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BEE—EX

ek - HEE kS

ADP T vy 52U B MU U A (adenosine
5'-diphosphate sodium salt)

APDs 30% o W O VL B EAL R (30% action potential
duration)

APDs 50% FF- 57 kg D 15 B BE A7 B REfE] (50% action potential
duration)

APDy 90% - 3 1y D IH B B AL FFERF[E] (90% action potential
duration)

ECG DX (electrocardiogram)

ECso 50%A ZhiE  (50% effective concentration)

ED2o(p) PEMEZ 20%K T S 558 (dose at which 20%
drop in mean blood pressure was observed)

EDso 50%A 3 & (50% effective dose)

EDsorr) 50%DEMIC LRR ZF LT 5% 5-5 (dose at which 50%
of animals had LRR)

Enmax B K%h /) (maximum effect)

GABA y-7 X / B4l (gamma-aminobutyric acid)

HEK293 bt bR Y HIR 293 (human embryonic kidney cells 293)

hERG b | ether-a-go-go BJ1#iE {51~ (human ether-a-go-go-related
gene)

ICss 25%PHE P E  (25% inhibitory concentration)

ICso 50%BEEREE  (50% inhibitory concentration)

Ki FL5EE %% (inhibition constant)

LDso 50%E St (50% lethal dose)

LRR EM R R (loss of righting reflex)

NOAEL MEFE A (no observed adverse effect level)

NOEL M2 5 (no observed effect level)

pKi P EH Ki OfE O ® Hxt o #xiE (-log 10 of
inhibition constant Ki)

pCO2 T E&{bRFE 7L (carbon dioxide partial pressure)

pO:2 k3 /yJE (oxygen partial pressure)

QTc #H1E QT (QT interval corrected)

QTcB DIAEA#E QT (QT interval corrected for heart rate)

RMP Fr 1L EENL  (resting membrane potential)

SD Sprague Dawley

SNpr HUEHREES (substantia nigra pars reticulata)

SO, MR A3FIE  (oxygen saturation)
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26.2 EHEHROBEX
2.6.2.1 EXl:))

LIV TRV (LITF, LIV IL) IR TR EVRERITHDLN., 203K
W7 7 2 OfOIE] S I THERER R OREHHEE N B> T D, LI~V T AIMNORY Y
TEEUREEENL [y-7 X /e (GABA) AXAMW] ~@BAMEICHEET 27 A=A & LTH
X off-target IFMEIZFRO LTV, LIwY 7A@£E\§%1/Fﬁ%nﬂﬂﬁ\ Rk 2 N ONEM LA SR W%
THEERNERH OB E DK TL 2~ 7 A L OFHPEE S5 3KA & O3 2RISR BAE
HDOFRIEDT=D, (FohifE, I=7%, e TRV NE WL 0RER%Z2 5 L7,

IR, RHEOERERIZK T 2 ARKFOFTG-EIL, FHIRREORNRED L I~ T LlEREE R &
L Cridk L 7=,

LI~y T LFRBR T L2 2B REIC I T, FEBAS O TRIGE VRO BHE M 2 1 L
2o LY T AL BEHHERIZ Y L~ = TEiE L, I
XA A VAR BARE Td D CNS 7054 1 FRBR THW-HEICB W TEEHMER 2 RS e o T2,

Rt Lo R ERPE T, LI~ Y 7 AlX GABAA AW UNOZFEZHFIR, TV AR—2—K
CA A F X 3R LT DD ER 2 RS o Tz, EREMTH S CNS 7054 1%, L
TIRERBE CEMEZ R, P TV AR—F =KL A F ¥ st LTHL D RIEAZ RS 72
Molo, LIV TANIIFY T ALK 7 v MEZBIEREEOSRBRIZ IS W TRESER 277 LTz,

L X ¥ Y7 LT invitro T GABAA SRR A TEMALT 2 OIZ B2 P & OVt sl ST BRI
BRCiER L1F A MR XD HIX2 NS EIREIZIB VT, & | ether-a-go-go BHE{R 1 (hERG)
I D9 W HEEN 278 LTz,

VISV IAE, I=74%, eV TROHICEN T, FERR T R~ 0 B 72 i) %
AT ERLEBEREZR LIz, LIV T8I Ty FOMERKT I,

FRR COFRAE SN HHIARLHE, fia ) V3 U4 A FREVFHE, £ OO EFRHE K U
s L R < T AOSEHEIC T TERICOWTEHE L7-, ZORE, Hfia) v o7 ko
VRN DT B REROIF Y T LAERE, LIV T AT EALEDIER L OHFH
THENRESERAZ R L, VI~V AL VALDMERFIZ, RSV ERT ==L 7
U EOBFHTHEIBL, TrYdu—n, Iy =AALVE Y =has Ukl T
TaABZ VRO RTINT U EOPFHTHEERL, U RIA VRO IF oy & O TIdE
B2 hotz, LLAERDL, BR 7T EOHICBO CHEFHER 2R84 2 A& & m/E
KT I HEIZITHoREEERRO Oz, VI~V T ATy NOLABERNS
oo ZODHEBIINI AR, 7= 7V VRIS, ToVFa—), VaxFv Kk
RNV EEOHATHETHIL, STy, =baZ Ukt U EORT LT aRAZ N E DR
HTCITEEZ T o,
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2.6.2.2 MDERMF T HHER
2.6.2.2.1 In vitro 8%

LIV Y T AIENTREERIZHMIND KO ICEREI SNy T B AT LVFHERT
HbH, VIV TALOERE CNS 7054 DIEPEZ R T D720, in vitro XK G#RER 2 5
fiti U7=,

2.6.2.2.1.1 GABAAZBUA VY OTEEUHEETLA~DIES
KBRES Il (Z58E) . RdE 42101
ARG Il (548, RRiERT 42102
REES il GFmEeh . sk 4.2.1.13
RHRES R GHTEED . fCREDT - 42,114
REES il (3 Sk . iR 42,115
GABAA X BIRAR ) UT BE VRGN KT 2 L I~ T LOFEE BN Z 3 L 72565 3.
10 nmol/L~10 pmol/L D2 T ORI T, 50%MHERE (ICs) =10.5nmol/L z7~ L7- (I -
LI~V T ADOENBHTH D CNS 7054 (10 pmol/L) 1L, GABAASZHFIER Y VT B UfEA
A LT RERZ RS o7 (I - GABAA XA Y U7 BB R G EL
x5 L 25 A, CNS 7054 NS 25 A0 ICso fBIZZ AL 40 30.5 nmol/L. 5130 nmol/L
KOY6.58nmol/L ThH V., HEEH (Ki) 1TZ4F4 26.3 nmol/L, 4420 nmol/L % T} 5.66 nmol/L
Thol ). S EORERNS . LIV T A GABAAZ BRSO T B VRS
AL E OSBRI 2R L, EREW TH D CNS 7054 1359 170 IRV EE A 2 oR 4 &
mmane (£ 262-1D), BIFE (IR <. VI~V 7 238H8EERLE—LD
GABAA ~DFEA % 62.1%H01H] L 7223, CNS 7054 IXE M D & % 1EH (Control-specific binding 7% 50%
B2 HIEXIIILE) Z2RET, FFEORKREES-,

£ 26.2-1 T M GABAAZBADA VY ST7EE UEASAICx T 2 EEEEMME

Remimazolam CNS 7054 Separation ratio
Ki (nmol/L) Ki (nmol/L)
26.3 4420 ~170-fold
n=2
Separation ratio was calculated from Ki of CNS 7054/ Ki of remimazolam.
Data from .

SRS ol <t S~ T AIE GABAAZR RN Y U T B RS E
fEaEfMEEZ R Lz, B b, I=T7 X KT v ORKERERE OB R PH] 7r=
F B RA L OBRAEHESIHERBR TOL I <Y T 40 Ki 135 30 nmol/L [Ki @5 FxI o
RHE (pKi) : §97.5] THo7z (£ 26.2-2), LI~V T LAOFENREHW TH D CNS 7054 [XPHE 72
B2 7R L, Ki fEIZAY 10000 nmol/L (pKifH : #75.0) Th o7z, LI~V T L KCFERHY
T D CNS 7054 OFFEDOTERE XL R T4107%5. 7 v FERONT X TIR0FRETH -T2,



2.6.2 EHEABROMEX

LIV ILRYIEE
%+ 2622 [P*H]l L= hrSENLBEICHT AHENEESHESE
Species Remimazolam CNS 7054 Separation ratio
pKi pKi
Human 7.53£0.10 491 +0.22 410-fold
Rat 7.50 +£0.09 4.99 +0.06 320-fold
Yucatan Micropig 7.56 +0.10 5.05+0.04 326-fold

Results are expressed as mean + standard error of the mean of 4-8 separate experiments.
Separation was calculated from Ki of CNS 7054/ Ki of remimazolam.

Data from |

2.6.2.2.1.2 GABAA ZBARY TR A TELFEAMBED GABA

EifEA

BiRICxd 55

RRES P (ZEER) . RREERT 42116
iz DT v b GABAA ZBIEY 7247 (alp2y2. a2B2y2. o3p2y2. a5p2y2) % iEinFEAL
7= Ltk Ml (= v ARRESEMAD) O GABA EItlcxtd 2 LI~ 7 AOMEIEREZ, A—n1tL
NyFrIro7EeMCCGHE L. (. 2% 72 (003~3 umol/L) L FERIZ, LI~
7 2 (0.1~10 umol/L) 1E7FHl L7242 T D GABAA BV 7 % A4 TBIETEAMILD GABA &
it 2 PR FEARAF BT I TR L7, i3RI 0D 50% A 20RE (ECso) KU ARZNST (Ema) ZF 2.6.2-3 12
Y, IFV T AL, L~ T AT GABAA ZEEKY 7 X A T TR ARSI 2 R &
o T,

# 2.6.2-3 GABAAZZAREY T4 A TEELFEA Ltk #ii8D GABA Bt (2 umol/L GABA) [Zxt
TEHELITYSLRUIAYS LOREER

Remimazolam Midazolam
Subtype ECso (nmol/L) Emax ECso (nmol/L) Emax
alB2y2 327 371% 138 295%
0232y2 565 184% 254 192%
a3p2y2 899 199% 264 290%
aSB2y2 1426 277% 124 110%
n = 3~7 individual cells
Data from |l
2.6.2.2.2 In vivo FXE&
2.6.2.2.2.1 Y )X TOHEFHER

ARERES I GHEER) . SeEEnT  4.2.1.1.7
ARERES I GHEER) . SCEERT  4.2.1.1.8
B (LRR) ZEEFHEHOEIELE LT, LI~V 74 (15~30mgkg) %I Rj: NMRI
~ U ACREFE L7235 G OER ZRE0 U7 (O = - Ol - % 5= o8 & 452 LRR
FEEBUTHEM L, LRR FBLE TORFFILEME L7z, LRR FHEMiimxmHE THLEN -2 (<10
7). VI~vY 7 A (30mgkg, fUEERE) BHO 15 SRR Y T EEUHETEETH D T
N~E=/L (20 mgkg) ZMEFENFEE L TH< &, LRR FHERFF 2 EGME L, LRR FEHEA B L
7=, I N - CNS 7054 [ 3fat L7z #5550 (30~100 mg/kg, s Er
) TIXLRR 2RB Loz (R 2.62-4), 7~V oLl EGEOFEICEOLT, LIvY
T LDAEIZ KX D TITRO Hivie o Tz,
WHIZHW = # Y 7 5 (15~50 mglkg, SIEHETE) X 40 LT 50 mgkg D58 CRifeREH]
DEWVLRR (32~65 7)) 2B L7, ZA~To I XY T AL A8EBIERZET S8 5
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26.2 REABOBEX

AR LTS, Mt AE EEITRD bR To, 24V T A% 50 mg/kg % HAI TG L=
BAIZ 16 B LG, 7 A~EB=/L L DO T 16 IEH 4 TLOFELB3FRD H LTz,

TR 7 x—b (10~40 mg/kg, 2T 13 20~40 mg/kg THl=CH I BKFR 22 885E A
Z3BL L, LRR FafeREfIE 10~22 pfCTh o 72,

FRTHLE, LI~V T AT~ T AIZEBV T LRR OFRBENHELH T, FHEREM 238 SEEE
BRIz, ZAvE= IV I~V T A K DEBERICR L CTEBERBEIUER 2R3, 34
VT MK BHEHERICH L QIR BERETEM 2 RS nodz, £, I 4V T MFHME S

Nz~ L oAk sT
DN G,

NieeEBE2Abhd,

R 2624 YOVRATOLITY I LRULEIBEDEFHEMR

HSENEL LI L, LIV T A5 I A TR
W LT RIZBNT, LIwY T ADOEE EOBMNMEN L X

Treatment Dose No. of animals with | Latency to LRR Duration of LRR Study
(mg/kg) LRR / Total animals (min, mean + SEM) | (min, mean + SEM) | No.
Remimazolam 30 6/8 04+0.1 84+£2.6 a
30 6/8 1.2+0.2 3.6+1.8 b
. BEL 0/8 - 0.0+ 0.0 b
CNS 7054 100 0/8 - 0.0+0.0 b
Midazolam 50 7/8 1.2+04 374+£35 a
50 6/8 1.2+0.3 65.1+14.3 b
Propofol 20 8/8 0.0+0.0 10.0+0.6 b
a: I (results of Experiment 3)
b:
LRR: loss of righting reflex
SEM: standard error of the mean
2.6.2.2.2.2 2 v b TOEFER
AR I G e . SERERT - 42,1019
ARES I (556D . SRERT - 4.2.1.1.10
ARES I (255D REERT 420100
ARES I (S5 . UEERT 4210112
s (555 . R 42,1113
AnEs (5SS . R 421114
s (550 . T 42,1115
Wi (555K . R 421116
ARES i (55 EED . AT 42312
ABRE S GTEED | RoRE T 42,1117
wenE s (55 kD . TR 42,1118
A GUAR) . R : 421119
AnE S GUEER) . AR 421120
AnE S (255 . R 42142
WenE s (5 5EE) . ORI 42144
ARES (2SS . R 42147
AnES (255 . R 42148
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ARES I (Z550) . fSo#iEa 0 4.2.1.4.10
ARBRES I (Z5506) . fiEe : 421412

LRR, GEEFAR VEREEELZ T A—HF L LTT v hTOL I~ 7 AOHEEHER %2 3
L7 oo B - < 3R LT TR T — 0 IFYTLEAROT I AAT R
TrrEHune,

LI~V 7. (005~10mgkg, SUEFE) CTIXHEKGFNZRARESEOK TR Lz
(2 2.62-1), X% (R *%0*o rrmss (I <3< BXEDE
DAZ KT II>1 mg/kg TRR® Hiv, K FEH ORGEREENIX N> 72 (e A& TR 7 01 .
TuRT7 F—b (0.2~10 mg/kg, BUHERE) X 5 mgkg UL ETHEZ A FEE)E O T 23R
RBOOHNT, THY T A (2005mgkg) RONT 7 AAF FIP0 (202 pugkg) 134 &7 B3 ES)
EOR TR ERMERO b,

NV VT RBE LRI GABAL Z AR THRMSIEME O GABA D& 28R4 5 2 LIZ X
D AR RIZVER T 5, GABA 137~ MMO RS (SNpr) OFPRRIEE) 2 Ll ICBHE L,
R OT B URIEFNT Z O EEMN A #5879 5, I Sprague Dawley (SD) 7 v F (n=7~8
SR IZBWT, LI~V T A (0.05~8 mgkg, SEEE) 1T SNpr ARk EX—R T A L
KBAED 20%FE THHE L. 50%A )& (EDso) 1X0.83mgkg Tho7z, LI~V T ADHEKIM
FEMTWERON Yy T B E CREHOER (K EFEIIN—Z2T 1 D 40%~50%) % I
Alo7z, LI~V T A (8mgkg, AMEE) 1CXLVBHE SN SNpr filliads ki, #5 7 5%
FERIZEE Ls (R—=2 T4 U3BEO 98%) () -

¥, 7y MEHOTEEFMEROFHMBIZ S G, RREHRE DT DL TR T Tk g 5
i L7z : E07CS027 iR (N Y U7 B AEHIRIC LV AE SN D LI~ Y T A OEFEH.
LI=Y TATIEREDONRNILZ Y 7 ML 2F8FER . % (AAE0I 7Y
FAEHB LTIV EWL I~ Y T LOEBEHORH & CEERH) . L0l 5% [
FVE P RFA N it 7 Vs S OV T > DR ORET (pH 3.3 ICHH%E L7 B RIEIRK OVSD 7 v M &
BE), LIV Y T LA0BBEEOMRF (100 mgkg & HIE 1,

2621 Sy rEREHEICHITAILITYSLOE

—O—xfH
—0—0.05 mgkg
—0— 0.1 mgke
+ =i 02mgke
- 05mgke
—— 1 moke
—4—2mzkg
—— Smoke
;- 10mgkg

4 5 6 7 8 9 10
RIERS I (57)

(hre by
(&)

B 0 ke o 7
=

_--"
4
Mean values =+ standard error of the mean (SEM) of 10 rats per group are shown. Data from |

BTl VIRV TA IEYTL TaRT A ROT T ARAT IV UK
5%, MERFRIC LRR 238307 28N L, B IR & e~ T £ h>5 mg/ke,
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26.2 ¥

AERDME

>20 mg/kg. >5 mg/kg & U>10 pg/kg THEZRIEHAN
TaR 74— (10mgkg) LOT 7 AAT k3
BWT, LRR ZRH T 5 £ TORBIZZNLN 0.8, 0.6, 0.3
HThot, EBIC
VEIERHIRRE & T, 22

V7 I (50 mglkg) .
EPIZ LRR 3L 25 m/ M EIC
S 2.3 53[#1C. LRR OFHFERFEIZE N Z 4 6.8, 49.2,
TAVDOHEA b H EARAFANEB) I A2 BT 2 BB I L,

10.7 T 61.9 73

mHOLE, LIy T A (20mgkg) ., I
vy (20 pgkg) BAETO

>0.5 mg/kg, >0.2 mg/kg, >2 mg/kg & US5 pg/kg CTHERERDRD Hivlz, FIERORE RIT T
[ZOWTIE 2.6.6.2.1 THIZFE A2 Zod L 7=,
IS DAY D EDso flE e O 50%E A& (LDso) % F#LE 41 LRR FEHLCH K OFE T T S

% ) bR b, Bt

HH L, A2 EEBEEER OZ 2 (LDso/EDs) ZHH L= (% 2.6.2-5),
ORT 3=V R ORIZS T ALV ENTL

& 2625 TYILTOLITYILRUVLEMEBE (2FFHT) O EDso. LDs RUREIE

AR LT,

LIV I LT

EDso (mg/kg) LDso (mg/kg) Safety margin Study No.
(LDso / EDso)

Remimazolam 3.9 90 23-fold [

4 I

43 > 100" > 23-fold .
Midazolam 14 >100 >7.1-fold [

IS .
Propofol 4.4 22 5-fold [

47 .
Dexmedetomidine 0.0086 >1 > 120-fold [

*: dose with 4/12 lethal incidences (LDso not calculated, highest dose tested)

LIvY T A (0.5~100mgkg, 11 HE) &I%Y 75 (10mgkg) OEFREM % ik U723k
B (13-0291PD) Tidk, MEHESD 7 > b (120LFF) IZV I~V T A, IFY T LIAEBEHE
1R % RERIRN R 5 L 72, LRR 83U/ R L7 EDso fl1Z L 2~ T AT 432 mgkg ThH-o 7z,
LRR OGO bl i/ MNHEIL 2 mgkg TH Y (12 PL 2 L) | #EEFHEAIA E 21T 5 mg/kg

MO B (12 Pid 7 P8), EEUEFIIEHME L2 > 7, AHE (10 mgkg) (ZBWT, L
2=V T AOLRRFEHMEM (12PEF 11JE) 1ZI 4V 7 (1208 3L) LV LiHE CTH -T2,
B RIEBIEEIT 80 mg/kg TH 7= GEMIL 2.6.6.2.1 1H),

4 T OSFRAZ i L C R 28EAIRC 27 G- T - L 2~ 7 L
K ONT v R 7 4 —/L D LRR B H K OFFRe R <. 727 A AT K I ¥ 0 LRR FBLREH]
FRbEN-T, XY TARPT I AAT RIVUELIVY TARONT B R 7 4 —Lk
AT B 22V LRR Fifehif] 2R L72, LRR 75 DA 1T HE < BB LG D[aliE 25 6
72 LRR 706 O5EREBIEREEIX, VI~ Y T A0RRLEL, WIZT R 7 +— AR\, IFY
7 5D LRR 25 OSERBEIEIFRIIIEFICED o 72, FHEANTB W TEREM) T LRR OFBLFE D
B V7= e/ T D LRR S K ORRGEFRERTIE ONC LRR 70 B O [RIERE 2 7R3 (£ 2.6.2-6) .

