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¥R BIIPUM S TS1%1X, 5 4 7 — Vv (5-fluoro-1-[ (2RS) -tetrahydrofuran-2-yl] uracil,
FT), ¥ %5 ¥ )V (5-chloro-2,4-dihydroxypyridine, CDHP) B X NF 575 Y v h 1) 7 A
(monopotassium1,2,3,4-tetrahydro-2,4-dioxo-1,3,5-triazine-6-carboxylate,0xo) O&HITH 5.
TSA® 1%, FWHTH % FT #% 5fluorouracil (5-FU) o780 KT v 7T, KRl CRiPER# &
TH 5 5-FU IR SN THESERIR LR L, PAEBFEICBIT AT —28 LT, HA
CHHENTVAY, TSI® O EREWEHICIE, SREPIH, TTN%, MLERE, kbR,
EILAE, BERH LY. WE, TS1YEEICBT AL, REMELR EDOIRE BHE D H
HENTVEYY, TSI®EEICL Y, Wil o FT R 5-FU Mg E 2 0, IREIHEDRIE
WG LTwa s Tns>?, FEiEHF O FT B £ U05-FU o &I ZRFHEOR KN % M5
720 R WY R WL O BIRO 72D IAM R TH L. 5F T, TSIV HLGH%FT BLU5FU IS
OV, ML S DOHHHES? 3H D D00, FEHRODH A S OIEKETOHED
VBHLIETTHA. RFETIE, v MEEPFT BLOL5FUIZOWT, filjifli 2w ik
BIXOEBEERKEME/ERGAR 2 o< b2~ 5 7 4 — (Hydrophilic interaction liquid
chromatography, HILIC) #& ¥ ¥ 7 28 &5H (MS/MS) % fildA G b8 THr L HILIC-
MS/MS #4127 L DFSE % il A7z R, 10 ul & v ) MeE IR % (5 3 2 gL #L %2 17 -
7of%, I % EE HILIC-MS/MS 2B I EAT AL DO @EKENLA ANV —T v o
BECThotz. RFEZ 28N HHECER T/ TSIYHRSEZORBEHTFT B IO
5FU OGHTIZH IS AT EETH - 72.

X—T—KR:FH 7=, 5-70Fur s I, R, BAKEMEERGKRZ o< 75

74— (HILIC), % ¥ 7 AEmHH (MS/MS)

Wk vz 47—V WA 7727 2 (i) 5

FNEFNEAL. T M=)V, BHAKB IO

L b - B Z DD FAIEIE LC-MS H F 72 13RSI IS AH S T

5-FU B & OF 5-Chlorouracil (NERAE#EMH + 1S) L25D%MH L7 BRI V72 Drummond

i& Sigma-Aldrich ¥t (St. Louis, MO, USA) % 5, Microcaps® % 7 A Bl % (& & 65mm, 4%

FT XAOEMETE (KB »5, ALFEKRSELT  097mm, WE070mm, H&E25ul) &, 773
THLEE
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Table 1 Optimized MS/MS parameters

Compound MRM transitions DP EP CE CXP
(m/z) (V) (V) (eV) (V)

Tegafur 199 — 42 —50 —-10 —-30 -6
5-FU 129 — 42 —50 —10 —29 -5
5-chlorouracil (IS) 145 — 42 —51 —10 —-29 -5

DP, Declustering Potential; EP, Entrance Potential; CE, Collision Energy;

CXP, Collision Exit Potential

(KR 2»HHEALT.

