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Abstract: Objective To optimize the preparation and characterization of curcumin/baicalin co-delivery targeting nanoliposomes
(RGD-Cur/Bai-Lip) modified by RGD cyclopeptide. Methods RGD-Cur/Bai-Lip was prepared by ethanol injection. Ultrasonic time,
bile-fat ratio and hydration temperature were determined by Plackett-Burman screening experiment as the key factors for the
preparation of RGD-Cur/Bai-Lip. Then the process was optimized by Box-Behnken response surface method, with curcumin
entrapment efficiency, baicalin entrapment efficiency and total drug loading as indexes. The AHP-multiple correlation coefficient
method-open grade method was used to determine the weight coefficient of each index and calculate the comprehensive score, so as to
determine the optimal prescription and key process parameters of RGD-Cur/Bai-Lip. Finally, its morphology, particle size potential,
stability, in vitro release and hemolysis were characterized and evaluated. Results The optimum conditions were as follows: the ratio

of bile to lipid was 1 © 12, the hydration temperature was 60 °C, and the ultrasonic time of the probe was 10 min. The appearance of
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RGD-Cur/Bai-Lip was clear and transparent, bright yellow, light blue opalescent light. Under transmission electron microscope, RGD-

Cur/Bai-Lip dispersed evenly with round shape. The average particle size was (101.10 + 0.62) nm, the dispersion coefficient (PDI) was
0.191 0+ 0.014 3, the Zeta potential was (1.59 + 0.07) mV, the entrapment efficiency of curcumin was (94.28 + 4.51)%, the entrapment
efficiency of baicalin was (76.93 + 1.35)%, and the total drug loading was (2.27 £ 0.09)%. It had good stability and no hemolysis

within 7 d, and had a certain sustained release effect. Conclusion This method can effectively and reliably optimize the preparation

process of RGD-Cur/Bai-Lip. After optimizing the prescription, the prepared RGD-Cur/Bai-Lip has high entrapment efficiency,

uniform particle size distribution and good stability without hemolysis, which provides a preparation basis for the follow-up study of

anti-hepatic fibrosis of RGD-Cur/Bai-Lip in vivo and in vitro.

Key words: liposome; curcumin; baicalin; RGD cyclopeptide; Plackett-Burman design; Box-Behnken response surface method; AHP-

complex correlation coefficient-open level weight method
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. RGD ¥ AVET pH 6.4 HIBERR Eh 2201 (PBS)
FERKAE, KEUREEAE. PHERE. £ERETL
IK CEEAE AR, R AR S A KA, FEE
FHEIE 60 CAKBHAKIL 1 h, IEIEHAKMRE LR,
F PBS & A 20 mL, #LEA 10 min, 7Hlid
0.80. 0.45. 0.22 um FAfLIEME, HI7E.

22 BRENERE

221 ik

(1) 2E# K : Zorbax SB-Cig (il (250 mm X
4.6 mm, 5 pm); FBNAHN 2%IK LHR- L IE (45 -
55); HEFEEN 10 uL; AR EA 1.0 mL/min; A
A 25 C; RPN 430 nm.

(2) #E1F: Zorbax SB-Cig fAitik: (250 mm X
4.6 mm, 5 um); iz N EE-0.4% B R ¥ T
(47 ©53); HEFEE 10 uLs AR E 1.0 mL/min; A4
I 30 C; A& 280 nm.
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RIS R e R 2 ZIE L, BRIFRERERN 0212
mg/mL )25 20 B, 4 COKFE R E & B g
7, R

(2) BEEFO IRV R B R B 5 0 R
i 1.17 mg, B 10 mL BRI, il FREE
B EEERIT e R BZIEL, ®Y, [RERE
9 0.117 mg/mL (P25 HE S BRE, 4 CUKFaRE 2 3
fitife, M.
2.2.3 ALl E RIS % EH RGD-Cur/Bai-Lip
W 2mL, BT 10mL fFE &R, i S & H i
W 101 MIREEFIEI, RAEBREEE 10
mL, #7 1 h, #&24h, iT0.22 um AHIHALIE
JEE, 4 CUKFHEOCH I, .
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225 LRl A “2.227 ~ “2247 I
TERERSRBER . FHSEHSRSER . RGD-
Cur/Bai-Lip a2 AR AR LR A
T “2.2.17 WU (3 25 R S0 FE 10 uL, 4558 0L
1 2, 25 FUIG A pE Ak ot VA v £ i P AR BT R
XU, R T .
22,6 LMHEXRRFEE

