O E R ¥ ¥ M
Acad ] Sec Mil Med Univ

VO

e 644 - 2007 Jun;28(6)

=S ZHAEAMBKMELE SR M EE R

MRaeir' AP R, REIR, B E A
(B ZEERFERAEGFR, L 20000352, 5 4 BB K222 Bl 25 7|22 800 %=, 11k 200433)

[(HE] A6 #8280 _MAsO)AEAMBFE T LB EEATMEEE, Fd BT LRE AL E(AsOp)
BE AN, A B Rk R R R A 5 ) BB S I IR R i R B R, F L MTT U & B A
Pk U-2 OS, A 40 0tk (SPC-A-D) ¥ B M 4l f . 88 R A O, B2k Ar 2 & 7 56, 4~256. 7 pm. T ¥ (1564 3. 56)
pm, ERAEE O (55.22411.19) %, As Os W2k F BB Br ] o 23,34 h, As, O, IR E B R K I H A U-2 OS & SPC-A-1 % 3
AEENE, AR 20N AENER SRS AsO B F MR A AR EN ZRBERIAER Y.,

[KBIR] ZAN @ ZaffBAER
[(FES%ES] R979.1 [XmitRiZag] A [XEHS] 0258-879X(2007)06-0644-03

Physicochemical property and in vitro antitumor activity of arsenic trioxide albumin microspheres

CHEN Hua-jiang'* , ZHONG Yan-qiang®, JIA Lian-shun', XIAO Jian-ru' (1. Department of Orthopeadics, Changzheng
Hospital, Second Military Medical University, Shanghai 200003, China;2. Department of Pharmaceutics, School of Pharmacy,
Second Military Medical University,Shanghai 200433 )

[ABSTRACT] Objective: To prepare arsenic trioxide ( As,O;) albumin microspheres and to analyze their physicochemical
properties and in wvitro antitumor activities. Methods: As,; albumin microspheres were prepared by emulsification-heat
solidification. Physicochemical and the slow-release properties of the microspheres were identified by the electron microscope,
thermal stabilization analysis and dynamic dialysis system in vitro. MTT method was used to evaluate the inhibitory effect of the
released fluid on human osteosarcoma cell line U-2 OS cells and human lung adenocarcinoma cell line SPC-A-1 cells. Results:
The mean diameter of the microspheres was (156 & 3. 56) pm ( ranging 56. 4-256. 7 um), with the As; O; content being
(55.22411.19) % and ¢"?of release time being 23. 34 h. The slowly released fluid showed a significant inhibitory effect on U-2
OS and SPC-A-1 cells. Conclusion: As, O; albumin microspheres prepared in the present study have satisfactory
physicochemical, slow-releasing, and tumor-inhibition properties.

[KEY WORDS ]

arsenic trioxide;albumin microsphere; physicochemical property

[Acad J Sec Mil Med Univ,2007,28(6) :644-646 |

=R A (As, O TR YT IR R 1S AR
i, AR H T As, Os 75 SRR 20KE 3 ML 16 77
Y T AL X — R A PORTE . H RIS R 1.1

1 MRFTTE
% E RAEAM SR As, Oy FUE A R

As; Os BAT W N T2 WY B0 1, AU 1 100 40 i
LA A B 0 A TR B S AR 22 i S AR e A
A ARG B AR A e B A Bl 3 T R B
S CHBOR A RS BATRBT R 2 T
As, Oy 1942 B 25, %0 T LR 8 FH 24 16 9k 58 A X 4
A WEFEUESE Bl R JR R AL T HL AT 7 JR R 3R AR A
TA B T2 5 00 25 Wk B R /b 4 B 1 2 38 B %
S T 7 A 22 AR GE T L ELREATE T JR e 4
AR A

