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Determination of the Purity of Sulfonamide Chemical Reference Materials by Differential Scanning
Calorimetry

ZHANG Yajun, WU Xianfu®, XIAO Xinyue'(National Institutes for Food and Drug Control, Beijing 102629, China)

ABSTRACT: OBJECTIVE To determine the purity of sulfonamide chemical reference substances by differential scanning
calorimetry(DSC). METHODS The purity of 7 sulfonamide chemical reference substances was determined by optimizing DSC
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parameters, carrier gas flow rate was 50 mL-min~!, heating rate was 3 °C'min~! and weighing amount was 1.3-2.0 mg.

RESULTS The purity determined by DSC were 99.9%(sulfathiazole), 99.9%(sulfamethizole), 99.8%(sulfamethoxypridazine),
99.8%(sulfadiazine), 99.9%(sulfamethoxazole), 99.7%(sulfadoxine), and 99.9%(sulfadimidine), respectively. The results of
purity determination by DSC method were basically consistent with those by mass balance method. CONCLUSION DSC is a
simple, rapid method, and does not need standard substance. It provides a new method for the purity determination of
sulfonamide chemical reference substances.

KEYWORDS: differential scanning calorimetry; sulfonamides; chemical reference substances
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%t Mettler Toledo); FrifE4R il 2% HHHIR(GEE TA),
1.2 itz

Wi @S FAH227; &8 99.9%). fif
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TIREEE . GOJ273; ArEE: 99.2%) [ 5 E 2y
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Ttk i FH k(LS. 510084-201401) , fiff iz FH AU R (1L
5 510085-201401) | fiff Jiie % e (L5 . 100026-
201404) . A FHIEREHE S« 100025-201505) , fifk i
ZadtS . 510119-201501) ., fiifiie — FHmEIE (5 .
100411-201501) Fil ik iz [i1] HH 420w g (k%5 . 510093-
201401)¥4 ¢l b B B S 2 R e R B d it
2 Hik
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B R B B, A 2R B E R, L
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TR TR S Al
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Fig. 1 DSC curve of different heating rates

A-—sulfadoxine; B—sulfamethoxazole; C—sulfamethizole.
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Tab. 1 Effect of heating rate and sample weight on determination results %
TH %) T i 2o i frle HH e i i FH
°C-min! 1.3~1.8mg 2.0~23mg 2.5~2.8mg 1.3~1.8 mg 2.0~23mg 2.5~28mg 13~1.8mg 2.0~23mg 2.5~2.8mg
0.7 99.78 99.80 99.78 99.76 99.84 99.80 99.50 99.56 99.54
1 99.81 99.84 99.81 99.89 99.83 99.94 99.42 99.45 99.41
2 99.87 99.90 99.88 99.86 99.88 99.87 99.35 99.39 99.27
3 99.89 99.91 99.88 99.84 99.82 99.81 99.25 99.28 99.31
4 99.91 99.91 99.92 99.83 99.84 99.76 99.32 99.36 99.31
5 99.81 99.71 99.61 99.83 99.79 99.81 99.38 99.28 99.36
10 99.50 99.44 99.28 99.36 99.38 99.38 99.50 99.47 99.49
T2 ARERRHEBENTESNMER
Tab. 2 Analysis of variance of heating rate and sample weight
FH R/ v J7 2530t
Ay T Rk /g — : A .
C-min Z= IR SS df MS F P1a F crit
0.7~10 1.3~2.8 Th i R 5.61x10°! 6 9.35x102 33.25 8.45x107 3.00
PRk 1.40x10°2 2 7.00x1073 2.49 0.12 3.89
TR 3.37x1072 12 2.81x1073
N 58 6.08x10"! 20
i 2 .
2~4 1.3~2.8 T i % 1.40x1073 2 7.00x10* 5.25 0.076 6.94
FRkE i 4.67x107* 2 2.33x104 1.75 0.28 6.94
2% 5.33x104 4 1.33x10°*
Mt 2.40x1073 8
0.7~10 1.3~2.8 Ttk 5.62x10°! 6 9.37x102 77.90 6.6x107° 3.00
PRI 2.86x107 2 1.43%x10°° 0.012 0.99 3.89
R 1.44x1072 12 1.20x1073
" Bt 5.77x107! 20
ik e FR e
2~4 1.3~2.8 TR R 5.96x1073 2 2.98x1073 4.87 0.085 6.94
PRk 2.02x1073 2 1.01x1073 1.65 0.30 6.94
TR 2.44x1073 4 6.11x10*
Bt 1.04x102 8
0.7~10 1.3~2.8 TR % 1.57x10°! 6 2.61x1072 16.76 3.39x10°5 3.00
FRFE D 7.52x107 2 3.76x1074 0.24 0.79 3.89
i 1.87x102 12 1.56x1073
- Bt 1.76x10°! 20
I — )
2~4 1.3~2.8 Tl % 5.76x1073 2 2.88x1073 1.63 0.30 6.94
R 3.62x1073 2 1.81x1073 1.03 0.44 6.94
9% 7.04x1073 4 1.76x1073
it 1.64x10°2 8
RN - = f
Wit 223 | B Uuﬁnﬁ;ﬁﬂﬂﬁ Wiy DSC HA R "3 HAGE
. Tab.3 Regression equations
IR PE R R, 5K 3, £ 1
USP X & 5 EVEp¥ =
3.3 (U L Tk JYie 2 y=131.16x+1.082 7 0.999 5
O3 A B FR U R 22 | e Y IGEnals it i HH ﬁﬂ#m”““% y=117.35:-1.610 5 0.999 5
itk e R e y=115.64x-16.19 4 0.999 6

