2
, (1. s 310053; 2. s 110016)

( adriamycin nanocapsules, ADM-NC) s 5 ADM-NC
( polybutylcyanoacrylate, PBCA) s
(emulsion polymerization method)

ADM-NC; NC s ( orthogonal design)

LD, . ADM-NC
110nm 130nm; Zeta 114.6mV; ADM-NC 53.5%;
LD,, (238.1 £40.0) mg/kg, ADM-NC  LD,, (36.6%6.2)mg/kg.
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Preparation and toxicity determ ination of adtiamycin nanocapsules

LI Fan-zhu' , HU Jin’ (1. College o f Phanmaceutical Science, Zhe jang Chinese Medica | Univesity, Hangzhou 310053, China; 2. De-
partment o f Pha nmaceutics, Shenyang University o f Phamacy, Shenyang 110016, China)

ABSTRACT: OBJECTIVE To find the best preparation method of adriamycin nanocapsules, and to investigate the toxicity of adria-
mycin nanocapsules. METHODS Adriamycin nanocapsules( ADM-NC) were prepared by emulsion polymerization method with poly-
butylcyanoacrylate( PBCA) as carrier material The prepamtion procedure was optim ized using orthogonal design according to the pa-
rameters of ADM-NC size and encapsulation efficiency. LDy, in mice of free nanocapsules and ADM-NC were also detem ined. RE-
SULTS Under this optimum condition, the mean diameters of the ADM-NC prior to or posterior to be dry-frozen were 110nm and
130nm, respectively. The encapsulation efficiency and Zeta potential of ADM-NC were 53.5% and 114. 6mV, respectively. LD;, of free
nanocapsules and ADM-NC in mice were 238.1 £40. 0mg/kg and 36. 6-F6. 2mg/kg, respectively. CONCLUSION ADM-NC with
high encapsulation efficiency can be obtained through optim ized emulsion polymerization method. Compared to the LD,, of ADM comm on
fomulation( 8.7 0.3mg/kg), we drew the conclusion that the toxicity of ADM can be decreased significantly through NC preparation.

KEY WORDS: adriamycin; nanocapsule; polybutylcyanoacrylate; emulsion polyme rization method

( adriamycin or doxomwbicin, ADM) s ADM s s
. 1
o) , NN ADM ( ); a-PBCA(
, R ) Sephadex - G15( ) ; Poloxamer108

( nanocapsules, NC)
(10 ~1 000nm),

(21 ADM

( polybutylcyanoacrylate, PBCA) 3]

s ADM-NC. ADM-NC

: (1964 -), s
(0571)86613606
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( Pluronic F68, BASF, USA)

( IKA, RH-KT/C, Gemany) ;

( uv - 2201 ) ( JEM -
1200EX, Japan); Zeta . ( Zetasizer
3000HSA, Malvem, England) ; (LGJ- 1A

).
(20 *2) g(
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2
2.1 ADM-NC

2.1.1 ADM-NC ADM s
Poloxamer-108 50mL s s
0.0l mol/L s
PBCA, 2h ADM-NC s 50 ~60C
25mL, s G3
s 0.450m s
Img/mL ADM-NC s s
2.1.2 ADM-NC ADM-NC
, ADM-NC : pH
Poloxamer108 .PBCA . 4 3
. LY . L
1
Tab 1 Orthogonal design: factors and levels
A B(%) C(mL) D( h)
(pH )  (Poloxamerl08) (PBCA) ( )
1 1.5 0.10 0.15 0.5
2 2.0 0.15 0.20 1.0
3 2.5 0.20 0.25 2.0
2.2 ADM-NC “Zeta
ADM-NC 24h s
. . ADM-NC
, JEM - 1200EX
Zeta . ADM-NC

Zeta
2.3 ADM-NC
2.3.1 ( Sephadex-G15)

Sephadex-G15 s 2.5cm x 30cm

s > 5

ADM . NC.ADM-NC 1.0mL s
0.0lmol/L s UVv-2201
s ADM 233nm
ADM-NC s ,
., ADM ,
2.3.2 ADM
s :2,1,0.5,0.2,0.1mg/mL. Sephadex -
Gl5 s . ADM s 100mL,
-ImL; - ; -90mL /h;
-233nm, 5 ADM
UV - 2201 >
2006 12 23 6

2.3.3 Sephadex - G15 s
ADM . ADM,
100mL, UV - 2201 ADM
, : =(C -C )/C x
100% .
2.4 ADM-NC
2.4.1 NC LD, (20 £2)¢g
70, , 7, 10
NC s >
:125,156,195, 244,305,381,476mg/kg(  PB-
CA 0.986 k=0.8),
48h, s
2.4.2 ADM-NC LD, (20 £2) ¢
40 , s 1,

:50,40,32,25. 6mg/kg( ADM

, k=0.8), 48h,
3
3.1 ADM-NC
2, 3
2 N A,B,C,D C>B
>D >A.
2 L(3)

Tab 2 Arrangement and results of orthogonal experiments

A B C D (%) ('nm)
1 1 1 1 1 36.4  117.0
2 1 2 2 2 42.3  121.5
3 1 3 3 3 64.5  104.7
4 2 1 2 3 56.7 87.5
5 2 2 3 1 62.4  112.4
6 2 3 1 2 45.7 99.31
7 3 1 3 2 47.3  114.2
8 3 2 1 3 50.7  125.7
9 3 3 2 1 61.5  130.4
Kl 47.73  46.80  44.27  53.43
K2 54.93  51.80 53.50 45.10
K3 53.17 57.23  58.07 57.30

7.20 10.43 13.80 12.20

3
Tab 3 Analysis of variance
F
A 84.48 2 1.24 P >0.05
B 163.4 2 5.36 P <0.05
C 296.5 2 8.12 P <0.05
D 233.2 2 4.25 P <0.05
Chin JIMAP, 2006 December, Vol. 23 No. 6 © 475



PARE 5z /N 3 A PR N R ZE AT 7 2 00T, B G D3
TRENZER . SS9 KRERRIRRIT HW S5, e
A, B, CiD At LI L&, B gHAEA 2 Q Poloxan er108
BN 1%, PBCA H&EN 2%, HiEFEIH 24 2 Oh.

