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Determination of related substances in hydrochlorothiazide active pharmaceutical
ingredients by HPLC

FANG Si-meng, SUI Yu-rong, HAN Xiao-jie
Tianjin Institute of Drug Control, Tianjin 300070, China

Abstract: Objective To develop a method for the determination of related substances in hydrochlorothiazide active pharmaceutical
ingredients. Methods The analysis was performed on an Waters Symmetry C1s column (250 mm <4.6 mm, 5 um). The mobile phase
A was 0.02 mol/L potassium phosphate monobasic buffer (pH 3.2)-methanol-tetrahydrofuran (94 : 6 : 1), and the mobile phase B was
0.02 mol/L potassium phosphate monobasic buffer (pH 3.2)-methanol-tetranydrofuran (50 : 50 : 5) with gradient elution. The
detection wavelength was 224 nm, the flow rate was 1.0 mL/min, injection volume was 20 pL, column temperature was 35 °C, and
sample temperature was set as 10 ‘C. Results The calibration curve of hydrochlorothiazide, 4-amino-6-chlorobenzene-1,3-disulfonamide,
and chlorothiazide were linear in the range of 0.030 06 — 6.011 00 ug/mL, 0.030 01 — 6.002 00 ug/mL, and 0.030 08 — 6.015 00
pg/mL. And the average recoveries were 98.66% and 99.17% and with RSD value of 1.53% and 1.02%, respectively. Conclusion
The method is accurate, reliable, and specific for the determination of related substances in hydrochlorothiazide active pharmaceutical
ingredients, which provides a reference for the improvement of quality standards.
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Waters e2695 1= R AH (L34, fic % PDA — %
EREGE MRS, MR EIFER 2 XS205 + 52
— PR, AEMEE XTI (bS5 100309-
201404, JREDE 99.7%, HHE A2 ENT R
B )s 4-50HE-6-5(-1,3- 7K R I oo B (Gt
1057507, JFRE5>%099.9%, (EEZGH) FruEd);
SUMEE X R B (S 101129-201903, i 3
99.8%, M E A ERT TR ) A SR k)
75 (54 211104, 211105, 211106) I [ il
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afizK, HRGAI N Hral.
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Waters Symmetry Cig £ (250 mm X 4.6 mm, 5
um); EIA A: 0.02 mol/L R AT
FRH pH {E 2 3.2) - FEE - DYSHRIR (94 6 : 1),
WBhAH B: 0.02 mol/L Wl — S8 CHHBERR 1
pH{EZ 3.2) - FIfE - PUSIHRAR (50 1 50 : 5); #
FEGEME (0~22.5min, JishtH A M 100%F% % 55%;
22.5~45min, VizhtH A fr¥F 55%; 45~52.5 min,
WMBH A M 55%HINZE 100%); Kl A 224
nm; ARFREN 1.0 mL/min; #EFEE: 20 pub; A

I: 35°C; FEMGIERE: 10 C,
2.2 EERHIE
221 WRESEE PR ORI AR &
WE R AN 4~ k-6~ 5-1,3- K R IR it R % 15
mg, AR NE - HEE - pH 3.2 MIBEER L2 rhil
(1:1:6) #fEFH7mlH EL 0.3 mg/mL (1] R & It
B Ay ARG A IR . 45 2E-6--1,3- K
T Jle o} Bt T & R0 =, VAR 0 - HRE - pH
3.2 TSR ERZE PP (12 1:6) Fkt, ArBiltilag 3
pg/mb (1) 2% J51 € A7 .
222 REERMEERTIWS o a EUE SR
SUERE O R B IE A4 1 mL, E[A— 100 mL &
W, AR - BB - pH 3.2 HIBERR 3h 22 vh il
(1:1:6) WEBERZE, .
223 RGNS R o HCE SR
SR AN 4-50 Jk-6-5(-1,3- 2K AT font i I &
WlmL, HEI[F— 100 mL =3, NER 8 - B
B - pH 3.2 MIBERRERZE MR (1:1:6) MREEZ]
B, B,
224 P TIA TR R R PR S
B2 15 mg, & 50 mL EiffH, IARI G - HEE -
pH 3.2 [ FR ER 22 P (1 1 1 : 6) IR IR E %I
B, Ei{5.
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Fig. 1

HPLC Chromatograms of solvent (A), system suitability solution (B), mixed reference substances (C), and

hydrochlorothiazide active pharmaceutical ingredients (D)
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2.4 ZMXAMRZERTFERE