(1) ZHER: BRI R “2227 TUFEEK

A ﬂ%ﬁi
o
I8

C

2 4 6 8 10 12

t/min
1 ZHEEXEBE (A)RGD-Cur/Bai-Lip #5 B) B=
HAEFRF (C) HPLC &
Fig. 1 HPLC of curcumin reference substance (A), RGD-
Cur/Bai-Lip sample (B) and blank liposomes (C)

A ]Kﬁgﬁ
B /\+H+
WA

t/min
2 EESEHXE&E (A). RGD-Cur/Bai-Lip #5& (B) &ZE
HAEFF (C) HPLC A
Fig. 2 HPLC of baicalin reference substance (A), RGD-
Cur/Bai-Lip sample (B) and blank liposomes (C)
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JR MR E Sy 524 0.0104 0.015+ 0.020+ 0.025. 0.030-
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FENSE, VARERE BT B FE AR (XD, FHN 1)
AN AER (Y, ZefilbrdEtiZe, 15300E377 7
Y=485.66 X+446.31, R>=0.999 1, 4R LML
Z1E 0.010~0.035 mg/mL & RIF&MXR.

(2) PEH: REWRE LR “2.2.27 TR EE
T IR B 0.014 0.254 0.50. 0.75. 1.00 1.25mL
S ET 10mL 2, HREEE, %, 53
JFR I 434 0.001 . 0.050+ 0.100+ 0.150+ 0.200-
0.250 mg/mL FRFINFHE ST . 70 TR 25 I s o)
FRRVATR 10 L, 4% “2.2.17 TR 355 (i 2 13k
FENE, DABERE BT Bk L ARALER (XD, FHRIfR I
BAMNARR (V), ZeibrdEihZ, 15 20E771#
Y=37 410 X—54.361, R?=0.999 7, %R LWL
ZAE 0.001~0.250 mg/mL & RIFELMER R,
227 FEEEEEE ORSEWEGE “22.27 BURNJTE
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pg/mLo b o SR U3 B 22 3 200 25 24 ) AR Al i s
BB IR T UEIE R R A U B R TR R B 254

(2) JEMEENE LR A BH ST
RGD-Cur/Bai-Lip Ff ik i 0.8+ 0.45. 0.22 um 1)
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Fig. 3 Dialysis balance diagram of baicalin
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24.1 BEIRSVE (AHP) HE R E  AHP ENE
TR S RE RMERTRm B R R Gk, 1R
Btz B e RN E B AT A S A RS k. 18
FZ R YAAHP V12.4.7361, KM 1~9 5
BRI RAH R (p). HETFAHEER (o). &
WAR (y3) X 3 MUESRARIEAT PP RO B A

P EEFR AR OO HIBT LA R, S5 R R 1. RJER
PEFBUETH H B TR IBE Wy, R3IEA CR=
CI/RI (CR: BENL—E LBl 7, CL: —EtEdehx,
RI: “F¥IBENL—BPETEAR), 3] CR=0.027 9<
0.10, W W48 A5 BOR 1 e D8 S o B 2L A AR 27 1) — 3
P, WERBAEN 53 MHE [ZHEAHEK
(Wamp1)~ EHETFAHE R (Wapn) BHA=
(Wamp3) 1o

F 1 IBFRRRT ELRFI ML S B RS

Table 1 Judgment priority matrix of indexes pairwise
comparison

EEEEAN Vi 2 s

Vi 1 1 5

»2 1 1 3

3 1/5 173 1

242 SMKXREBOEHENE  BHKRHEN
J& T2 R S, AT DMKIE AR AR
IS B EZ RN BT IR B RE AR &
(B AFAE— AR, B R REGE AN e o H
TEEEE FHUNIFETTHE BGOSR R, mH
e 20 U R BRI AR B 5 AN T B 3L . S Eva
Gear Version 2.1.7486 ¥t %. RGD-Cur/Bai-Lip il
#L2H 3 M RIRIRE K5 W, 153 M
BE [ZHERBEE (W gprans ) BEHTAEE
(W sixzmr2)~ SR (W gnxznss) 1o

