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Considerations on the Test Methods for Bioequivalence Assessment of Products

¥ 2278 Hiroyasu OcaTA
BENEE o N A== €

Summary: Guideline for Bioequivalence Studies of Generic Products was first issued in 1980, with new guidelines added and
continually revised. In this article, we first introduce the concept that formed the basis for the guidelines, the concept underlying
the system that has been created, and the findings that support these concepts, focusing on oral drugs that are expected to have
systemic effects. Under the condition where the drug concentration in the blood is the endpoint, evaluation of bioequivalence (BE)
using that endpoint is a sufficient condition. Furthermore, the condition for evaluation is made feasible in the direction of further
reinforcing the sufficient condition by evaluation of treatment for healthy adults in the fasting condition. The iz vitro dissolution
test conditions were set in order to evaluate the similarity or equivalence of the formulation properties. Then, based on the eval-
uation results and the scope of changes in the formulation, an evaluation system was established to confirm the BE between the
formulations before and after the change without conducting any human study. Meanwhile, evaluation of BE of pharmaceutical
preparations that are expected to act topically (e.g., eye drops, dry powder for inhalation) has emerged as a new issue. The evalu-
ation is not based on comparisons of the drug concentrations in the blood, but on pharmacodynamic (PD) indicators and clinical
measures of efficacy and action. This latter method has greater limitations, is more time-consuming, and imposes a greater cost
burden than the use of drug concentrations as an indicator. There is need to consider alternative evaluation methods of BE to
clinical trials, such as comparisons based on the blood drug concentrations reached in systemic circulation and evaluation based
on PD measures. In the “Topical Dermal Applicable Formulation GL,” BE was evaluated based on the drug concentration in the
stratum corneum, but the newly issued “Concept of Topical Dermal Applicable Formulation” switched from BE evaluation based
on drug concentrations in the stratum corneum to that focused on clinical trials. However, we estimated the relationship between
the strength of the stratum corneum barrier and the drug concentrations in the stratum corneum using a simulation method and
demonstrated that the evaluation of differences between formulations based on the drug concentration in the stratum corneum
was highly reliable. Devising a new system for BE evaluation is warranted, including consideration of drug concentrations in the
systemic circulation and PD measures as BE evaluation indices.

Key words: bioequivalence investigation, oral products, ophthalmic solutions, inhalation products, topical products
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urine flow rate, 1 /h

»

Amgos[mg]  1562(0.0) 1436(130) NS NS

Table 2. C ison of bi ined by urinary
i of id
Parameter Treatment average (CV, %) Results of
10| ANOV.
3 TabletA  TabletB  Tablet Subject
s Vinax [mg/h] 526(247) 594(234) NS NS
E b Tonax [1] 190(64.7) 143(650) NS  p<0.05
-g 3| Amg ¢ [mg] 1317(229) 1245(140) NS NS
g
s

0
urine flow rate, 1 /b
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0.25% % ZNZNIHEESBEL. BEMZHEL . &3
EREOREME VB ENENT A—F (BEKIBERTHE.
IR ERE T 1 — BRI BAR T HEA) IS D W THEH BT 217 o 7o 4%
B, WHIOEYENREESERI N,

HEINTA—F
HRER% T il —
RORRIER TR | wemg ot
£ (mmHg * hr)
F#10.25% 39+1.0 529+16.0
FE7 h—IVXE
FR#0.25% 37+10 50.0+14.2
CEEE R RE, £#n=20)
—o— &H 0.25%
5(mmHg) -=-O-- FE7 h—) XE UIR¥E 0.25%

CP39fE + R, %8 n=20)

TAREE

0 6 12 18 24

el (hr)
Fig. 6 FEO-INRIRROIREBRTEZIBRE T 552
HREEHBRER

T EE D 2 UK o el (WEATRE2 BRI MR %R
LCTwa, MEtICHEANIFRETH L & ShTn
5. ZoOWh, H5ELRERTEOBMBICEALT
DIERET — & DBEDETOREIN TR, HIJFEN
(PD) B IZMAIEED L ) IS T hz b &
EBRS 2wy, [FEMESERIC A B BT O PR AT b

n, TOEHRDELETREIND T ED, Hoh/:
FEMEOER & EEEL EMT 5 720IIEEETH
B AVIECL—T =LV TETHLIEND
DIRFTH A ) L EbLNDLD, B R IEROBR
WBEEEEZL, Vo) v ZEERICBVWTY,
PR L FER, FAMRMEE, WHEEEEEL &
RNREINLFELEED.

SEWNERE A R L 5 A I BV T, B
IR DS EE (34 D IR L G D HLICHE D SR &S B
728, BRI O e d B a4 G-I O SR B 0 He i
TAITH) 2D TE S, —F, W (PD) 18I,
BRR L oRE, 1EH OIS TR ERD
SEHETLMELH LD, £ YR L o5
WZHEBT L. 72, HROIBIE L 7 23 IRE L %)
RERREOZEIE (HARMZS), HAENLE) &
WECER Y, FEYEEZEDIT ) DPEEEIZNES L
o T\ 5, EEIED L) /NS EEYREE &2 FR I
T 2B, F—OEREEFE—OFFEED S & T
T 27000 (WEER) %, UK P {TE
B, KRBT 5L, WY 2WEOEOMLT)IE
YRR IRIEICT 2 K& R D, ZOE%
LT, ASEOFE e RET HHEL, FEiF
HMOBHEZNIIE G2 5H 2 WETHY, £
AT &L, ZamE W (EEW) oFR, SEI~
DEFEHITL Y KRE R 5.

COEHIT, EYRREEEZREIC LA, e
PO RS R L LT, Sa o TR
ARTIENTEDLFHME L > Twa, Lad,
B2 D O Cl, ZEEID VW L2 ER
2, S22 &E0BHITRE LS 25T,
KL L CHFIERE L oMGIHEIIR L S TE, T
CNFHM L o TwWhb EE2z6NA. AR
Ve, REUDFETH L) LOHE, WKL
ORNE, EHZDL DT ) AL, Ao “4
PEDEEFOWEFTES TOEAMIZ 7% > TW 5.

V. EREREOFEZE, R2HD
R O FE R BRE 4 DR T

IV-1) MAEYEE & iR & 7 28R
F—OFRES ZR—2&A6 L, F—OKED
BRI, HEMERL, A—0oMz, HElksT
BRIR CHV & N 5 B EL o R3S O BRIR o [R5 %
APPSR IC X > TRl 2 Hiha £ 2 5.
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AUC Cmax
s N— N r A R
Dog Pig Dog Pig
Human Rabbit Human Rabbit

A
A
1.2+ _\r\ \
1.0F B B B

/X C

I . .
D ‘3 A
0.6 c D

C

[

Fig. 7 JUt47/E>DA48F I #H /. AUC, Cmax®
SFEDMHEMEIARZE t E b, E—JILK, BARHE
HEERERR, FF o4 BIZT2TOBREY

(3]

IV-1-a) & FRERICH T 2 KB EDMRET
IV-1-a-1) EMET IV

BRR oSN 2l 239546, & balBrioxt
L, BWalBais e & R V155 D a T L 72161
#Fig TI2RF. B MMz TE—=7 VK, BASA
PEHEEFSER, Y F o X v MI Ty 2R
2, F—EHEGoHAE (K, WELENRT %
) &k G L, A SRR 2RI, e b
IZBWTRD SN HAIR OERY, I8P
BWTbRBOONL M Lz, Fple LT, #
BHEYTH L7 ) F TNV DABF E v

AUC, Cmax D A O MK & 2 %, & b,
E— 7R, HANEHRHEERERR, 7 Frr >
il =7% CThrat sz,

b MRS AR E LTI, £9, &
MIBWTHRD N5, JEFSEOFI & 13 5%
o lZfHliE RS VT &, HIZ, b MBRIZEED
SNLIEFEFED T — AP TINE N LHKD 5
N5, HAME X N/2H, Fig TIORLZERL &
o, fEme LT, b baBRICRS B AR &
L COZYERIIE N o7,

IV-1-a-2) in vitroi& & E&

PSSO (B, WIS &) x5t
212, BERoOGHRBEE, w2 HWT, b
I~ BR TR S M7z SR EE & OB 2 MRS L
72, B MZBWTRRO 5N ESE, JEREORHE &
RS 7FEli R RE WS &, HIZ, b MRERIC
oSN BIEFEDr — ZAOMHBIAENE £ D5
R E LTikoons.

BEf D 161% 779 (Fig 81, Fig. 82). 9L #A

oB BE

g
»
!
i
:
3
>

% dissolved in 30 min
2

Fig. 8-1 V27 XE55EFIED in vitroi&HRE (30 778
H=) LS

BHAREE

0B ; FRIEAERERER (F X 7 ER) &

BE: E—Hh—i%

RF:[E#7 7 X30&%

RB : BlEz/NZX 5y bk

PD : /Y RILik
C max Tmax AUC
100 ® o . “c
£
£
B sof %
= ol ® o e <E
[} ° \ «~D
ot *® o e °* *e =}
6 2 12 18
pg/ml hr Jg-hr/mi

Fig. 82 +1U o7 XEB D55 %l (A, B, C, D, E) ®Cmax,
Tmax, AUC & in vitrois iR E (50% 75 H BE [
T50) & DREDIERSES

THoHF) T 7 AFRD 5FEH] % 22 IR R FEREBRE 12
HARE 45 L, AP RE 2 e L7z, [FEECFE L5
FEH| 2ok A5 B E & BRI, RS
72 E DRLAA D72 & O ST EEE & WEt
L7z, BAHIE oA BRI BB S, BB E 2
Lo TRRDERPELNT. FNHOHRTHAICH
MO BHI [ THE M ERE O R RKREEDT V7 H
KELZEALL ThB T EHROLNI-—T, o]
] CIE B D AR B BIARITZIL L T e 22> 72 (Fig,
81). I RE & DORFREBE Lz & E &I
HIREOMIZ, BETABEEIZRED ST ns,
BHNC & B < bt L 72 AHxH 1 72 BAERASRE D B L7z
(Fig. 82).

