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Bioequivalence study of

MONTELUKAST TABLETS 5 mg “TOWA”
and MONTELUKAST TABLETS 10 mg “TOWA”

Masaharu HORI, et al., Nishikumamoto Hospital

Summary

MONTELUKAST TABLETS 5 mg “TOWA” and MONTELUKAST TABLETS 10 mg “TOWA” has
been developed by Towa Pharmaceutical Co., Ltd. as a generic version of Singulair® Tablets 5 mg and
Singulair ® Tablets 10 mg, and the bioequivalence of each of these preparations was assessed.

Healthy Japanese adult male volunteers received MONTELUKAST TABLETS 10 mg “TOWA” as
the test product and Singulair® Tablets 10 mg as the reference product in a two-way crossover design
with a washout interval of at least 5 days in a bioequivalence study.

After verification of the bioequivalence between MONTELUKAST TABLETS 10 mg “TOWA” and
Singulair® Tablets 10 mg, a dissolution test was performed using MONTELUKAST TABLETS 5 mg
“TOWA” as the test product and MONTELUKAST TABLETS 10 mg “TOWA” as the reference
product to determine bioequivalence between the two different strengths.

Of the 24 volunteers enrolled, 22 completed participation in the study for the 10 mg formulation.
The 90% confidence intervals for the difference between mean values of logarithmic transformed
bioequivalence parameters AUC: and Cmax were computed, and were log(0.9282) ~log(1.1258) for
AUC: and log (0.8996) ~log (1.2332) for Cmax, all falling within the range of log (0.80) ~log(1.25) and
therefore meeting the criteria for bioequivalence. No serious adverse events were observed in any
subjects given the investigational products.

For the 5mg formulation, the dissolution tests demonstrated that the difference between the mean
dissolutions of the test product and reference product, and the individual dissolutions for the test
products in each study met the criteria for equivalent dissolution specified in the guideline for
bioequivalence studies for different strengths.

In conclusion, the test product and the reference product were bioequivalent, and appeared to be
therapeutically equivalent.

Key words : Montelukast, bioequivalence, healthy Japanese male volunteers, plasma concentration,
bioavailability, generic drug
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(—O—: WBRMA 5 mg ¢, —@— : FIERLAN 10 mg $8)

120
100 -
80 -

60

HEHHE (%)

O O 1 1 1 1 1 J
0 60 120 180 240 300 360
sl (93)
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FIDEE R - IKpfa] ph
(—O—: ABR%A 5 mg §¢, —@— : FEHERLK] 10 mg $2)
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Too Fiz, ABREIHIF K OEEHERLE] & &1 BRI T
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12 (736)
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W] (9)

K9 pH6.8 (PS0.1%), 50 rpm DREAHLHIFs Kk OV L]
FIDYE R - el ph
(—O—: ABR%H 5 mg #¢, —@— : FEHERUAI 10 mg $¢)

Y UTze R 24 2 A 29 HEBERE [THkIgkEHR
s D EW R R SRR A K5 A ICBI B ERE
JIWEE Q& A) IZOWT) FHIEFEIZONWT] O
Q42 12BN\, THIERZE D3 ik, BIE, Hrif
I EI K S THRNT BT 5 X5 5581208, &
KETOHR THEEEHZ KT 5| BrREHIN
TWb, 22T, BHERFIIRAOEHEZIRIF
A (15 4) ZHE XN I-EABRIER] & U, R s
TRE LTz, Tiabb, MADEHEZRTIRERIC
BB EHEELRD 1/2 OFHEERZ R T #EY 7
B K A DB R Z R I A D 2 FEsizs
T, ABREHIE X OBHERGR| O P07 i
HZEELI, ZOMR, ZoETIVIND £6%
DINTH > 7o Fio, WK RIZH T 2 iR
FIOME 7 DETEHRIZONWT, AEREHF O R
+ 9% DHEIHAZHZ 5P DIXTeh > 72,

