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Sub-microweighing technique for measurement of partitioning of
drugs between supercritical fluid and impregnated polymer

MA Shaoling, LU Zhaowen, BI Erli, WU Youting, ZHANG Zhibing, MENG Weimin
(School of Chemistry and Chemical Engineering , Nanjing University, Nanjing 210093, Jiangsu, China)
Abstract; A high-pressure quartz crystal microbalance (QCM) apparatus was developed to investigate the
absorption of carbon dioxide in two glassy polymer films—polystyrene (PS) and polyvinylpyrrolidone
(PVP) at 40°C and pressure up to 9. 0 MPa. PVP was shown to have better CO, absorption and chosen as
the representative for supercritical impregnation of two model drugs—o-aminobenzoic acid and ibuprofen at
40C and pressure up to 8. 0 MPa. It was found that the two impregnants were embedded into the polymer
with a partition coefficient as high as 10* order of magnitude. Since the sub-microweighing technique

established and utilized in this study was simple, convenient and accurate, it was believed that the

technique could have wide and effective applications in supercritical impregnation processes.

Key words: quartz crystal microbalance (sub-microweighing); supercritical fluid impregnation; drug;

polymer; partitioning
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Schematic diagram of high pressure QCM system

Fig. 1
1—CO; cylinder; 2, 4, 9—valve; 3—pump;
5—high pressure cell; 6—water bath; 7—triple valve;
8 pressure transducer; 10— QCM crystal; 11—oscillator;

12—frequency counter; 13—computer
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Fig. 2 Plots of frequency change AF, (=F,—F,) at

40C as a function of CO, pressure and PVP mass
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Fig. 3 Plot of frequency change at 2. 0 MPa

as a function of mass of PVP films
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Table 1 Equilibrium concentrations and partition
coefficients(K) of impregnants at 40C and

pressures from 6.5 to 8. 0 MPa

Pressure Concentration Solubility
Impregnant /MPa in CO; in PVP KXxX10*
/pg g ! /g g

0-amino 6.5 4. 45 0.24+0.01 5.4+0.2
benzoic acid 7.0 3.86 0.244+0.02 6.2£0.5
7.5 3. 30 0.17£0.03 5.4+0.9
8.0 2.75 0.09+0.01 3.24+0.4

ibuprofen 6.5 6.93 0.3640.01 5.140.1
7.0 6. 00 0.39+0.01 6.6+0.2
7.5 5.13 0.2740.01 5.27+0.2
8.0 4. 26 0.1840.01 4.5+0.2

naphthalene 7.0 7.39 <0. 007 <0. 09
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