2. BEHEME B X VBB (QC) B OER

FT, 5FU B X OIS £ IE, [Thh 03y
PAEHAER L7128, A Y J — VTR UARAT ] i
W (Img/ml) & L7z, X512, Z O HAEER
ALY ) —)IVTHML, 005~ 100 ng/10 pl O #ipH
OFEHRERAERL, ACTRELTHERLL. 7,
FRE R O WA ma kR, A TR 10 ul 4720
04 ~40ng OWEHPATER L. 2B, HEH
(004 ~ 40 ug/ml) ZHFEEHEDIZ X - TER L,
5-Chlorouracil # IS & L CfEH L7z, QC ilFHI M
e RO ET, NI 10 ul 7 04 ~ 40 ng
DI IR EEHPH CTER L 72

3. TR

NTHHE, HRAEIRE T 17— L W2 & Hw
720 YA TIX, 1T UOICALER 10 ul 12
FT, bFUB X ISZHMmML, E5IC2MBEERT
VEZTLABWAOU 2% FETE M= MUV
250 ul Z M 2 _A L7z, Z 0P AT 19,600 X
g T3 LmE 24T, BiE 15 ul &2 55041 & A
TUITTI4 L7

4. irEE B L OEN:

ROHE Y A7 HI2IE UFLC (B, 5k BL O
MY TVNEHRE ) =T A4 2 8Ty THEEHE
# L 72 API4000 Q Trap MS/MS #¢1& (AB Sciex,
Framingham, MA, USA) % w7z,

HILIC 3 #T 4 1&, LA F OkE TiTo 72, ¥t
#1194 ¢ Imtakt #H B ONEAH A 7 2 UK-Amino (£
E50mm, W 3mm, FEE3Ium), H T AHMEE:
40C, @ : 10 mM BEfR 7 ~ £ =7 A (pH
68, #HBEA), TEHb=bUN (BHEB), V=77
YT h B%) :90% (0min) = 8% (1 min)
—30% (2min), # 7 A%E 0.7 ml/min, AFHE
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A 15 ul

Baihrid, KREEALSA 4+ » 1k (atmospheric
pressure chemical ionization, APCI) O #1 + ~
E—FTiHo7. MSA ¥ ¥ —v — AKMREIZL,
AF Y —=ABE: —4500V, 41 4 >V — X
B :500C, A7 A4 —FRAE (EREZRR) :
60 psi, ©—% —HAE (EMEZS): 50psi, 71—
TUYAAE (EHESEE) 12psi, ZVAFy v
E— NIZBITAEEHM : mz 50 ~ 350, 7—7%
HUY A AEEM 0 250 ms, peak J-fEIE @ 0.6 ~ 0.75,
)V a v HAREETAERHH L. ZENL
E=%1 7 (multiple reaction monitoring, MRM)
NT UV a VIEEEWITHIL L7z MS/MS /X T
A—¥ — Oz iE (Table 1) L, 7— 7%
MHTiE Analyst 151 V7 F 77 (AB Sciex) %= H
WTATo 72,

5. MmEMEOVER

L, B (004, 0.08, 0.1, 0.2,
05, 1.0, 20, 40 ug/ml) B LIS (1.0 ug/ml) %
N LRSI U CHILEE 2 47V, B3 % HILIC-
MS/MS ® MRM I %€ # #I L THaEF L7z, £72,
R BRI (x) IR L, &F3EH /IS —
7 AR (v) &/ 2 I & A E R SHr (E
AAFT weight =1) THIE L 72, BHBER I, >
TFN/R=AF4 )4 XD (S/NI) 230D
xRS (limit of detection, LOD) & L7-.
EE FIRIEE (lower limit of quantitation, LLOQ)
BLUE=R LREE (upper limit of quantitation,
ULOQ) 1%, FDA OHEARARGHTICEHT A 54 F
FAVOUHE ST, FEN15% %M T, HE
A380 ~ 120% DFEPFHNIZ b B s & L7z, A5
Ti&, ULOQ IZIX FT 2¥4.0 ug/ml, 5-FU 0.2 ug/
ml % ZNENiE L7z
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6. FHEE L EEE

KOHEOHNLE - HEZHE, FTBXLW
5-FU 23 &h i 2 fliHRE O QC #E MRM il &
L, KB - BEZHWCEHEi L7z, HNEE)LE—
HMW ALY > vz 6 Ml L, HEZEHE
6 HHICh7zo THIE L CTHRE L HEL RN L.
K5 FE (XA AZ HE {7 (relative standard deviation,
RSD) ZHWEHIi L, FEEIZOWTE, ALY
YTV (BEERAE) xS 2 I AH O A R R
(relative error, RE %) #%=% 15% DLN % 75 % 2k ik
EL720,

7. HIERB IO MY v 7 ZARHR

AL S 0BT, 2 HEORE QC Wk
#EGIOH L, ZOMRM 7 0<% 75 LD —
ZHiRE (A) EWIIRBEAHIIRM Lo TR ohk
mfE (B) #HELTEHHE LA (A/B X100). =
MU v 7 2B ERB & N TIREY ~ 7V i
B (A - L) L7z, ZhEhE CREL R
mLCHenimiE (C) 2B LTHEELL
((C/B—1) X 100)].

