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Determination of repaglinide in plasma of patients with type 2 diabetes mellitus
by HPLC-MS/MS
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1. Anhui Provincial Center for Drug Clinical Evaluation, Wuhu 241000, China
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Abstract: Objective To establish a method HPLC-MS/MS for the determination of repaglinide in plasma of patients with type 2
diabetes mellitus. Methods The separation was carried out on Zorbax Eclipse XDB-C,g chromatography column (150 mm x 4.6 mm,
5 um). The mobile phase consisted of 5 mmol ammonium acetate aqueous solution (0.1% formic acid) and acetonitrile (10 : 90).
Temperature of column was set at 35 °C, and the flow rate was 0.5 mL/min. Sampler temperature was set at room temperature. The
injection volume was 5 pL, and the injection time was 6 min. Electrospray ion source and positive ion multiple reactions monitoring
scanning were used. The ion pairs of repaglinide and internal standard nateglinide were m/z 453.6—230.5 and m/z 318.4—166.3,
respectively. The venous blood of type 2 diabetes mellitus patients who regularly po administered with Repaglinide Tablets was
collected for 4 mL. The blood concentration was determined by HPLC-MS/MS. Results The linear ranges of repaglinide were 0.1 —
50 ng/mL with the LLOQ of 0.1 ng/mL. At the LLOQ (0.1 ng/mL), and the low, medium and high mass concentrations, the accuracy
were 91.71% —103.67% with RSD of inter-day and intra-day precisions less than 10%. At low and high concentrations, the matrix
effect and extraction recovery were 96.97% — 97.62% and 81.22% — 93.94%, respectively, with good stability. Conclusion The
method is simple, economical, rapid and sensitive, can be used for the determination of reaglinide in human plasma of patients with
type 2 diabetes mellitus.
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1.5%ML 208 (HbAle) i, IR EEHT
BIT IR R = RS S B A el
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WL TS R RIE D B SCERIRE B S 5143
P PRI 52 79 0 e R € RS R B 3
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1 UE5RF
1.1 RIS EE

B9 LC-20AD . t%E. SIL-HTc HFNIEFERS .
CTO-10ASvp FEifAH « API4000 = 5 PUMRAT i A% «
Analyst Software 1.6.2 T./Eul (3£ AB SCIEX A
]); Mettler Toledo AB135s 4 Hi 1 K3F; SANYO
WARIR VKA ; IKA-Werke Typ VX 2E T HE K,
TGL-16G & 20D l.

1.2 K7

%ii #% %1 %% )y ( Boehringer Ingelheim Pharma
GmbH & Co.KG ‘E/=, #k 02 mg/lv, #t5
20170023), K& FI 20 (Sigma A F], it
018K4701V, JHRH /1% 98.0%); PFRTAK 143 X}
i (Sigma A F, L5 063M4741V, i3
98.0%); HfE (HEEERE A, 4 (£E ACS
AFD, HIR GEERMAFD, LA Ltk
afi; Kk Milli-Q 237K, HAkm ok ordral
KU b ARk A TR R .

2 AEEER

2.1 BIEFRIE Y

2.1.1 A% Zorbax Eclipse XDB-Cig i 4
(150 mm X 4.6 mm, 5 pum); ¥ishd: 5 mmol BEFR
BRI (5 0.1%HR) - ZJE (10 1 90); Ak
35 C; AR 0.5 mL/min; HERESSUEE A HE;

HEFEARRR: S uL, SEFERTE]: 6 min.
2.1.2 RIS HmIE SR (BESD, EE T

SN IR (MRMD R, s s 4s . bR
TR HN A2 AT I &S 7R 53 3 h m/z 453.6—230.5.
m/z 318.4—166.3. JJiili 24 i< (CAD) 41 kPa,
KA (CUR) 172 kPa, 2546 (Gasl) 275.8 kPa,
NS (Gas2) 413.7 kPa, W% L[k (Is) 5 500
V, ZALIEEE (TEM) 500 C. Fiks 41231 A Fp 8
KB 25 10 88 1 L 5 L R (DP) . AlfA# 35 4k HL (CED.
AR (BP). filfd = H TR (CXP) 405104 7.
104, 36. 19, 10. 9, 17. 14 V.
22 WHERSEARHE

K BRI 9.22 mg Figkg 41 4556 B E 10 mL &
R, RS AR IR 2, 15 904 pg/mL X
m AW, BT 4 CCUKRE, A ISR 28 R HE )
KGR SRR BE R 5004 250, 100, 50, 25, 10. 5.
2.5, 1 ng/mL RFIbRME TAEBAE . Ty € (300,
30, 3 ng/mL) 3 MKEERITIE (QC) TARMF &
i N2k (LLOQ) (1ng/mL) FEfh.

