBEAY Rag? 1 R? 435378 0.997 8 10.9950, 3%
KT 0.99, Ui HATLLEE A SZIAE SR BeE R AT, T2
SIS R WK 6, OD fHEFHAL P<0.000 15 K4
W FAERN1.77, H P{ERN02916, LREMESR,
FKWZHCAER AW EEEE L, RANEAS
SR E 2 R IR W ZE, FTEErER . OD {H%L
A X AR EEER (P<0.05), X X3,
XXz XoXas X2 X2 PO RBEEEEZR (P<
0.01),

2.6.2 FEAESIAK T RA Design Expert# 2.6.3 RN IALAL -5 Tt

# 5 BBD-RSM iRIGIZIHRER (n=3)
Table 5 Experiments design and results of BBD-RSM ( = 3)

K Design Expert #44:

5 Xi X> Xs/min Y1/% Y2/% Ys/mnm OD 1H|FS X X2 Xs/min Y1/% Y2/% Ys/nm OD {H
1 8:1(0) 85:1(=1)40(+1) 7544 7.79 214.65 0.630| 10 6:1115:1(+1) 30 76.72 6.12 206.97 0.205
2 6:1(-1)10.0:1(0) 20(-1) 7291 6.56 246.98 0200 | 11 8:111.5:1 20 7695 6.03 241.64 0.579
3 8:1 10.0 : 1 30(0) 81.26 7.33 198.50 0.836| 12 8:111.5:1 40 74.26 5.95 211.63 0.000
4 8:1 10.0 : 1 30 83.56 7.45 205.11 0.883| 13 10:1 11.5:1 30 76.42 5.99 23475 0.149
5 6:1 10.0 : 1 40 70.70 6.32 210.82 0.000| 14 6:1 85:1 30 71.57 7.36 206.55 0.348
6 10:1(+1)10.0:1 20 73.93 6.68 25527 0.000 | 15 8:110.0:1 30 83.13 7.39 204.42 0.864
7 8:1 8.5:1 20 72.82 7.56 248.16 0258 16 8:110.0:1 30 82.50 7.38 195.95 0.891
8 10:1 8.5:1 30 71.68 7.41 23126 0290 17 8:110.0:1 30 82.96 7.30 198.77 0.871
9 10:1 10.0 : 1 40 7091 6.44 229.58 0.123

=6 HENW
Table 6 Variance analysis

o s . s

;ﬁ f:f_ﬁ A F i P i jﬁ if_ﬁ amE Wy FE P

1,91 9 021 354.89 <0.000 1| X2 0.87 1 087 1 448.96 <<0.000 1

X1 455X107% 1 455X107°% 7.6l 0.028 2 | X2 0.12 1 0.12 197.49 <0.000 1

X 0.04 1 0.04 73.64 <0.000 1 | X3 0.47 1 047 790.16 <<0.000 1

X3 9.95X1072 1 9.95X1073 16.63 0.004 7| %%  4.19X103 7  598X10™*

XiXo 1.80X10°¢ 1 1.80X10¢  3.01X103  0.957 8| I 2.39X10° 3 7.96X107* 177 02916

XiX; 0.03 1 003 43.46 0.0003 |42 1.80X103 4  4.50X10™*

XX 023 1 023 378.19 <0.0001| &% 191 16

(R V12.0) 2] XiXo XiX3+ XX 5 OD {E ) =
g, SR E 4. BEE X X BOXG I, OD
EI R RETNEES, W X, Xz 8L X5 AYHL
{EYE T OD K. LA OD {H & KAE At il
H#x, 33 Vit-Lips SefEab77 T2 Bil5 A0 g
HE X, 87950 1. RAHEK XX 89631,

JKALEF ] X5 4 30.31 min (A& 1E 4 30.00 min), Tl

OD 1N 0.908.

2.6.4 Vit-Lips SfE LN $%H“2.6.37 Tiffi &
e T T 25504 3 4t Vit-Lips, 5% H A
HE, WAEMPE, FRILEK 7, FHAHER
(82.421+0.92) %, “F#EZEN (7.36£0.07) %,
SEHIRiAR N (195.65+4.31) nm. #4208 “2.6.17 Wi R
T 7, S2PR OD {24 0.886+0.030, f 45« 2.6.3”
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Xs/min 25

108 :1

9:1 35 - =
Xgfmin 25 - 93:1 X

7:1 X4

4 BFIMERS5 OD EM=4E

Fig. 4 Three-dimensional plot of independent factors and OD values

RT AFWIEER

Table 7 Prescription verification results

ki 5 /% A% H4%/nm
#1H 8324+077 7371005 196.94+322
#odt 8261+1.03 7.43+£0.09  190.85%5.19
%34 81431096 7294008  199.17+4.30

