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ABSTRACT: OBJECTIVE To prepare cepharanthine (CEP) polymer micelles and characterize them. METHODS The CEP
polymer micelles were prepared by solvent evaporation method. Based on the single factor investigation, the preparation process was
optimized by Box-Behnken response surface method with the entrapment efficiency and drug loading as indicators, and the particle size
distribution, potential and in vitro release of the micelles were characterized. RESULTS  The optimum process of CEP polymer
micelle was as follows; 50 mg of MA-PEG-PLGA and 17. 82 mg of CEP were dissolved in 0. 25 mL of acetone, added dropwise into 14 mL
of PBS solution at 60 °C and stirred on a magnetic stirrer at a speed of 1 000 r - min ™" for 4 hours to obtain a clear CEP polymer micelle.
The optimized CEP polymer micelles are spherical, with an average particle size of (111.37 £3.51) nm, a PDI of (0.21 £0.01) and a
Zeta potential of ( -9.78 £2.15) mV. In vitro release results showed that CEP was released rapidly within 10 h, and its micelles
released (79.99 £4.96)% and (71.66 +£2.62)% respectively within 72 h, indicating that CEP could be released slowly after being
made into micelles. The results of freeze-drying agent investigation showed that 0. 5% poloxamer 188 had the smallest change in complex
particle size after freeze-drying. The results of hemolysis test showed that the hemolysis rate was obviously reduced after CEP was made
into micelles. CONCLUSION  The optimized formulation and technology in this study can be used for the preparation of CEP-MA-PEG-
PLGA polymer micelles, which lays a foundation for the subsequent development of CEP targeted preparations.
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PLGA , HiAth 2 B[] |
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PR
2.2.2 fHERAECE AR CEP REY)
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L, BRAS A RV
2.2.3 kst R Aglient-Poroshell HPH-C
(EEE (4. 6 mm x250 mm .4 pum) s HEBIAR K (L
G3%00.2% = 2 i) -0 (30:70) s 413 :30 °C 5 A
Pt 282 nm; PEEEIAFL 20 wWL; i : 1 mL » min ™',
2.2.4  FroEfh &S KRR CEP X B
1.5 mg & 10 mL i, PEEESER, €52
ZIE o M R R, G B I vk B Ol 150,75.37.5
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2.2.6 R BCEAR L EWREER CEP R,
1 d NESEHERE 3 I GESEERE 3 d TR H R
H RS % B, SEom 45 L3R W, 79 J B & 25,50,
100 pug + mL ™" S BE VAR, 4 A [ B [ ) e 1
TSI H PR RE 3800 3 d B4 H KRS %2
2.2.7 FaEME F 80 pg - mL™' CEP fbi A i
FEZ R FCE 0.2.4.6.8.10 .12 .24 h, A , i
SRIET A, 25 R EIR , CEP 35 5 I 5 AH XA o I 25
(RSD) >4 0. 17% , it B CEP X} RE 5L W 24 h N
FaE Pk R AT
2.2.8 EHEME K80 pg - mL7 Y CEP K
TR SRR 6 IR, 0 R TR
2.2.9  JmEEEIEE 43HIEC 202 pg - mL7' CEP
WW0.5.1.1.5 mL 3] 0.5 mL %5 R, H
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2.3 BHERRGENNE
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B H,12 000 1+ min T B0 10 min, B 100wl JE
W3 10 mL ff, 8 25 5 875, MAE My, , FEHC
100 pL REWEREF 2 10 mL i, 22458, I
My FA T ~2 Sp R R

FEFR(% ) = (My My ) /My x100%

(1)
WA (%) = (My — My ) /Mgy i X
100% ni(2)

2.4 BREEFE

2.4.1 #fZiE DBR RGO IERR, 10 mL
PBS %7 ,50 mg MA-PEG-PLGA J%i& & CEP %R T
1 mL A, #2585 25.12.5.8.3.6.25 ) 5 mg,
25 SN[l B 24 0 A W R A R

2.4.2  JKHIMERF LI E R K2 5O TS AR,
50 mg MA-PEG-PLGA % 5 mg CEP {%f#F 1 mL A
Fii K AR AR 53500 6.8 .10 .12 14 mL, 5K ]
IKARPRFRRT S G WA 5

