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Simultaneous Determination of Etravirine, Rilpivrine and Delavirdine in Human Plasma by LC-MS/MS
LIU Xiao-gian, YIN Lin, SUN Tao, JIA Xiao-fang, WU Da-ge, LU Hong-zhou, ZHANG Li-jun (Shanghai Public
Health Clinical Center, Shanghai 201508, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of etravirine, rilpivrine and delavirdine in hu-
man plasma. METHODS: After plasma sample was treated with protein precipitation combined with extraction, using telmisartan
as internal standard, the determination was performed on Eclipse XDB-Cjs column with 0.1% formic acid+100% water+methanol
(20:80). Etravirine (m/z 437.1/165.1) , rilpivrine (m/z 367.2/195.2) , delavirdine (m/z 457.3/221.2) and internal standard (m/z
515.1/276.0) were detected by electrospray ionization (ESI) with positive ion in MRM mode quantitatively. RESULTS: The linear
range was 0.02-5 pg/ml for etravirine (»=0.994 2), 0.005-10 pug/ml for rilpivrine (#=0.995 6), 0.001-5 pg/ml for delavirdine (r=
0.998 0), repsepctively. The lower limits of quantitation were 20, 5 and 1 ng/ml for etravirine, rilpivrine and delavirdine, respec-
tively. The intra-day and inter-day precision and accuracy were all in line with the requirements of biological sample analysis
(RSD<C10% ). The plasma samples were stable after three freeze-thaw cycles and being stored for 4 h at room temperature and 60
days at —80 °C (RSD<{15% ). CONCLUSIONS: The method is proved to be rapid, sensitive and repeatable, and can be used for
the determination of plasma concentration and pharmacokinetic study.

KEYWORDS LC-MS/MS; Etravirine; Rilpivrine; Delavirdine; Plasma concentration
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2.1 Bif&s

{4,351 Eclipse XDB-Cis (150 mmx4.6 mm, 5 pm) ; i 3l
AH: A0.1% HFZ+100%7K )-B(FHEE) =20:80; itk : 0.5 ml/min;
FEfEL: 35 °CilFFERE: 10 plo SR A shiliRE =,

2.2 FUEEH

A% 25 AL B 5 (EST) , R A IE L fp A A 20, 38 1 IR
J&:550 °C;HLE :4 500 V; S555,: 69 kPa; CAD: 41 kPa; Gas 1:
276 kPa;Gas 2:345 kPa, $#i A= Z ROV I (MRM) ; HF
FE PR YDIN AR A5 AR A DC 5 AN Hb =5 0 1 B B %
mlz 53R 515.1/276.0.437.1/165.1.,367.2/195.2.457.3/221.2, %
#EHLE (DP) 4351 80,7070 .65 V, A FTHLE(EP) 2303 4 3.5,
8.10.7 V, hlifi#i G (CE) 4372k 63 .45 .45 .35 eV, FAHli i ] 43
24 100,200,200 ,200 ms.

2.3 XtRMABERAEH
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SrHT IR AR B SR AR, 1.0 mg/ml AN 23, F—80 C
PRAE . N RS R A i 4 % 1.0 mg/ml 785 FH B g
A il T3 bR B 43 )4 0.2,0.5.1,2.5.,10,20, 35,50 ug/ml,
1] DG =5 b T 5 v B 43 5 4 0.05.,0.1.,0.5.1.5.10.,50.,75.100
pg/ml, HAV 35 BE o i ¥ 43591 4 0.01.,0.02.,0.1.,0.5.2.,10.20,
35.50 pg/ml WIRAT 4. NPRIY FIRTTE R B 10 pg/ml.
2.4 IMRFEFRAGE

KB BBUNE 200 ul, BT 1.5 ml &.08 % K %5 A
15 20 Wl 110 pg/ml PIFREK VP IIZ 20 pl, 1A 30 s, FMA
L ) A (50 mmol/L BifTREL- 2 =1:6, V/V)200 pl, IR iER
42 min, T PY IR0 T 56 1 ml, iR BEIR A 3 min, T4 C
T, L4 12 000 r/min /5 28 250 (13 400 xg) 10 min, T B E &
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Sax
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Fig1 MS characteristic ion chromatograms