AL A As, O F1EE UK, IF %5 5 H 3
A BE K AR 1 1T O Je 399080 0 T B B 2 2R R
F19 Jeg A7 A1 iU 96

(il £ S BEOSCHRY) L Sk BT aly . B A 40
Pk U-2 OS K A il i 40 il #k SPC-A-1 330 F v = B}
2 e b T 40 B AR P BIF 5T T A0 ML

SRS A . AFS-230 R F 266 B i (b s i
HALZ A BRA R L 22 MR W5 6 BE 1 (H A H 37
2D . S-2460 H#EH BB (Hitachi 2 ),
HPIAs-1000 (= ¥ W B2 % €8 9 B2 1 SC 50 B & 4t
ZRD6-B B2 4 75 B AN (1 i 0 25 R AR )

[E€mB] EZEAREEIS (30400452). Supported by National
Natural Science Foundation of China(30400452).
[fEE®N] BRI, A PR, ER B,

* Corresponding author. E-mail: spine. chen@163. com



56 3. BRARIT, AF. = AAR T RO A 2 A A I B AR ¢ 645 -

4N M FFE ( Hereaus) , 1Ry 3 AIG 18 % .0 Al (Beckman) ,
fif 3% B, 8 A6 1Y (Biolisa)

.2 As:O; 8@ &FamkHg& = RIom
As:0;100 mg5 250 mg AMEAEHBET 1 ml 1)
0.15 mol « L' NaCl %t , iz FHFL AL B4 T 1k 75 ,
FHITHRBREO As O A E HBER, B A2,
i AR AR AT

1.3 As: Oy A FNE S AR Mk 2
As Os RS i, KEBFR & As, O 3k 4% 300 mg.,
3 ., AT As: O EK 100 mg i AKE
PLo.3% 8 EHBEAW 50 ml, [HiR 37°C, % 3 h,
FRIR W TS 5 IR R B 2 200 ml, PUE 7996506
JEEE TR R As, O, e

As, Oy éi\%
100 mg

L4 ek BEPLIER As, Os T3k, 73 1 3 4.,
DI 7 BB o0 A . B AR R R s 3
ASPLEF, L HPTIAs-1000 5 1 Wi B2 % €65 2 & S04y
Mr R G AT B 100 A EROR 4%, BCH S 2 04 F
ERAETEH

1.5 MM TREHECERAEM R HfRke
As; O; 1 FI R 10 mg DL b 34 3k 0 i ok ik 17
As, Oy Bt 52 I T BRAL, 7k As. O, HE
fHER 30 mg. 43 AL 3 A B AL PN I, B 2
500 Ix NAEER A BESF 5 d AT 10 d K 37°C kG AR
3 HIEE As, Oy ik, BA1E 3 A PATSES
1.6 BRI E B R R
8 g NaCl, 0. 2 g KCI, 1. 44 g Na, HPO,.0. 24 g
KH. PO, .i# T 800 ml /K, & pH H# M | £ B2 #i
BIFLL pH I ZE 7.4 &b A E 1 000 ml,

Z B S BEE LS BRI As, O, 38K 10 mg
FBENTAS AR PMABRUA R 5 ml, L& ik 1, LR
A F 495 ml B E R (37 £ 1) °C L, TEE IR
50 r/min, 435 F 2.4.6.8.13,18,23.28 h Huks, Bt
FEJT RO Rb 70 45 S RS AR . B R IORE 1 ATk
FEN A2 L HORE J B #b 78 45 it i BRI . B R BRURE
R 20 ml, LSS As, Oy By R IEAT B30 1 S5
VIVEXTEE . 42 LT 2 05

BRART A= R

L7 miBEAAHHFET B RIEMEHKE U-2
OS. il i 40 il ¥k SPC-A-1 #5250 F & F 10% /M-
ML B DMEM & H .5 % CO, . 37°C i fiRE %
MR TR, AL NS 24 h FH I 40 B 3 5 b i 43t
BN T B0 B /N A 00 R A B B 1< 10°/
ml 40 LR B L R 96 FLIE IR AR, LI AP 1 ml, B2