10
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% 2626 ZFYTLRREENZOONER/IMNAETOLIIY S LRUVLEEEBED
LRR £/ R UHEGEME I O LRR A 5 D [EI{E R

Treatment Dose Onset of LRR Duration of LRR Recovery from ataxia | Study
(mg/kg, (min, mean + SEM) | (min, mean + SEM) | after LRR No.
i.v.) (min, mean £ SEM)
Remimazolam 20 0.8+0.34 6.8+ 0.46 9.6 £0.69 a
04+0.12 4.5+ 0.90 9.9 +0.38 b
Midazolam 50 0.6 £0.07 49.2+ 9.69* 120.0 + 0.00 a
0.3+0.08 37.4+4.24 221.7+£6.96 b
Propofol 10 0.3+0.01 10.7£0.72 14.0 £ 0.68 a
0.1+0.03 7.9 +£0.86 12.1 +£0.58 b
Dexmedetomidine | 0.02 2.3+£0.52 61.9+5.73 74.6 + 891 a
hydrochloride 4.2+0.88 42.7 +4.86 67.6 £ 6.94 b

LRR: loss of righting reflex, i.v.: intravenous

#: animals with no confirmed recovery from LRR or ataxia within 120 min after onset of LRR were included. The data of
these animals was defined as 120 min.

SEM: standard error of the mean, n=10

2:
b:

LI~V T A (25mgkg, BulEE) (2L Y LRR 2381 L7 6 L 6 PECIX Haffner 512
IS, AR R OVHIT R DT RO bR o T2h, T4V T A (25 mglkg, %@
FE) 12XV LRR %8BI L7z 6 PLrf 2 JCCiL Haffner EIZ X2 HED SN (S
. 25 7L LTL R~ T A0 LRR 55 OEERERH] (2124 25 KON 10 47[H)
K ONEEN G & ORIERERE (ZA270 132 KOV 12 43fE) 138 S 2o 7z,

TR ORGSR, 25 mmol/L 7 = V EE#R TR pH 3.8 12 25.86% w/iv B-> 7 7 XA KV

(Captisol®) ZIWIMML TH L I~V 7 LAOEFEMNZEITRO H117270>7- (Sl - Lot no.
B O 27 AEETHRE SN2 AN II L I~ Y T A OEFERICREE L
oty AHHO—>TH 2 I O EHRE LV I~ T L0 25%FRE &
e (. 7R CBT2ERIT 0.10%L FICFRINTWD Z b, BIKIZE
(T D EFHER A~ DB T &I L7z,

~ U ADRERAER EFRIC, XY UTRBEUERETH L T L= I Ty RTOL T
v 7 sl 2 EE < (R -

L'<Y T L5 (30 mgkg) AT L TLRR DRIAZMHRLI-HE, LI~V T7a%E525%
W27 <8 =/1 (0.05~1 mgkg) Z#EHEFET DL, 7~ EB=Fh 1 5%ICEIET 285K
I EKFITHEIN L, 0.2 mg/kg LA EORECTHBRE & L L CHERBEINPEO bivic, £
IV T LAEERIIBW T, 7~ B =% 520 55% £ TIZLRR OFRBIIFEO SR d o7z,
R DT P UREA T R T +—L (10 mgkg) DOEEFHEMIZ7 L~ =/L (10 mgkg.
RORERE) CHEIE Lo Tn, 24 YT A (50 mgkg, AGETHE) (X D REB L LRRIE S5 KO
10 mg/kg D7 NV~ =)L TCHREICEE LR, 2TO7L~E= 58 (2. 5 KO 10 mg/kg,
A3EHTE) C LRR OB ST,

U EDZ &b, LIV I A08EBEMII 7L~ =i L FREAMICEE T 5 2 &,
FLIFYTLEURTEHAEO L~ E= L THIET LS Z EDHLNIIR ST, £2, 7
BT ABUGMEDE NS, LISV TAEIZY TLARRT aRT —/L LG T,
HEREM 2 2B W4~ 2 LB A U258 OXHGAEIZHB W T, L0 2RO WEANC2 5
AREMEDNE 2 DTz,
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26.2 EEABROBEX

LIV ILRYIEE

VIV T AOERNEGEHEN RO DAL DEEIRT (X 50 & BT UTIEELOIREE)
L LT, L=y 7 2kl ¢ - A T B ONS
7054 OEEFER ZEHE Tl L (D - % 5% 10 53 B 2L O EB) KT B PEI BT
HFIABENBO NI R/IHEZREE L, S#EDOEBERZIE L, LI~V T A,
I O' CNS 7054 (3 B AFAO IS IEB KT 4 J8 8L L. 224 0.5,20 KX 1Y 100 mg/kg

cHE2ERZR LS, el - 100 mg/kg Tk A %
BlL7ehoTz, L7235 T, CNS 7054 X O & FsRE L, LI~v >y T
S % & 224 1200 LN 1/40 Toh 5 & B 2 o0 - I (7% 5 7T RE 7 fc R &
T 5 100 mgkg THHEFEH LRI D072,

7 v MEAWTE 2 OB T OBFEN 2 i 57280, &30 73Rk O AR
BRICBWT L X< 7 A0 50%DEIZ LRR ZFBl3 2% 5 & [EDsourr)] %7 2.62-712F &
Wiz, EBRTOL I~ T LD EDsowrpyE O FHIE + FEHERRF1E 3.71 + 0.95 mg/kg T - 7=,

% 2627 SYPTOLITYSLRULLERMEBE (2&EEHE) O EDsyrr)iE

Treatment EDsowrr) (mg/kg)

Remimazolam 3.9
4.7
4.1
2.1 and 2.2%*
4.3
3.7
4.3
4.7
3.1

Midazolam 14
15
15

Propofol 4.4
4.7
3.6

||'II'IIIIIIIIF

*: 2 different lots

2.6.2.2.2.3 S JATOERER
RS [ GHAEED) . ioREpT - 4.2.1.1.21
RS Il (55, iRRET  4.2.1.420
RSl (25 Sk . RERUET  4.2.1.1.22
RS Il (Z54E) . ioREDT 421313
R I GHnEED . oREpT - 4.2.1.1.23
RERES Il (Z5EE) . RRET - 42.1.1.24
R I GHnEED . oREpT - 4.2.1.1.25
=78 & AW TIEEM N D 7 < EDso fEAN R T & 220 oo | GRBRI K OSRAERH T D
Vivf?A@fﬁ%ﬁSﬁ%@%Wﬁ TR BEFER R d ol i/ R (R %
FHeL Ui, —BEEER A 2 7B T 20EIR 4 © TEESUIMEEMT) (R a7 4) & 5eaindig
ﬁfﬁﬁ%%fﬁ&%%ﬁbto LI~V T AOEFARIL 1~3mgkg O TEB L, ZHM (=04 %
JOXNIBS &) THOLDREWIRD SN hote, IS4V T AOH#BMEIT I Z R L HA
T NIBS 2 Clk2y o7z, 707 4 —/ LI NIBS %% W7z 1 iBRO A TRl S 4, & 08

i

i

i
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2.6.2 EHEABROMEX
LETVJSLAYIEEE

BIILIVY TLARNIF YT AL T, @mhol- (£ 2.6.2-8),

* 2628 NBSRUAAFUVRIZTATOLITY I LRULERIBEDEFER

Study No. (Strain); Remimazolam Midazolam Propofol
method of administration

Sedative dose (mg/kg or mg/kg/h)
B (NIBS); 1* - -
i.v. bolus
I (NIBS): 3.2(n=2)*, 6.4(n = 1)* 0.1% 6.4*
i.v. infusion
I (Yucatan)®; 1 (score 4-5°) 3 (score 4%) -
i.v. bolus 3 (score 5% -

*: the lowest dose needed to reach a general sedation score of 4, n=3

a: estimated values because report only presents graphic results of a composite score (general sedation, ptosis measure and
pinna reflex)

b: maximum, 5.3

-: not tested

BB LFRI=TE (a=3F) [TV I~V T A (005~3 mgke) ZAMHEH, BITLEE
TOMHETHERRLHZEFENZEZE L il -

PEFFAT VT VAT A (KAAT 53) [ZBWT, LI~ T ATIEEFREZ I,
3mg/kg DEFFA T TIL 5 ITE LT, [HEE THRK 60 /oo lchkmME 3 mgke) ZRE.
L 2= T Ak AHEEERITECNS (15~304y) [EIE L, 24 T4 (0.05~3 mgkg, &
WEHE) XL I~ Y T A EARRISESOREFIEM 2Bl L. 3 mgkg O#EFHFA T T 4 ITEL
72, BEE TP IREMITL I~ Y T ALV EN- T BE5EITRAFE LT 45~90 43),

NIBS %X =7 X CABEDHEFH ATV TV AT A (KA T 1 53) ZAVWZABRCTHIA
ROFERNBO S, LI~V T4 (0.1, 0.3 KON 1.0mgkg, SUEFRHE) 12X 2 ABKEN 8
FHER (52 0% OFHEEF A a7 IXENE 1.4, 1.9 LT 2.7) KOEIERRF (ZhEh 20,
45 K T¥ 60 453) 73>m&‘>%nt . -

BB UFRI=ZTHEIZEBNT, LIV T A 264 pgkgmin (14 5f]) KOOI XV T A
45 pg/kg/min (19 i) @a%ﬂ)remﬁﬁb&“ffi [FIFREE DIRWVEFHER (BEFFA =27 1 53) %%’%fﬁ
L7 ol - <~ 7 533045, IV T A 90 Sy LAINICEEE ) B DRIHE AR
LEHFHEDGA ERRIC L I~ T MEIZ Y T AL U TN D OV RIE 2R u‘:o

FHEOLV I~V T A (FE 100 pgkgmin, 1553f) % NIBS R =74 (n=3/8F) IZH /K
WEreie 5 L, SEEERZHE L7 (D - tti&ﬁﬁﬁﬁek LTFaR7 43—, IXVTLK
OWT I AAT NIV ERWE, ATV 7V AT A (K227 0 16) #HOIZi %
IZBWT, LI~V T MIHEERFEOEMERZ B LT, LI~ Y 7 L08EFIERITRELKL
WHEDRWTNHEHSLNTHY . 7o RT7 +—LOEFIEN 7 a7 7 AV EHEL T\, 4
SITARORT 7 AAT FIV T, EHFPLOREICIVEVWKRZE L, &
100 pg/kg/min D L I~ T LIHE G- 5 %N OERGET (&G 15 5k) ETEH A=
TSR L, BEKT IS DB THHEFFA T OFEHHEIT 2 27 Lz (K 2.6.2-2),
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2.6.2 EHEABROMEX
LETVJSLAYIEEE

B 2622 NBSRIZJTZTOLITYILRULLBRRMBE FIRNFRIZS) OEHER

: Infusion Infusion rates in mg/ka/h |
I\SAaxmum — —4&—— Remimazolam 0.75
core15 4 ——v—— Remimazolam 1.5 E

—&—— Remimazolam 3.0
——#—— Remimazolam 6.0
— - —  Propofol 12.0
— ——— Midazolam 3.0 I
Dexmetomidine 0.012 |

o
5 ]
@ 104
it ]
! ]
© 3
O
[0} J
()] 5 | i
0 L T T T T T T T T T T T T T T T i
0 20 40 60 80 100
Time (min)

Mean values of 3 male micropigs are shown in each group, comparing sedation scores of all tested remimazolam groups
with those of the high dose groups of propofol, midazolam, and dexmedetomidine. A composite score was used combining
assessment of sedative state, eyelid closure, and pinna reflex (maximum score = 16). Scores in the control group were zero
in each instance. Data from N

NIBS ZI =7 ¥ EZHWRBR T, LI~V 7 L208RNFHGIC IV RGREIE U —E
OPEFREZ MR CEX 2 Z RSN (I - - ) G< 2629). FF
WCRHRBRICBEW T - EDOEHHIRE Z MR T 520K GEOFENLETH->72 (-
- &R SRR, PREATED. RN R D SOG R O T B8 & BT L 7= — ik
FEFHERZ a7 Z/EL, FHAZ 020H 4 TR LT,

LIvY T A0 28 HEEIRNEHEE 513, I =7 % TLE LS ER % 28 ARMER L7
W) - EEEHET, BRI R e 1T, BB 28 HATL IV Y 7 AKDR
BT NOHEIMORRE T 2.0 KON 3.1 fFEleodz, SHEROERITR . Ml 55 T
ZEEEEH ORI Do T,

LVIxY T AOEFEAMBETIRE CEARGH TR ROSEFMERLETRE MRk G
FETRERD) OFENTZNZH 1670 Y542 ng/mL T V) | SAEHIRIE ME P B GRERER: 556 T 4.
—EBEFER A 27 8 3 AR LTckesl) 13318 ngmL Th -7 (D - 28 P M OFRIRN R
FHWIR T, BRI AT 253 [FRFRE (pO) RO ZERLKFEZIE (pCO)] X =7 X DIEH
BPAAHERIL, LI~ Y ZLAROIFY T AF IR -7 (-

SOHEE, EH I RIIEIRNERR G5OV ThoREHIETH, LI~ Y 7 L0#EFE-IT
RN IEMFEHR, &GP OLE LTAEMRIL L OG- RITIKAF Lo eBliE 2 s LT,
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2.6.2 EHEABROMEX
LETVJSLAYIEEE

& 2629 NBSRIZTJTATOLITYILRUIFYIL (BIKNEFREES) OEFHER

(FE51E)
Treatment | Sedation | Length  of | Dose Maintenance Time until | No. of | Study
level infusion needed for | dose recovery animals | No.
[general induction [mg/kg/h] (1 score below
sedation [mg/kg] maintenance
score] level / full
recovery)
[min]
Remimazo | 4 70-148 min | 1.1* 1.4° 16 /ND 6 I
lam >2 240 min - 0.6° 8/20 3 I
>3 240 min - 1.8°¢ 15/50 3
4 240 min - 6.0° 35/90 3
2 7 days 0.34 0.6 (day1l) to | ND 2 I
1.3 (day 7)
2 28 days 0.34 0.56 (day1l) to | ND/67 6 s
1.16 (day 28)
Midazola | 2 7 days 0.03¢ 0.12 (day 1) to | ND 2 s
m 0.15 (day 7)
2 28 days 0.03¢ 0.13 (day 1) to | ND/110 6 s
0.39 (day 28)

a: Induction dosing was carried out at 0.6 mg/kg/min until general sedation score reached 4.

b: Maintenance dosing was started at 4.0 mg/kg/h and decreased at 30 min intervals to find the lowest dose required to
maintain a general sedation score of 4.

c: At a given dose, a score of 4 had to be maintained for 30 min to qualify that dose as the maintenance dose. This does not
exclude temporary attainment of score 4 at lower doses.

d: Induction dosing was carried out at 0.3 mg/kg/min until general sedation score reached 3.

e: Induction dosing was repeated at 0.03 mg/kg over 1 min every 5 min until general sedation score reached 3.

ND: Not determined

-: Not tested

2.6.2.2.2.4 HIL T DIEFER

ARBRES I GUinEE) . T 42.1.3.14

ARBRES I GUinE R . T 42.1.3.15

ARSI GUHEEE) . FoRiEnT - 423.2.7

ARSI (54 . RRHiERT - 42326

AERE S 7R . ROEERT - 423015

ARBRES I GViEE) . T 42324

RS I (25 @R . FURERT  423.2.8

RS il GTNE R . RCEERT - 4.2.3.6.10

RS S  l GTnE R . RORUERT - 42316

A= APMCET DV I~V T LOHEBERICBE LTI, I L7 AR 7roaiR ¢l
<. RS K O MRS 2 VTR L 72,

TG LIZHERNOETOEA, EERIREE (BEMZ, JEENL, AL, EISLARE. $oH)XId5e4e
7RPARR, RNk D ROSHETH R R OMEIR 72 &) 23R/ MR EFHE S ER L, LI~
VT A ERAEHE L 3R TCTOSEFARTIVITNYL 2mgkg L ETH 72 (3 2.6.2-10),
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2.6.2 EHEABROMEX
LETVJSLAYIEEE

® 26210 h=VAFILTOLITYIL (RERHT) OEHEA

Mode of No. and sex per | Main sedation Sedative dose Study No.
administration group characteristics
during or
immediately after
dosing
Single bolus 5M Ananastasia, lateral | 2 mg/kg? [ ]
or prone position
Single bolus 4M Eyelid closure, 5 mg/kg* [ ]
disappearance of
touch response,
somnolence
4 week-RDT, 3M/3For5M/5F | lateral or prone 5 mg/kg® I
1 bolus/day position,
unresponsiveness,
ataxia
4 week-RDT, 4 M/4 F Eyelid closure, | 12.5 mg/kg" ]
1 bolus/week muscle relaxation

F: female, M: male, RDT: repeated dose toxicity study
a: highest dose tested
b: lowest dose tested

L Iv Y T A K DBEEHERZBL D ORIE RN Z 2 3B CHRET L7z, SEEHERITEE O R
TEZELZ. 5Tl VI~V T A S mgkg AMERER, T 4B X D HEHE
DN 2~92 43 iR S vz, PAIR K& OVl oiie 2 SRR E M o FaiE & LTI 72 I 15 <.
L I~ T A5 12.5 mglkg BUHFRHED 2~24 53 5% (ZEEEHEO bivic, £ D% OFRNEHRE
5. (12.5 mg/kg/2h) #&T1%. 52472R1E1E 8~89 3 ZIZFRD bl

PV OFRIRN iR G BR T, 5k, 5 &HH L OG- HRARBRE cRE R D
720, HEFERARBEOBGEER ORGEITI =7 X 054 LRRRIC, B5PICBE S DR
ZFEEEIHIBT L7 (3R 2.6.2-11), FRRlORL7z 8 RBRClE, #EHIERAZ BT HL I~V T 4D
Frgif 53 1T 0.75~3 mg/kgh, BB EIT 6~30mgkg S 2E "R O, LinL,
A EIZEICERMN R OB TICH T 2EA E LTER L TRY . S ERZ2 R/ HEE Rt
HEMBEE & U CIRIRWVEE L~V 2 30E LT e 2 B BT 20BN H D,
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26.2 REABOBEX

= 26.2-11

WA HFILTOLITYSL (BIRAEGRS)

DEEFHE R

Mode of
administration

No. and

sex per group

Main Sedation
characteristics during or
immediately after dosing

Sedative
infusion rate
(dose)

Study No.

6 h-infusion

2M

Slight sedation, sitting
position, ataxic  gait,
incomplete eyelid
opening, decrease in
spontaneous activity

1 mg/kg/h
(6 mg/kg)

2 week-RDT,
9 h/day

3M/3For5M/5F

Sitting position,
incomplete eyelid
opening  or  eyelid
closure, decrease in
spontaneous activity,
sedation, ataxic gait

0.75 mg/kg/h®
(6.75 mg/kg)

6 h-infusion

5M

Crouching, lateral or
prone position

3 mg/kg/h
(18 mg/kg)

4-day RDT,
4 h/day

3IM

Sedation, ataxic
incomplete eyelid
opening or eyelid
closure, somnolence

gait,

1.6 mg/kg/h*
(6.4 mg/kg)

6 h-infusion

4M

Sitting or lateral
position, eyelid closure,
disappearance of touch
response

3 mg/kg/h
(18 mg/kg)

4 h-infusion

SM

Sedation, incomplete
eyelid opening or eyelid
closure, ataxic gait

1.6 mg/kg/h?
(6.4 mg/kg)

24 h-infusion

3M/3F

Sedation, sitting
position, partial or eyelid
closure

1.25 mg/kg/h®
(30 mg/kg)

4 week-RDT,
2 h/day once
a week

4 M/4F

Eyelid closure, muscle
relaxation (only signs
monitored)

6.25 mg/kg/hP
(12.5 mg/kg)

F: female, M: male, RDT: repeated dose toxicity study

a: highest dose tested
b: lowest dose tested
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2.6.2 EHEABROMEX
LETVJSLAYIEEE

2.6.2.3 Bl R IR ER
2.6.2.3.1 BRMETOTD7AIL

ABRES I (&% ,JrJr) FUEEET - 4.2.1.1.1
AR I (S5EF) . RRiERT 42102
RS G éﬂ) FLAREE T - 4.2.1.13

ARES I GHhEe) . SoHiERT - 42.1.14
FREZRE, FTUAR—FZ =R OAF o F ¥ o pCHTEHL I T4 (10 umol/L) DR
FPEZ B4 U 72, GABAA SRR UV DT B A S LISMT B & DAk & BRI 3ER0 B
ol (D, FRROREBRZ L I~y 7 20 NREHHTH S CNS 7054 (10 umol/L) 3L
T L AR LIZW T ORERISK LT H I bk &RREITEE D Sz 72 (D -
GABAA IR Y T B URERTNLZ B D72 40 RO HRIK, N7 U AR —Z — KA
Ao F v FSH UCHEM L7ZHRR Gl <b. VI~ 745 (GABAAZARR Y
TR EUAEATELIZ R LT 0.3 nmol/L~3 umol/L, % ®fttiE 10 umol/L) K ¥ CNS 7054 (GABAA
TR DT R ALK LT 0.03~300 pmol/L. Z DA% 10 pmol/L) 1 X[FIEE D F
ZRLTZ, V<Y T A1 GABAA ZRIEAR Y VT B E VRGN 2R E . FRRAORES 2R
Epimoiz, MoRSE (D <. GABAAM Z&BKAZE T 29 MHOEZ R, 14
F ¥ RN T RAR—=F =TT 5 L 2= T L XIL CNS 7054 OFEABFNEZ 741 L 7=,
L I~V T ADBITREE R A 2 E— /LD GABAAI ~Difi & & 62.1%Mf L7LSh, LI~y T A
SO CNS 7054 1T W FALDEERIICK L THERD & 5 1EH  (control-specific binding 7% 50% % 8 %
LHIREXITTOHE) RS lehotl, ik R AR 2.6.2-12 1T T,
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26.2 REABOBEX

x® 26212 ZBEZBR., FSURR—EF—RUAFTUF v RILIZHRTDHLIIYSLED
CNS 7054 O#EEHMM

Target Source Radioligand %inhibition Study No.
Remimazolam | CNS 7054
10 pmol/L 10 pmol/L