K (50 rpm) TUX, FEREERIK O P H I,
HE XN 7R BRI DANIZ 509% P _E 85% 12 L 7
Motz, ZZT, HEINIZABRIEHIC KT 57
WHED 1/2 OVPAEHEZ R IR RE K OHES
NIiRBREER O 2 BRI B0 ¢, BRI X O
BRFOVFPEHB KT S L& L, 2k
L, R E X 72 BRI &5 1) 5 I HE
HERD 1/2 OSFEHE R 2 R R UL 15 0 Kl &
B, 15 xR s Ui, ZDME, %
NH6OEFINVITND £8BLUNTH -7, £, &
IR R 3 1T D B A Ol # DFEHFRIZ DN
T, AREA O PR = 12%0HFAZE L 5
LD h 5 7=,

PIREHHE - 53% 9% (201699 H)—
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10 pH6.8 (PS0.1%), 100 rpm DRI &k Qe
BIFI OB R - i i
(—O—: ABRIH 5 mg §2, —@— : FEHERIAN 10 mg §)

0.1% AR Y VIV — k8 ¥ o pH 1.2 (50
rpm) H KX U pH 4.0 (50 rpm) TIl, FEHERLHF D
SE R, HE XN R EBRIFRT LAY IZ 50% L
F8WITEL e 5T, 2T, BEI Nl
R B 1T 2 PR D 1/2 O HEZ RS
R ids K OBUE SN BRR R O 2 RERIC B W T,
R I K OERHERLA O IR IR % T U 7e,
ZOFRER, TNoOEZVTNDG 8% LHNTH -
Too Flo, BB SIZ I T 5 5EREA OME 2 D
WHRIZONWT, HBREAOFHENE £12%0
HHZBZ 5D DX -7,

0.1% K1V )VxX— k80 %D pH 6.8 (50 rpm
FXO100 rpm) Tld, HBREHFIT X OFHER &
HIZ 15 TN 85% LA EdEt LTz, 72, &
LS 2L C OSBRI O 2 D HEIE, SR
HIDSFHEE £ 15%DEHZ @ 50 DI/
o7z,

PEXD, GEEVNWTA KT A 2R, AR
il & e O ¥ H S Eh X [R) S o0 ) R HE i 7
LTWieZ &b, WMEFAZEWTFNICEAETDH
v, BEFRRIEEZRIETE 5 EE 2 6N,

4. ERBLUER

EVTFNARMESmEg [ F—7] 1%, &E#EN
HARITA VTN, EVTIVH X MEEL0 mg
[ h—7 ) ZEEHERIF L U R X0 AR
BRI SV Z SR L7z & 2 5, ARSI & EEHERIF)
BHEB ORI EEOHEREEG L, 202 &
75 5 mg WHNE 10 mg BH &AM FICFEETH
D, WBEF RS A RGECE D EE X T,



PIREHHE - 53% 9% (201699 H)— 13 (737)

12 5 mg WHIOMER A I L OFREERLE D FIg75 4

b s ] PR (o) R D7 BEZE2) e
Bl i - : ) pof | Lo 7
) 2B 51 s (%) ) FLE
15 15.6 16.1
30 26.3 23.9
pH 1.2 69.8
45 33.8 29.2
60 38.5 32.7 @D ¢
pH 4.0 360 0.0 0.0 0.0
5 13.5 18.0 —45
pH 6.8
15 26.8 20.8 6.0
50 rpm " 15 78.9 73.5 5.4
Vi PE A
360 80.4 78.5 1.9 HE
H1.2 15 40.9 41.1 —0.2
, 0 @D b
(PS0.1%) 120 85.4 81.3 4.1
pH 4.0 60 29.6 29.6 0.0
(PS0.1%) 360 54.2 54.3 —0.1
pH 6.8 15 92.1 93.1
(PS0.1%) ' ’
)
100 pH 6.8 15 95.1 92.7
rpm . .
P (PS0.1%)

PS: A1)V R— | 80

EAHEROH| EEAEY

UFIERTOWTIAOEELEFH/ -TLEHEGLT D,

@ BERFIH 156 FLARNICTF 85 % U LA T 2154 ¢
BRI AN 15 23 ANIZ 1 85% P _EYEHI 4 52y, XUX 15 12 F 1T 2 ik Ba S o) P v H R AN HE L] O S v H R +
10% DOHIPFHIZ > 5 6

@ BEERIRIM 15 ~ 30 HCF 8% U LBHT 2154 !
EEHERLA) DS R DM 60% 5 X UV 85% & /e B2 7x 2 By A W T, BBRILHI 0 P ¥ H R N HERLF] 0 S5 s %
+10% OFEPFHIZH 5, i 2 BB OEH 50 L ETH 5.

