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Electrospray Tandem Mass Spectrometry for the Quantification and Bioavailability Test
of Gliquidone in Human Plasma

Chul-Jin Moon?, Eun-Hee Lee, Song-Hyun Yang and Hae-Ran Moon

Institute of Metabolism, Green Cross Reference Laboratory, #314, Bojung-ri, Gusung-myun,
Yongin-si, Kyoungki-do 449-913, Korea

Abstract — A rapid, sensitive and selective electrospray tandem mass spectrometric (ESI-LC/MS/MS) method for the
quantitation of gliquidone in human plasma was developed. A bioavailability study of gliquidone tablet (30 mg gliquidone,
Boehringer Ingelheim Korea Co.) was performed using the validated ESI-LC/MS/MS method. The dose of 30 mg of gliqui-
done (1 tablet) was orally administered to 9 healthy Korean subjects. After administration, blood was taken at 0.5, 1, 1.5,
2,25,3,35,4,5,7 9, 12, 24, and 33 hour. The validation data were as follows; the standard curve was linear (*=0.999)
over the concentration range of 10~1000 ng/m/. The coefficient of variation for intra- and inter-day assay were 8.30~18.86,
and 2.19~12.92%, respectively. The lower limit of quantification for gliquidone was 10 ng/ml. The pharmacokinetic param-
eters obtained were as follows; AUC, was 3861.17+1328.61 ng-hr/m/, C,, was 831.02+227.99 ng/mJ, t_, was 2.94+
0.77 hr, K, was 0.19+0.06 1/hr, and t,,, was 4.47+3.52 hr. Based on the validated analytical method and pharmacokinetic
parameters, a standard guideline of the bioavailability test of gliquidone dosage forms was prepared successfully and could
be used for the bioequivalence test of gliquidone preparation.

Keywords [] electrospray tandem mass, gliquidone, bioavailability

T E (gliquidone)y2 43X 9-$-#loH(sulfonylurea)7lE-2]
E2A, H% FATAA Y] BAEE AFT FUAEER
JEUL PHIE ASAA FdderE-E ERiT FoF
2~3A3tel Y aFHE FHs 5~7ARE Tt AFsH, Wb
717 #F3 AWFAo] glo] A¥FE s St ATF
o FEFAEY 95%= BHO R A4 5% AROT 4
Aok A=Y giks ARET ol F2 0]F0ix]7)
7o AFFIE 4750 dagel uel eHEo] Al
IEER FAHo] dojg F e H¥ol Auidoz Hrja
aHA ok FE|FEel gt AP 2E HPLC/UV A&7

A A

o

T

N

FE =R TR EolE ARleAR
(A3} 031-260-9627 (#2) 031-260-9262
(E-mail) biolab@mail.gcrl.cokr

212

2 o] g% B4y 2 LC/MS(atmospheric pressure chemical
ionization method; ©]&} APCDE o] &3 £44¥ o] Bl
3ok SYFE 30 mge T ofEEE A7HIE HPLC/
UV #Z&7)2 ©]€3F von Nicolai®] 199} Courtois®] B.1%
0] ATt 12t Fujelella] APCI AR} o] 2shiH o
ZA AMRIET} 22 electro spray(®]3l ESI) WS- x|ehst
FAdolut, HPLC/UV 45 v]iste] Ax) 2427k
A @8 5 QlE tandem massE A% B ¢t
3 o EFE A APAAE S=9le o ¢ Ane
At

¥ A+ ESl-tandem massE 0|30 AU} HEHo)
g B e, o] WS ol8ste] el o)
o= g ZelFEY FEEEE el AUC, Coup tuge
ty, 7ot EEHEE B4 welstust sl

H

153

3

b i e B =Y



Tandem Masss Z o185+ SEIFES] AWAo|8EAE 213

uE wy

Alef o 717|

Ngol ALSE Aok SR AR A AN AlBsta 9
= 2R R FYFAEE 30 mg TR FAP F
YFAE BEEL ARSI 2 e 5 UeH 2
Ah, @A), E9A 2 W EFEAE AREE 2292 (glipizide)
2 Sigma Chemical Co.(St Louis, MO, n|=)& 58] FJ3l5ich.
HPLCE- ol&dol ARg-5 3 We-e-2 TEDIA Co.(Fairfield,
OH, »|=)25H Tt} 848 7]7]2 Agilent 1100
Series HPLC(Agilent, ©]=)2} API 3000(Applied biosystem,
o)) AFRA7E AFEE T AP Eclipse XDB-C18
column(3.5 um, 3.0X 150 mm, Agilent, #]=5)%, dlo|&] A%
X 2= Analyst 1.4(Applied biosystem, U]=)E ARR-3}ITH.