8. WEMRAF DL EN:

AF AR %5 (Stability) (2BI$ 2 ki T,
2FEFRIE D QC B %2 4C T48 I, —80TC T
4 H [ 7 5 O 12 A O SF: TF N ENRAE 14,
MRM il 5& LI O o % et (Stability) %
AFA L 7=

9. ERIR~NDIEH

AT THELE L 720 v AT 2 2 BEPSERILL
7o EBOFIIGH Lz, RIF7eix, BRAIRFES:
WEOHH LRSS OK%5 1475 %), BARFEE
N7 o - BIE TR E S ORAHE S 188 )
BLOKRFWRERERE y VT — 7 W%k v ¥ —
(University hospital Medical Information Network;
UMIN Center) (ID: UMIN000015415) DK% % 15
TEMLA "RELEBREL BRI
B X OWFNK 2790 e B SO Be D /b ok B & O A B
Fo TSIV 5 EBETH L. BERE L, Fil
OIS 5 B AL D RN
WoWTHmZHTHAHHL, BHEERICX
L E A B, BAKEHBEB X IR
K795 Bt B T B o A4k 1k DN IR BIC B v T
Rl RO U D BRE AR LD 352
EDVEHMODOEEZ L, WK S 7z EM

Teare:W spiked

5-Fluorouracil

100 -
I m/z: 129542 (‘?g Cls)
2 €
0
> 100 5-Chlorouracil (IS) APCI”
2 m/z: 14542 (4.6 ¢%)
g
E 0
100 Tegafur APCI”
m/z: 19942 (12¢%
0
0 1 2
Time (min)

Fig. 1 MRM chromatograms for 5-fluorouracil,
tegafur and 5-chlorouracil (IS) in artificial
tear solution (ATS) by HILIC-MS/MS. A 10-
ul of ATS (Teare® W) was spiked with 2 ng
of 5-fluorouracil and tegafur, and 10 ng of IS,
respectively.

BE R THERE O T IR B L D3RI (10 ~
20 ul) L7z BREXL 7Z20R00E, EHIZ-80C T3
fRAF L 72,

S

l. YRAARZ PVBELOMRM 70~ b7 A4
14+~ APCL %2 Hw/2 MSHllE T, fMho
LT e b by IM-H] - TH % mz 199
(FT), m/z 129 (5-FU) B X Pmz 145 (IS) 2%
BERLBHEINSZ. $/2, MSAFx vy THELRN
7oL a b oAb T E T = — A F L
TMS/MS M L7z A, Tuys A4+t
FT » m/z 199, 128, 42 (R— 2 ¥ —72), 5FU
M omsz 129, 86, 59, 42 (R— A ¥ — 2 ), ISH
m/z 145, 102, 42 (R—A¥—7%) PEBIN-.
Z DFEFRD S HILIC-MS/MS #: % H w7z FT,
5FU O ERGSHICBITISLMRM b5 Yy a v
X, FT 2%mz 199 — 42, 5-FU DS m/z 129 — 42
BIXOYISHmz 145 = 21 ZFNFNREL T
(Table 1). ATLJRHEEHW-RmNABECTHEO N
MRM 70~ k75 A% Fig. 1 \ZR$. Mhoy
=273 1 0 DNICERER RSN, Ny 2o 7T
7Y R4 XRFE A BB SR BEF Rk
Hwon. FT B XU5FU O IZ, #hZ
N05%, 0745 CThoit-.
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Table 2 Regression equations, LODs, LLOQs and ULOQs

