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Validation of a Selective Method for Simultaneous Determination of Doxifluridine
and S-Fluorouracil in Dog Plasma by LC-MS/MS
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ABSTRACT - A simple, sensitive and selective liquid chromatographic/tandem mass spectrometric method (LC-MS/MS)
was developed and validated for doxifluridine and 5-fluorouracil (5-FU) quantification in dog heparinized plasma. Sample
preparation was based on liquid-liquid extraction using a mixture of isopropanol/ethyl acetate (1/9 v/v) to extract dox-
ifluridine, 5-FU and 5-chlorouracil (5-CU, an internal standard) from plasma. Chromatography was performed on a C-18
analytical column and the retention times were 2.7, 1.5 and 1.7 min for doxifluridine, 5-FU and 5-CU, respectively with
shorter analysis time within 5 min than previously reported methods. The ionization was optimized using ESI negative mode
and selectivity was achieved by tandem mass spectrometric analysis by multiple reaction monitoring (MRM) using the trans-
formations of m/z 244.8>107.6, 129.0>42.0 and 144.9>42.1 for doxifluridine, 5-FU and 5-CU, respectively. The achieved
low limit of quantification was 20.0 ng/mL and the assay exhibited linear range of 20-2000 ng/mL (R?>0.99957 for dox-
ifluridine and R*>>0.99857 for 5-FU), using 100 pL of plasma. Accuracy and precision of quality control samples for both
doxifluridine and 5-FU met KFDA and FDA Guidance criteria of 15% for accuracy with coefficients of variation less than
15%. This method demonstrated adequate sensitivity, specificity, accuracy, precision and stability to support the simul-
taneous analysis of doxifluridine and 5-FU in dog plasma samples in pharmacokinetic and bioequivalence studies.

Key words - Doxifluridine, 5-Fluorouracil, LC/MS/MS, Validation, Dog Plasma
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Figure 1-Structures of (a) doxifluridine and (b) 5-fluorouracil.
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Figure 2—Representative chromatograms of doxifluridine and 5-fluorouracil (a) blank plasma, (b) zero blank plasma spiked with 1 mg/mL
internal standard (top; doxifluridine, middle; 5-fluorouracil, bottom; 5-chlorouracil, IS).
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Figure 3—Representative chromatograms of doxifluridine and 5-fluorouracil (a) plasma spiked with standard 20 ng/mIL(LLOQ) and 1 mg/mL
internal standard, (b) plasma sample from a beagle dog at concentration peak time (top; doxifluridine, middle; 5-fluorouracil, bottom; 5-chlo-

rouracil, IS).
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Table I-Concentration of Doxifluridine in Dog Plasma (n=6)
Weighted (1/x) Unweighted
Concentration (ng/mL)
Mean SD CV (%) RE (%) Mean SD CV (%) RE (%)
20 22.5 1.4 6.2 12.6 27.5 5.8 212 37.7
50 482 1.0 2.0 -3.6 529 5.1 9.7 5.9
100 92.8 2.6 2.8 -72 97.1 4.7 4.9 -29
200 181.9 5.1 2.8 -9.0 186.1 6.4 34 -7.0
500 488.6 20.8 4.2 -23 489.2 20.6 42 -22
1000 1023 13 1.3 23 1018 15 1.4 1.8
2000 2009 23 1.2 0.5 1995 9 0.5 -0.3
Table I1-Concentration of 5-Fluorouracil in Dog Plasma (n = 6)
Weighted (1/x) Unweighted
Concentration (ng/mL)
Mean SD CV (%) RE (%) Mean SD CV (%) RE (%)
20 18.2 1.4 7.7 -9.1 14.0 10.5 753 -30.2
50 50.5 23 4.6 0.9 46.5 8.4 18.0 -6.9
100 102.7 2.6 2.6 2.7 99.2 9.0 9.1 -0.8
200 210.1 7.6 3.6 5.0 207.4 5.0 24 3.7
500 511.1 12.1 2.4 22 510.8 12.3 2.4 22
1000 986.6 55.8 5.7 -13 990.7 62.0 6.3 -0.9
2000 1991 53 2.7 -0.5 2001 29 1.4 0.1
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Table III-Accuracy and Precision of Doxifluridine and 5-Fluorouracil in Dog Plasma

Intra day (n=5)

Inter day (5 days)

Material Concentration (ng/mL)
Precision (CV,%) Accuracy (%) Precision (CV,%) Accuracy (%)
40 1.5 87.2 10.3 97.4
Doxifluridine 400 2.5 91.3 1.8 108.5
1600 3.4 97.8 5.6 101.5
40 9.3 95.8 14.4 105.1
5-Fluorouracil 400 9.5 95.8 44 107.5
1600 22 102.0 1.1 101.2
ol3t, Az AW 103% ol3k= viekeieh. Ed A A} slolMel FePst FUAel BE x15%elE ol o, A
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Table IV-Accuracy and Precision of Doxifluridine and 5-
Fluorouracil at LLOQ (Lower Limit of Quantification)

Doxifluridine 5-Fluorouracil

Run no.
(20 ng/mL ) (20 ng/mL )

1 20.2 19.7
2 21.6 16.2
3 23.0 16.9
4 22.7 18.4
5 23.7 18.3
6 239 19.5
Mean 22.5 18.2
SD 1.4 1.4
CV (%) 6.2 7.7
RE (%) 12.6 -9.1

Table V-Stability of Standard Solution at Room Temperature
for 24 hr

Doxifluridine  5-Fluorouracil 5-Chlorouracil

Concentration of

Standard Solution 1.0 1.0 4.0
(ng/mL)
Relative 9.8 97.4 103.3

Concentration (%)
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Table VI-Stability of Dog Plasma Samples

Relative Concentration (%)

Storage Condition Doxifluridine (ng/mL) 5-Fluorouracil (pug/mL)
40 400 1600 40 400 1600
Initial Sample 100.0 100.0 100.0 100.0 100.0 100.0
Processed Sample (4°C, 24 hr) 105.2 110.0 113.8 96.3 98.7 104.5
Plasma (Room Temperature, 24 hr) 98.0 99.2 1044 102.2 93.6 98.1
Plasma (Freeze/thaw 3 times) 111.5 101.0 108.8 99.6 97.8 102.4
Plasma (—80°C, 10 day) 109.7 100.6 105.6 98.4 96.2 101.7
Plasma (—80°C, 20 day) 100.0 100.8 107.6 93.5 106.9 103.3
Plasma (-80°C, 30 day) 87.6 85.7 104.9 98.9 96.1 93.4
Table VII-Dilution Effect by Blank Dog Plasma (n=6)
Sample Conc. (ng/mL) Dilution Target conc. (ng/mL)  Found (ng/mL) CV (%) RE (%)
2000 200 222.6 1.3 11.3
Doxifluridine x 10
10000 1000 1068.8 0.8 6.9
2000 200 195.3 1.7 -2.4
5-Fluorouracil x 10
10000 1000 882.2 0.4 -11.8
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Figure 5-The dog plasma concentration-time curve in a typical sub-
ject following the administration of a single oral dose of 200 mg/
head of doxifluridine (A\: 5-Fluorouracil, &: Doxifluridine).
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