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Preparation, Physicochemical Characterization and Pharmacodynamics in Vitro of Solid Dispersion of
Antitubulin SUD-35

PAN Zhenhua', LIU Huanlong?, CHEN Xueyan'®, XIANG Bai'®, FANG Yu'’, ZHANG Yongjian'"" (1. Hebei
Medical University, a.College of Pharmacy, b.Department of Pharmacology, Shijiazhuang 050017, China; 2.Department of
Pharmacy, the Second Affiliated Hospital of Hebei Medical University, Shijiazhuang 050000, China)

ABSTRACT: OBJECTIVE To prepare antitubulin SUD-35 solid dispersion from poorly-soluble SUD-35 so as to improve its
solubility and dissolution rate in vitro. METHODS  Solid dispersions of SUD-35 were prepared by solvent-fusion method with
PEG6000 as carrier. The status of SUD-35 in carrier was determined by differential scanning calorimetry(DSC) and X-ray
diffractometry(XRD). The solubility and the dissolution rate of the solid dispersion in vitro were studied. The cytotoxicities of
SUD-35 in solid dispersion to the L1210 cells were assayed by MTT method. RESULTS  The results showed that the solubility
and dissolution rate of SUD-35 was significantly improved by solid dispersion compared to that of the pure drug and physical
mixture. The results of DSC and XRD showed that the SUD-35 insolid dispersion was amorphous form. Cytotoxicity study
suggested that the inhibitory rates of SUD-35-PEG6000 solid dispersion to L1210 cells were higher than that of pure SUD-35.
CONCLUSION The solubility and dissolution rates of SUD-35 were improved by solid dispersion technique.

KEY WORDS: antitubulin; solid dispersion; dissolution rate; PEG6000; pharmacodynamics

ULAERATWTSUR W, Dl Bl 22 B A R —
RA TN 259, BEAE SRAZ W 00 BRI AT
KT L AR R DGR, B ez

AR AR T B N2y W ik 1, ik 24
PVRETRABE et AR B o o] A 93 BB S o
Vi IR 20 v T O BAE 53— ol [ R A8 A b R BT

R SR R 29 i SR 22— SUD-35 &
T 5 245 W A 257 20T A 1) 4 8 TR T 28 R R
RIS N oy FIE 2 S AR, BN, B
AL UF IFICHT 5. BT SUD-35 K bEZE, Bt

EEWB: WAL R S HVHRITUH (102761130)
TEBE N WRRE, B, WA, YR Tel: (0311)86265629
(0311)86266821 E-mail: zhangyj@hebmu.edu.cn

T EBACR I 255 2011 4F 6 H 55 28 5 6 1]

E-mail: aaapzh@sohu.com

AR AR o 48 e M 1V 24 00 (1 9 ) T A M A
J . LABR T 2 A R AR R P B T AR R
FH ] 44 43 T AR A SUD-35 il e [ 4443 B4, BASZ
i SV R S R, LA T A B

BIEMEE oK, B, WL, B Tel:

Chin JMAP, 2011 June, Vol.28 No.6 -533.



Arali 2t/ A MR 40 L1210 g sirt, A
HE— 25T 70 A i R3S F 3R AL T LAk RO AR B
H iy ] Y A0 0 JC IO i 22 B (1Al SUD-35
P53 BRI 5 (R A DG AR IE
1 MRIS5EE
1.1 Zifh

SUD-35 el ( A, fit5: 091015, 4iifE:
99.0%); SUD-35 i [t i (T b B BE K 2% 25 22 B 259
o2t 2=, LS. 20100105, 405 99.3%); &
Z - FE 6000(PEG6000, Ik 27 35l 51 SR i) 3t )3
Ul); SUD-35-PEG6000 [i] {443 S/ (] b B B K 2
2B R E AL b5 20100312); =
fi K % R 49 (SDSNa) « — W1 WF B (dimethyl
sulfoxide, DMSO). PY%{F 3 M 5 (MTT) 5530 H
8 Sigma /A F]; RPMI21640 4N fuks 5.
MLiE A Gibico A ] = s B HE (agarose) (P4 Pt 4
Biowest A w]); HAFIIE 0 4 Hrti
1.2 s

IR ML (SE E Perlein Elmer /A 7); D-800LS
BRI AL CORHER =L L) ) TU-1901 Y
B HUE A0 T W23 66 B T (IG5 B 38 A A %
HAMRTHEAT]); D/max2400 FEEE X S ATHAYL
(HAX RIGAKU HIMLFEAZ541); DF-101S B4
2B I AR g e 2% (DL ST T AR
MCO-15AC Y CO, B F-#i(H A Sanyo A wl): 4
Mo 1% 728 (3 [E Coring Costar A #)).
1.3 41tk