MOMET D &, IO DOMETHERNS, n vitro
EHHEEERE, b MBI SRR O R A R
W3 272006k E OMEMTIIRHETE S, HE
HRTTTOMEDIT S, EHEBROBITHEIZE T
ZEr B 7-008BThsb L shiz. 72, Eid
D &9 %, BEOBRERL, BEHOBBE, PR
EDOFRMETOHEMUL 72 BB 2R3 358010%, Bl
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BEMEE VOB S aE - 7oA L $ 5 2 L8
TELEHEESNT.
Dibotss, E8xBE 2, BHRBROSMEEE
M EMHIIBNT, RAEWEESRE T2 2 8
DRI EAT ) FT, BEEHK O F 5 LY s
HARTHATH S LITFE 2BV, HHERN O
O THEMUL 45 A 2 8H 2 It 2 FEICH
WHZENRTELEEZ LN, EWFEFES O
EHIHRT A TR LTHHAT A2 &lzsh.
IV-1-a-2-1) AHEE OB

By 2 O D THBL L 725 2 A 4 A &
3% HP:& LT, Fig 9, Fig 10-1, Fig 10-2 12789
SN DI ERER S SR E S 729

lO/\"F)l/;'f\ 50 rpm

A%t
DB, Q55BN @it . @k
pH 1.2 5.5~ 6.5 6.8~ 7.5

®/SRJLi, 100 rpm
@. @. @nLFhmd—D

Fig. 9 ROBMEEROEMFHIRFERERICES T 2B
EEN OO EY

W
1
IR
1
1
[
1
1
|
1

A
1
U
1

-

————— g ——

1
15 30 min 15 4 4 A

XiE, 1598135 30 min

HEBRBE D FIGAS

RAUTHERH| DT

TAHE £ 15% D HHE RHERED
BRUEH
E: 28

Fig. 10-1 AHZEEOEUEDOHIERSE
ERGENOFGEERNIRE & 72 KRB LINIC85% (ET 3356

B HBIRD
BRUEH
E: 28

EERIB| DTGB 50%LL E85%ICELARLY
FEEREHI DT A BN EERRI OFIDB R+ 12%
BERA| DOF B 50%TELZN
EREFI DT A B ENSFEERR OFIDBHEFIY
BERAOTIRHE: 10%LT
RE SN/ RS CHREREF DT B U RS EERA O F BB ELI%
Fig. 10-2 AHEENOIEUEDHIEELE
EESE OFEHERIRE & h - HEBREEELINIC85% (SE L R VWSS

b MRBRCAYFAIICFSE T h 5 L Rat oI EHfh
BETETWRWIEET, 50K EVEE, #
BRE R a3 2 & TIREERELZ /NS (L, TR
F, BHEXE A £20% OFFNIC AL, FEL
FHl S B 2 EN—RRIZII TN T WA,

Lo L, ESESOEYFENFREERBRET A F T4
YTIE, o220 ER%E, HANIZLL DL, #
B OBENEIICE DL IZKRELSFT, 20
A, 1) I EE SRl L 72 (10% BLA) %
AT L2) BIMBEOFEUMEIREDOLNDL T D2
Hs, BFIERTIESDEKREL B> T0h bl
Tl hweEZ, WEBREOMAENERIZL LIS
ENFELRLOTHLE L, HHIMFHMA HE Lz4
W RS T, 2T HICHBE AT
RTFEL L TH, AFELHEmITonsL L.
IV-1-a-2-2) BHEEFHDREF 4
ERELDEEINT DEEANDIIE

B L EFHNIEROGTHOONTWAERIZY,
PEIS U T, COREAMLSTOLHE, WREPZIN
5. ERBOEREGEZH- A8, Bkt FoMmy)
OFHE L L CEFICIRMEL X9 L3, BERHER
2k oT, TOHERME, ZEEEET LI LD
Be b, ARBOERESZEEROEEMDEH
®, HESFE LT, BREOEME, Zat)sFHeE
THHERNE LTERICREL L) L5541
b, MERSHAMICB TR OGN, 24
PO FRZEEO I DM & 7 5.

RHILS OZEFI, F—DOREITITHETH
D, EHONBERLEHOIIWAHTH L. 72, %
DT, IMPSEYRRE o2 L, A, el
DIEOBALEFWS 2L 25T L IFEZ SNV
<A F=REENS, HOPIIB L0 TEE
AONDEREFTHDLEEZOND, M SEYEE
DEALZE 76T LIEEZ N WY A F— 7B
WHEESHEYD, ZOREICbe 2R ET A0
HRE & BEGIEIE & 3 2 MO, A%k
5L, AEETHD, WEHGE, HAFEOR
MOHBBRLTEAZDILTIEEEZLNS.

Z 2T, bOEOBEFFORERE MR, HHE DL
2, MAHSEYEEOZLZ 26T LIdEZ b Wn
YA F =AM EFEONF LW HE L. —
J, FORAF—RREEICEREE L TNF > TWNE T
L OMERAE, HIEE B S RLCHD THEBL L 724 k%
B9 % B Al 72 0 DR 7 St & B L 72
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Bwno AEEDyTRE

B OTFHBEHRESRESNBRIEFELIAICSS %EY BI5E

BB FE D3 E R
ZEERAOFEAEEMRESN/ZHBREBELIAICSSBICELZWMES
85%

BHERD
BiaUEH
E: 2R

1
- -

AIRAERF D
AHEE10%DEHE

30 min BAERBN DTGB I 50%E_E85%ITELAN
HRUAIOT R E S EERAIO T A= 8% |

ggfgﬁj BRERF DT A B 50%ITELA

E:2: B ER B D TS R A AR D 475 i+ 6% |

0.5

Fig. 11-1

BHEEDRIFEDHITEHE
EAENE OFIDEHENRE & N HRBSRILINIC 85% ISET 5155

ERERE D TTRHE: 10%LLF
RESN R R THRRAAI O TR LB B UH DT ;5 %+ 6% |
Fig. 11-2 AEZEEORSEEOHEELE
S BIRKID T HE N TRTE & N - SRR REILIAIC 85% I L & WVBA

BHERDE (%)

AINF OBLE B & RSy B C D
HAsEA

ThEA 3.0 6. 0 9. 0

Z 0t 1. 0 2.0 3. 0
AR 0. 50 1. 0 1. 5
HRA - FRALH

RA7T Y U 0. 25 0. 50 0. 75

Z 0t 1 2.0 3. 0
B LA

aN 1. 2. 0 3.0

Z0fth 0. 10 0. 20 0. 30
JR A 5.0 10 15
Z0fh 1. 0 2. 0 3.0

(BHRER), MEOkA), RERI%) 0
EE LRy DERROZEOHEHEOT 5. 0 10 15

W [EOf) /BRSNS EMAICENTY, BEENECEHROELHAL, BEAHELZRDS.
PRIRFCIRA S 2 BR<

Fig. 11-3 Fa—F 1 > TRHEIOEEDIEE

BHROEXIEER (%)

B TR ORLE B #) & RSy B C D
(213 HA S
ThEA 3. 0 6.0 9. 0
Z Dfth 1. 0 2.0 3.0
Al 0. 50 1. 0 1. 5
WRA - FRILH
RTTY VB 0. 25 0. 50 0. 75
Z Dfth 1. 0 2.0 3. 0
LA
24 1. 2.0 3.0
Z Dt 0. 10 0. 20 0. 30
BRIEA 5 10 15
Z0fh 1. 0 2.0 3. 0
(BHHER, MEORHI, REAE) 0
PEETEE LI RE O EH RO EDMXHEDO T 5. 0 10 15
TANDRED T 4 NAECTERE LI OERROEOKEXHED T 5. 0 10 15
WO BALRERMBDIZY D7 4 NV AROHRDOLET D 10 20 30
iz PR CEE LR DO EHRDEOMIHE DT 5. 0 10 15
WD B RTINS 72 Y OBERE OB R OLE RS 10 20 30

W TEOM) KRS ATFMAICEN TS, EEENEICEAROELHAL, EEAEEZRDS.
PRI SY 2 BR<

D BKBIBE, TENTBIBE MBEAMERIG, I BB R LA O R T ORI E S,

D NEOREMIE, BRICLUTHETS. BRICAILTHRETERWERITE, NEOBERE L, A5EEIC
o THEDLERIEL LRV EARR LT LU
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g4 . BFIONFEFEAREL ERENDRER

(8 1 BT RH DL EE DY FH R SRR A KT A V)

0 cia v

R/

s/

am | MR g | PR | RS ARSI ONE
a | | s THRRO B NIIES 1T 56 : SIS TR CIBEB IO & & EH0R% & et
e n | e RO AR S TV A 1+ 554 TR BRI CH RIS & & WSS & it
(TR B AT AR R ITRBT M5 0 & & ARG LT L, 4L AR H LB Lz
B | s N LR 4 v AROER AT BT, SIS, ANA K74 AKIE SN TR OBHRREET b
A T B5% L LT LAV B, AATICHUE S 15 BRE AV, BRSO & % RS b ah .
- Jrm— P ————
i
S BREKBHTA FTAL 28>,
o | DT e —————
¢ * PR | w1 ¥4 12k
0 v P .
R 7 ’
P T —— T ————
* ——rr
R 94 TR A H R ¥ 2233 't LBy,
N P i
Bk B I
b e
* ERERBH A K51 HED
N
A
WA
E | e EREESA A K54 A
o

*1K: RBEENRVEY. W KIITEFENLEY

*2 IBWHAE R AT 5 HAMRBALOBAEE 4 mm K25 4 mm U E~OEE, XIZOHDOHAIL EAMTRERGERBREEMNT 5.

*3 55 4 ISR T VT NO RIS T b BB K OHERERA 0 30 53 DOFRITE N L b IC 85 %Ll L.

*4 BIBERAID 5 HEAMESERAIC OV T, BENAIC OV THBERRN A KTV OE3H, A, V. 3. 4) ORBREMAETRREEML, /S ML, 50 E
TECHME L7-BRBRD 5 5, 3 Rkl L THE S BRIRFFIM LIS 85% L LR 5 b DI DU Tk A EIAERG) & FBICIR Y 5 . ZHS OB R IR

P ETRA L RO E S .

Fig. 11-5 HFOWAEEKEEEKRS W BHR

RERIC X BRI A ATV, 4TS, b MBI Ko
TR L RT I EITh RV E W) EAES N
in vitro IR RIS X B SRR MR o 720 o
BHEIFCR B L) BRMATTIZL TS, ZOWED
A R ORI & IS B O JH M & B4 5 2
FfEE VL L, EHZEORSEEOFI & L7z,

Fig. 11-1, Fig. 11-2, Fig. 11-3, Fig. 114, Fig. 11512 %4
SO ERLED,

Wy R S D FEI I BT, [H5 4tk ©
FEAM S % Fik, —M, ML T ELLMBICHRET S
fEF S, FRICHEE, HEEWOIE,HI1EHY )
B, EDD, TOHOEME & EEAT O A % i
ML, BARR 77— 2 IO E@Em T b b &t
RRAET A 2 LU TH D, 2L I EIE S
BT+ =T BB - 77NV —THREL,
BIREE D 2P LE LT =2 ICED X, 3FEMD
S EALN, TORREEEICBERBRT A NI A
CUHEEBATYWEST A R4 VIR S N7z

ETo1601L, AR E LTSN AKITHLTO
BMEtTH 5. KIFTRMD 7% <, A+ ViREILE
O&oTnb, b MBREZIThbRwE T 25HHO
72OOBEMRBREM L LTHRESNI TS, Sk
BHNRINA & OMEAER A U3 Wikbgi e LT
RESN, ZORBRMBIZBWT LG EEOHF % T
HHEEH RS THIUE, BHEWI RV E W) A
TORERR L S,

CORBMICH L, & MNRERT— 5 TESL VY

EI2h, WINF LY L O OMEAIEH O 720121
ZBREAFEE L 2 b 2 WHRFIPR SN, KITEZT,
02% 3 bF P T 2 A HNTORWEEE SN
IV-1-b) & FRERICH 1T BHEBREMH

