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H E BM.HAEREEZRBITIAN NFA O NATAZRBO AAEARE, SFaF A BARFAE AN
AT, FE AENENEOCCHAEARE AR HELEHS(DLS) Zen EEN EHEEL LB S EHEITE
fE BRI E R RRADRABERERLEESEZRTINM L 0E, FR.OCHAEMNELEB B H 165.6 mm, ¥ 5K
FBHH 0191, THABRABETALAAN AL MABABTAELHF, LABEY A -302mV, EHELHELERLTIE
HAERGEAANKRBER LRSI HYY, BLhEBRREEEE TR R AV, OCC & ot & & T Tween 80, 5 Cre-
mophor EL 48 % ;OCC /1 &2 # iz 41 88 LDy & 95% 15 R % 560.2(523.0~600.0)me kg, Zi.00C A L th L% T ¥
ey Sy & AT A B R E SR R 2 A HAR,
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Preparation, physicochemical properties and safety evaluation of self-assembled

nanoparticles based on N-octyl- O, N-carboxymethyl chitosan
HUO Mei-rong, ZHOU Jian-ping ~ , ZHANG Yong, L. Lin, LIU Huan, LIU Fang-jie
Department of Pharmaceutics, China Pharmaceutical University, Nawjing 210009, China

Abstract Aim:To prepare the self-assembled nanoparticles based on carboxymethyl chitosan bearing long alkyl chains
( N-octyl- O, N-carboxymethyl chitosan, OCC), characterize the physiochemical properties of OCC self-assembled
nanoparticles and meanwhile evaluate the safety profile. Methods: OCC self-assembled nanoparticles were prepared by
dia-lysis and characterized using dynamic light scattering, Zeta potential and transmission electron microscopy (TEM) .
The safety of OCC self-assembled nanoparticles was evaluated by #n wi#ro hemolysis tests and acute toxicity in mice.
Results: The mean size of self-assembled nanoparticles was 165. 6 nm with polydisperse index of 0.191; The Zeta
potential was — 30.2 mV, which were attributed to the carboxymethyl groups on the surface of OCC self-assembled
nanoparticles. The TEM images showed a spherical shape. The result of i utro hemolysis tests showed that OCC self-
assembled nanoparticles were safe carriers in terms of the induction of the membrane damage. The D5 and its 95 %
confidence interval of OCC self-assembled nanoparticles in mice were 560.2 (523.0~600.0) mg kg. Conclusion:
The present OCC self-assembled nanoparticles could be potentially useful as safety carriers for the intravenous drug
delivery.
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KEEMETE KA i vh B 20 %%, 7 6 2 AR A A
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f ), DRI R BRI T 2 2 R R bR Y e R R
YA RGP NI . BT o 25 W 804k
AR 3 7K &8 7 — MRAURI BR T 58 & — % (PEG) A
RE LK (PRO), B /K #84r MR PR TR N BR [ 10 R
WECER (PLA) 3R & & B (PGA) 3R (N 5 -4 &8
BE)(PLGA) | B R A BB (MR XL EAR . R4
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Fig.1 Structure of N-octyl- O, N-carboxymethyl chitosan (OCC)
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FERME(EREEREEYIFERAR,
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2.1 NFE O NAEFELREGE R
2.1.1 O NARFERTEHENER WHERTREME
2gRB T RWE Y, il A NaOH, 40 C #it # 0k 1k,
AR 12 ¢ BT HVIEE, I SR, 50k &
T 40 CRRY S h, A W W, MAIK 40 mL, 2
B T A B 0 A R, R M T VR pH
e, I EEUTVE, A 08, 98 U A B EE-OK (901 10)
ZIRPEE, 7K 20 mL BB, 1EAL, T EVATAR O, N
R HESTIRAE1.8 g0
2.1.2 NFE O NEFTEERBASR W
O, N-AR HILFE bR 1 g, IR BT W st v, R n = 1
1.02 g, 4k B2 B — Be B 8], % 0 10% NaBH, 7K %
W 3.2 ml, AkSEHE 12 h, 5 mol L #2877 pH
e, FEESHDUUE, 3 5 A5 I S 5 ok, 8 pRK
Y H - 7K (90:10) |, FF B L IE O B AT B R U, B
ST, AR — NFE- O, NRF T
BHE(OCC)0.6 g, JUE e Bl LW H 1R H 2
HUREE N 119.0% , FEHE N 61.6% o
22 NFEONATAZRBGAAE

