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Bioequivalence and Pharmacokinetic study of Gabapentin 300mg
Capsules using Liquid Chromatography-Tandem Mass Spectrometry
(LC/MS/MS) in Volunteers
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Gabapentin, 1-(aminomethyl-1-cyclohexyl)acetic acid, is a new antiepileptic drug related to y-aminobutyric acid(GABA)
currently being introduced in therapy worldwide. The bioavailability and pharmacokinetics of gabapentin capsules were
examined in 22 volunteers who received a single oral dose in the fasting state by randomized balanced 2x2 crossover
design. After dosing, blood samples were collected for a period of 24 hours and analyzed by liquid chromatography-
tandem mass spectrometry (LC/MS/MS). Time course of plasma gabapentin concentration was analyzed with non-com-
partmental and compartmental approaches. WinNonlin®, the kinetic computer program, was used for compartmental
analysis. One compartment model with first-order input, first-order output with no lag time and weighting by 1/(pre-
dicted y)2 was chosen as the most appropriate pharmacokinetic model for the volunteers. The major pharmacokinetic
parameters (AUCq 4, AUCs Cp. and T, .. ) and other parameters (K,, K, V4/F and CUF) of Gapentin™ (test drug)
and Neurontin™ (reference drug) were estimated by non-compartmental analysis and compartmental analysis. The 90%
confidence intervals of mean difference of logarithmic transformed AUC,,, and C_, were log(0.9106)~log(1.1254)
and log(0.8521)~log(1.0505), respectively. It shows that the bioavailability of the test drug is equivalent with that of the
reference drug. There was no statistically significant difference between the two drugs in all pharmacokinetic parameters.
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Fig. 1. Chromatogram of gabapentin (left) and clarithromycin (internal standard, right) of plasma sample withdrawn from a

volunteer 1.5hour after the oral dose.
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Table 1. Precision and accuracy of the method for the
determination of gabapentin in human plasma (n=5)

Concentration Precision (CV%)
(ng/ml) Intraday Interday Accuracy(%)
50 (LOQ™) 178 6.76 112.52
100 3.70 8.87 109.53
2000 4.99 8.80 101.81
5000 8.04 8.73 100.61

*LOQ; Limit of quantification
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Fig. 2. Mean Plasma concentration-time profiles of Neurotin™

(reference drug: @) and Gapentin ™(test drug: [J) administra-
tion to 22 volunteers. The Vertical bars represent the standard

deviation.
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Fig. 3. Representative model fit of the plasma Neurontin™

(gabapentin 300mg) concentration in volunteers (@: observed
data, —: fitted line).
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Table 2. The pharmacokinetic parameters of gabapentin 300mg capsules in volunteers after a single oral administration

(meantstandard deviation, n=22)

Parameters Gapentin™ (test drug) Neurontin™ (reference drug) t-test”

Non-compartmental anlaysis

AUC, 4, (ng-hrml™) 32634+10199 3200948550 NS
AUC,;(ng-hrml™) 33826+10585 3326048640 NS
Cpax (ng/mi) 3593+1137 3768+1003 NS
T ax (B9) 3.95+1.56 3.07+1.21 NS
ty, (Br) 4.53+0.64 4.34+0.43 NS
Compartmental analysis

K, (hr') 0.49+0.02 0.57+0.02 NS
K, (") 0.16+0.003 0.16+0.002 NS
V/F(L) 55.16+1.40 53.80+£9.49 NS
CVF(L/hr) 8.81+0.11 8.77+0.08 NS

*Significance by paired t-test, NS ; Not Significantly different (p>0.05)
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Table 3. Statistics of bioequivalence analysis for log-transformed AUC,,; and log-transformed C

reference drug of gabapentin

between test and

max

Range of criteria Test/reference ratio F-value Confidence limit
Parameter (T/R) F<4.315 Log(0.8) — Log(1.25)

Log (AUC,,p) 1012 0.040 Log (0.91)—Log(1.13)
Log (C,..) 0.946 0.833 Log (0.85) — Log(1.05)

*F-value between test and reference formulation by ANOVA

Table 4. Analysis of variance test (0=0.05) for AUC,,;, (log-
transformed) and C_ . (log-transformed) between test and
reference drug of gabapentin

Log-transformed
Cpnax (F-value)

5.915 (4.351)

Log-transformed
AUC,,,, (F-value)

0.751 (4.351)

ANOVA

Group or Sequence

Subjects / Group 3.659 (2.124) 3.320(2.214)
Period 0.766 (4.351) 0.001 (4.351)
Drug 0.040 (4.351) 0.833 (4.351)
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