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=Abstract=
Bioequivalence and Dose Proportionality of Olmesartan Medoxomil Formulations

Sung Kweon Cho', Choon Ok Kim', Su Hyun Yu', Eun Sil Oh',
Seong Bok Jang®, Yoong Sik Park?, Kyunghee Cho®, Jae-Yong Chung'

]Deparm’tent of Clinical Pharmacology Yonsei University College of medine, Seoul, Korea,
' Yuhan Corporation, 49-6, Daebang—dong, Dongjak-gu, Seoul, Korea,
Biocore Corporation, #60-21, Gasan-dong, Geumcheon-gu, Seoul, Korea

Background: Olmesartan medoxomil is an angiotensin II receptor blocker commonly used in
hypertension. First objective of this study was to evaluate the bioequivalence of two olmesartan
formulations, Olmesartan 20 mg and 40 mg tablet (Yuhan, Pharmaceutical Corp. Seoul, Korea) as test
drugs and Olmetec® 20 mg and 40 mg tablet (Daewoong, Pharmaceutical Corp. Seoul, Korea) as reference
drugs. Second objective of this study was to evaluate the dose—proportionality of two formulations.
Methods: Two studies (20 mg, 40 mg) were conducted as a randomized, open-label, 2-period, crossover
design. Each subject received one 20 mg or 40 mg tablet of the reference or test formulation of
olmesartan medoxomil in each study. Blood samples were obtained during the 48-hour period after the
dose in each treatment period. Wash-out period was 1 week in each study. Concentrations of olmesartan
medoxomil in plasma were analyzed using a liquid chromatography system with tandem
mass—spectrometric detection (LC/MS/MS). The primary pharmacokinetic parameters were Cuax
(maximum concentration) and AUC; (area under the concentration-time curve from time 0 to the last
sampling time).

Results: A total number of 40 healthy male volunteers participated in the study and 37 volunteers
completed both treatment periods in 20 mg trial. All 40 participants completed both treatment periods in
40 mg trial. The 90 % CIs for the geometric mean ratios of the pharmacokinetic parameters
(testreference drug) were 0.93 ~ 1.04 for AUC; and 0.97 ~ 1.08 for Crax in 20 mg trial. The 90 CIs were
094 ~ 1.02 for AUC; and 1.00 ~ 1.11 for Cuax in 40 mg trial. All parameters of two studies satisfy the
range of bioequivalence criterion.

Conclusion: The obtained results indicated that pharmacokinetic exposure to Olmesartan 20 mg and 40
mg tablet was bioequivalent to that of Olmetec® 20 mg and 40 mg tablet, respectively.

Key words: Olmesartan, Bioequivalence, Dose proportionality
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olmesartan®] ¥ WA B|E F3fo] vl At (trapezoidal rule) 2.2 ARXFEATE tioe 2NEE

Aoz RE Algt A7 5 olmesartan®] F ”’“(ehrrunatlon rate constant; A= -3+ & In2/
EE etk A& ol gste] AtEstl o, gixoka AlFek

«] AUCS CrxE 2R3l BAAZENS
4. f=sH EM 1l MESIHESSM SHEM o, 2wsks Hirx] zo] QO % AF T

log 08914 log 1.25 ool & wj F AA=

Aok} djzoRte] AEHEETA H7b AEgor Fesitta Wstglon, oMt
et RuHsEES AESAFEAAE 7] (sequence effect), A7]1& ¥ period effect), #13

(@) 0.05914 &5 (mixed model) ©]-&3

T &
F Hformulation effect)Z H7}at7] el ol
A 1
g AHEAI(ANOVA) S A8kl

FTTE EYATHT ), B 24 97 (40

Fa sEvE R skeith o] wj oksdtA plEtn] 5. S H[ZM FI} g

HE2 WinNonlin 6.1 (Pharsight, Mountain

View, CA) AXZEgo]E o]&3sto H]+% ny Zk7ke] A (v E® A (Olmesartan medoxoml,
(noncompartmental method) &2 7-5t3{t} o] uj &2 oh) 3 SHAbe AEFddd) & St
Coex®t Toa= #5E s ARESIRAL, AUCE e oFEaA

oS Sebele £ A9 B
t‘g%%:;__}\]{ E’T\j :IEHJ‘EHTﬂ A}‘E]—a—_ﬂ H]—tﬂ 7] %3‘] Eroq_g_%]:_oé %%]

Table 1. Demographic characteristics of 20 mg trial and 40 mg trial subjects (mean £ SD [range])

Group A (RT) Group B (TR) Total P-value”
20 mg ftrial
Number of subjects 20 20 40
041 241
Age (yrs) oo 006 241 1,000
_ 176558 176959
Height (crm) [164.4-1846] [164.7-189.4] 176.7£58 0828
746+96 71.1£76
Weight (ko) [505-96.3] [60.0-88.4] (2987 beet
40 mg trial
Number of subjects 20 20 40
2543 2544
Age (yrs) (21-31] (29-36] 25+3 0.963
. 174850 1750471
Height (om) (166.9-186.5] [162.8-187 6] 174.9%6.1 0911
70.0+6.0 67.049.1
Weight (ko) [56.2-80.5] [509-84.1] 0011 ned!