@ EAERIEIA 30 FLARNICTF 85 %LU LA L2 WEA ©
UTFOWTNH DRI EET 5,
a. HEINRBRERIC ) THEMESIF DR R 85% LI B & /e b & &, SR D7 HIR Y 40% K O 85%1F
WO Y70 2R RIZB W T, REREF O T R P MEHERF O % R 2 10% OFIRIZH 5 H, XL 2 BB OMEIL
50U ETH B,
b. HE SN 7R R I B W CEEERIF O S IE HER DY 50% DL 1 8591232 L ls W & &, BEAERLFI A HLE X 7= 3 BRI
2B 5 TFHEHERD 1/2 OTFEE IR A R 8 M el S, ROBEINIRBREERICE W T, RBREH O IR RN
BEERF ONE R = 8% DFIPIZH 25, UL 12 BIRDMEDN 55 L ETHh 5.
c. HUE I N 7B BRIFENIC 35\ CEEHERIFH ORI 5090107 Us W & &, BHERGHI)HUE X I /- BRIENC 35 1T 5 °F
BEHERD 1/2 OFHEHR A R4S el S, M ORE SN BRIERIC S W T, SBRELH O F 17 R AV S 0
SEHTEHR £ 6% DR ICH D h, L R2BEMOHEN 61 U LETH S, =121, BHESN-RBRER-IC W CREEEHE 0
T HEN 10% LN T OB G, HE S NIRIEH T O A L, SR O T RS R O T E + 6%
DOHEIPFHIZH 5,

VA Z bE10 mg | b —7 | OAEWFRIRISEM R R
& FE LT,
EVTNAZANESME [ =T ] BXOPEVT EBEVTIVAZMEIOmEg [ F—7] 1, R%EER

m % & &



14 (738) PIREHHE - 53% 9% (201699 H)—
= 13 5 mg WHIDFHE LRI SIZ 351 Bl BR K DO fE 2 DI HEOR/ME, RAE
ELR7 ABAY AL | D RIME~ | i) TFHEBEHRO | i) SFEEEEO | D i) & | ) AV & | RO e
(rpm) e B (99) | KMl (%) | =9%0#iF (%) | £15%0HIFH (%) | &2 7-5 EATE | e
pH 1.2 60 35.9~41.3 29.5~47.5 23.5~53.5 0 0
50 pH 4.0 360 0.0~0.0 —9.0~9.0 —15.0 ~ 15.0 0 0 c PR
pH 6.8 15 25.0 ~ 28.9 17.8 ~ 35.8 11.8 ~41.8 0 0
EIf e B REIEES | D R/ME~ | i) SEBERERO | i) FEEEERO | D) i) x| D Vi) x| AEEO e
(rpm) ! Wil () | KM (%) | = 12% 0% (%) | £20% 0P (%) | #BA 75 BRI |
7K 360 78.0 ~ 81.7 68.4 ~ 92.4 60.4 ~ 100.4 0 0
pH 1.2 120 83.5 ~ 87.0 73.4~97.4 65.4 ~ 105.4 0 0
50 (PS0.1%) ' ’ ’ ’ ' ' b e
pH1 4.0 360 52.3 ~ 56.6 42.2 ~ 66.2 34.2 ~74.2 0 0
(PS0.1%) ' ' ' ' ' '
EIf 74 B IR | 1) ME~ | i) CEBEEERO | i) SEEEEEO | ) i) & | D) Vi) & | RSO i
(rpm) ! Wl (99) | IKfE (%) | =15% D% (%) | =25%0HIF (%) | A7 BRI | HE
50 pH 6.8 15 89.6 ~ 94.0 77.1 ~107.1 67.1 ~117.1 0 0
(PS0.1%) ' ' ’ ’ ' ’
a A
100 pH 6.8 15 91.8~975 80.1 ~ 110.1 70.1 ~ 120.1 0 0
(PS0.1%) ' ' ' ' ’ ’
PS: ARV ~_—} 80
B4 DBHEOHIEEAEY