IV-1-b-1) #5514 (REER, BRE, BERD)
BRSO AR % M5, Z2iEny, BAr W
2, BERKORLZ 2 BRAEOFHONE (KGN
£, BIEE, BRI EZE) 12X 5, s
YR E~ OB R S /e, BAIHToERIL,
ZefEIREDSh o L B RE L, BEARIIEIERI/NELC
AHMEMER L. T2, BRFEICBWT, 2
BRI T HEMDFERD S 7z

1Bl LT, a7 —10flzR
3 (Fig. 12). #5%, @O~ > 7FVEBORFHE
s & BRI A M R SRR D BRI L
L7z IR 512 B W TR O B WIRF R E %
RL7eA TRV (A) ERQIBRWNEERZ R L2 TRV
(D)%, KIEIA, =IEEEZEA L CuRE 18
5L, =y 7 VERORPE R & B 2 ) L
7o, WA E L EBREGICE > TEAL, #HMO
EHNEL otz BEIZL-T, WA IE
EES NG Z DR 6N, TOREITEFON
7w URIENE SEHE) Lo TRE s T,
INHOHR, EHIZMoRBOMRE LY, [N
DFHMiGME, HAIM OZROMIE K E W22
W 54T ) & Sz, ERRTIIERSIT A
BRH SN 2HE0% L, TOFEEIOIL, EEK
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20

w 15

£

3 O Fasting

® 10 B Meal |

2 [ Meal I

i | |

- 5

S

s

L

K Capsule A Capsule D

:
meal I : high fat, low carbohydrate
meal Il :low fat, high carbohydrate

12 VIS LFL— A TENLEROBSEHORS <
CFIVERHER B IS 3 REEDBENDEY

T
Q

EYFHRSEEHRICE T HHEBREDRER

OFA L L TRERATEE
cREATORBRSLE LK ARVMEERIUBERROBAEE
- EYRBICRESELSHDBREI VT S AOKE HRE
S BHERBRO—DLUEORMHCENT, SERH SHBRBEAOBH
FICELWESHDHE ; HEAT—F IFEHRRE LN
OBAKEAHRSNTNENERSR
pH 6.8fHEDRBRR THRAEBF & HBRBFOBFEEICE L NEH
HBHIBE ; ERBROBBRE
OBALANBRSNTNSEER :
BHEERO—DULORHICENT, SEERA KRB OBE
HICELWESHDIBE ; BREAEHRE LEARR

BHEOELE:
+ BHOENT OBEIOF Y B EHB0%ITE L /B[ TS O
B DOFE HEHS0%LUT
» REENCEREHE O RERBEC SV TEROEN T ORHE D
B RS T DO F B HEDE0%LT

.13 EMFHIRSMRERICH (T B HERE DRIRG

y
Q@

% of subject having low acidity

1
S9 years

1)
19 29 39 49

Fig. 14 REHBREICS I 2BREBEENIRVES & Fi
t(])F;ﬁ{?fUO)

GEEICHETH L0 E) D aiHliT 52 & b 0B L
OBELH 5. BHIEOZEBROME IR E WM
THRSEEZHWT 5 &) [Ta55&tt] Lwv)H
T, FHliD 720 OFRERS A LR S 7.
IV-1-b-2) #ERE DE =
HWFFEIMEREE T A R4 2BV T, Hrg
R, fEERERAERE TR L Tw
5. 7272 LFig 1312, B bWBE*HTH5ME%
RLTW5A.
IV-1-b-2-1) BREEIMEE
TAENS BWTIL, R E ISV TH HilR
PEE AR B ER B D ETE L (Fig 14), M)y, Bk T

Dissolution Rates of Metronidazole from Sugar-
coated Tablets

metronidazole: highly soluble

T 600
5 500 Tablet C
S 400 _—
2 | Tablets | — ~Tablet A
g 300 ~ < O~ Tablet B
3 200 [ aniet T~ _ ——Tablet C
g 100 2 <T‘ - Dissolution Test: Paddle
E o / o method(120 rpm)
pH 1.2 pH 5.0 pH7.2
Fig. 15 * hOZ &YV —JL#ELREE (A, B, C) DEHEE

(50% 7B HEERE) (ST 2 HABRABpHDORE ; FH
B2 /X RILE (120 rpm) 1D

Tablet A

FS

N

8 24 32
Tablet B

»

N
T

8 24 32
Tablet C

serum concentration,ug/ml

8 24 32
time, hr

Fig. 16 % hAZ 4 —JLHEISEE (A, B, C) 2 BREEEIE
BT (@) b L EBBHERE (O) IIROKS
%O & YRR 12

tablet A tablet B tablet C
b L

serum concentration, ug/ml

0 12) 2‘0 :;00 1b ZIOSOLO 10 2‘0 3‘0
time, hr
Fig. 17 * hAZ & J —JLHEKSEE (A, B, C) 2K B BHER
HICEERO)SLUVER (@) BEREOMBEHE
MR 19

O B E AR RS O ALV T EHTR S
NTWD, A NO=F ) — VHEREER MR & L7t
fEH %73 (Fig. 15, Fig. 16, Fig. 17). A ha=4">)'—
WATKIZE TR T VDY, ZOMEKEEDBE KL D%
ff \C pHAK A AS5R 0 & 7z, pHo-7 4 3 C i ik
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AR AR EIE O I P S I DS, B R A
ROWHEE IZBW TR 22 EARRO LN 2
DORHIH D72 BIBAREOR G LM TOLHE SNk
Motz TNHLOMEZZTT, BHERDBESNT
WRWERGIZBWTYH, pHES T OB THEH
TR | 2R ) & SRR R L R A [ L v
DREO LN DAL, KB BROWERE CREE 1T
HTEDPRDLENT VD,

IV-1-b-2-2) AEANT— % (#HERE)

Y EEE FORBEEOERN L LT, EWRHTEER
WHEOECYH L Z LIRS TWD, AR
ISRl F—BBRE 1S BT 2 e sl & o
BRI I O BHEHE O =R O 2 475 FAH &
HoTWh, 200, RIEMOEYEIRE Lo
EREE Shwv, F72, BOESEAIIBWT,
fho RjE CRISEMEDZFHME S N2k R e, HAATO
AT A RSB o 72 A TR ST ez
O, HHEIN WG L LRSS T — 2 13z
AL E L7

72721, FEVR L7z B R MK A SRR
EDLAETRLZ S X2, BOKGHHNZBNWT,
HRERIERE LM S, RAIOR T & 2 [
MR REH CRR LMD EZ OND. ZOH%E
LR LT, BRI S N T W EIE A
IZowTiE, HHREBREFO—2LET, sy
EABRHEA M OBEHEIC[FLVE] 2SO
BAaE, REOERIZE - T, RIS R
PEN LA G T A2HATH L LFFEL, 2D
BiAd, SMEAERBA 7 — %12 & 5 [A% 0 ¢
ZF ANV E L7 (Fig 13).

IV-1-b-2-3) BHEHAPES> h TV B EESR

[l SRR A I, BB E & RRITAT > T b,
RS LB E L OB, RS EREm S
FVGE D) FHONIRE STV R WA, RAOERT
B LW EES LS. 2oz, BHRBOR
BRiE pH O—D L b CREHESIH) & SUBREGHI ] O i
DFELWERPEOONLEEIL, #EAENEEL
HRET BEFEOFMEIZIT) T EBREE LTS
(Fig. 13).
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SR SRR 2 #5294 H 1 CIRH 20 [ S
BrFEMT L. 200, bkogs, WA EH
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Example In vitro Pharmacokinetics Design
Budesonide Turbuhaler® vs O Good match Equivalent x Not equivalent Open-label, randomised, activecontrol, crossover, single dose; n = 37
Budesonide Flexhaler®'-? (no charcoal block) Double-blind, randomised, placebo-controlled, parallel group, 12-week;

Budesonide Turbuhaler® vs A Small differenceo ivalent
Budesonide Easyhaler®** (charcoal block)

O

BDP Innovator CFC MDI vs O Good match O q it
BDP Generic CFC MDI® (no charcoal block)
FP/Salmeterol Innovator pMDI Similar Equivalent for FP;

FP/Salmeterol Generic pMDI® not equivalent for
salmeterol

FP Diskus vs FP Diskhaler®”-? A small differences ¢ Not equivalent in O Equivalent

healthy. Close match
in asthmatics
(no charcoal block)

FP HFA MDI vs FP CFC MDI™® O Good match ~ $¢ Not equivalent O Equivalent

at all doses

(no charcoal block)
Salm/FP Diskus® vs
Salm/FP RPID®"!
Beclometasone DP CFC MDI vs x Big differences
Beclometasone DP HFA MDI®
Flunisolide CFC MDI vs
Flunisolide HFA MDI'?

(no charcoal block)
Not equivalent
(no charcoal block)
x Big differences X Not equivalent

(no charcoal block)

O Good match X Not equivalent O Equivalent

n=621

Double-blind, randomised, placebo-controlled, parallel group, 12-week;
n=516

Open-label, randomised, active-control, crossover, single dose; n = 33
Double-blind, randomised, active control, parallel group, 12-week; n = 161
Double-blind, randomised, crossover, single dose; n = 51

Open, randomised, crossover, single dose (charcoal block); n = 31
Double-blind, randomised, crossover, single dose; n = 31

Double-blind, randomised, placebo-controlled, crossover, 4-day dosing;
n=21

Double-blind, randomised, active-control, crossover, single dose; n = 12
Double-blind, randomised, active-control, crossover, single dose; n = 12
Open-label, nonrandomised, uncontrolled, 7.5 day; n = 24
Double-blind, randomised, active-control, crossover, 6-week; n = 232
Double-blind, randomised, active-control, crossover, 12-week; n = 212
Open-label, randomised, active-control, crossover, single dose; n = 23

Double-blind, randomised, active control, crossover, 14 day; n = 22

x Not equivalent Double-blind, randomised, crossover, single dose; n = 51

x Not equivalent Open-label, randomised, activecontrol, parallel group, 13.5 days; n = 31

"Persson 2008; *Kerwin 2008; *Laheima 2004; “Tukiainen 2002; *Daley-Yates 1999; “Clearie 2010; "Falcoz 2000; *Mackie 2000; *Kunka 2000; *Daley-Yates 2009; ''Noltinga 2001.
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Formulation Evaluation of Brand-name and Generic Pregabalin OD Tablets
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Summary: A total of 23 oral-disintegrating pregabalin tablet formulations (25 mg) are available as of April 2022. We identi-
fied the extrusion strength required for the press-through package (PTP) sheet and conducted formulation tests on the hardness
and disintegration of tablet formulations to confirm the formulation information that pharmacists require when selecting 22 of
these formulations. This included an evaluation of the push-through strength of the PTP sheets, as well as the hardness and
disintegration under storage conditions of 25C and 75% relative humidity. Finally, the formulation information published in the
interview form (IF) was investigated. The results reveal differences in the push-through strength of the PTP sheets among the dif-
ferent formulations, emphasizing the effect of the packaging materials utilized in the sheets. Specifically, only four formulations
disintegrated within 30 s of opening. Furthermore, 7-9 formulations demonstrated a >30% decrease in hardness and <2 kg
during storage without packaging or in divided packages (28 days and 56 days, respectively), rendering them out of specification
(the Japan Hospital Pharmaceutical Association). Only seven formulations adhered to the recommendations set by the Japanese
Society of Hospital Pharmacists among the IFs analyzed, with results congruent with the recommendations for the two formu-
lations evaluated. These results provide valuable information that will help pharmacists select formulations that facilitate easy
push-through from PTP sheets and ensure good disintegration in the oral cavity. These data were not listed in the evaluated IFs,
but they should be included as essential information.