Adenosine Ai Rat whole brain [*H]DPCPX 10.6 0.2 I
6 —

9 I
Adenosine Aoa Human [*H]CGS21680 3.8 3.2 I

recombinant 20 [ ]

-4 ]
Adenosine A3z Human ['*1]AB-MECA 0.5 1.8 ]

recombinant 0 [ ]

-5 [
a1-Adrenergic, Rat whole brain [*H]Prazosin 6.8 1.2 [ ]
Non-selective 20 I

6 [
oz2-Adrenergic, Rat cerebral | [*H]Rauwolscine 2.4 0.0 ]
Non-selective cortex 9 [ ]

13 I
B1-Adrenergic Human [*H]CGP-12177 6.5 1.4 I

recombinant ['%I]Cyanopindolol -4 I

-12 I
B2-Adrenergic Human [*H]CGP-12177 0.5 4.3 ]

recombinant -6 [ ]

-9 I
Adrenergic NE Human ['*1]RTI-55 -9 I
Transporter recombinant -13 [
Calcium Channel, Rat cerebral | [PH]PN200-110 0.0 0.0 [ ]
Type L, cortex [*H]Nitrendipine -5 I
Dihydropyridine 2 [
CBi Human [*H]CP55940 -33.0 -11.2 I

recombinant

(CHO cells)
CB: Human [*H] WIN 55212-2 1.2 3.0 I

recombinant

(CHO cells)
Cholecystokinin Human ['%I]Cholecystokinin 2.7 0.7 I
CCKa recombinant Octapeptide

[*H]Me-N-(+)L364,718 | -9 [

6 [
Cholecystokinin Human ['*I]Cholecystokinin 0.1 2.8 I
CCKs recombinant Octapeptide

[*H]CCK-8 11 I

10 I
Dopamine D Human [*H]SCH23390 5.9 11.2 [ ]

recombinant 16 ]

-10 [
Dopamine D2t Human [*H]Spiperone 10.1 1.3 I

recombinant -1 [ ]
-16 [
Dopamine Das Human [*H]7-OH-DPAT -21.9 -4.7 I
recombinant
(HEK-293 cells)

Dopamine D3 Human [*H]methyl-spiperone 1.2 -0.5 ]
recombinant
(CHO cells)

Dopamine Da4. Human [*H]Spiperone -7 -2 I
recombinant
(CHO-K1 cells)

Dopamine Ds Human [*H]SCH 23390 8.6 -11.8 [ ]
recombinant
(GH4 cells)
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26.2 REABOBEX

x® 26212 ZBEZBR., FSURR—EF—RUAFTUF v RILIZHRTDHLIIYSLED
CNS 7054 M#EEHMME ()

Target Source Radioligand Y%inhibition Study No.
Remimazolam | CNS 7054
10 pmol/L 10 pmol/L
Dopamine Transporter | Human [PHIWIN35428 1.2 0.6 [ ]
recombinant ['°I]RTI-55 -7 I
-10 I
Endothelin ETa Human ['*I]Endothelin-1 0.5 3.7 I
recombinant
Rat A10 cells 4 [ ]
-1 [
Endothelin ETs Human ['*I]Endothelin-1 0.6 0.0 I
recombinant 9 [ ]
2 Il
Estrogen Rat uterus [*H]Estradiol 2.3 2.1 [ ]
Calf uterus 1 [
1 I 2
GABAA, Agonist Site | Rat cerebellum [*H]Muscimol 0.0 0.0 [ ]
Rat whole brain -10 [ ]
-3 I
GABAAi1 (al, B2, y2) Human [*H]Muscimol -62.1 -5.1 [ ]
recombinant
(CHO cells)
GABAA,, Rat whole brain [*H]Flunitrazepam 101 I
Benzodiazepine, 34 [ ]
Central
GABAA, Chloride Rat cerebral | [PH]JEBOB 0.0 0.0 [ ]
Channel cortex [*H]TBOB 19 I
-7 I
GABAB Rat cerebellum [*H]Aminobutyric Acid | 4.7 5.2 ]
[*H]GABA 15 I
13 [
GABA transporter Rat cerebral | [PHJ[GABA -94 -7.1 [ ]
cortex (+10 pmol/L
isoguvacine)
(+10 pumol/L baclofen)
Glutamate, AMPA Rat cerebral | [PH]JAMPA -4.6 -8.8 ]
cortex
Glutamate, kainate Rat cerebral | [*H]kainic acid -4.6 -34 [ ]
cortex
Glutamate, NMDA, Rat cerebral | [*PHJMDL 105,519 6 -7 [ ]
Glycine cortex
Glutamate, NMDA, Rat cerebral | [*H]TCP -8 -9 ]
Phencyclidine cortex
Glutamate, Rat cerebral | [*H]L-Glutamic acid 8.4 0.1 ]
Non-selective cortex/Rat whole -11 [ ]
brain -16 [
Histamine Hi, Guinea pig lung [*H]Pyrilamine 5.8 22.1 ]
Peripheral 7 [ ]
12 [
Imidazoline Io, Rat cerebral | [PH]JRX781094 0.4 3.0 [ ]
Central cortex [*H]Idazoxan -10 [
4 |
Insulin Rat liver ['%5I]Insulin (Porcine) 2.3 9.5 I
-8 -
5 I
Potassium Channel Rat whole brain [*H]Glibenclamide 0.0 0.2 ]
[Karp] Syrian  hamster | [*H]Glyburide 6 ]
pancreatic  beta 17 [
cells
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26.2 REABOBEX

x® 26212 ZBEZBR., FSURR—EF—RUAFTUF v RILIZHRTDHLIIYSLED
CNS 7054 M#EEHMME ()

Target Source Radioligand Y%inhibition Study No.
Remimazolam | CNS 7054
10 pmol/L 10 pmol/L
Leukotriene D4 Guinea pig lung [*H]Leukotriene D4 0.0 0.0 [ ]
13 ]
2 I
Muscarinic M2 Human [*H]Scopolamine 0.0 0.9 [ ]
recombinant Methyl Chloride
[FHINMS 23 I
13 [
Muscarinic M3 Human [*H]Scopolamine 7.3 0.3 [ ]
recombinant Methyl Chloride
[*HINMS 24 .
-5 [
Muscarinic, Rat cerebral | [*H]Quinuclidinyl 0.0 0.8 ]
Non-selective cortex Benzilate 6 I
0 I
Norepinephrine Human [*H]Nisoxetine 1.9 0.0 [ ]
Transporter recombinant Hydrochloride
Nicotinic, Rat cerebral | [*H]Nicotine 19.3 34 .
Acetylcholine Central | cortex [*H]Cytisine 9 [ ]
14 I
Nicotinic Human ['*I]a-Bungarotoxin 10 8 I
Acetylcholine a7, recombinant
Bungarotoxin (SH-SYS5Y cells)
Nicotinic neuronal Human [*H]cytisine 6.7 9.1 ]
04p2 recombinant
(SH-SYSY cells)
Opiate, 5 (DOP) Human [*H]DADLE 19.8 -0.1 I
recombinant
Opiate k (OP2, KOP) | Human [*H]U-69593 3 3 I
recombinant
(HEK-293 cells)
Opiate, 1 (MOP) Human [*HIDAMGO -4.5 1.6 [ ]
recombinant
(HEK-293 cells)
Opiate, Non-selective | Rat cerebral | [*H]Naloxone 2.4 4.4 ]
cortex 4 [ ]
Rat whole brain 20 [
Orexin, OXi Human ['*I]orexin-A 14.9 10.0 I
recombinant
(CHO cells)
Orexin, OX> Human ['*T]orexin-A -0.7 -8.2 I
recombinant
(HEK-293 cells)
Platelet Activating Rabbit platelets [*H]PAF 0.0 0.0 [ ]
Factor (PAF) 17 [ ]
20 I
Progesterone Rabbit uterus [*H]Progesterone 0.0 2.4 ]
Calf uterus [’H]R-5020 9 N
10 I
Serotonin 5-HT: Rat striatum [*H]Hydroxytryptamine | 14.5 2.0 ]
Rat cerebral | Creatinine Sulfate
cortex [*H]5-HT 23 .
3 I
Serotonin, 5-HT1a Human [*H]8-OH-DPAT 13.0 -4.5 I
recombinant

(HEK-293 cells)
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26.2 REABOBEX

x® 26212 ZBEZBR., FSURR—EF—RUAFTUF v RILIZHRTDHLIIYSLED
CNS 7054 M#EEHMME ()

Target Source Radioligand Y%inhibition Study No.
Remimazolam | CNS 7054
10 pmol/L 10 pmol/L
Serotonin, 5-HT> Rat whole brain [*H]Ketanserin -7 I
-9 I
Serotonin, 5-HT2a Rat cerebral | [*H]Ketanserin 0.0 0.0 [ ]
cortex Hydrochloride
Human [25T](+)DOI -3.5 -8.2 I
recombinant
(HEK-293 cells)
Serotonin, 5-HT2s Human ['%1](x)DOI -11.9 -11.5 I
recombinant
(CHO cells)
Serotonin, 5-HTzc Human ['%1](x)DOI -1.0 0.4 I
recombinant
(HEK-293 cells)
Serotonin, 5-HT3 Human [*H]BRL 43694 5.2 -1.5 [ ]
recombinant
(CHO cells)
Serotonin, 5-HTsa Human [*H]LSD -7.8 -3.3 I
recombinant
(HEK-293 cells)
Serotonin, 5-HTs Human [*H]LSD -4.5 -14.1 I
recombinant
(CHO cells)
Serotonin, 5-HT7 Human [*H]LSD 2.3 -6.6 I
recombinant
(CHO cells)
Serotonin Transporter | Human [*H]Imipramine 2.8 23 [ ]
recombinant Hydrochloride
['*I]RTI-55 -7 I
| I
Sigma 1 Jurkat cells [*H](+)pentazocine -3.5 1.0 [ ]
(endogenous)
Sigma 2 Jurkat cells [*H]IDTG  (+1 umol/L | -15.2 -11.7 ]
(endogenous) (+) Pentazocine)
Sigma, Non-selective Guinea pig whole | [*'H]DTG 0.6 0.4 ]
brain 4 [ ]
4 | I
Sodium Channel, Site | Rat whole brain [*H]Batrachotoxin A | 0.8 0.0 ]
2 20-alpha-Benzoate
[*H]Batrachotoxin 17 .
7 |
Testosterone Human receptor [*H]Methyltrienolone 0.0 0.5 ]
Rat ventral | [*H]Mibolerone 13 N
prostate 8 [

CHO: Chinese hamster ovary, HEK: human embryonic kidney

n = 2 experiments

2.6.2.3.2

E=/ER

Ao I (555D

SOEUEAT - 4.2.1.2.1

LIV T AOREERE TR T +— NV EWT 57012, 7 v hZBEbESSaRER T
TAERFF 2 RHFEEE & L CRME L 72 (n=10/F), L I~ 74 (0.2, 0.5 T 1 mgkg, SlFk
) RO7aR7+—0 (1, 2 KO 5 mg/kg, SUEFFE) (3R B SEMTERFR 2 8 L
oo VIV T AIX05mgkeg LA E, T RART 4 —/01% 2 mgkg VLB CREIREE & Hoig U CHEZEN

D BTz, RBRR O 24 1 & e

BT DO RETH L IF Y T A (002, 02 KO

2 mg/kg, SUEFRHE) OFEMZ MG L7oisR, BRI SMER 2384 L. 0.2 mg/kg LA
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2.6.2 EHEABROMEX

O R L i L CHEENRD b (=58,
LI~V T AR TaRT 4 — L OEEER O EDs fliL., T 0.68 2.5 mgkg T -
7o (£ 2.6.2-13), SEFEH D EDso fEIE IR —aBfiE (235 TREM L 72 LRR (Z%F7 % EDso %

FHUN 7=,

RSMERNIT B AR T =L XD EHAENSRD b,

LIV Y TAICENT, HEFERIZT e AR 7+ — L ERREOHENGRD HILDH DY,

& 26213 LITYSLRUVTORI+—ILORESHERARVERIERD EDs E. AEL

Treatment EDso value of amnestic | EDsyp value of sedative | Dose ratio
effect (95% confidential | effect (95% confidential
interval) interval)
Remimazolam 0.68 mg/kg (0.53-0.87) 3.9 mg/kg (2.6-5.8) 5.7 times
Propofol 2.5 mg/kg (1.90-3.20) 4.4 mg/kg * 1.8 times

*: 95% confidential interval could not be calculated.

Data from ..
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2.6.2.4 TR
2.6.2.4.1 bR R RICRITTHE

XA R~ DEEIZ ST, T v b &AW Irwin 38BR (2.6.2.4.1.1 TH) W ONZ H[a] } OB 8
Fe GBIl 2 Fhi L2 (2.62.4.1218), 728, HIREENE R OFELREBICR T 5 5
BZOWTIE, 2.6.683 HIZFLHE L7z, £/, AAIOEEM Th 5 EFHFERICTOWTIL, 2.6.2.2.2
HIZFO#H L 7=,

2.6.2.4.1.1 S5 F TORBHERRICRITTEZE (rwin 3KER)
REET I GHREs) . ios&EeT - 42131

7 v FOITE R OAFFRRREBIC AT 5 EH AR T&E 2 Irwin BRAHWT, LI~ Y T 4
DHFRR R T DEA 23 L7 (3% 2.6.2-14), HESD v b+ (n=6/Ff) ITL I~V T A
(10, 20 X T*30 mgkg) ZFFIRNEES: 5 34, BEEVETEIG, BISIEB)E & OSSOSO IE Y
WAL OMERBEROE T & L TR SN D EFERSFEI N, 25 ORERITE NG
L. 85 45 3% £ TITIFIEFICEE LTz, 10 LT 30 mgkg TIPS 45 5% ICRIBAL T 23
P BTz,

2 TOIEROEIT, THRHRRIIHIZE, Frc_X Yy U7 BV REAITTFH NG LOTH
ST, RENDFHETH 2IEFHITHWEFIEH O OREIE & —EH L T, 2 TOREIL T, 7
BISGECMICIHR Liz, TSNS U AT Y RHELE L COBECIEERNEOINITFE D Lz h
ST, BEH 10 KON 20 R ICHSE OB Z R T8 b\ 2 S, [RAIERO BN EBR SRS
ROLNIZZ b, FAITITRL, BBREMFICERT I LD B2 b,
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x® 26.2-14 Irwin HERICEWTEHEIN-1TEIDE LD
Treatment Observation time points
5 min 10 min 20 min 45 min
Vehicle TLA, TTR-5,PA-5 | TLA, 1 TR-3,PA-5 | PA-5 PA-5
Remimazolam DC, | LA, | AL-6, | T TR-3,PA-6, | 1 TR-2, PA-6, V-3 PA-6
10 mg/kg, i.v. ISR, | TR-3, | BT-2, V-3
F-2, C-2,PA-6, |
BT-5, | GS-6,PY-5
$
Remimazolam DC, | LA, | AL-2, T TR-2, PA-5 PA-4,L-3 PA-2, NAD-3
20 mg/kg, i.v. L SR, | TR-2,PA-5, | (5)* 5)* 5)*
| BT-3, | GS-4,L-3
(5)*#
Remimazolam DC, |LA, | AL-6, | AG(T)-2, 1 TR-2, 1 TR-3, PA-6, V-4 PA-6, D-3
30 mg/kg, i.v. | SR,LRR-2, | PA-6
TR-5, | F-4,C-4,
PA-6, | BT-6, |
GS-6, PY-6,L-2 $
Reference DC, | LA A-3, | DC, | LA, A-3, | DC, | LA A-3, | DC, | LA, A-2,
chlorpromazine AL-3, | SR, AL-3, | SR, AL-6, | SR, T-2, | AL-5, | SR,
3 mg/kg, i.v. AC(F)-3, AG(Sp)-3, AC(F)-3, AG(Sp)-3, AC(F)-3, AG(Sp)-3, AC(F)-4, AG(Sp)-3,
L TR-4, |F-4, | L TR-5, |F-4, | | TR-6, | F-5, | L TR-5, |F4, |

PR-3, | CR-3, C-3,
PA-6, | BT-4, PY-3,
L-2,PT-4, | G-4

PR-3, | CR-3,C-3,
PA-6, | BT-3, |
GS-2, PY-3, L-5,
PT-4, | G-3

PR-3, | CR-3, C-3,

PA-6, | BT-3, |
GS-4, PY-2, L-3,
PT-4, | G-4

PR-3, | CR-3,C-3,
PA-6, | BT-4,]
GS-4, PY-3, L-6,
PT-4, 1U-2, | G-4

A: Apathy, AC(F): Abnormal body carriage (flat), AG(Sp): Abnormal gait (spread), AG(T): Abnormal gait (walking on toes),
| AL: decreased alertness, | BT: decreased body tone, C: catalepsy, | CR: Decreased corneal reflex, D: diarrhea, DC:
dispersion in cage, | F: decreased fearfulness, | G: Decreased grooming, | GS: decreased grip strength, L: lacrimation,
7 LA: increased locomotor activity, | LA: decreased locomotor activity, LRR: loss of righting reflex, NAD: no
abnormalities detected, PA: passivity, PY: paralysis, | PR: Decreased pinna reflex, PT: Ptosis, | SR: decreased startle
response, T: Tremor, T TR: increased touch response, | TR: decreased touch response, T U: Increased urination, V:
vocalization. All values represent the number of rats showing the observation at a respective time point where the
observation occurred in >1 rat. n = 6 animals per group unless indicated in parenthesis.

*: Animal 2 died during dosing due to suffocation in the restraint tube.

#: Animal 5 was asleep during observations.

$: At the time of group observation, all rats were sleeping. By the time of the last individual observation, all rats were awake
and mobile.

Data from |
2.6.2.4.1.2 EMHRICE T30 HRARRICEELE-2BKEDETIERVKRE
HHSAT R
nit%ﬁ%.é% B AR . RCEERT  4.2.3.101
FEAmERE) . FealfEaT © 4.2.3.1.5
GEmERE) . FLERT © 4.2.3.1.6
(ZEB&ERE) . FHERT : 4.2.3.2.1
(FHmE R . FCalfERT © 4.2.3.2.2
(ZEB&EEE) . FLHET : 42323
GHmE R, . FLlERT © 4.2.3.2.4
GFEAmERE) . FeERT © 4.2.3.2.5
(ZB&RE) . FCHET : 42326
(FHmE R . Gl © 4.2.3.2.7
(ZBERY), FLHET : 42328




2.6.2 FEFABOMEX
LITYSLRY)EEE

HRXAFRE R~ DRI DN T, BRI R ORAE B G EBERER (EE R B L O 270 liR) o
WEEIZOWT, TRRoHEBICE L THIHMEEZIT> 72,

a) AR R ISR O T S 5 RIS BT 2 2 IR0 &1L
b) HFARAHRE RN FE DO TAE X 2 BT B U 72 WO HRRAR R SR~ DS (RS2
c) HAR AR R C D s ER AR AR Y 7 R

LV b, MR BORRENE, KOV UL, BRI IERZICEX 58 (VY FX
IXHHEER) IS OWTTHEAMICIHME L7z, D OFRHMERE R 2% 2.6.2-15 1277,

FERBR O FFHIAE R 2D, PARINZ LB 0 B O PR R INEIEH 23 i R &
L CHER SN, mABETOREMBEGZIZBWTH BfER Y Ny RMERIEERD bz ho 7z,
DX U7 B RIERTH LN TV DIRMSCEE O X 5 2 G EERIL, 138 A EORBRIC
BWTRD LN T-, F7o. IKEMERER (2.6.6831H) ([ZBWT, XY U7 B E L REHA
DOIFBEH & LT B AT D IEMMTESEMKATE DR BT,
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2.6.2 EHEHABROMEX

*x 262-15 HHHRICE TP RHRRICEEL2H5KEOTLR WHREMRABATR
Species Doses (mg/kg) Method of Related changes to the expected clinical signs Unrelated changes | Pathological changes in Study No.
administration to the expected central nervous system
clinical signs
Acute toxicity studies
Mouse 40, 50, 65, 100, 125 single bolus i.v. | subdued behavior, piloerection, abnormal breathing, | None observed Not done [
administration abnormal gait, prostration and lip licking
Monkey 6, 18, 60, 150 6 h i.v. infusion ataxic gait, incomplete eyelid opening, eyelid Vomiting was Not done [
closure, decrease in spontaneous activity, sedation, observed in
somnolence, coma, sitting position, and lateral 1 animal in each of
position. There were more pronounced in the higher | the 6, 60, and
dose groups. Clinical signs associated with the 150 mg/kg groups
desired effects were maintained after cessation of during the dosing
dosing in higher doses. No rebound effects were or on Day 1 after
observed such as hyperactivity or agitation. dosing.
Monkey 30, 60, 120 24 h i.v. infusion ataxic gait, a decrease in spontaneous activity, None observed None observed [

somnolence, sitting position, eyelid closure,

sedation, lateral position and coma
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2.6.2 EHEHABROMEX

* 26.2-15 FUHHRICE T 5P BAERICEEL-2H5KE

ZEROREBMABAR (E)

Species Doses (mg/kg) Method of Related changes to the expected clinical signs Unrelated changes Pathological changes in Study No.

administration to the expected central nervous system
clinical signs

Repeated-dose toxicity studies

Rat 15,30, 50 bolus i.v. | death, prostration, lip licking, abnormal gait, sporadic finding of | None observed I
administration subdued behavior, abnormal breathing, hunched agitation
7 days posture, eyelid closure and dilated pupils

Rat 10, 20, 30 bolus i.v. | prostration, abnormal gait, subdued behavior and None observed None observed [
administration abnormal breathing
28 days

Monkey 20 bolus i.v. | sedation, recumbency, incoordination, unsteady None observed Not done [ ]
administration 14 | gait, tremors and hunched posture
days

Monkey 6.75,9.0, 11.25,22.5 9h iv. infusion, | eyelid closure, decreased spontaneous activity, sporadic findings of | None observed [
14 days sedation, somnolence, ataxic gait, sitting and/or vomiting

lateral position

Monkey 12, 30, 60 12h iv. infusion, | ataxic gait, decreased spontaneous activity, None observed None observed [

28 days imcomplete eyelid opening, sedation, sitting
position, somnolence, and coma
Monkey 12.5,25, 50 2.08 h i.v. infusion, | eyelid closure and muscle relaxation None observed None observed [ ]

1/week, 5 times
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2.6.2 EHEHABROMEX

* 26.2-15 FUHHRICE T 5P BAERICEEL-2H5KE

ZEROREBMABAR (E)

Species Doses (mg/kg) Method of Related changes to the expected clinical signs Unrelated changes Pathological changes in Study No.

administration to the expected central nervous system
clinical signs

Repeated-dose toxicity studies (cont.)

