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ABSTRACT ~ Gabapentin is an antiepileptic drug that is structurally similar to y-aminobutyric acid (GABA), but does not
interact with the GABA receptor. It does not bind significantly to plasma proteins, and is excreted to unchanged form in
the urine. The purpose of the present study was to evaluate the bioequivalence of two gabapentin capsules, Neurontin™ cap-
sule 300 mg (Pfizer Pharm. Co., Ltd.) and Kuhnil Gabapentin™ capsule 300 mg (Kuhnil Pharm. Co., Ltd), according to the
guidelines of the Korea Food and Drug Administration (KFDA). The release of gabapentin from the two gabapentin for-
mulations in vitro was tested using KP VIII Apparatus II method with various dissolution media (pH 1.2, 4.0, 6.8 buffer
solution and water). Twenty six healthy male subjects, 22.46+1.86 years in age and 67.64+7.24 kg in body weight, were
divided into two groups and a randomized 2x2 cross-over study was employed. After a single capsule containing 300 mg
as gabapentin was orally administered, blood samples were taken at predetermined time intervals and the concentrations of
gabapentin in serum were determined using HPLC with fluorescence detector. The dissolution profiles of two formulations
were similar at all dissolution media. In addition, the pharmacokinetic parameters such as AUC,, Cpax and Tp,, were cal-
culated and ANOVA test was utilized for the statistical analysis of the parameters using logarithmically transformed AUC,
Crnax and untransformed T,,.. The results showed that the differences between two formulations based on the reference drug,
Neurontin™ capsule 300 mg, were -2.03, -0.43 and 4.29% for AUC,, Cpax and Tings, 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 0.89~log 1.09 and log 0.91~log 1.09 for AUC; and Cu,
respectively). Thus, the criteria of the KFDA bioequivalence guideline were satisfied, indicating Kuhnil Gabapentin™ cap-
sule 300 mg was bioequivalent to Neurontin™ capsule 300 mg.

Key words — Gabapentin, Neurontin, Kuhnil Gabapentin, Bioequivalence, HPLC

k=
=

ZHTawr> 239717, # 31

HEY 2ARPIE 6N E HaEe] gk

ok

A F FE(Cpp)= 235 ug/ml,

29l #HEo] o} 11 HE7]HL GABA T Ao
Zhgste O o) EEIE A7t 3o A7E $ixjel
el R oy A4WA 55 A8 45 Jet
e oFEolth) T3 GABA 849k A5 2e-S 314
e AR A Yk A%k AoleA smpEE
300 mge 18] ZFoisilen 21 T T

o1 1T

2% =

B =g A3 EolE o] ARAZ
Tel : 062)530-2931, E-mail : leeyb@chonnam.chonnam.ac.kr

193

FUoME ghetslol Aok FAZAbolA “rEE e
3008228 olgls Ao R shapHE e e
300mg)E AlFstd Aldsiar o), o AA SR T
g AAG AR oz i 7hsdt AAY Agke $151A
U 9fib T XA E Aol 71l olokEE AR -
geF 9 A Yol FUd T ooz oz fgiAEl] AT &
QA B A Ao ekERdA o] AAIRE ESAF
SAAE 7150wt AAAES B3 Aol 8-El U
A BAGH R FEslthe Ag YFdtelor & Hart vk

—

=
Q)
5|



194 Z8|%g - A8l - vkex} - A

weEbA, 2 Aore ALAS F43A el dufela
2 3k 7Y AARQl ALY e 30082 2
o] 7]&9] 7hHH AA] “FEH H& 30022 T
2 A o1 8-E Yol FAEH R FRiths AL ¢
Z317] SEiA A FeERHH ] TG HETHFTSA
AlF 71890 Wt A7 Ao R T 19~274) 268S
o R 2t Ay wEt A ©)8E ANES ¥ %,
Aozl shHAEIY 8 F FEFEAZ TAs W
(AUCY), Cup®t 3 BH 5 T EZAIZH(Tra)ol thelkd
Toas AYE AUCS} Cpp= 22888 3 BAIAAS &
2HE2{(ANOVA, analysis of varianceyS E31] A &35
5/4E vl BAEAL ol ‘AL MY We 3002
g “FEE Ae 30082 disled iskerd
A g1 £ F A 2HESE) el v ZEEA
S Paieh. 22a B AP AFoeREeN oY
AlFAGA Y UL 42 T AFAYA ] et S
om BE IR FoZ olr] o]FoF )