TR Vit-Lips s fE4 77 7 OD {E (0.908), SEfr
OD fH AN 2210 —2.42%, Ui BIEESL ) OD {0
TR TR 1 e R4
2.7 CS-Vit-Lips 1 DA/CS-Vit-Lips BJH| &5 HHE
K 1% ORISR 72 SRR, . B
Gen-Lip V227K 10 mL, ZAZIAFTRMEIR, 600
t/min B4 HE 0.5h, ## & 2h J5 10 000 r/min 0
(B 0¥1% 6.8 cm) 10 min, FE2= BiEW, A pH

W BT 0.8%0, CS-Vit-Lips Al DA/CS-Vit-
Lips 1) ¢ BAfr& TR . AAEMRIHE, Wk
PETIRBEIEL DA/CS R o & 53 80N 0.8%74) 7
#il % CS-Vit-Lips 1 DA/CS-Vit-Lips.

2.8 Vit-Lips. CS-Vit-Lips # DA/CS-Vit-Lips Z1E
2.8.1 KAR S CHUALIIIGE % “2.47 TR
J7¥%, 43 BIIE Vit-Lips. CS-Vit-Lips 1 DA/CS-Vit-
Lips [l El R, #25E. Fife. PDIEAM ¢ HAL,
ZER LK 5 K& 9. CS-Vit-Lips £l DA/CS-Vit-Lips
BERET Vit-Lips, R85 IR E
BHIE T3 REGYMINA O, [FB S5 CS-Vit-
Lips F1 DA/CS-Vit-Lips $i4% KT Vit-Lips; CS-Vit-
Lips fil DA/CS-Vit-Lips #Zj &1 T Vit-Lips, £%

A -~ vitLips
6.5PBS 10mL, &, W CS-VitLips 19 ¢ b, CsvitLips
FH 1% ZBRTETRALH] DA/CS FH, R & T PACSVirLps
DA/CS-Vit-Lips. £ R LK 8, 72 RHEIH R EL DA/CS
=8 FEHED DA/CS JRESHXT CS-Vit-Lips 3 DA/CS- 1 10 100 1000 10000
Vit-Lips § FLATEOEN (X 25,1 =3) Fie/nm
Table 8 Effects of chitosan or DA/CS concentration on CS- B '“‘ - --- Vit-Lips
Vit-Lips or DA/CS-Vit-Lips { potential (X +s,n =3) R CS-Vit-Lips
i —— DAJCS-Vit-Lips
Se5EME/  CS-Vit-Lips | DA/CS/  DA/CS-Vit-Lips 1
% ¢ HiA/mv % ¢ HLHA/mV i
0.5 —25.95+2.96 0.5 —19.88+1.86 200 100 ™ 0 100 ' 200
0.6 —20.0411.87 0.6 —14.944+1.01 ¢ HAr/mv
0.7 4.90+0.58 0.7 0.66+2.23 Bl5 Vit-Lips. CS-Vit-Lips #1 DA/CS-Vit-Lips %1255
0.8 30.22+1.91 0.8 20534231 (A) #0CEB{L (B)
1.0 30.45+1.50 1.0 20.85+1.84 Fig. 5 Particle size distribution (A) and  potential (B) of
1.2 30.68+1.44 12 21.02£1.79 Vit-Lips, CS-Vit-Lips and DA/CS-Vit-Lips
x99 RERFPNEER (Xts,n=3)
Table 9 Determination results of quality indicators (X = s, n=3)
Ff it BE /% BEE/% KA /nm PDI C HiAz/mv
Vit-Lips 82.31+0.96 7.33+0.09 197.70£5.07 0.121£0.009 —28.81+0.86
CS-Vit-Lips 84.93+1.17 6.2410.08 233.06x7.19 0.128£0.011 27.75%1.10
DA/CS-Vit-Lips 85.15+1.38 6.30%0.11 237.931+6.96 0.13340.006 26.14£1.13
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1T CS-Vit-Lips 1 DA/CS-Vit-Lips 4t 77 4143 5
I T 7 TEBER DA/CS Firgl; Vit-Lips [ C AN
fift, T CS-Vit-Lips A1 DA/CS-Vit-Lips ] { HLAZ
AR NIEAE, FER T e BERE S — Py I FLAAT 1
Z 05, BRI ARRI 5 51 A 14 o e 12l

282 iE W H TR B (transmission electron
microscope, TEM) MM IEA 70 nl UM BE J5 1)

Vit-Lips. CS-Vit-Lips Fl DA/CS-Vit-Lips J&2,
RSN L, RS PRSI iE 2808 2%)
Petty, BT, {EH TEM WEE 3 gk sn. 45
WK 6, Vit-Lips. CS-Vit-Lips Al DA/CS-Vit-Lips
Sy SEE AT

