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Determination of residual organic solvents in febuxostat bulks drug by headspace
gas chromatography
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Abstract: Objective To establish a method for determination of the seven residual organic solvents, such as methanol, ethanol,
isopropanol, dichloromethane, tetrahydrofuran, n-heptane, and chlorobenzene in febuxostat bulks drug. Methods Gas headspace
chromatography was applied to the study. The column was DB-624 silica capillary column (30.0 m x 0.53 mm X 3.00 pm). The initial
temperature was kept at 50 ‘C for 2 min, then the temperature was raised to 200 C at the rate of 10 ‘C/min and subsequently sustained
for 2 min. FID detector temperature was 250 C. The vial temperature was 80 “C, and the vial time was 30 min. Results There was a
good linearity in the experimental concentration (» =0.998 0 — 0.999 8). The RSD values were all less than 5.0%. The average
recovery was good. The test solution was stable. Conclusion The analytical method is simple, accurate and sensitive, which could be
used for the quality control of residual organic solvents in febuxostat bulks drug.
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T2 BN 7 R, IFRET T 5.
SR WoR, ZITIENER, RS, o TR
At Rk 245 v B B s R PR AT W
1 NE5RH

Agilent 6890 SAHAY; Agilent 7694E Tii 7 i3t
FERS ;s KA T A ZS (FID); HP Chem Station
T A

Y. LB, SR, &Pk, PUSIR .
EPEpE. SO, R (Eigal, KEm Rk
PR A PR 2 D) o EAT A A JFORHEE & il L AR B bR
JREDV AR A BR A w52k, b5 70 mh 121202,
121203, 121204.
2 HESHR
2.1 ®IEEHG

DB-624 B0 (30.0 mX0.53 mm X 3.00
um); KRR THE, 50 C4E+F 2 min, LA 10 C
/min JF% 200 °C, 4E+F 2 min; BEFE R E N 250
T, WWEE A 250 C. RlEsh FID; #<
HEai R, AR 2.0 mL/min, 2309EE S ¢ 1
TR 4. FATIRE 80 °C, hn#t 30 min, & &
B 90 ‘C, fLiXiy 100 C, AU, HEFE

H# 3 mL.

22 BRI &

221 XEERIIEIS RSB, &
BE. SR, SFRE. DUSRI . IEPERE. SR
W, N FILAEAN (DMSO) R IR 4y
Wk 6.02. 10.10. 10.10. 1.16. 1.42. 10.10. 0.704
pg/mL XS A A . PR S 5 mL X R
fiti &, I DMSO EZZ 100 mL =i+, ##5.
FEHEE 2.0 mL & 10 mL TS, s s5d,

HIES S
2.2.2 PRI TR RS ARIBCIEA W] At SR

FEL 200 mg, E 10 mL TR, 5% A DMSO
20mL, #&5), @, H1S.
2.3 RYERMERE

HOO S, RS2 2 mL & 10 mL T
M, FBAT, nanEE, AEARE . 45 R4
Iy G RE, FER KT 10 000,
24 ZMEXAREE

43 RS BOR JEA P 4691 0.2 0.5+ 0.8+ 1.05 1.2,
1.5 mL & 10 mL &, n DMSO Fike 2 %15,
BA. 2B 2 mL, B 10 mL TS,
nae s s, HFEE. SRERW: BiE. SR 7
NEE. &SP DUSRH . IEFRLE . SURTE—@
R BT R NG R R AF, WLk 1.

F1 KMXRERER

Table 1  Results of linearity test
HHLEH [Rl)= 72 r LML (mgmL ™)
i A=—11315+864.484 C 0.999 8 0.060 2~0.451 5
i A=9.487+1137.387C 0.999 5 0.101 0~0.757 5
S A=19.200+1 430.406 C 0.999 4 0.100 6~0.754 8
TETE A=3.978+1536.811 C 0.999 4 0.011 7~0.087 6
R A=12.803+7 330.585 C 0.999 0 0.0142~0.106 8
IF B A=295.719+66 545.244 C 0.998 0 0.100 6~0.754 8
B S A=1246+1524.163 C 0.999 5 0.007 0~0.052 8
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0T A P DMSO &5 R RE, BT 48 Al e
fR N LR TR IR 2~3 A5 0 1k, VE ST AR ) A
RIDBR, 4RPEE. OB, SRR & H . Y
SURIR | 1E Bl SR RS U PR 73501 4 3.01.2.52,
1.01. 1.17. 0.36. 0.05. 1.41 pg/mL.
2.6 FEEEIRE

O O 2 mL, & 10 mL TS, e

e, SRS . R 6 IR, TS TR
ff) RSD 18, ZiRHEE. B, SR, &L
VUSMemG . IEBEE . SRR RSD {H 7 54
3.09%- 1.83%- 1.75%- 1.73%- 1.78% 1.98%. 1.89%.
2.7 BREMRIE

HUtt = 121202 #£50 200 mg, & 10 mL 1025l
1, BN 2 mL DMSO, i, #8459, 2 fei
B 0. 2. 4. 8. 12, 24h, HEFEIE . AAH FEE
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CWE. PR DUSRRIE. IR, SNEER. EOR
BB ) RSD {73000 3.5%. 5.7%.
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U5 121202 #£44 200 mg, & 10 mL 15255
th, nas s, mewl e 4, HERENE . THE& S
RS RSD H, 4R HEE. LfE. 5 H .
PUZUERR . IEBEGE 5 PINAFIAKT Y, A H IR 5 O I
SRR 73 00 RSD {53512k 3.55%. 4.31%.
29 [ERERIRLE

S BIRHOG IS 49K 0.8 1.00 1.2 mL, &
10 mL &)fH, i DMSO Fils 2115, R4, FREX
45 121202 -4 A Ath ORI S 200 mg, 3£ 9 4y,
B 10 mL T, 20 5B & IR M 2 mL,
Inas BB RS, AN, R E . THE
AR, AR, SRR AR PIEM. IE
B SRR T3 [N 2 433 R 108.37% 104.02%

102.80%. 102.09%. 94.11%. 90.44%. 97.52%,
RSD 1H 554 3.60%-2.00%-2.18%-+ 1.30%- 1.55%-
1.65%-+ 2.52%.
2.10 H&SNE

MBS 121202, 121203, 121204 JF A w4
SRR % 200 mg, RS FRE, B 10 mL T,
I 2 mL DMSO, fnii %, $#25, e, X
FHAMRET S, g5 R WR 2. A Al J5URF 2588
A LA R AR . R, SORE. R NBE.
TET R VUSRI IEBEGE . SR IR 0 00y
/N F 0.3%- 0.5%- 0.5%- 0.06%- 0.072%- 0.5%-
0.036% . &5 I 5 HERE o (1 5% B /) & =17
(T E 25 0) 2010 AFR R B BE R E , 3 A dh e A
g, O W EE. VUSRI IEBERe 8 AR A
H, AR SRR AT R AR, (O
BILE 1,
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Table 3 Determination of residual organic solvents in febuxostat bulks drug

- HR P =/%
R i Ll S A T o U Pk i IEPEkE SR
121202 RATH AA 0.17 RATH AAH AAGH 0.017
121203 RATH AA 0.13 RATH AAH AAGH 0.016
121204 RATH AA 0.15 RATH AAH AAH 0.016
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1-methanol 2-ethanol 3-isopropanol 4-dichloromethane 5-tetrahydrofuran 6-n-heptane 7-chlorobenzene

1 ZABF (A, FRE B) FEmABERZAER (C) B GC EE
Fig. 1 GC chromatograms of blank solution (A), reference substances (B), and febuxostat bulks drug sample (C)
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