oY 4

Aok o 7171

Ao ARRE AlF ke ofekE Al AT 7180 A 36
2 9 A 3729 A ut AR AYA L F2 3 A
)0 “AYrhEE AE 30082 HZAE: AAA)
001, AZYAL: 2004. 5. 31), Rk AZFojekEebdyon
FE 57 o} sk=slo|RpA|F FAISIAHA & el Al
32 e “FEE e 30082 HERASZ: 161104111,
AREZ1%E: 2007. 2. 12)2 7HFEIES 300 mg $h3ke A
Aot}

7Rl 8F5E AR FASAERE AlFUgte
], YREFEZDZ A3 vlE29(Sigma Chemical Co., St
Louis, MO, 7|=), HPLCE W&-E 2 ol EYEE (Fisher
Scientific., Fair Lawn, NI, #]=9), AEl2d4 2 a4
SRk, g AEES, SHSE Milli QMillipore Co.,
Milford, MA, "=HollA 18 MQ-cmE E3AIZ] AL A}
8-3t3t}. Potassium phosphate % 7]E} A|FEe EF 2
17 AFES ARSI

HWEEANHE 7)7|12= $EA187](Pharma Test PTWS-
12E, Hamburg, 5¢) 2 A4 A= n}E 729 (Hewlett Packard,
CA, M[sHE AHE3Igon, §3dEsniy 7|72
Shimadzu LC 10ADwp System(Shimadzu, Kyoto, QE£),
Luna C18(2) 2H(YAP2 5 um, 4.6x250mm LD., Shimadzu,
Kyoto, ¥&), ¥% 7HE&7I(RF-10Ax, Shimadzu, Kyoto, &

J. Kor. Pharm. Sci., Vol. 35, No. 3(2005)

- BAE - ol8E

By, YHE27](Eppendorf Centrifuge 5415C, Brinkman
Instruments. Inc., Westbury, NY, V=), pH &4 7](Model
7, Coming Ltd., Halstead Essex England, 9¥=) % B}
£ E371(G560, Scientific Co., Bohemia, NY, "<& A}
835t

H|ZEEAIE

izt “wEE A 3008228 AP “Ad7E
B A 30082238 74 128E8e Fste] tigkekd A
I SEAEE S A 2-EER, AL wE 37+
0.5°ColIA 50 rpmoZE Agstth. £5d42 £EAE &4
of w2 pH 1.2, 40, 68 B &9 §&4& 2 900m/
A ARgslel 82 7iA) 102(pH 1.2, 6.8 2 & AJFd) &
152(pH 4.0 A1)l §EH-g AHSIL 045 um HEE
9] FEZ o33 & HPLC UV HE71(210 nm)E AME-3}
o 82ES A&

H|gxt M-
YRR A FolFFeRA el A AETEFFAE
129 2ASI 7 19~55419] 7473 A 9 Aex
TIE Fok 2T 3889 AYAE o] A
3 Agslel] At ol F Aguigtag el A
oJAte] AZRRIGEE AAjEld A7 E BAHE 2 269
S AR JPAR ARFE AREY HE AT
67.64x7.24 kg, B LolE T 22.46+1.864 0130t} olER
HE 5ME W T AESHTFENE S AAEIT
BE A9k e Y 45 AFY 34 o
FEA 5 T dA9 FE HEE FAGAE E o}
Yzt 9 2 xanthine €5 52 AT FHsA A1F
A 2F ARE Al Y B & A E 2244
Aok T3 AlE 717F Solle A7Ae] A me B 2
2 Aeke] AL g Aujgt &F-S sk Sk

N

o ME £ o

ofF o ¥ o

oRE 2oko 2A17] 2A1FS] FEl WA WE 2AAE
Moz BokASS A9 2649 FAPAE =7 1394 ¢
o]Z A, B 2292 ra A Pd AFolE iRkl <
25 AF 30028238, BEolle Alge] A7
g A& 30082y S R A 7] wole 2wk
& Fdon Fozke &MY 300 mg)E 3}
Aok, 3, gl HE4e) vy le 9 5.9~6.687F)
22 BuFo] o] AENH AT 71& Al 18% A 4
 FeIzhe] A 7IEd oiep SEg e IRke T

Ol

My

2



E9 g 300282 E 300 mgpl thek

592 3.