243 FIIFRSOEREARE BT RYESE )2k
A2 AEFE BRI I A% AR AT BRI R 2N
PR X R A (R Bk 22 57, ARLTF S B VP 0 1)
IR, AR T RAERHF I, R H Eva Gear
Version 2.1.7486 #4115 RGD-Cur/Bai-Lip fill % 1.
2 3 NV TR bR PIAUE R EL Wi, 15 3 MALE [ 3£
HREIFE W pmeer 1)~ HEH A W ommer)
MR (W wmezs) Jo

2.4.4 AHP-SH K REBUE- R RGGEH G IER)

Wi B AHP 3 2] = MALE Wane, HEFARREL
s PR IRIEAS BB AL T 53 A W s zmn
W sorps s WAGAUE w488 51 A L H 504,
Wi=WAneiW sniezsoxiW s 2 (WA W sipezasiW noses))
RGD-Cur/Bai-Lip il % T Z ) & AN R bR L
HEIE 2.

#& 2 RGD-Cur/Bai-Lip $l& T Z MBI EE
Table 2 Weight values of evaluation indexes of RGD-

Cur/Bai-Lip preparation process

PN bR W anp1 W ogisezsr2 W onoews3 W;
yi 0.480 6 0.292 7 0.430 6 0.533 4
2 0.405 4 0.347 7 0.296 6 0.368 1
» 0.114 0 0.359 6 0.272 8 0.098 5

2.5 Plackett-Burman &t (PBD) (FiXE &

PBD & —FifE LI 52 R B 2 1, T AR AR
D (R SIS U RO AE TR 4R B B3 s R R, )
TAEE R SEEG BTE 7 vEDST, 38 I SCHR A ] A S 5
GERMEEE el &, 520 RGD-Cur/Bai-Lip 4}
R RN FEF R EEAHE: BB G, =
R (x2) BFEZE (x3). HIKEE (a) 7k{5\?§1}§
(xs) EEAEITE] (xe) BEREERZZ M) pH AE (x7) 6

KH Design-Expert.V8.0.6.1 # {317 PBD %
TH, X IR E R K g AT 5, AR R U
K (1) FifeeEn (1) 24KF, L yis yos 133
MEMRIZEETVES (VD RSN TR, 82k
Mri#xf YAAHP V12.4.7361 F1 Eva Gear Version
2.1.7486 AR 3 A Fabr AT H ST, PBD &
TFHREEKPE K 3, SLiegd RN 4.

KHl Design-Expert.V 8.0.6.1 #AFiE47T5ds ik
AN HT, 45 BIH B Y=85.07+4.30 x1—0.39
x2—1.90 x3—1.15 x4+2.73 x5+5.55 x61+0.96 x7, 1@
I S E AR AT Z e R A, SRR 5, 5

#=3 PBDEESKF

Table 3 Factors and levels of Plackett-Burman design

(IEN RAKF (=1 K (1D
X1 1:10 1:14
X2 1:18 1:36
X3/mg 4 6

X4 10 20
xs/°C 55 65
Xe¢/min 5 15

X7 6.4 7.2
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&4 PBD LIERER
Table 4 Results of Plackett-Burman design

