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Effect of Polysorbate 40 on Properties of Cytarabine Carnauba Wax Microspheres

Kil Soo Kim and Cho Hee Yoon
College of Pharmacy, Ewha Womans University, Seoul 120, Korea

Abstract—The effect of polysorbate 40, used as a surfactant during the process of manufacture,
on the properties of cytarabine microspheres with carnaubu wax was studied. It was revealed
that the mean particle size increased in proportion to the concentration of polysorbate 40, and
that the dissolution rate of the cytarabine from the microspheres decreased greatly more than the
cytarabine powder only, but increased in proportion to the concentration of polysorbate 40 as

surfactant.
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Cytarabine + Surfactant 100cs of silicone oil

80ml (85T over)

in molten wax (5g)

Stirring for 10min. at 720 rpm

Add cold silicone oil (50ml) at 726rpm

Cooling to 30 ¢ in ice water bath to solidify

carnauba wax

Seperation from cil by centrifuge (3000 rpm)

|

Washigg with cyclohexane (4 x 40ml)

)

Dry at room temperature

Fig. 1—Schematic diagram of preperation of carnauba
wax microsphere of cytarabine by meltable
dispersion process.
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Table 1—Cytarabine content of carnauba wax mic-
rospheres according to the concentration of
polysorbate 40

Polysorbate 40 Cytarabine
concentration content
(%) (%)
0 28.8
1 36.5
5 41.1
9 43.5
A5 27 ¥z wE microspherel: 7| kB

=7F10, 20, 25 % 35%% Z7tEel W} mic
rosphere%¢] <+Ex w7} 11.7, 26.9, 28.5, 28.8
FhE9 e glrx FUhE g

2 40.5%=

a. before dissolution (x1000)

b. after dissolution (X 1000)

Fig. 2—Scanning electron micrographs of carnauba
wax microsphere using 1% of polysorbate 40.
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Fig. 3—Scanning electron micrographs of carnauba
wax microsphere using 5% of polysorbate 40.
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Fig. 4—Scanning electron micrographs of carnauba
wax microsphere using 9% of polysorbate 40.

able II—Mean particle size of cytarabine carnauba
wax microspheres according to concentra-
tion of polysorbate 40.

Polysorbate 40 mean particle

concentration(%) size(um)
1 253.8
236.3
9 332.5

" * the mean particle size of cytarabine powder used
in manufacture of microspheres was 96. 3pm.
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Fig. 5—The size distribution of carnauba wax

microspheres using polysorbate 40 as a func-

tion of surfactant concentration.
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Fig. 6—Dissolution profiles of cytarabine from
carnauba wax microspheres in pH 7.2
phosphate buffer.

o; cytarabine

0; no surfactant

=; 1% polysorbate 40
o; 5% polysorbate 40
e; 9% polysorbate 40
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Table III—Time required to dissolve 50% of cytara-
bine (Tsu) from microspheres against
concentration of polysorbate 40.

Polysorbate 40 Tsox

concentration(%) (min)
0 more than 540

1 100

5 26

9 15

* Ts% of cytarabine powder was 3 minunites,
# =
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