2.4.3  PiFEEE DR R KB R,
50 mg MA-PEG-PLGA J% 5 mg CEP %f# T 1 mL
i o, AR 10 mL, S 52 43531 24 600,800
1 000.1 2001 400 r - min ", L4 B X B 4
YIE A5

2.4.4 UM DI L2 8 R,
50 mg MA-PEG-PLGA % 5 mg CEP {AEf#T 1 mL PN
KRR FR S 10 mL, R B Ry 1000 ¢ - ,
AHUMARFL 504 0.25.0.5.1 1.5 2 mL, ZEAH
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2.4.5 RE DB AR ROV IEAR, 50 mg
MA-PEG-PLGA 5 mg CEP &f#T 1 mL N, 7K
FEARFR 2390 24 10 mL, i B 53 51 24 20,30 ,40 .50,
60 C, 25 AN [ L X 5 A WIS AR 52 )
2.5 Box-Behnken % it-#7 57 @ 3% 4 L & T 7
AR R S5 R, I BORE (X1) Fifk 2 &
(X2) H/KHAER (X3) HHEER,TE 3 KF BT
BESE, ISR B 3 (Y1) 5825 H (Y2) K
Wi 7 AL, ST B R il 4 25, LA 3t 3 e 3
2yt AR bR, R KRR SR 3 A
% ,xi3 HE 3 KR % , Design-Expert 12 s
Prab P 45 R

%1 MA-CEP-PEG-PLGA R K T ¥ H &£ AT %k
Tab.1 Table of technological factors of MA-CEP-PEG-PLGA

micelle polymerizations

Levels
Factors
-1 0 1

Temperature ( X1) 20 40 60
Dosage (X2) 5 15 25
Water phase volume(X3) 14 10 6
2.6 T HEAE

MR € A I AR 245 R 4 3 IbRE ST
DUMELHEAT HUHR
2.7 CEP R &4 g K0y RAE
2.7.1 RSB 21 mL CEP JFURL2G K |

1 mL CEP-PEG-PLGA % CEP-MA-PEG-PLGA Ji i %
WE T ENT A CHX5rF &8 3 500) , 7£ 40 mL
F0.5% F1LBLE-80 [1) PBS ¥ i h it A TR SRR,
HORERFA] 4 0.25.0.5.1.2 .4.6.8.10.12.24 36 .48 .
60 .72 h, iR 1 mL, RS S #MIN R EE A R 1 mL, 3
U, e CEP & &, 7198 2R, I xR SR i
TG .
2.7.2  RiAZKEfL ¥ CEP-MA-PEG-PLGA ik
VEICE T RE P, B S S B TR IR AAE R,
7 RO KR BE 43 B 300 52 HORE A% | 240 B R B
(PDI) fl Zeta Hi AV,
2.7.3  RTRIPRIEL BEBCH R R AL
T T M B A5 B PEG6000 L) J% 313 1 i 188
(P188) %} CEP-MA-PEG-PLGA {7 T {447 #:4F
£¢ B 1 mL %] CEP-MA-PEG-PLGA i B T 5.0
B, A —E s U TR, R E IR A,
F - 80 CARIE VKA T4 IR 2, ) 37 B kA 7%
TR 25 4 2024 4F 10 J155 59 4 19 )




Mo DA ART VR T DR A7 500 (%) B oV W A S ke
B T AR VR T AR FRY) PBS S35 o [l Bshill
VTR BV G B AR AR AR PDL AN R T i A R
A5

2.7.4 CEP-MA-PEG-PLGA JE R MOMILA %
MR R AL J7 T2 il % CEP-MA-PEG-PLGA £ It
12000 r + min "' B0 5 min I _E I, HE 4l KA B
50 5,20 wg » mL ™ BRI T YL BT B T
MRS IR OB 2, FE40 BE 5% o

2.7.5 CEP REWEAMIMNEMIAT B4 mL
SD K4, 1 200 r - min ' ST EL S min ,
2 VW A A B ER K VR LU A0 & S R
0, T AR 3R AR 8 i 28 AR B 43 50 2% 212
Ml . T B 45 CEP BT & vk BEAR I 10,20,
30 pg - mL ™' (%) CEP J5UK} 25 %5 W . CEP-PEG-PLGA |
CEP-MA-PEG-PLGA Ji¢ 3 %5 ¥ 11 CEP-PEG-PLGA |
CEP-MA-PEG-PLGA Y& A Ji& A 7 -1 1fil 1) K A %5 1