As, Oy Bk EH = X100%

X100 %

Fi 24 b Jg  H#EATJC I R 2040 24 h b3, B AR
[i) 28 FR R 1] BRURE B9 As: O I AT Co TH B . I ASE
WAL R 3 ANEE AL, X R i ACH A AR
MRS W, 25WIE] 24 h, THRALIMAWKE N 5
mg/ml i MTT(BEME #5) ¥ ¥ 0. 1 ml, £ BIOLISA
il 5% B 5 A i S b I 2 ALY Dsro fH . BT 259
Xof fi 92 A4 L 7 49 R A R 5

2 1—7]1]%”5’%”3@23 Dsmﬁ
I = e A Do

1.8 “itsam@ R SPSS 10. 0 #4347 54
ST,

2 # R

X100 %

2.1 HERpEEA A ZREHER T ILRER R E DL
ML, ZERBOHIR As O MERR RS TE 56. 4~
256. 7 pm, (156 413.56) pm(El 1,

1 EBET As,0: BB MK

Fig 1 As,O; albumin microsphere

under electron microscope (X4 000)

A; Aggregate phase; B:Single microsphere

2.2 As, O k4202 A B EEN S
BRI i kI, BBk & & b (55, 22 £ 11, 19) %,
As; O3 EREF A ZHHIG 2 2 500 1x ANZEEIEES 5 d,
10 d Fl 37°C#ESCORAE 3 A HAIA 98. 7% .94, 8% il
95. 5% M 254 K 43 fft B As, O, FER F 0Bk X 3%
KR RRED,

2.3 As, O, BRI BER B R ETH SHIEBEBH
SRR, As, Oy THORKBEBCHE W] 242 T As, O3 8
FIE R 2), 1 As, OB FIAE 4 h B 5E .
FUH R Y=13.05 ' —13.07(r=0.98) , Hh Y
K As, O, ER RIRGE B H 43 18 (V) ¢ R EF ] (h)
BIFITRR B As, O R 50 % 2% B[]
23.34 h,

2.4 miadpdl e Al HE 3 ATHLEEE As. O,
TR 2 o 1of () ) B G, 40 R A ) R 3, 45 G
2 4 Asy O, 0K i 92 ¢ Bof ) A28 < T 9 32 58 8 1 T, Hh
BE AT As, O, Bifi e B b T+ 58 1A 98 41 i #k U-2 OS,



+ 646 -

B EBERER 2007 4E 6 AL 28

N B ke SPC-A-1 B I i %6 45

100 ¢ T
o) b I|' 4 Ash microsphire
| = A powler
80 F [
S 70 b "III
g [
2 et
2 i ik
o 50 .
z et
= 4fr
£
S 30
20 F
10 r
gl
20 45 70 95 120145 170 195220 245270 295
Time(t/h)
2 As;O; Bk RMAKRRRERB S
Fig 2 Accumulative release of
As; O; microsphere and powder
65
= 1208 -
—— SPC-A-) /‘_P'_H_F
55T
T 45
E
'C.
= 35
&
=
= 25
15 |
k-

0 P S T T S S S TR T S S S
20 45 70 95 120145 170 195220 245270 295

Time(t/h)

B 3 As, O, 3R E B ik 3y
U-2 OS.SPC-A-1 £ B #k 18 58 B9 54 I
Fig 3 Influence of slow-released fluid of
As; O; microsphere on U2-OS and SPC-A-1 cells lines