vl PN b S|

AR AF ook Ao] AR A=A F5A AP
Z9%)) 278l0] Tk 19~55419) 73t ARl B AR 2o
£ &3k BRI 273332 diskl A =8e 3ol
TEHo A7 AEFE LI v SR s A A
BT 7o) ARG A5 Age) Agsica #ygE
9R& AAstel MAFYE Wkt APAZ MAH ARFEL
BAAZF 67.2kg60~85kg), BHAH T 22.64(19~264)9
275k dAdolgith.

vy

It 22|

EE A8 AlE A 104 ol F AT Bl &
OE Al oke B85 Ssiilth Al Ad 2% 647 I
A AgelAl FL A2 AFE F 2ER FHE
d A FELHE AR 94 £ A8 <4
E o3l &5, 2}, 4, xanthined] $8 Y 35 55 Al
g #eEith. @F 1046l 25 FEAIA A 2 A8F
2 HAA ol @8 XA Tasle] Al el A3t
k. oFEFoF & Azl AlRtell whet sl o gAY
A Ao B AF BE TP A AR} - A2
ARE AlFSISITh 122108 o] Ed & o] 47 Eote)
At w4 2o AFAE dEigith AIE Al 2kl
270 A7 APl B33l 244130, 33A1A] S 3}
Stk Ado] FaE F @Al As) sk, W, Jler o)
2 FAskn AT AE A HES Sak) I )
7NR1E] AEE BBl FH7ISA 0l 715315t

opgEEor U oY X3
oAAE SAste] HBATY F AURYo] Feiekg 4

Vol. 49. No. 3. 2005

3 FEAS QA T PAA FFEeE" 13 E2F
£02A4 30mee & 240 mis} ¥ HEAIACH 7 SgAR
BE] 05478, 14170, 1.5413F, 2A17), 2.5X178, 3417F, 35417,
4Nz, 5AIZY, 7AIZE, 9AIZE, 12A13Y, 24717F, 33A17A ¢ 5wl
o] g AFHT o FA M2E o ALl Y A
3] 4ol F 3000 rpmeA 1087+ FAEEE] @3S o
Ach B AR Hel $A44 -70°ColA EAA7EA] B
Eipri=g

3z FolFEe MY

FHHAE EFES e 59 F5E 1 mgm/E 7HEo
WE BEA71a, o] 89S W BASYUY blank BFOT
sjaste] FElFH=e 3 F =71 44 10, 100, 200, 400,
600, 800, 1000 ng/m! 57} HEE AFHE TFEFS U
Aok, EFEAT AR 0.2 mll JREFLA0R FaEy
A He-&A 5 ug/ml) 10 wek 1M HCl 40 We gof 1837+
A5t E2¢ 1.2 mle #ArMete] 187 1938 e
13,000 rpmeflA] 5% F<tk YRS FU1 WSS A=
S AFFCE §3 v AR SeiA AFRAA dojd B
AFE 0134 200 WE =0)1 17 B¢ WES 3 10 wE By
o FYeith. BFEPA RS J3 A (EFAE 39
ME-EFER FTEH)E Tl FUFHE kol o A
A& 233t o] A A Ao AL G3e] WAH
HEEAE IR EEED 9394)E didst 55
£ AFEsieit

FA 0] ALE-3F ESI-tandem mass®] £ 0 F o] FAS d|g
2(0.08% ZAhy/E2] T (90/10, vAv)e AMREle) f< 02 ml/
min®. ZEHFA0h, &2 positive ion mode, MRM model}A]
T O™ gliquidone Q1 m/z 528—Q3 m/z 403, UR-ES
=2 (glipizide)> Q1 m/z 446—Q3 myz 3212 A sttt
Nebulizing gas® A4E ARE-31991L, Ion spray 253 180°C,
ion spray voltage= 6.0 kV, collision energy= -9.5 VE A7d8}
Act.