AR PN 0.0189<<0.05, F B N 10.61, T
BEGIEE L. r=09489, UiEREISHE, A4

F5 x X2 x3 x4 x5 x6 x1 yi/% y/% y3l% Y% B,
1 1:141:18 6 20 5515 7.2 95.19 82.68 2.59 90.92 I 4 0750, xis x5 xe A REEZER (P<
2 1:101:36 62055 5 6.4 46.68 77.88 3.71 65.54
3 1:141:364 105515 6.4 98.79 89.21 2.64 95.61 =5 PBD FEDIHER
4 1:141:18 4 1065 5 7.2 89.73 79.75 2.61 86.84 Table 5 Results of PBD variance analysis
5 1:141:18 6 20 65 5 6.4 80.31 76.22 4.03 83.81 FTEXRE HHEE PHFM ¥y FHE PHE
6 1:101:18 4 1055 5 6.4 75.22 72.30 2.65 76.12 X1 7 22171 221.71 21.87 0.0095
7 1:101:18 4 2055 15 7.2 91.40 75.03 1.73 83.70 x2 1 1.81 1.81  0.18 0.6944
8 1:101:364 2065 5 7.2 87.67 80.08 1.3 82.66 x3 1 4340 4340 428 0.1073
9 1:141:36 4 206515 6.4 97.65 90.97 3.12 96.87 x4 1 1582 1582 156 0.2796
10 1:101:18 6 10 65 15 6.4 77.94 90.96 3.3 86.67 X3 1 89.33 8933  8.81 0.0412
11 1:101:36 6 10 65 15 7.2 87.97 91.69 2.29 89.91 X6 1 369.41 369.41 3645 0.0038
12 1:141:36 6 1055 5 7.2 78.95 80.13 3.00 82.13 x7 1 11.10  11.10  1.09 0.3544
a b 333 Bonferroni 2R 3.55
99 —
95 o 2.66
903 *s '
a
80 - B X1 L
70 = o X5 t [EHFR 2.20
© a
@ 50 n‘j o 1.78 __
£ - s -
20- 2
=]
103 0.89
54 =
) I 1
H Ilagme_
| | T T | T T T T T T T T T T T
-3.80 —0.08 3.65 7.37 11.10 X6 X1 X5 X3 X4 X1X3 X2 X1X2 X7 X1X5 X1X7
FRUE AL

E 4 FRENMAIESE (a) # Pareto [E (b)
Fig. 4 Normal plot (a) and Pareto plot (b) of standardization effect

0.01), x2v x3+ xav x7 MTEEFEMEW (P>0.05),
BEEHPIT A x6>x1>x5>x3>x4>x7>%x20 o
FHORE P B TR B K sE R R 2R, R S I AR, ik
ASBIBEARAR B ARRLAR R 2B R, RSk 75
(ORI A] REml A G A g i), SR A rh i 245
VI, IR R TR . IH
SRR R, MARAR RN, 2 fdHE T
RPFEME T, HIPOEI S, mas R
EAN SR B K KGR R — N EEE MR R,
MK AR AR, TR R R R e
SRR AR I R R R, HKA RS
W) SORASBIAHAS IR E M AT Fe i o A«

2.6 Box-Behnken i&it it 3246

Box-Behnken MM [fii% 1 (BBD) & —FhT4K
ZRR ARG TR FA BB ST, A
— JE HUE I SIS R HOR 25 A B2 R 2R AR AR
HEAT AT, A4S B B = 4 TR DL AT SIS
Hepblie-17, it PBD SR EE R, f 40 e i A (]
(x6)~ THAREE (e KB HRE (xs) 1F4 Box-Behnken
Wl BT TR 3 N FEEEW R, AR
(=D (0 JAKF (+1), SERGBEHRER 5KF
WZZ 6, Lhyiv yo Ml ys BIZEA VR N RAE Y, 18
H AHP -5 828 RBOE-F I RGIRIEXT 3 AN Fa ks
HATHARBL . SLIsE R WER 7.
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#*6 BBDEZ5KTE
Table 6 Factors and levels of Box-Behnken design