Key words: pregabalin, oral disintegrating tablet, formulation testing information, patient usability
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JEIEIEFNTHH T L HN) Uidh 7R V#H (2010
F£6H) LLTEHEN, RWT, BEORET Fe7
5 v AU ER BB TR VH EE—DREE - 5%
- HEoRR 22\ 20N RESE (LT, oD
$E 5 20174F6 ) OWEEBHIG S Lz, T L) fE
NG, fRIEESEm (LUF, #2%) [Z0D#ESHHKVT
HRER S, 20224F-4 A BITE, OD$E1325 mg (23 HLH)),
50 mg (5#4#1), 75 mg (24 %)), 150 mg (23#LH]) D
AT AAE SN TV D, RBFNZ, FSAHID
BIEHCTHLFRO LN, B EMREIEFICL S
KRAREEICEH SN TBEY Y, FRICEEDD
BRBEIHKEINDHENE 2 b5, BAIOMER
FrD 7281213 PTP (Press Through Package) %% 3 —
FNCEMNTAHIENET LD, BEORET Fe 7
T AEYETHHMO 02, R IR %
ZRL1INEEE (—afb) ICXDFFL, HELT
WB Y S X AR EIIRA O DT, §EH
DRITRAE (O, Eh, KRIF) R EEZRDLHIIH
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Vw567 F72 ODEER AL EIE T 4V A T—
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I - EE EORESEMIZE Y, DT R ik
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BEDHLEHD, HOPTPEUEY — M SHERG %
Wiz, LB LOPMEE %S, Lo
L OBEPEHENTWATL AN » ODEETI,
JeFsREES (DUF, 858 2 b RESLH IR ToH]
DYz % &, FHIFOIEAKD NS,

ARG T, HIRO 7L A8 Y ODFEN S,
HIFBASRING 2 BT L 72 @%b & 7 K| %
MO ERE S 22T 5729012, 9, b ME
HETNE LZIGEZHWPTPEEE Y — b6 O
Uit LEL e L, e L2 2L C 11
AT ZIIPTPEE Y — M X 2, HEIZ
BOWTRE (o) Lhah 2 e L, WME
R 7 CRF AR A S L Az FIREIC, A
DA vHEC2—71—24 (LUF, IF) RS TW
B FNCEE T B ERICOVTHIE L. Dok
Rrb L, BENOEEIORELTTEHEEL
EHIMHAME &£ O 7L H3N1) v OD§E % EIRT LBRD
BE L) ) DIEHIZ OV THRES - 3Rl L 72,

il
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1. WAERRDAEE

IR A SR DA O K Je B % 1 5122022457 H
1H~20224E8 H31H F Co27HBIC T L AN &~
OD§EDRL S N7 BFEEL, R, FHhb X OgeHl
OHE, WHITE L ZoE, &5 (W) B
OWTHEET- 7. RRBIITANERNR LT LHE
FRWFRICEE T 2 MmE R s CPRi264F) | %3857 L
THEML, HEEAREMRMEERESOKE LS
CTHEM L7z OKFEFS © AEE-2022-012).

2. ABREEHDOETE

202248 H1 HEIAE, PMDA D& — 24— (LIF,
HP) [EHHER G HHRE] 1 bo—#ks - I
% (BESOLH) [ 7L HN) »0D§iE] & LT
Bt S B BES m 2 HEBRREA O R E Lz, HHE
L 723BRIBAN BT, R R R o o B T
# (7)V—7v 7 : o_Pregabalin_Cap-tab_01.pdf (nihs.
gojp)) @ 7L 73 1) » (https://www.nihs.go.jp/drug/
ecqaged/bluebook/h/o_Pregabalin_Cap-tab_01.pdf) @ &
i (p7 5 EMR) OKGEREIZ BT LAtk & DILFFIFED
BB L OTF O AUC O HfiEisF—Ta 2 8513, I
RV ELLDE—ORJNTH L LML %
B, AERICIIEATETH > 722 W7z,

3. HAEREZIDELH LEBEDAE

PTPEEY — b2 b0 L LiREL, EEHA
% v K (MX2-500N-L) & 7V VT — A7 —7
(ZTSIO0ON, #RE &t A ~ 5, &4F) = Hv, L
WLMEE LCTHELR. 2B, TVFVT 4 —
A7 —=TI21F, PTPAEY — P2 NTHTZ L%

A B

Fig. 1 #LH LAEDESE
A TURDABETP-20. B: iERDEBEEA-2.
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E L7z A OIK TP20, 2mm) & 35 (H48)
THLE T EE2MEL2BE (JBIK A2, H
#133mm) O2fE 4 % ] L 72 (Fig 1). PTP&
o — M E1EEBICH v b LIREICEE L 214,
— W fEH NOPTPAYE Y — b B E #1258 W
50 mm/min THETF &80, = D774V A
DN EORAME A2 LM LEE (=2 —
N iN) & LCRigRL 729,

4, BFEIOHMEORIE
AR OEEB L OWMEOZLZME L.
72, WIRMICOW, i, R 7% EosMVEZE L E
85 L L BT BETRE ORI & L CEEHE AR
Br, mEERBR T ERL, MEoZ e BE L.
W%, B, WEZLE, PTPEEY — b
OO LERE (0HH) B X 1825°C/RH75% T
DERER SN (HFX420N, FX430N, AL, =
B YL, AU SUOKMGT, 5 (L) H
Mr2%1228HH (17H), 56HH CrH) I2BWw
THlE L7z, E=I1x (WPE204, A b5 — b L Kt
i) ZHwCllEL, ME=E OHE) K832
28HH, 56 HHOEEIAZLHE (%) & LTHEEL
72, WEOWEIZPTP A S ORI O L LR E
DWETHHL-EEAY » FIZTVFNVT 5 — R
r—T%Yy M ULATo . 2, ERIOMEL, §E
FZICLCTFYINT = AT =T THEE T
THE LR OT) (kg) & L7z b, WEZAL
DFFHHIZ DOV TIZ R I14E8 A 20 H A [§8H] - 77
TVH OB EEIRETCOZERABRIEIZOVWT (&
H) | HASR BRI S (DUF, 20 (2L 7210,
PR FEE SR 4 T N ER IE H AR SE R 5 o S 0 EE SR
FE S EREE 12 |2HE U CPTPAEE Y — P2 HLD L
72l (0HB) ORI OWCHllgE L7 (B3R,
BRos 27T em  BIHEHRI T, #HE).
FASERABR L, TURE N B 3 8 i B %% OD-mate (411
P4, W) ZMH L2, PTPA%Y — b H50
WY LEHOOH H, 25°C/RH75% G, 0%
ST 28HH, 56 H HOEHANZ DTl £l

g=i1t

L7z JREAS A v ¥ 2R TH 2 B E T NG 912
FER A&, MEAHFEZ SR LHICAE L2 RIS
37°COHMEHLIK 10 mL % A ¥ — T —#71000 rpm O 7 &
THEL TWAE = — 28R ZRIBEL TS, $
FIZSHIE L TR EREDVE T 9 5 £ TOREH % ji#
EEfE & L 72,

5 IFICH I3 EERKVFIFHROAE

ZBR B D IF (2022410 H) % kF 512 PTP @2
v— MEEOHME, EHOFBIR (FA), LB
LB I B 2 LZEERBOREARI 2 L 120w
TRAL 7.

6. PTPR%EL — FOEBEDAEITE

PTPE %> — Mo, KE, K7y FEEOD
W2 T E R oM (PJ-H30, kT T — & ALELE E
QM-Data200, 3 3, JIg) Z{EH L7

7. fRETEVREAR

HEMEIL, P8 EETR L. &b, #at
FENT XSG % control & L, [A—iRE TOBKFIFE LD
HHE Dunnett’s test, [Al—#H12B1F % HH-O HE
I Student’s t-test & H V> CTHEMT L, A B IK#E1X0.05
L7z F7z, 2MEDOBEMOLE, PTPOHE
EHIL M LsREE, SEAIOREES & IR O B M X
Spearman O FHBI4R B & F V> THENT L 7. fERT#AT
v 7 MEJMP®Pro15.10 (SAS Institute Japan £k 24,
HE) & 7.

B R

1. AHRIR DR

TV AN Y ODSED LT IRIL 0 AR &
Table 112789, 25mg, 50 mg, 75 mg, 150 mg | Z 1%
N84%, 0%, 7T4%, 9% ThH o7z bW
DE o 72325 mg T34, PTPOEE Y —
N20%4, ArEIX61%4THY, WK EZEIZL,
HiA% 25 mg @ OD & D ML D J5 58 & 125821 A O
Fho2 BLH & B EA] & L CEINL 72 (Table 2). 7

Table 1 7L AH/N > ODSED 24 BEDOMAIRR
OD $E A% Bt (R Al CPHM) 5B CrMm) A R (5B 5D
25 mg 84 (3 138 1r:46) 48-97 (75.8) 1-98 (45.9) Wi 3(14) PTP@ZEL — b @ 20 (28-98) 434 61 (1-91)
75 mg 74 (5 142 4 :32) 39-90 (70.9) 6-90 (47.3) PTP/%E > — b 1 54 (6-90) 53 20 (14-84)
150 mg 96 &3 39-87 (69.7) 28-98 (56.0) PTPE2: Y — b 1 6 (28-70) 537 3 (56-98)
AR @ 2022457 7 1 H~20224E8 3 31
118 P ) v 7% Vol 18, No.2 (2024)

ERTEEIEIE



Table 2 7L #/\1) > OD $E 25 mg D HER ¥ G BUH

b s #ih s B

iU Y (= =N

LS e (&4, - Jﬁx%%J ﬁ% Lot.No
PENANDIE L Sk DR No. 1% GC3370
7 74— UPJ &Rl &t [77 4% =] No.2d FW8487
ARY =) v 7St [1GJ No.3  N81INWO
FERISE T T3tk St [7 A No.4 2203
RIS bR At (741 No.5 422302
RETF N7 7 —<Haatt [#H 7 /3] No.6  FL0807
JORIE bkt [h—"7] No.7  A0080
H & Tkt [HET] No.8  FA0100
SR TS [ZE] No.9” 104H
= 7atkR&tt =a=a No. 10 22H031
74 MRRAH [RHIF No. 119 2950121
2 P& | No. 12¢ L0009
HAIRE 7 7 — <R EH [KMP No. 139 CY37B
KIS T3kt [4+—17 ] No. 149 CB38
Fa—1) ) A7 AkRSaH Tk No. 159 A010
JREALFEHRA & ['TCK No. 16 GHYA
R A Bt a (YD No.17¢" Y22F01
SAEBSE AT =% No. 189 10701
=4k 2 7 7 ket [DSEP No. 19" $4A0025
H sttt [ ] No. 207 00011A
HAA 37 7 beatt (377 No. 219 800
HARSE i TR St [NPIJ No. 22 OW001