Monkey 5,10, 20 bolus i.v. | Recumbency, unresponsiveness, drowsiness and None observed None observed [ ]
administration abnormal gait
28 days

Monkey 1.6,3.2,64 4h iv. infusion, | eyelid closure, sedation, somnolence and ataxic None observed Not done [ ]
5 days gait

1.v.: intravenous
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2.6.2.4.2 DOERRUVUFRRICRIETTEE
2.6.2.4.2.1 hERG F v 1 JLFIT HEK293 #ifzIZxtd S4EM (in vitro FX5&)
ABRES Il (Z 58k . RosdET 0 4.2.13.2
ABRES I (Z5 SR . RoHEAT 42133
ABRED I (Z5 SR . FoEEAT 42134
RRES I GHRERD . FaERT - 42135

IEAFFHEME QT MIFRIER 1T LB AT OVEIRE A b 7= D AlREME & 5, HUR 7 QT MR
SER L, oM oA B & Z B GIE D U 7 MBI e M@ 5 hERG IV U 7 AF v
FVORMBEN 72 LEICERNT 5, L~ T AL CNS 7054 D hERG Eiitixd 5 EAIZ. hERG
EEEMICRBL S MERE M 293 (HEK293) (n=3~4/J2%) ZHW\-A—Ltry
FrZo7ECEIVAEL: G I s O -

LIV ILh ZOERFMTHD CNST7054, IF Y TLRPKF¥Yy N7y I—Thb
E-4031 GUBEEEARAFMED T T % RAVPLER]) 12OV T hERG B ST HEH 23t L. LR D
FERES-, LI~ 7 A1 3 umol/L & T hERG EIRIZAT 2L EMEH 2R &9, CNS 7054 1%
0.3 umol/L % T 50%% B 2 D MEEA 2 /R Sy o 728, 2 2 T LK E-4031 132 R AFMEIC
PREMEA Z 27 L. ICso X2 41241 7.6 pmol/L & Y 16 nmol/L TH - 7= (il -

CNS 7054 I3 3 pmol/L % T hERG I 2 PLEEH 2 7R S 722703 o 7o (B FREEIZ i3 2 %
D) + FERERR 21T 0.03, 0.3 L TN 3 umol/L TEALZE 4 87.7 £ 5.4%, 87.5 +5.1% % " 83.4 + 5.3%)

(o -

3 pmol/L DL T E-4031 K ONHAL & EEIERE L EIE TH 5 > 7' U RILhERG &EitlZkt LTI
IE 100%DBLEER (21 99.7 £02%M (X988 +0.8%) Z /R L7=DIZKL, LI~V T ALK
Y CNS 7054 [ZZ 1240 24.3 £4.9% &% N 18.8 £ 10.4%DFLFEEMAZ 2~ L7 (il -

CNS 7054 1% 100 pmol/L &% T hERG EiitlZxt 4 2 EFFEHA Zn s> 7 (R -
~ T DIPREMRATYEIC hERG BHICxT 2BAFEER 2R L, 25%BERE (ICs) KO ICs ﬁ
FENZN 62 X207 pmol/L TH -7 (IR - 1 5 PIREX invitro TO GABAA X
RIEMACIC LB EE (2.6.2.2.1.1 TH) ZIXDNMTBATZIRETH 0 | FEREHR R K OB
SO ERARFRER CRIEE U 7o i il R SRS L0 072 0 miRETH 5,

2.6.2.4.2.2 EILEY MEHFLEFHOFHELISHT SR (in vitro FER)
RpES I GHEERD . RS - 4.2.1.3.6
ARSI GHHEE) . SeRERT - 4.2.1.37

Li=YZ72 (IR OFEREmTHS CNS 7054 (D 0 TEEEAL IS
LIEMzZ /LTy MBI TG L. (n=5/Hf),

LI~ T A3 10 O30 umol/L TH/3T A — & Tkt U TR FREE & bhils U CHE 2 i
RO BN -T2 (F 2.6.2-16), 100 LT 300 pmol/L TlE, By 7 AF ¥ 3O E R
% 30% K% O 50% o0 iR O 1E B BN Ffe RF#] (APD3o & OY APDso) D FLHE 358 8D B A7z,

51T, FERE D 300 pmol/L TiXFF ILEEN. (RMP) O L& KON 90% 547 i Ff D 15 B BB FF
R (APDgg) DIER 38O LA, fEIFREMN TH 72 (LI~ T A AAPDg = 5.4 ms,
KIHREE © AAPDoo=-1.8 ms), ZAuZxi L. BEXBEECH S Y ¥ v — b (30 umol/L) TIE 37 ms
FCHENRO LN, ULEDOERNL, LI~ T A3 100 pmol/L LA EORETHIL Y 7 AT
¥ RV EE L, & 512 300 pmol/L TN & Byt i ONBIEREE i U o A F ¥ XV EHET 5
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2.6.2 EHEABROMEX

EEZBND,
CNS 7054 % 10, 30 & T 100 pmol/L T-LHTEENEEALIZ/EN L7272> > 72, 300 pmol/L T APD3 K&
N APDso DFHESFRD BT, APD3g (96.2%) (356 HREE & Heils L CABERAETII RN~ T2,

& 26.2-16 EILEY FELEFOOHEHEMICHTHLIIY T AL, CNS7054 RV

vAaO—)LOER

Test article Dose RMP APA Vmax APDs3g APDs APDyq

(umol/L) (%) (%) (%) (%) (%) (%)
Vehicle control | - 100.7£0.3 100.5+0.2 102.2+1.3 99.0+1.4 98.9+0.9 99.0+£0.7
0.1% DMSO
Remimazolam 10 n.s. n.s. n.s. n.s. n.s. n.s.

30 n.s. n.s. n.s. n.s. n.s. n.s.

100 n.s. n.s. n.s. '88.2+1.3 ""90.9£0.9 n.s.

300 "94.9+ 1.8 n.s. n.s. "81.1+2.8 881+ 1.5 "103.5+22
Sotalol 30 #99.6 £ 0.2 n.s. n.s. ##111.3 £2.0 ##119.2£2.3 ##121.9+£2.5
Vehicle control | - 100.6 £0.3 100.0 0.2 102.4+0.8 100.0 1.4 99.9+£0.9 99.6 £0.5
CNS 7054 10 n.s. n.s. n.s. n.s. n.s. n.s.

30 "99.6 £ 0.2 n.s. n.s. n.s. n.s. n.s.

100 n.s. n.s. n.s. n.s. n.s. n.s.

300 "99.2+0.4 n.s. n.s. n.s. "96.1£0.5 n.s.
Sotalol 30 799.8+£0.2 n.s. n.s. #111.2+1.9 118.9+£2.2 | #121.0+£24

RMP: resting membrane potential, APA: action potential amplitude, Vmax : maximal upstroke velocity, APD3o, APDso and
APDyo : action potential duration at 30%, 50% and 90% repolarization, respectively.

Each value represents percentage change of post value (post value/pre value x 100); the mean = standard error (S.E.) of
5 preparations.

n.s.: not significantly different from the vehicle control values, numerical values are not mentioned in this case

*: p<0.05, **: p<0.01, ***: p<0.001; significantly different from the vehicle control values (one-way ANOVA / Dunnett’s
test).

#: p<0.05, ##: p<0.01, ###: p<0.001; significantly different from the vehicle control values (F-test / Student t-test or Welch
test).

Data from IS and I

PLEZ D )& Bt R OBIEEE e U 0 AT v XV EIC R T 2 #2285 (NOEL) 14,
LX< 7 A1E 100 pmol/L, CNS 7054 {3300 umol/L T&h > 7=, 1)V 7 5F ¥ R /VIZ%$ % NOEL
X, ZEREH 30 KON 100 pmol/L Tdh -7z,

MRZHIMEEECRITTELE (in vitro 35R)
REES R (558, SREDT 42138
RES I GHERD . RS - 4.2.1.3.9
REES R GHERD . SERERT - 4.2.1.3.10

S MISEERWEREBR T, LI~V T AOM/IMURE (HEMCTOBEFZRIEHR. 75 /v
5-Z U S U UL [ADP] RONa T —F UEREEICHT HEH) KOMREE R (7=
ha v B R R ORI Sr b u AR T T AT D) IS A ERIL. ERER, RAEIRE
333 ug/mL & T 1000 pg/mL £ THRO L2027 (R -

B hE (=515 AT, L i~Y72 (IR <0 cNs 7054 () (@
FThb 3, 10, 30, 100 K TR 300 pmol/L) O ML/ IMEREE . EEE R M OARIC RIET B4 | A
SRR N RBROBMERTRIECH L7 L7 1 2% 2L (500 nmol/L) . ~3U > (0.3, 5 X%
7U/mL) KOH~FH— K (100 pmol/L) & bb#R U TRl L7z, 7ods, Mi/MREREIZ KT 2 2
AL A EIR CORER N ADP Xt = 7 — 7 Uih R E BEE R ISR T2 BII 7 n b
VIRFRE R NSy h e AR T T AT U, BUERICKTT BT T A I IR A RS
fREt L7z,

2.6.2.4.2.3
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KRR COGIEX BERDOIER TR I N=2, LI~ T LT CNS 7054 (3REt L7z e
& 300 umol/L & T/ MIEEEE , HEE R K OBARICHEE L 2o 7,

2.6.2.4.2.4 59 hTODMERICRIFTEHE
RS i (Z5EED . SRR - 4.2.13.11
LI~V T LDMATFHIER O AREMEIC ST, BREEFOT L A MY —4E5ME SD 5 v b
(n=5/H%F) %M\ CHEZEEECHM L7 ). 7 = A4 —EE AW TS En 7
> M2 0, 20 N30 mgkg 25 Uiz, EROT v =27 v MBI 48 BFRILLEE L=, 1
VCIE A 7 — 7 VEERE DO RIBUZ X0 BRdh Lo, $5-R11 2 eI DL R O 5:-4% 4 IRefE) 5 CHkfseANIZIX
MaHA, PESRH R OCEH O@AREE N DA E T =2 — L, T—Z ZWE LTz, SEEIRREIRIE

MFRO B D E THEGIICEIZE LT,

LIwY T AEHERNLETOEBY CIREMER P35O b, SE8ITEL%K 5~10 5[H
PHERIRIESRGE LTz, LI~ T A GHETIE, AR OEBO FRE &t U CRpe L7 it k-
FANRB B, FEIBIRTE O REENTE 58 15 0% IR Hiviz, 20 &0 30 mg/kg TOF-HH)
IRIEZEAUIZZ I TR 15% M O 22% T db o 7o, MR 5-1% 1.25 K] DL A5 I A D s ek FRAE
LRRREE E CTREIE L7z, MK OB GRIEOFE T, BIR G2 502 CREER) G E
R RO BN BT,

LI~V T AFEERECIE, SRS OB IREE & TR L2 D in 2 7R Lz, 20 K OY
30 mg/kg Tid, BEHHR 15 0 TRARZEDBD B, TIENK 18% K% TN 34%HENN L 7=, O
BB G54 1.25 RER LANIC & B s O VA BERHHRRE & [ & ClE Lz, LI~ T ADOFRIRNE
Lo #EEME (NOAEL) 1% 30 mgkg LA ETH D Z LRS-,

2.6.2.4.25 DY X TOLOERICRITTHE
RpES R (58, THERT 421312

FOVAFF T AR — CTIREANHE LB EFE (SO 1T 2L I~ T ADEM
Aoy ciMiL: (. £7-. OfEE sk L, SEERREBICRICEE L Tk
WRBEZBIE LT, 70 AA—"—lET4 RO THFIZ0, 2.5, 5 KN 7.5 mgkg & 2 30T Ta
WERE LI G MO T+ a7 v MR 2 BREILLE L Lz ftho 4 IED w4 K121 7.5 mg/kg
% 4 Sy TRIIRNERse i 5- L 72,

LIy T A, R OB OF B R 2 RS e ol LI~ T A 7.5 mgkg
IEFERED SO 1T G-AIE & it U TG 1 0% T 18% L T, %53 012 T20%E T F L7
N, FEFICAEBE TR o72 (K 2.6.2-3), 7.5 mg/kg FFIRINFRGER 5T, MaHF#aE 2%
WERO BTG 3 5tk (BRGRIE L L L T 4%IKT) 2. SO, DA ERLEEITRD bR
Mol

LI =Y A 2.5~7.5mgkg D 2 5y AEEHTER N 7.5 mgkg D 4 5y FIHIRNFE# 5 C, # 5
30 S RICHE L OMEEML & L THERR S N D BT RSB0 b, 70, 5 KT 7.5 mgkg
BRI EREE O T 3ERR S iv7c, R TO—MIERITES & b5 4 K% £ ClcEE L,
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2.6.2-3 BEREPAMEICHTSHLITVILDOER

5 Group 1: Control (2-min bolus injection)
T Group 1 - Dose 1: 2.5 mg CNS 7056/kg b.w. (2-min bolus injection)
@ Group 1 - Dose 2: 5.0 mg CNS 7056/kg b.w. (2-min bolus injeetion)
Bl Group 1 - Dose 3: 7.5 mg CNS 7056/kg b.w. (2-min bolus injection)
51 Group 2: 7.5 mg CNS 7056/kg b.w. (4-min infusion)

~ 100+

o~ -

e 90

s 80

— 4

o 70—

= i

‘gf 60-_

c 50

& 40

Ly ]

X 30

-g 20—_

° 10

o 0

Predose 1 min p. a. 3minp.a. 10 minp. a.

Time-point of measurement

CNS 7056: Remimazolam. Results are expressed as mean+standard deviation.

Data from |l

]

2.6.2.4.2.6 SZJRTOLMERRUFRRICRIITEE
RERE S I (Z54F) . iRRERT 421313

LI~V 7 ADLMERKOMR R KIETHELFTMT 572D, HEI=7% (=3/%)
IZL I~V T A&k S L CilE, Diag, LER (ECG) /X7 A—% (PR, QRS. QT &
O QTe k) M OEIRMGE A A (pH, pOs. pCO2 KTNSOy ZMIELZ, LI~V T ADOERIZX
SHMWHBEECH LT nE 7+ —N, IXVTAROTF 7 AAT IV ki L (D -

KEARICBWNT, 7R 73—/ (0.2 mgkg/min) 135K bIEWVEBERZ7R L, DIKBRHEE 1L
NIV IV T L (50 pgkg/min) . T 7 AAT B IV (0.2 pgkg/min) DIETH o7z, I X
VT AOSEFER TR G & (50 pgkg/min) DL I~ T LD ABRETH- T, LI~V T
DI LT SR A O W Ol bl < BEEHER 2 5B L 7=,

LI <Y 7 A% 50 pg/kg/min OG- W I SEE ML O (10%~12%) &=L, 12.5~
50 pg/kg/min OG- HAR o K O 544 (2D B8N (20%~51%) K OY PR REIRE O 5EHEI R %2 7~ L
ko:h%@%kﬁ%ﬁ%ﬂﬁ&@@@ﬁ_mb%hto

LI~V 7 A (12.5~100 pg/kg/min, 53 OFNRNFHE G-I o &k O 542 75 3
ECG /3T A — X O BLH I I3 52 éh&motoit LI~ T AEGICRKT 2 BRI
T ADEAC R ORI 5T 2 A EEA RO DN o7, BREIECOERFMEZEMNE L
E R (100 pg/kg/min) Tk, LI~ T AR H A DOEENIFHE Lo 7208, BREEE A RS
I (10%~14%) KOVLEEL (22%~27%) &K T €7,

TaRT F—v, IEVTARONT I ARAT bV ATEIRMGE S AR L e o3,
BRI K O) 7 ST RRERE D> & ORI O BB 1T - T, MUE, DB N ECG /3T A — & %8 H)
SHT, TR T — 5O EFHEH 2R 0.05 mg/kg/min Tl ER TEHRZ R L2
CITEERMATH D, £, T AAT B I V0T 0.2 pg/kg/min THEG-HIM & O 545 o Ifi.
JER OVOMAE A BN S8, 5% 0 QT K1 QTe MR 4 £ ICERE S v 7=,

UEXD, I=7ZI2BWT L I~v YT LIRERR T OME RICEERIERZ KT Z &7
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<L MLOOFRFEEE 3 7 & bz U C & 0 028 E B B2 /R 97 2 L S HERR S Tz,

2.6.2.4.2.7 EVCTOLDOERRUERRICRIZTHZE
RS Il (Z 5 Ak . RoHERT 42232

e VP 3PRIC LI~V T A (EAE 12mgkg, 2 0M) 220HET D L. HAEEEFENZ
—IEPEDOEEERIE O FTARD b GRKIET 12%), @F5&THLEIREMET (K
KT 34%) LizZ Enn, BRI RE SN, £, DHENE(LT S 2 el RIEE
WD AER N U7 (B RN 25%) , e > Y 6 LIz I~ T A (0.5, 1 X2 mgkg) %2
WEET 2 &, SRR A L CHEERFR 200 R OBMEER SRS 57 (S
-

e > 3PCIZ L I~=Y T A (0.05~12 mgkg) ZREFET DL, MREORD (kKD
33%) & pCO, D L5 (K E5-12%) Z1F 5 H &K 2R HEHER RS iz, £/,
—IEPETEN AE THEIEFNZ pO, DIRT (RKIET 34%) KU SO, DIET (HRAIET 4%)

DR HALe (SAIVS 07-002)

Y PEHWREER VT, LIV TLADEMEIFY TLAROT R T +— L OIER &L
L7, 3 DOFEANINT IS HEEARMERIEERZ R L, BRE (R4Y 75K R
KT+ =) IPHRE (LI~ T 4) OBEFHERNTE O b5 G & TRERINH 23580 b v,

2.6.2.4.2.8 HIILTODMER, FRRARV—RERKICRITTEZE
AR TSR . RCEERT - 4.2.1.3.14
RERES i GHnE e . FURERT - 42324
ARRES (2556, ioRERT 42326
AEE S I GHEEe) . SERERT - 42327
REES il GHmE e . s - 4.2.1.3.15

TRMIIRARIZIBNWT, VIV FLAZRETIOT LA M) —2EFHEN =2 4PV (n=5)
WZAGEEE (0.5, 1, 2 XY Smgkg) ITERIRNEHEE G (6. 18, 30 XU 60 mg/kg, 6 FEfH)
27 AR CEH S HT->7Z il - 7 A N v AT AEHWTECG N T A—F (T
T HEfEE=4—L7T,

SIEFHETIX, 2 XY Smgkg Ttk OBE R MEDOIK F ARG ERZICBE SN, &5 1 H#
MZIZZ N IR 0.58°C LN 1.28°C DIFIENMFRIR O T3 R S vz, Mt Lo G&IC
W, DA%, QT X UWHIE QT (QTe) kA% i ECG /37 A — & M QNI M LIC iﬁ“é%ﬁﬁ“
ROLNR oo, FMEETHLIE ZAFZ I AT AT IV —/L (10 mgkg, HAESE) 1200
BB L eho72h, QT LU QTe BIROIEE N FED Hiv, #5 2 FEEZICHRKDIER 2R L
7o (BHETE g LT 122%),

6 FEOFARNER R G CTlx, M LR G ETIE, DA ORI 8 % FAF S 722
77, 18 mg/kg LA b THERENAIEOIL T (18,30 & 60 mgkg TFHNEH 1.76,2.02 K TN 2.50°C)
DEEE ST, 18 mg/kg UL TR v/ QTe MR LT N RIER (8%~10%) 1&, KIRIK T D
ERThHEZEZDLND (2669 H),

S RGEF S O —ER TG L= 285 TRl B, 0.5 mg/kg TEENL, ENTIREE, HIEE
BB ORI T, 2 XY Smgkg THO T £V, BEEML, MEEML, BRI K2 RS
KL OPARPBIEE S, HBEEIEF LTIER ORI b,
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2 MO RAEESFHEAR ) <. =7 A Yric 1 B 1R 9 R 6.75.9.0,11.25,
F N 225mgkg DL~V T AEFIRNERGE G U (2 (K B CIIAREERE 3 VS, xFRREE &
O 2 B ERECITARAMERE 5 VD), fJE, ECG /37 A —# K OMKIRZ 85 12 H B X OEIEH 12
AEICHIEL, WTINORICH BEITERO bRnoTz,