6 Vit-Lips (A)~ CS-Vit-Lips (B) #1 DA/CS-Vit-Lips
(C) B TEM
Fig. 6 TEM diagram of Vit-Lips (A), CS-Vit-Lips (B) and
DA/CS-Vit-Lips (C)

29 KEREGBEEFERLR

2.9.1 Krebs-Ringer’s (K-R) ZEM R IECH]  FREX
S 035 g, TRIREAN 1.37g. FEALEE0.02g. &
154 7.8 g SALES 037 g TR —S4MH 0.32 g F17
EiE 14g BT LOL Z&MBK, HFEEHARES, W
3 K-R &3,

29.2 JFIEX IR BRI EER BERIE K
SD KB, ip REHZ4 (50 mg/kg) FREE, 110
i, BUNGEB, AEFERAKMHARY, SET
37 CIHIFIER . Vit-Lips. CS-Vit-Lips £l DA/ CS-
Vit-Lips J#ERBF, T 0. 2 h BUFE, EktiflE
iR, SR ER, WE 2 h JFHIRRERE
AL/ T 2.0%, UE Il BO 4R 3R AR TG AR
H, ANee R SRi g = A KR

2.9.3 7 [ VB A R P o A B A R e g RE O 5
3 HUEEI R SD KR, ip R HLZ48(50 mg/kg)
PRI, AMENFARIRIER B (37 CO, BEEIUEL, T
M, mes-t il 2. B, A
K WA HFARBY TIAE S BB 1 AN/,
EIEARBINT, 6% 5H e iLE. HYmER K
BIEHS, JRIEL A B & AR B EK, DUARFRNE

AMRIEAE . HFRESIE, K-R Sl AR =
N 1.0mL/min, “F4#5 15 min, FFRFH K-R 221K 4%
S2°PA7 15 min PRI E SN 0.2 mL/min), [A]FE
15 min B IRICERS, O R, R RS
TEMRER, A BUEIRIZ . Vit-Lips. CS-Vit-
Lips F1 DA/CS-Vit-Lips #EJ R FIEERAE, BER TEEE
JEEY RSB, MRNE LK. BRI R
ERATRIE, H%FEE L 8 000 r/min B0 (B§
D042 6.8 cm) 15 min, %R “2.3.17 TR Hi4
PR R R IR, T RRIGERE L (KD
AR REL (Papp) 14151,

Ka=(1—CoutVou/CinVin) Q/2nrl

Papp=OI(CoutVou/ CinVin)/2mrl
Cine Vi 53 WAV IR FE . A, Cours Vo 4351
R EFUR BRI . SRR O MR, . 1
BRAGB MR K
294 JHEREEAECH  BAHRREE, WA
0.5% CMC-Na &, R 2 B RE R R 2
80 ug/mL, BIFS4HIFIZR MR . L Vit-Lips. CS-
Vit-Lips 1 DA/CS-Vit-Lips V& EWOE &, KHA A
Jr RE R R 73 3 2 80 pg/mL, BI43 Vit-Lips. CS-
Vit-Lips 1 DA/CS-Vit-Lips R . &MERB
LI AT, # M “2.9.3” TR T T8, it
Ko 1 Py {8
29.5 SEIRZER HIHER K 3 FEFE Ko Al Py
MELERINE 10, HHRET 38 . B
LA 1) Ko N Papp (EIIRAK, 1X -5 40 2 A B /K
PE R RRE R ZEA G, e LU I i 18 B 1 3E N 1ML
TEIR, IR AR ERAR EEE R . 54t
HIFET—H =W B FIEHT) Ko F Payy {EAH
tt, Vit-Lips. CS-Vit-Lips A1 DA/CS-Vit-Lips ] K,
I P (IR B R E L (P<0.01), KA 3
PTG B A3 ] e A 2 i . 5 Vit-Lips 1)
Ko M1 Py [EAHEE, CS-Vit-Lips £ %A B K, A1
Pupp I BEMZER (P<0.05); DA/CS-Vit-Lips
e+ 2 A BEMN I (P<0.05), TM{E
5] B A 45 B B W BB R D (P<<0.01), WRERZ
ASBT 3= B0 47 T 0] iz A1 45 1% B , DA/CS-Vit-Lips ]
£ ASBT 413 FI4H L P A/ E A DRt it N LG 34
TGN T 4R AU, 5 CS-Vit-Lips AHLL,
DA/CS-Vit-Lips ] Papp 7E [51 iz P14 [l A7 2 2 ML BL
W PER N (P<<0.05. 0.01), iFB DA/CS &1f
B e A 3R 2R A RS
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=10 HFIERRBGE 3 MIERIE Kl Papp MELER (X£5,n=3)