VIEFERIEFREF =V TA AR - Vi) vy, DD BGESH)E

B, TNV—=T v 7B ML O FEHEOE
B LPIFOAUCIE & 2 5fEA 5, OD$E25 mgld
T =V IAAKF V) v (AG) No. 2% & s
12 BFI AT S Tz,

2. PTPAES— 5D LHE LHEE

REREA O 2FEFH OB R BT 5 PTPEE Y —
k5 O L L 5RO M5 2R % Table 3127177,
FTRTOBFEAN BT, FHIROBEEZ @R L7
e oM L LB IR OGEIZ IR THEREISK
MR L7 (p<0.05). JARDEE % F v 72 4
LHLEETIX, No. 1& B L 72¥E, No 428K
&<, No. 62/N& o7z (p<005). FRIRDFEET
1Z, No.1(JB%8) &It L TNo. 2 (AG) B & U'No. 3
Do BANIAZIH UL LmEIVNS {, FTH
No. 101£37.0=21(N) & /NS W iEZ 7R L 72 (p<0.05)
(Table 3). 738, MHDHEIZ L 2 L LR
WAZAHRE 1L FR® & L7 22 > 72 (Spearman D FH A%
¥.r=013). 72, WINOEHEEEZH WG AT
DI RNTOHBEHAN BV THIEIZEED ko
7z PTPEEY — PSR B L72ERICBIT 58

FREESER T, No. LI s BRELK) & TR X
WEZIR L7225, TXTL0% DN TH Y, WH
BREE 2R 5 2 ER0 Sz o 72 (Table 3).

3. ABREHOPTPOMEBES LIV ZDBEEHL
i UGB E ORE M

WA SCE IR S 72 BRI o $E R D 4V E
2BV, M O b IE B 13 No. 13~No. 15D
34mm, #ixd HVEHKEINo. 4026 mmTH V), i
ROSmmD A H - 72 (1345). * 72, PTPALEE
¥ — FOMEIL, No. 2 No. 3, No. 122K ) Hifb &
=)V (PVC: poly vinyl chloride) /&R V it ¥ =1 7
> (PVDC: polyvinylidene chloride), No. 4, No. 7, No. 9,
No. 105K 71 ¥ L >~ (PP: polypropylene), No. 11
ASPVC/PVDC// R 1) = F L ~ (PE: polyethene), %L
DAt o#FI 0@y — M EPVCTH o 72 (Table 3).
PTP W% > — M OMEE (B, K, K7 v b
&) 122V CTable 3127”9, 2B EZ Hwi:
UM LA & PTP RS 2 — Mg (23 AH B
\X 7 22 o 72 (Spearman @ #H BI AR %L 5 [ 10 ONAR 5
r=016, 5K r=-004), K (JILIK; r=-001,
e IR r=-026), & & (JNIK 1 r=003, $5 1K
r=026)).

4. EIE - PAREORETICH T 24E8E(L
PTP Y — 20 & BABRIH 2 ALY Y L 7215, 4
W%, 43 T25°C/RHT5 % G T IZB W T28H H,
56 HHOWTNOREHHIZBNTEH, §XTH
AEAN B CHBRIC K 200, Eh, R, B
H7%e EOYMBLEDOZEALIZRED b hr o7z,

5. BAK - PEAREORETICSIIHESH LUV

BEZE1t
AR O E w OB INAY10% % 2 T 7 |
&, EUEDONo. 10056 H H (110.33+381) DA T
&7z (Tabled).

PTPEEEY — M LMY L7z % (0OHH) OFf
B (kg) &£ 28H, 56 HORIFHIMIC BT HHEEDZ
b2 (%) % Table 5127~ 3. 30% LL_E Tl BEAK T 2
D2 kg Kil OHMEAL o#HE, w28 HH
DIRAFIHME TlX 9#%] (No. 2, No. 3, No. 8, No. 11~No.
15, No. 22), 56 H ORAFHIFIC D v CTid 78 5] (No.
2, No. 3, No. 11~No. 15) TH -7, 7z, 45@28H
H ORI Tl B2 O No. 8 % B\ 72 8 8%, 56

k=41

TRy 732 Vol 18, No.2 (2024) 119
e eI I



Table 3 7L A/NU > OD#E25mgDPTP A SN LH LEECEBES LUPTPEEY — MNOEBEEME

HHLH LR, N (n=6) JEFEE S BR PTP %Y — b Offike SERIDE RN - FED
WA VROBRE  RROBE . " ) ) AT b T3 GER O
TP-20 A2 wE Em RO RIT Tgso g quaRad EAD Y
Mean +SD Mean +SD ’ (mm) (mm) (mm)

No. 1% 15109 81.8+54 0.56 81 9.13 7.85 3.54 0.27 3.0 PVC
No. 29 155+15 786*5.8 0.21 82 9.22 7.69 3.60 0.27 3.0 PVC/PVDC
No. 3 164+15 80.5*21 0.15 81 8.80 6.47 3.52 0.30 3.0 PVC/PVDC
No. 4 21.0x26* 495+1.8* 0.10 93 9.16 7.55 3.17 0.35 2.6 PP
No. 5 14.3+19 63.2+2.1% 0.13 72 8.84 6.69 4.28 0.29 32 PVDC
No. 6 11.8+0.7* 59.7+4.7* 0.26 72 9.23 7.51 3.30 0.24 29 PVC
No.7 131+19 426+9.1* 0.32 81 7.71 6.13 3.21 0.29 29 PP
No. 8 152+1.3 62.3+1.0*% 0.26 81 9.25 7.53 3.24 0.28 2.8 PVC
No. 9 145+14 416*+1.6* 0.04 73 9.12 742 3.57 0.28 3.2 PP
No. 10V 156+1.5 37.0+2.1%* 0.04 73 8.86 7.66 3.67 0.29 3.2 PP
No. 119 154+1.2 65.7+3.0*% 0.24 81 8.61 6.43 3.30 0.28 3.1 PVC/PVDC/PE
No. 12¢ 149+0.9 64.9+1.7* 0.16 81 853 6.51 3.27 0.29 31 PVC/PVDC
No. 139 16.2+0.5 68.9+3.5% 0.10 65 9.24 725 4.03 0.28 34 PVC
No. 149 16.0+0.8 68.4+35% 0.11 65 9.29 7.35 4.04 0.28 34 PVC
No. 159 153+1.5 71.3+24% 0.09 65 9.25 7.38 4.03 0.29 34 PVC
No. 16? 155+14 70.5+39* 0.26 86 791 6.23 3.42 0.31 29 PVC
No. 17¢ 155+19 68.7+2.9% 0.12 81 7.89 6.02 341 0.31 29 PVC
No. 189 165*+1.3 68.7+5.6*% 0.22 87 7.90 6.07 341 0.31 29 PVC
No. 19" 13.8*+24 53.5+4.3* 0.06 81 9.18 774 3.53 0.28 3.0 PVC
No. 207 16.1+1.6 58.4+6.0* 0.21 81 9.28 7.81 3.49 0.28 3.0 PVC
No. 219 149+15 53.8+3.6* 0.05 81 9.20 772 3.51 0.28 3.0 PVC
No. 220 165+1.7 57.1+5.6* 0.05 81 9.25 782 343 0.27 3.0 PVC

VIBEIE LA~V FA XN - Ve A1) vy, DD BE S

&) SRSE R S % A L
WA yva—7+—1503B]H

PVC: RV b =—). PVDC: RVt =) 7> PE: RYTFL ¥ PP:RYTutL .

*P<0.05 vs No. 1. Dunnett’s test

Xm|

H H ORI Tl Ma s 738501200 2. T 28%#]
(No. 20, No. 22) DFF9 A ASHAEAE & H % S A7z,

6. |MAWREOFREERMGTICSH 2 HREFEAD

B

PTP @ % > — b2 5 BWH 2 WY L 72 H %,
25°C/RH75% D W% &4 F T28H H B X U856 H
HOLRAFIARIIC BT 5 FIERE % Fig. 212779, BL
D L72ERZ (OHH) 1282 2h 59, No 4TI,
1577 ~1001 40 & FiEERE T IC K & R 22580 b7
(ZERE0125%) . Z D, 73%] (No. 9, No. 10, No.
12, No. 13, No. 15, No. 20, No. 21) 12K & L8 % 520
7o (ZERE25% DL 1), FEER R O (12

i 7 ) 1%, No. 14%694+74(%), No.21%323+149
() & 7 5 T\ 72. No. 8D ji R 25#% b 44 <
13.3*0.8(F), AR X No. 4% b & { 3573+
4413(Fp) 4 R B L 72, TE % B 72 3B
ORI X 46470 CTH o 72, FIEERE I 25 I
b 450> 72 No. 8 & & > No. 3, No. 5, No. 6 D 4 #HK]| D
S IR R E 30 AV LI & e T d o /2. 25°C/
RH75% D12 BT, 28H, 56 H & RAHH D
e & BRI AEME S A M A R L, No. 8
TIXZNZEN8T+1.0M B L 1M78+12%, No.4T
X ZNEN414=TE50 B L0475 TH o 72,
K, B/ME R B S O BRIERERNIE, PRAFITII 28
HCTIE3178, 56 H TIx2578 & 8k L7z, —,
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Table 4 7L #H/INU > OD§E2S mgDEBES LU DT &
EFRELAEBRICHE T 2EEEL (%)

o (n=6) 5 (n=6)

WAES  migosnH  s6HH  @F28HH  56HH
Mean +=SD Mean=SD Mean +SD Mean +SD

No. 12/ 102.08+0.12 10166010  10210+0.13  102.15+0.22
No. 2¢) 102.02+0.09  101.64+0.08  101.94*+0.57  102.44*0.24

No.3 100.93£0.65 99.88+2.47 99.13+457  101.03x0.59

No. 4 103.30+527  100.66+044 10069015  100.88*0.42

No. 5 100.84+0.40  100.61+0.17  100.93=0.14  101.04=0.28

No. 6 100.70+0.08 10044014 10061009  102.74 =447

No.7 102.37+0.22  101.90+041 10230063  102.75*0.48

No. 8 101.29+0.11  101.24*+011  101.32+0.09  101.38*=0.41

No. 9 101.79+0.06  101.83*0.05 101.93+047  101.97*0.15
No.10” 10162014 110.33+381 101.77+126  103.85+348

No.11¢ 10108012  10096+027 101.17+028  101.43+0.30
No.12¢  10099=0.13  100.75+015 101.02+0.13 10381 +5.82

No.13¥ 10108062 10114007 101.13+013  101.67+0.09
No. 149 10079+0.14  100.87+017  10094+041 101.17+0.15
No.159  101.14+008 10161013  101.10+040  101.71+0.24

No.169  100.67+0.11 10031068 100.73+0.17 10050 =0.71
No.17¢  10073+0.11  10055+0.22 100.85+0.10  103.27+503
No.18Y  10069=0.14 10051009 100.18+156  101.80+1.65

No. 199 101.70+0.09  101.28+0.31  101.80+0.07  101.91+0.19
No. 207 101.43+0.06  101.35£0.23  101.60+0.23  101.73+0.25
No. 217 101.63+0.04  101.62+0.10  101.90+0.09  101.82*0.43
No. 220 103.67+4.65  101.85%0.36 96.32+544  100.37+3.25

WIETERE L F— TG4 AN - T2 p )y, DDA A
B2 (%) R L gkl E e PTP S HUY i L7zE% (0H H)
DFEHE 3 X 100

Wy L7zER (OHH) B L, HEER TR
L7-85E, 28 HH & 56 HHOZ2585%] (No.
8,No. 11, No. 14, No. 15, No. 19), 2 %5/ (No. 15, No. 19)
Thol. B, BIELMETTCOHEAOMEL
R IO W TIE, 280 H, 56H H THE O
R38R 5 72 (Spearman D AHFA /R4 0H H -
r=014, 28 H H ;r=-026* 56 H H ; r=-024*
* P<0.05).