4 W [H D AR e G- R <_) TiX, VIv YT L% 125, 25 KU50 mgkg OFG-
BTH=7 A4 YL (FKBElERE4 VD) (S 1B, 4 B (BFF 5 0D BARNES Lz, SRANTHR
5.3 48 mL/kg/h T 5 [ 5%, 8 mL/kg/h T 2 REEFfHR 5 L=,

Day 1 (%)JIE&“%LEI) 15 J2 OF 29 (ZARIR K OV DR R NS QT RO IER: 3% 5-BA14 1
RFfE 21258 iz, Day 1 L TN 29 Tl QTe IR DIER 234 B Ay, FatExt M & bz U CRtEH T
HAEZENPRD BN [Dayl: &L I~V T AEGHCHEEZROTN, AEKTFEIT D5
7. Day 29 EHED L I~V T LAFEGHTHEEZLZRD HEKFMETERO 2 o72], Lol
Day 15 CTIXABERIERITRO b/ oTz, FHEGHET 2~4 Befilth Tld, AERER LR
Sivienoio, WG BIZEMERBEE OB BRI b v o do, BIEICEET 2 5EM7R
HIRLT 2.6.6.3.6 THIZFRE#H L 7=,

sloEiGEERR (D <% VX~ 72% 5, 10 K20 mgkg/day T1 H 1A
28 A A =27 A /v CRHRRE K OV F & CIX A TEMERE 5 DT K& OV A &0 C U & e 3 pC)

(R ERE U7, YR IE (25.86% wiv B-v 7 17 A kU &4 25 mmol/L 7 > FEkE ik . pH 3.8)
&5%3%7&[; PEXHIRRE & L7z, ECG IE 1T B 5-BRAGHT K O 4 1 B OB #& 4% 511 H OF% 571 & O 5-

5 3R 3N LT,

&ﬁﬁﬂ%#ﬁmﬁktﬁ& LT, 4 HEOEGHI KO G%OIEMMIE QT MiEIXHEM 5. 10 KO
20 mg/kg/day #E TIHERDNFRD LAV, DHEAHIE QT (QTeB) W5 & [AIHIH CTxIf#ET
HRIFREOZELRFEO b D T &b, FHBRMAETMED G O 4 8 B #5850l D2 kI B3 o BEE
PEIZZRNE B 2 Hivlz, Lo T, 4 HEKGRTO QTeB fEIX, 4 B & 5% OED D79
DR—RAF7 AL LTy THL LW L7z, ZOIZEWNT, 5 LT 10 mg/kg/day #f T
HEWZ R 5% QTeB EDMER (F+10ms LA F) X, EEAZLTIERVWEZ I LN,
20 mg/kg/day HETONH) QTeB HDIER T HETOATAE (F9+25ms) Th-o7=25, ikl 5 .
B 1 JEC QTeB A 90 ms JERK L7 Z E MM EITHE L Tz, ZOANEZFRLS & EHEIT
FIH10 ms R OWMTH o7z, —EH L7 HEMBEMEREO b2 &b, Ziub OZE kT
L OMEIROZEIZ L2 R b D LB Z LD,

R R D Z et L2 ) <. ST =2 AL (n=38)
IV =Y T A& BEROEFE A TFIRN R4 G- U 7o, IR A2 42 AV CERIL O pH., pOs,
pCO2 KT SO, #E LTz, b I~ T LADOHEIGEHFHER O 5-51E 0.5, 1, 2 X5 mg/kg T,
6 REH O B E RN ERE 513 6, 18, 30 X TN 60 mg/kg (1, 3. 5 XU 10 mg/kgh) Tho7o,

HREZUEFEICB W T, LI~ 7 AXRET L7285 & CEIRIM pH, pO, X% SO, (Zxt L T
L7 o723, 5 mghkg TS 20 512 pCO2 23K 5 mmHg #0 L 7=, B1EE (il
WZBWT, AHEDO VI~ YT NIMEREBICEE L 2o T,

FRIRINFRE B 51238V T 3 mg/kgh BLE TR G54 | R0 D pCO MBI L, #5.% 6 IF
LA pCOLITIED L~V E CHIE LTz, FeRZE IT# G55hs 1~3 REfZICBlZE Sh, ~—2X
FTAUEORNE 3 X5 mg/kg/h TH 6 mmHg, 10 mg/kg/h THJ 10 mmHg Th -7z,
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2.6.2.5 ENEHNEYMREER
2.6.25.1 $EEHMER

REES i (58 . &R 42141
REES I (556, L& 42142
REES I (556, iR 42143
REES I (556, RRdEnT 42144
REES I (558, iR 42145
REES I (556, RRdEnT 42146
REES I (558 . &R 42147
REES I (2550 . FOlERT - 42148
REES I (2556 . FCRERT 42149

ApES T (G358 . FesET : 4.2.1.4.10
ApES R (G356 . fClET 42,1411
HpES T (356D . FiRET - 4.2.1.4.12
KpES R (38R . FUEERT - 4.2.1.4.20
HpES R GHnEeD . o - 42.1.4.21

HE SD X Wistar 7 > FZHWT, HIALEE, fial VI, 41 NRERIE, OO
FEE R ORISR & L X~ T A & O3 T) PR EAE R 25540 L 7o, WMARRISED R 7 L F
YEOE Ruxovy (RTRE) #BRE, EAIZRFHIRE D FIRNE S Lo, FHlR 02240k
R T D720, LI~V T LHAL xtYEEY K O 59 2 SEHI A C o SaF-F H 4 3
L7z, $EFFEMIT LRR 2R L72BMEUC K VMBI L2, 12 & A EORERTIE 50%DEMW)IC
ERBT 5858 [EDs arp] Z2HH LTl L7z, REHBRIZE VT, FEA OO HRERO -
W, Fa 2R RS L 0T 2 —2 2 E L (R -

ETORBRIZB T, W5 CTLRR (ZRFL L o7203, LI~y T NIRRT EE
ERZR LT, BARRGOBAIE, 2~30mgkg DL I~V T L%52%5 L-, PFHKRSICIE
DIKHBE TR EZRE 20 0.1~2 mgkg & EICHWZ, FFICE & LARWEAT, OHHT 2 3501T
IR RS R (BRKEEHE IR NI EOYSE) 2 RERBROFHIHE S LT
i NAY (2‘% 2.6.2-17),

NIBS %X =7 Z 2\ TA A1 FREFEE oMAEMziH Lz (D 5. AR
BRCHL I~ T LBANC X DHEEEMAIL 262223 THIZEH LZ, 7= Z=A1XFLI7=x
VB =V DO RBE GRS, FRERARITEN B ST, BREEE L NE W ETEIOHM
R EOBBMIERIT. B, LI~ Y T A, TuRT 3= A NI F VT A EONRICERARL
WA EA A RREFRIEBEGRZRICRO LN LD, R =7 X2 AWM RIIA EA A FREH
IR & OPFRER 2R 23Ry Th b B Z b,

Tz BNV R NV T 2 X = VOERIEAICHT D LI~ T AORBT, BARLEE LG
et L2747 ) » 7 3RABRICE VAL (- - ) -

N

W
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26.2 REABOBEX

& 2.6.2-17 ENFHEYHEEER ERERRVERER)
Co-administration | Effects on Species Method | Doses Gender Noteworthy Findings Study No.
with of Test Article and No.
admin. per Group
Fentanyl Sedation [(loss Rat intrave | 0,2, 5,10, 20, male (M) Remimazolam (=20 mg) alone dose-dependently [ ]
(7, 10 pg/kg, i.v.) of lighting reflex nous 30 mg/kg n=3§ induced LRR. Fentanyl significantly enhanced this
(LRR)] @i.v.) (depending on effect. A similar enhancing effect was observed with
experiment) midazolam (10, 30 mg/kg) and co-administered
fentanyl.

Fentanyl Sedation (LRR) | Rat iv. 0,2,5, 10 mg/kg M The sedative effect of remimazolam was synergistically | |
(5 pg/kg, i.v.) (single); n=10 enhanced by co-administration of fentanyl, the 50%

0,0.1,0.2,0.5, effective dose (EDso) was reduced by 91%.

1 mg/kg The EDso of midazolam and propofol dropped by 95

(co-administration) and 60%, respectively.
Remifentanil Sedation (LRR) | Rat iv. 0,2,5, 10 mg/kg M The sedative effect of remimazolam was synergistically | | N
(5 ng/kg, i.v.) (single); n=10 enhanced by co-administration of remifentanil, the

0,0.2,05,1, EDs value was reduced by 89%.

2 mg/kg The EDsy of midazolam and propofol dropped by 93

(co-administration) and 58%, respectively.
Propofol Sedation (LRR) | Rat iv. 0,2,5, 10 mg/kg M The sedative effect of remimazolam was synergistically | | N
(2 mg/kg, i.v.) (single); n=10 enhanced by co-administration of propofol,
Dexmedetomidine 0,0.1,0.2,0.5, 1, dexmedetomidine and thiamylal, the EDso values
(5 pg/kg, i.v.) 2 mg/kg decreased by 86%, 95%, and 86%, respectively.
Thiamylal (co-administration) No synergistic potentiation of the sedative effect was
(5 mg/kg, i.v.) observed with midazolam, presumably due to the same
Midazolam mechanism of action.
(10 mg/kg, i.v.)
Hydroxyzine Sedation (LRR) | Rat iv. 0,2,5, 10 mg/kg M The sedative effect of remimazolam was synergistically | | N
[70 mg/kg, (single); n=10 enhanced by co-administration of hydroxyzine, the
subcutaneous 0,0.2,0.5,1, EDs value decreased by 77%.
(s.c)] 2 mg/kg

(co-administration)
Atropine Sedation (LRR) | Rat iv. 0,2,5, 10 mg/kg M Co-administration of atropine did not alter the sedative | |
(1 mg/kg, i.v.) (single); n=10 dose of remimazolam indicating lacking interaction.

0,1,2,5, 10 mg/kg

(co-administration)
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26.2 REABOBEX

& 26.2-17 ENZFHEVHEER EHERARVERER (&)
Co-administration | Effects on Species Method | Doses Gender Noteworthy Findings Study No.
with of Test Article and No.
admin. per Group

Ketamine Sedation (LRR) | Rat iv. 0,2,5,10 mg/kg M The sedative effect of remimazolam was synergistically | |
(2 mg/kg, i.v.) (single); n=10 enhanced by co-administration of ketamine, the EDs

0,0.1,0.2,0.5, value decreased by 93%.

1 mg/kg

(co-administration)
Sevoflurane Anesthesia Rat iv. 0, 10, 20 mg/kg M Preliminary study to optimize conditions and [ ]
[0.4% (MAC); (MAC); (single); n=>5-6 parameters for anesthetic and sedative effects of
0.4% (LRR) via Sedation (LRR) 0, 1,2, 5 mgkg remimazolam in combination with sevoflurane using
inhalation] (MAC) minimum alveolar concentration (MAC) and LRR

(co-administration) evaluation.

0,2,5, 10 mg/kg

(single);

0,0.1,0.2,

0.5 mg/kg (LRR)

(co-administration)
Sevoflurane Sedation (LRR) | Rat iv. 0,2,5, 10 mg/kg M The sedative effect of remimazolam was synergistically | | N
(0.4% via (single); n=10 enhanced by co-administration of sevoflurane. The
inhalation) 0,0.1,0.2, EDso of remimazolam decreased by 94% from 3.1

0.5 mg/kg (alone) to 0.19 mg/kg upon sevoflurane

(co-administration) co-administration.
Fentanyl Analgesia Rat iv. 0, 5 mg/kg M Remimazolam did not influence the analgesic effect of | | N
(1,2, 5 pg/kg, i.v.) | (heat avoidance n=_8 fentanyl.

latency)
Remifentanil Analgesia Rat L. 0, 5 mg/kg M Remimazolam did not influence the analgesic effect of | | N
(1,2, 5 ng/kg, i.v.) | (heat avoidance n=_8 remifentanil
latency)

Remifentanil Analgesia Rat L. 0, 5 mg/kg M Remimazolam did not influence the analgesic effect of | | N
(1,2,5,10 pg/kg, | (heat avoidance n=_8 remifentanil.
i.v.) latency)
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26.2 REABOBEX

& 26.2-17 ENZFHEVHEER EHERARVERER (&)
Co-administration | Effects on Species Method | Doses Gender Noteworthy Findings Study No.
with of Test Article and No.
admin. per Group
Fentanyl Sedation Micropig iv. 0,04,08,1.6,32, | M Administration of fentanyl or remifentanil led to ]
(7.5, 12, (general 6.4 mg/kg/h dose n=2-3 changes in excitation-like symptoms (increased motor
25 pg/kg/h, i.v.) sedation and escalation every activity and sniffing behavior), irrespective of
Remifentanil ptosis score, 30 min co-administration of remimazolam, propofol, or
(7.5, 15 pg/kg/h, pinna reflex) midazolam. Therefore, the test system was deemed
iv.) inappropriate to investigate interactions with opioid
analgesics.
Remifentanil Sedation Cynomol- | i.v. 5, 10, 15, 20, 35, M The sedative effect of remimazolam was synergistically | |
(35 pg/kg/h, i.v.) (sedation and gus 50 mg/kg/h n=06 enhanced by co-administration of remifentanil, the
ptosis score) monkey (single); sedative dose was reduced by 92%.
0,05,1,2,5, Sedative doses of midazolam and propofol decreased
10 mg/kg/h by 98 and 58%, respectively.

(co-administration);
dose escalation
every 20 min
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UbXv, 7y MEHWEFREYEAENRR T, 844 FREFE, X078
AR AL (GABAAZFIR) LUSMTIEVEERNL & A 5 $E5 A SUTFRERS & OO G T, L3
~ T AOBEFERICHEDRE/BO OGN, 7= F =, LI Tz H =)L, TaRT 4—
Wy FURAAFT NIV FTIT7—, B RaFi oy 7E IV UTERTI LT L OPHH
WZE0, LI=Y T LAOEHIEMIIHT 5 EDsolIX 77%~95%8A LTc, N VT BB LRI
HIZY T L= ) VFET br e EOHATIR, VI~ Y T AOHEFHERNIAHE RS RITR
DHNRMoT, =7 AP TE, LI 72 = OICE D LI~y T A0NERER %
FHHT oG EIT 92%E TR L, HEDRDBEO BN, fiame LT, AT A FREHIEL
IR OT R RIS EOPHICE Y LI~ T AOSEEERNEIR SN D ATREMEN R &
Nz, £l2, 720 H =V ROV 720 = VOSEBIERIL. LI~V 7 200HKEICLY
LW RSN,

2.6.25.2 DMERIZXT HEH
RS
RS
RS

B (GZ46D. fealdEnT : 4.2.1.4.13
N
N
AEE5 TR 5
N
N
N -

kL) . R T - 4.2.1.4.14
kL) . R - 4.2.1.4.15
kL) . R T - 4.2.1.4.16
kL) . R T - 4.2.1.4.17
R ERE) . FLEUE T - 4.2.1.4.18
RS ERE) . FLEE T 4.2.1.4.19
Bk COER ERNEESNAEL L LI~V T AL O ALERICOW T, IMIE & OV
(i — E——— ) - Ot 7 (-
R DAE M AR EEICREE L7z, ARV, FANIEE T (O ~ O S =+
) Off SD 7 v MIEFIRE 0 FIRNE S (B R 7L T7 o OBEEITRAEE) Lz, RS
PR OFERZ2F 2.62-181CF & DT,

RERE S
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26.2 REABOBEX

& 2.6.2-18 ENFMEYHEER (DOERIZRITTEE)
Co-administration | Effects on Species Method of | Doses Gender and | Noteworthy Findings Study No.
with admin. Test Article No. per
Group
Sevoflurane Blood pressure, | Rat intravenou | 0, 5, 10 mg/kg male (M) Remimazolam (5 and 10 mg/kg) alone caused a | |
(1.2, 2.4% via | heart rate s (i.v) n="7 mild decrease in blood pressure (<10%) and
inhalation) increased heart rate.
Sevoflurane 1.2% had no effect whereas 2.4%
enhanced the remimazolam induced decrease of
blood pressure. The increase of heart rate was
significantly attenuated by both sevoflurane
concentrations.
0, 10, 20 mgkg | n=4 Midazolam (10 and 20 mg/kg) alone decreased
midazolam blood pressure (> 10%) and increased heart rate.
Sevoflurane did not modify the decrease on blood
pressure, but attenuated the increase of heart rate.
Fentanyl Blood pressure, | Rat Lv. 0, 1, 2, 5, 10, 20, | M When remimazolam or propofol was administered | |
(5 ng/kg, i.v.) heart rate 30 mg/kg n=3_§ alone, the doses which elicited a 20% drop in mean
(depending on blood pressure (ED2oip)) were > 30 and 9.4 mg/kg,

Remifentanil
(5 pg/kg, i.v.)

co-administration)

respectively. When remimazolam and propofol
were co-administered with fentanyl, the ED:omp)
values were 8.2 and 3.3 mg/kg, respectively, or
when co-administered with remifentanil, > 20 and
6.8 mg/kg, respectively.

The separation ratios between the effective dose
for a sedative effect (EDsowrr)), calculated from
EDs values for loss of righting reflex in an earlier
study and the dose which elicited a decrease in
blood pressure (ED2gwp) was > 7.7- and 2.1-fold
(remimazolam or propofol alone), 19- and 1.7-fold
(co-administration with fentanyl), or >43- and
4.5-fold (co-administration with remifentanil),
respectively.

It was concluded, that the separation ratio for
remimazolam was larger than that for propofol, and
similar for that following co-administration with an
analgesic (fentanyl and remifentanil).
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Co-administration | Effects on Species Method of | Doses Gender and | Noteworthy Findings Study No.
with admin. Test Article No. per
Group

Dopamine Blood pressure, | Rat Lv. 0, 10 mg/kg M Remimazolam alone decreased slightly the blood | |
(30 pg/kg, i.v.) heart rate n=3_§ pressure by 1.7 and 0.5%, whereas after

combination with dopamine or phenylephrine the
Phenylephrine blood pressure was significantly increased by 13.2
(3 ng/kg, i.v.) and 14.1%, respectively.

Remimazolam alone produced an increased heart

rate (23.6 or 15.0%), whereas the change (%) in

heart rate after the combination with dopamine

(5.3%) or with phenylephrine

(-3.0%) was significantly lower.

It was concluded, that the decreased blood pressure

and increased heart rate induced by remimazolam

were attenuated by combination with dopamine or

phenylephrine.
Landiolol Blood pressure, | Rat Lv. 0, 10 mg/kg M The decreased blood pressure induced by | |
(30 mg/kg, i.v.) heart rate n=2_§ remimazolam  (-4.3%) was  synergistically

Lidocaine
(5 mg/kg, i.v.)

enhanced by the co-administration with landiolol
(-10.4%). There were no effects of the combined
administration with lidocaine (-9.4%) compared to
remimazolam alone (-10.4%).

The increased heart rate after remimazolam alone
(15.0 or 13.4%) was attenuated by the combined
administration with landiolol (-1.3%) and lidocaine
(2.9%), respectively.
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Co-administration | Effects on Species Method of | Doses Gender and | Noteworthy Findings Study No.
with admin. Test Article No. per
Group
Milrinone Blood pressure, | Rat V. 0, 10 mg/kg M The decrease of blood pressure (-10.2%) produced | |
(100 pg/kg, i.v.) heart rate n=3§ by co-administration of remimazolam with
milrinone was suggested as being synergistic
Digoxin because neither the administration of remimazolam
(1 mg/kg, i.v.) (1.0%) nor of milrinone (-2.6%) caused a
significant effect.
There were no significant effects of the combined
administration with digoxin (-8.2%) compared to
remimazolam alone (-0.4%).
The increased heart rate after remimazolam alone
(25.4%) was attenuated by digoxin (7.5%),
whereas milrinone (20.3% vs. remimazolam alone
19.8%) was ineffective.
Nicardipine Blood pressure, | Rat Lv. 0, 10 mg/kg M The decreased blood pressure induced by | N
(100 pg/kg, i.v.) heart rate n=_§ remimazolam (2.4, -2.1 or -1.4%) was
synergistically enhanced by the co-administration
Nitroglycerin with nicardipine (-24.9%), nitroglycerin
(300 pg/kg, i.v.) (-23.1%) and alprostadil (-27.0%), respectively.
The increased heart rate after remimazolam alone
Alprostadil (13.4%) was attenuated by nicardipine (8.0%),
(30 pg/kg, i.v.) whereas nitroglycerin (15.5% vs. remimazolam
alone 12.1%) or alprostadil (31.3% vs.
remimazolam alone 26.5%) were ineffective.
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Rocuronium Muscle Rat Lv. 0,5, 10,20 mg/kg M Preliminary study to set conditions for a test for ]
(0.5, 1, 2 mg/kg, | contraction n=2-6 evaluating muscle relaxant action.
1.v.) (electrical Remimazolam (5-20 mg/kg) alone did not affect
stimulation  of the muscle contraction and showed no muscle

Suxamethonium
(0.1, 0.2,
0.5 mg/kg, i.v.)