Mg USP ¥R 4SS 43(1.3~2.0 mg), % “2” W "
Jrdi E HAl B, 455 RSD 43514 0.01%, 0.03%, 3.4 DSC M52l 5 - ah B i
0.04%, =B DSC Mg 4l HAA B A aG 4 KPR BURE S, 1.3~2.2 mg, ##% “27 T Jy i)
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i, [FEEPXT DSC kR — B S50 AF S AE I
WG R JC BRRE AY TPI0 0 R s 254, X 7 R Ak
SENT IR AT A, 45 RN, DSC 5E
g AR —35, 25 R 4,

F4 DSCEMFETHELENEZLER

Tab. 4 Determination of content by DSC method and mass
balance method

HE DSC/%(n=2) Bt A 1%
ik Jeic A s 99.9 100.0
ik i FRY s 99.9 99.8
Tl e 40 99.8 99.8
il g 99.8 99.7
i i P s 99.9 99.6
k2 99.5 99.2
ik e — Y s 99.9 99.9

3.5 DSC X B 22k

K EM RSB SUSH R ER . SERE T
I, 2lEE>98.5(EE IR L) M B #cid A DSC 43
A, RS, AR MER R . R R
PRI Ry i AN 22 L RURE A RS A DSC e, Thi4l
JE AR AR S BANE A DSC T2l 53 #r,
it g 1] P A0 e (AL 5+ 51093-201401) T f - ik
558 A% A PR AR A5 SR A 97.5% i
97.2%, Ifii DSC MAF46 N 98.3% , 45 AT L &5,
XA FIEUE T DSC 4l B R 18 FH T v 46 R 1Y)
FEbh o ZRBUE ok, 5 Van’t Hoff J7 2 B a7 A B
REUIRS w2k, 285 R 22 oKL, 55 4h DSC il
FE B FH TGRS, KA AEAEXT DSC fh4k
Gl B A —E s, AESC gl F S
FE A T E AT, AT DA G TR 345
fifi EEEPE LS o
4 N

ARSI DSC Xt LRIt e 2 24 ) 40 i 43y ok
THRT, B DSC FE7E—E bR, [BEA RS
FHE /> Ay R bRt . R IN o A o 4 A
MR RS, Al 5 Ao B 5 A BIE, i fka
XoF R 1) R B I T &, DA AR BT e R
FEIZZAR S XT B 4B A 2R A B N o
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