7. IFICH I 2HABREFOREMICET 3 58&# KR

B ELAH O IF 12 FL#E S LT 2 A O 2258
B3 % Rl ECIR I % Table 61278 3. 16844 12 1%
25°C/RH75% |2 BT 5 a3 D RIESMF T ToObR
MROREBS DY, 2056, THANL[5EH - &
7R VHI O ERAE D 2w RER IO W T (&
B IC#ERLL T 72D S s 78K 0 ) 524
(56 H HAHY) 0Bt EARER S Tzl 2 8
# (No.1,No.2) AT, Wb RAERDOME R L 4

L Twi, —7%, 3%#] (No. 11, No. 17, No. 18) &
WEEE DRI % <, 3%#] (No. 20, No. 21, No. 22) 1F
AR BE S AY30°C/RHT5% TH - 72, Lo X 9 iz,
IF COEMSEMTREERBRICHE T 2 BoREH
B, TRTOHEANCBNT, F—D5MTOREE
FORMTII R L, WEOARGR S Nz 8H % [H
N LA D 5 b OO EIEIEDTLIA R WL
#HH RO SNz

z B

PTPEE Y — M2 S 8EHI 2B W3 BICRE & 72
LU LBEOWEIZB VT, BEOTIROET
Ve L TR E ek o 2fE B 06 B % Vv TRl L
72, ZORER, 1BIROGEOFHITURDBEIZHA
THBICH LB LBMENRE, B LBE LD
MBLETH ) (Table 3), ZOiEFIE, IHES OH
HERABETH- 0 LB LBEIZBLT, B
BICL A AITIETFIH4AINTH L 2 L sh
TWwap W, KREBEED S, TUROERZ W
BAIIE, TRTOEFIIB W T LM LERE L
AINPTFTH Y, HBEKOPTPEUEY — M2 b
FER M LT HA I, T L s )
LTV EDURB IS, LaL, SHORET
THEFN OBFRIIERD I Hr o 7295, FERNC X > TEIBE
BRI % EAE LB WRED S 2 720 U
LM LHLIZOWTIIEANEEZEBT 2 LEDNDH
5. —7, MROBEEZH W HETHo TH4H
# (No. 4, No. 7, No. 9, No. 10) OFfl L H L5REEAS50 N
UTFTHby, REREH O %, CTIRILBAIMLH L
LT VWHATHLEEZ LN ZOBEBELT,
PTPEEE Y — P OMEADFEH O LI LT ST
BERIETTEEZ SN,

ARARERH] OWHEASRE D B4 & L CEN L 72 B
HERBR T, 3 XCoORBRBMANIE T/ EH A
IR O [HEH O BEHR A RBRE 12 0 1.0% LT 1258
G LTz (Table 3). B &E#EETIE25°C/RH75% D
56 H HORIEEMT, WAoo 13850 A H310% LL
LFOEEMMEZ/R L. SIS aKomEIZ O W
TIEIMET L 2o 7225, £ OBMBEAICB VW THRE
HEIEEICH o7z BERE L THRICE A Z &
R EN, —REEEIC L BN S ICEEDR
FIRPUC LY, ERORERTSEES e, T
REEOMEHA S, 25°C/RHT5% (2B 1) 5 M3 28 H
H2so#% 56 HH CI378%A], 5 @28HHTIEs
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Table 5 7L #A/N > OD§E25 mg 2 EMBAEF 2132 L THREFELZBETOEEIEE (kg) & Z DETR(%)
FEHIEE (n=6) M (n=6) S (n=6)
1) X[ e 2
Bl #A0H B 28HH 56 H H 28HH 56 H H

Mean +SD Mean=+SD (& F5%) Mean+SD (T ) Mean=+SD (& F5) Mean=SD (fF#)
No. 19 362+0.23 2.17+0.27 (40.0) 245+017 (32.2) 241007 (334) 2.14+0.27 (41.0)
No. 20 291+0.32 1.85+0.15 (36.4) 1.94+0.33 (33.4) 1.68+0.28 (42.3) 1.70+0.35 (41.7)
No.3 2.85+0.18 1.40+0.05 (50.7) 1.49+0.10 (47.8) 1.31+0.09 (54.2) 1.25+0.05 (56.1)
No. 4 353+021 2.17+0.21 (385) 2.36+0.19 (33.0) 2.33+0.18 (33.8) 206+0.19 (41.7)
No.5 5.80+.0.31 4.24+042 (279) 4.73+0.40 (19.7) 3.79+0.33 (35.6) 346+0.36 (41.3)
No. 6 4.21+057 3.03+053 (279) 263+0.23 (375) 320054 (24.0) 2.38+0.73 (435)
No. 7 335+0.23 2.70+0.38 (19.5) 248+0.21 (259) 2.60+0.18 (2255) 259+0.04 (22.7)
No. 8 345+0.25 1.95+0.23 (43.5) 204+0.36 (40.9) 2.07+0.25 (39.9) 203+0.25 (41.2)
No. 9 506+0.23 4.83+0.23 (4.7) 4.89+0.25 (3.5) 4.86+0.17 (4.1) 4.29+0.34 (15.2)
No. 10 4.78+0.33 417+0.18 (128) 450+0.16 (6.0) 4.35+0.40 (89) 4.44+0.39 (7.2)
No. 119 260+0.13 0.74+0.05 (71.7) 0.75+0.06 (71.1) 0.85+0.12 (67.3) 0.71+0.07 (72.6)
No. 12¢) 275+0.15 0.88+0.05 (68.6) 0.91+0.10 (66.8) 0.89+0.10 (67.5) 0.82+0.03 (70.2)
No. 139 2.37+0.30 1.21+0.07 (49.0) 0.98+0.11 (58.8) 1.26+0.08 (46.7) 1.03+0.09 (56.6)
No. 149 2.38+0.14 1.41+0.23 (40.7) 1.60+0.17 (32.8) 1.29+0.10 (45.9) 1.22+0.21 (49.0)
No. 159 295+0.12 1.55+0.04 (47.6) 1.59+0.21 (46.2) 1.53+0.13 (48.3) 1.28+0.13 (56.8)
No. 16¢) 352+0.44 2.33+0.43 (33.7) 274021 (22.0) 329+0.26 (6.4) 2.15+0.34 (388)
No. 17¢ 4.49+053 4.25+0.27 (5.2) 483+0.14 (—=77) 412+0.20 (8.1) 365027 (185)
No. 189 320+0.33 3.29+057 (—2.8) 315+040 (1.5) 269+0.22 (15.8) 240+043 (24.9)
No. 19" 6.06+0.30 2.06=0.10 (66.0) 274+0.16 (54.8) 2.14+0.08 (64.7) 2.16+0.20 (64.3)
No. 20" 484+057 2.36+0.10 (51.3) 255+0.10 (47.3) 257+0.33 (469) 1.94+0.18 (60.0)
No. 217 5.73+0.14 249+0.04 (56.5) 2.95+0.31 (48.6) 2.26+0.17 (60.6) 2.25+0.30 (60.8)
No. 220 524+0.23 1.64+0.11 (68.8) 225+0.24 (57.2) 1.64+0.11 (68.7) 1.55+0.16 (70.5)

VIRERHEF =V TAXF - Vi) vy, D BRI HIE
PAFO 0 H : PTP A% HHeH 2 Y 1 L 7zE %

IRTER (%)« BRAF0 HISH§ 2 & 0RAF H B C OB (R T3

TR - WL 2 kg Al WEEEAKF #<30% Lk

BT - WRE 2 kg Al A DR T3 30% DL

1200
900
600+ ®
300 -, A
8 R
& 120 A A
— *
%90—’ bl : ° o o
o A — o [ ] u
"I T R R
o U pay e tee A LT gk Gyt
; i oy et Moy - R
13) 2a) 3 4 5 6 7 8 9b> 10b) 11::) Izc) 13d) 14d) 15d) 16e) 17e) 18e) 190 206 210 220

HENES, No

Fig. 2 7L #/\1) > OD$E25 mg DEELE T DRTFHRREIC & 1+ 2 BRIRASRE
1R1F1E, 25°C/RH75%, X TIC TiRTF. EALREERER(E, OD-mate % fEM.
DERD LA —YSAIRN - Tz vy, DD EERHEREL
©-@ 0HEE 4-A28HEE W-BM56HEEDE~DXEEZRL TL5.