A. etravirine; B. rilpivrine; C. delavirdine
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I3 B 6 2452 0E 25 UMLK 5 58 5 e ek, 5 R 3
WY& FE A B ARAF 10 3 HE3, NIEMEAR BJC T4, bR
WARE o A5 LN A5 1 SR 5 AR+ DL 55 AR+
IWE -+ P BR R VD H 0] BRI 1) I R st i IR LT 2,
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JF470.02,0.05.0.1,0.2.0.5.1.2.3.5.5 pg/ml, FI VL b i 2 5
HHE 4 0.005.,0.01,0.05.,0.1,0.5.1.5.7.5,10 pg/ml, HiFr =5 mE
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Fig2 Typical chromatograms
A.blank plasma; B. blank plasma+0.02 pg/ml etravirine+0.005 pg/ml ril-
pivrine+0.001 pg/ml delavirdine+1 pg/ml internal standard

HERE 10 ul, sk @i E . DIRRIAHRE (x) RREAstr, FE
W15 bR R W T FR LG AE () AR bR, RTINS R /N 3R 1
(w=1/x") AT IE I, A5 =5 AR R0 VC =35 R0 b 5 0
B4 A o it TRT A AR 43 502 p 5 =0.189x x — 8.58 %10 ~° (r=
0.994 2) .y 5 =0. 556x 4 +4.69%10 " (+=0.995 6) .y =2.13x s+
5.03x10*(r=0.998 0) . Z5HL R, = M 25 W J& 49 0l 4
0.02~5.0.005~10.,0.001~5 pg/ml Gl N L R BRI
28 REEEZ

FE N R (LLOQ) SR F Bt 43 T i (5 Lk =10, 7E 5
7R 50 D e (S P R B v 25 <20 % o AR AR R
DL 5 A | B 5 E A9 LLOQ 23 %3 24 20,5, 1 ng/ml. £ i FiR
(LOD )R B3 o b Bt (W L = 3, il =5 Ak R DC 5 6K tbhir
FHIERLOD 435124 5.2.0.5 ng/ml . Z5 L0, Ay i 1R AT
1) R FHUEE , BRI TG e I A I 1 77 22
29 RBEEREREKZRXE

Bz (I3 200 ul, #7082, 7" 0 Jr B Be il s A 8
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FE43 A1 0.01 4.8 pg/ml, My =5 W Jo i v BE 4351 4 0.002 .2,
4 pg/ml) BB LWL QCHEf, B —UREEEAT 5 FEAR AT, i
SEME 3 d, MRS H ARRIERTZE T3 QC AR A A5 i vk 1 I
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Tab 1 Results of precision and recovery tests(x+s,n=5)

s WAR HPREX  HEREN g, i,

pg/ml ER wo/ml RSD,%  JER, pgml RSD,% % %
IkiiFtk 005 004930003 594 0051+0005 893 979509 1195£777

2 190640097 509 206510139 675 905+281 1155£5.66

4 40380070 422 410340302 736 898%377 11241618
FIEHA 001 001020000, 444 0010£0001 923 93.1£698 1105+9.06

4 38560.064 425 397840294 738 88.6%381 102.8+6.68

§ 768010266 347 789040428 542 882%291 1063+4.89
AR 0002 000210000 763 0.002£0.000 983 1024635 9141722

2 197040092 465 201610138 689  919+200  958+412

4 ITBE0I81 482 397840350 881 93.0%446 9764605
2.10 ERMA
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2.11 FPBREMER
e i B ey /N IS S IR e VA E1 il (AN AN = e (Ao

Y I RE AR R R E A5 R IR M (= 3) K25 R 1Y
RSD<<15% . WFFEZE A mon M= Ak RIVC 35 A 45 ne
MRE T A 4 haE KIMF AR RE i —13.8%~9.0%,
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Tab 2 Results of stability tests(x+s,n=3)

WEHE, pg/ml

Bl ARl e KR 80 ClRfEL M
it Fik 0.05 0.0431£0.002 0,046 +0.001 0.0484£0.003
2 218140135 21354014 21380126
4 446240094 4.184+0.205 450420117
Flek 0.1 0.011£0.001 0.011£0.001 0.009+0.000
4 417140163 362040245 4112£0300
8 748340404 75840698 75600461
Hhiching 0.002 0.002+0.000 0.002+0.000 0.002+0.000
2 182740046 2.15840.114 2214£0.137
4 3421 +0.106 3764+0.184 3472+0.128
3 ITig
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