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Tab 1. Experimental conditions and its DSC data of the cephalosporins examined

Cephalosporins Cephalosporins supplied by Heating rate DSC peak temp
(abbr) (lot) (°C/min) (°C) (X£SD)(n)
Cefazoline sod ium Laek (Italy) 5 186:+£1(11)
(CFZ) (642726/04023) 2 173 +3(12)
1 167+3(10)
Cefotaxime sodium Hoechst AG (Ger) 20 274+:3(5)
(CTX) (L786L033) 10 263 +3(4)
2 234 12(5)
1 230+2(3)
Cephalothin sodium Shanghai 3rd Drug Factory 5 206+2(10)
(CLT) (Shanghai) (840502) 2 197 +£1(11)
1 189+1(8)
0.5 183+1(10)
Ceftazidime Glaxo (Eng) 20 202+5(3)
(CTZ) (H10816) 10 195:+4(4)
(containing Na,CO,) 5 189+3(3)
Cefsulodin #H (Japan) 20 1981:3(3)
(CFS) (HJ003) 10 195+3(2)
5 186 +4(4)
2 178 £ 4(5)
1 172+ 4(4)
Ceftriaxone sodium Hoffmann-La Roche 5 265+3(5)
(CTXN) (Swiss) 2 257+0.2(5)
(8780384M FDo01) 1 249+1(4)
0.5 24132(5)
Ceftizoxime sodium B} (Japan) 5 26210.5(5)
(CZX) (JA-2260) 2 255+2(5)
1 24740.5(4)
0.5 2384:0.4(3)
Cephaloridine Glao (Eng) 5 192+0.4(5)
(d—form) (3GP 1082) 2 184 £2(6)
(CLR) 1 181+2(6)
0.5 176 £1(7)
Cefamandole Nafate Eli Lily (usA) 5 199 +1(10)
sodium(CMD) (7SG 65A) 2 193+0.3(10)
1 187+0.4(11)
0.5 184+1(14)
Cefoperazone sodium Shanghai 3rd Drug Factory 5 188£0.5(9)
(CPZ) (840502) 2 182+1(8)
1 178:4+1(10)
0.5 173 +£1(11)
Cephradine sodium ER Squibb 5 1951+1(6)
(CRD) (Greece) 2 191 £2(7)
(3J311) 0.5 187+1(7)
Cephalexin Shanghai 5th Drug Factory 5 193+0.4(5)
(CLX) (850211) 2 189+1(7)
1 187+0.4(6)
0.5 185 +2(7)
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Fig 1. The cumulative DSC curves of cephalosporins
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Tab 2. The activation energy of thermal degradation of cephalosporins

(comparison of results obtained by Kissinger’s and Ozawa’s method)

Cephalosporins Kissinger’s method Ozawa’s method
Activation energy Correlation Activation energy Correlation
(abbr) (kcal-mol™!) coefficient (kcal-mol™!) coefficient
(x) r y) r
CFZ 31.0 0.991 31.2 0.992
CTX 32.8 0.980 29.2 0.974
CLT 40.0 0.998 39.8 0.998
CTZ 42.6 0.999 42.2 0.993
ZFS 43.4 0.992 43.0 0.993
CTXN 49.4 0.997 49.1 0.997
CzX 50.0 0.987 49.7 0.988
CLR 56.8 0.995 55.8 0.996
CMD 61.3 0.998 60.0 0.998
CPZ 64.5 0.999 63.1 0.999
CRD 109.9 0.999 106.3 0.999
CLX 126.6 0.996 126.6 0.996

y=0.992x—-0.536, r=0.999(n=12)(table value=0.708, a=0.01)
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APPLICATION OF DIFFERENTIAL SCANNING CALORI-
METRY TO THE STUDY OF THERMAL STABILITY OF CE-
PHALOSPORINS IN SOLID STATE

ZHENG Jie and ZHANG Jian-Fang
(Depariment of Pharmaceutics, Faculty of Pharmacy, Shanghai Medical University, Shanghat)

ABSTRACT The thermal decomposition stability of a series of cephalosporins
was examined by differential scanning calorimetric (DSC) technique. The Kissinger’s
and Ozawa’s equations were employed for the determination of kinetic parameters
of the first step of thermal decomposition of cephalosporins. The results were in
good agreement. The thermal stability decreased in the order: cephalexin>>cephradine
sodium>cephoperazone sodium>cefamandole nafate sodium’>cephaloridine (J-form)
>ceftizoxime sodium’> ceftriaxone sodium > cefsulodine > ceftazidime > cephalothin
sodium>cefotaxime sodium>cefazoline sodium.

Because of the absence of melting processes, it is impossible to evaluate calori-
metrically the purity of the antibiotics examined. Nevertheless, the peak temperature
of the first step of thermal decomposition may be useful in identifying and charac-
terizing the compounds.

Key words Differential scanning calorimetry (DSC); Cephalosporins; Thermal
stability; Activation energy