ANB A L 4R ORE L1210 4080, i dbEE R
PN LB LR ETIE
2 HFEEER
2.1 SUD-35 [ 4423 Btk i i 450
211 - 4 SUD-35-PEG6000 [ii] 44y
B4k 2 SUD-35 5 PEG6000 i LL 73l 10 1,
1:3, 115, 1:7 MEBIFREUREZ) SUD-35 5
BWAKKRL . B PEG6000 T 80~90 ‘C /KM &1 F %
fill. 4 SUD-35 ¥ TiG LK O, T4,
M5 I E i PEG6000 K rlgi . Rl /K
CWHET, T-20 CHRAF TR . [ 8h )5
BB B TERAS, BT 12 h it
80 H %, Ei73 SUD-35-PEG6000 [ 4473 544
2.1.2 SUD-35-PEG6000 #JHRGYINHI% K

-534. Chin JMAP, 2011 June, Vol.28 No.6

5L 25 SUD-35 K # &4 kL PEG6000 43 5l i 4i it
80 Hifi. & LLBIFREL W) 58k, A4S .
2.2 SUD-35 {4 &l i
221 WMEREKMSE K% E SUD-35 id &,
Bl B — 52 TR EE 1K) 80% VAT, F 200~400 nm
PR NI, 253K SUD-35 78 232 nm A5 B
KW, T FH S 4R JE ) PEG6000 5 3806 5 T T
o HERE 232 nm AIE K.
222 IfEIIEMEIE  KEEFRIC SUD-35 XY
20 mg, E 100 mL T, 0 80% R v i
MR LB, fEN & R s &9 0.5,
1.0, 2.0, 3.0, 5.0, 6.0mL, & 100 mL &+,
hn 80% F AR R 2 B2, #54), {E 232 nm ALWE
WeGRE, DAV BEO RO BEREAT 26k [B1 U, [al)A
Fiky: 4=0.080 2C+0.000 3, r=0.999 7, 4iH K W]
SUD-35 WG IR A 1.0~12.0 pgmL ™ 2R
LRI G R, HRIfic# RSD<0.68%, H K%
J% RSD=<0.96%, H [FX% & RSD<0.87%.
223 WA EMIRK:  HU SUD-35 JsuklZy, H
80% M 4 WK A 6 ugmL ™ FERER, T2
mCE, AT 0, 2, 4, 8, 12, 24 hillE
WO . S5 RIS RSD A 0.82%. R WIFEN &%
TR 24 h RS, SRAMRIE LA T AL
2.3 Wik RER

TS 20 mL Z&W/KI =S, s
JL & SUD-35 ikl 2 5 PEG6000 Bt il fry [ 44 43
R D1, 103, 105, 1:7), 25 CHEERE,
AR RIL BTN, 22 0.45 pm SAALuERRE T
V&, VEIRAE 232 nm PASAL I E IR IERE, TR
FEo WAL R ~: SUD-35 Ji Kl 0.32
mgL™, 1:1, 1:3, 1:5, 1:7SUD-35 [i{k%)
Bk 5k 18.50, 66.85, 102.36, 125.69 mgL™'.
AR O, Bl AN N RO, A 1 3
] i . 24 SUD-35 5 PEG6000 EL ik #) 1 © 7 1,
SUD-35 [&] 44 43 H{ A 5 fiff B 1A 1) i 24 5 il 52 1)
392.78 1% (n=3). WM HHERNE . ZRHBDHTk
SR XSRS A AT S S 58 vh BT FH AR 1 A 4 A v
SUD-35 5 PEG6000 LL#l¥ 0 11 7.
2.4 HWHERE

SR 24 8 2010 AR B % XC 5 ik
BAFEME o« 43 HKE 2 FRE SUD-35 JiklZy 10 mg

rh R BACRY 252 2011 4F 6 HEE 28 4555 6



M 2B 29010 SUD-35 [l 4473 A LA S M BEIR
EW), LA A, il 100 r-min”",
W N (BTE1)C &AM FERT Y s, 15
5, 10, 20, 30, 45, 60, 90, 150 min M4 BIEHL
W 10 mL, FFAh7e RS i, PR
0.45 um WALIEME L UE, BSLUEWR, 7F 232 nm ¥
KA s W, AR B 5 RE v 55 25 Wik B K
ERBHE A ER. GRLE 1. g1 EN.
SUD-35-PEG6000 [#] 4 73 B 44 F ) BE IR 5 W) %
RS e T skl 2y, AR R, 25T BERL
o & BURASTE RAFAE T3k, 9B BGEE B
RN, FFEARSZK R ESR . YRR AT,
T PEG6000 [f1257K P, 0340 T 25 7E K+
PR i
100 ¢
90 F
80 F
70 F
60 F
50 k

