(Al 4)

I EARE#H

WFJE B JE AR IE A

T 52 B 2 15 4 3

Frig sk KA -

ESID/ TR I
53 HLRFF 5
PIERRE A
WHIERRA %8 7y

g felith K4

Gal LT

PAIERRE A

[161k0103017h0003]
P2 95 A1 7H

Vopko2 8 A ERFEANJEP R R W E E

(AARFE) RHWIPRRAY - [EFERKUE GG PR IE 2
(£ FE) Early-phase / Exploratory or International-standard Clinical

Research

(BARFE) NI v 7 - VAKRT Y a =70 K DE IR BUE TR K O B3 F 7t
(3% FE) Development of therapeutic drugs for achondroplasia by drug

repositioning strategies

(BARGEE) ENRFIEANLETRRT RFERETFZRITER REEFHL
EENE AR i BRI dEEGR REARE
(3£ FE) Department of Orthopaedic Surgery, Nagoya University Graduate

School of Medicine, Associate Professor, Hiroshi Kitoh

Wk 26 4512 H 11 H ~ k2943 A 31 H

(HARGEE) Al S8R 5RO M K ONRBR 55
9o FE) Preparation and implementation of investigator—initiated

clinical trial

(HARGE) BRI Biw A REE
gL  FE) Department of Orthopaedic Surgery, Nagoya University Graduate

School of Medicine, Professor, Naoki Ishiguro

(HAEE) 12 Bl 32 500 B S it (o S 7 FE B PR B 00 S M V6 Bk 5 i D HE fi e O it
(3£ FE) Implementation of preclinical studies for investigator—initiated
clinical trial, preparation and implementation of investigator-—

initiated clinical trial



RS Sy i (A AGE) IR WhEBh# 2 FHER
i&) Department of Orthopaedic Surgery, Nagoya Hpspital, Assistant

FriE ek K4 o (38

Professor, Masaki Matsushita

Sy PSR (B AFE) % Al 32385 B S |2 0 2 70 FE R R BBR D SEHE 16 B 52 Jitl o> Y i M OV e
PR EREA - (¥  FB) Implementation of preclinical studies for investigator—initiated
clinical trial, preparation and implementation of investigator-—

initiated clinical trial

=R fE—

Surgery,

(AAGE) BIEART w2

ZE) Department of Orthopaedic
Assistant Professor,

Nagoya University Graduate

WEFEPR 58 0 1B
g Bl K4 s (R

School of Medicine, Kenichi Mishima

(AAGE) AN I8R5 0 Y i K& 0852 i

Ay A ST

PR EREA - (3£ FE) Preparation and implementation of investigator—initiated
clinical trial

WFFEBR 3 oy 0 (HAFE) AR JRbLakan 0 H O

il ik K4 . (35 #B) Department of Orthopaedic Surgery, Nagoya University Hospital,

Lecturer, Tadahiro Sakai

RE) FEANHEFEER O FE ik L O E

S3 5T (B ARG
BARIREAL (& FE) Implementation and coaching of pharmacological studies

(AARGE) MREEERY HiE KEFEHKE
ZE) Division of Neurogenetics, Center for Neurological Diseases and
School of Medicine,

WFIEBA % oy 4
AriE ek K4 (R

Cancer, Nagoya University Graduate

Professor, Kinji Ohno

S A E (AARFE) A7 VY OEMTERRICLERIEHRRAR (GLP) #Hm\asEie
16 Bk S0t = 2 ik

BHFE L EA - (J&  FE) Support of preclinical studies (including GLP) for investigator—
initiated clinical trial of meclizine

WHIERH S (HARFE) fosmERR - R E Xkt o % — Wbi#e% K IE

g ek K4 (3£ FE) Center for Advanced Medicine and Clinical Research, Nagoya
University Hospital, Professor, Masaaki Mizuno



Sy AR

PIERRE A

WFFERR %8 0 1

Frig Bk KA

5y PLAFF I

PAYERRE A

WFFEPA %8 o 1B

Frig tehk KA -

Ga AL

PYERRE A

WFFEPR %8 o 1

g el K4

Sy

PAFERRE A

WFERA % oy 04

g el K4

5y PLAFF I

PAIERRE A

WFIEBEFE oy 3

g el K4

5y PLAFF I

PIIERRE A

(AAZE) IBBROEFISE: « T—H~F— U A NEBELIE

(¥ FE) Case registration, data management for clinical trial
(HAGE) JEOER - BADIE B v ¥ — Wi ZHEES
(& F&) Center for Advanced Medicine and Clinical Research, Nagoya

University Hospital, Associated Professor, Masahiko Ando

(AAGR) TRBR DM FHIRAT 3 42

(3=  FEB) Support of statistical analysis for clinical trial

(HARGE) esmEd - R E Xk % — G SEIR5L4

(& FE) Center for Advanced Medicine and Clinical Research, Nagoya
University Hospital, Lecturer, Akihiro Hirakawa

