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Determination of 10 residual solvents in tenofovir dipivoxil APl by headspace
capillary gas chromatography

ZHENG Yin, HAN Jian-ping
API R&D Center, Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

Abstract: Objective To establish a headspace capillary gas chromatography method for the determination of residual organic
solvents in tenofovir dipyrofuryl fumarate (tenofovir dipivoxil) API, including methanol, isopropanol, dichloromethane, isopropyl
ether, ethyl acetate, cyclohexane, isopropyl acetate, toluene, N,N-dimethylformamide (DMF) and N-methyl pyrrolidone. Methods
DB-624 chromatographic column (30 m =< 0.53 mm>3 um) was used, carrier gas was used with N,, and volume flow rate was 4
mL/min. Programmed temperature was 35 ‘C for 10 min, then increased to 220 ‘C as the velocity of 20 ‘C/min for 5 min. Sample
inlet temperature was 230 °C, FID detector was used, and detector temperature was set at 250 C. Shunt ratio was 10:1, LOOP was
110, TR line was 120, equilibrium time was 40 min, and equilibrium temperature: 90 ‘C. Results The separation degree of ten
organic solvents met the requirements, and the linear relationship was good (r >0.999 0) . The average recovery was between 92.8%
and 107.0%. Conclusion The method is simple and reasonable, and can be used for the quality control of residual solvents in
tenofovir dipivoxil API. It also provides reference for other APl which need to determine boiling point and organic solvents with
large difference in boiling point and limit.
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isopropyl acetate; toluene; N,N-dimethylformamide; N-methyl pyrrolidone; headspace capillary gas chromatography

B SRBWARS MR CEiREEED 2%k M, EEA REFNMRSNUE RN, AR
B R A JI R I — MR R S I e SR RRPIBERREN RS EREREEES
7, 2002 SEAERRHEE BT, HATS A HIV-L &g lad b, 7R, . S Wk A
Rg e 2 RBF R gy sh e sbsh, BiETmeE B BN, Aok, ZRFAR. . NN-
N R HRRPUR S EY), RATIEPUERR WS EUZ (DMF) A1 N-FF BRI A B S 7711 o

i HER: 2019-05-14
fEHET: A W, &, BRI, FENHAGHFENA T/E. E-mail: zhengy@tjipr.com
“BIEEE whdd, &, BARR, EENFLNHR T/E. E-mail: hanjp@tjipr.com



. 2284 - AXEwE%E  Drugs&Clinic 5$34% $8H 201948 A

T ICH A [ 25 L2k, TR LA B Ak 10
. Bl 2R msl BREA R ELIE 5 E 3 A

FAZERER o ) & VA 5 g SOk 25 P LA )2 e 6 7

T, e AL RE A (7] ) R AR AN R 6 10

R T AT S S T —Fh b 5 v ) s il
BB 10 FhA LA
1 UE5HF

XSE 105 BYHL 7R, 5 A REE) - FERIZ A
"]; Agilent 7890A B SAHE LA (FID il 4% ).
Agilent 7697A T HEFEES, 36 EH 2B A 7] .

. ile. S, RImE. BRSOl
Wk LA 2. NN-ZH S B
(DMF) F1 N-F LR e i 35 o s frafl . — HRE Y.
B (DMSO) NZE[E ROE it 4li, & iktETe R
Z4, A, #it5 AL B. Co
2 FHEEHR
21 BIEEH

DB-624 ffifi4: (30 mX0.53 mmX3 um); #
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Fig. 1 GC chromatograms of tenofovir dipivoxil sample (A)

and reference substances (B)
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Table 1 Linear range and quantitative limit of components

5% G Ry r Ml (ug-mL™) KPR A(ug-mL™Y)
i Y=1.046 6 X—7.6410 0.999 9 30.1~1203.8 0.15
S Y=1.658 5 X—22.489 0 0.999 8 49.8~1993.9 0.25
ZEPL Y=1.296 9 X-+1.573 4 0.999 8 6.0~283.5 0.03
S Tk Y=238.085 X+684.280 0.999 5 50.0~2 001.6 0.005
2R 2.1 Y=4.638 3 X+5.054 0 0.999 6 50.0~1 998.0 0.25
Helki Y=48.512 X+641.380 0.999 4 38.5~1541.4 0.038
VN[ &S] Y=5.431 X+15.754 0.999 5 50.0~2 001.0 0.25
GiES Y=6.301 6 X—3.485 3 0.999 5 8.9~355.5 0.04
DMF Y=0.160 7 X—0.966 5 0.999 3 8.8~350.6 1.75
N- FF S b e i Y=0.053 7 X—0.0155 0.999 3 5.4~215.5 5.39
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& DMSO [ 10 mL &=+, F DMSO #ift 2 %
B, FRAIRNAFREE N 809%. 100%. 120%[H1%f IE i,

*2 BiawFRERNAPEX

i AR S B & v AR R R 2R 2 4
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SEREk g b i - 38 (RIS 2R 23 70l 9 107.0%. 98.7%.
105.1%. 93.2%. 99.2%. 92.7%. 99.3%. 100.3%.
100.9%- 105.3%, RSD fH 7374 2.6%- 7.4%. 2.3%.
2.3%. 2.2%. 2.6%. 2.7%. 2.9%. 3.6%. 2.9%.
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Table 2 Results of residual organic solvents in tenofovir dipyrofuryl fumarate samples (n = 3)

il R 1% S % ZHAFHtI% 5t I BEI% BT .81 %
A 0.001 4 0.068 A H 0.000 5 A H
B 0.001 3 0.080 ARA 0.0013 FA
C 0.000 6 0.028 ARATH 0.000 8 ARAG H
s IO kil% LR 5 I IEI% 12K 1% DMF/% N- FF B 5 il /%
A 0.000 1 0.000 7 AR H ER ok ARAG
B 0.000 1 0.0030 AR H ER ok ARAG
C 0.000 1 0.0018 ARAGH At RAH
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