Compound y=ar+b*® Correlation Concentration LOD LLOQ ULOQ
a + SD b+ SD coefficient () range (ug/ml) (ug/ml) (ug/ml)  (ug/ml)

FT 01178 £ 0.0032 0.0021 % 0.0007 0.9993 0.08-4.0 0.04 0.08 40

5-FU 0.1003 = 0.0028 0.0025 = 0.0003 0.9978 0.04-0.2 0.04 0.04 0.2

2 The slope (@) and intercept (b) are expressed as mean values £ SD with six different calibrators (0.04, 0.08,
0.1, 0.2, 05, 1.0, 20 and 4.0 ug/ml), on 6 consecutive days. The calibration curves were constructed by plotting

peak area ratios of a test compound to an internal standard against drug concentrations.

Table 3 Precision and accuracy for 5-FUand FT in QC samples

Compound Intraday (z = 6) Interday (z = 6)
Concentration  Concentration  Precision Accuracy Concentration  Precision Accuracy
added detected (CV, %) (%) detected (%) (%)

(ug/ml) (ng/ml) (ug/ml)
FT 05 051 = 0012 % 24 103 0.52 = 0.009 1.8 103
40 3.89 = 0.097 25 97 395 = 0.068 1.7 99
5-FU 0.04 0.046 £ 0.0008 1.7 115 0.043 = 0.0024 5.2 108
0.2 0.210 = 0.0053 25 105 0.204 = 0.0034 1.7 102

2 The values are means = SD.

Table 4 Matrix effect and recovery

Compound Spike Matrix effect Recovery (%) CV
(ug/ml) (%) (mean £ SD) (%)

FT 05 10.0 128 = 34 2.6
40 7.3 116 = 0.7 0.6

5-FU 0.04 6.4 110 = 3.1 2.8
0.2 0.6 99 £ 1.1 1.1

Positive values account for signal enhancement.

2. HEN) = ar

WERFEHE 2 v 2 &M E, FT 47008 ~
40 pg/ml, 5-FU %%0.04 ~ 0.2 ug/ml o #i B T +H Y
£R%500.9978 DL > BUF 2 AL AG S 7z (Table
2). BHBRFIX 004 ug/ml T, Eim FIREEB X
WEm LREEIXZNE1004 ~ 008 pg/ml B &
02 ~40ug/ml TH-7-.

Table 3IZHWZEIB L OHMZEFOKEL X O
HEXRT. FTBXUS5FUOHHNEHICOWT
WEHEEEAS 1.7 ~ 25%, EFEH 97 ~ 115% Td - 7-.
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HEZENIRED 1.7 ~ 52%, HEEHT99 ~ 108%
T, D BRIt e R L7z,

RKOGH Y AT AZBIFARIEBIOT~Y M) v 7
AR F % Table 4 1273, W\ILEILFT 25116 ~
128%, 5-FU 2399 ~ 110% CTh 7. 72, FT B
JUO5FUDS MY v 7 ZA%%I1E, ZhENRT73~
10%, 06 ~64%T, 2O00EYIIAF v TNy
ARX Y MZX B EADVPRS M.

NIRRT » TV BT 5RO REM.E, FT
B X U5FU X 4°C, 48 IR [H] £ 47 A3 95 ~ 106 %,
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Table 5 Stability in QC samples at 4C and —80C

Compound Concentration

Stability (%)?

added (pg/ml)

4T —-80C —-80C
(48 h) (4 weeks) (12 weeks)

FT 05 105 = 59° 100 = 34 98 =09
4.0 95 + 64 107 = 52 101 = 1.3

5-FU 0.04 100 = 3.1 93 £ 1.1 96 = 2.3
0.2 106 = 25 109 = 4.7 97 £ 0.7

2 The values obtained from QC samples freshly prepared and analyzed immediately were set at 100%.

> Each value is mean £ SD (n = 4).

