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Stability of 5-FU in whole blood and a clinical sampling and delivery procedures for TDM

WEN Yongqing, WANG Wenjuan, BAI Yu, LIU Rufeng, MA Xu[Dept. of Pharmacy, Peking University Cancer
Hospital & Institute/Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education) ,
Beijing 100142, China]

ABSTRACT OBJECTIVE To investigate the stability of 5-fluorouracil (5-FU) in human blood and to establish a standardized
clinical sampling and delivery procedure for therapeutic drug monitoring (TDM) of 5-FU. METHODS The EDTA-anticoagulated
whole blood was used as the matrix to prepare stability assessment samples of 5-FU at both low (200 ng/mL) and high (5 000
ng/mL) concentrations (with groups without stabilizer and with 1% volume ratio of stabilizer). The stability assessment samples
were placed under room temperature [(25+2) °C] and refrigerated (2-8 °C) conditions, with sampling at 0, 0.5, 1, 2, 4, 7, and
24 h. After vortexing and centrifugation, the upper plasma layer was collected; proteins were precipitated using methanol, and the
concentration of 5-FU in plasma was determined by liquid chromatography-tandem mass spectrometry. Based on the whole blood
stability results, clinical sampling and delivery procedures were established. RESULTS The concentration of 5-FU in blank whole
blood samples without stabilizers was significantly lower than that in samples with stabilizers (P<<0.05). However, varying
volumes (10, 25, 50 wL) of stabilizers had no significant effect on the measured concentrations of 5-FU in stability assessment
samples with low and high concentrations (P>0.05). Without the addition of a stabilizer, low- and high-concentration 5-FU whole
blood samples remained stable at room temperature for 0.5 h and 1 h, respectively, and under refrigeration for 2 h and 7 h,
respectively. After the addition of a 1% stabilizer, the whole blood samples remained stable for up to 24 h under both room
temperature and refrigerated conditions. Based on these findings, the following procedure was established: after collection, whole
blood samples could be temporarily stored at room temperature ( <<0.5 h) or at 4 °C (<2 h), and transported at 2-8 °C. Upon
delivery to the laboratory, a 1% volume ratio of stabilizer must be added immediately, followed by centrifugation within 24 h. The
resulting plasma should be stored at —20 °C. CONCLUSIONS 5-FU in whole blood exhibits poor stability at room temperature.

Refrigeration at 2-8 °C slightly improves stability, but

AESTIE IR B 2T 415 H (No.JC202409) degradation still occurs rapidly. Adding a stabilizer at a 1%
SR W BRIE I SR I 2 volume ratio significantly prolongs the refrigerated storage
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#IBIS1EE B LE250m, it BF9E )7 1a] IR 252 RS v 24 FU TDM innovatively introduces the stabilizer addition step at
2, BE-mail:maxul985@bjmu.edu.cn the laboratory sample reception stage (rather than immediately
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after blood draw). This approach ensures analytical quality while offering greater adaptability to real-world clinical sampling

conditions, significantly improving practical feasibility.

KEYWORDS 5-fluorouracil; whole blood; stability; therapeutic drug monitoring; clinical sampling and delivery procedures
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1.3 &mEFm

AHIFFE E AR A 2 Mg B e (LA T Ak AR B ™)
PR 2E AR B ZE O 2 A (AL 145 R 2024KT84) , SE5G T H
S IMFE SRR T AL, BT A AL B E G R 145
BAME R 3] EDTA PUBER L R MR, A0
BHEFIKAIMAL T2 mL, 2RI 7 BUE R & R 22
HEITR 5] 8~ 101K , B ZUHR 5 , T 2~8 °CI-A7 4 H
2 FHiEEHER
2.1 ‘ESRESEY
2.1.1 s

FH Cis(2.1 mmX50 mm, 2.6 pm) 34, LL0.1%
Hi2-2 mmol/L £ PR /KIS W M T s AH A L0.1% H iz -H
P 1 Wk U s A B UEAT A B R M (0~0.8 min, 80%A ;
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R 23 B 5-FU LE RN R, b 3 I i R A ™
A RO (U BEID ] AL TS ) AR, e E ]
REFEAET, EA RS, MR E & A4
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FU T Z R4 T R AR ROE ek . A oE %
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O R SRR 5-FU FE 4 IR & R RS e 1k A O A
WEEAZE ., CHIIEEM ,5-FU7E 28 °CA1E T By 4 A
R R S T 18 °C, B ME R SR E £ I
FIE HAZ IR PR, M TR, KRR T 5-FU
R F AT o0 B8 HL A 2 S R A B IR B A 7 — e
B 4R 2y rkase bt BIAa IFSESE Y, 5-FU 4 I RE S
TEVKT A4 CCo&F F ¥ AT RRE BAF 2 W'Y SR, A5
KB MARAERT R GE K 2 24 h S, BIE AL T 2~8 °CffiR
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B R . BRI, RIS R A7 254 F 5-FU B9 F&
FE M, EE TSR R AR A P AT 1) 4 R S S s
HIFRE R

3] DPD 1%k LAk /D 5-FU [ A , 22500 58 32 1
PR S TSR MGG« — S SR ML 37, BRIVHE 4 IR i B ok
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min P F R L4 H 48 in DPD #5000, 75 S mEne /N
DPD (1) 7] 5 5 e PEFD ] 7], 8455 Sk Ho A1) i) DPD 15 4%
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