Table 10 K. and Papp values of vitexin and its three kinds of liposomes (X + s, 7 =3)

AR i Y ] Vit-Lips CS-Vit-Lips DA/CS-Vit-Lips
Bt Ka/(X1070 Papp/(X 1070 Ko/(X1075  Papp/(X107°  Ko/(X107°  Papp/(X 107 Ka/(X107° Papp/(X 1075
s cmsh) sh cms ) s cms ™) sh cmsh)
+FM 3.31+1.80 3.35+1.58 0.95+0.44™ 1.38+0.69"" 1.77+0.70"™* 1.88+0.99"* 1.83+0.70"* 1.93+0.73""
sl 6.631+3.36 6.76+294 1.14+£0.42" 1.18+0.77"" 1.59£0.35"* 1.65+0.73"% 1.54+0.35"* 1.72+0.58""
E)i7] 4144025 421+£236 1.15£0.56™ 1.20+0.74™ 1.5120.49™% 1.78+£0.84"* 4.64+0.49™# 54442 1400
(7] 2984029 3.01+1.87 1.024+047" 1.05+£0.58" 1.494+0.56"* 1.75+0.78™% 2.32+0.56"* 2.50+1.08"#4
SR FERZ R “P<<0.01; 5 Vit-Lips ELE: #P<<0.05 #P<0.01; 5 CS-Vit-Lips FL#: 24P<<0.01 44P<<0.01.

P <0.01 vs vitexin bulk drug; *P < 0.05 P <0.01 vs Vit-Lips; 2P <0.05 24P <0.01 vs CS-Vit-Lips.

2.10 3 FhAE BACE T R AOHI &

0 0.5 g HEREEF1 0.3 g FLAE, B TEEaifhK
o, HAESRVETHIER, M Vit-Lips 1REH, &
GRS E INaifb K, A R R LSS & 80N
5%, EEETEMIEA, —45 CHIE 2d J5 ik T8
2d, B8 Vit-Lips ¥ T8 . @G THUAERET,
76 3 h WEETHER 25 °C, 1747 3 h JFEULES
¥. [EEHI4% CS-Vit-Lips il DA/CS-Vit-Lips T
¥, AMULEE 7. Vit-Lips. CS-Vit-Lips A1 DA/CS-
Vit-Lips 1R &AL, & B ThEFE—, 4
L o

5\("\ ;-h @‘{\&;s"

" o
sn-

[E 7 Vit-Lips (A) REZFTFH (a). CS-Vit-Lips (B) KH
HF# (b). DA/CS-Vit-Lips (C) REFHEF#H (¢) MW
Fig.7 Appearance of Vit-Lips (A) and its lyophilized
powder (a), CS-Vit-Lips (B) and its lyophilized powder (b),
and DA/CS-Vit-Lips (C) and its lyophilized powder (c)

2.11 3 MEEREATHINEREEER

HY Vit-Lips. CS-Vit-Lips 1 DA/CS-Vit-Lips %
THEE, oA 10mLpH 2.0 PBS BiE, BKE
BT G- AR 707 B E A 80000 H, B
A%, BT 900 mL. pH 2.0 PBS 1, JF/EVAEH!
0 AR AN KRB N 37 °C, ¥4 75 t/min,
8T 0. 1. 2 h ZEEMT R EURE 0.5 mL, HHHE 2
h JEB EIERIERE. 2 h JEREBRAN SN
900 mL. pH 6.8 PBS, [FiEiREAT5L56, 5T 3.
4, 6. 8. 12h fEFENTEEFTEFE 0.5 mL, [RVEINE KL
7. g5 RIS, Vit-Lips 7£ 4 h B Fife 2K+

1400 1

1000

BifE/nm

600 -

== Vit-Lips
- CS-Vit-Lips
-+~ DAJCS-Vit-Lips

0 2 4 6 8 10
t’/h
8 3 MAERIEATHMRZEREN (X£s,n=3)
Fig. 8 Particle size stability of three kinds of liposome
lyophilized powders (X s,n=3)