(B ARGE) HEEIE

I FE) Support of pharmaceutical affairs

(HARGE) TUmER - BRI g v ¥ —  Jibiakal  JEKE
(¥  FE) Center for Advanced Medicine and Clinical Research, Nagoya
Shinobu Shimizu

University Hospital, Lecturer,

(HAGE) IBBROIERIEGE - T — X~ —V A FNEBIE

(3£ FE) Case registration, data management for clinical trial
(HARGE) JCumER - BRI B % —  JRBeBh & 8\ TR

(Z  FE) Center for Advanced Medicine and Clinical Research, Nagoya

University Hospital, Assistant Professor, Yachiyo Kuwatsuka

(BAGE) FEERRHUBR - 1R BRIEHE 7 O fE R S O S HR ik
gL FE) Preparation of protocol for preclinical studies and clinical

trial

(B AGE) eumER - [RIRATEXE Y ¥ — BE#HE HHEER
(£ FE) Center for Advanced Medicine and Clinical Research, Nagoya

University Hospital, Appointed Professor, Kohei Ueda

(AAGE) i et

(4—"

9L FE) Management of intellectual property



RS Sy i (A AGE) JeinlER - BRIt v % —  FefR#dz I L%
il &Mk K4 @ (3£ FE) Center for Advanced Medicine and Clinical Research, Nagoya

University Hospital, Appointed Professor, Hajime Kawakami

43 HAAE 5T (AARFE) Ynyx=/ b~wx—U A b FEEKRRER - 16580 W 5%
TR 8R0S 8 K OME P54 B
PR EREA (& FE) Project management, planning support for preclinical studies

and clinical trial, progress management

WFFEPA %8 o 1B (A ARE) SR « BROTTE R v 7 — AR L2

Prig &l K4 : (3% FE) Center for Advanced Medicine and Clinical Research, Nagoya

University Hospital, Pharmacist, Shinobu Nakayama

I. RAOCHE (BEHEHRE)

MR REREIC L L MEDHE

AR TIIAZ VDRI v 7 VRY Y g =0 712 kDB EERIE DS R
KT DIRIGIPIBIEILEORB ZED TWDH, A7 U P OfRAKREIC L 5 EMEERERO
il LV K POC #4252 2 BiET,

HCE I BE  (achondroplasiatACH) 12, HFLWRE E A B ET R LBEED
WEHRFBEBTH Y | HE MR 5B E OIS T T o D R R 7%
KK 3 (fibroblast growth factor receptor 3 : FGFR3) D1HE & WG MAE s 72 (2 X
D IERET D RIEERMERDIRETH 5, B, FGFR3 ¥ 7 F /v 2l 2R AR
BB, A ITBEGFEROA 7 ) —=2 72k, —AERS (OTC EHRK ) OF
DR IESE DRy TH D A 7 U P U N A REECE SRR IS B W TR E IIEMEL L
FGFR3 > 7 F 1 ZMifil+ 522 RAH Lz, £7-. —o0R4AE~ v 2S5 iE EE
RIZBWT, A7V VNIV THORTHEMREEMZ R LI, A7 VY ORRIZ K
% ACH Oip#1X. FGFR3 > 7 T /L O Ml L 0 B EEE % 85T 2 RARIIEEE
ThH Y., ACH 1233 5 BURIRE OEHF O FINIC R TRE TR T, EEE OKEC/NE
~NOEMBEGICBT 2207747 AL ShDIRRTHD, RFEEICLDIMED
WA T RtiorTd,

FP. EEARBRAOAZ Y D UFEEKRB L OVRBRIEEZEA L, SRR EREEAY
T—a AL LT, £, MERHERGFRREL IR L, RFFAIETHLZ L%
R LIz, SHIZ, 7y FEBLOA XOHEBIEGETKRR, 7>y FBLXOA XD1HE
M - 2R ERGEERREZEB LT, 7y e A XTHEMEICHEZROLTZD, &
AfEAE - IFRHEAE 27 VT 702 - R@m7T a7y 4 ) v 7@l BgrazBEmL, 7> b



TlLe b, A XTRO N2 WREY (CKBRBIEK) BDEETDHZ & %Eﬁmubto
TR IEE AR (DM R, FERER, FHCR) B L OB EERR L EhE
726

A IHERER & LT, lEHDO ACH €7 /v~ 7 A2 OTC EIHEN THE 52 i
REOHBNICHEY T2 A2 VU ZREREG L, 7/~ U ZOFHEREREH %M
Bz, WWNTHAE, AREZIRET D202, VU7 L 2 0MiRo0#&5 R R %2 %
L7z, £, BAREHHEICHEY T 5 Cuax BLRAUC 2R T v U A~OR5EZ R
EL.ZOHEHNTOENMEEZ BT Lz, THEOET VL~ T X2 1 H 2[F, 2mg/kg/day
DAZ VY% 10 BRMAERROES T2 Lk, T v~ T 20 FHENMELE ﬁ“
%120 T’C“iﬁ<:§'f“’”ﬂ’%ﬁ§$’$®”ﬂ’ﬁ%iﬁkbf:o FEREHOEEORE LD,
vivo 28T 5 FGFR3 MIfiERICRE T 527 —# 2&EMM L1z, I 6IT, Mkl L%EJZ‘E
@(m’ BT 2 EREKE I EOEDOIERK HFRO ., in vivo IZ81F 5 FGFR3 #il1EH %
WERE L 7=,