R R E AR M H) 4 6.91 mg T 10 mL =l
W, INFEE - UK (50 1 50) RTINS ZIE, 155
677 pg/mL WIANBRE S, HIHTEE - 7K (50 @ 50)
WA RS 5 250 ng/mL 1 Fr TAEW
2.3 MERHARNGESE
230 MLERES AR EIFIAL . BUg SRS S A
MEEREA 200 uL, BT 2 mL HIEZLEF, 735
TN R J5 2 % P52 PR Bt AR B s A v %
20 pL, WAHETRA] 30's, RITSE Skt 41 4% i ik 5 4y
W24 0.1, 025, 0.5, 1, 2.5, 5. 10, 25. 50 ng/mL
PR AR I A ot 5 T A 710 2% BBV JEE 23 ) O 0.1
0.3. 3. 30 ng/mL [¥] LLOQ HLJFE M LA SR s
T VAR FEE TR ST LA ity FRAR I A b AR 20
uL F1ZJi 500 uL, nJiEi~) 30's, 12 000 r/min &5
> 5 min, B EIEWBEERE 5 uL 73
232 FAMLEAE S RCHIAAR L B 200 pL 32
WH MRS, BT 2 mL HZERLE T, 200
A 20 uL ZJE - 7K (50 © 50, JAEEIRAI 30s, PRk
PN 20 uL P FR CAEHRT 500 uL i, #2K 1 500
r/min JE¥%A] 2 min, 12 000 r/min 250> 5 min, HY
3 5 pL BEFE.
24 FHEFEER
2401 LErEe o B R R A A R A
fis LLOQ LA SR 3Z 88 I 2 J5 IR L 2R A b
P “AMRPEARBE VLY TR J78 00 i A 3 s R
I3HTe LEFTEEALI) HPLC-MS/MS 441 F, ILRFE
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1-repaglinide 2-nateglinide

&1

THME (A). TAMEMARF (B). LLOQ MR (C) FOAR 0.2 mg Fg512s 16 h FIEHES (D) MRM Eig

Fig. 1 MRM chromatograms of blank plasma (A), blank plasma spiked with internal standards (B), LLOQ plasma sample

(C), and plasma sample collected at 16 h after oral administration 0.2 mg repaglinide (D)

242 SLMEGHEAERER  BUEREEE  A IR
200 uL, 23NN RBUARAE LA, % 2.3.1 TR )5
TERCEE, bR . DAEGAS B A5 0 AN S N bR
WA TR PR LU AR BT R B A A Ze Pk (B, 45 E1
JRE Y=0.018 4 X+0.000 079 2 (r=0.9949). %55
FH], M AIZAAE 0.1~50 ng/mL 2P0 R R,
AR IE AR [RGB S8 P AR AR AR £ 15% 0 [

Wo MREEMRN 0.1 ng/mL, 5% KT 10.
243 REEREAAE AL % 2.3.1 TR VAR
I LLOQ ML2¢ 4% 5 (0.1 ng/mL) A, . & (0.3,
3. 30 ng/mL) LM IS IMLHAE i A2, THEORS
FREFAER S [ —HERE R IE 6 Ik, TN AR
Sy JESENE 3 HEAESL, TREALEAR . Hb. it
[#] RSD 1 ¥)/N T 10%, 4R INE 1.

Fz1 HBEEEREREER (n=6)

Table 1 Results of precision and accuracy tests (n = 6)

FRWE  — P : I
oty MHUGERLY ENRSDR MR WEGeemL) W W /%
RSD/%
01 0.1040.01 6.73 101.58+6.83 0.1040.01 710 103.67+7.36
03 0.27+0.019 7.04 91.714+6.45 0.28+0.02 6.50 94.5246.14
3 2.9440.083 ) %3 98.11+2.78 3.0240.09 3.02 100.8243.05
30 30.1840.26 0.85 100.61+0.86  30.0940.55 .84 100.31+1.85

244 JEFURN B 6 M ANFRRIER A B, i
B 30 so RIS FHL 2 4y, AE43 200 pL,
SET 2 mL HIEBLES, 005N
500 uL, ¥=¥%IE~) 30's, 12 000 r/min 25.0r 5 min,

WA FIEW, BT 2 mL HEERLOE,
AN P AR TAEW 20 pL R 2RI = 2

Tl T W6 910 4% (1) o4 TAEMRAS 20 pL, FR%IRA)
30's, 12000 r/min &5.0 5 min, HUE3SHEERE 5 uL
O3 e RO B v B A 41 4% g A BRI TRTRR 23S0l ok
By« Byo Hl 50% MK - KA AL, HoAR#AE
) b, VRO o A 1030 1 E A% 21 2R A
WETHI RS BIC A Ayy Ayo FEIEIETRALN, (ME) =
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B1/A; X 100% U 5 Fikes 41 2% 1) 3 RN, , 4% HE S5 80,
(ME) =By/A> X 100% 155 AR BTN o % I
I A R HE TR0 o (10 € 135 i A 5 A B
(17400 1) B SR AU ), AN 5200 1L 2R P A% 271 2% TR0
R 2.