—80°C, 4 M B X 12 BRI EN TN 93 ~
109% B L 896 ~ 101% Tdh o7z (Table 5). i
L, fhd £ 15% N E RiF etz mn L7

3. FRR~OIEH

SN U 7202 T, 60 &Mt & 70 At
D TS1® ¥ 5. B% 2 L OFHMRIKIZOVWT, FT B
X U5-FU OG5 % 47> 72 (Fig. 2 B X U Table 6).
MREPERE X, ARSI EEHHE v4.0 H ARGERR
JCOG W' & H\WT 27 L — Nkl & 47 o 7255 38,
BEAPTZL—F3OWE, BEBP 7L —F2
DAfER T ZNENED. 72, TS1Y 60 mg %
AT LT 5 5 IR ICERIL L 72089 FT B
X O5-FU O, BE A2EhEh 30 ug/ml
BILU057 ug/ml ¢, BEBPENZFN 3] ng/ml
BL044 ug/ml TH - 7.

£ =

TS-1% (FT - CDHP - Oxo &#l) 1, AITHI%E
E 1999 AEDIRFRLLK, &AL NE S O WG Al
HE3NTwLROIERETH L. FT 1L, KICE
WA HEEE Th S CYP2A6 12 & ) IHMEA
5-FUCARH S, PUES R 2 JHE5 2179, F
72, CDHP 13 5-FU O RALEEEIZ BT 2 B ER T
& % dihydropyrimidine dehydrogenase (DPD) @
PR35 -C, DPD 2 X % 5-FU 0 f#f 319 % B2
T5Z 00, 5FU MAREIIERMMERE SN S,
Oxo IZWHLE S EIREIZ5 A L, 5FU O bE:
FThHAHY) VALEEE % ]I PR E L THAt
etk IS AE 3 5.

VAR, TSI® 23 2 BEFWIMLTnw5b. —
7, IREPHEOHE DR Tnab. IREPHES LT,
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Patient A
100 5-Fluorouracil APCI”
/ m/z: 129—42 (55¢e")
0
100 5-Chlorouracil (IS) APCI™
m/z: 145—42 (6.8 ¢®)
0
100 -
Tegafur APCIG
m/z: 199542 (3.0
S o
2
= )
g Patient B
= 100 5-Fluorouracil APCI™
Ve m/z: 129—42 (4.8¢*)
0
100 5-Chlorouracil (IS) APCI®
m/z: 145—42 (73 ¢%)
0
100 Tegafur APCI;
m/z: 19942 (3.4¢%)
0
0 1 2
Time (min)

Fig. 2 MRM chromatograms obtained by
present method from the tear
samples of two cancer patients 5h
after receiving TS-1® (120 mg/day
in 2 divided) medication. The
amount of 5-chlorouracil (10ng)
was spiked as the IS.

HEAL T 2005 4E 12 Esmaeli S 2R E R E, AKIT
13 2006 ISR O DA R ERRERE L ENE
NG L72%Y. %72 Matsumoto 5 1ZfEiR%, ~ A
K=ok, 474, MK FEMELRE
TSI X B MRBEE 2 i L7z, S 512, WAS
&, TS1® OIRBEEAEER L o 2P 2 W L7227,
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Table 6 Concentrations of FT and 5-FU in human tear samples obtained from two cancer patients after receiving

TS-1® medication

Patient Gender Height Weight Histology Dosage Time after Concentration (pg/ml)
(cm) (kg) (mg/day) administration (h) FT 5FU
A Male 166 49 Hypopharyngeal 120 mg/day 5 3.0 0.57
cancer (in 2 divided)
B Female 155 47 Gastric cancer 120 mg/day 5 3.1 0.44
(in 2 divided)
2012 4E121%, HEPIZEDS TS-1® O FE R R BEIVE & PIRBEThHo7z. —F, BESE, WETIEATa
LT XFICHEHRSNWEH IR TS, b A FIHEISERIEDODITIIIALERE LTY 7 b
DOHRABERE D FEREE N & LTI, HElH o FT, YTATENEREERE L TWBEY. 2ok,