- Fi51E (n=6)

B, 56 HH CTIXORA B IEEE T, MR
THROLNTz Leio T, MuUEOLEIZIEE

BANBGRORIFTEDOIREPLETDH 5130, PRI E OB AR 2179

122 P ) v 7% Vol 18, No.2 (2024)
ErER AL

TN T 7V ANDEREN HITHbILTWA1HE
WL ATEETIE, MRIBEFER ISR ERE L

EEbiz, WA



Table 6 L A/NU>0OD#E25mMgDA > 2E1—7 4 —LICH T ZHBEOLEMEICET 2 1FREARERIC L 251

i A Y H ¥ a—T 4 — LB LA OLEER AHER O R
1 31| n,EA

R, MREE PRAFIERE SRERI SR 56 H H
No. 18 25°C, 75% S PR 25 18 kg ZELA H (Bigyh) e N
No. 29/ 25°C, 75% bl o i 24 H ZALE Y gL 9 HAEA
No. 3 25°C, 75% Bty Bt 37H ZALE Y gL 9 B
No. 4 25°C, 75% S e 90 [ 194 NFEFEEART CHIERCHZ L) HAEA
No.5 25°C, 75% S £} 341 ALz L e I
No. 6 25°C, 75% S BT 37H 17N CHIZERLHZ L) HAEA
No.7 25°C, 75% 378 RREzZ L e AN
No. 8 25°C, 75% G e 278 13~22 N CHIsER#i % L) HAEA
No. 9» 25°C, 75% bl B 378 BUEN CHIERCIRZ L) AN
No. 10 25°C, 75% G Ea)d 37 H ZAbdm L ® SN
No. 119 REEF—F % L HAEAL
No. 129 25°C, 75% S B 278 7N CHIsERR#Z L) B
No. 139 25°C, 75% e a7 AR el 67 H THEE © RRZbd ) (HERiiRZz L) HIREAL
No. 149 25°C, 75% G B i 67 H WEEICT (BARN) CHIER#Z L) B
No. 15 25°C, 75% ‘s 2K BT 67 H ZEAkd h GBEH) e BT
No. 16 ¢ 25°C, 75% S B 278 3kg CHIZERCHZ: L) AN
No.17¢ MBRT -5 L HIKEP
No.18¢ HERT— 5 2 L N
No. 199 25°C, 75% AT AR e 241 AT CRHIZERCHZ L) HAEN
No. 207 30°C, 75% S EEES 241 19N CHIsER#kz L) AL
No. 219 30°C, 75% Bt T AM Bt 374 FEEEACT (BUAAL) CRIZERDRZ: L) HAEA
No. 220 30°C, 75% AT AR R 37H AR T CHIsERS G L) AL

VERERGEF—VTAAN - D) vy, DD BESHE L
O FPAMiHE L, (FE) HAORBRIEAIAI S X A8 HIZHE> 72

RET OB RIS 7z,

TVLIN) yODEEE, IRET Fe T I v ADN
Ex ISR SN BHITH L. ODFEIZNIRIC
KEGEE LW/, BTEEEEICAHTH
A0 2512, RET Fe 77 v A EICHT 5
AT, $EHIA S ODEENOETIZ L) [IRIEE
NxLHET 5| L OWED 5 ODFED L 18
OD$EIXEH D FIZ o8 CTHER 2 (Bl S & 2 & ity
% L OKCORMMHEL) SNTHBY, FER
B OERIZODFEOHFESTE» SN BV LIZh
5. KEEEGBOODFEICE T L2H A5 AT
&, KEEER S THE STV B R 2530 75
DIz BAEMEE LCHEL TWw 29, REogE
T, HASERHETAYIE O BHFFERN [ LIER
FEESEIL, TIENTHER BB E 7213 4 C
MRATES ] LS NTWEDOART, BARAYZ R
B ICET A BEIR V. KAL) ICIRET
Ne7 7 ADHDHO0DFEENMIEE S, #A L L
TEHEN T2 Ens, REHEICHHORE
PRI NS, S, fREERER T L 72 OD-mate

T A1) v 7H%E Vol.18, No.2 (2024)

W, HERICBIT 5 EFEE B OMER L OMEE |2
LD RIEREAERE LM TR LTEHNTH
H0.20  REERTIE, TR T30 8 LK
BHNIARH D o 72, T2, EEREARK125%
DEF L H o7 L, BHNI L - TIRIET F
L7 T A R RITT RS D B, KFEOR
BEHNIB VT, BUEOLET CRREFENE I E

(B EIZED, REEREIZEH SN D 2 LA
Shkore (Fig 2). CTOERE LT, $ER1H0K
K2 EITED, FERIERTER ORI O RD
HEo7olcoEEZLNS.

RERHF O 7 AT, BRIERER A3 3080 DL o B
T&5HNo.3,No.5No. 8D 3HKz 7 T AKRKE Ko %
EHELTW mIFITHALE 7O ARE RV IZA—
N HREER L L CODSEICILH I N TR Y, K
fil LIS L CERl o 2R 2 8N s 8, £ oiks
IZAKANRFET B 2 LIk o THRMPIIHEST 22,
—77, No.4d 7B ARE FUyPRMENTWD D
OO, MFEREHMSECBIEINT. ZOZERIZITHE
BHEIRCHF ISR O E % D 5 720 O H I
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ENDLTAEHN T LB PEMENTNDE 2L
RLIWIMFI O A EE, Wik H R EOENHHER S
7z, WRASSER O R I AT 38, BAIC
Lo TR ZNPUD KI5 TIE, WHEZERZ
RS e TE LD o7 REBRBEHOEIKTIE,
SER DIE B A b iAo 72 No. 4 0 Hi I 25 8%
EholzZ s, SERIOIEMT R I HE L
HLWT EPIRBEENS. —, BEEOLFMETTO
TRRE & RREERFERI IO W Tld, 28HH & 56 H H T8#E
F OREEAR T S AR IEIRE ISR % M2 d Z & HVRIB
SNz BERI ORERE DA A% IR R o 4 | -
LAWI ERREINTWE I EHhD, SR X
EIKITEN T OPRBEIIR LW TH DL Z LN
HEHE L TEZLND,

DLEogatERa s, ERRiA 7L A3 » 0D
e IR A, D L9 SR, AR
T2 ERFANIZHIM L TNo. 5, No. 6 23RIET Fe 7
T YA BVTHIIWR T WRAITHL L EZ BN
7z

[FICREHO D 2 R 7 — & OWE ORI, A
BRCIR DN/ FUME & B R R o Tzl
A, REEE D A O FLHR ] 2 A e AR 70 455 & 725
Sz F7o, IFICIECREN R ERPEER 12 X 2 A
HREO T — & ORI v, IFIZRN SCES )
T T AEMER LB SN TBY, HEE
BOBERGOMEEHCHEIEMHEH OO 0ER, 3
ZHERET T OO0 SNI-ERE L THAR
BESEAI AT CILRLIREHZ AR T H L L L ICHESE -
BEDIT->TWBE . L7zht-> T, SEHIM AR 3
T ReT Iy ARERE L CTHEADERET T 572002
X, FANOFLBEAFIATTTHY, ThooiFHR
DEHEINLZEDPEFNS.

VAR, ERHEE SIS B VT, MBS o
£ % BRE AT B & OHRE IO B & 5520% % H 2
THBY, ZEIOHRIE BREMTOUYEZILE
> Twh, KFERIZKD, F—0REFTTOR
FITlE, B RE L S0 L TB D,
Mz T, BIEOWELHERAEORER#SLH S 21T
HIEWTE. L72h-T, 40, Bonr-15H
&, FEHIRAST L AN~ OD $E25 mg D EIRDES,
ERRERTHLEEZDL. —TJ5, FhoELN5
LEMERBROERIZ OV TIE, REREER 2 0¥ %
iR — Tl 7 CEBEEA T E R WIS HED
EORBOATH LI ELHL DR o7z RE

HRB AN OB, IS OB I LT R
HMAEEL 720 fTbNLHBETHY, LTLLY
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Impact of Switching from Originator to Biosimilar in Teriparatide and
Issues in Spreading Biosimilars
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Summary: Annual medical expenses are increasing in Japan because of the widespread use of biopharmaceuticals. Biosimilars
(BSs) are comparable or homogeneous to originators (ORs) and are cheaper than ORs. Therefore, the spread of BS is expected to
optimize medical expenditure. The University of Miyazaki Hospital, in June 2020, completely switched from OR to BS for teri-
paratide (genetically recombinant), a recombinant human parathyroid hormone analog utilized to treat osteoporosis. BS demon-
strated the lowest drug cost per patient among the teriparatide preparations, and thus, drug costs were reduced by 2,095,216
yen over 27 months. However, prescriptions for the original teriparatide acetate autoinjector (TAT_A) increased after switching
to BS, whereas prescriptions for BS decreased. TAT_A exhibited a higher drug cost per patient than the OR. Moreover, it is less
effective than OR in the clinical practice guidelines. However, TAT A demonstrates the advantage of being an autoinjector and
requires fewer injections than the OR. The drug prices and price differences between OR and BS decreased after the sale of BS,
but the drug price of TAT A minimally decreased. Issues with the spread of BS include competition with other drugs with the
same indications, falling drug prices caused by total price transactions, drug price systems that reflect prevailing market prices,
and social security systems that do not incorporate cost-effectiveness. The government must implement rational policies based on
evidence and strengthen governance to popularize BS.

Key words: drugs with the same indications, National Health Insurance (NHI), total value transactions, cost-effectiveness,
governance
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Impact on the Use and Drug Costs Due to Promoting the Use of Biosimilar Formulations
Using Infliximab as an Index
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Summary: In Japan, biosimilar (BS) is being promoted at the national level, as evidenced by the development of an additional
system for using follow-on biologics in the 2024 medical fee revision. The University of the Ryukyus Hospital stepped up efforts
in FY2023 to promote the utilization of BS according to a directive from the hospital’s executive committee, and the Department
of Pharmacy provided individual explanations of data on BS to departments and prescribing physicians. This study assessed
the effect of these efforts in terms of the number of biosimilar, biosimilar use, and drug costs from FY2016 to FY2023, utilizing
infliximab, which is the first biosimilar antibody product to be launched in Japan, as an indicator. The proportion of utilized
infliximab BS products increased from 15.4% in FY2022, the year before the initiation, to 27.9% in FY2023. The drug price
per vial, calculated from the total drug cost of the number of original biologic and BS vials used, decreased from 54,813 yen in
FY2022 to 50,408 yen in FY2023, congruent with the increase in BS utilization. Promoting BS utilization as an intention of the
hospital management and providing individualized information on the efficacy and safety of BS were considered to increase
infliximab BS usage in addition to economic efficiency.

Key words: Promotion of the use of Biosimilar, Drug consumption, Drug costs, Infliximab
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Regulation of Biosimilars in Japan

g B*,
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Aya Hariw*, Ryosuke KURIBAVASHI

MOZATEE NEIE R RS S AR R E A

Summary: The spread of biosimilars is expected to reduce the burden of medical costs on patients, making it increasingly
important to sustain Japan’s modern health insurance system amid an aging population.This article discusses the current status
of biosimilar developments, the basic contents of approval reviews, notification revisions, and recent topics.

Key words: biosimilar, biologics, marketing authorization
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Japanese Journal of Generic Medicines — Rules for Contributions

1. Qualification of Contributors

As a rule, the principal author of a paper shall be a member
of the Japanese Society of Generic and Biosimilar Medicines.
However, this does not apply if someone outside Japan submits
a paper or if a paper is submitted on request.

2. Copyrights

The copyrights of papers, abstracts, articles and the like
that are published in the journal are vested in the Japanese
Society of Generic and Biosimilar Medicines.

3. Details of Papers

Papers to be submitted shall discuss the formulation, qual-
ity, equivalence, added value and other scientific reporting on
generic medicines (including biosimilars; GE); sur veillance
and research relating to the provision of information and
dependable supply; and research, surveillance, interpretation
and reporting on pharmacology and medical economics of GE.
The papers shall never have been published or submitted to
any scientific journal or other publisher.

Any research into humans or human tissues shall comply
with the ethical principles of the World Medical Association
Declaration of Helsinki. Such research must have the approval
of the ethics committee of the institution or equivalent body,
depending on the subject area. Any animal testing shall follow
the animal test guidelines prescribed by the institution.