%* 8 BBD HFENHER

Table 8 Results of Box-Behnken design variance analysis

HE  ARKFE D K (0D EKFE (+1D FERKE BmE P B FHE P1E
X1 1:10 1:12 1:14 it 9 87329 97.03 70.51 <<0.000 1
xs/°C 55 60 65 X 1 14561 14561 1058 <0.000 1
X¢/min 5 10 15 Xs 1 89.65 89.65 6514 <0.000 1
X6 1 70.03  70.03  50.89  0.0002
%7 BBD SWERER 1 215 215 156 02519
X1X5 . . . .
Table 7 Results of Box-Behnken design
X1 1 1340 1340 973 00168
= °C 1 0 0 0 0
F5 m x/C xdmin pl% % yi% Y% X6 1 111 L1 081 03984
I 60 60 15 8177 7475 236 85.62 X2 1 17179 17179 12483 <0.000 1
2 7260 109279 8093 2.52 94.89 xs2 1 29216 292.16 21230 <0.000 1
384 65 10 9503 6668 181 8737 - X 1847 3847 2795 00011
4 72 60 10 9529 7559 2.50 9381 - ; 063 Las
5 72 65 15 8592 7805 2.19 88.76 - 5 Jo6 s
6 72 60 10 9094 7938 254 9327 . A L6 042 636 00520
772 60 10 9137 8127 225 9336 . 6 ss20n
8 84 55 10 7597 7056 245 8091 —— - —— :
9 60 65 10 7367 7238 194 7874 TR 60 C, IR 10 min.
. . . . e
10 84 60 5 8268 7539 249 86.84 2.7 Euﬁli*i-‘ ; o
e X TS5 O 0 T AT I
b s 60 5 8818 7293 102 8893 SEG, BIZERHAREE 1012, /KERE 60 C, AR
B s s 705 1300 201 s1ee [T 10min BT EAM T HATIRE, S RAIHHE
5 60 55 10 6536 6025 200 o35 VLWl RGD-Cur/Bai-Lip Ml # L2 nlde, Ak
Il
16 72 55 5 7297 6245 290 7721 W 9.
. . PA
17 72 55 15 8340 6836 194 8224 2.8 RGD-Cur/Bai-Lip FI5RAE

i3 Design-Expert.V8.0.6.1 %A 34T £ o4k itk
A Rk 2 R, HEUERE (R ME
fGRE (P) VERMEEALH EbRE, 450 WK 8. it it
HARRM kT EH RN Y=93.81+
4.27 x1+3.35x5+2.96 x6—0.73 x1x5— 1.83 x1x61+0.53
xsx6—6.39 x12—8.33 x52—3.02 x62. 17 ZE WL
ALH, (B JARER P <<0.000 1, KIEERL: F 1A
6.36, P {fi’}N 0.052 9>0.05, FHHEMIFKFEA
B, SANERL; BIHTRRIGE R RP=
0.975 1>0.95, UL FERIAFEREE RIF, wTCA@ERE:
£ 97.51% 36 B P e B2 1) A8 555 (St {E R
25.634>4, RPHRAEL, ATHFHATIRR T

MR E R, BH AP —AREEE, ¥
1TERE VR Y X AN E R IE, Bl Y RVEN
FabrxT A8 HK 2R 45 = 2k 5 3D 2800 it i T LB S
Al G & e A T g5 oA EAELE 1012, K

2.8.1 JREAIESWE  HE 6 AT, %M
RGD-Cur/Bai-Lip #M 253, WEIHEEMA, Tt
VE, WEIEMAT Wk AR, FRErEEr. BT
i% S A T %, RGD-Cur/Bai-Lip FEAS[E %, 22
BRIE, N5,

282 KBNS Zeta AL FRIGIIAL K
AL L2414 #] % RGD-Cur/Bai-Lip, X H#EOGHL
FE o I AGI E Hoki e e Zeta HAAZ, S5RILE 7.
RGD-Cur/Bai-Lip fJ°F-35ki4% 4 (101.10+0.62 ) nm,
ELREE (PDD 4 0.191 0+0.014 3, Zeta HLALH
(1.5940.07) mV, % RGD-Cur/Bai-Lip ¥i4% 7 A5
B, UL, AGRA R

283 fREMFEE  HIRME RGD-Cur/Bai-Lip, 3
XSFHKIAR S Zeta AL DL S B3 200442 7 d AT E,
R H R e . Wk 10 for, RiE. BAAEE R
BIARNAK, B 7 RNERTFRAEA (117.30+
0.56) nm, Zeta HLAly (0.95+0.96) mV, X
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5 FEFREZEEAR ID HHhEERFSL%E

Fig.5 Contour map and 3D effect surface map of interaction among various factors
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Table 9 Confirmatory experimental results
S o, o Y1% FEXT
o Y170 Y2/7o  V3/7/0 — N
4 LhrE WINE 2%