+ unpaired t-test.
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FEHUFE st &5 vl Aol tigk power model
S o]g3te] Hrbetth Power model 24 T}
- Ln(y) =a + BxLn[Dosel. y&ol <F
4 ﬂ%fﬂrﬂlﬁ 2l Coaxt AUCE HS43H ¢47]
AU B9 (1-a)x100 % CI %ol equivalent
limitsthell 9 & vl oFset4] A4S 7
1 Asltt o714 Lower limit: L, Upper limit:
U vt o] Aodrh

L =1+Ln(60)/Ln(r), U= 1+Ln(6y)/Ln(r).

r is the ratio between the highest and lowest
drug dose (r=2), 0.8 and 1.25 were used for O
and O, respectively, based on the bioequivalence
limits defined in the Food and Drug Administration

guidance.”

= n}
20 mg Agolli= & 7] FA7L st 37

wo| Zaslr) Agle] Fojdh 93210 HiF oI
& UAIF L, A 1767 + 58 cm, AT 729 +

87 kgo]AtHmean + SD). 7+ w3tel] o] gk zjo] 7}
$AS1TE. 40 mg A3l 35 % 40789 9L 3
olate] 409 BT FRGIh AP TR 93t
o] Hyt AH 25/‘1]»@- NS 1749 £ 61 cm, Al

T2 685 £ 7.7 kgol
Frofgh Aol 7k glTK Table 1).

1?

1. o=

i

2

0El

2t

20 mg 7 AR ARV w2 % olmesartan
medoxomil &F % F0|= Figure 1] YERS]
om 7} oks8t ghetn| e o] A= Table 2
ERRIEE AUCAE tiz9ko] 33699 + 9396 ng x
hr/mL, A1§ ¢Fo] 33066 + 940.8 ng * hr/mLo]$3,
Coax= WIZ2Fo] 5117 + 1537 ng/mL, Alg o]
5162 + 1349 ng/mLo]tHmean £ SD). T
2=k 2.0 [15 - 50, A&k 20 [1.0 - 3.0]°]
o™ (median [range)), t1»8] 74$ thFF2 79 +
17 hr, AgeE 81 + 1.6 hro2 FARIATE 40
mg 7 AAS ARl wWE it Olmesartan

Table 2. Pharmacokinetic parameters of olmesartan medoxomil 20 mg and 40 mg after a single oral
administration (20 mg trial and 40 mg trial) of two formulations (Reference: Olmetec Tab®,
Test: Olmesartan Tab) in  healthy male subjects (mean = SD)

20 mg trial Reference (n=237) Test (n=37)
AUC: (ngxhr/mL) 3369.9+939.6 (143 %) 3306.6+940.8
Crmax (ng/mL) 511.7£153.7 (131 %) 516.2+134.9
Trax (D) 2.0[1.5-5.0] 2.001.0-3.01
tie (hr) 79%17 8116
40 mg trial Reference (n=40) Test (n=40)
AUC: (ngxhr/mL) 5949.9+1588.3 (11.1 %)’ 5771.0+1144.1
Crmax (Ng/mL) 839.1+193.7 (14.8 %)’ 8733+1474
Trax ()" 2.0[1.0-5.0] 2.001.0-4.0]
tie (hr) 79%12 8116

+ medianlrange]. * 0 @ CVina % (intraindividual CV %). AUC: area under the plasma concentration-time curve to the
last sampling time, Cmax maximum plasma concentration, Tmax time 10 Cayx, t1/20 terminal half- life.
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Figure 1. Mean (SD) plasma concentration-time
profiles of olmesartan medoxomil 20 mg after a
single oral administration of two formulations in
37 healthy male subjects.

medoxomil 8% % Fo]= Figure 20| YERIA
om 7} oks8t ghetn| e o] A= Table 2
RISt} AUCE thz=2Fe] 59499 + 15833 ng x
hr/mL, A]& ko] 5771.0 + 1144.1 ng x hr/mLo|%]
A, Cos W1F2F0] 8391 + 193.7 ng/mL, A3 <F
o] 8733 £ 1474 ng/mLo|tHmean * SD). Thux
T OFe 20 [1.0 - 50], Ak 20 [1.0 - 40
o] 21 (median [range)), ti»9] 78-F HZFS 79
+ 1.2 hr, A3k 81 £ 16 hro fAlaksiTh