A

(A EhKKA) o B 0.5 mL 25 W& T
1.5 mLELGAE, ISR TR B R TR 43 5 2% 2144 g
BIRIRA K e D E T 37C RERMTHE 3 h
J5,12000 r + min ™' B0 5 min, B 200 Wl FVE A
PRSI 540 nm LbFMROGRE (A) o 43 il F A= 28
AR A A A SR TR TS0 50 2% 21 40 i B i
R 1A 6T BRI Xof B, T i e A2 3 1143
MR (%) = (Ag = Agpa)/ (A = A ) X
100% 2~3(3)

3 #RE5itTig

3.1 CEP A2 EME T RFHELER

1.1 AR RBIMLMEXRFRN y =10.197x -
17.874(rF =0.999 2), 45 B E B, CEP i 5 ik )& ¢
2.34 ~150 pg - mL 'L LR BT,

312 LEtE S5 WE 1, CEP IR R, s
PR, BB ik BB R 4T

o 2 4 6 8 10 0o 2 4

t/ min

B G
6 8 10 0o 2 4 6 8 10
t/ min

A - TEHER;B - TEMR-HHN-R L BRI R S RIE R Y (CEP-MA-PEG-PLGA) ; C - =5 A H B2 Hi-3R £ — FE-R FLIR Rk LM SR W) (MA-PEG-PL-

GA).
A - CEP;B - CEP-MA-PEG-PLGA ; C - blank MA-PEG-PLGA.

B1 T4&%%(CEP) &Rk EEH
Fig.1 HPLC diagram of CEP

3.L.3 WHE 4R EOR, CEP I & 3w i k.
VR B Y H YRS %5 FE RSD B 43 i 0.26% |
0.22% ,0.58% , H [A] ¥ % & 4 5]~ 0.13% |
0.17% \0.33% , 24/ 3% , LA ARG 25 R AT
3.1.4 Rtk 45 /R, CEP & & RSD {HN
0.17% ,yiH] CEP it Fhiail 24 h IWEENE R 4T
3.1.5  EEM 45RER,CEP & aillE RSD
H0.70% , VW% 7 kB R AT

3.1.6  fnkEEICR  S5REIR, CEP K 5 3 F
WP BT B A [ 3843 531 102.97% (101.35%
98. 84% ,RSD {E 4351/ 0. 63% 0. 47% 0. 40% , /)N
T 3% , GiHZOT I E CEP g MRS

3.2 2EEEXR

3.2.1  #&zhr RN 2, ME R A E IS,

T E 2522875 2024 4 10 H 55 59 55 19 1)

JETRT ) A o 3R S 1 i /), (R 2 24 B S s
e, AR A I A BRI, 25 KRR,
MR R A I/ N T 25 R . BB
B RGO, IS SRR S ~25 mg £ 2 i
AT AL

R2 HABENBKRACHERAAENY W, n=3,xxs
Tab.2 Effect of dosage on micelle encapsulation efficiency and

drug loading. n =3 ,x =5

Dosage/mg Encapsulation efficiency/% Drug loading/%
25 66.29 +6. 65 22.10 £2.22
12.5 81.21 £3.59 16.24 £1.18

8.3 88.98 +3. 41 12.71 £0. 13
6.25 87.98 £2.92 9.78 +0.20
5 85.63 £3.36 7.78 +0.30
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3.2.2 JKARMRER SERILEE 3, BE KA AR B 3
NSRS &= ¢k DN AW EE RPN SR
HAWER . KRR, 3R & I A fE

OrOYEUAE PBS ot A B K2 il . (HEEE K
FHARBUIMR , AT R 2 T B A ) vk BE AR , DA T fi

WIS LS . L, FLERXT 6 ~ 14 mL /K
BT AL

R3 AMERARAECHERRGENDH, n=3,x+s
Tab.3 Effects of water phase volume on micelle encapsulation

efficiency and drug loading. n =3 ,x £

Water phase volume Encapsulation efficiency Drug loading

/mL /% /%
6 77.75 £1. 09 12.96 +1.83
8 84.97 +0. 64 14.16 +1. 12
10 79.82 +1.45 13.30 £2.24
12 89.25 +1. 14 14.87 £0. 17
14 88.12 +£5.52 14.87 £0.79