Rocuronium

(4 mg/kg, iv.) +
neostigmine

(0.1 mg/kg, i.v.)

Rocuronium

(4 mg/kg, iv.) +
sugammadex

(10 mg/kg, i.v.)

sciatic nerve)

relaxant action.

Rocuronium (0.5-2 mg/kg) and also
suxamethonium (0.1-0.5 mg/kg) induced dose
dependent muscle relaxant action which were
reversed by neostigmine and sugammadex,
respectively.

Remimazolam (10 mg/kg) does not influence the
muscle relaxant action of rocuronium or
suxamethonium and the muscle relaxant reversal
action of neostigmine or sugammadex.
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Experimental Group EDso(Lrr) EDxosp) Separation
mg/kg mg/kg Ratio
Single-drug Remimazolam 3.9 >30 >17.7-fold
administration (10, 20, 30 mg/kg)
Propofol 4.4 9.4 2.1-fold
(5,10, 20 mg/kg)
Co-administration Remimazolam 0.44 8.2 19-fold
with Sugkg | (1,2,5, 10 mg/kg)
fentanyl Propofol 1.9 33 1.7-fold
(1,2, 5,10 mg/kg)
Co-administration Remimazolam 0.46 >20 > 43-fold
with S ugkg | (2,5,10,20 mg/kg)
remifentanil Propofol 1.5 6.8 4.5-fold
(1,2,5, 10 mg/kg)

EDso(rr): Dose at which 50% of animals had loss of righting reflex (LRR) (i )
ED2oep): Dose at which 20% drop in mean blood pressure (BP) was observed ([ )
Separation ratio was calculated from ED2o@ip)y/ EDsoLrR)
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263 EBEHABEER
2.6.3.1 EEHER . —EX
Test Article: Remimazolam
Test Meth. of ] o Study Location in
Type of Study System Admin Testing Facility Number CTD
Primary Pharmacodynamics
Selectivity profile Various in vitro _ - 42.1.1.1
receotors, I
transporters
and ion
channels
Selectivity profile Various in vitro _ - 42.1.1.2
receotors, I
transporters
and ion
channels
Gamma-aminobutyric acid (GABA) Various invitro | NG _ 42.1.1.3
receptor binding receotors, ] - |
transporters
and ion
channels
Selectivity profile Various in vitro _ 42.1.14
I
3
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Test Article: Remimazolam

Test Meth. of Study Location in
Type of Study Testing Facility
System Admin Number CTD
Primary Pharmacodynamics (cont.)
Selectivity profile Various in vitro _ _ 42.1.14
receotors I Il N
I
I
I
GABA receptor binding Various in vitro _ - 42.1.1.5
receotors I |
GABAA receptor sub-type modulation Ltk cells in vitro _ - 4.2.1.1.6
(mouse I
fibroblast)
Induction of sedation, reversal by Mouse IR _ - 42.1.1.7
flumazenil .
Effects of [ NG - Mouse i.v. I e 42.1.18
CNS 7054 on loss of righting reflex (LRR) R
Sedative effect, comparison with existing Rat Lv. I N - 42.1.19
drugs, dose response relationship I -
Optimal test conditions to evaluate the Rat L. I B - 4.2.1.1.10
sedative profiles -
Induction of sedation, midazolam and Rat L. - 42.1.1.11
propofol as comparators -
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2.6.3.1 EIBAE . —ERX (KEF)

Test Article: Remimazolam

Type of Study Test Meth. of Testing Facility Study Location in
System Admin Number CTD
Primary Pharmacodynamics (cont.)
In vivo electrophysiology Rat iv. _ - 4.2.1.1.12
I
|
Optimal test conditions to evaluate the Rat Lv. I N - 4.2.1.1.13
influence of flumazenil I . -
Sedative profile compared to midazolam Rat iv. I I - 42.1.1.14
1 |
Assessment of vehicles and animal strains, | Rat L. I D - 4.2.1.1.15
comparison with control substances I -
Additional analysis of 50% effective dose Rat V. I S - 42.1.1.16
(EDso) values and 50% lethal dose (LDso) I -
values
Potential effect of vehicle on LRR Rat IR _ - 42.1.1.17
induction .
Sedative effect of lot no. YMK110831 with | Rat iv. I e e N s
new impurities (ONO-G0000-854-01) I e
Influence of flumazenil, comparison with Rat L. I D - 4.2.1.1.19
existing drugs ;| |
Sedative effect of metabolit- Rat Lv. I I - 4.2.1.1.20
|

| |
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2.6.3.1 EIBAE . —ERX (KEF)

Test Article: Remimazolam

Type of Study Test Meth. of Testing Facility Study Location in
System Admin CTD

Primary Pharmacodynamics (cont.)

Sedative effect in micropigs Micropig Lv. BB 4.2.1.1.21

(bolus/infusion) H I I [ . |

Sedative effect in micropigs Micropig Lv. _ 42.1.1.22
I

Sedative effects in micropigs (induction Micropig iv. N | 42.1.1.23

and maintenance) H I I [ . |

Test conditions to maintain mild sedation Micropig Lv. BB 4.2.1.1.24

by long-term infusion H I I I . [

Sedative effects by long-term infusion Micropig L. N | 4.2.1.1.25
H I e .

Secondary Pharmacodynamics

Amnestic effect Rat iv. I I 4.2.1.2.1
1 |
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Test Article: Remimazolam

Test Meth. of ] o Study Location in
Type of Study ) Testing Facility

System Admin Number CTD
Safety Pharmacology
Irwin sreen test Rat iv. | _______[EEREN
Human ether-a-go-go-related gene (hHERG) | Human in vitro _ - 42132
study ...
hERG study, rapid screening technology Human in vitro _ - 42133
hERG study Hurman invitro | [ I 42.13.4
hERG study Hurnan invito | [ _______EEIEE
CNS papillary muscle Guinea pig invitro | NG - 4.2.1.3.6
CNS papillary muscle Guinea pig in vitro - 42.1.3.7
Effects on hematic functions Rat in vitro - 42.1.3.8
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2.6.3.1 EIBAE . —ERX (KEF)

Type of Study Test Meth. of Testing Facility Location in
System Admin CTD
Safety Pharmacology (cont.)
Effects on hematic functions Human invitro | NI BN 42.1.3.9
e = .
Effects on hematic functions Human invitro |  NNNIINGNGNE BN 4.2.1.3.10
I = .
Cardiovascular effects Rat Lv. 4.2.1.3.11
Blood oxygen saturation Rabbit V. 4.2.1.3.12
Cardiovascular & respiratory effects Micropig Lv. 42.1.3.13
Cardiovascular & respiratory effects Cynomolgus | i.v. 42.1.3.14
monkey
Respiratory effects Cynomolgus | i.v. 4.2.1.3.15
monkey
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Test Article: Remimazolam

Type of Study Test Meth. of | Testing Facility Study Location in
System Admin Number CTD

Pharmacodynamic Drug Interactions
Fentanyl, effects on sedation (LRR) Rat iv. _ - 4.2.14.1

I
Fentanyl, Rat L. I N - 42.1.42
effects on sedation (LRR) I -
Fentanyl, effects on analgesia (heat Rat iv. I I - 42.143
avoidance latency) I N

il
Remifentanil, Rat L. I D - 42.1.44
effects on sedation (LRR) I . -
Remifentanil, Rat iv. I s e oo
effects on analgesia (heat avoidance I I
latency) | -
Remifentanil, Rat L. I D - 42.1.4.6
effects on analgesia (heat avoidance I I
latency) | -
Propofol, midazolam, dexmedetomodine, Rat iv. I N - 42.14.7
and thiamylal, effects on sedation (LRR) I -
Hydroxyzine, Rat L. I D - 42.14.8
effects on sedation (LRR)

) I
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Test Article: Remimazolam

Type of Study Test Meth. of | Testing Facility Study Location in
System Admin Number CTD

Pharmacodynamic Drug Interactions (cont.)
Atropine, Rat Lv. I I _ 42.1.49
effects on sedation (LRR) I -
Ketamine, Rat L. I D - 4.2.1.4.10
effects on sedation (LRR) I -
Sevoflurane, Rat Lv. I I - 4.2.1.4.11
effects on anesthesia (minimal alveolar I I
concentration [MAC]) and sedation (LRR) | -
Sevoflurane, Rat L. I D - 4.2.1.4.12
effects on sedation (LRR) I N

il
Sevoflurane Rat L. I I - 42.14.13
effects on blood pressure (BP) and heart I EE
rate (HR) | -
Fentanyl or remifentanil Rat iv. I B - 42.1.4.14
effects on BP and HR I B

|
Dopamine or phenylephrine Rat iv. I I _ 4.2.1.4.15
effects on BP and HR I EE

il
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Test Article: Remimazolam

Type of Study Test Meth. of | Testing Facility Study Location in
System Admin Number CTD

Pharmacodynamic Drug Interactions (cont.)
Landiolol or lidocaine Rat L. I I _ 4.2.1.4.16
effects on BP and HR I N

il
Milrinone or digoxin Rat iv. I N - 42.1.4.17
effects on BP and HR I N

|
Hypotensive agents Rat L. I B - 4.2.1.4.18
effects on BP and HR I DN

il
Muscle relaxants Rat iv. I N - 42.1.4.19
effects on BP and HR I N

|
Fentanyl, Micropig L. N | - 4.2.1.4.20
effects on sedation (sedation and ptosis H I I [ . [
scores, pinna reflex)
Remifentanil, Monkey iv. I - 4.2.1.4.21
effects on sedation (sedation and ptosis -
scores)
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Table 2.6.3.2-01 | Primary Pharmacodynamics | Test Article: Remimazolam
Report Title: Custom Screen Report
Route of Administration: in vitro | Location in CTD: 4.2.1.1.1 | Study Number: -

GLP Compliance: non-GLP

Aim of Study: To evaluate the activity of remimazolam in radioligand binding assays.
Study Design: Radioligand binding assays using a wide array of receptors or membrane preparations from several species. Reference compounds were tested as positive
control as an integral part of each assay.

Species (Gender, Strain, Supplier, n/Group): Insect, rat, syrian hamster, guinea pig, rabbit, calf, human, n = 2 experiments
Age/Body Weight: no data
Conditioning and Surgical Pre-treatment: Preparation of membranes for binding studies

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: no data, dissolved in 0.5% DMSO, concentration 10 umol/L against various types of receptors. 0.01,
0.1, 1 and 10 pmol/L against gamma-aminobutyric acid (GABAIi benzodiazeiine, Cen. receptor.
Additional compounds Specific antagonists at the respective receptor according to the reference compound data list.

Method of Evaluation: The amount of specific binding was determined by subtracting the amount of nonspecific binding from the amount of total binding. In the case of
GABA,, benzodiazepine, Cen. receptor the reference was [*H] Flunitrazepam (dissociation constant: Kd = 4.4 nmol/L).
Statistical Analysis: No statistical analysis was performed.

Results: No detectable affinity was seen at any site other than the GABA4 receptor (50% inhibitory concentration: ICso of remimazolam = 10.5 nmol/L).
Table Summary of binding affinity of remimazolam to various receptors and others

Target Source Radioligand % inhibition (Remimazolam 10 pmol/L)
Adenosine A; Rat brain [*H]DPCPX 6
Adenosine Asa Human recombinant, mammalian [*H]CGS21680 20
Adenosine A; Human recombinant, mammalian ['*I]JAB-MECA 0
Adrenergic o, Non-selective Rat brain [*H]Prazosin 20
Adrenergic o,, Non-selective Rat cortex [*H]Rauwolscine 9
Adrenergic B, Human recombinant, mammalian ['#I]Cyanopindolol -4
Adrenergic B, Human recombinant, mammalian [*H]CGP-12177 -6
Adrenergic NE Transporter Human recombinant, mammalian ['®I]RTI-55 -9
Calcium Channel, Type L, Rat cerebral cortex [*H]Nitrendipine -5
Dihydropyridine

Cholecystokinin CCK Human recombinant [*H]Me-N-(+)L364,718 -9
Cholecystokinin CCKp Human recombinant [*H]CCK-8 11
Dopamine D, Human recombinant, mammalian [*H]SCH23390 16
Dopamine Dy Human recombinant, mammalian [*H]Spiperone -1
Dopamine Transporter Human recombinant, mammalian [12T]RTI-55 -7
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Table 2.6.3.2-01 (cont.

| Primary Pharmacodynamics

| Test Article:

Remimazolam

Report Title:

Custom Screen Report

Route of Administration: in vitro

| Location in CTD: 4.2.1.1.1

| Study Number: -

GLP Compliance: non-GLP

Results:

Table Summary of binding affinity of remimazolam to various receptors and others (cont.)

Target Source Radioligand % inhibition (Remimazolam 10 pmol/L)
Endothelin ETa Rat A10 cells ['*I]Endothelin-1 4
Endothelin ETp Human recombinant, mammalian ['*I]Endothelin-1 9
Estrogen Calf uterus [*H]Estradiol 1
GABAA4, Agonist Site Rat brain [*H]Muscimol -10
GABA, Bezodiazepine, Central Rat brain [*H]Flunitrazepam 101
GABA,, Chloride Channel Rat cerebral cortex [*H]TBOB 19
GABA3p Rat cerebellum [*H]GABA 15
Glutamate, Non-selective Rat brain [*H]L-Glutamate -11
Histamine H,, Peripheral Guinea pig lung [*H]Pyrilamine 7
Imidazoline I,, Central Rat brain cortex [*H]Idazoxan -10
Insulin Rat liver ['2T]Insulin -8
Leukotriene Dy Guinea pig lung [*H]Leukotriene D4 13
Muscarinic M, Human recombinant, insect [PHINMS 23
Muscarinic M3 Human recombinant, insect [*'HINMS 24
Muscarinic, Non-selective Rat cortex [’HJQNB 6
Nicotinic Acetylcholine, Central Rat cortex [*H]Cytisine 9
Opiate, Non-selective Rat brain [*H]Naloxone 4
Platelet Activating Factor Rabbit platelets [*H]PAF 17
Potassium Channel [Karp] Syrian hamster pancreatic beta cells [*H]Glyburide 6
Progesterone Calf uterus [*H]R-5020 9
Serotonin 5 HT} Rat cerebral cortex [*H]5-HT 23
Serotonin 5 HT» Rat brain [*H]K etanserin -7
Serotonin Transporter Human recombinant, mammalian ['»I]RTI-55 -7
Sigma, Non-selective Guinea pig brain [FH]DTG 4
Sodium Channel, Site 2 Rat brain [*H]Batrachotoxin 17
Testosterone Rat ventral prostate [*H]Mibolerone 13

Conclusion: Remimazolam has high binding affinity for the benzodiazepine site of the GABA4 receptor.
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Table 2.6.3.2-02 | Primary Pharmacodynamics | Test Article: CNS 7054
Report Title: CustomScreen Report
Route of Administration: in vitro | Location in CTD: 4.2.1.1.2 | Study Number: -

GLP Compliance: non-GLP

Aim of Study: To evaluate the activity of test compound CNS 7054 in radioligand binding assays.
Study Design: Radioligand binding assays using a wide array of receptors or membrane preparations from several species. Reference compounds were tested as positive
control as an integral part of each assay.

Species (Gender, Strain, Supplier, n/Group): Insect, rat, syrian hamster, guinea pig, rabbit, calf, human, n = 2 experiments
Age/Body Weight: no data
Conditioning and Surgical Pre-treatment: Preparation of membranes for binding studies

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

CNS 7054 Batch No: no data, dissolved in 0.5% DMSO, concentration 10 umol/L acainst various types of receptors.
Additional compounds Specific antagonists at the respective receptor according to thei reference compound data list.

Method of Evaluation: The amount of specific binding was determined by subtracting the amount of nonspecific binding from the amount of total binding.
Statistical Analysis: No statistical analysis was performed.

Results: No significant responses were observed in any primary assay.
Table Summary of binding affinity of CNS 7054 to various receptors and others

Target Source Radioligand % inhibition (CNS 7054 10 umol/L)
Adenosine A Rat brain [*H]DPCPX 9
Adenosine Ajx Human recombinant, mammalian [*H]CGS21680 -4
Adenosine A; Human recombinant, mammalian ['*TIJAB-MECA -5
Adrenergic a1, Non-selective Rat brain [*H]Prazosin 6
Adrenergic a,, Non-selective Rat cortex [*H]Rauwolscine 13
Adrenergic B, Human recombinant, mammalian ['%I]Cyanopindolol -12
Adrenergic B, Human recombinant, mammalian [*H]CGP-12177 -9
Adrenergic NE Transporter Human recombinant, mammalian ['BI)RTI-55 -13
Calcium Channel, Type L, Rat cerebral cortex [*H]Nitrendipine 2
Dihydropyridine

Cholecystokinin CCKa Human recombinant [’H]-Me-N-(¥)L364,718 6
Cholecystokinin CCKp Human recombinant [*H]-CCK-8 10
Dopamine D, Human recombinant, mammalian [*H]SCH23390 -10
Dopamine Dy Human recombinant, mammalian [*H]Spiperone -16
Dopamine Transporter Human recombinant, mammalian ['I)RTI-55 -10
Endothelin ETx Rat A10 cells ['>*T]Endothelin-1 -1
Endothelin ETg Human recombinant, mammalian ['25T]Endothelin-1 2
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Table 2.6.3.2-02 (cont.

| Primary Pharmacodynamics

| Test Article:

CNS 7054

Report Title:

CustomScreen Report

Route of Administration: in vitro

| Location in CTD: 4.2.1.1.2

| Study Number: -

GLP Compliance: non-GLP

Results:

Table

Summary of binding affinity of CNS 7054 to various receptors and others (cont.)

Target Source Radioligand % inhibition (CNS 7054 10 pmol/L)
Estrogen Calf uterus [*H]Estradiol 1
GABAA, Agonist Site Rat brain [*H]Muscimol -3
GABA, Bezodiazepine, Central Rat brain [*H]Flunitrazepam 34
GABA,, Chloride Channel Rat cerebral cortex [*H]TBOB -7
GABA3p Rat cerebellum [’H] GABA 13
Glutamate, Non-selective Rat brain [*H]L-Glutamate -16
Histamine H,, Peripheral Guinea pig lung [*H]Pyrilamine 12
Imidazoline I, Central Rat brain cortex [*H]Idazoxan 4
Insulin Rat liver ['2T]Insulin 5
Leukotriene Dy Guinea pig lung [*H]Leukotriene D4 2
Muscarinic M, Human recombinant, insect [PHINMS 13
Muscarinic M3 Human recombinant, insect [PHINMS -5
Muscarinic, Non-selective Rat cortex [*H]QNB 0
Nicotinic Acetylcholine, Central Rat cortex [*H]Cytisine 14
Opiate, Non-selective Rat brain [*H]Naloxone 20
Platelet Activating Factor Rabbit platelets [*H]PAF 20
Potassium Channel [Karp] Syrian hamster pancreatic beta cells [*H]Glyburide 17
Progesterone Calf uterus [*H]R-5020 10
Serotonin 5 HT}, Rat cerebral cortex [*H]5-HT 3
Serotonin 5 HT, Rat brain [*H]Ketanserin -9
Serotonin Transporter Human recombinant, mammalian ['»I]RTI-55 2
Sigma, Non-selective Guinea pig brain [FH]DTG 4
Sodium Channel, Site 2 Rat brain [*H]Batrachotoxin 7
Testosterone Rat ventral prostate [*H] Mibolerone 8

Conclusion: CNS 7054, the acid metabolite of Remimazolam, showed no detectable affinity at any site examined.
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Table 2.6.3.2-03 | Primary Pharmacodynamics | Test Article: Remimazolam, CNS 7054
BRI : ONO-2745BS M UMR#H#) ONO-IN-252 DA FEZ AAF IR 3 2 fb S BURME O M
Route of Administration: in vitro | Location in CTD: 4.2.1.1.3 | Study Number:_

GLP Compliance: non-GLP

Aim of Study: To evaluate the binding affinity of remimazolam and the metabolite CNS 7054 to 40 various receptors, transporters and ion channels including to the
benzodiazepine binding site of the GABA4 receptor (hereafter GABA4, BZ Central receptor).

Study Design: Radioligand binding assays using a wide range of receptors, transporters and ion channels using standard selective radioligands for each binding site. Standard
reference compounds for each binding site were used as positive controls as an integral part of each assay.

Species (Gender, Strain, Supplier, n/Group): Rat, guinea pig, rabbit, human, n = 2 experiments
Age/Body Weight: not applicable
Conditioning and Surgical Pre-treatment: Using commercially available preparations and preparation of membranes from living tissues of various species

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Lot No: SOL12621/6, dissolved in DMSO, serially diluted with DMSO and further diluted with Millli-Q water to get the final
concentrations: 0.3, 1, 3, 10, 30, 100, 300 nmol/L, 1 and 3 pmol/L against GABAA, BZ Central receptor and 10 pmol/L against
other receptors, respectively.

CNS 7054 Lot No: YSD070912-1, dissolved in DMSO, serially diluted with DMSO and further diluted with Millli-Q water to get the final
concentrations. 0.03, 0.1, 0.3, 1, 3, 10, 30, 100, and 300 umol/L against GABAx, BZ Central receptor and 10 pmol/L against other
receptors, respectively.

Midazolam Positive compound for GABA, BZ Central receptor, lot No. STJ5796, final concentrations: 0.1, 0.3, 1, 3, 10, 30, 100, 300 nmol/L
and 1 pmol/L.
Additional compounds Positive compounds of each binding site according to the list given in study conditions (see report chapter 6); the final

concentrations: 1 umol/L (for Endothelin ET4 and ETg, Insulin and Leukotriene D4 receptors) or 10 umol/L (for other receptors).

