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Preparation of Daphnoretin Nanosuspensions and its anti-tumor activity in vitro
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Abstract: Objective To prepare Daphnoretin Nanosuspensions (Dan-NSps) and study its anti-tumor activities in vitro.
Methods Dan-NSps were prepared by anti-solvent precipitation method with particle size, Zeta potential, and PDI as indexes, and
stabilizer, drug loading ratio, ultrasonic temperature, homogeneous temperature, and homogeneous times were studied to optimize the
optimum prescriptions and technological conditions. TEM of Dan-NSps was observed, and X-ray diffraction and differential
scanning calorimetry were carried out. Stabilities in plasma and PBS were studied, and the drug loadings and releases in vitro were
also compared. MTT assay was used to evaluate the in vitro cytotoxicities against BT474, SKBR-3, A549, HelLa, and HepG2 cells.
Results The best preparation method was as following: TPGS was as stabilizer with drug loading ratio 1: 1, and was dissolved in
DMSO together. Under the condition of ultrasonic (25 W, 250 W), it was slowly dripped into deionized water, and the organic solvent
was removed by dialysis. The high pressure homogenization (25 C, 150 MPa) was 20 times. The average particle size of Dan-NSps
was (163.1 £ 5.4) nm, the Zeta potential was (—11.4 = 0.7) mV, and PDI was 0.15 + 0.04. Naonosuspensions were nearly spherical,
and more uniform in size. Dan-NSps remained stable in plasma with no hemolysis, meeting the demand of intravenous administration.
The drug loading content was determined to be as high as (39.16 £1.09) %. MTT assay showed that Dan-NSps had higher
cytotoxicities against 5 kinds of cell lines with a dose dependent relationship, especially for SKBR-3, A549, HeLa, and HepG2 cells,
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which ICsy were at 2.1 to 3.4 g/mL. Conclusion Dan-NSps had advantages of small particle size, high drug load, and significant

tumor cell toxicity, which has a good application prospect in the field of anti-tumor research.
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Table 1 Effects of stabilizers on size, PDI, and Zeta potential

of Daphnoretin Nanosuspensions

ySYaekil Fif%/mm Zeta/mV PDI
mPEG2000-
226.1+1.1 —182+1.0  0.18+0.03
PCL2000
TPGS 163.1+54  —11.4+07  0.15+0.04
P-188 632.1+8.1 —9.840.9 0.3740.05
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Table 2 Effect of drug loading ratio on size of Daphnoretin Nanosuspensions

gLl HiAE/mm Zeta/mV PDI PBSH AR ) [H]/h
1:1 163.1+5.4 —11.4+0.7 0.1540.04 >24
2:1 186.54+0.8 —27.1+1.1 0.16+0.02 2
4:1 201.3+1.4 —28.74+1.9 0.13+0.07 2
6:1 184.64+9.3 —29.6+2.1 0.15+0.01 2
8:1 203.7+2.1 —26.7+3.1 0.14+0.03 2
10:1 178.04+2.3 —273+2.8 0.11+0.06 2
Tk 199.3£2.2 —26.1£2.9 0.1840.01 0
3 BERENERERAKREFRZNLM 2.1.6 R AEAETF AL L EAAT  ABIIUH H A

Table 3 Effect of ultrasonic temperature on particle size of

Daphnoretin Nanosuspensions

AR/ C kif/mm Zeta/mV PDI
20 4612+11.4 —113%15 0.39+0.02
25 2519492  —182+24 0.22+0.01
30 402.1£9.8  —13.8+0.8 0.40+0.06
40 283.5+27.1 —17.5+19 0.36£0.01

x4 HRBENERERNKEETRZHFN
Table 4 Effect of homogeneous temperature on particle

size of Daphnoretin Nanosuspensions

Ui E/°C Fi4%/mm Zeta/mV PDI
20 362.7+11.4  —104%+1.8  0.30%0.07
25 163.1+£5.4 —11.4+0.7  0.15+0.04
30 261.3+153 —125+1.1  0.36%0.06
40 370.4+£5.6 -103+£1.0 0.43+0.05
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Table 5 Effect of homogeneous times on particle size of

Daphnoretin Nanosuspensions

BB IR Fi 4% /mm Zeta/mV PDI
5 2113449  —181+1.1  0.16+0.04
10 181.5+1.7  —122409  0.16+0.05
15 1725450  —17.6+17  0.16+0.04
20 163.1454  —11.4+0.7  0.15+0.04
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Fig. 1 Particle size distribution of Daphnoretin

Nanosuspensions
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Fig. 2 Transmission electron microscope photo of Daphnoretin

Nanosuspensions
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Fig. 3 XRD patterns of Daphnoretin Nanosuspensions,
daphnoretin bulk powder, TPGS, and the physical
mixture of aphnoretin bulk powder and TPGS
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Fig. 4 Differential scanning calorimetry thermograms of
Daphnoretin Nanosuspensions, daphnoretin bulk

powder, TPGS, and the physical mixture of daphnoretin
bulk powder and TPGS (1 : 1)
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Fig. 5 Curves of particle size over time
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Fig. 6 In vitro release curve of Daphnoretin Nanosuspensions
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Table 6 Effect of daphnoretin on survival rates of tumor cells ( X+s,n= 6)

JREIRSE BT47441 i A735%/% SKBR-341 U135 % /%

ASAOYNNBAEE R %

HeLadil A7 %/%  HepG241 AT 4/%

(ng/mL) HRKIRESFT DMSOWTR AKIRES T DMSOWIR AKIEES ] DMSOWIR AKIEES DMSOIR APKIRES DMSOER

0.1  96.11%0.68 99.84£2.99 90.70£3.51 98.86+3.83 92.60+3.49 97.73+2.50 73.25+4.23 92.77+7.08 85.91+7.00 95.47+3.40
0.5  89.50%5.04 98.87£2.55 71.99+4.85 94.87+1.95 81.53+4.51 89.27+1.26 68.63+3.33 8643+2.21 69.88+2.19 87.1410.36
1 74.801+4.47 98.20+2.17 53.9210.81 90.88+2.40 38.831£3.25 86.981+4.22 44.93+4.02 83.91+841 46.76+1.80 84.13+6.77
5 66.901+2.69 96.831+3.89 42.10+1.81 84.88+4.14 31.081£2.40 76.7313.84 35.77£4.00 72.36+2.82 39.37+2.61 73.24+2.84
10 61.00+1.91 93.15+2.99 26.47+3.95 81.09+3.02 29.62+1.78 74.93£3.39 29.36+2.95 72.22+2.16 27.51+1.27 71.77+2.39
20 53.90+4.14 91.82+391 2539+0.51 78.83+4.91 26.3910.24 7329+2.72 1549+0.56 71.37+5.95 1427+1.51 70.66+4.82
50 49.70£3.77 89.19£2.78 10.89£0.23 75.91£3.35 17.99+2.28 71.97+3.97 4.54+0.03 68.08+2.35 9.39+0.96 69.811+4.29

£7 ABHEEXTEMEMEMAN ICHE ( x+s,n=6)
Table 7 1ICsy against different tumor cells of daphnoretin
(X£s,n=6)

ICso/(ugmL ™)

44 ik —— \ —— —
PhSi & RAKIRES] P A RDMSOW K

BT474 31.6446.02" >50

SKBR-3 3.36+0.56" >50

A549 2.98+0.50" >50

HeLa 2.15+0.35" >50

HepG2 26220417 >50

5555 % % DMSO #liAL L " P<0.01

P <0.01 vs daphnoretin DMSO solution group
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