1 000 nm, X8 Vit-Lips 25 E A G .
CS-Vit-Lips A1 DA/CS-Vit-Lips 7£ 10 h i F-1

K2 KT 1 000 nm, 7E 3~8 h i/ Bt DA/CS-Vit-

Lips “F¥kife/NF CS-Vit-Lips, i8] DA/CS-Vit-

Lips f2 7€ & CS-Vit-Lips. 7] fgs& DA/CS 71
BT 7K, bl DA/CS 21fi DA/

CS-Vit-Lips B A T4 H B0 L5 .
2.12 3 FBERINET AN ELHR
B3R R JEURL 24 L Vit-Lips % T8« CS-Vit-Lips
R T8 Fl DA/CS-Vit-Lips ¥ THr@ &, IR S
w4 Smg, A SmLpH2.0PBS (& 1% SDS),
HERFEPE P CPEEE X 737 RN 8000,
f# /1 900 mL. pH2.0PBS (& 1%SDS) 1E RN/,
WM AN KRG E N 37 C, JFEEEAL, #EE
N 75t/min, T 0. 0.5. 1. 2h BUFE SmL, AFREL
FEJE4ME SmL 1 pH2.0PBS (& 1%SDS). 2h )5
7 BB B 2454 5 SE #9900 mL pH 6.8 PBS (& 1%
SDS), T 3. 4. 6. 8. 12, 18. 24 h BUFE 5 mL,
FIRBUFEJG#ME 5 mL. pH 6.8 PBS (4 1% SDS)
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10 000 r/min &.0> 5 min, JE FiEHRH4HHR S E,
THES BRI SRNE 9, HRZEERZ
TERELA R PR IS, R IR 3 A FH B A
A E ZJF K, Vit-Lips. CS-Vit-Lips 1 DA/CS-Vit-
Lips 73 K4t 301 3 RAVBE U & 91.02%.86.74% 71
83.15%, AT EEHIRENBBORS. 5 Vit-
Lips B 2517 AMIEL, CS-Vit-Lips Al DA/CS-Vit-Lips
AT NE AR, FESRMMEMEGR, 1
T IR IR 25 10, B 2R R A 45 R LR
11, Vit-Lips. CS-Vit-Lips Fl DA/CS-Vit-Lips F 24
185 Weibull BRI & fesr, UiWIHIAIZR 1 3 iR
ARSI Z SRR S ol . SRR I R

100 1
80 A
S
3 601 - SRR
E —— Vit-Lips
X 40 -+~ CS-Vit-Lips
Bk -=— DA/CS-Vit-Lips
20 1
0 6 12 18 24

th
9 HFIE I MIERERMHELHNELR (X£s5,n=3)

Fig. 9 Comparison of release profiles of three kinds of

vitexin liposomes (X £ s, n=3)

2.13 3 MBERIENFTHIEE MR

% 1 P ARG Vit-Lips CS-Vit-Lips £ DA/
CS-Vit-Lips % ¥, BTN 35 C. AXF
WEEN 65%MHEIREIRAE S, 45T 0. 1. 2. 3.
6 N HBRE, MAAK e S 3, Hit
g% BUERANKEE EREM I E RS, 25
R 12. Vit-Lips R THES 6 M H ISR Z%E
I 9%, Tfif CS-Vit-Lips 1 DA/CS-Vit-Lips % T-¥375
AR 2%; Vit-Lips H T ESE 6 A H B kiR K
T 300 nm, fi CS-Vit-Lips A1 DA/CS-Vit-Lips T
MRLAESE/NT 270 nm. E#EEK B, CS-Vit-Lips Al
DA/CS-Vit-Lips ¥4 5€ P 5 T Vit-Lips % 87,
AR/ T CS-Vit-Lips 1 DA/CS-Vit-Lips KT )
BIEA R, FIT IR E 2,

VB = TR 46 I A3 100 B 3F 28 — it 173 R o 4 £
B R AT ) 45 A ) L 2R
2.14 HHIRERE 3 #ERAFTHIORAE

s
2141 A, HEGIRMUNITSE KR 12 h

(1) 24 ' SD K ER B AL 7> A4t 30 25 iR R 25 41 Vit-Lips
T R4, CS-Vit-Lips T4 2HH1 DA/CS-Vit-Lips
HRr L, #2820 mg/kg (DUAEIRIERTH) FIE ig 4
zgtiel, 4351F 0.25. 0.5. 1. 1.5, 2. 3. 4. 6. 8.
12 h HRHE J& B Bk ANBL, i #E BT T 2R B0
1, 3000 r/min &0 (BO34H 6.8 cm) 2 min,

=1 HYBRHREIEXRY

Table 11 Drug release model and correlation coefficient

o Vit-Lips CS-Vit-Lips DA/CS-Vit-Lips
WETTHE R WE TR R AR R
TR MIM=0.07521+0.214 3, 0.820 5 M/M»=0.071 8 t+0.144 2 0.884 4 M/M»=0.0703 t+0.116 0 0.906 8
—FRA In(1—Mi/M)=—0.249 0t—0.109 9 0.973 9 In(1—Mi/M)==0.174 2 t—0.065 0 0.978 1 In(1—M/M=)=—0.155 8 t—0.040 0 0.984 1

Higuchi % M/M..=0.300 8 12+0.005 2 0.951 2 M/M.=0.278 8 112—0.038 7 0.968 1 M/M-=0.269 7 1+0.056 3 0.968 6
Weibull % InIn[1/(1—M/M-)]=0.782 6 Int—  0.996 4 Inln[1/(1—M/M)]=1.008 5 Int— 0.988 8 InIn[1/(1—M/M)]=1.032 7 Int— 0.989 9
2.000 7 1.686 6 1.869 4
¢RI, MUML ¢ IR BBVBERCE 4056, M., Agooltt BBVRERURE , M,y ¢ INF 1] BAEURE L .