CDHP %7213 5FU OG5 05% 2 b TWw5>7,

AT b T D TSI I X 2 IREHHER
Hex, BUHEFREROBFR T OZEYIRE L TI1F5H
BT, NI IR IR E 2§ 4 78
Fa—THALREDHEFE TN TS, LaL,
AN DERD BHEOEFRIRFE L, BEIENRELE
16352 ENWHRTHEE 2> TWAED. AIFIEIL
FEiH O FT BXO5FU OEEESMICELD, ]
HIHEDOIIEZ FHANCFH L, RBBHELIT) 2
LERWERIZLTWAS DT, QOL ol 2% 59
LEEZLND.

hEc, AMEEES»S® FT, 5FU, CDHP I
DWT OGN, MHEEHVZRESY 35D
OO, FEEHCEEX, WA S OERKETOHR
BB LEZTT, BERGMOBMEIRAY5%
V. HILIC-MS/MS % Wz H FT, 5-FU O
R DI I A DR DOIRETDH 5.

WHE, MNMERE2 S 0FY AT, 512
RN F— 3 Y oOFMEIICIZIAE, R ED
FSv 7 7)Y TUBUETHL LIL,
FIZOWTIE, B ATHFEEEIZH 5~ 10 ul
EMETH A0, RIDHELL, ATHPHET
Hol. FOlzd, NLIEW (the artificial tear
solution, ATS) Z EAUHE N T W3, Kifse
TiE, WAIRIETH S, New ¥4 741 7 CLE,
VI M rF4T7Y 01%eT LA YY 74
CLIAA*B X514 7—L W5 HEHIZOW
T, MRMllsg Ny 72 75 v K 4 X&)
L7k 24, FT & 5FUGHIICIET 4 7—L WP
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Rl N TIRER G L Y R AR 01%, R
5 BRI O MLEAS, HILIC-MS/MS 7 HF 2 B W T
Ny 2759y FIALXBIOI< M) v 7 A% %
EDEWICKRELSEESTA-0EEZONL. RIK
R T 2 4T 9 BRI, A LRI O W TR
B 217\, Il BIRNEIT ) RETH D,

INFE bR TELFEERRIUT X, EM
BHEE YV —FERH L. VIV —FEICHARTM
BEZ, FERESIERET, MS/MS # Wi g8
FHCIRETH A, RiFETIE, B EX, 4ME
WED R 5 6 O H 5 ALME IOV T T
R EZAT - 725 R, HBREOIINTHETH %
Drummond Microcaps® # 5 A TAll%E % W LB L
7o LTI ORIUI FH 72,

FTBXU5FU 7 vk ) I YV U RfgEE A
L, 20 F FTRRHEM%ZY I 2 %72 HPLC 4
WrCIXEYOREE PR EETH L. ek, € b
K FT B X O°5-FU o5 HiEEE LTk, 4-7 0
ERXFNT-XNF T 7<) ¥ (4bromomethyl-7-
methoxycoumarin) 212 X % FHEMARLDVLE L D
Z, W 7 & ORI b JEME R BRER S '
DB LT TH D 5 EDOREDPHES E LT
/s Tnwsy,

EA 2 2= s 275 7 4 —O—FiTH5H HILIC I3,
KeETE M= M) VR EARBEOREGBEME, &
SIEARVERE EM (30 A1) Z R s EE
WX B0HE— FThAH., TR ZIEH 7 0
< M T T 4 =R KB A BRI & LB L
LARWH LWOH e LTHEHERTWBB 1,
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BEHIZITE =PI VDX RAKERED S S
B X KRB S, EaEILAEY o RE
SEELENTWA, &512, HILIC E— i3 AHE
WIS v FThH B0, 4+ LRSI L
L, BEREEESMPHETE L. RifETHY
72 Imtakt #8 7 I VR U A A T AL TH B UK-
Amino 71 7 MIHAMOMESEER A4+ 0K
BANHAEH Z W M2 CTHB Y, ERONEM S 5 412
AT B 22 AR BN 100% 12 & B 51 5 4 k5]
RECTH DD, N o759 )4 XDV WE
BOMZWgELE LTwaY. /2 FHEICION S
AR AEICLBENRTWSE I EZREICHEL TW
20 AKGHIZH W UK-Amino # 7 213, 7k

F=FUNMZEBY =TIV (90— 88%)
Z1oMATo 725, 10mM BT ~E= 7 A ETR
70% TR L7z, TOMRE, Nvr 75984
ANFEAER N TWVWENLWAR MRM 7 0 < b
7 F LK 300 AT T RE 72 1 T A FEA AR D
N7z, FTE-T, FHEMERS NI EEITEN
72 DD B R R m TSI RE T - 7.