3.2.3  PEHEEE ZURILEK 4, BEE B AR I
SR, 4 35 23 e 2N S R R DN, AR Y
WAL/ 3K ] BE S A HF L BRI, RS AN 5 2y
5, T B 28 24 i R i A S R A L
SR B 2 TR 2 IR, B 2590 . S
JE9 1000 v - min "I d A0 % 424 IR K, K
PERESEFEEE 1000 v - min ™',

R4 HHEEARACHERRGENYH, n=3,x+s
Tab.4 Effects of stirring speed on micelle encapsulation effi-

ciency and drug loading. n =3 ,x +s

Stirring speed Encapsulation efficiency Drug loading

/v + min ~! /% /%
600 80.51 £3. 81 13.08 0. 63
800 81.89 +4.37 13.65 +0.73
1 000 84.03 +2. 68 14.51 £0.45
1 200 83.98 0. 74 14.16 £0. 12
1 400 83.44 4. 44 14.14 +0.73

3.2.4  AHAMARL 4PRILE S, BHE A HLAIA
B 3G K, 0 35 0 L 32 1 W i/, {5 HE 32 i)
BN o U WA B IR (A BRLBOR 5 790 B E 4
FRETE KA A . A PLE AN 0. 25 mL
I, A0 3 R R 2y O, WO R A BILE AR AR AR
4 0.25 mL,

3.2.5 RE AR 6 BEFIREN T,
R ERAR I K5 0/, AR, B il
A TF R SHORL R 25 W RE 8 23 3 BUAE K A TR AR )
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RS ANMERARRGHEZAGENYH, n=3,3£s
Tab.5 Effects of organic phase volume on micelle encapsula-

tion efficiency and drug loading. n=3,x £

Organic phase volume Encapsulation efficiency Drug loading
/mL /% /%
0.25 84.56 +7.94 14.09 +1.32
0.5 80. 55 +4. 05 13.43 0. 67
1 83.37 +5.11 13.89 =0. 85
1.5 81.67 +7.06 13.61 £1.18
2 80.21 +3.33 13.36 =0. 56

TR s (L B b iy, 22 S BB 258 T, =
B E R KA T R L, JE 2T R il
20 ~60 CHEATHEAL

F6 HREMNKACHERRAEWNH M. n=3,x%s
Tab. 6

efficiency and drug loading. n=3,x +s

Effects of temperature on micelle encapsulation

Encapsulation efficiency Drug loading

17C

/% /%
20 74.31 £4.29 13.05 £0.72
30 82.94 +3.22 13.49 £0.53
40 85.60 +0.44 13.60 £0. 07
50 87.77 +2.24 15.13 £0. 37
60 82.60 +6. 02 13.7 £0. 10

3.3 Box-Behnken & it-75 @ E S LH & T 7

LERLF T fUEE(EE/% ) =80.48 +1.43A —
13.43B +3.02C +0. 072 5AB +0. 420 0AC +3. 15BC +
2.38A% -3.59B% - 2.33C*, iR P <0.000 1, HA
FbE R P >0. 1, A HA B, H B.C.BC B*#B
FUAT W 2, R e R A 3 1 e PR 28 R 31/ NHE
Pl 2 > K AR > | E, s
(DL/%) =18.78 +1.39A +5.36B + 1.31C + 1. 29AB -
0.997 5AC +1. 18BC — 1. 06A” —4. 56 B* —0.236 0C*, fi
AP <0.000 1, 5HA & EE, R P >0.1, AEA T
FE,H A B.C . AB AC BC B’ #f HA7 B %1, %
M) 5 oA, 5 23 1) 5 i) R 3R AR BN HE 7 O - 42 2
i > RE > KA, Design Expert 12 fiifb i 1)
AETZ 2y  18. 82 mg, i 24 60 C, K
ARF R 14 mL, $5000 40 35 28 Oy 82.23% , K 24
H21.03% , ZERILE2 ~3,
3.4 TV

