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Bioequivalence of Pinatos Capsule 10 mg to Ketas Capsule 10 mg (Ibudilast 10 mg)
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ABSTRACT - Ibudilast, 3-isobutyryl-2-isopropyrazolo| 1,5-a|pyridine, is a nonselective inhibitor of cyclic nucleotide phos-
phodiesterase (PDE). It preferentially inhibits PDE 3A, PDE4, PDE10 and PDEI1 as well as a number of the other PDE
families, albeit to a lesser extent. Ibudilast is used clinically to treat bronchial asthma and cerebrovascular disorders. These
clinical uses are based on the ability of ibudilast to inhibit platelet aggregation, improve cerebral blood flow and attenuate
allergic reactions. The purpose of the present study was to evaluate the bioequivalence of two ibudilast capsules, Ketas cap-
sule (Handok Pharmaceuticals Co., 1.td.) and Pinatos capsule (Sam Chun Dang Pharm. Co., L.td.), according to the guide-
lines of the Korea Food and Drug Administration (KFDA). The in vitro release of ibudilast from the two ibudilast
formulations was tested using KP Apparatus method with various dissolution media. Twenty six healthy male subjects,
23.31£1.09 years in age and 70.45£8.51 kg in body weight, were divided into two groups and a randomized 2x2 cross-over
study was employed. After a single capsule containing 10 mg as ibudilast was orally administered, blood samples were taken
at predetermined time intervals and the concentrations of ibudilast in serum were determined using HPLC/UV detector. The
dissolution profiles of two formulations were similar in all tested dissolution media. The pharmacokinetic parameters such
as AUC,, Cx and T, were calculated, and computer programs (Equiv Test and K-BE Test 2002) were utilized for the
statistical analysis of the parameters using logarithmically transformed AUC, C,,.x and untransformed T,,.. The results
showed that the differences between two formulations based on the reference drug, Ketas, were 6.99%, -2.48% and 9.93%
for AUC,, Cpax and Ty, respectively. There were no sequence effects between two formulations in these parameters. The
90% confidence intervals using logarithmically transformed data were within the acceptance range of log 0.8 to log 1.25
(e.g., log 0.8791~log 1.1861 and log 0.8347~log 1.1199 for AUC, and C,,,, respectively). Thus, the criteria of the KFDA
bioequivalence guideline were satisfied, indicating Pinatos capsule was bioequivalent to Ketas capsule.

Key words — Ibudilast, Pinatos capsule, Ketas capsule, Bioequivalence, HPLC
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Figure 1-Dissolution profiles of ibudilast from Ketas capsule (@)
and Pinatos capsule (O) in water (=12, mean+S.D).
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Figure 2—Chromatograms of (A) blank human serum, (B) blank human serum spiked with ibudilast (50 ng/mL) and internal standard (1.S.,
butyl 4-hydroxybenzoate 5 pg/mL), and (C) human serum sample (10.9 ng/mL) at 3 h after a single oral dose of ibudilast (10 mg) to a

volunteer. The arrow indicates ibudilast peak.
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Table I-Reproducibility for the HPLC Analysis of Ibudilast in
Human Serum

) Precision C.V.(%)
Concentration Accuracy
(ng/mL) Intra-day C.V.(%) Inter-day C.V.(%) (9, n=5)
(n=5) (n=5)

2 7.00 3.33 93.50

10 6.71 8.80 101.34

20 9.51 10.40 93.08

50 5.50 11.18 90.83

C.V.(Coefficient of Variation)=100xS.D./mean.
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Figure 3-Mean serum concentration-time curves of Ibudilast

following oral administration of Ketas capsule (@) and Pinatos
capsule (O) at the dose of Ibudilast 10 mg (+£S.D., n=26).
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Table II-Bioavailability Parameters in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral Administration of

