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Effect of water-soluble polymers on the inhibition of
osthole crystallization

QIN Ling-hao’, YU Hong
(Department of Pharmaceutics, Guangdong Pharmaceutical University, Guangzhou 510006, China)

Abstract: This paper is to study the inhibitory effect of water soluble polymers — methyl cellulose (MC),
hydroxypropyl methyl cellulose (HPMC), hydroxypropyl cellulose (HPC-M), poloxamer (F68) and polyvidon
(PVP) on osthole (OST) crystallization and investigate the impact of polymer concentration and viscosity on
crystallization behavior. Also, UV spectrophotometry method was used to determine the drug concentration
at different time point to draw the OST concentration-time curve. Results show that HPMC has the most
significant inhibition effect on OST crystallization, and drug concentration level is 1.61 times higher than that
in control solution within 8 h followed by PVP (1.54) and MC (1.45) respectively. The kinetics of OST
recrystallization can be described using first-order reaction, and the crystallization rate constants obtained by
analyzing the regression equation indicate that HPMC-60SH-4000 and HPMC-60SH-10000 can greatly influence
OST crystal formation. The dissolution rate of drugs precipitated from water-soluble polymer solutions is faster
compared with controls in pH 1.2 HCl and pH 6.8 phosphate buffers, which demonstrated that water-soluble
polymers can not only change the behavior of drug crystallization but markedly improve the dissolution rate of
water insoluble drugs.
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Figure 1 Inhibitory effects of different types of water-soluble
polymers on the recrystallization of osthole (OST) supersaturated
solution. n=3, X*s
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Figure 2 Inhibitory effects of different viscosity of HPMC-

60SH on the recrystallization of OST supersaturated solution.
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Figure 3 Inhibitory effects of various concentration of HPMC-
60SH-4000 on the recrystallization of OST supersaturated
solution. n=3, X*s
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Figure 4 Inhibitory effects of different types of HPMC on the

recrystallization of OST supersaturated solution. (n=3, x=*s)
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Figure 5 Exponential curves of crystal nucleation (A) and
crystal growth (B) in the presence of different HPMC-60SH-4000
concentrations
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Table 1 Effect of HPMC-60SH-4000 concentration on drug
crystallization kinetics

HPMC-60SH-4000

concentration (w/v)/% Crystallization kinetics K/ r
0 K, Inc=0.0636-02809 02809 0.9986
K, Inc=-0.9569-0.076 5¢ 0.076 5 0.9855
0.012'5 Ki Inc=0.0587-02515 02515 0.9984
K, Inc=-0.8341-0.0748 0.0748 0.9835
0.025 Ki Inc=0.0059-0.1746t 0.1746 0.9982
K, Inc=-0.6176-0.0615 0.0615 0.9922
0.05 Ky Inc=0.0496-02323 0.2323 0.9996
K, Inc=-0.9076-0.0436¢ 0.0436 0.9935

Table 2 Effect of different water-soluble polymers on drug

crystallization kinetics.

"Polymer concentration = 0.025%

Type of polymer” Crystallization kinetics K/m!' r
HPMC-60SH-50 Ky Inc=0.0709-0.2189¢ 02189 0.9971
K, Inc=-0.5596-0.0997¢t 0.0997 0.9966
HPMC-60SH-4000 K; Inc=0.0059-0.1746: 0.1746 0.998 2
K, Inc=-0.6176-0.0615¢ 0.0615 0.9922
HPMC-60SH-10000 K; Inc¢=0.0289-0.2223¢ 0.2223 0.9989
K, Inc=-0.8547-0.0492¢ 0.0492 0.9956
PVP Ky Inc=0.0523-0.2084r 02084 0.9985
K, Inc=-0.8246-0.0634¢ 0.0634 0.9983
F68 Ky Inc=0.00497-0.2392t 02392 0.9993
K, Inc=-0.0881-0.0591¢ 0.0591 0.9967
MC-100 Ky Inc=0.0701-0.1807¢+ 0.1807 0.9969
K Inc=-0.6754-0.0569¢ 0.0569 0.9955
HPC-M K; Inc=0.1345-0.2573¢t 02573 0.9988
K, Inc=-0.6866—0.0623¢ 0.0623 0.9997
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Figure 6 Dissolution curve of drug precipitated particles in pH
1.2 HCI solutions (A) and pH 6.8 phosphate buffers (B). (n=6)
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