B 2 R SR 430 5 -6-50-1,3- K T ik
i AT MR ) R R, VAR O - I - pH
3.2 ISR ER 2 (11 1:6) Mikmk 6.00. 3.00.
1.50. 0.60. 0.30. 0.03 pg/mL )7 &% B8 Fa i,
BERENE, sk g, DA AR IR AT

kN, THERIETTRE, FAbRAE 2T R R
RIERT, WA 1o AT WA AU [ Ho 5 £E 0.03~
6.00 ng/mL ZEPER R RLF, SAMEREA 4-ZE-6-5-
1,3- 2K R AL L PR T Y 0.9~1.0, A KA
R AETHUR CR2% oT RT A2 2% 50 B S id i 5
BT FE AL I R 1) B e AR T 5

x1 SLMXRRRMRERTF
Table 1 Linear relationship and correction factor

D% 5 A g r WRPEETEH (ng mL™Y) RIERH T
SR /=138 152 X—235.9 1.000 0 0.030 06~~6.011 00
e /=116 845 X+98.3 0.999 9 0.030 08~-6.015 00 1.18
A-5 FE-6-5-1,3- 7K kA% /=166 749 X—456.5 0.999 9 0.030 01~~6.002 00 0.83

25 EEPRFNAENPR

UG 0 IS, R G - I - pH
3.2 IR IRER 2P (1:1:6) MBEEMLLLN
10 © 1 AHXE SRR EIREE, e BRI
WA NG - HlE - pH 3.2 B RR Eh eyl (111 :
6) MR EMELLZ N 3 1 1 X BRI E, N
Kot HH IR T8 A VR, DA R A SR e | 4- 5 ik -6-5-1,3-
2 T RN SOV IR 1) e FE PR 3A M 0.6 ng, KRR
%124 0.2 ng.
2.6 SEHIPERIALE
2.6.1 INWBEARE  IESEMERE I RLZ 15mg, B 50
mL S, TEAFE A AT s AR, (D
TR AR INVET 05 - HEE - pH 3.2 B
MR (1:1:6) EEFAE, 60 CH#A 10 h,
A, IEFIER: (2) BRFEMR: 1 mol/L g
Wk 0.2mL, ZEIRBCE 1h, 0 1 mol/L &AL
T 0.2 mL AR, INVERI - HEE - pH 3.2 (1%
FRERE PR (1:1:6) WMREZRZIE; (3) fEM:
b0 1 mol/L A EALENER 0.2 mL, =N E 1h, 7
B 1 mol/L E:FRVA 0.2 mL s, InvERI 2 - B
BE - pH 3.2 [MBFRRERZEME (1:1:6) MikkEZl
FE: (4) SFAbB#MR: I 30%id EAL S 0.2 mL,
HRAE 1 h, IEF N - HEE - pH 3.2 #ER
MR (101 6) MBEZIE; (5) BRI
fil: VSR - HEE - pH 3.2 FIBEER Sh 22 bl
(1:1:6) 7%k, IEMBEEZE, BT (4500+£500)
Ix I 48 he
2.6.2 [EZREME (L @il BUEE MR R R 25
i, B 100 CHEMT 2 h JFEU, MERR, BE

FREL 15 mg & 50 mL &, IniER 0 - HEE -
pH 3.2 [BEFR ER 22 PR (11 1 6) BRI R B E %I
By (2) @i EUE S MERE 52 15mg, & 50 mL
B, B 92%4%E T 48h JFEUH, i
FIHE - HEE - pH 3.2 FIBEER Eh bl (11 1:6)
BIRFMRBERZIE; (3) AR A SRR
L2y 15 mg, B 50 mL &, B HLLE (4500+
5000 Ix Z5FF T 48 h JEHUH, IR - HWEE -
pH 3.2 SR ER 2P (10 11 6) V&R, JFMmBE
ZIFE
263 4R HEHARERER . . SEL Y
KRR BN, (H1E 60 CINIMA&HET, Tikr%
fif ]Ik 16%, £ EE MR N 4-2 E-6-3-1,3- K
T (293900 14%); TR AL 48 h )5,
TR BERRLT 7%, BT ORI E]) 7.1
min f A 0 4% 50 (2988 n 5% )« SERE (L1100 1%)
Fl 4-5 2E-6-50-1,3-7K I AZ (Z93600 0.5%);
A miR. e REDERE GLh 3
P <<2%). B3 ng S &b & —5
S WUV THT AR T 515 R4, UF B R FH 006 5
RICHA E T2 00] B A 2% I e A Rt 23 B A AN
RERS R 2 fE A H) s S S R S ) 24 HH 1 B
FR AR, D SR R U] 245 (1 B A R AR T S A O
iE, NIRRT AR et S %,
27 EEEMAE

it 211106 SEMEGR J5URL 2, “FATRCH] 6 17
B S ET, HERENE, kiR, (HEAS 4R
F-6-5-1,3- K T A . EUME R (1)U THI AR Y RSD {8
3N 1.66%. 1.89%.
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2.8 FREMIAIE