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

R 12 3MHBREREFTFHHRELERER (X£s,n=3)

Table 12 Stability investigation results of three kinds of vitexin liposome lyophilized powders (X + 5, n=3)

. BIREN% Bife/%

F 0MH IAH 24H 3AMH 64H 04 ;| 2AH 3AH 6/ H
Vit-Lips 1.2240.05 2.0010.07 3.47%£0.26 6.34£0.41 8.96+£0.68 206.77+5.24 210.61+6.78 232.08 £7.48 268.82+9.60 313.44+11.73
CS-Vit-Lips 1.1440.08 1.2610.05 1.534+0.09 1.70£0.12 1.85+0.10 236.90+6.99 244.161+5.25 249.38+6.91 248.55+8.64 257.194+9.17

DA/CS-Vit-Lips 1.1740.09 1.2940.11 1.45+0.08 1.6840.13 1.7740.15 243.65+7.25 250.18 +6.14 253.60+9.20 258.0318.06 261.71+8.69
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By b, B 25 H RO, ARFARIL SR R
R

2142 [MFEFESPEEFE B 100 pl M 28R 5
0.5 mL FIEEFN 20 uL KR N ARVE (1.0 pg/mL,
HEERHD BT EO0EY, %E, WRiE 2 min 578
B, 8500 r/min &L (B0F4% 6.8 cm) 5 min,
FEVEY, ¥ HFRE ARG . B
A 100 uL VRG] CHEE-0.2% R /KR 95 © 5)
H, 8500 r/min FL (F¥4E 6.8 cm) 5 min,
HIFE

2,143 MK FRFLE HUER: SD K, ip IREL
ZEN (50 mg/kg) BRI OAEEUM, BT HERRE
EOEY, 3000 r/min B0 (BOFEAEHR 6.8 cm)
2min, fEMHE, & KA EERC ] R
235124 2 000, 1000, 500, 100, 50. 25 ng/mL 4t
FIZNT BRIV, 2 kS B B 100 pL B OE Y,
ERARAZEEWT, A 100 uL ZSHMEKHES 5
min Z%, 25k %E 100 ul, %0 “2.1427 TR
AbFR 7 AR FRAS B 5T B B2 43 9 2 0004 1 000
500+ 100+ 50~ 25 ng/mL 413 2% i 5 5 FE i (&5
WD, B 20 pL BiEW, 3208 “2.3.17 TR Ak R
RN E IR R AR B R UG AN, THE P IR AR L
(V), USHHRZRFEKE OO XY r4mEIA,
BRHJTFE Y=0.0022 X—0.1904, r=0.9970, 45
BRI AE 25~2 000 ng/mL £E 156 R KT,
2144 LREMHZ L 100 pL = AHIMK, %R
“2.14.27 TR kAL BAS B2 AR TR, 59
IR 2 ML IR R AR (25 ng/mL) FAEFRIZR4L 12 h
(I RE A, F5I8 “2.3.17 TR il R G ibke
M5, AiE LA 10, HIRA KB R Z IR0
kT, LEtE.

2.14.5 FEEEHES WHUHIH R R EIRE SN
2000, 500, 25 ng/mL I N} B SR, o St
WK 6 IR, SR IRA AR R TAR, P UG
FUECAE ) RSD 230514 2.69%- 5.44%. 7.21%, 45
LA NG 2 P R AT

2.14.6 FREMES  FUHIGHIFIRBEIREN 500
ng/mL RS (FRERWR), THl&)E 0. 2.
4, 6+ 12, 18 h 73 BRI 2 30 2 AR 3 ZR Ui
L P T AR ELE Y RSD A 7.76%, 45 S22 B it
FPERAE 18 h WA et RAT.

2,147 HEWHESER EHHFIEBREKRER 500
ng/mL BIEAE G (R ERNIR), “FATHI& 6 it

A
¥
B
PN &
C
o 3 6 9 1 5
th
10 ZFHME (A MEFHE B) FMMEFEH (O
B HPLC &

Fig. 10 HPLC of blank plasma (A), plasma sample (B) and

plasma reference substance (C)

WA, IR AR R AR, 75 ABEAT
FRAEI T AR IR E . SR ER, 4R
JF I RSD N 5.06%, 45534 1% 5256 42 M
RAF.