FRI OCC i & 43 8 F KA i o, 50 C k0.5
h, 7K T #3877 (100 W, 10 min), 0. 45 pm 38 R
g, RIS OCC H 41 %E 9 AR K % W,
2.3 OCC B4 kB Ep Kb H TEM N E

OCC H 41%& 90 K bk 4% K 3 11 o f 2R FH 380k
LA I AL, Wk B OCC R o= W N
1 mg mlL.
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FEH AR E T, 1~ 2 min S5 BUH §E
FHOE AR/ Fr DA 194 370 25 W 25 B A VAR 5 K65 12 41 T i
TE L T (4% B FRVE W, pH 7.0) B2 30 s, ] T
ZRPW T, B R EMEES,

2.4 OCC B ZE MR ZAWIFN

2.4.1 HhEAFEHR BRAM 4 mL,2 500 r mn
B0 10 min, AR KBER 2 BIEW L6, B HUn
Y VR B 2 ml B 100 mL &I, E K E AR
100 ml, 15 2% I 48 Ml 1R B . 43 51 10 me mL
B Tween 80.OCC. Cromophor EL, ¥ 3% 1 B | &%k
439 0.2,0.4,0.6,0.8,1.0,1.5,2,4 mg mL ¥ OCC
GUKRKIIEW, FE5) ., 9 B 10 TE T H R 0% %
A 100% ¥, & 37 CHEEAE, HH 1 h /5,
3 000 r min &> 10 min, W EH W, T 416 nm ¥ 5b
SROCOGEE T E W W . R TR A S AT
RETE 416 nm AL W0, B R FE & B B 32 DL A
PHER K 5 BEA R A5 81, 37 CHEHEKBIHEE 1 b,
3000 r min &L 10 min, B3 B #1704 5 1
W B, DL b T R B = B AL, AR

(D) ITR M E 350
. Auple — Doy
Hemolysis( % ) = =2——= < 100 (1)
AlOO% - Ao%
Tab.1 Design of hemolysis test
Sample Saline 2% Sample  Saline 2%
Tube Tube
(mL) (mL) RBC® (ml)  (ml) RBC
1 0.1 2.4 2.5 |6 0.75 1.75 2.5
2 0.2 2.3 2.5 |7 1.0 1.5 2.5
3 0.3 2.2 2.5 || 8 2.0 0.5 2.8
4 0.4 | 2.5 9 0 2.5 2.5
5 0.5 2.0 2.5 10 0 2.5(H,0) 2.5

“Red blood cells

242 DREBRESEAEEREE DL S%H
EPREVE WA, B R BE A 50.00 mg mL B9 OCC
H ARG AR W, IF DL 1:0.85 A Lo 451 £ ok
B, O oM B2 o B N 42.50, 36.13, 30.71,
26.10 mg mL H 2 2 KRR

NN 6 4, A 10 R, ZiIRAEE 12
he MR FlEL, OCC & = Al &% B4 800. 00 mg ke,
JFLL 1:0. 85 B FE AR ¥R 3% 18 680. 00, 578. 00,
491.30, 417.61 mg kg 3 5 A& A, 55317 R A,
B,C,D,E A, &g —HNBAMEX A, /EREK
BRIk A2y, EHEELA R 0.5 ml min, F1 4% A7
HAEMFEEZEBEN S HAWE R, H45L

B ER s W4T Ry RS M 4B T I, 3F W80 3% 14
d, 10 57 & 4 s Wy aE IR B8 T A8 B, R A Bliss it
B 1Dy M H 95% Al 58,

3 RS

3.1 BARSHREBMAN R

P P 2 HO R A 1 A ok ks S B B
R R 8 L6 09 R A v VR, ) A G A R AR
K 165.6 nm, Z 53 WA ECR 0.191, KR 51 975
A K ST 2 W B AR ISR