Method of Evaluation: The amount of specific binding was determined by subtracting the amount of nonspecific binding from the amount of total binding. Inhibition
constant (Ki) values, ICsy values and Kd values were calculated (Scatchard analysis) only in the case of GABAa, BZ Central receptors
Statistical Analysis: No statistical analysis was performed.

Results: Except for the GABA 4, BZ Central receptor, no specific binding was found. The 50% inhibitory concentration (ICso) values of remimazolam and the metabolite CNS
7054 against the GABA4, BZ Central receptor were 30.5 and 5130 nmol/L, respectively. The ICsy value of midazolam was 6.58 nmol/L. Inhibition constant (Ki) values of
remimazolam and metabolite CNS 7054 against the GABA4, BZ Central receptor were 26.3 and 4420 nmol/L, respectively. The Ki value of midazolam was 5.66 nmol/L.

Table Summary of binding affinity of remimazolam and CNS 7054 to various receptors and others

Target Source Radioligand % inhibition (Remimazolam | % inhibition (CNS 7054
10 umol/L) 10 umol/L)

Adenosine A Rat whole brain [*H(N)]DPCPX 10.6 0.2

Adenosine Asa Human recombinant [P*H(N)]CGS21680 3.8 3.2

Adenosine A; Human recombinant ['>1]AB-MECA 0.5 1.8
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Table 2.6.3.2-03 (cont.)

| Primary Pharmacodynamics

| Test Article: Remimazolam, CNS 7054

RERFERE : ONO-2745BS K OMR#ET ONO-IN-252 D& Fh52 ARSI 509 5 A St o st

Route of Administration: in vitro

| Location in CTD: 4.2.1.1.3

| Study Number: _

GLP Compliance: non-GLP

Results:

Table Summary of binding affinity of remimazolam and CNS 7054 to various receptors and others (cont.)

Target Source Radioligand % inhibition (Remimazolam | % inhibition (CNS 7054
10 umol/L) 10 umol/L)
a-Adrenergic, Non-selective Rat whole brain [*H]Prazosin 6.8 1.2
azx-Adrenergic, Non-selective Rat cerebral cortex [*H]Rauwolscine 2.4 0.0
Bi1-Adrenergic Human recombinant [*H]CGP-12177 6.5 1.4
B2-Adrenergic Human recombinant [*H]CGP-12177 0.5 43
Calcium Channel, Type L, | Ratcerebral cortex [*H]PN200-110 0.0 0.0
Dihydropyridine
CCKa Human recombinant ['%3I]Cholecystokinin Octapeptide 2.7 0.7
CCKsp Human recombinant ['#I]Cholecystokinin Octapeptide 0.1 2.8
Dopamine D, Human recombinant [*H]SCH23390 5.9 11.2
Dopamine D, Long Human recombinant [*H]Spiperone 10.1 1.3
Dopamine Transporter Human recombinant [PH]WIN35,428 1.2 0.6
Estrogen Rat uterus [*’H(N)]Estradiol 2.3 2.1
Endothelin ET A Human recombinant ['*1]Endothelin-1 0.5 3.7
Endothelin ETg Human recombinant ['*I]Endothelin-1 0.6 0.0
GABAA, Agonist Site Rat cerebellum [*H(N)]Muscimol 0.0 0.0
GABA,, Chloride Channel Rat cerebral cortex [*H]JEBOB 0.0 0.0
GABA3g Rat cerebellum [*H(N)]Aminobutyric Acid 4.7 5.2
Glutamate, Non-selective Rat cerebral cortex [*H]L-Glutamic acid 8.4 0.1
Histamine H;, Peripheral Guinea pig lung [*H]Pyrilamine 5.8 22.1
Imidazoline, Central Rat cerebral cortex [PH]RX781094 0.4 3.0
Insulin Rat liver ['®1]Insulin (Porcine) 2.3 9.5
Potassium Channel [Karp] Rat whole brain [*H(N)]Glibenclamide 0.0 0.2
Leukotriene Dy Guinea pig lung [*H]Leukotriene D4 0.0 0.0
Muscarinic, Non-selective Rat cerebral cortex/ Rat brain | [*’H(N)]Quinuclidinyl Benzilate 0.0 0.8
Muscarinic M, Human recombinant [*H]Scopolamine Methyl Chloride 0.0 0.9
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Table 2.6.3.2-03 (cont.) | Primary Pharmacodynamics | Test Article: Remimazolam, CNS 7054

B : ONO-2745BS K UMK ONO-IN-252 DK A% (ZxF 3 D 5 A BFITE O ET

Route of Administration: in vitro | Location in CTD: 4.2.1.1.3 | Study Number:_

GLP Compliance: non-GLP

Results:

Table Summary of binding affinity of remimazolam and CNS 7054 to various receptors and others (cont.)
Target Source Radioligand % inhibition (Remimazolam | % inhibition (CNS 7054
10 umol/L) 10 umol/L)
Muscarinic M3 Human recombinant [*H]Scopolamine Methyl Chloride 7.3 0.3
Sodium Channel, Site 2 Rat whole brain [*H]Batrachotoxinin A 20-alpha-Benzoate | 0.8 0.0
Norepinephrine Transporter Human recombinant [*H]Nisoxetine Hydrochloride 1.9 0.0
Nicotinic, Neuronal Rat cerebral cortex [*H]Nicotine 19.3 3.4
Opiate, Non-selective Rat cerebral cortex [*H]Naloxone 2.4 4.4
Platelet Activating Factor (PAF) | Rabbit platelets [*H(N)]PAF 0.0 0.0
Progesterone Rabbit uterus [*H(N)]Progesterone 0.0 24
Serotonin 5 HT;, Non-selective | Rat striatum [*H(N)]Hydroxytryptamine Creatinine | 14.5 2.0
Sulfate

Serotonin 5 HTa Rat cerebral cortex [*H]Ketanserin Hydrochloride 0.0 0.0
Serotonin Transporter Human recombinant [*H(N)]Imipramine Hydrochloride 2.8 2.3
Sigma, Non-selective Guinea pig whole brain [PH]DTG 0.6 0.4
Testosterone Human receptor [*H]Methyltrienolone 0.0 0.5

Conclusion: Remimazolam demonstrated a high binding affinity to the GABAA, BZ Central receptor, whereas the binding affinity of its metabolite CNS 7054 was
approximately 170 times less. Except for the GABA, BZ Central receptor, no further specific binding was found.

18



2.6.3 EEARPER
LITYISLRYEEE

2.6.3.2 MOEEFFITHHE (HFE)

Table 2.6.3.2-04 | Primary Pharmacodynamics
Report Title: In Vitro Pharmacology — Study of CNS7054 and Remimazolam

Route of Administration: in vitro | Location in CTD: 4.2.1.1.4
GLP Compliance: non-GLP

Aim of Study: To evaluate the activity of test compounds remimazolam and CNS 7054 in radioligand binding assays.

Study Design: Radioligand binding assays using a wide array of receptors or membrane preparations. Reference compounds were tested as positive control as an integral part of
each assay.

Species (Gender, Strain, Supplier, n/Group): Human recombinant or endogenous receptors expressed in human cells and rat cerebral cortex preparations, n =2 experiments,
Age/Body Weight: not applicable

| Test Article: Remimazolam, CNS 7054

[ Study Number:

Conditioning and Surgical Pre-treatment: Preparation of membranes for binding studies

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

CNS 7054

Batch No: 80337 03-02, dissolved in DMSO, concentration 10 umol/L against various types of receptors.

Remimazolam

Batch No: 80431 08-01, dissolved in DMSO, concentration 10 umol/L against various types of receptors.

Additional compounds

In each experiment and if applicable, the respective reference compound was tested concurrently with CNS 7054 and
Remimazolam.

Method of Evaluation: The amount of specific binding was determined by subtracting the amount of nonspecific binding from the amount of total binding.
Statistical Analysis: No statistical analysis was performed.

Results: No significant responses (>50% inhibition at 10 umol/L) were observed in any primary assay except for the GABAa; (al, B2, y2) receptor (62.1% inhibition at 10 pmol/L

remimazolam)
Table Summary of binding affinity of remimazolam and CNS 7054 to various receptors and others
Target Source Radioligand % inhibition (Remimazolam | % inhibition (CNS 7054
10 umol/L) 10 umol/L)
CB; Human recombinant (CHO cells) [*H]CP 55940 -33.0 -11.2
CB, Human recombinant (CHO cells) [PH]WIN 55212-2 1.2 3.0
Dys Human recombinant (HEK-293 cells) [*H]7-OH-DPAT -21.9 -4.7
D; Human recombinant (CHO cells) [*H]methyl-spiperone 1.2 -0.5
Ds Human recombinant (GH4 cells) [*H]SCH 23390 8.6 -11.8
GABAn (al, B2, y2) Human recombinant (CHO cells) [*H]muscimol -62.1 -5.1
GABA transporter Rat cerebral cortex [*H] GABA (+10 umol/L isoguvacine) | -9.4 -7.1
(+10 pmol/L baclofen)
Glutamate, AMPA Rat cerebral cortex [*H]JAMPA -4.6 -8.8
Glutamate, kainate Rat cerebral cortex [*H]kainic acid -4.6 -3.4
N neuronal o432 Human recombinant (SH-SYS5Y cells) [*H]cytisine 6.7 9.1
5 (DOP) Human recombinant (Chem-1) [*H]DADLE 19.8 -0.1
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Table 2.6.3.2-04 (cont.)

| Primary Pharmacodynamics

| Test Article: Remimazolam, CNS 7054

Report Title: In Vitro Pharmacology — Study of CNS7054 and Remimazolam

Route of Administration: in vitro

| Location in CTD: 4.2.1.1.4

GLP Compliance: non-GLP

[ Study Number:

Results:
Table Summary of binding affinity of remimazolam and CNS 7054 to various receptors and others (cont.)

Target Source Radioligand % inhibition (Remimazolam | % inhibition

10 pmol/L) (CNS 7054
10 umol/L)

u (MOP) Human recombinant (HEK-293 cells) [*H]IDAMGO -4.5 1.6

(0):¢] Human recombinant (CHO cells) ['*T]orexin-A 14.9 10.0

0Xy Human recombinant (HEK-293 cells) ['*T]orexin-A -0.7 -8.2

5-HTa Human recombinant (HEK-293 cells) [*H]8-OH-DPAT 13.0 -4.5

5-HTaa Human recombinant (HEK-293 cells) ['*1](x)DOI -3.5 -8.2

5-HT2p Human recombinant (CHO cells) ['%1](x)DOI -11.9 -11.5

5-HTsc Human recombinant (HEK-293 cells) ['%1](x)DOI -1.0 0.4

5-HT; Human recombinant (CHO cells) [*’H]BRL 43694 5.2 -1.5

5-HTsa Human recombinant (HEK-293 cells) [*H]LSD -7.8 -3.3

5-HTs Human recombinant (CHO cells) [*H] LSD -4.5 -14.1

5-HT, Human recombinant (CHO cells) [*H] LSD 23 -6.6

sigma 1 Jurkat cells (endogenous) [*H](+)pentazocine -3.5 1.0

sigma 2 Jurkat cells (endogenous) [*H] DTG (+1 umol/L (+) Pentazocine) -15.2 -11.7

Conclusion: Remimazolam and CNS 7054 showed no detectable affinity at any site examined except for remimazolams binding to its primary target the GABAa: (al, B2, v2)

receptor.
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Table 2.6.3.2-05 | Primary Pharmacodynamics | Test Article: Remimazolam, CNS 7054

Report Title: In Vitro Pharmacology — Study of CNS7054 and Remimazolam

Route of Administration: in vitro Location in CTD: 4.2.1.1.4 M

GLP Compliance: non-GLP

Aim of Study: To evaluate the activity of test compounds remimazolam and CNS 7054 in radioligand binding assays.
Study Design: Radioligand binding assays using a wide array of receptors or membrane preparations. Reference compounds were tested as positive control as an integral part
of each assay.

Species (Gender, Strain, Supplier, n/Group): Human recombinant or endogenous receptors expressed in rat cerebral cortex preparations, n = 2 experiments, Age/Body Weight:
not applicable
Conditioning and Surgical Pre-treatment: Preparation of membranes for binding studies

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

CNS 7054 Batch No: 80337 03-02, dissolved in DMSO, concentration 10 umol/L against various types of receptors.

Remimazolam Batch No: 80431 08-01, dissolved in DMSO, concentration 10 umol/L against various types of receptors.

Additional compounds In each experiment and if applicable, the respective reference compound was tested concurrently with CNS7054
and Remimazolam.

Method of Evaluation: The amount of specific binding was determined by subtracting the amount of nonspecific binding from the amount of total binding.
Statistical Analysis: No statistical analysis was performed.

Results: No significant responses (>50% inhibition at 10 pmol/L) were observed in any primary assay.

Table Summary of binding affinity of remimazolam and CNS 7054 to various receptors

Target Source Radioligand % inhibition (Remimazolam | % inhibition (CNS 7054
10 umol/L) 10 umol/L)

Dopamine Ds Human recombinant CHO-K1 cells [*H]Spiperone -7 -2

Glutamate, NMDA, Glycine Wistar Rat cerebral cortex [*HJMDL 105,519 6 -7

Glutamate, NMDA, Phencyclidine Wistar Rat cerebral cortex [3H]TCP -8 -9

Nicotinic Acetylcholine a7, | Human recombinant SH-SY5Y cells ['*I] a-Bungarotoxin 10 8

Bungarotoxin

Opiate k (OP2, KOP) Human recombinant HEK-293 cells [*H]U-69593 3 3

Conclusion: Remimazolam and CNS 7054 showed no detectable affinity at any site examined.
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Table 2.6.3.2-06 | Primary Pharmacodynamics | Test Article: Remimazolam, CNS 7054
Report Title: Competition for [*H]flunitrazepam binding to homogenates of rat, pig and human brain tissue by CNS 7056X, CNS 7054X and midazolam.
Route of Administration: in vitro | Location in CTD:4.2.1.1.5 | Study Number:

GLP Compliance: non-GLP

Aim of Study: To evaluate the affinity of remimazolam and its metabolite, CNS 7054 to bind to the benzodiazepine site of the GABA4 receptor in tissue derived from the
brains of rats, pigs and man.

Study Design: Binding study in isolated cerebral cortex membrane preparation of rat, pig and human brain. Midazolam was employed as a standard reference compound and
[*H]-Flunitrazepam as the radioligand.

Species (Gender, Strain, Supplier, n/Group): rat (Sprague-Dawley), pig (Yucatan micropig) and human brain membranes obtained from Analytical Biological Services Inc.,
USA, 3 values/point in the curve

Age/Body Weight: no data

Conditioning and Surgical Pre-treatment: Preparation of membranes for binding studies

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: no data, dissolved in DMSO at a concentration of 50 mmol/L, 12 concentrations (1 x 10 — 5.6 x 10
!9 mol/L) diluting in assay buffer

CNS 7054 Batch No: no data, dissolved in DMSO at a concentration of 50 mmol/L, 12 concentrations (1 x 10 — 5.6 x 10
19 mol/L) diluting in assay buffer

Midazolam Batch No: no data, dissolved in DMSO at a concentration of 50 mmol/L, 12 concentrations (1 x 10 — 5.6 x 10
' mol/L) diluting in assay buffer

[*H]-Flunitrazepam Batch No: no data, diluted with assay buffer to give the desired concentration of *H ligand (~30,000 cpm,
2.51 nmol/L). 50 pl of the mixture was added to each well of the plates containing test compounds.

Control(s) No data

Method of Evaluation: The amount of specific binding was determined by subtracting the amount of nonspecific binding from the amount of total binding. Data was plotted
as % displacement of [*H]-flunitrazepam vs compound concentration. RoboSage Microsoft Excel add-in (Glaxo Wellcome) for calculation of ICso values, method of Cheng
& Prusoff (1973) for determination of pKi values.

Statistical Analysis: No statistical analysis was performed.

Results: The inhibition constant (Ki) for competition with the radioligand, [*H]-flunitrazepam, binding to tissue homogenates from human, rat and pig brain was approximately
30 nmol/L (pKi ~7.5). The acid metabolite of remimazolam, CNS 7054, showed a markedly lower affinity, with Ki values of approximately 10,000 nmol/L (pKi ~5.0).
Midazolam revealed a pKi of ~8.5. The separation between the affinity of remimazolam and its metabolite CNS 7054 ranged from 410-fold in human brain tissue to 320-fold
in rat brain tissue.

Conclusion: Remimazolam shows a high binding affinity for the benzodiazepine site of the GABAA receptor in tissue derived from the brains of rats, pigs and human.
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Table 2.6.3.2-07 | Primary Pharmacodynamics | Test Article: Remimazolam
Report Title: CNS 7056X-besylate: Modulatory Effects on Recombinant GABA Currents recorded from Stably Transfected Ltk Cellg
Route of Administration: in vitro | Location in CTD: 4.2.1.1.6 | Study Number:

GLP Compliance: non-GLP

Aim of Study: To evaluate the modulatory effects of remimazolam on the rat GABA receptor subtypes a1p2y2, a2p2y2, a3p2y2, aSp2y2.
Study Design: Using the whole-cell patch-clamp technique submaximal GABA currents were recorded from stably transfected Ltk (mouse fibroblast) cells expressing various
rat GABA4 receptor subtypes. The test system was validated using the reference compound midazolam.

Species (Gender, Strain, Supplier, n/Group): Ltk cells stably expressing rat GABA 4 receptor subtypes; supplied by bSys GmbH, Switzerland; n =3
Age/Body Weight: not applicable
Conditioning and Surgical Pre-treatment: Ltk cells were stably transfected (calciumphosphate precipitation) with recombinant GABA4 receptor cDNAs (rat).

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: LJIC-105-004-01, stock solution: 10 mmol/L dissolved in DMSO, final concentrations 0.1, 0.3, 1, 3 and
10 umol/L, diluted from the stock formulation using submaximal GABA solution (2 pmol/L corresponding to most
ECso) , patch-clamp technique

Midazolam Dormicum, Batch No: B1310, stock solution: 50 mg/ml dissolved in DMSO, final concentrations 0.03, 0.1, 0.3, 1
and 3 pmol/L, diluted from the stock solution using submaximal GABA solution, patch-clamp technique

Method of Evaluation: Complete cumulative dose response analysis per cell (5 test item or reference concentrations). Dose-response curves were fitted from data of at least
3 individual cells. ECsy values were calculated using a sigmoidal equation.
Statistical Analysis: No statistical analysis was performed.

Results: Remimazolam dose dependently stimulated submaximal GABA currents recorded in Ltk cells stably transfected with rat cDNA encoding the alB2y2, a2B2y2,
a3B2y2, a5p2y2 GABAA receptor subtypes, the corresponding 50% effective concentration (ECso) values were 327, 565, 899 nmol/L and 1.426 umol/L, respectively. The
ECso values of midazolam were 138, 254, 264 and 124 nmol/L. Maximum effect (Emax) values were 371%, 184%, 199% and 277% for remimazolam, respectively and 295%,
192%, 290% and 110% for midazolam, respectively.

Conclusion: Remimazolam enhanced GABA currents in cells transfected with all tested subtypes of the GABAA receptor. Remimazolam, like midazolam, did not show clear
selectivity between the subtypes of the GABA, receptor.
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Table 2.6.3.2-08

| Primary Pharmacodynamics | Test Article: Remimazolam

Report Title: Evaluation of CNS7056X besylate salt for sleep induction (loss of righting reflex) and reversal by flumazenil

Route of Administration: i.v.

| Location in CTD: 4.2.1.1.7 | Study Number:-

GLP Compliance: non GLP

Aim of Study: To evaluate the potential to induce loss of righting reflex (LRR) of remimazolam besylate salt after i.v. administration and its reversal by flumazenil after i.p.

administration in the mouse

Study Design: Induction of LRR by remimazolam administered as an i.v. bolus was measured via latency and duration of LRR and the effect of flumazenil pre-treatment 30
or 15 min prior to remimazolam administration was determined. In the original report, the doses of remimazolam are expressed in mg/kg of salt but in this document all doses

are expressed in mg/kg of base.

Species (Gender, Strain, Supplier, n/Group): Mouse (male, Rj:NMRI, Elevage Janvier, France, n = 8)

Age/Body Weight: 21-26 g

Conditioning and Surgical Pre-treatment: Stabilized for at least 5 days on wood litter with free access to food and water

Test Compounds (Batch No) and Test Conditions (Formulation. Doses. Route of Administrations):

Remimazolam (_, batch no. AE-123-01), white powder, dissolved in physiological saline;
15, 20, 25 and 30 mg/kg (Exp. 1), 25 mg/kg (Exp. 2), 30 mg/kg (Exp. 3), administered i.v. immediately before the
test

Flumazenil , batch no. 102K0972) white powder, dispersed in 0.2% hydroxypropylmethylcellulose in physiological
saline: 20 mo/ko administered i.p. 30 min (Exp. 2) or 15 min (Exp. 3) before the test

Midazolam (ﬂ, batch no. 4532027B), colorless liquid, diluted with physiological saline; 15, 20, and
30 mg/kg (Exp. 1) and 50 mg/kg (Exp. 2 and 3), administered i.v. immediately before the test

Control(s) Vehicle (physiological saline)

Method of Evaluation: Determination of latency and duration of LRR induced by remimazolam alone or after pre-treatment with flumazenil in comparison to vehicle control

and midazolam.