2.14.8  IOFEREIMCER S A RO ) SR
2000, 500, 25ng/mL 43R 0 IR ETR,
SIEL 100 L, 23 BN 20 pL K35 R AARE R (1.0
pg/mL) BT EOLET, BAZEWRT, aliiA
100 uL 25 (I, R 5 min EVEREW, %8
“2.14.27 W R AT VEAC 513 30 R B E 2 BN
2000 500+ 25 ng/mL 43 2 5T 428 M A S (&
MR o 3 BIEL 20 uL W, #4508 “2.3.17 TR
T 2R G0N R 2R R I TR AR, i A BEAT At
i 28 T SR R ZMAS P IR T, 5 SRR S FE X
Eerh B RIS R o A 3P R N 101.55% (n=
9), RSD N 6.85%, 3K HIHEREER 5.

2.14.9 ZjEhesi R HIRIE . Vit-Lips. CS-Vit-Lips
F1 DA/CS-Vit-Lips [ 2585 2k W 1148 3P97
2B AN SEIR B AT A3, RN 13, 5
HHIZEIFRIZ5M L, Vit-Lips ] Coax B EH K (P<
0.05), {H AUCo-» AUCo-w LB E V%R, Vit-Lips
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2.0 1
AR R Y

. 161 -= Vit-Lips
™ — CS-Vit-Lips
£ 121 - DA/CS-Vit-Lips
=
=
% 0.8 1
iél

0.4

11 HH|ZEERZE5. Vit-Lips. CS-Vit-Lips. DA/CS-
Vit-Lips B M Z5K E-BHEfZ% (X+s,n=6)
Fig. 11 Profiles of plasma concentration-time of vitexin
bulk drug, Vit-Lips, CS-Vit-Lips, DA/CS-Vit-Lips (X £+ s,
n=206)

AT IR S A= DR /N E FE S N 22 1,10 £ .
CS-Vit-Lips F1 DA/CS-Vit-Lips %255 S50 H
WAL (P<<0.01), XS AR AE Y F)
F£ 43510 3.08 £5F1 4.70 £, $2 &8 BE iz KT Vit-Lips.
5 CS-Vit-Lips #tt, DA/CS-Vit-Lips ] t1» MRT.
AUCo- AUC-3JH & e (P<0.05), #iH]
DA/CS-Vit-Lips KAEF R T BALH, HALRUAE
F KT CS-Vit-Lips.
3 e

WS NREA WU v RETE 25 - e 52
HEPOT, ZEEWRARSES T 240 5 15 BAE AR )
SRR, DRIHKs 2459 S W i S AR A HLIA TR A 4
£ S et N1 S e o= e O (2 R R R 17 =R Y e
A, WA S K. SHRRERLEER,

F 13 HHFEFERIZA. Vit-Lips. CS-Vit-Lips. DA/CS-Vit-Lips BIZAFNFEEH (X+s,n=6)
Table 13 Pharmacokinetic parameters of vitexin bulk drug, Vit-Lips, CS-Vit-Lips, DA/CS-Vit-Lips (X £ s, 7 = 6)

ZHY HAL IR 2R R} 24 Vit-Lips CS-Vit-Lips DA/CS-Vit-Lips
finax h 0.96+0.17 0.9840.12 2.030.39%# 2.6440.58"#
tin h 2.17+0.24 2314032 4234036"# 5.8520.79
MRT h 2.7440.29 3.024£0.37 5.840.51%# 7.59 1,04 #
Cnax ng'mL™! 442.58+60.55 670.062104.22"  1426.77+164.03*# 1396.72+£201.85™#
AUCo- ng-h-mL™! 1654.13+£25290  1813.16£372.37 5098.2611423.08"#  7770.85+1 621.47#b
AUCo-»  nghmL™! 1682.54+273.79  199421+313.43 5304.9941690.41"# 79497341 779.85#4

SR FERZ R "P<0.01; 5 Vit-Lips Eb: #P<<0.01; 5 CS-Vit-Lips tf: 2P<<0.05.
**P < 0.01 vs vitexin bulk drug; *P < 0.01 vs Vit-Lips; 2P < 0.05 vs CS-Vit-Lips.

