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ABSTRACT Objective: To prepare an oxygen self-supplying particles of ethyl cellulose (EC) for photosensitizer of
hematoporphyrin monomethyl ether (HMME), optimize the preparation processes and evaluate the properties of in vitro oxygen release.
Methods: The oxygen self-supplying particles were prepared by the in-liquid drying method. The prescription and processing of ethyl
cellulose concentration, organic-water phase ratio, water phase temperature and calcium peroxide dosage were optimized through the
single-factor experimental design, taking the particle size and drug encapsulation efficiency as the quality indices. The drug release of
oxygen from microspheres was monitored by dynamic dialysis method and the singlet oxygen fluorescence probe (SOSG) was used to
evaluate its ability to promote singlet oxygen production. Results: The optimal preparation processing for the oxygen self-supplying
particles was 1% of ethyl cellulose concentration, 1:3 of organic phase to aqueous phase, 30 C of water phase temperature and 40 mg of
Ca0, dose. The obtained particles exhibited average diameter of (1198% 147) nm, HMME encapsulation efficiency of (91.83% 3.48)%
and CaO, encapsulation efficiency of (89.14% 1.67)%. The oxygen self-supplying particles exhibited (99.87+ 4.32) mM of oxygen
cumulative release in the initial 3 h and significantly higher oxygen supplying than that of control group. Conclusion: The optimized
prescription and preparation process of the oxygen self-supplying particles is reasonable and feasible, and the drug encapsulation
efficiency is high. Meanwhile, it can increase the generation of singlet oxygen.
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Fig. 1 HMME content determination standard curve
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Table 1 Effect of EC concentration on microsphere performance(n=3, x+s)

Groups EC concentration /% Particle size /nm EEc.0,/% EE /%
1 0.5 1026+ 128 84.60x 3.02 81.35% 2.56
2 1 1582+ 332 86.58+ 2.88 88.96x 1.59*
3 2 2307+ 216 83.42+ 2.17 8431+ 2.13
4 3 - — —
5 4 — — —

Note: Group 2 is compared with groups 1 and 3, *P<0.05.
R 2 B/ KEEFR LI RBE BRI RN (n=3, x5)
Table 2 Effect of organic/aqueous phase volume ratio on microsphere performance (n=3, x=+s)
Groups Volume ratio of Particle size /nm EEc0 /% EE /%
organic/aqueous phase i

1 1:2 1081+ 142 80.98+ 1.52 82.35% 1.56
2 1:3 1320+ 274 88.46x 0.92* 90.96+ 1.59*
3 1:4 2958+ 181 81.92+ 1.67 84.31+ 2.93
4 1:5 3137+ 189 84.56x 1.99 86.26x 3.35
5 1:10 3733+ 230 78.13% 1.87 80.39+ 1.61

Note: Group 2 compared with the remaining groups, * P<0.05.
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R 2 & =4k A B ek, e 45 R LR 5. M3k 5 45
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Table 3 Effect of water phase temperature on microsphere performance(n=3, x+s)

Groups Aqueous phase temperature /'C Particle size /nm EEc.0,/% EE /%
1 0 925+ 176 79.97+ 1.95 82.63% 2.97
2 20 1022+ 131 80.53 2.75 84.32+ 1.46
3 30 1367+ 305 87.81+ 1.88* 90.63+ 1.35*
4 40 1160+ 104 84.77+ 1.48 86.09+ 1.92
5 50 522+ 67 81.86% 2.63 83.76% 1.61

Note: Group 3 compared with the remaining groups, *P<0.05.

4 CaO, R EXHEKIERERI R I (n=3, xxs5)

Table 4 Effect of CaO, dosage on microsphere performance(n=3, x=s)

Groups Ca0, dosage /mg Particle size /nm EECaoz/% EE /%
1 10 876+ 242 76.17+ 3.94 80.22+ 1.26
2 20 1025+ 125 80.63% 2.02 83.35% 2.04
3 30 1212+ 368 84.54+ 1.05 88.12+ 1.26
4 40 1326+ 273 88.15+ 1.29* 91.63+ 0.87*
5 50 1693+ 95 89.64+ 2.53 92.09+ 2.18

Note: Group 4 is compared with groups 1, 2 and 3, *P<0.05.

TeE ¥ — , R Z R AR T7 A T 2 B R4 nm, PDI 3#(0.243% 0.041), K424y —(1&] 2A), BT HL LR 10
2.3 BHt\EBERERIEFIRRA K 2B F7R - Ok A B ERTE KRR 2 1 o, SRLAR I E 25

LT JRSCRIBESURN, AL AER AR (1198 147)  SRAHISE, K&t CaO, JoR A H Tk

R 5 BIESRI R (n=3, x+s)

Table 5 Verify experiment results (n=3, x+s)

Serial number 1 2 3 Average + standard deviation
I /nm 1336 1217 1043 1198+ 147
EEc.0,/% 91.00 88.66 87.76 89.14% 1.67
EE /% 95.01 88.12 92.37 91.83+ 3.48
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Fig. 2 Particle size distribution and transmission electron microscopy of self-oxygenated microspheres
A: Particle size distribution; B: Transmission electron micrograph
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Fig. 3 Oxygen cumulative release curve
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