43 ) BHT E ) VR A T IR S R A i S
211106 S SR FRL 245 (i s R, T 10 °C
FEM 44 FCE 0. 2. 4. 8. 12, 24. 48. 96h,
BRI, 45 RIRA X BRI A A R . S
R A 4-5 Hk-6-50-1,3- 2K Tk L (1) s T Y RSD {H
3914 0.35%. 0.24%. 0.46%; HHif/anuiE 8
h i, SEMERE, FMER A 4-2(JE-6-5-1,3-% ik
Tk Jiz () W T AR RSD 4B 43714 0.30%+1.94%.,1.82%;
JCE 12 h I, %28 o i AR RSD B3 2.0%,
T B AR T A VR ) A A D FE 5 7E 8 h N SR
2.9 [EERINLE

B AR EU 5 211106 L SHEE IR K2 30 mg,
IVAFR 2B - WEE - pH 3.2 (IBEIRER 0l (1 :
1:6) EEHME, k%A 0.3 mg/mL 4-2 %-
6-5-1,3- % I e T R O Y AR DA B SR R I T
0.1. 05, 0.75mL, % 3, MHil&MLRMER, 3t
FEME , ekt & RAMRZETT AT 4-52E-6-
F-1,3- K I R SRR ST 3 BT AR N
98.66%- 99.17%, RSD {H4) 7N 1.53%. 1.02%.
210 THAMIRE

I3 A 5T BGBAH tB R R S HUR LRI RE
it i) 25 RASECRAIN P . S OB il R4
SR SRR IR ] £10%- IR BhAH pH (0.2,
AR E £0.1 mU/min, iR +2C. 44T RS
ERMERE TG E0K, BaRBINESS R RSD /)
T 10%, KEnZ4F =& RSD EH/NT 10%, itk
FFUERFIE— B, B R T R AT
211 #HmlE

THEAff R B SR R R 24 R I VR TRE 0T
R 20 L, 2 R, e sk il . ki
IR EIG LR 2 F IR LRI (Al 2.5 £5 .
TR T A, oA O B I 8] 508 RE Sl V3 VRORH B2 (1)
FRITVE, FAHMRIE DG A R AR i &, HAt 2
JR % Ry AR, R IR 2,

w2 SEEBEREHEEMRENELR
Table 2 Determination of related substances in hydrochlorothiazide

active pharmaceutical ingredients

5 A5 H-6-5-1,3- K I % SUEERE %
211104 0.09 —
211105 0.18 0.03
211106 0.14 0.02

% (hE 278 2020 A RRE FERE A R 5
MIPREERLE : i i MR s B b g e o b, B
AN 5T U AR NS K T BRI AR (0.5%), %%
W T AR PR A AN AR KT 0 R R I TR AR ) 2 A
(1.0%). 3k B AR AT /N T50 R I AR 0.1
% (0.05%) [Plgn] 2B AT, 3 fitE e 5o 2
FF it BRI 5 45 SR 3B 7565 FE
3 TWig

Z: 7 % [E 25 58153 5| % 82 T Phenomenex Luna
Cig i FE (100 mm X 4.6 mm, 3 um) . Waters Sunfire
Cis (50 mmXx4.6 mm, 3.5 pm) {AifF:Al Welch
Ultimate C1s 1354 (150 mmX 4.6 mm, 5um) 3 Ff
AT, TS G s 2 0 SR DL 2 A A 418
Ao B REIRF G B, TEIE IR

ARV PR B RA e E B SR ], S S
SRR BER AR T 10 C4&/F T E 8h, &) 4-
R HE-6-3-1,3- 78 ML GG BRI K, TEIRFM
MREMHEZE, MARMREIRHIE. HArizemn
ToIEAE R E i 2 SR e A R A, Nt
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A ER R HAT AR BRI T H A
B85 AN PR B A T IR A R g Pt o B, (EE I &
FEZ I ZRa R, @R Ee i S e,
X E BRI B AT E B, TR R E . A
BIF F0 0T S SR R R 24 b N R BT 4-3 2 -6- -
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M % JEF ) 24) R L 1) 771 7y Jo 4 | FR AL 1 B A THI A
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