INHORERE I, EIRLERESRRAHEME (PMDA) k@i%%ﬁkﬂiﬁﬂﬁlﬁﬂﬁm\ EE
FIT T A8 22 B L Eﬁﬂiaz%/“%ﬁ M COFEZ R L7z, POC R BRI/ D 7= DI121% 2
OB L D2 EWHMERBRAVETHD LOBEHEZ T 0, ‘{é%ﬁﬁjrﬁk LTl
F 913 ACH A& 2 %1% & L7z Phase I ik CHEYHEREL L OE 'i%ﬁ%muﬁ‘é A A
ST T, 2016 R THREIZIE Phase T 35RO BH AR T Fc AR IR 4 B 70 FE I IR 22 A M3 BR 1 X
BT 270, WAEEIZIE Phase T R RBRZ B L. 1T L T POC #RBRIC M\Eéjiﬁ%ﬁvlﬁ
fRIR 2 2R ELZE T LT POCRBROBRBICHIT COMEFLZED L TETH D, ¥
EDOBEBEIZBEA L TIX, /=7 7 — v RSt E B RERNEMHRE Lo, ofth,
bbb~y Frra2HELTEBY, REA¥(EL DEEZED T FETH S,

We are developing a radical therapy for short stature in achondroplasia (ACH) by drug
repositioning strategies. From our previous studies, meclizine, a commonly used drug to treat
motion sickness, could be a candidate drug. The purpose of this study is to obtain clinical proof-
of-concept by investigator initiated clinical trial (Chiken) of oral administration of meclizine for
ACH children.

ACH is the most common short-limbed skeletal dysplasia characterized by rhizomelic
shortening of the extremities. ACH is caused by activating mutations in the fibroblast growth
factor receptor 3 (FGFR3) gene, which is a negative regulator of longitudinal bone growth. No
effective treatments for short stature in ACH are currently available. By comprehensive drug
screening, we identified that meclizine, an over-the-counter (OTC) drug for motion sickness,
ameliorated abnormally activated FGFR3 signaling in various chondrocytic cell lines. Meclizine
also promoted longitudinal bone growth of embryonic tibiae in bone explant cultures from ACH
mutant mice as well as from wild-type mice mediated by FGF2. Oral drug for the treatment of
short stature in ACH children is extremely beneficial from the viewpoint of quality of life (QOL).

It is less invasive than the current treatments including growth hormone injection and limb
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lengthening surgery, and expected not only to reduce medical expenses but also to improve
compliance in long-term administration to children. Followings are results of this project.

We first obtained an original drug for non-clinical studies and an investigational
product for Chiken, and established a validation of measurements of drug concentration. We
also confirmed that this drug can be stored frozen by plasma cryopreservation studies. We
further performed single-dose toxico-kinetic (TK) studies with rats and dogs, and one-week and
two-weeks repeated dose toxicity studies with rats and dogs. These data identified the
differences in no-observed adverse effect level (NOAEL) between rats and dogs. Drug
metabolism studies found rat specific metabolites (bi-hydroxide) that were not in dog and human
metabolites. Finally, we completed genotoxicity studies and safety pharmacology studies.

In pharmacology studies, we first demonstrated that meclizine-treated ACH mice were
significantly larger than those of untreated ACH mice by ad libitum dietary administration of
meclinize within clinical usage. A single dose PK test demonstrated that the plasma
concentration of 2mg/kg of meclizine administered to mice was similar to that of 25mg/body
tablet used to human for motion sickness. We demonstrated that oral administration of
2mg/kg/day of meclizine twice a day to 7-week-old mice for 10 days significantly accelerated
longitudinal bone growth of mutant mice. In addition, not only bone volume of long tubular
bones and vertebrae but also metaphyseal bone quality of long bones were improved by meclizine
treatment. Histologically, we confirmed widening of the hypertrophic chondrocytes zone in the
growth plate. These data indicated inhibitory effects of meclizine on FGFR3 signaling in vivo.

Based on consultation with Pharmaceuticals and Medical Devices Agency (PMDA), we
planed the phase I clinical trial, which will be examined pharmacokinetics and safety for ACH
children. In parallel, under the advice of a toxic metabolic specialist, we will prove that the
toxicity observed in rats is rodent specific. We also accumulate preclinical safety data for the
initiation of one-year treatment clinical trial for ACH children (phase II). Regarding cooperation
with pharmaceutical companies, we signed a confidentially agreement with Nobelpharma Co.

Ltd. We will further promote cooperation with other private companies.
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