HEAE EFA heparin-locked(150 unit/m/) Angioca-
theter(JELCOTM 22G, Johnson&Johnson Medical, Pomezia,
o]%ﬂo})g_ o L= 0] ZulH oo /\4;(]0]._1_ ek =
© AEF 247 e S 240 mie] 3 A B84 A
Thy 2 S3A2RE F4, 1, 15, 2, 25, 3, 35, 4,
6, 8, 12 ¥ 24N 7HAIE 1243 )l 2F s5mie] gL AF
sto] EEElE ARl W 3,000 rpmollA 2087
AT T FA HETE ARl S A3 s
3L BANZRA] 43t 80°Coll M HaEk

A H AL F24] T BE & gyl
A BRI AR AdEelA o] FojH Tt

B3 F JHpHElS| M

A F 7l PR
ART0E Hzie] A7)
£ 20mM potassium phosphates -3+ oA EVER:
P EhE=50:40:10(v/v/v) EE-A S Akgr}M,L 4 1.2m/
min, FUF 50w % FF FE7NE ol8-3te] FFailen
oS3 7o) AwpA-e 245190

7R BEES 50% HEEd S =5 1,000 pug/
m/E e F 3 BAAT7A, o] S WE BiEd
TEHLE sl B F e JE w0t 47
0.1, 02,05 1,2, 5 2 10pgmA HES AFNE T
RS AT A7te] ARde 5F8H 50 well 141
FREFEAZ vE=29 $£29(0.5 ug/ml) 50 Wb HES
500 ufE 7¥st § 3027F vortexingdlith. ©1212 12,000 rpm
oM 1087 A4lEe & 5 4FA 100 pE Ak A &
71l &713L 3719 OPA-MPA(o-Phthaldialdehyde 50 mgell
HEE 45m/E ¥ 1M NaOHE Yo pH 952 @&
1M borate bufferE 0.5m/ ¥-2 § 3-Mercaptopropionic
acid 50 W= ¥=t}) 50 wE J1ekL 3017} Vortexing:ci}l
0.5M perchloric acid 50 p/& 7HIT}. A=A S0 pis
Fslod HPLCO| FUAATE 7)ol e lﬂ%’-ﬁ%%zq
vlo]a WA gt rlupHlEle] Fo]a HAuE
FAG 2 on sk A¥e i

qE
5

on] ®¥iE yhulAlEl HPLCE

7] 2 et ciggoe

("

Aldgste] du A
ato] A7 AE

AE FIHE ik olg) 02, 1 2 5 pg/ml FEoIAN 2
2t s8] 2qsk HAS Brleln A7) ol ol 0
@ A ANFEEEE Pakct.

#9, ¥ Alzel BAL 94 NEAerE 74 g
Z AFst 80ecel BBPD FH N8RS A0 WSt
o 39 F 337k AWE o o] FH 50 pe) WREFE

Tated A

Ad7plEl R 30082 el AESEESA 195

)

Az uZF=s 4‘«%0 (05 ug/mly 50 wis 7HeE & A7) A
0] 3} mtﬂ_o_i AAEe ¥ HPLCe
Ze] ¥
st 7hapsE o) JMi HAHE el w)g]

ZPE AP ol 8H Alg F 7HEEe] T (pg/ml)
Spi=s

YA ]
1ESE

olE&T 22X mZiolEe 24
“rEE e 300l 2 <AddriE e 3008
az‘ay% Zrzh 174 2670 A LAlA SRl WAl

A
= o] wel A Fojsle] AL 7h AlFe ¥
2 F GEETAZF THOoZRE EETEA vginlg

SUNRSY
il
0 &
Y
n°*'