HR A A 1) e A 451 2% 3 ikt , S 9
DA HEAT HOB, 45 50 DL 326 8, 4848 bk 52 0 4 5 i 0 41
22 5808 RSD (B I/INT 5% , R WAL 5 i ISR
Qb Ty B R AT

T E 252875 2024 4 10 H 55 59 55 19 1)




%7 MA-PEG-PLGA % & 4}k & Box-Behnken % 11-# fi % % 1 % &
Tab.7 MA-PEG-PLGA polymer micellar Box-Behnken design-response surface methodology

Serial number X1/C X2/mg X3/mL Y1/ % Y2/ %
1 40 15 10 81. 11 18.72
2 40 25 14 66. 86 22.29
3 20 25 10 66. 86 15.43
4 20 15 6 76. 86 13.72
5 60 15 14 85.03 19.26
6 20 15 14 79.6 18.37
7 40 15 10 82.37 19.01
8 40 15 10 80. 85 18. 66
9 40 15 10 79.09 19.3
10 60 15 6 80. 61 18.6
11 20 5 10 90. 52 8.23
12 40 5 6 88.56 8.05
13 40 25 6 52.06 17.35
14 60 25 10 68. 15 20. 67
15 40 5 14 90. 75 8.25
16 40 15 10 78.96 18.22
17 60 5 10 91.52 8.32

EE/%
EE/%
EE/%

A:T/C 605 B: CEP/mg B: CEP/mg 514 C: PBS/mL AT/IC 20 14 C: PBS/mL

A~ B2 B - CEP $241k; C - BERRER 2% vl (PBS)
A - temperature; B — CEP dosage; C - PBS volume.

B2 DAEH Ry IEAT = e b & B

Fig.2 Three-dimensional response surface curve with encapsulation efficiency as index

DL/%
DL/%
DL/%

A:T/C B: CEP/mg A:T/C C: PBS/mL B: CEP/mg C: PBS/mL

A - ;B - CEP £t2}j4#;C - PBS {AF,
A - temperature; B — CEP dosage; C - PBS volume.

B3 LHAENIATH = 4w Nty & E

Fig.3 Three-dimensional response surface curve with drug loading as index

3.5 CEP ¥ &4 ok th R AE CEP-MA-PEG-PLGA Ji§ 3 72 h N 4> B B ik
3.5.1 {RAMNERL ZERWEA4,39, CEPFEL0 h (79.99 +4.96)% F1(71.66 +2.62)% . BT
NP B i 58 4, 1 CEP-PEG-PLGA % R K& Ji2e v B2 — 2 3 J1 2 )5 #2 | Higuchi J7 #2 X H )
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%8 CEP-MA-PEG-PLGA Kt TERIE4E R
Tab. 8CEP-MA-PEG-PLGA micelles best process verification

®9 CEP JCHBORA R A T B4l a
Tab.9 Equation fitting of CEP and its micelle different release

results models
No. Encapsulation efficiency/% Drug loading/ % Samples Models Equations 2
1 80. 31 21.11 CEP solution Zero order release (Q =36.68: +8.44 0.88
2 81.25 21.36 Primary release 0 =87.66(1 - ~087) 0.89
3 3L 11 21,32 Higuchi model 0=29.40(:"%) +17.82 0.9
RSD 0.63 0.62 CEP-PEG-PLGA Zero order release Q =0.61: +45.60 0.56
micellar solution Primary release 0 =68.48(1 —¢ ~0.7I1) 0.84
Higuchi model 0 =6.22(t"2) +34.90 0.78
Zero order release Q=0.51s +42.38 0.44
%0 e CEP CEP-MA-PEG-PLGA Pri el -0.65¢ 0.92
—- CEP-PEG-PLGA micellar solution I rimary release ©=68.01(1 -e ) )
CEP-MA-PEG-PLGA micellar solution micellar solution Higuchi model 0=569(:"2) +32.17 0.65
S
5 3.5.2 Rifrwfr 85 45 R W, CEP-MA-
g PEG-PLGA JE 42 %7 (111.37 £3.51) nm .PDI
=
o

T
20 40 60 80
t/h

B4 CEP RAMBAMMERE: n=6,x+s

Fig. 4 The release of CEP polymer micelle in vitro. n=6,x £

PRONRETREE HEAT A5 BE 3 AT o 4 2R 7R, CEP Ji
B2 AT A Higuehif B | T 2R 45 17 JB¢ oK 9 44 S
RO R AT & — sl J1 22 05 B, KWK CEP il
R G WG, B2 i 1 245 W i i B AR E
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100 ) A

' = 0
S S S
L 1 L

Frequency/%
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S
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Diameter / nm
A = RS B - RLALIE
A - particle size distribution diagram; B — potential diagram.