1 97.50 7597 236 94.71 92
2 89.12 7635 225 89.94
3 96.21 7848 2.19 9454

1.14

A

E 6 RGD-Cur/Bai-Lip BN (A) FERES B)
Fig. 6 Appearance (A) and micromorphology (B) of RGD-

Cur/Bai-Lip

S 93.37%, BEEHAEEN 75.63%, K

RGD-Cur/Bai-Lip 7£ 7 d WA= & HEEE -

2.84 RIMEBULHEEE BT SCHRA B ATHT TS
R, MAEFEUEHE 30%LEE 1 PBS RIS

A

0.1 1 10 100 1000 10 000
HFi4E/mm
B
| ] 1 | 1 1 L
-200 -100 0 100 200

Zeta HLA7/mV

7 RGD-Cur/Bai-Lip BJf1E (A) K Zeta BiL (B) 7%
Fig. 7 Particle size (A) and Zeta potential (B) distribution of
RGD-Cur/Bai-Lip

YE RIS, % RGD-Cur/Bai-Lip #E1T 4N ji
FERE T, 43 Tl K % B 3 mL [ RGD-Cur/Bai-Lip ¥
W HERFERGREM. HEF R 2GR E RS
NIENTEE, R BT 37 C/Kify, 150 r/min
BN, BIE 0.5, 20 4. 6. 8. 10, 12, 24h
WeHL 2 mL, SRJG 53 RN RI SEARRR R TN 5T, 43
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*10 REMMESER (n=3)
Table 10 Stability test results (n = 3)

R TR fmy
EHE O
1 91.95 0.77 95.64 78.96
2 90.69 0.35 95.21 78.87
3 101.10 0.50 95.17 77.96
4 95.01 1.36 94.93 77.43
5 113.57 1.05 94.79 7691
6 107.07 1.59 94.92 75.72
7 117.57 0.95 93.37 75.63

B E AR SR I EE R AE S TSR, RS R4
O3 AN SR oA (1) SRBURE U I 2 R R it 2k
ZiR LA 8.

n=1
O=(V4 ). CAVsC)M
i=1
O 1e RBVBIUE, VW da BN B HIAMAARR, GRS i U
P BRI AR, V IR B AAR, Co 485 n
UCHUREIS 250K, M AR RRBRAARE R R 250 & &

1001
—a

804

ZEFRIRZ

604 - R
g ~&— RGD-Cur/Bai-Lip $1%# %
= 404 ~%- RGD-Cur/Bai-Lip 1 #%51F
204
-
0 T T ) T T T T T T T T 1
0 6 12 18 24
t/h

B8 ZEZENA.AZHENZK RGD-Cur/Bai-Lip H)
RSN 2
Fig. 8 In vitro release profile of curcumin suspension,

baicalin suspension and RGD-Cur/Bai-Lip

SRR, REEERIARER. BWEHERE
ZHIREINAE 120 i Q, ¥IIEH] T 80%LA I, 1fi RGD-
Cur-Lip 1 RGD-Bai-Lip ) O, N 29%F1 23% %
i, fE24 h iy, O, iK% 1 37%H 33% 4. @it
Origin 2019b ¥ A, s3I FHERITRE. —HTTHE
Higuchi J7 2% RGD-Cur/Bai-Lip T HHZE 400 &, 42
HARNFE 11, RIELEAHK R R WA, RGD-
Cur/Bai-Lip #I774 Higuchi 77#2, B RGD-Cur/
Bai-Lip A RIFMZERAER
2.8.5 FMMEFEL MR CREZH) 2020 R

# 11 RGD-Cur/Bai-Lip FZEEHRZMNMESHHIEIMNERIL

BHR

Table 11 Fitting results of RGD-Cur/Bai-Lip release in vitro

By AR PRSP R?

