*510- Traditional Chinese Drug Research & Clinical Pharmacology, 2013 September, Vol. 24 No. 5

 LERFDR

SHBNK RS T W FIR 5 & TEM5

MO EBER? A 50, BEEC, Rk, RRAS, FEE, B4R (L BRLBREHR B R A
235, TR Bl 5280005 2. HPILCKAEHPESS —ERBe, TR I 5100805 3. BN TR BIAR B2 5
IR BN 516025; 4. iIlRAEINRANZ EBERE, AR M 5101205 5. Hli KA 2 e 2450 2 il 2 TR S
Bz, )R )TN 510006)

WE: BY HELHE /RO - REARRTENARIRRGE 4R, Ak AIREER. AIUEN K
B2 E M asAr, RABREAEF SRR ; AKRT R0 IT & RIMEZ & A M8 AR, ik A
T AT F) 68 B R AL T s B RO AT A 89 R T T8 B A A AT HepG-2 AT I8 ta I Ak shm pb Ak . R 0L
3 U EEA A, B EFFEMBENRIRRETHARSILREAT, BRI EEWE LA REL B4, A
L5#HGENMTRABREARRREROFHGEZARME; S FEHERE<IO pg-mL”' B, & F 9455
HepG-2 AT J& 2 AL 64 dm oA M AR T W B BB Z 4 A (P<0.01). 8 RABEEN L SA K TIREHR L& L
HBE ORI R A T4 A, B Ak AR A BRI A (RECTH B ) R g R Rt R, JF A A AR ST
e R A, B BTG RMES B R AT

KR EHB,; RU_B - REABMRTE,; ARBER; & T04n,; wogsh,; @iskt

FESES: R284.1 NEFRER: A XEHS: 1003-9783(2013)05-0510-05

doi: 10.3969/j.issn.1003-9783.2013.05.022
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Abstract: Objective To prepare the paclitaxel-loaded polyethylene glycol-polybenzyl-L—glutamate (PEG-PBLG )
lyophilized nano—micelles and to study the in vitro properties of the nano—micelles. Methods With the micelle particle
diameter and organic solvent residual volume as the evaluation indexes, paclitaxel-loaded lyophilized nano—micelles
with amphiphilic copolymer PEG-PBLG was prepared by the membrane dialysis method. The preparation formula of
paclitaxel-loaded lyophilized nano—micelles was optimized with the lyophilized nano—micelles macroscopic appearance
and in—vitro drug-release curve as the indexes. The in vitro effects of paclitaxel-loaded lyophilized nano—micelles and
commercially available paclitaxel injection with Cremophor EL on the growth of tumor cells were observed. Results

The paclitaxel-loaded lyophilized nano—micelles showed better macroscopic appearance when the proportion of manicol

was 3 %. The in vitro paclitaxel release profile was characterized with a rapid release at the initial stage and then
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following by smooth and sustained-release from the lyophilized nano—micelles. At low concentration of paclitaxel (<10

pe *mL™), the paclitaxel-loaded PEG-PBLG lyophilized nano-micelles displayed much less cell cytotoxicity than

paclitaxel injection with Cremophor EL (P < 0.01). Conclusion

The paclitaxel-loaded PEG-PBLG lyophilized

nano—micelles have less cytotoxicity than the commercially available paclitaxel injections with Cremophor EL. Hence,

paclitaxel-loaded PEG-PBLG micelles would be a novel paclitaxel preparation in clinic for the treatment of tumor.

Keywords: Paclitaxel; Polyethylene glycol-polybenzyl-L—glutamate; Nano-micelles; Lyophilized powder injection;

Drug release in vitro; Cell cytotoxicity

SIS (Paclitaxel ) J& LT 2 AZ J@ AR H 2 B >R
() — i B R UM TG TR R KRR BT, S 1 S xE
TR SRR REEE , PR 0 R SRR
T2 R 38 i 70 3R 40 £ 45 BE BRI ( Cremophor EL)/ TG
IKCEE(50 = 50) il LAY TE OFEPARIAW . T kAR
SARZBEIG A S R A R B, SE AHR] A
T G M a0 (R SEAZ BEOR 25 245 R 0P,

RO BE - B AR R (polyethylene glycol-
polybenzyl-L—glutamate, PEG-PBLG )& 1] A= ¥ [ fift 1)
PSR BOAR Y, fEoK bl B4 i - Fe4h
FIGORIR . LBk )% PBLG 1] 254 Bi/K 259008 1%
TR, TS g K 25 R K% . PEG-PBLG 1k
SME LK P2 M) AR IR B 5 EIRAT T ARZ
(YRR, AR SCHE DA EAZBE [PEG-PBLG 2K KR
WFFE R R EERE BRG] AR TR AR . RS
/PEG-PBLG U5 T £ 51 64 il £ T 22 K HLRE 2545 1k
AMIEENE, hiE—L T R AR Sh R ) 25 30 =AY
BEE LA

1 M5

PEG-PBLG, K#ESCHRS 7L 6 B (45 : EG-5,
BT 8 Mw=1.86 x 10*, 2ERRE4R 2% 8.13 %) ;
S, WEETEMEARRGARAR, #5:
JP050901, ZLJE 99.2 %; LIZEEESHF, JLa IR
R B A IR A F, #E5 . H10980066; #EAT4E
(AREA 4> F 1 Mw: 3500~5000) , |14 SR % @
AR FIFE 4324 RPMI 1640 35353 . /NA= 1T .
JHEE B, ¥ 3EE Gibeo A2 25 em® B3R
. 96 FLIEFEMR, 25 Corning A F]; HiAtiRFI Ky
M4l HepG-2 R4 Mukk, il R2EsLmshyh
DRt

510-2487-717 FA0AH (T4, 35 F Waters 2
Fl; 7890 GAKKLEE BTN, B E H IR S AR A BR A

A5 1 —4/LSC & R TR HL, 78 CHRIST ALPHA;
CKX41 B E 2 B, HAS Olympus; Bio—RADMode
1450 B G G BERE AL, 3 E MicroplateReader; CO,
K546, 92 Galaxy R,

2 AEEER

2.1 M %5 PEG-PBLG &4k B o e il )& Hy
1 mg-mL" ) PEG-PBLG (EG-5)N, N- — HI Jt Bl it
¥ (DMF ) 10 mL, 5% 7#% 2 Wi ) b 135 4% (8
B r - Mw 3500~5000) 7, B T34 L EE TR
BRI REE T . A IEANRI I RGBT A,
BTSRRI, I 58 A K B R TR (R R AR
FEEC 100 pL AT H A DMF 52, BURE S 1B 4T
VR Il AR Th RSB T BRI R, eSS R IR 1,

®1 BERHEXNERERNGEER. DMF 8. RRHE
zap=Al
Table 1 The effect of dialysis time on the liquid volume, DMF
content, and the nano—micelles size
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Figure 1

The shelf temperature-time curve and the sample

temperature—time curve in the process of freezing
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Figure 2 The shelf temperature-time curve and the sample

temperature—time curve in the process of freeze—drying
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Figure 3  The effect of mannitol content on the release rates of

paclitaxel from nano-micelles formed by EG-5
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Table 2 In vitro cytotoxicity of paclitaxel-loaded nano—micelles in
comparison with negative controls, positive controls and control

groups only containing solvent
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