B 5 CEP-MA-PEG-PLGA & 3 k12 & i {r &

(0.21 £0.01) Zeta Hif7i( =9.78 £2.15 )mV, M
AR, A4 5]

3.5.3  HRTARIES R10 458 8R, LT
PP B RS e R 2 1, AR AR fb B K 5 mg -
mL ™ R S mg - mL " AR R TR 7
2. MWANIE , Hp PEG6000 % P188 40 % ¥ 4H
TR, 2 e a% Al K B 7 I o2 b, HoAth 41 ¥ 77 7
IR AT UL AN O o 256 E 0 G A4 R r Rk T s
M AKAL, KIS mg + mL~" 188 VK T /5 Kife K PDI
AR /IS, SR ) I o R B, AR P50 R B Y
P188 [ e, UL 4% 5 mg - mL ™' [ P188 X}i%
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Fig. 5 Particle size and potential diagram of CEP-MA-PEG-PLGA polymer micelle
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K10 FRATHRPAGAETHR, n=3,xxs

Tab. 10  Freeze-drying effects of different freeze-drying protectants. n=3,x +s

Sample Exterior Grain size/nm PDI
Before lyophilization Homogeneous solution 111.37 £3.51 0.21 £0.01
No lyoprotectant Severe collapse 245.61 +4.08 0.40 £0.01
5 mg - mL ~! Trehalose Severe collapse 131.44 £6.23 0.28 £0.01
10 mg - mL ~! Trehalose Collapse to some extent 153.31 £9.67 0.37 £0.03
15 mg + mL ~! Trehalose Collapse to some extent 156.34 £3.12 0.37 £0.06
5 mg - mL~! Glucose Severe collapse 211.39 £4.00 0.33 £0.02
10 mg + mL ~! Glucose Collapse to some extent 160.29 £7.20 0.33 £0.07
15 mg - mL~! Glucose Collapse to some extent 164.14 £9.31 0.35+0.01
5 mg - mL ~! Mannitol Collapse to some extent 156.92 £3.84 0.44 £0.02
10 mg - mL ~! Mannitol Slight collapse 308.51 £6.04 0.46 0. 16
15 mg - mL ~! Mannitol Slight collapse 129.85 £4.85 0.31 £0.01
5 mg - mL~! PEG6000 The surface is loose and porous, with uniform milky white color and uniform color 123.38 £8.01 0.24 +0.06
10 mg - mL ~! PEG6000 The surface is loose and porous, with uniform milky white color and uniform color 149.67 £7.46 0.28 +0.03
15 mg - mL ~! PEG6000 The surface is loose and porous, with uniform milky white color and uniform color 148.25 £7.79 0.34 £0.06
5 mg - mL~! P188 The surface is loose and porous, with uniform milky white color and uniform color 125.62 £4.71 0.27 £0.07
10 mg - mL~!' P188 The surface is loose and porous, with uniform milky white color and uniform color 145.43 £1.82 0.35 +£0.04
15 mg - mL~! P188 The surface is loose and porous, with uniform milky white color and uniform color 148.44 £6.57 0.29 £0.02
5 mg - mL~! Lactose Collapse to some extent 129.65 +£6.85 0.34 +0.08
10 mg + mL ~! Lactose Collapse to some extent 145.71 £6.97 0.37 £0.05
15 mg + mL ~! Lactose Collapse to some extent 153.44 £3.47 0.20 +0.05
5 mg - mL ~! Sucrose Collapse to some extent 147.16 £8.91 0.30 +£0.03
10 mg + mL ~! Sucrose Collapse to some extent 142.79 £5.21 0.39 £0.02
15 mg + mL ~! Sucrose Collapse to some extent 152.24 £4.58 0.34 £0.01

A — BT x40 000;B — KA ; 1 - BT Y52 — A3 - 40K

A - electron microscope diagram x 40 000; B — apparent diagram; 1 — Micellar
freeze-dried powder; 2 — Micellar solution; 3 — Pure water.