2.4.5  FEEUASCRIRES NS R o) S % B
FHZAG. R E (0.3, 30 ng/mL) FEA, $2.3.1
TR P iEA BRI IERE s 5 Y S0 i 1 2 1
MR B4 % . kS (0.3. 30 ng/mL) FEA,
HEFE T, A ARG AT A o R S A A
WREESBCH] 6 e, 2 IR ECHME . Sk
FES I AR S G TR IR 38 W AR LU T H S 42

IR . $% 2.4.3 U7V PAT B EAS F 2318 =
WP 0.3+ 30 ng/mL) MK TEFEA R 6 43 HH00 &
T (0 1 P v i A% 1 % R N BRI TR 43 e k) G
Cyo HAREUAWZ (REC) =Cy/B; X 100% i 542
e, 25 R WK 2,

2.4.6 FoEVERK ¥ 2.4.3 TUTVEEC GRS 443
ik, ®RE (0.3, 30 ng/mL) MM RFERES, &
6 17, 35 SR IEAE S E R JBCE 4 hy FE S AL
J& B EhERE S IACE 20 hy —80 CUKAH T e Bk 3
W —80 CUKHH{RAE 90 d IR EMER L. 45R
ks HARAE FIR G N ORAF A T I AR PEAC L
WK 3.

F2 ERYEMEERRELER (n=6)

Table 2 Results of matrix effect and extraction recovery (n = 6)

\ B KN, Ml
R /(ng-mL ™)
HE/% RSD/% HAE/% RSD/%
0.3 97.62+7.27 7.44 81.22+9.63 11.86
30 96.96+3.13 3.23 93.94+4.45 474
F3 BEMREER (k=6
Table 3 Results of stability test (n = 6)
TRAESAT JRE )Y /(ngrmL ™) S /(ngrmL ™) RSD/% TR /%
bR 0.3 0.29+0.02 8.12 96.91+7.87
30 30.55+0.60 1.97 101.83+2.01
B =l JF FE 38 0CE 0.3 0.2940.02 7.65 97.43+7.45
20 h 30 28.3540.78 2.74 94.51+2.59
VRl 3 1K 0.3 0.28+0.01 5.35 92.87+4.97
30 30.98+0.87 2.80 103.27+2.89
KIHAA 0.3 0.28+0.03 10.71 90.07£9.65
30 30.47£0.72 2.36 102.46+2.42
2.5 2 BUBEIRIR BEIREIIRMZARE FERCK, AT REHE— D AR SN
3 FDA BEAZY )0 90eR S s, Awt ~ 400
FUAEAR R e i s 2 e LIS BE 2540 bkt 7t § 300 -
ARACBRZ: D25 W %, DA S il & Y 28T s [ S 0]~
AR DR T2 1 2 mg/ik, 3 %id, ORI E ool .
BRFB A U280 3 d gt hy 4~5 P38 SORLA e

J ML 259 IR AR (1) 2 OB PRI 2 79 il SRAE R
TRZIET GAREA) BURZ ik 4 mL, &T
EDTA HUiEE 1, SRJ5 20 10 min 40U, KH]
HPLC-MS/MS ¥ i 25 B, 25 LK 2.

JIT A 2 AR R ks 210 2% J AR A IR RS L 24 94K 2

t/'h
2 FiRAEMEHERPIRETIRNGYIRE
Fig. 2 Reglinide concentration in plasma samples of subjects
3 g
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JE T
TEARAC TGS, i T Ents 2123 BAT 55 IR,

FEARAHTIIN 0.1% FRR HI IR TR R, ZKAHH 5 mmol

WP B ) U (0 B W TE DR A7 AT HLAH Ll s

2 90%IS H I [RI S AT, (LG TE R AT 20l %8

FE S SR A URH I 1 (o 35 0 T R e N AR, 45

RRIAEH] CIERISAT T UETEEAT . W N5 [F]

INFASKIF 5T 3 900 5 4% 1 AEAN AR IR 4 T I (i 06 T8

F AR, RBUAE A 35 °C W TR [ A AR5 5

EFENFRINS, ABIETUE S8 IEE B IR AR B )

TSR FIZS o A SCHRARE [ A7 2 ks, (R

JE R AR IS DT, RIS AR UL A% 41 4%

VB WARBEAT 773224 25 520F A IUA0) R0 N A T 28 o

RENAL AN IR AR e s P IR AR AR ZE AN K

HIRMs SIS E, AT INE. 546, 40

FHMNE ., CIFUIEE AT, RI L

UTE B IR 7 R AT S (I T RN A . ASHIFST

T T R T R 2 AR bR B 7 A (rp [ 25 102015

TR €9012 AEMIREASSE B4 T 5 IR g 5 B ) )

O o AR TR, DN 2 £ 2 R B W v £ 1

PR BAE Ko 53CRREGER, ASSeie it A FE

MASAIRHE B . SRR RTINS IA A, AT LAY

ZINA . DI Y, SRS AR, A

BLogut, Puds, REL G I 8 AN 2

IR BT MUREAA 25 8 725
i LR, AT VAN AMERG . R

e N2 Bk 1) 28BS o AR SIS B BR AT IR

£ 0.1 ng/mL, 7] LAY — R 25 30 2 A AE L il oy
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