LZWr TR 0,=14838k+6.1947 08720
—HIirE 0,=42.839 8 (1—e 098531 (0,988 5
Higuchi 572 0,=8.9540x2—4.8911 0.9823

WEE T 0,=1.082 1 k+7.647 5 0.976 2
—HIirE 0x=37.601 6 (1—e 007841y (.800 7
Higuchi 57 0,=6.067 9 x"2+0.7714  0.9249

€ % RGD-Cur/Bai-Lip ¥ ML T VEAS B EP 4
27 R, N34, 4nlvAtE Lip 4. Cur/Bai-Lip
4. RGD-Cur/Bai-Lip 2, &4 9 X, Xt Hi T4
(A 1~6 SENERME, 7 58 BN
B, 8 TENMHMEXT IR, 9 SR SR RED
F538 12 Fias iR IR INN 2%4T 40 IR e« A B AR K
EETK, RAJE, SZETET (37.0£0.5) CHHE
TRAET TR 3 h LSV M ANEESE SN, 45 2R
W 9. SR mT WETAAMNBTLE MG, £H
RGD-Cur/Bai-Lip T M4, 7T LLH /5230458
BRIk 4A 24 o

®12 BFMKERITHR

Table 12 Design scheme of hemolysis experiment

2% 0.9%NaCl KT
F5 o ML s
REM/mL WML K/mL
1 0.2 2.5 2.3 0
2 0.3 2.5 0.3 0
3 0.4 2.5 04 0
4 0.5 2.5 0.5 0
5 0.6 2.5 0.6 0
6 0.7 2.5 0.7 0
7 0 2.5 0 0
8 0 2.5 0 2.5
9 0.7 0 43 0
3 itig

ASEEGIE T Plackett-Burman e 5206 13 1H 45
% Box-Behnken i 3 [ SE 500 Ab 77 1647 1 LAk, T
EMRI T &M NEMELE 1012, KERE
60 C, PRLHFES AN 10 min. T 2RSS 13211
RGD-Cur/Bai-Lip {3 25w, “FHIRAELE 110 nm
AR, RLARS A8 E], i R v i i A T80 64
PR . A, I v i P SIS AR SR TSR 5 52,
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Fig. 9 Picture of hemolytic assessment

KIL RGD-Cur/Bai-Lip TIF MM, FHA R
ZRAEH

RGD-Cur/Bai-Lip ] Zeta FHAZEUN, AR
HLF 1A R LORRL - SR HE ROk, Bk B A K
AR, (HRE IR K I RGD-Cur/Bai-Lip 7E
7d PRLAE . HUA R A BRI TR RO AR A, R R FT R
£ T RGD M KFMEG 1 & A 557K DSPE-PEG
B, HERAKME S 2 R RS> 1R 2 A SR AR Bl
WG, ATRANY R AR E . M4, fFTE RGD-
Cur/Bai-Lip B3 %85, HLAHAEBIKIIR.
AT TR0, 35 24 Bk B g o Al ) 67 ke
(1 L RRE, BRI, AR .
H T 46 1 0 A2 11 2 B el K 22 00 Tl I R O[] ez
SRR, WPV SFERRE A R, DR IR A
LYK TR ZAEAER L B AS S ) o) . A S 48
S PO B k2 AR — A R O

W2 R BOE S H AT AT TR
AU T A HOE, (B4R R L 2
B, ZABAAIEBEA] 5] RIFA 4L, ZHFEA
B AT T A R A A A B A A e 2
R ANE] HSC it S5 AP T A 4edh s B2
INE R AR C (B S UL T A s A BN A & 25y
RS T ILREGOR IR A, RAEH, il

ARSI LT 4tk , RAEPFETER], J720E M. HSC
R M A e FPR T A A i A R R i A v B SR B B4
5, 4] HSC BSR4tk . RGD 3
RBEWS 15 Ve 5 HSC RIMH B & RS &, FH1EA
N E5E 704 . FH RGD FRIRGS 22 3 3R/ 2 S
EGR IR AT 21, M LA HSC [ RGD-
Cur/Bai-Lip 82 R 45, W] LUK IR Ok 32 5 1 A
WA HIZIAZE HSC, SKIURSHERL SRy, HiFihk
R FITUTF L 4R D o (B H HSC RIEE [ H]
I 5 I AR A ST FEAF BB P RS . ARSEEG
B I T RGD-Cur/Bai-Lip Ml & L2 MERUE, N
FLJ5 SRPUET e AR N A1 245 R0 VR A AN EE ) PEBE 5T
Seft 1 LA
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