PR AR S IH E A A b AR 24 FH LR K AR ]
YE4 Vit-Lips FEmH R, RAGHFE, HAE
FAURLAR A —EAE N Vit-Lips fR4b$84r, FHfd
Box-Behnken MM [f12:%} Vit-Lips &b77 T 24T T
REFRAL, S 280 ik AL 8 R AR 2 B AR L
H KA AN /N Vit-Lips 475 T2, NG 8K M
HMPPAN BESE T ST FEA

W AR PUATEN LA B i h et 2, 535
24Vt ER, WO TR BRI 2 . B
254 RS FHO2), B AR e I8 IR A TE B
7B CEAIOERT () SVl SO NI N 7 1 K
7t BB CS-Vit-Lips A1 DA/CS 1&1fiff] DA/CS-
Vit-Lips, #iIHF 52 &I CS-Vit-Lips F1 DA/CS-Vit-
Lips 5 & KT Vit-Lips, FEf421F CS-Vit-
Lips 1 DA/CS-Vit-Lips F &1 ZH2 4L TR KM=
IAZPH, TER— BRI “FI R =7 P, BT A
Jii W ARSI FO0) IR SR S5 M iR E ] . DA/
CS-Vit-Lips Z5fa & T CS-Vit-Lips, A#t—5

YNLE R EX AN LT i

B4R R AR R 2 . R KRS A Bt
Fa, FEOBEZGH AR KRR EAK. Vit-Lips. CS-
Vit-Lips 1 DA/CS-Vit-Lips # KHER 1430 R R
PR A NORETRRE, AR BT LR AR T RERT A, 25
TR FE S RIE ERAEOC, HT 3 FlIR B ALE 254k
FEREAS AR, 3 i X A 30 2 A B B R TA T
N7 AR B

Vit-Lips fEA—F @R A, “hifufe et
%, WAYMBBANER S, FERRZE RN R
AT A . 5 Vit-Lips #HEE, CS-Vit-Lips
DA/CS-Vit-Lips MZERRHEHE B, X2l TR
PEA DA/CS R4 7RI S A AL P, 78 i
f£ CS-Vit-Lips Al DA/CS-Vit-Lips i i B 1 B
iRy, s TR 2 A AR . DA/CS
FEXF 7 F i R T3 56 0E, BTl DA/CS $fitipH
WAER LSRR BEE K, 80 DA/CS-Vit-Lips 2R
fIEEL CS-Vit-Lips 5 BH ., W] fg 2t — B 5o ma st g %
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N 253247 A0S, 1T DA/CS-Vit-Lips 7EHLK B
i PR AR R R %, AL RSN L T
T 5E AR N SERRREZGAT N, RILAF 7T DA/CS-
Vit-Lips 4N 2455 7k N 2590 ez TA] R AE S,
AT/ HT DA/CS-Vit-Lips B2 52 K 2 . AL
B s SIS, RS Tk — b e B AR AME
2T T

HARZG AR SR, Vit-Lips 74— EfEE E
hn T AR DR, MBS I 1.10
£ o 1K BT E i A AR 5 52 B B W TE AT
MY pH EEFR 0, R T A 45 1 18 21l
N, EeZsn T IR AR 2 AR B A FE B AR R A
VB FAU9), CS-Vit-Lips A1 DA/CS-Vit-Lips #H X} 1 AR
WA= R B RE RS 0 43 ) 28 3.08 5541 4.70 1%, 140
g F% 7t KT Vit-Lips, 7] B8/ BT Vit-Lips 1 DA/CS-
Vit-Lips R MMEM)Z FRAR T W18 2R 50 I o 44 45 14
REIR L, RIT RIEMR AR E R s A3
WAL EAENR PR NS, $m 7 amiese s, T
T2 P R S 20T

IR R MR AT BN R, R T R IR
WO CS-Vit-Lips il DA/CS-Vit-Lips J& T &%
ARG, B/NIRAARIEIN T 4R RS E iEss
il AR, D T 2GR IS L AR 222, AT CS-Vit-
Lips Il DA/CS-Vit-Lips #5245 2038 1 #3010
BRW . 5 CS-Vit-Lips AL, DA/CS-Vit-Lips 1%
BEAT R T RARA, o £ F MRT &35 1
K (P<0.05), AR TI4IE M ASBT 5
REFRSEAN 0w, ASBT SRR B T 7 iR
JiE r BERE, M K$E = T DA/CS-Vit-Lips MU
R, AP HA M 2 FESE I, S8 1o A1 MRT K
AR A, R T B B KAGHRAE, R
i DA/CS-Vit-Lips ] AUCo-: Fl AUCo-w0 i #5150
T CS-Vit-Lips, M K0 1 25 %W Y & 24251,
DA/CS-Vit-Lips {2 Wit/ FH AL CS-Vit-Lips, iE#HR
i DA/CS A& Jig 03 A4 ) b B AR AT 1, R T
DA/CS-Vit-Lips 5 HA T KA A

AW 5ER T DA/CS-Vit-Lips 475 T2 A4k,
HAOERE. SR BfEfae it RIS,
55 CS-Vit-Lips #tt DA/CS-Vit-Lips i#t—35{gik T
IR RIS, AR BB MR 4K 25 25 R Gt
FPHE TS . R4k BEXT DA/CS-Vit-Lips #
R BT IR RS, DL —PFE DA/CS-Vit-
Lips B 7L B5kE, NRZETEAT RS % .
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