40 —— 1

HBE /Y

30 k —-— 2
20 k ——1
10 ¢
0

0 5:3 160 1:';0 2[;0
t/min

1 SUD-35-PEG6000 B f& 2 Hfk . 4 32 8 & 4 Ao 4

SUD-35 2% & 2 % th 3 (n=6)

1-[E RS B A 2R A 3-SUD-35

Fig 1 Release profiles of pure SUD-35-PEG6000 SD,

physical mixtures and pure SUD-35(n=6)

1-SUD-35-PEG6000 SD; 2—physical mixtures; 3—SUD-35

2.5  HEAL%

251 ZERHAFENISIHT(DSC) TAEZMF:

JEHE 20~200 °C; N, ¥k 20 mL-min™', THEHE %

10 ‘C'min™'; ZEY: SN, 2 SUD-35 J5

L. PEG6000- [l 44 73 S #r K L 4 BRIE & W) 1)

DSC £k, 45 3 WK 2.DSC 45 1 £ 1, PEG6000

11 50~60 °C 2 )4 AN Ahidg, BP0 ks ; SUD-35

76 118 'CH5—Wi g, SUD-35-PEG6000(1 : 7)[il

Sy AR TS 25 g, fHAE 60 C /i /b

PEG6000 (1), 35 WY [i] 44 73 vl ¢ LG s 2RI

BAFERARN R YIRS AE 50~60 CFI

118 CANAEAE R #

T EBACR I 255 2011 4F 6 H 55 28 5 6 1]

120
I |
100 J\ )
80 L — -
S )
E - 9
=o60L — L
= _/ﬂ o 3
wF
A A
20 +
IOBU 40 60 80 100 120 140 160 180
IREE /°C

2 ERFHT

1-SUD-35; 2-PEG6000; 3-SUD-35-PEG6000(1 :
4-SUD-35 1l PEG6000 [ 4B &

Fig2 DSC curves

1-SUD-35; 2-PEG6000; 3-SUD-35-PEG6000(1
mixture of SUD-35 and PEG6000

252 X W&k RATH XRD)SEK: 4 K
SUD-35. PEG6000. SUD-35 5 PEG6000 ¥ ¥ i
G AR R L) 0.05 g i XRD b b kA7 &
Mg, gLl # Cu; JEPRSS Ni; HJE: 20kV;
HLE: 20 mA; #:52848%8 % 5 : 0.3 mm; FIFTH
5~40°(20); K. 0.05%s'. XRD Kl WK 3. 45
KL, SUD-35 7F 12.5°, 23.5°4 FRE AR AT
&, PEG6000 7F 5°~40°2 i) 2 NEFAE I AT
FIg W) FRVE A W 1) XRD U6 & SUD-35 #1 PEG6000
&0, BRI EA R SUD-35 1K) 45 i 52 34046,
Al fig LG e RS A AR SR A R

7) i A8 23 1A 5

. 7) SD; 4-phsical

3 XRD H
1=l AR5 ks 23R A ) 3-SUD-35; 4-PEG6000
Fig 3 X-ray diffraction patterns

1-SUD-35-PEG6000 SD; 2—phsical mixture of SUD-35 and PEG6000;
3-SUD-35; 4-PEG6000

2.6 FREtEwio

B “2.0.07 TR R [ AR 23 SO I A7 A BT
BRasrh, Sl NRCE, 2T Hl45 5530, 60, 90 d
HEAT A RS0 o 45 SR 5 o 4 00 I BT Ak 41 5

Chin JMAP, 2011 June, Vol.28 No.6 -535.




R B AL, 2 I AN ) BR 48] D ] 4 43 B A4 E TR
SE I ) P L B BE AR, R MRS o

2.7 SUD-35-PEG6000]# 4 4 4 5 SUD-3541i 24
XN BRI L 12 1040 i (0] 20 25 35 2 S 56
271 AR NR A L1210 g S
10%/N - ML ) RPMI-1640 75N & . %
F4% 100 TU-mL ™) e dn g, i ssmh & 1
37°C, 5%CO, B FRF PR IR, fEHI'E BEE
SN M EKAF DL, 2~3 d e IREF IR BOS Bk
I 0 M 3R AT 52565

