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Establishment and evaluation of targeted paclitaxel nanoparticles with

PLGA-PEG-FOL as the carrier
WU Yan, TIAN Shan,KONG Jian, et al

( Department of Pharmacy ,The Air Force General Hospital ,Beijing 100142, China)

Abstract: Objective To prepare and evaluate the targeted paclitaxel nanoparticles with biodegradable materials of lactic acid-glycolic
acid copolymer modified by folic acid (PLGA-PEG-FOL) as the carrier. Methods The emulsification-dispersion method was used to
prepare nanoparticles. The optimum prescription and preparation technology were determined by investigating the influence of the dosage
of emulsifiers, the species of organic phase,the proportion of water phase and organic phase, molecular weight of polymer,the proportion
of drug particle size and the entrapment efficiency. The nanoparticles were evaluated in terms of the morphology of nanoparticles , particle
size , Zeta potential , entrapment efficiency and drug-loading rate. Results PLGA-PEG-FOL was successfully synthesized. The targeted
nanoparticle was uniform spherical particle. The particle size was (88.2 +6.7) nm,Zeta potential was (56.5 +4.2) mV ,the entrap-
ment efficiency was (92.9 £3.2)% ,and the drug-loading rate was (4.8 +1.3) % . Conclusions The preparation method of nanopar-
ticles was simple and reproducible. The particle size of nanoparticles was uniform with a narrow size distribution. The entrapment effi-

ciency and drug loadings were high.
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S HL S BUBE (35 JEM-1400plus, H A< JEOL) ;
B25 S BT UIAIL ; S A2 (VLR 21 G AZ 20 AT BR 2
AL, B 99.4% ) s IR LR IL R Y (PLGA,
Ui R AL, 75:25 Mr = 1.1 J7 , By Ra ISR AE W TREA TR
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H,N-PEG-NH, FE/R [ 1:5) , il i im A vk 1 —
PR HEATULTE . XF U0 UE 19 e o i — i Br AL SR W)
(PLGA-PEG-NH, ) #4710 B A T4
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MSPC  Pluronic F68  DDAB R/ Rtz

(W) /% (w/v) /% (w/v)/% (% ,x +5) (nm,x *5)
0.005 0.10 0.4 80.3 1.7 166.2+12.4
0.010 0.10 0.4 92.5+2.9 89.1+6.2
0.020 0.10 0.4 91.8 £3.3 82.1+5.4
0.010 0.05 0.4 87.7+2.3 139.0+9.3
0.010 0.10 0.4 92.5+2.9 89.1+6.2
0.010 0.20 0.4 92.6£3.6 107.2x7.0
0.010 0.10 0.2 82.3+2.5 180.2+14.1
0.010 0.10 0.4 92.5+2.9 89.1+6.2
0.010 0.10 0.6 93.0+3.8 86.2+5.3

R2 FAHEFEHRK G RFIRZAI I/~ 25

BEW v/ T 35/ % A%/ nm
11 92.5+2.9 89.1+6.2
2.5 91.8+3.5 169.7 £9.0
4.5 92.2+3.9 220.1+7.4
2.3.5 #HBLwy P [EEA PN ZE T b,

IKAREA PR EE B 2: 1 (v/v) |, FLARTR) 40 5l
A MSPC 0.01% ( w/v) .Pluronic F68 0. 1% (w/v) .
DDAB 0.4% (w/v) , 8 AR [F 252 L (1:8.1: 10,
1212, w/w) X9 K R0 42 AL B 2R A s, 45 2R 3R
WY, Wit 24 28 LU 0800, A0 3 252 20 388 i, {HL T] s s
RWBHH R a5 I8, PG (1:10,w/w)
el s giAkAL, BAARER S,

AHURIRPZE %/ % A%/ nm RS HEEITGKN B E IR BIFM/7 25
e 92.5+2.9 89.1+6.2 L (w/w) B35/ % Kt/ nm
PR 85.3+4.4 178.9 £5.2 1:8 93.6+2.1 152.6 £5.5
LR T 90.4 £3.8 130. 1 +3.1 1:10 92.5£2.9 89.1+6.2

1:12 87.7+4.5 71.4+4.2
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A, 2 1210 (w/w) |, FLAR T FH 430
>} MSPC 0.01% (w/v) . Pluronic F68 0. 1% (w/v) .
DDAB 0.4% (w/v) , 7% 52 A [ K # 5 A HLAH L A7)
(W/0 2305028 1:1 2:1 3:1 v/ v) X9 KR4 35 1
RARRSEN . 253K BE W/0 B9/, 41K kL
fu R8T, H A B R AR B B K, ZE G %R, ik
PEW/0(2:1,v/v) Kl &k, HARILE 3,

&3 KEEEVE LXK B E R AR A RIM x5

2.3.6 WinkEehHem [ E KA SAE YU
B 2:1(v/v) 238 1210 (w/w) |, FLAR TR
43528 MSPC 0.01% (w/v) Pluronic F68 0.1% (w/
v) .DDAB 0. 4% (w/v) , % £ A~ 5] 55 4] 3 BF (10
000,13 000,16 000 r « min ") X4 Kokr 42 FAD 1 %
IR . S5 R R W], BEE 5T V) HURE 3G K, kiR %
W) AR A0 Jt AR PR R FS /), 4 13 000 ¢ -
min " BT U R SR A KR . HAR LK 6.