%l AUC, Chppx 2 Tham T3 IRoH, ol& F AlFA
Z4zb AL ol el Towd A AUCSH Cpx® 219
AxE YEIFEZAAE EA AL 22T Equiv
Test)E o]&sl frelrs a—OOSOHH BARMS AAE
o] g2 (sequence effect)S HAES 3, 7} ¥E82070¢]

g ovE ARSI 90% A 1617%1—% %Lo} Ack. ol
W, Crat Topds AFAE AHEEIG2T A Ak
AAAN F2E o]t HF Xﬂﬁ"wﬁ}xu e Y

o) el wet e ARgalich “wEd g 30022
ol e A7 P 30082 aEe] PESAE
) SR AFeleREAel AT AR TEEA

T’:S)oﬂ H‘}—‘j/‘l' AUCt7 Cmax g‘g Tmax %% jé 7]'6‘]'(/%1@

ek oln

, TEES TYH
Fhirehe Al sltlele 9F, 94 ¥ Az Sl
wket 9% 5] AAze] He &&80] UEA Yed

F Qe dxckt Agfe $EEL VW] s
S8 EA TS Pk

thzokal Algetel] thsle] digtebdel] AlE sHEY
o} 2-2A)93 A3} pH 1.2, 6.8 2 B E 108 oMJ
o, pH 4.0914= 152 ool 85% ol &&HU,

A 8= FFe vt
7F e Als Bt

om, F AAZk] 8ES ﬂ

__4

Y 5 e

A7 gele] iz

0!'3

97 dhxzgdel WiEe=dd v2

J. Kor. Pharm. Sci., Vol. 35, No. 3(2005)



196 i B A,

o

o} - whet - QA1

L BAE - olgs

0012

Too0m2y s thz ; cm{ﬁsm Choa a\ﬂ
I oo (A) ) 1 85 (8) i (C)
Retention Fime # I
0010 4 . 0.010 4 0.010 4
. o008 . 0.008 4 0.008.-
o P
@ v &
0.006 -{ 0.008 - 2 N o.008 2
(=3
g s §
0.0044. 0,004 ~ 0004
0,002 - 0002 0.002
!
i W , |
0.000 b’ \'w- 0.000 4 | Lﬁ 0.000 "’
v - v . v v —
o 5 10 1% 20 o s 10 ki3 0 [ 5 10 18 Fol
Minutes Mindes Minuts

Figure 1-Chromatograms of (A) blank human serum, (B) blank human serum spiked with gabapentin (5 pg/m/) and internal standard (IS,
GABA 0.5 pg/m/) and (C) serum sample (3.02 pg/m/) at 3 hr after oral administration of 300 mg gabapentin capsule.  =gabapentin peak.

23 7hERLE A 719 A 2 AYrhelEE e 300
Lejagh Fo] 3 A7 EAHES E A uet
HPLCZ EA3le] & A2vET9%S Figure 19 VERN
Aok 7l Folae] EHAIRE oF 1848, IR I
2 Holz9] FIATHE oF 10880 en 7z BHe £
Aele g Al ZS8(SN ratio)S 5 oo R
Sl A 2 A7F WEATE] 271E 20% viTkeE 319
< we] FAPZFIA(LLOQ, lower limit of quantitation)
= 0.1 pgmplom, £8 = g 23 79 HF
vlo|= AA R gt & AR F FEe] Hoja wAy]|
ZHE T3 FE2I5E(%)S 83.4313.060130ct R A E
2RE 75 7lulEe] AE vlo)a WA H|(y)=0.346x
7hlE FE(ug/ml, x)+0.0228(=0.9999, p<0.01)E 0.1~
10 pg/ml FA FEgk A48 vepidoh. =3, o] &
T QoA yhHEe] A B U7 HEBAFC. V)=
5 15% odlZ YERZR 0.1, 02, 1 2 5pugmid] FE
AN 53] HHE &Fsle A2 BFHH(%, deviation)= &

Table I-Reproducibility for the HPLC Analysis of Gabapentin
in Human Serum

Concentration Precision C.V.(%) Accuracy
(hg/ml) Intra-day C.V.(%) Inter-day C.V.(%) (%, n=5)
(=5) (n=5)
0.1 5.99 11.91 110.0
0.2 393 6.16 101.0
1 5.44 13.32 100.0
5 12.01 4.54 100.2

C.V.(Coeflicient of Variationy=100xS.D./mean.
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lowing oral administration. of Neurontin™ (@) and Kuhnil Gaba-

pentin™ capsule 300 mg (O) at the dose of gabapentin 300 mg
(+SE., n=26).
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Table II-Bioavailability Parameters in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral Administration of