A G E T FEAEY $EE S 1l 47
o] Bl diste] Boldd, A4, AEA, AU 9 7
E 58 W gt AU YA R EEERY
YIAA ] EFAAE FEFHAEY WREFEL] Had
Anle] FAH o2 vhe 89 WES(R)EA T3t S
A 23 A8E 59 Alste] AU AUAE el
A&3to] 5U7F AR S et YIS Tkt A
AL Aol g8l s o BEaks 71X BER
e He] WME-&(%)EA Faiglod, An@RdAe 22
HE 23l AS ) F88)(S/N ratio)Zt 5 o)de)a FY

2do] 20% olst, AgAo] 80~120%2 FHE WSS 5

d

2

;



214 AR - 0|28 - 5d - Fal
W R R T AT 3 Table I - Accuracy and precision data for gliquidone in spiked human
- : plasma samples
- - Concentration Precision (%) Accuracy
" 3 (ng/mi) Intra-day (n=5) Inter-day (n=5) (%)
: 10 18.86 12.92 96.3
Yoo RO ' Cl ¥ £ -~ * 100 992 612 1058
@ 200 11.51 3.09 100.7
400 8.30 4.25 101.2
s s ; 600 10.03 6.24 97.1
- : 800 10.07 301 100.0
L . 1000 9.02 2.19 100.8
. ?{\x
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. ) o L Fig. 2 - Calibration curve of gliquidone in human plasma.
Fig. 1 — Mass ion chromatogram of gliquidone and glipizide (internal
standard). (a) Blank human plasma, (b) Human plasma
spiked with gliquidone, (¢) Human plasma at 1.5 hour after . N -
oral administration of gliquidone tablet to a subject. i linear one compartment models 271% 3o BA Cale

2002 program(version 1.1.1y% %3l AXLaIIT)
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Table II - Plasma concentration-time relation of gliquidone after a single oral administration of 30 mg gliquidone to korean healthy volunteers

(ng/ml)

Time after administration (hr)
0 0.5 1 1.5 2 25 3 3.5 4 5 7 9 12 24 33

Al 0.0 476 3401 6159 11117 11565 1007.8 12263 8993 5744 3463 1915 1536 203 B.QL
A2 0.0 1024 2360 48L7 9169 917.7 6855 6434 3981 277.0 1566 613 547 225 204

A3 0.0 46 232 658 915 3023 4019 9649 7969 8294 2162 780 334 BQL BQL
A4 0.0 67.0 1596 2157 4494 3964 3982 4504 4283 3641 1090 926 818 155 B.QL
A5 0.0 67.8 867 1108 144.1 2394 5410 7389 6978 4337 1867 103.0 698 143 B.QL
A6 00 1850 6467 6251 8309 8539 8621 7327 5362 4634 2428 1895 1289 265 B.QL
A7 0.0 736 1912 5176 9490 9432 857.8 7687 7478 4987 1816 1053 60.8 199 B.QL
A8 0.0 0.0 163 522 1628 3069 4777 5772 4797 3111 1507 828 737 251 B.QL
A9 0.0 323 2931 7927 6183 5223 4820 4004 3558 188.1 783 441 363 BQL BAQL

Mean 0 645 2214 3864 5861 6265 6349 7225 592.7 4378 1854 1054 764 169 6.8
SD 0 56.1 1951 2785 3899 3425 2264 2550 1950 189.1 787 520 395 8.3 5.8

B.Q.L : Below quantitative limit.
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Fig. 3 — Mean plasma concentration-time curve of gliquidone after a
single oral administration of 30 mg gliquidone to healthy
Korean volunteers.

Table III - Pharmakokinetics parameters of each subject
AUCt Cmax ttmalx Ke t1./2

(ng - h/m)  (gm) ()  (ho) (hr)
A-1 6423.8 1226.3 3.5 0.22 3.18
A-2 3844.4 917.7 25 0.05 13.82
A-3 32793 964.9 3.5 0.26 2.72
A-4 2933.5 450.4 35 . 019 3.66
A-5 3237.1 738.9 35 0.21 3.36
A-6 5330.8 862.1 3.0 0.20 3.45
A7 4542.1 949.0 2.0 0.21 3.30
A-8 2750.4 5772 3.5 0.19 3.72
A9 2409.1 792.7 15 0.23 3.00
Mean 3861.2 831.0 2.9 0.19 4.47
SD 1328.6 2279 0.8 0.06 3.52
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