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Strategy for Bioequivalence of Doxifluridine

Jin Qing Ri', Kwang-il Kwon?, Wonku Kang1
Pharmacokinetics/Toxicokinetics, Korea Research Institute of Chemical Technology,
Korea Institute of Toxicology (KIT)
2Clinical pharmacy, College of Pharmacy, Chungnam National University

This study was designed to establish a strategy for the bioequivalence study of doxifluridine, an anticancer drug, in
dogs instead of cancer patients. Although the results from animals may not occur in the same manner from human,
those would be worth enough in terms of the bioequivalence. As for critically ill population such as cancer patients,
bioequivalence studies in animals bring many advantages. Six healthy Beagle dogs were selected on the basis of hema-
tology and blood chemistry test. After an over night fast, 200 mg of doxifluridine was orally administered, and blood
was serially taken up to 12 hours. Plasma concentration of doxifluridine was measured using a newly validated bioana-
lytical method by a HPLC coupled tandem mass spectrometry. Time course of plasma doxifluridine concentration was

analyzed with non-compartmental and compartmental approaches. Consequently,

we represented hematology and blood

chemistry database for the selection of healthy Beagle dogs, and suggested a sensitive and validated analytical method
of doxifluridine, as well as a study design for the bioequivalence of doxifluridine in dogs.
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o LS Fol7] HF =¥ dEeR 1-(2-retra-
hydrofuryl)-5-fluorouracil, 1-hexylcarbamoyl-5-fluorouracil, 5°-
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Table 1. Hematology and blood chemistry of Beagle dogs
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Mass Spectra

Tandem mass-spectrometry?] Z718HS ¢8| 541552
3} S-chlorouracil®] FEFEY 1 pg/ml vleksE 45 10
ul/min®] £X2 593}5 v} Electospray ionization sources
o] f&}od okol & R oA AAH F4 o] 23" 7 A4S
scannings}sivh. HA]EFexl 5-chloromaqil% 7Z}7}; 244 8,
9l 144.89) [M-H] Ex}Ee] 7HF we] AAE AT Q2olA]

m
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Parameters Female Male n
White blood cell (x 10°/mm”) 9.83 + 1.85 9.44+2.15 86
Red blood cell (x 10%/mm?) 6.77 +0.57 6.55+0.54 86
Hemoglobin concentration (g/dl) 1540 £ 1.04 1487+ 1.12 86
Hematocrit (%) 44.02+4.19 41.96 £ 4.67 86
Mean corpuscular volume (f1) 65.00 £4.20 63.79+4.62 86
Mean corpuscular hemoglobin (pg) 22772 +£0.97 22.67+0.95 86
Mean corpuscular hemoglobin concentration (g/dl) 35.01£1.90 35.59£2.39 86
Platelet (x 10°/mm?®) 373.4+91.9 3553+ 78.6 86
Reticulocyte count (%) 1.19+0.48 1.21+0.44 86
Prothrombin time (min) 6.13+£0.19 6.12+0.19 86
Neutrophil (%) 5726 £5.09 56.90 +7.22 86
Lymphocyte (%) 31.99 +5.20 31.66 + 6.54 86
Monocyte (%) 6.24+1.24 6.78 + 1.39 86
Eosinophil (%) 212+ 131 2651122 86
Basophil (%) 1.72+£ 1.11 1.70 £ 0.99 86
Leucocyte (%) 0.49+0.18 0.42+0.19 86
Aspartate aminotranferase (TU/1) 34.05+6.04 3457+7.27 86
Alanine aminotransferase (IU/1) 28.39+5.93 29.59+10.71 86
Alkaline phosphatase (TU/I) 4409+ 1169 4574+ 92.0 86
Blood urea nitrogen (mg/dl) 16.67 +4.63 14.90 £ 4.32 86
Creatinine (mg/dl) 0.68 + 0.08 0.68 + 0.10 86
Glucose (mg/dl) 104.6+9.2 101.5+8.7 86
Total cholesterol (mg/dI) 137.1£23.8 144.8 £26.6 86
Albumin globulin ratio 1.76 £ 0.24 1.68 +0.22. 86
Total protein 5.80+£0.28 5.79+0.29 86
Albumin 3.68+0.14 3.63+0.17 86
Creatinine phosphokinase 296.5 +94.7 358.9+ 148.0 86
Triglyceride 4274+ 15.11 38.48 £ 14.35 86
Phospholipid 297.0+44.8 302.5 £43.1 86
Total bilirubin 0.07 £0.02 0.07+£0.02 86
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Fig. 1. Mass-mass spectra of doxifluridine (A) and 5-
chloruracil (B) using electrospray ionization mode.
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Table 2. The precision and accuracy of the intra-day doxi-
fluridine assay (n=5)

Added Measured (ng/ml} 0% Accuracy
(ng/ml) (mean+ S.D.) (%) {mean%)
5 51+03 22 101.4
50 492+0.32 6.4 98.9
200 201.1+1.5 4.1 106.1
5000 4906.0+ 72.9 L5 98.1

Table 3. The precision and accuracy of the inter-day doxi-
fluridine assay (n=5)

Added Measured (ng/ml) (037 Accuracy
(ng/ml) (mean + S.D.) (%) (mean%)
5 4502 » 44 90.2
50 50.9+3.8 7.5 101.8
200 2007184 9.2 100.3

5000 4749.7 £ 444.7 94 95.0
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Fig. 2. Chromatograms of doxifluridine (left) and 5-chloruracil
(right). A: blank plasma, B: plasma spiked with 0.2 ug/ml
doxifluridine and 5-chloruracil, C: plasma sample equivalent
to 0.12 ug/ml from a dog 0. 5 h after the oral dose.
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Fig. 3. Time course of the plasma doxifluridine concentration

in Beagle dog after a single 200-mg oral dose. Each point
represents the mean + S.D. (n=6).

Table 4. Pharmacokinetic parameters of doxifluridine in 6
Beagle dogs after a single 200-mg oral dose

Non-compartmental analysis Compartmental analysis
Parameters mean+ S.D.  Parameters mean+ S.D.
Coax (g/ml)  44£26 k, (h™) 37+12
max (1) 1203 k. (hh 37+ 1.1
AUC,y (ug'h/ml)  2.6+13 vd() 36.9+26.3
4, (h) 02+0.1 t(h) 0.6+0.2

pg/mlE Yehfg o 8% A4 v 0.17 £ 0.05 A 7H
olslct. 6A1771A1Y) A7hE & FAs BAH (AUC, )
2.59 + 133 g /ml, F3HA|774X19] A7 = A8 o
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Fig. 4. Representative model fit of the plasma doxifluridine
concentration in Beagle dog.
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