Neurontin™ and Kuhnil Gabapentin™ Capsule 300 mg at the Gabapentin Dose of 300 mg
Neurontin™ Capsule 300 mg Kuhnil Gabapentin™ Capsule 300 mg
Subjects AUC, Ln Conax Ln Tnax AUC, Ln Crnax Ln Tnax
(ug - hr/m/) AUC.  (ug/m) Cnax (br) (ug - hr/md) AUC,  (ug/m) Cinax (hr)
Al 21.75 3.08 2.68 0.99 1.00 12.62 2.53 1.74 0.55 3.50
A2 15.78 2.76 2.04 0.71 4.00 16.68 2.81 2.00 0.69 3.00
A3 22.37 3.11 3.02 1.11 3.00 18.05 2.89 3.59 1.28 1.00
Ad 15.57 2.75 1.68 0.52 2.00 16.55 2.81 1.69 0.52 4.00
A5 16.11 2.78 2.30 0.83 1.50 24 .46 3.20 2.75 1.01 3.00
A6 14.98 2.71 1.96 0.67 2.00 20.56 3.02 2.54 0.93 3.00
A7 20.09 3.00 2.22 0.80 3.00 25.83 3.25 2.40 0.88 4.00
A8 20.92 3.04 2.12 0.75 6.00 18.83 2.94 1.87 0.63 6.00
A9 24.47 3.20 2.89 1.06 2.50 27.07 3.30 2.62 0.96 1.50
Al0 21.66 3.08 2.01 0.70 3.00 20.38 3.01 344 1.24 3.00
All 15.47 2.74 1.78 0.58 6.00 10.68 2.37 1.33 0.29 3.00
Al2 18.26 2.90 2.08 0.73 4.00 19.68 2.98 2.05 0.72 1.50
Al3 14.54 2.68 1.98 0.68 2.00 18.85 2.94 2.51 0.92 2.50
B1 23.75 3.17 2.56 0.94 3.00 18.01 2.89 2.08 0.73 4.00
B2 10.16 2.32 1.76 0.57 2.50 15.29 2.73 1.98 0.68 4.00
B3 19.67 2.98 333 1.20 4.00 25.45 3.24 2.83 1.04 2.00
B4 20.23 3.01 2.60 0.96 3.50 21.49 3.07 3.19 1.16 4.00
B5 16.92 2.83 2.24 0.81 4.00 17.13 2.84 1.89 0.64 3.00
B6 11.62 2.45 1.88 0.63 1.50 12.18 2.50 1.77 0.57 2.50
B7 22.78 3.13 2.47 0.90 1.00 9.95 2.30 1.45 0.37 4.00
B8 28.19 3.34 2.50 0.92 3.50 23.71 3.17 2.75 1.01 3.00
B9 17.13 2.84 1.66 0.51 6.00 14.19 2.65 1.69 0.52 6.00
B10 21.72 3.08 2.76 1.02 6.00 20.15 3.00 2.36 0.86 6.00
Bl11 13.25 2.58 1.72 0.54 1.00 15.49 2.74 2.76 1.02 3.00
Bi12 38.62 3.65 441 1.48 2.50 29.12 337 2.59 0.95 2.00
B13 12.40 2.52 1.56 0.44 3.00 16.00 2.77 2.12 0.75 2.50
Mean 19.17 2.91 2.32 0.81 3.13 18.78 2.90 2.31 0.80 3.27
(8.D) 5.91 0.29 0.63 0.24 1.55 5.03 0.28 0.59 0.26 1.31
Table IIT-Statistical Results of Bioequivalence Evaluation between Two Gabapentin Capsules®
Parameters
AUC, Crnax Trnax

Difference -2.03% -0.43% 4.29%

Fg” 0.0775 0.0478 0.4624

Test/Reference point estimate -0.0148 -0.0046 0.1346

Confidence interval(8)® log0.89 < & < log1.09

log0.91 <6 <logl.09 -12.99<3<20.88

“The AUC; and C,,, values were calculated on the basis of In-transformed data, and the T, values on the basis of untransformed data.

D0=0.05, F(1, 24)=4.26, ®0=0.05.
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