AREEZ 10 ul &) R QIR & B o
EHOWTHR - mOoxiT7o72%, LiEEZZ0FFE
HILIC-MS/MS 1244 L 7 MZIEAT 5 72 o fiifE
RONETH B, F72, RBEREROHEICHA
WO E K7 FT B X O 5-FU O =5 Hrasm)
HECTHotz. NN TF—3 3 YOBGEIZBWT,
RFF BRI E RS X OHIeK, £ LoD B &
LLOQ & @BWZELZHE LNz, 612, Kk
ZERY Y TV OGHIISH L7z 25, fiff - R
W BRSNS TEL I PO Rt &
%, M¥EHho FT B X O5FU DERBELHET S
T LICX Y, MR L RRRIRE L o BR, R
iR & IREGHHE & OBRE E2 S5, L Tw
X2 EEZTWS.

KRR THE. L720WH Y A7 51%, & MEEH
FT BLO5FUDNA AN—TF v b2 T
{, MosEHEm~OH bR TE, R xHo L
T AHIRE & OEEFESICBYTCHEFHTHLZ &
AR E N7z

FZSHER
AAFFE B L B3~ & FIARAT B 7 v
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HIGHLY SENSITIVE ANALYSIS OF TEGAFUR AND 5-FLUOROURACIL
IN HUMAN TEARS BY HILIC-MS/MS
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Takeshi KuMAzAWAY, Kenichiro IKEDAY, Masaya FUJISHIROV,
Ken-ichi FUJITA”, Junichi SATOY, Toshiko SAWAGUCHI"
Haruo TAKAHASHI? and Keizo SATOVY
U Department of Legal Medicine, Showa University School of Medicine
2 Department of Ophthalmology, Showa University School of Medicine
% Division of Medical Oncology, Department of Medicine, Showa University School of Medicine
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Abstract —— TS-1% is composed of tegafur (FT), gimeracil and oteracil potassium. In the liver, FT
is converted to 5-fluorouracil (5-FU) with antitumor activity. Many complaints of ocular side effects have
been reported in patients receiving TS-1¥. However, few studies have analyzed the concentrations of FT
and 5-FU in human tears obtained from patients receiving TS-1¥. A simple, rapid and sensitive method
was developed. Here, we validate this method of hydrophilic interaction liquid chromatography (HILIC)
-tandem mass spectrometry (MS/MS) for the analysis of FT and 5-FU in tears. After simple liquid-liquid
extraction of tears (10 ul) spiked with FT, 5-FU and 5-chlorouracil (IS), the clear supernatant (15 ul) ob-
tained by centrifugation was directly injected into the HILIC-MS/MS, and each drug was separated on a
Unison UK-Amino column. Quantification was performed by multiple reaction monitoring (MRM) with
negative-ion atmospheric pressure chemical ionization (APCI). Distinct peaks appeared for the drugs on
each channel within 1 min. The regression equations showed good linearities in the range of 0.04 ~
40 ug/ml (y>0.9978) for FT and 5-FU. Recoveries of the drugs were 99-128%, and the coefficient of
variation (CV) was < 52%. When the method was applied to simultaneous determination of FT and
5-FU levels in tears obtained from patients receiving TS-1%, both the parent drug, FT, and also the active
metabolite, 5-FU, were successfully identified and quantified with only a 10-ul sample. This method will
be useful clinically for the simultaneous determination of FT and 5-FU in small amounts of body fluids.

Key words: tegafur, 5-fluorouracil, tear, hydrophilic interaction liquid chromatography (HILIC), tandem
mass spectrometry (MS/MS)
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