RISHERBERICE T 2RBRBEFOME L DAHEICOVT, UTOWThHOEELB-TLEBELT D,
a. BHERAI OGRS 85% Ll 1T 2 L &, BBRMA OO IR £ 15% O & B2 53 02 12 fHf 1T T, £25%

DHPHZEEZ Db DHIRV,

b, BEHERGH O E AR DY 50% LA IZ3E L 85%ICE L e & &,

TC, £20%0HFHZEL HE DI,

c. FREERURIOSFE A 50%ICE Lisn & &, SBEHI O P R £ 9% ORIl Z 82 2 6 DA 12 4 1 HEL T T,

HPHZEZ 20 DA,

ARERBLF DGR R + 12% O#iH 22 5 D DA 12 i 1 EL

+15%D

Bl A RS54 2R/, ¥ 7 L 7%E 10 mg %1
HEBUH & U CHAR A DR P ERH 2 /502
28I 2 AD 7 0 ZF —/N—1RIZ X B AW F) S
kb2 it U 7ok IR, AR [E) S8 Ve ) e 2R TR 1
e Lz,

EVTINVAZAMNESmg [ h—"7] 1, &EEN
HARKFA VIR, ¥ 7V T7%%E10 mg E4EY
FHEEEIERINTZE YT IV A MEEL0 mg
[h—7 | ZiEEsE & U aliRic X 0 B
[ E) S0 2 A U 7RG 2R, B ORI O E
FAE A L,

L -TC, EVTIVAAMESmg [ b —7 |
Ly V7LV T%Ebmg, YT INVH A HEE 10 mg
[h—=7 1 &7 U710 mg 3 AEW I IE
FTHY, EEFNREEEZRIAECE 5525
niz.

E | i3

ARERZDIZHIY, BYBHREEMEE L (HEEZ
B0 & Lic, BriRdEpbRA3 B FH s st L
FHTHAITRO LV LR L LT £,

2 F XM

D) —WEMEAHAT VVEF—FEMGEH A K54 VHE
P4 MR TBh « WHLA A K54 > 2015 fEREE %
WEET B WA A KT A 2015, AL, H,
2015.

2) #K i, fh: SAESWmBIERSEE TV R T b
N (v 7V 7%E s F 27 7)IVEE) OIEIER &
WERZDR . HAHEB P HEZE 120 @ 343-52, 2002.

3) MTVIVXF—2ZETARNTA N ERS R RT L
WFE =BT A KT A v—lFME &R EERE—2016
. SA 7« AT VX, HH, 2015.

4) REIEM, fl: 2012 FEE 2 FIEWIEICH T 5 F VT I
H A N W R O A M D W C L H SRR R 2



5)

6)

7)

57 : 73-81, 2014.

YUV T ES5mg, Y7LV T %EI0Omg, Y7L
70D $& 10 mg O EFE M CE (2015 4- 8 A HET
26 /0] (HAA =541 1) kst .
BABEIR DLW FREERBR T A K Z 4 v DP9
F12 H 22 HERIERE 487 %5 P13 45 H 31 HER
FFEE 7865, TR 184 11 A 24 HIERFERZS
1124004 5, “PEC 24 92 7 29 HEE AR A IS 0229 5
10 FIZC—#MdE) .

PR3 O FEIRFABR O K D IEHEIZBI 4 284 TR 9

PIREHHE - 53% 9% (201699 H)—

8)

15 (739)

F3IH 2 H BAEASE 285 CPR15E6 ] 12 HE
AFHEE A 1065, R 16412 A 21 0 EA 518
B 1245, VR84 3 131 H BAFEIE A 24
Z, FEC204E2 A 29 H EAFEIESE 24 5, PR
24 412 H 28 HIEAE BB 161 512 CT—&8duk) .
B BRI D% O ER A O A4 P a1 S VR T A
NS4y PER 1242 7 14 H REES 64 5 K
1345 1 31 H BEHEFIEE 786 5, P 18 4 11 f 24
H3E A A 5850 1124004 %5, TR 24 92 J1 29 H¥EfR
FALIEN 0229 25 10 512 C—Hkib)]) .