32 ADMNCHT MWL ADM NC ALK ZetaHLAL
e

ARSI R £ ) ADM NC HE AR 5 R 4 i Bk, HLK /N
#5], Zetai A 114 6mV. T ATE ADM -NC RSPk iz
535129 1100m A1 130mn.

Statistics Graph (1 measurements)

Intensity (%)

40 0)mg/kgM (36 6 16 2)mg/kg W% 6.4 7. 5 ADM ¥
TEHIFIE LDy (& 7 10 3)mg/kgflH, %A NC IR EIRAL,
Bl PBCA f 83 MEARMIC, oK ADM il NCJ5 w] W 2 B 3 25
'rﬁi )

F 6 T AGIKIER EE

Tab 6 Toxicity test of free nanocapsu les

1 10 100 1000 10000
Diameter (nm)

B 1 ADM -NC 8B 23 A
Fig1 M ean dianeter of ADM -NC by Laser doppler A nan an e-
try( LDA )
33 [EARNE

P dE 2 W 5 o A RO R O R, LUK JBE R ot [ S,
HrrERhE TR A = 0 0173C + Q 012 (r=0 999 9), 1~
20mg/mLyu Py B RAFEMERR . & 4nT 4, T3 ik
#h 102 0% *4 9%% . R Snl A, ADM NC 3%
53 9% .
x4 PR AR
Tab 4 Recovery of ADM

ADMRIE bR EATREG [l x s
(gml) WOBIS (A)  WORE(A) (%) (% )
200 Q 347 Q 340 97 98
10 0 a 176 0 182 103 41
50 Q 086 Q 084 97 67 102 03 %4 98
20 0 037 Q 037 100 00
L0 0 018 0 020 111 11

R 5 WERIOKENLE R
Tab 5 Encapsulation efficiency of ADM in nanocapsu les

o ADM S UFES ADM AR kR x x5
R g
(mg) (mg) (%) (% )
1 Lo O 445 555
2 L0 Q 465 35 533
3 L0 Q 485 516

34 ADMNCH 2R

e Scmk U LR A ST R34 1 NC AT ADM NG /b
R Ik e S B LD S B o3 M fE PR A B Ok (238 1 %
476 Chin MAP, 2006 Decanber Vol 23 Na 6

Dose Lg M orrality LDs,
Group Na
(mglkg) (Dose) (%) (mg/ke)

1 125 2 096 0

2 156 2 193 20

3 195 2 290 30

4 244 2 387 50 238 140 0

5 305 2 484 70

6 381 2 580 90

7 476 2 678 100
F 7 PEEGORIEM R
Tab 7 Toxicity test of ADM -NC

Dose Lg M orrality LDs,y
Group Na
(mg/ke) (Dose) (% ) (mg/ke)
1 50 1 699 100
2 40 1 602 60
36 62 6 2

B 87 1. 505 30

4 25 6 1. 408 0
4 itit

AR A ) £ 07 V5 R A IR R &5 (micell poly-
m erization m ethod) FLAZR 5¥% ( enulsion polym erization m eth-
od) JLIHIZE & ¥4 ( mterfacial polym erization m ethod) . 7E A% 5K
b, AR FLAL IR & R SR & ok il 4% ADM NG
RILFAR A EXT ADM BB B (53 F% ), 1l Ft1H 5%
LA (30 8% ) .

PBCA A B/K AR (K8 AW B AR R AL 4 A
PEEERE AT, LR AT L PBCA 1 A4 92K 3% (¥ 10 8 44 B, ) 46
ADM -NC. Btig5 PBCA FIE (K59, fdh =54 hn, {FoR0 2481k
LB . A lonso VIR IE, JR UL PR R 1T T I e X NC R
PSR, A0 25 5 2 MFF . BiE T2 5E 7 Poloxan-
er- 108 J1] Bt (K1 14 I, B2 4247 ok .

] Ah ) 24 K B v 24 4060 ) e I s K 22 SR BR800
BRI R R T v . T AR O R 5 51k
BT, AR 2, B, AR A T S Rk uE A ok
WM ADM NC A EE . Bl Q Olmol/L i HCLE 4 i 3l
AH, X NC Kl B 254 4 B e oe 4, e fai (o, (R A

e/ R AR s, NCAL ADM -NC /) R # ik
S LD %4 (238 1 240 0)meg/kgH1 (36 6 £6 2)mg/
kg 5 ADM M@ HIFIG LDs (& 7 £ 3)mg/keHl b, W] T
4 PBCA M ZEMEARAK, ELA¥ ADM 4% i NCJ5 m] W & BRAK 3

.

oh [ PUACN 252 2 20064 12 H 585 234645 64
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