PR — T P 305 o 1 PR A A 3 i
BEE 245 1 ) B ) 3RO B2 BROE SOk R AR — R
1~500 pm  AF A R 480K — fi i B A R4 A A 3
AR AR B B M B2 B ) R G 1 2 R
M. BRI — B . (1) R IK w7 AR R
MR- ME T PR, H AT R 2, A
B WU TER SR (2) B R o T B R A
Ve AVYNIINSE S E ORI 2o E SRR S
ML A AR . BIESE R BT, R T 8 Ok A
Ferd R O AR M BT M L R I R A8 T LA 8
AR ORI AR FE AR 56.4~256. 7 pm,
(1564 3. 56) pm, & &4 (55, 22+ 11.19) %,
SR B AT B RS E M L AR SR A R Y B Y

JEE WS HKRE A LA 522 B K e O3 B
I 100~200 pm 2Z (8], H H 122 B 5 8 Kk
RN LR AR TR I E g R A . AR L
A BT IR As, O R 7E M MR P
ZREVERE B R T D M A LA N A A T A
W AREE, 2005 B As O, TR 102k K 2%
BRI A 23,34 h, 5 As, O MoK HAEHE LKA B
EES UEMAR S R IR VE R As. O 8 M ER
HAT RAF I Z R

AR R WF I R As, O AT M N T 32 B HTI8
T ASASONT F I 200 L R G v A R D B X
T AR 22 1) S AR P ggg b A5 AR G i 4 T HL b A 45 i g
SN =R NI RN BRIy R S
SR P2 40 B %) 4 FH 55 550 8 A 6, R4 g B AR R
F18 e 551 5 D T 4t v T i R A0 B R, AR S
T BEAE AT TP As O, fliEk JRBURE & 40 H 3
X AN RR U-2 OS, Afilije 40 i ¥k SPC-A-1
TR I TR PEBE 58 L h As, Os R H IR 5 91 05
BEE T LA,

[Z % X #K]

[1] Litzow M R, Lee S, Bennett ] M, et al. A phase || trial of ar-
senic trioxide for relapsed and refractory acute lymphoblastic
leukemial J]. Haematologica, 2006,91:1105-1108.

(2] % T.E/AKRJE L% =S40 ZmBA by iy IR
AR U SC R R B B Al i L. R AR SR RL Rk, 2006, 44
805-808.

[3] Wu K L,Beksac M, van Droogenbroeck J,et al. Phase [[ mul-
ticenter study of arsenic trioxide, ascorbic acid and dexametha-
sone in patients with relapsed or refractory multiple myeloma
[J]. Haematologica,2006,91:1722-1723.

(4] BPEEsk 965 %, fF 30 bkoke 2 B A SOk i iFse (0. 245
#2EH,1995,30:543-548.

[5] Kallinteri P, Fatouros D, Klepetsanis P, et al. Arsenic triox-
ide liposomes: encapsulation efficiency and in wvitro stability
[J]. J Liposome Res, 2004,14:27-38.

[6] Hitzman C J, Elmquist W F, Wattenberg L. W, et al. Develop-
ment of a respirable, sustained release microcarrier for 5-fluoroura-
cil [: In vitro assessment of liposomes, microspheres, and lipid
coated nanoparticles[ J]. J Pharm Sci, 2006,95:1114-1126.

[7] HER.HK 2,8 K5 REWBHIRME & XA 5/
BB P R L LT ], RS 4040 Ak Tk L 2002, 3:22-27.

[8] Scholz C, Richter A, Lehmann M, et al. Arsenic trioxide induces
regulated, death receptor-independent cell death through a Bel-2-
controlled pathway[ J]. Oncogene, 2005,24:7031-7042.

[9] Korper S, Nolte F, Thiel E, et al. The role of mitochondrial
targeting in arsenic trioxide-induced apoptosis in myeloid cell
lines[J]. Br J Haematol, 2004,124:186-189.

[10] Cheung W M, Chu P W, Kwong Y L. Effects of arsenic trioxide
on the cellular proliferation, apoptosis and differentiation of human
neuroblastoma cells[ J]. Cancer Lett, 2007,246:122-128.

[KFEH] 2007-01-13 [(EEBH] 2007-05-22

[AxHE] J+ X%