S —

1100

—s—Reference -—--Test

concentration (ng/ml)

a & i2 i8 24 30 36 42 48
Time(hr)

Figure 2. Mean (SD) plasma concentration-time
profiles of olmesartan medoxomil 40 mg after a
single oral administration of two formulations in
40 healthy male subjects.
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NESM
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2t

0K

20 mg A9 AUC, Crx®ll thek BE5H464
%7} A= Table 39 2t AUGS] 49 2193}
3t ook} Algleke] et ko] P % ATt
log 093 - log 104, Grax®] 7% log 097 - log 1.08
2 554 7]%’:‘31 log 08 - log 1.25 o]uj] &l

90t 95 F(a=0.05)00 4 HA 3 B4
Ay AUC, Cmaxoﬂ 3t A 27 (P=0.28 and

P=0.92, respectively), A& &3(P=0.49 and

Table 3. Bioequivalence assessment for the two formulations (20 mg trial and 40 mg trial)

Geometric Mean

Geometric Mean Ratio (Test/Reference)

20 mg trial
Reference Test Point Estimate 90 % Confidence interval
AUG: (ngxhr/mL) 3369.9 3306.6 0.98 0.93-1.04
Crax (Ng/mML) 5117 516.21 1.02 0.97-1.08
Geometric Mean Geometric Mean Ratio (Test/Reference)
40 mg tria Reference Test Point Estimate 90 % Confidence interval
AUG: (ngxhr/mL) 59499 57710 0.98 0.94-1.02
Crax (Ng/mL) 839.1 8733 1.05 1.00-1.11

Reference: Olmetec Tab® Test: Olmesartan Tab.
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P=0.81, respectively) + 217} A=
ot AUCl dhgh A7) &3 (P=046) S~
A eSO Cr®ll tiEH Al7] 2 2HP=0.02) &=
Al LRt

40 mg AE9 AUC, Crall tidH A=34%
4 %7t Ans Table 37 2tk AUCS] 745
RIOWSEE ok A oke] Htol Ak 90 %
A& F7r0] log 094 - log 1.02, Crax® A% log
100 - log L11Z 3574 715% log 08 - log
1.25 ojuje] Welel STk frolaF(a=0.05)0l A
A5 B Ant AUC, Cra®l Hi8 M &
JHP=049 and P=0.14, respectively), A&Z 3}
(P=0.48 and P=0.12, respectively) © 217 A4
o7 fo5tA Coa®ll  thEH Al71& 3}
(P=0.39) A frolatA] eskont AUCel oigh
A7) ZIHP=0.00)F FrolatAl YEFT

<

S
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L

3. 5 Alg9] HO|ARK(coefficient of variance:;
CV) Hluz

20 mg AEA gz ko] tdt AUCS Corax
o] CVE 279 %, 300 % A& <k thdk AUC

30

20

AUCt/dose (ng*h/mlmg)

9} Cox®] CVE 285 %, 261 %0]910H 40 mg
AgolM iz ool thE AUCEF Crndl CVE
267 %, 231 % Ag 2ol ot AUCSF Coax®l
CVE 198 %, 169 %°]%]

20 mg A3 A" AUCS AAW HolAls
T 143 %2, Crc® 495, 714U Wol& 131 %
ollom 40 mg Mg AEE AUGS AW W
olATE 111 %=, Cu® 45, MAU WHol=
148 %= 40 mg A& Crax MA WOAFTE
Al9Jstie BF 20 mg @RS AA Ve
c}.

4. S HlgH Y @It

ol A Ao r=2& Y8l lower limit¥}
upper limitS 78} ZH2t 0678, 1.3227} €t} &
W E® A(Olmesartan medoxomil, t$-A2He] 7S
olell tYste] v AUCS] B=0.829 (0648 - 1.010),
R=0519 Crex®] B=0.739058 - 0919), R*=0464.0.
2 5 e ] B 9% % AF TR g oy
U AUCY 75 ¥ 9lell 1xdat7]el &= nleideo]
attar @ 4= 9tk Dose normalization A¥E
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Figure 3. Analysis of dose proportionality with Olmetec Tab® (A) AUC/dose; (B) Cra/dose. 95 %

confidence intervals are shown in figures.
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9] Olmesartan medoxomil A4
]
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2 Aol M= AUCE] 7% 33699 ng x mL/hr,
Crax®l 4% 5117 ng/mL 71&0l] Hag g3} =2
A 22 &8t 2 AT2RE GOl T,
242y 20 hr, 79 hr 24, Tl 74
A A HEA ko iy
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Figure 4. Analysis of dose proportionality with Olmesartan Tab (A) AUCy/dose; (B) Cmay/dose. 95

% confidence intervals are shown in figures.
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