B 6 CEP-MA-PEG-PLGA it % 45 % % % [

Fig. 6 Electron microscope and apparent diagram of CEP-MA-
PEG-PLGA polymer micelle

VR, I BEYR EE (1 T R T3 K ; CEP-PEG-PLGA Ji
WP W S LR T # . CEP-MA-PEG-PLGA Ji 3 11y
TR R TR LR AE 0. 42% ~2.69% 2 Ja], 3
INF 5% ¥ CEP ke A MR TR, RIAREGY
JI AR LA R 4 I A 255 P 10 B I S S 25
SRS I, &4k o

4 5L
AMEFE o B fE T2 i) #5 1) CEP-MA-PEG-PLGA
JREHR 1 A 35 2 R (80.89 + 0.51)% , 2 2 &
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R1 FRERECEP RERAEME, n=3,xxs
Tab. 11 Different concentrations of CEP and its micelle hemoly-

sis rate. n =3 ,x £

Samples p/pg + mL~-!  Hemolysis rate/%

10 2.68 £1.52

CEP solution 20 4.86 £0. 88
30 11.36 £2.65

10 0.42 +0.02

CEP-PEG-PLGA micelle 20 1.56 +0. 18
Freeze dried powder 30 2.17 £0.52
10 1.43 +1. 68

CEP-MA-PEG-PLGA micelle 20 0.83 +0.34
Freeze dried powder 30 1.65 £1.07
10 0.52 +0.18

CEP-PEG-PLGA micelle solution 20 1.24 +0. 80
30 1.03 £0. 16

10 1.96 +1.47

CEP-MA-PEG-PLGA micelle solution 20 2.28 +0.74
30 2.69 +0.97

(21.28 £0.13) % ; FSEge A, S R A PR AL
HAR AR R R A AP SRR 24
B LG GRLEE A AR A, b iR I 02 S e 2Y
YA ER IR R R SRS 259055 A0 ) i, D4
BRI 2 . CEP 1E /K K HP 1 A B A K
3.98 x10 > mg - mL™ """ AHF5E H PEG 5 PLGA
P AN 255 Ak o0 R N B2 R e A s, HOR LA
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AR A A AR 2SR AT AR T LT A Rk
25 K S P 3 T 2 W R T LA R DR A 9 D
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N T N R = W F S R P S
VR RE BN AR AR B kB,
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Gy FEYRE T, B A LA SR, A 3 o S 3 2 A
% BATIE R A IR 2 20 i (B B R,
WEHURIAR B K R 25, 5 oy I AR DLVE o S5 R RN,
VAT R0 25 ) e R A 3t 30 32l i T AR TR
BT, B 2 0 1% 07 15 Ol il % CEP-MA-PEG-PLGA
AR 1% o il &2k A v f FH PR A kg A AL 74
{1 60 °C 1 R 70045 e B B s PR 2, BR RIE I
il 58 445 2, ABARAS T R M by LB R R 3R 2 i
T . X 3R A W i AR A4 S0 8k ke A 5 o,
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FABSRAD FRHOIRAS , 72 h Ak SRR 2, il
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FRSE M, BRI P  5 8 , A A58 i 245 1 1 e s ok
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WK ILVR T AT G 5 42 T b FUBE L H 85 B
M PEGO000 45 7 Fhifk TR 37 I 85021, 45 R B
7, HA PEG6000 Fi1 P188 fEFS 2| /3 Bk R 4 Y v
T, i AR S OR A 00 1 A 1) 2R 2 AR I R T
P AR AR, HAr R 22, A WFSE BoR, PEG
1 P188 FEVR Tl FE b T RE X IR & FEREL5FA 1)
JE A B S AR R B AE T, BELIE SR A W R & AR
B AFIRE RO o AP SR B Ry
$00.5% 1y P188 1E s T 1R 37 7, Ak fe K PR EE b
PRIP B ST ARZERE , VR TR 5 RiAs S PDL A /N 5
VI I R v v B B, JCB BUTE . A T 55 IE CEP-
MA-PEG-PLGA 54 W) ¢ 1Y) 22 4 1, AS WF 59 3 1
PRI IR IG 2 22 e R ) 2T AN IR, 45 R
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