OCC H 4 %5 90 K ki 3R T Zeta M7 A — 30. 2
mV, RPHREFAKEN R BA, XA HT
SR ST IR AT A R A B A e A R K e FE B AR
HRETY BB K M %, TSR K IR B LSS R b
BRIV FE KNI, BRI Zeta H AT 45 X H Tl
NEZYUK AR R BB B TR,

Bl 2 2 OCC H 4 T8 1 40 K b i 8 i F B IR
Fo HERTAL, OCC H 4 %5 40 K i A #1002k OB 45
M, BLAZ oA 5], OB AR 29°8 50 nm, /b Tl &
JEE BT ST R AR 09 9 ok kL 7R B W kL R
(165.6 nm) . X AJGEJE TEM ¥ & il %5 L B i T
P oL R | A A KR 3 T 0 4 B TR

- o

ﬂ —— 100nmM

Fig.2 TEM image of OCC self-assembled nanoparticles in water
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3.2.1 #obEmRE WERERS YA
AR 23 3 TS PR ARV ARLARL, T A 23— 2 T 39 1 500 % 1
20 MR A — E B 1= AR Y, Tween 80 Ml Cremo-
phor EL 2 F Y 79 7] 8 Jik o S B9 4 23 1 R DI
P, F i, AR SCLL Tween 80 F1 Cremophor EL A %t
M WFFE S RAEPI R R AT ZE W) OCC A 4 % 44 K kL
Xof ML 200 PO ) 0 AR AL . AR B R AR P
AR A A, DLV I 2 B A A, BT A5 B 7
N



% 6

EEWE NFE- O, NG P ST 45 40 KR 8 4 A 1 5 B 22 4 PR 4R 515
E 3 01 &, OCC H 4 289Kk A7 ML s 2 1% 322 DEREEHEREHEAZAETER SREDR

T Tween 80, FEU B 2 mg ml B, OCC B 413 40k
B LA 2.3%, T Tween 80 AIA I 47 .4% . 76 e
FE4 4 mg ml B, Tween 80 413 Ifl = 35 68. 5%, M
OCC HAZY KRR AT MAL 5.1% . 70 O0C AH
2k K I MLPE VT V21 T Tiween 80 Cremophor EL Y
VS A G ST OCC B AR FKbL, (H 22 R A i

Hemolysis/%

¢ /(mg/ml.)
—M —Tween 80;—®—0CC self-assembled nanoparticles;
— 4 —Cremophor EL
Fig.3 Hemolytic profiles of Tween 80, OCC self-assembled nanoparticles
and Cremophor EL (£ 5, n=23)

Wk 3 5F OCC A 20 %% 91 2R ) & 2 80000 F1680. 00
me kg BF, 2 F1A 4 R 3 HUNETE 3 55 B
%ML, 20 5~ 10 min ERE EH, HRAKRILSF
W, Hi1dE,ABREAMEH/DNREREMN,H
FiE s, AREE R 2B EREE R, D.E
R & AT 8 F AR, s ¥ IF 4k 58 T 1Y i (8] FR T
R2hUE, K THEESZESE 6 X, /MR
FE T A B U 5, A ) A AR DL, B T R R AT B (e
R, FF R E H B OB A, AR (o M E
EOBIR N RE BRI R4 /N R R W ik
BEME R A R S A B T L LR 2,
Bliss #3158 OCC A 2412 40 K kLN B # ik e 59 19
D5, % 95% FIEBR 24 560.2(523.0~600.0)mg ke.

Tab.2 Survival state of mice after iv administration of OCC self-assembled nanoparticles( z=10)

Dose Number of mouse died
Group
(mg ke) Ist 2nd 3rd 4th 5th 6th 7th 8th 9th~ 14th d
Control 0 0 0 0 0 0 0 0 0
A 800.00 3 2 1 2 2 0 0 0 0
B 680.00 1 3 1 2 1 1 0 0 0
C 578.00 1 0 1 1 1 2 0 0 0
D 491.30 0 1 0 0 0 0 0 0 0
E 417.61 0 0 0 0 0 0 0 0 0
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