KA SHEHMEB(W/0,v/v) %% Bif%/nm F6 BIYIEEXMAKN B EMBENZN > «s
1:1 94.1+1.5 202.0£7.3 BT BE/ 1 - min ! fu 3R/ % Fife/nm

2:1 92.5+2.9 89.1+6.2 10 000 84.2+4.0 144.5 6.2

3:1 85.5+2.9 63.1+4.8 13 000 92.5+2.9 89.1+6.2

16 000 87.3 4.5 63.1+4.8

2.3.4 RoMoTEdwn FEEAVUEN A
e KA S A BB Fe iy 221 (v/v ), 25300 R
1:10(w/w) , #4650 A 12 43 5] 2 MSPC 0. 01% (w/
v) Pluronic F68 0. 1% (w/v) .DDAB 0.4% (w/v) ,
FEAF TR (Me 53508 1.1.2.5 4.5 1) B4
PTG RAL B R AURLAR ()50 . 45 SRR, Bl
PLGA 7 FH= 3G, (33 Jo B A8 4k, ki A2 i
HK . BGEPE Mr=1.1 J7 1) PLGA 1E R #AK M KL,
AR 4,

2.4 RMFIZHIE W RIS E, i
FETAMAE T R 25 T8 R R LA 0L K 2%
FREL 100 mg PLGA-PEG-FOL 10 mg “$f2 /%1 25 mg
Pluronic F68 1l A 25 mL — & W 4%, M8 15 )G AE
SAIAH K B FRELS mg MSPC 25 mg Pluronic F68 il
2% DDAB 7K 10 mL, il A 40 mL Z818 /K, /K
T (65 C) Wl S VE 7K AH o 7 s 3 55 DI+
TR AR 2212 i 2= KA TR IE R O/W ZLMRE T 57
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WA TR (3% 5% 1% ,w/v) xR =95k
WURFESHPE IR o 25 R, I 5% HEMET , 15
IR T =D TSR FIR B AR AR

2.6 MARRFENE HUATRIGORRE R, I
ZRUR K B G R, B L ~ 2 i A ORI A5 TR
BCE THM L, 1. 5% B BRI R s (0, % T
T, TES T B W UOKRL I &I
Mo M3 wml DLt i 55 1) 48 KORL D BRIE AL
T RANE

B3 HZGHRKLESRIFEE (1. 5% PRI R ©)

2.7 YKKIBIRHN Zeta BAIME  FREUE &%
T-AARL, I — 7 T 1 ZE R K B, B 1 mL ¥
TV G KL B ASC A A i b v, 00 2 bz A8 %k B 4y
fio 45 R LW, g8 Kk iy kA2l (88,2 =
6.7) nm, ki FE o i B AE. WKl 4, Zeta Wi
(56.5+4.2)mV,
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2.8.2 AZ%iE MR BURME S, LUK S
Bl i A% 100 mg - L™ (T, SEATRCH] 6 03, VE R ik
B U AT D g, T g 0 T AL RSD =
0.652% , U545 B4 Wk [E] i) RSD = 0. 069% , I 14 1
HiFEHF <2.0, EERFISIEAREL >3 000, 45 1 %
W1, %071 R G id e R AT o

2.8.3 FiM EEENEIEST, A0
OB THE 25 5900 o

2.8.4 ZEWAREE N T IRUETT RN B R
177 HERERG %5 B CE A PR A p AR A R e . (1)
PERERG %5 B IRUA 5 38 &, DA 2l A B 1 B 100
mg + L™ AR, VB R 6 S I T, E SRR 6 &L
H RSD =0.064% , 45 R W % L FERE % 2 R
Ifo (2) FEE M O 53 &, LAY sl AH BE i A% 100
mg « L™ B3R, AT R 6 0, 1 N (S T
435 #EFT HPLC MU , H: RSD =0.994% , 45 53K 0
VOTEREE R, (3) rh AR % 8 U 2 Pkt
55 vh BT 5 1 6 0y [v] — R 5 i) pt ot Y VA Dy
Rt 5 3 6 A A SR 1 A %o BRI, 7E
ANTE]IRF ], Hy A [6] Y S8 56 N D3 3% S kA7 0 7, &5
TR 7k B R0 B kS % B (RSD =
0.791% ),

