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Application of DSC Purity Determination
to Drugs
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Sample weight 1.93 mg :
Scanning rate 10K min-?
Sensitivity 2.5 mecal s-!
A H;=7578 cal mol-!

To=242.8,"C

T, =242.14 °C} AT=To-Ta

Original data

~——Carrected
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Fig. 1

Purity calculation from differential scan-
ning calorimetry (DSC) curve; highly
purified prednisolone by the automatic
recrystallization technique"?): (a) DSC
melting trace, with some decomposition,
(b} Curves of temperature 7 vs. reciprocal
fraction melted 1/F

Tin (ICTA Certified Reference Material, GM-758,
distributed by NBS) was used for both temperature
and heat calibration. The parallel dotted lines in
curve (a) represent the superimposition of the low
temperature slope of the tin peak to correct for thermal
lag inherent in the system. Curves (b) were obtained

by the following procedure :

Area sum/

I/F

Temperature/ Area sum/
°C g IVE 15% corrected corrected
239.15 0.00455 16.66 0.01592 5.47
239.75 0.00791 9.58 0.01928 4.52
240.35 0.01286 5.89 0.02423 3.59
240.9s 0.01967 3.85 0.03104 2.80
241.35 0.02847 2.66 0.03984 2.18
0.07583 0.08720
o Lo _AH
Mole % in impurity = 100 RT AT
8
= 100 757 X 0.67
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X I8
1.9865(242.8; +273.150) 2
= 0.9¢ mol% impurity (99.0; moi% purity)
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Fig. 2 Typical DSC curves of several kinds of
prednisclone

(a) Merck, laboratory chemical grade, lot no.
2478551, 96% purity by HPLC; (b) Japanese
pharmacopeial grade (Nippon-Merck Banyu); (c)
Japanese Pharmacopeia Reference Standard, both
control 721 and 725; (d) United States Pharma-
copeia Reference Standard; (e) Present one, both
purified six times from acetone-hexane (1:1) and
finally recrystallized from ethanol
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NMRA S C DBAIIE, BELEKTRE OBRRA
EHATOBN, HPLCICK AL 96% DMerck 115
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Table 1  Data for prednisolone purity determination by DSC
P rednisolone Purity®,mol% AH;/calmol”' AT/C T,/T

(a) Merck, laboratory chemical grade,

96% purity by HPLC 94815 83815 32 2386
(b) Japanese pharmacopeial grade 95719 7935 2.8 2391
(¢) JP reference standard, control 721 & 725,

990% purity by UV® & TLC - 6850 - —
(d) USP reference standard 97.3+08 8608 16 2414
(e) Present one, >99.98% purity by TLC 98706 7663 0.9 2432

a) Each value represents the mean £95% confidence limits.
b) Purity could not be calculated by the steep DSC peak (same slope as that of the

tin).

c) As EIIZZ (at 243 nm) values of the highly refined prednisolone and JP reference

standard one were 419 and 415 respectively, the purity calculation was

(415/419) x 100 = 99.0,%
*1 [CTA D DTAREEHRESR
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DSC melting peak temperature, °C

Fig. 3 Correlation of DSC melting peak tempera-

tures with purities, evaluated by DSC,
HPLC, TLC, and UV, of prednisolones

x: Exceptional result of JP reference standard
(control 721 & 725), whose reason might be that
the DSC technique is blind to equilibrium solid
solution formation.
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