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Quantitative analysis of trace amount of formaldehyde and formic acid
in hydrochlorothiazide API using ethanol derivative method
with headspace gas chromatography
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Abstract Objective: To develop a method for quantitative analysis of trace amount of formaldehyde and formic acid in drug
substance. Methods: A new and convenient ethanol derivative method from headspace gas chromatography was established
for quantitative analysis of residual formaldehyde and formic acid in hydrochlorothiazide API. The established method was
validated by analytical methodology. Under the present detection condition, formaldehyde was derived into diethylformal , and
formic acid was derived into ethyl formate. Results: For formaldehyde, the detection limit was 31 wg* g, the quantification
limit was 100 wg - g'; the recovery was within 90.0%—110.0%, the percent conversion from formaldehyde to diethylformal
was 99.7%. For formic acid, the detection limit was 30 wg* g ', the quantification limit was 99 g« g"'; the recovery was

within 90.0%-110.0%, the percent conversion from formic acid to ethyl formate was 100.5%. There was no interference from
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hydrochlorothiazide API during analyzation. In different batches of hydrochlorothiazide, formic acid was not

detected and formaldehyde was under the quantification limit. Conclusion: This method is fully validated and

applicable to quantitative analysis of trace amount of formaldehyde and formic acid in hydrochlorothiazide API for

quality control.

Keywords: hydrochlorothiazide ; diuretics; trace amount of formaldehyde; formic acid; diethylformal; ethyl

formate ; new type of ethanol derivative ; headspace gas chromatography
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Tab.1 Influence of derivation time
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( derivation
(No.) . R ( peak area of ( peak area of
time ) /min
diethylformal ) ethyl formate )
1 10 180 193
2 20 189 199
3 30 176 190
4 40 176 189
5 50 177 192
6 60 176 192
7 70 178 193
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Tab.2 The Influence of derivation temperature
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Fig.2 GC chromatograms of blank solution ( A ) and standard solution( B )
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Tab.3 Percent conversion from formaldehyde to diethylformal

Fpe AN TR ( peak area per unit concentration ) Ak
(No.) T LA BEHAR (diethylformal system ) AR (formaldehyde system ) ( percent conversion ) /%
1 7.691 7.697 100.08
2 7.579 7.740 102.12
3 7.651 7.839 102.46
4 8.799 8.032 91.28
5 7.695 8.324 108.17
6 8.433 7.934 94.08
S — AP B2 [ AYF- 71k % (average percent conversion from formaldehyde to diethylformal ): 99.7%
*4 HBERRZEZENEFLETESER
Tab.4 Percent conversion from formic acid to ethyl formate
hg= BN BRI TR ( peak area per unit concentration ) EEfp R
(No.) iR ZTR1A 2 (ethyl formate system ) HRIA R (formic acid system ) ( percent conversion ) /%
1 13.599 13.723 100.91
2 13.389 13.536 101.10
3 13.076 13.145 100.53
4 13.744 13.165 95.79
5 12.727 13.244 104.06
6 12.585 12.677 100.73

S — O AP BEZ [ 1 F Y7 /E % (average percent conversion from formic acid to ethyl formate ): 100.5%

TS LB IR (o = X
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Tab.5 Precision and recovery for intra—day and inter—day

H M (intra—day )

H ] inter—day )

e TR TR LT VA€ P iR 1
( Nj?) ( diethylformal ) ( ethyl formate ) ( diethylformal ) ( ethyl formate )
e RSD/% g RSD/% R RSD/% b RSD/%
(recovery ) /% (recovery ) /% (recovery ) /% (recovery ) /%

1 91.2 3.1 100.4 1.5 87.6 4.7 106.5 4.4

2 97.8 99.0 97.4 108.5

3 93.0 97.2 99.6 111.8

4 98.8 100.6 96.7 107.6

5 96.7 100.4 85.7 99.6

6 97.1 101.2 94.9 101.0
32,5 JPIARYERRIE BRI LI e 13.88 F6 IEMERE
mg A1 B iR 2, Big 6.44 mg, ¥ % Fx & T 100 mL & J{ Tab.6 Accuracy of the method
AR BEBOR BE R 20 B2 IR 50, o0 ol v RS L% I s Bl
i& 5.0.8.0.10.0.12.0 mL § 100 mlL i;ﬂi EP , FH ﬁﬁ *% JF5 ( diethylformal ) (ethyl formate )
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W RS 203 L VIS4 s RO e P
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Fig. 4 GC chromatogram of sample solution
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