2.8.5 KMEE  BURSZ 10 mg, KEEARE , B 50
L S, B Sl AR AR T AR R R 20 55, I
200 mg - L™ BREV, K BRI 1.2.3 .14 .5.6.7
mL, 7350 10 mL S, I sl AR B 2 20 B, 4
A7, Tl SAH 24 A v B 1 20% (40% .60% 80%
100% ,120% \140% 75 ¥, M 2 , 12 5% 04 1 X, LA
WA TR ARG B 22 (Ml U 2 . 4 SR YR EAE20 ~
140 mg - L™ JE B gLtk e R R A, H A 7R
Y =20.177 4X -4.5143 ,R* =0.999 9,

2.8.6 AL EM BURSHZ 10 mg, K HARE,
B 100 mL A I shAH I g T # B R 20+
51, Ll A 100 mg « L™ AL A, T T i Sk
8 h AR EE . 45 R FRW]  VEIRAE 8 h ZINTfR
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FifasE (RSD =0.199% ) .

2.8.7 wER EMFRICS FUKRRL 9 0, By
100 mg, #K Wi A PTX i #E 1 B il 5% Mk B2 N
80% 100% 120% [P i 5 W45 3 1, 40 ) D e
Hot W S S PR H g, T R R, 2
R, =AU 1 7 2 [mLIBCR 43 51] Ry 100. 4%
101. 1% . 100. 7% , 9 A~ [a] I 2 % 9% i) RSD Wy
0.431% , [ R A, HARILE T,

R7T ERHRABER

F2 Ad/mg S /mg IR/ % R %

1 4.0 4.01 100.2
2 4.0 4.03 100. 8 100.4
3 4.0 4.01 100.2
4 5.0 5.03 100. 6
5 5.0 5.07 101.4 101.1
6 5.0 5.06 101.2
7 6.0 6.06 101.0
8 6.0 6.04 100.7 100.7
9 6.0 6.02 100.3

2.8.8 HemFfkAeE IR RAMEME XS ik
R BR AN e BRAEAT T 00 9F: A U R 4 0.2 mg -
L7 (f5Mebe 3:1) s a8 R M 0.4 mg - L7 (5L
10:1)
2.8.9 #HHFRaHRum " BRI TR
TE AT 28K R, I £ £ R 75 40 K R
SERVR, M E PTX &5 (W), #& N AT E g0k
B2 (DL% ) 5453 (EE% )

2R (DL% ) = W, /W, x100%

B (EE% ) =W /W, x 100%

b W GORR P 22 25 ) 5 (mg) 3 Wy o 94
KAL) B H T (mg) s Wy AR S 2N (mg) o

B3 HEVR TR SRR, B 3 3 R (92. 9 +
3.2)% 8 P5R R (4.8 £1.3)%
3 g
3.1 HIEMRNAFEEE  WSLER A -
T J 3, TR P 0 200 PR R LR A 7 Rk o8 7 o %
YOKRL, T BRI AR BRI (2 mL)  BRAE
BT, HeR T A RSk T VA W P ) TGV
i, FECE M 25, 1AL A5 EOS A R BURR
(50 ~100 mL) , fajff 2547 , FERPELT, SCBE 8 B vk i
YRR,
3.2 FLUFIMIERE
3.2.1 MSPC #4i£#  MSPC 2358 W JE 10 15 il
A2 ETN R L — o FRRIIREE T g i =4, B

ARIF K 43 B, 38 T A O/W R LR
MSPC FUALAMAR A RE 1 Je i e 1 S 24, H
TR ARSI T A FLARRR T PO T E p g
P AT e 4 MSPC A ZLALHH

3.2.2 Pluronic F68 #git = ZRAE LIH-BEN -
RA I =i BB Y) (B i 454 Pluronics ) , /&3
FDA SR 25 PR, 762454 1) 77) 450 4
FLAEHP . Pluronic fif B LR Y LEIA N SN B 1B 3
Jii veh 22 245 Tk 245 v e 20 J6 0 470 e 245 00 ) 15 S50/
AR 2 5 sk oA 5 R R 5 B AN R g
B, Pluronic F68 &2 24Tif 25 45 (1 P-WHEE A
A N, R 56 %% Pluronic F68 1 Ay 3L
AR, [FIER) P 3300 2 T g 1 22 24 T 24 1, AR R 24
Lbbag @

3.2.3 DDAB #9i£# DDAB fE Jy 2L 4L 7l % 19
UKL A BH B 7 HL AT, AR T KOk S B T
R W s SR AR Y A 2R AR A AR BLAE T, AT A
T Xt A A 7 B ANBRIR S o BT LAASIF S e
DDAB 2 2L AL R fil # 4K K
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