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Preparation and its antitumor effect of doxorubicin/celecoxib drug nanocrystals
based on polysaccharide sulfate

ZHANG Tao?, LI Yu-nan?, QIAN Zhan-yin?, LI Chun-yu®

1. Department of Pharmacy, Tianjin First Central Hospital, Tianjin 300192, China
2. School of Pharmacy, Tianjin Medical University, Tianjin 300070, China

3. International Medical School, Tianjin Medical University, Tianjin 300070, China

Abstract: Objective To prepare doxorubicin/celecoxib drug nanocrystals (polysaccharide sulfate/PVP/doxorubicin/celecoxib,
PPDC) based on polysaccharide sulfate (PSS), and study its antitumor effect in vitro. Methods PPDC suspension was prepared by
nano precipitation method. The morphology, particle size, potential, drug crystal form, drug loading, and drug release performance of
PPDC were characterized, respectively. The inhibition of PPDC against 4T1 cells was evaluated by cell uptake, cytotoxicity, cell
invasion, and cell adhesion. Results PPDC suspension was regular spherical, with good dispersion, narrow distribution, and high
drug loading. Celecoxib and doxorubicin existed in PPDC in an amorphous and stable state. Drug loaded by PPDC can be effectively
released after 72 h in vitro release. In vitro cell experiments showed that PPDC could be taken up by 4T1 cells, and its cytotoxicity was
concentration dependent, significantly inhibiting cell invasion and cell adhesion. Conclusion PPDC can effectively solve the
problems such as insolubility of celecoxib and high toxicity of stabilizer, and achieve the synergistic effect with doxorubicin in
inhibiting growth and metastasis of tumor cells.
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Fig. 2 Particle size distribution of PPDC
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Fig. 3 DSC curves of each sample
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Fig.4 Drug release curves of PPDC in vitro
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Fig. 5 Cell uptake of doxorubicin and PPDC by laser
scanning confocal microscopy
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*2 TEFREZERERXS 4T1 MpEmpEEY ( x3s, n=6)
Table2 Cytotoxicity of celecoxib at different concentrations on
4T1cells( X*s,n=6)

FER A AT TR/ (pgmL ™) AMIATIE 5%
1 98.50+10.25

5 95.33+9.58

10 92.12+7.11

20 90.70+8.02

25 83.80+9.73

*3 FRERIREMZEM PPDC 3t 4T1 A HAE S
( X+s, n=6)
Table 3 Cytotoxicity of doxorubicin and PPDC at different
concentrations on 4T1 cells ( X +s,n =6 )

R 27 2% JoT E VK JHMIAETE 2%
FE/(ug-mL1) (G ] PPDC 41
0.1 91.40+6.23 78.45+5.65
0.5 77524558 63.97 +7.54
1.0 70.50+9.23 45.71+9.97"
2.0 50.33+-8.06 35.26+-9.75"
25 40.89+6.19 22.11+7.30

SRR R AL P<005

P < 0.05 vs doxorubicin group at the same concentration
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Table 4 Invasion numbers of 4T1 cells after various treatments
for24h( x=+s,n=3)

2 E& L kA
it 109.67+20.50
(TN 76.00+16.00
FEREAT 54.33+11.84
R 25 212 R E A 40.00+15.39
PPDC 10.334+4.93"

SRR EMYNE AL “P<0.01

**P < 0.01 vs doxorubicin/celecoxib mixed group
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5 AT1 HESAEZHYHLLIE 24 h HEMEFMHE S Lk

( Xx+s, n=5)

Table 5 Adhesion numbers of 4T1 cells after various
treatments for 24 h( X +s,n=5)
. Bh PR
#H 51 - - -
5 min 15 min 30 min
X R 24.80+259 32.20+6.72 53.80+4.21
(TS 21.20+2.68 28.80+2.95 37.80+6.53
KT 14.80+2.17 26.20+3.56 35.00+5.10

B R/ZEREAT  11.00£2.00 2540+1.14 32.20+3.96
PPDC 2.80+1.48" 12.80+0.84" 20.20+1.30"

5 MR AL BRI [ F B 25 3/ 28k A B A L UL "P<<0.05
P < 0.05 vs doxorubicin/celecoxib mixed group at the same treatment time
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