Ketas and Pinatos Capsules at the Ibudilast Dose of 10 mg

Ketas Capsule

Pinatos Capsule

SUbj ects AU Ct Cmax Tmax A UC[ Cmax Tmax
(ng-hr/mL) Ln AUC, (ng/mL.) 1 Cnax (ng-hr/mL) Ln AUC, (ng/mL.) b Coax (hr)

Al 111.60 4.71 20.25 3.01 4.00 152.54 5.03 11.80 247 6.00
A2 98.46 4.59 18.04 2.89 4.00 40.51 3.70 8.33 2.12 4.00
A3 67.75 422 15.49 2.74 4.00 66.83 4.20 13.32 2.59 4.00
A4 81.11 4.40 13.53 2.60 5.00 66.77 4.20 14.13 2.65 3.00
AS 100.69 4.61 13.55 2.61 5.00 101.10 4.62 13.27 2.59 5.00
A6 91.86 4.52 13.33 2.59 5.00 174.44 5.16 21.21 3.05 2.00
A7 102.29 4.63 19.51 297 4.00 124.28 4.82 17.86 2.88 6.00
A8 44.81 3.80 6.73 191 5.00 30.37 341 5.90 1.77 5.00
A9 38.99 3.66 8.35 212 5.00 56.01 4.03 15.37 2.73 4.00
Al10 87.58 4.47 14.64 2.68 2.00 82.90 442 14.16 2.65 4.00
All 54.09 3.99 11.57 2.45 4.00 61.76 4.12 9.87 2.29 4.00
Al2 48.22 3.88 10.69 237 3.00 43.14 3.76 9.61 2.26 4.00
Al3 87.20 4.47 11.49 2.44 5.00 150.41 5.01 19.10 2.95 5.00
B1 121.81 4.80 15.67 2.75 4.00 53.95 3.99 8.40 2.13 5.00
B2 142.17 4.96 15.99 2.77 4.00 96.22 4.57 8.57 2.15 5.00
B3 194.61 5.27 13.33 2.59 8.00 295.53 5.69 20.60 3.03 6.00
B4 124.75 4.83 17.18 2.84 4.00 71.12 426 9.32 223 8.00
BS 29.70 3.39 6.43 1.86 3.00 61.67 4.12 16.91 2.83 4.00
B6 85.62 4.45 15.23 2.72 4.00 79.38 437 13.90 2.63 4.00
B7 44.66 3.80 7.03 1.95 4.00 45.27 3.81 5.80 1.76 6.00
B8 49.80 391 791 2.07 4.00 71.35 4.27 8.83 2.18 6.00
B9 61.88 4.13 12.57 2.53 4.00 60.15 4.10 12.07 249 5.00
B10 50.42 3.92 8.64 2.16 4.00 112.49 4.72 15.20 2.72 2.00
Bl11 74.05 430 12.73 2.54 4.00 83.05 442 14.48 2.67 4.00
B12 103.35 4.64 19.54 297 5.00 69.79 4.25 14.33 2.66 5.00
B13 30.75 3.43 6.15 1.82 3.00 25.89 3.25 4.97 1.60 5.00
Mean 81.85 430 12.91 2.50 4.23 87.57 432 12.59 2.46 4.65
(S.D.) 38.40 0.48 4.25 0.36 1.07 56.67 0.54 4.47 0.39 1.29
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Table I11-Statistical Results of Bioequivalence Evaluation between Two Ibudilast Capsules®

Parameters
AUCt Cmax Tmax
Difference 6.99% -2.48% 9.93%
F? 0.0273 1.4180 0.9898
Test/Reference point estimate 1.0212 0.9668 -0.4231
Confidence interval(3)” 10g0.8791 <5 <logl.1861 log0.8347 <5 <1ogl.1199 -2.46% <3 <22.46%

#The AUC, and Ciax values were calculated on the basis of In-transformed data, and the Ty values on the basis of untransformed data.

9g=0.05, F(1, 24)=4.26, Ya=0.05.
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