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Prepar ation, dissolution, and bioavailability characteristics of camptothecin
micronized powder
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Abstract: Objective Camptothecin (CPT) as a kind of poorly soluble drug was conducted micronization research. Methods CPT
micronized powder was prepared by emulsification method using emulsification machine and high pressure homogenizer. Moreover,
single factor method was utilized to optimize. Dissolution and oral bioavailability study on CPT micronized powder prepared under the
best emulsification conditions was conducted. Results The best preparation conditions were as follows: The dosage of Tween-80 as
the surfactant was 0.4%; The concentration of CPT in chloroform-methanol (8 2) mixed solution was 1 mg/mL; The volume ratio of
water-organic phase was 7 3; The homogenate speed was 7 000 r/min for 11 min. The particle size of CPT micronized powder
prepared under the optimized conditions was (165.6 + 5.3) nm. The scanning electron microscopy (SEM) results showed that CPT
micronized powder presented regular strip shape and uniform particle size. The dissolution study indicated that the solubility and
dissolution rate of CPT micronized powder was increased by 1.36 and 4.09 times compared with the raw CPT powder. The results of
oral bioavailability showed that compared with the raw CPT powder, the relative bioavailability of CPT micronized powder in mice
was increased by 2.10 times. The results of gas chromatography showed that residual solvents in CPT micronized powder accorded
with the standard of ICH. Conclusion Solubility and dissolution rate of CPT are both improved since CPT micronized powder is
prepared by emulsification method. So the oral bioavailability is also improved.
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7890A-5975C /nm
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Fig. 2 Particlesizedistribution of CPT foremilk
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Fig. 3 Satusof CPT nanoemulsion under optical microscope
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Fig. 4 Particlesizedistribution of CPT nanoemulsion
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Fig. 7 Particlesizedistribution of CPT micronized powder
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SEM Fig. 8 Dissolution profilesof raw CPT and CPT micronized

Fig.5 SEM imagesof raw CPT (A), mannitol (B), and CPT
micronized powder (C)
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Fig. 6 Dispersion appearances of raw CPT (left) and CPT

micronized powder (right) in water
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Fig. 9 Blood concentration of raw CPT and CPT

micronized powder (X &s, n =5)
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100 mg 500 pL
40 min
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Table 2
model for raw CPT and CPT micronized powder

Pharmacokinetic parameters of compartment

tuo h 3.047 —
tur2 h — 1.760
tuop h — 2.439
Vy/F L-kg? 25 624.390 1 020.402
CL/F L-hlkg? 5829.626 1891.132
AUCo pgLth? 8.433 26.108
AUC,_, pgLth? 8.577 26.439
Ke h? 0.228 —
Ko h? — 1.853
Kiz h? — 1514
Ko h? — 0.339
Ka h? 3.860 0.715
MRT o h 7.782 7.513
MRTo., h 9.890 9.481
tmex h 4.000 4.000
Crnx po-Lt 1.549 2.737
A
B
2 4 —
t/min
10 - (A)
(B) GC

Fig. 10 GC of methanol-chloroform reference substance
solution (A) and ethanol extract liquor from CPT micronized
powder (B)
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