272 SMuBGEEAHT SR MTT . BOWHAK
WIL1210 400, 4k THEL BAEESL 5 000 SR
T 96 FLE IR, BT 37 °C, 5% CO, M i
7 24 h, BB 6 MFATIL, 24 h GEHHIIAA
A& & 1) SUD-35 4li 25 % SUD-35-PEG6000 [#] 44 7
B, 2 AR BRI\ SE B RS IR0, 4k 44557 48 h,
FEALINA MTT %5 gL )20 pL, 37 CHFE 4 h
Ja /N RS IR, REFLIIA 200 uL DMSO, 7%
% 10 min V5], HIEFRACIE 550 nm Ak &AL
FEAR . F AT HYTEID 2 (%)=Ch TR 43
W S P55 AEL— 0 245 40 0~ 340 W ' AL )/ % I 20~ 340 W
FEREAE X 100%.  [F] I B PEG6000 HEAT [ ik # 4,
520 L1210 4 U sE A o remi . g5 R LK 4.
g LR SUD-35 4li24 & SUD-35-PEG6000 [ {4
S AR B B S M Af /N BRI L1210 40 )
WhE, e, BEAE WA, FEE A
B, IF U IR EE N R, 1 SUD-35
4l 2 1) 1Cso 1 4 (115.35+3.58)ug- L™, SUD-35-

100 1

SUD-35402
go| [ Sup-3542} . =
gol B SUD-35-PEGB00ONA] {443 i i —
L 0t —
o 60f == —
Z 50} — —
£ 10 — —
30} —] —]
20} = —
of . rH |E =
0 =T —] —
20 40 80 160 320

HelE /gL

B 4 FF®KE SUD-35 4625 & SUD-35-PEG6000 44
B AT L1210 40 s 8 78 40 ) 2

Fig4 Growth inhibition ratio of L1210 cells treated by
different concentrations of pure SUD-35 and SUD-35-
PEG6000 SD

-536- Chin JMAP, 2011 June, Vol.28 No.6

PEG6000 [&] 14 4 B & 1) 1Cso fH b (78.23 £
2.32)ug L5 A3 He % SUD-35 [ 47 A 14
O 2 B S v T RO BE Al 25560 L1210 40 i iy i 1
o NI fg L [ R 23 MR N 2 40 T R B Al 2
Al RE G IR A b A5 AT A %, PEG6000
XF L1210 4il e 3856 T 52 i

3 itig
LA, HMEV TR 25 W B SR 97 42 2 27 il o
fF— AP AR BL PEG6000 h#fk, DL

- RbEH 4% T SUD-35 [AA ik, 76 [ 44
Bt g R, B 2B K, SUD-35 Ml
f& PEG6000 =4 T — & Bk EH, SUl
SUD-35 M ah 2 2K, LAJGE TRAR AR ik,
MR I T S AR K T R AR, AR A E— e
FEL P e ] A 2 F55 4 v sk ot LB 1) 38 K T 44K
A0 P 25 302 9256 b os, SUD-35 42 23 B A4 5 /s
BT L1210 2 o 334 5 40 ) 26 bh L 4l 2 5 i,
HIRFIE T4 G AT i — P . A4S
RANA G SUD-35 584 () adk— DA 90 A I IR 52 56
B3 T 45 AF

REFERENCES

[1] LI J N, JIANG J D. Biological characteristics of microtubule
and related drug research [J]. Acta Pharm Sin(Z4%%%%4R),
2003, 38(4): 311-315.

[2] LIJN,SONGD Q, LIN Y H, et al. Inhibition of microtubule
polymerization by 3-bromopropionylamino benzoylurea
(JIMBO1), a new cancericidal tubulin ligand [J]. Biochem
Pharmacol, 2003, 65(10): 1691-1699.

[3] LU B. New Techniques and New Dosage Forms of Drugs(Zj
YrE R 5oBi77Y) [M]. Beijing: People’s Medical Publishing
House, 2005: 40.

[4] XU S Y, BIAN R L, CHEN X. Methodology of
Harmacological Experiment(%yE5Z5 J77%%%) [M]. Beijing:
People’s Medical Publishing House, 2006: 1647-1659.

[5] LEUNER C, DRESSMAN J. Improving drug solubility for
oral delivery using solid dispersions [J]. Eur J Pharm
Biopharm, 2000, 50(1): 47-60.

[6] VERHEYEN S, BLATON N, KINGET R, et al. Mechanism of
increased dissolution of diazepam and temazepam from
polyethylene glycol 6000 solid dispersions [J]. Int J Pharm,
2002, 249(1): 45-58.

[77  YEH M K, CHANG L C, CHIOU A H. Improving tenoxicam
solubility and bioavailability by cosolvent system [J]. AAPS
PharmSciTech, 2009, 10(1): 166-171.

[8] LAMPRECHT A, SAUMET J L, ROUX J, et al. Lipid
nanocarriers as drug delivery system for ibuprofen in pain
treatment [J]. Int J Pharm, 2004, 278(2): 407-414.

ek H 1 2010-08-17

rh R BACRY 252 2011 4F 6 HEE 28 4555 6