3-1 Examples of Subject Areas

Formulation design/stability testing of GE

Bioequivalence testing of GE Efficacy/safety of GE

Added value of GE Industrialization of GE

Manufacture/quality control of GE

Assessment of GE at medical institutions

Reporting on discussions by manufacturers based on assess-

ments by medical institutions

Requests for GE from medical institutions

Various issues associated with the introduction of GE into

hospitals

Current status of the use of GE at hospitals and associated

problems

Supply/distribution of GE and provision of information

The relationship between domestic and international phar-

maceutical regulations/guidelines, and the development/

manufacture of GE

GE and medical economics Etc.

3-2 Type

Japanese Journal of Generic Medicines mainly accepts gen-
eral papers, short reports, research results and review articles
as arule.

— General papers: as a rule, they need to include new find-

ings on GE obtained from original research activities.

— Short reports: they shall include new findings, valuable
data, case reporting and others as a rule, even if it is frag-
mentary research.

— Research results: they shall include valuable data,
although it is not necessary to include new findings.

— Review articles:

Comprehensive papers: these should be based on the
author’s research performance and include an overview and
comments on studies associated with the author’s field.

January 2025

Invited papers: these are written at the request of the edi-
torial board of the journal.

— Lecture reports: these are written at the request of the
editorial board of the journal by the presenters of lectures
(symposiums, etc.) at the meeting of the Japanese Society
of Generic and Biosimilar Medicines. However, submissions
based on short presentations are handled as general papers.

3-3 Languages
Japanese or English
3-4 Length

The length of manuscripts, according to the type of the
manuscript, should be as follows. Character count does not
include the title, the name(s) of the author(s), the institution(s)
of the author(s), as stated in 3-5, and the summar y in English
(with its Japanese translation) and keywords, and include the
main text, figures and tables, references and footnotes.

— General papers: the printed paper shall not exceed 7
pages (1,900 Japanese characters by 6 = 11,400 Japanese
characters).

— Short reports: the printed paper shall not exceed 5
pages (1,900 Japanese characters by 4 = 7,600 Japanese
characters).

— Research results: the printed paper shall not exceed 7
pages (1,900 Japanese characters by 6 = 11,400 Japanese
characters).

— Review articles:

Comprehensive papers: the printed paper shall not
exceed 10 pages (1,900 Japanese characters by 9 = 17,100
Japanese characters).

Invited papers: the printed paper shall not exceed 13
pages (1,900 Japanese characters by 12 = 22,800 Japanese
characters).

— Lecture reports:

Lectures of up to 30 minutes: the printed paper shall not
exceed 5 pages (1,900 Japanese characters by 4 = 7600
Japanese characters).
Lectures of up to 60 minutes: the printed paper shall not
exceed 10 pages (1,900 Japanese characters by 9 = 17100
Japanese characters).

— Each page should be A4 size, with 40 characters by 40
horizontal lines.

— A figure or a table corresponds to 300-600 Japanese char-
acters depending on its size.

3-5 Format

— The first page of the manuscript shall state the title, the
names of each author (if the paper is in Japanese, the
names in Roman alphabet are to be given as well), the
name and address of each institution (the address is only
required for the principle author), contact e-mail address,
the contact for requesting copies and the contact address
for proofreading.

— The second page shall contain an English summary of up
to 250 words (with its Japanese translation) and up to 5
keywords (with their Japanese translations).

— The main text should start from the third page.

— Figures, tables and photographs shall be labeled as Fig,,
Table, and Photo respectively. Serial numbers are to be
given if there is more than one. They should carry their
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own titles and be supplied separately from the main text.
In principle, the original figures, tables, and photographs
prepared by the author should be provided. Citation of
figures, tables and photographs shall be indicated in the
text or in the margin.

— Units: International System of Units (SI) should be used
based on the Japanese Pharmacopoeia, 16th edition (2011).

— References: References are numbered in the order in which
they are cited, and the number of each reference is given
followed by a closing parenthesis as a superscript to the
relevant part, along with a closing parenthesis. All refer-
ences are summarized in the references section at the end
of the paper.

— Description of references
For journals, give the details in the following order: 1) name
of the author (names of a maximum of 3 authors should be
given; other names have to be omitted), 2) title of the paper, 3)
name of the journal, 4) year of publication, 5) volume
number and 6) page numbers. The name of the journal with
its title in the Roman alphabet is typed in italics.
For published books, give the details in the following
order: 1) name of the author, 2) title of the book (and the
section title), 3) edition and volume number, 4) name of
the editor, 5) place of publication, 6) name of the pub-
lisher, 7) year of publication and 8) page number. The
accessed date should also be given for web pages.

Example
Journal articles:

1) Haskins LS, Tomaszewski KJ, Crawford P. Patient
and physician reactions to generic antiepileptic
substitution in the treatment of epilepsy. Epilepsy
Behav., 2005; 7: 98-105.

2) GrantR, O’ Leary K, Weilburg J, et al. Impact of con-
current medication use on statin adherence and refill
persistence. Arch Intern Med., 2004; 164: 2343-8.

Books:

3) Meltzer PS, Kallioniemi A, Trent JM. Chromosome
alterations in human solid tumors. In: Vogelstein B,
Kinzler KW, editors. The genetic basis of human
cancer. New York: McGraw-Hill; 2002. p. 93-113.

— Footnotes
A footnote shall be provided on the same page as the one
in which the footnote symbol or number is placed. The
footnote symbol or number shall be clearly indicated in
the text.
— Disclosure of Conflict of Interests (COI)
In accordance with this Society’s Rules on Managing
Conflict of Interests, all papers submitted shall carry a
declaration at the end of the main text, stating whether
or not any of the coauthors has a conflict of interests. If
there is a conflict of interests, the name of the company
or organization in question shall be stated. If any finan-
cial assistance, whether direct or indirect, was received
from a specific company in the process of conducting the
research or preparing the manuscript, this fact shall be
stated in the paper.
Example: No conflict of interests.
Conflict of interests. This study was funded by
OO Co,, Ltd.

4. Contribution Procedure
A contributor shall send the contribution data to the

following address by E-mail. Microsoft Office software shall be
used for preparing the documents:
— Address: Editorial Office of the Japanese Journal of
Generic Medicines
c/o International Academic Publishing Co., Ltd.
Publishing Center, 332-6, Yamabuki-cho, Shinjuku-ku,
Tokyo, 162-0801, Japan
TEL: + 81-3-6824-9363 FAX: + 81-3-5206-5332
E-mail: jjgm-edit@je.bunken.co.jp
Changed to the above E-mail address in January 2025.
Contact: Editorial Office of the Japanese Journal of
Generic Medicines
— The acceptance procedure shall be deemed complete when
the contributor receives an e-mail response from the contact.
If no such e-mail arrives within one or two business days,
the contributor shall make an inquiry to the contact as to
whether to re-send the contribution data as there could be
cases where contribution data fail to be properly received.

5. Evaluation of the Papers and Results

Papers submitted are subject to an assessment for accep-
tance by two examiners. If a paper is returned after assess-
ment with a request to be resubmitted, it shall be sent back
within two months of the day the paper is returned. If the
paper is resubmitted after this time, it shall be handled as a
new contribution. The journal may request partial corrections
to a manuscript for publication. The order in which papers
are published shall in principle be the order in which they are
received, although it is subject to change for the convenience
of assessment and editing.

However, review articles (invited papers) and lecture reports
defined in 3-2 are not subject to the assessment mentioned
above, but shall be accepted for publication or rejected based
on the judgment of the chair of the editorial board; however,
the journal may request partial corrections of a manuscript for
publication.

6. Publication Fees

Contributors (except the author of an invited paper or a lecture
report) shall pay upon request the following publication fees (con-
sumption tax not included) after the paper has been accepted.

— 2,000 yen per printed page

— 3,000 yen per page exceeding the length provided in 3-4

— Figures and tables preparation fee if they are prepared

separately: 2,000 yen per 50 cm?

7. Separate Off-Prints

The journal provides PDF file of relevant page to the author
at the time of publication.

If the author wishes to obtain printed separate off-prints,
the number of copies to be needed can be ordered at the time
of proofreading, which is available for a fee.

8. Others

— The author may proofread a paper only once. As a rule,
no additions or corrections shall be accepted thereafter,
except for typographical errors.

— These rules shall apply from the papers published in the
journal, volume 18, number 2. Contributors should refer to
the current rules for contributions (available on the web
site of the Japanese Society of Generic and Biosimilar
Medicines).
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Appended table: Instruction by submission type

Type Length Evaluation

Publication fee | Notes

Research results Subject to assessment

exceed 7 pages

The pri hall . 2 X
General papers e printed paper shall not Subject to assessment 000yen

exceed 7 pages number of pages

The pri hall . 2 X
Short reports e printed paper shall not Subject to assessment ,000yen

exceed 5 pages number of pages

The printed paper shall not 2,000yen X

number of pages

Review articles: .
. Th ted hall not .
Comprehensive € printed paper shafl no Subject to assessment
exceed 10 pages
papers

2,000yen X
number of pages

Not subject to assessment: par-
Review articles: | The printed paper shall not | tial corrections may be requested

shall not exceed 10 pages

Invited papers exceed 13 pages by the judgment of the chair of Free
the editorial board.
Lectures of up to 30
minutes: the printed paper | Not subject to assessment: par- Submissions based on
Lecture reports shall not exceed 5 pages tial cor‘rections may be reqqested Free short presentations
Lectures of up to 60 by the judgment of the chair of are handled as general
minutes: the printed paper | the editorial board. papers.

Recommendations concerning statistical analysis, etc.

The editorial board of the Japanese Journal of Generic Medicines

Samples

When study samples are drugs used for medical purposes,
give the name of the manufacturer and the lot numbers if pos-
sible. If symbols such as “A,” “B,” etc. are used, provide the
reason.

Statistics

For comparison between 2 or more groups, it is recom-
mended to prepare the paper taking the following matters con-
cerning data aggregation, statistical analysis, and discussion
into consideration:

1) The parameter that shows the fluctuation of measured
values should basically not be given in standard error, but
in standard deviation. It is desirable to show the data dis-
tribution visually such as by a Box plot.

2) For comparison of the mean between groups,

2-a) Discuss the uniformity of the arrangement of back-
ground factors (items) other than the evaluation item
between the groups to be compared.

2-0)

2-d)

2)

significant differences).

Describe the justification for the selection of the
number of subjects and the number of cases in the
study.

Use multiple comparison to compare 3 or more
groups.

The p value should not be shown as p<<0.05 or
p<<0.01, etc; the precise p value should be shown.

For the discussion of results based on statistical
tests and statistical estimations, clinically significant
differences, the number of data (number of subjects
and number of cases), etc. should be considered
in addition to the results such as statistical signif-
icance tests. Note that the statistical conclusion is
not directly connected to clinical “equivalence” or
“nonequivalence.” It may help to include and utilize a
confidence interval so that a hasty discussion can be
avoided.

2-b) Describe the authors’ opinion on how large a dif- Please take the recommendations listed above into
ference in the value of the subject indicator has to consideration.

be considered as a meaningful difference (clinically
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