Statistical Analysis: Mann-Whitney U test, Fisher’s Exact test and Chi-Square test
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Table 2.6.3.2-08 (cont.) | Primary Pharmacodynamics | Test Article: Remimazolam
Report Title: Evaluation of CNS7056X besylate salt for sleep induction (loss of righting reflex) and reversal by flumazenil
Route of Administration: i.v. | Location in CTD: 4.2.1.1.7 | Study Number: -

GLP Compliance: non GLP

Results: Experiment 1 (Sleep induction)

Remimazolam dose-dependently and significantly induced LRR as compared with vehicle control. 2/8, 5/8, 6/8, and 6/8 animals experienced LRR at 15, 20, 25, and 30 mg/kg,
respectively. The onset of LRR was rapid (3.0, 1.8, and 1.6 min at 20, 25, and 30 mg/kg, respectively) and the duration of LRR was short (1.7, 4.9, 6.0, and 7.3 min at 15, 20,
25, and 30 mg/kg, respectively). Midazolam (15; 20 and 30 mg/kg) did not clearly induce LRR (1/8 at highest dose).

Experiment 2 (Reversal by flumazenil administered 30 min before the test)

Remimazolam (25 mg/kg) induced LRR in 2 of 8 mice. Flumazenil (20 mg/kg), administered i.p. 30 min before the test, completely abolished remimazolam-induced LRR.
Midazolam (50 mg/kg), induced LRR in 8 of 8 mice. Flumazenil (20 mg/kg), administered i.p. 30 min before the test, tended to decrease midazolam-induced LRR, although
the effects were not statistically significant.

Experiment 3 (Reversal by flumazenil administered 15 min before the test)

Remimazolam (30 mg/kg), induced LRR in 6 of 8 mice. Flumazenil (20 mg/kg), administered i.p 15 min before the test, nearly abolished remimazolam-induced LRR
(1/8 mice, p = 0.0128). Midazolam (50 mg/kg) induced LRR in 7 of 8 mice. Flumazenil (20 mg/kg), administered i.p 15 min before the test, tended to decrease midazolam-
induced LRR, although the effects were not statistically significant.

Mortality

No deaths occurred with remimazolam treatments. Midazolam alone resulted in 1/8 deaths (Exp 3) and in combination with flumazenil, 2/8 deaths occurred in each Exp 2
and 3.

Conclusion: Remimazolam induced LRR with a rapid onset and short duration over a dose range of 20 to 30 mg/kg. In the same test, the comparator substance midazolam
had similar effects at 50 mg/kg but not at lower doses.

Flumazenil (20 mg/kg i.p.) clearly antagonized remimazolam-induced LRR in experiment 3. It also tended to decrease midazolam-induced LRR, although the effects did not
reach statistical significance.
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Table 2.6.3.2-09 Primary Pharmacodynamics Test Article: (S)-Remimazolam, (R)-Remimazolam,
CNS 7054
Report Title: Evaluation of (S)-CNS 7056X besylate, (R)-CNS 7056X besylate and CNS 7054X for sleep induction (loss of righting reflex) in the mouse
Route of Administration: i.v. | Location in CTD: 4.2.1.1.8 | Study Number: i

GLP Compliance: non GLP

Aim of Study: To evaluate the potential to induce loss of righting reflex (LRR) of _ remimazolam and the main degradation product CNS 7054
after i.v. administration in the mouse

Study Design: Latency and duration of sleep (LRR) after i.v. administration of --remimazolam, or CNS 7054 were compared to vehicle control, midazolam and
propofol. Each drug was administered immediately before the test at 4 different doses to 8 mice per group. In the original report, the doses of remimazolam are expressed in

Propofol (Rapinovet®)

mg/kg of salt but in this document all doses are expressed in mg/kg of base.
Species (Gender, Strain, Supplier, n/Group): Mouse (male, Rj:NMRI, Elevage Janvier, France, n = 8)
Age/Body Weight: 22-27 g
Conditioning and Surgical Pre-treatment: Stabilized for at least 5 days on wood litter with free access to food and water
Test Compounds (Batch No) and Test Conditions (Formulation. Doses. Route of Administrations):
ﬂ , batch no. AE-123-01), white powder, dissolved in physiological saline;
15.20. 25 and 30 mg/kg, i.v.
— , batch no. AW/245/90/40), yellow powder, dissolved in physiological saline;
15.20. 25 and 30 mg/kg, i.v.
CNS 7054 , batch no. SC0964/14 1), white powder, dissolved in physiological saline, adjusted to pH 9-10;
30..50.70. 100 mo/kg. i.v.
Midazolam (ﬂ, batch no. 4200474), colorless liquid, diluted with physiological saline;
20.30.40. 50 mg/kg, i.v.
, batch no. 027091), white liquid, diluted with 10% intralipid; 10, 20, 30, 40 mg/kg, i.v. and compared
to propofol vehicle (10% intralipid)
Control(s) Vehicle (physiological saline) and 10% intralipid, i.v.
Method of Evaluation: Latency and duration of sleep (LRR) were recorded for all treated animals and compared to the respective vehicle controls and subsequently the
comparators midazolam and propofol.
Statistical Analysis: Analysis of variance (ANOVA) followed by Mann Whitney U tests for the comparison of treated groups to vehicle controls regarding latency and duration
of LRR; regarding the number of mice losing righting reflex in comparison to vehicle controls, Fisher's Exact Probability tests or Chi-Square tests. Significance was evaluated
using Dunnett’s t test.
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Table 2.6.3.2-09 (cont.) Primary Pharmacodynamics Test Article: (S)-Remimazolam, (R)-Remimazolam,
CNS 7054

Report Title: Evaluation of (S)-CNS 7056X besylate, (R)-CNS 7056X besylate and CNS 7054X for sleep induction (loss of righting reflex) in the mouse

Route of Administration: i.v. | Location in CTD: 4.2.1.1.8 | Study Number: i

GLP Compliance: non GLP

Results: (S)-remimazolam (20, 25 and 30 mg/kg) dose-dependently induced a short lasting loss of righting reflex in mice (2, 4 and 6 showing LRR out of 8 tested at 20, 25
and 30 mg/kg, respectively, compared to 0 in vehicle controls), significantly so at 30 mg/kg (p<0.01). The same tendency was also observed - although not clearly dose-

- op the duration of LRR (1.6, 1.1, and 3.6 min, respectively). It had no effects at 15 mg/kg.

(15, 20, 25 and 30 mg/kg) did not induce LRR (1/32 mice).

CNS 7054 (30, 50, 70 and 100 mg/kg) did not induce LRR (0/32).
Midazolam at 20 and 30 mg/kg did not induce LRR. At 40 and 50 mg/kg, LRR was induced in 7 and 6 of 8 mice, respectively, (p<0.01) and lasted 49.3 and 65.1 min,
respectively (p<0.01).
Propofol (10, 20, 30 and 40 mg/kg) dose-dependently induced LRR, as measured by the number of mice with LRR (1, 8, 8 and 8 out of § tested at 10, 20, 30 and 40 mg/kg,
respectively), significantly so at 20, 30 and 40 mg/kg (p<0.001). It had a similar effect on the duration of LRR (0.2, 10.0, 17.7, and 22.3 min, respectively), significantly so
at 20, 30, and 40 mg/kg (p<0.01).

Conclusion: The results demonstrate that (S)-remimazolam induces LRR over the dose-range of 20-30 mg/kg, while the _ and the metabolite CNS 7054
were devoid of effects over the dose ranges of 15-30 mg/kg and 30-100 mg/kg, respectively. The comparison substances midazolam and propofol induced LRR over the dose-
ranges of 40-50 mg/kg and 20-40 mg/kg, respectively. Duration of LRR at each highest dose was shortest with (S)-remimazolam (3.6+1.8 min), longer with propofol (22.3+1.0
min) and even longer with midazolam (65.1£14.3 min).
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Table 2.6.3.2-10 | Primary Pharmacodynamics | Test Article: Remimazolam
AR : ONO-2745BS O 7 v b SEHER OfET (BEAFIEY) & O bhileds L O RUSTE)
Route of Administration: i.v. | Location in CTD: 4.2.1.1.9 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To compare the sedative effects of remimazolam with existing drugs (midazolam, propofol, dexmedetomidine hydrochloride) as measured by loss of righting
reflex (LRR), ataxia and decrease in spontaneous locomotor activity (SLA). Further to characterize and compare sedative effects in terms oflatency and duration of LRR and
ataxia and minimum effective dose (MED) and lowest lethal dose (LDLo) regarding each parameter.

Study Design: After i.v. administration into the tail vein, sedative effects were assessed in a blinded manner in two different dose range settings. In experiment 1, LRR (number
of animals produce LRR, latency and duration of LRR) and LDy that is the lowest dose level of the test compound that produces death were evaluated for each test compound.
In experiment 2, ataxia (number of animals produce ataxia and incidence) and decrease in SLA (% of the maximum reduction) were determined.

Species (Gender, Strain, Supplier, n/Group): Rats (male, Crl:CD(SD), Charles River Laboratories Japan, n=10)
Age/Body Weight: 6 weeks
Conditioning and Surgical Pre-treatment: Acclimation period of 6—10 days on wood litter with free access to food and water

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):
Remimazolam (ONO-2745BS, , lot n0.SOL12621/6, purity 95% or more), dissolved in
physiological saline adjusted to pH 3.3. 1, 2, 5, 10, 20, 50 and 100 mg/kg (Exp1) and 0.05,0.1,0.2,0.5, 1,2, 5, 10

mg/ke (Exp2) i.v. into the tail vein
Midazolam , Lot no. LTE0854), dissolved in physiological saline adjusted to pH 3.3.

5, 10, 20, 50 and 100 mg/ke (Expl) and 0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5 mg/kg (Exp2) i.v. into the tail vein
Propofol (1%Diprivan® Injection,ﬂ, serial no. 11370), diluted with physiological saline.

1,2,5,10,20, 50 mg/kg (Expl) and 0.2, 0.5, 1, 2, 5, 10 mg/ke (Exp2) i.v. into the tail vein
Dexmedetomidine hydrochloride (Precedex® injection 200 pg “Maruishi”, , serial no. 7814), diluted with

physiological saline. 2, 5, 10, 20, 50, 100, 200, 500 and 1000 pg/kg (Expl) and 0.2, 0.5, 1, 2, 5 pg/kg (Exp2) i.v.
into the tail vein

Control(s) Physiological saline (pH 3.3)

Method of Evaluation: An animal was considered to have LRR when it failed to return to a prone position within 15 sec after being placed in a supine position. Recovery
from LRR was reached when the animal returned to a prone position three consecutive times. In experiment 1 with higher dose range, LRR (the number of animals with LRR,
incidence, latency and duration) was evaluated and MED that is the lowest dose level of the test compound that produces statistically significant response was also determined.
Furthermore, duration of ataxia following LRR and LDy, were evaluated for each test compound. Recovery from ataxia was reached when the animal showed no staggering
gait or prone position and successfully climbed a metal mesh three consecutive times. Parameters of mortality were number of dead animals and LDy 0. In experiment 2 using
a lower dose range, ataxia (number of animals with ataxia, incidence and MED) was evaluated. SLA was measured every minute for 10 min after administration using an
infrared sensor system (MDC system, BrainScience idea Co, Ltd., Japan). Measured values, maximum decrease (%) and MED were determined.

Statistical Analysis: One-tailed Fisher’s exact test with closed testing procedure for comparison between the test compound and control, one-tailed Cochran-Armitage trend
test (significance level of 5%) for incidence of LRR and ataxia or two-tailed Jonckheere-Terpstrsa test for decrease of SLA (significance level of 5%) to confirm dose-
relationships.
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Table 2.6.3.2-10 (cont.)

| Primary Pharmacodynamics

| Test Article: Remimazolam

HERFE : ONO-2745BS D 7 » MEAFHAEH OfE (BEAFHEY & Dbk L O BERIGME)

Route of Administration: 1.v.

| Location in CTD: 4.2.1.1.9

| Study Number: -

GLP Compliance: non GLP

Results: In experiment 1, the number of animals experiencing LRR increased dose-dependently with remimazolam, midazolam, propofol and dexmedetomidine hydrochloride
and MEDs were 5, 20, 5 mg/kg and 10 pg/kg, respectively. Maximum effective dose (EDmax) that the lowest dose levels of remimazolam, midazolam, propofol and
dexmedetomidine hydrochloride that produces LRR in all animals were 20, 50, 10 mg/kg and 20 pg/kg, respectively. In experiment 2, remimazolam, midazolam, propofol
and dexmedetomidine hydrochloride produced ataxia dose-dependently and MEDs were 0.5, 0.2, 2 mg/kg, and 5 pg/kg, respectively. Remimazolam, midazolam, propofol
and dexmedetomidine hydrochloride dose-dependently decreased in SLA and MEDs were 1, 0.05, 5 mg/kg and <0.2 pg/kg, respectively. Endpoints evaluated in the study are
summarized in the table below.

Test compound Letency of | Duration of | Duration of MED LDio Safety margin

LRR at | LRR at | ataxia after LRR | Incidence of LRR | Incidence of Ataxia | Decrase of SLA (LDLo/MED

EDmax EDmax at EDmax for incidence

of LRR)

Remimazolam 0.8 min 6.8 min 9.6 min 5 mg/kg 0.5 mg/kg 1 mg/kg 100 mg/kg 20-fold
Midazolam 0.6 min 49.2 min 120.0 min 20 mg/kg 0.2 mg/kg 0.05 mg/kg 100 mg/kg 5-fold
Propofol 0.3 min 10.7 min 14.0 min 5 mg/kg 2 mg/kg 5 mg/kg 10 mg/kg 2-fold
Dexmedetomidine | 2.3 min 61.9 min 74.6 min 10 pg/kg 5 ng/kg <0.2 pg/kg 500 pg/kg 50-fold
hydrochloride

Conclusion: This study proved the sedative effect of remimazolam via three different parameters (LRR, ataxia and decrease in SLA). Remimazolam’s rapid onset of sedation
was comparable to that of midazolam and propofol, while duration of sedation was significantly shorter than that of midazolam and dexmedetomidine hydrochloride but
similar to propofol. Both remimazolam and midazolam induced ataxia and decrease in SLA at lower doses than LRR possibly caused by their common mechanism of action

as benzodiazepines. The safety margin (LDro /MED for LRR) was significantly larger for remimazolam than for midazolam and propofol suggesting a good dosing safety in
addition to a rapid on- and offset of sedation.
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Table 2.6.3.2-11 | Primary Pharmacodynamics | Test Article: Remimazolam
BRI : ONO-2745BS O 7 v b SUEFHEN Z RHli 9 5 72 8 ORI E
Route of Administration: i.v. | Location in CTD: 4.2.1.1.10 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To determine the optimal test conditions such as doses, parameters and methods to evaluate the sedative profile of remimazolam for the main study by
comparing with those of midazolam, propofol, and dexmedetomidine hydrochloride.

Study Design: Immediately after receiving the test compound i.v. into the tail vein, sedative effects were evaluated via recording latency and duration of loss of righting reflex
(LRR) and ataxia, the latter both with high and low dose ranges. Ataxia was defined by staggering gait or prone position. Recovery from LRR was reached when the animal
was able to right itself three consecutive times after losing its righting reflex. Full recovery was achieved when the animal walked without ataxia and was able to pull itself
up three consecutive times when suspended from a horizontal wire. Spontaneous locomotor activity (SLA) every minute was measured for 30 min using an infrared sensor
system (MDC system, BrainScience idea Co, Ltd., Japan) .

Species (Gender, Strain, Supplier, n/Group): Rats (male, Crl:CD(SD), Charles River Japan, Inc., n = 8-10)
Age/Body Weight: 6-7 weeks
Conditioning and Surgical Pre-treatment: Stabilized for at least 5 days on wood litter with free access to food and water

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam (ONO-2745BS, Lot s0L12621/5,_), diluted with saline (pH 3.3)
LRR and ataxia: 1,2,5,10,20, 50 and 100 mg/kg, i.v. into the tail vein
locomotor activity/ataxia: 0.1,0.2,0.5, 1, 2. 5 and 10 mg/kg, i.v. into the tail vein

Propofol (1%Diprivan® injection, serial n0.45360,ﬁ), diluted with saline
LRR and ataxia: 1,2,5,10, 20, and 50 mg/kg, i.v. into the tail vein
locomotor activity/ataxia: 0.5.1.2. 5 and 10 mg/kg, i.v. into the tail vein

Midazolam (Lot LTE0854, _), dissolved in 1 mol/L HCI and diluted with saline (pH 3.3)
LRR and ataxia: 2,5, 10, 20, 50 and 100 mg/kg, i.v. into the tail vein
locomotor activity/ataxia: 0.05,0.1,0.2, 0.5, 1, 2 and 5 mg/kg, i.v. into the tail vein

Dexmedetomidine hydrochloride (Precedex injection® 200 ug “Maruishi”, serial n0.7613,_, 100 pg/mL), diluted with
saline
LRR and ataxia: 2, 5,10, 20, 50, 100, 200, 500, 1000 and 2000 pg/kg, i.v. into the tail vein
locomotor activity/ataxia: 0.1,0.2,0.5, 1, 2 and 5 pg/kg, i.v. into the tail vein

Control 1 Saline adjusted to pH 3.3, i.v. into the tail vein

Control 2 Physiological saline (for dexmedetomidine hydrochloride experiment only)

Method of Evaluation: LRR was evaluated by determining the number of rats with LRR and the corresponding incident rate (%), latency to LRR and duration of LRR. Ataxia
was evaluated by determining the number of rats with ataxia and the corresponding incident rate (%), latency to ataxia and duration of ataxia. SLA per minute was measured
with sensor counts for 30 min and the maximum reduction (% of control) was calculated. Number of deaths and latency to death was recorded.

Statistical Analysis: one-tailed Fisher’s exact test for the number of animals with LRR or ataxia, two-tailed t-test for the maximum reduction of SLA
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Table 2.6.3.2-11 (cont.) | Primary Pharmacodynamics | Test Article: Remimazolam
ABREE : ONO-2745BS D 7 v M EEEE Z 3l 3~ % 72 0 O Rl fF i i

Route of Administration: i.v. | Location in CTD: 4.2.1.1.10 | Study Number: -
GLP Compliance: non GLP

Results:

Remimazolam (5-100 mg/kg) induced LRR dose-dependently. The maximal number of sedated animals was reached at 20 mg/kg. At that dose, duration of LRR was
4.54£0.90 min and ataxia lasted 9.9+0.38 min. All animals administered 100 mg/kg died. At lower doses (0.1-10 mg/kg), dose-dependent onset of ataxia became apparent with
the maximal number of ataxic animals at 1 mg/kg. At that dose, ataxia lasted 4.2+0.75 min. Reduction of SLA was induced dose-dependently (0.2-10 mg/kg).

Propofol (5-50 mg/kg) induced LRR dose-dependently. The maximal number of sedated animals was reached at 10 mg/kg. At that dose, duration of LRR was 7.9+0.86 min
and ataxia lasted 12.1+£0.58 min. Deaths occurred in 4/10 and 9/9 animals treated with 20 and 50 mg/kg, respectively. At 1-10 mg/kg, ataxia occurred dose-dependently with
the maximal number of ataxic animals reached at 2 mg/kg. At that dose, ataxia lasted 3.6+0.44 min. Reduction of SLA was induced nearly dose-dependently (1-10 mg/kg).
Midazolam (20-100 mg/kg) induced LRR dose-dependently. The maximal number of sedated animals was reached at 50 mg/kg. At that dose, duration of LRR was
37.4+4.24 min and ataxia lasted 221.7+6.96 min (5/10 animals still ataxic at the end of observation at 4 hours). Deaths occurred in 9/10 animals at 100 mg/kg. At 0.1-5 mg/kg,
ataxia occurred dose-dependently with the maximal number of ataxic animals reached at 0.5 mg/kg. At that dose, ataxia lasted 23.4+2.60 min. Reduction of SLA was induced
dose-dependently (0.1-5 mg/kg).

Dexmedetomidine hydrochloride (10-1000 pg/kg) induced LRR dose-dependently. The maximal number of sedated animals was reached at 20 pg/kg. At that dose, duration
of LRR was 42.744.86 min and ataxia lasted 67.6+6.94 min. Deaths occurred in 2/10, 2/10 and 6/10 animals administered 200, 500 and 1000 pg/kg, respectively. At 1-
5 pg/kg, ataxia occurred dose-dependently with the maximal number of ataxic animals reached at 5 pg/kg. At that dose, ataxia lasted 28.4+1.45 min. Reduction of SLA was
induced dose-dependently (1-5 pg/kg).

For all four test compounds, no observed effect level (NOEL) that is the highest dose level of the test compound that produces no LRR and ataxia or no significant reduction
of SLA, maximum effective dose (EDmax) that is the lowest dose level of the test compound that produces LRR and ataxia in all animals or shows the maximum reduction of
SLA, as well as lowest lethal dose (LDLo) that is the lowest dose level of the test compound that produces death, and lowest lethal dose causes >50% death for mortality
(LD>s0%) are determined and summarized in the table below:

Endpoint NOEL/EDax/LDLo/LD=s50% Remimazolam Propofol Midazolam Dexmedetomid@ne
hydrochloride

LRR NOEL 2 mg/kg 2 mg/kg 10 mg/kg 5 ug/kg
EDmax 20 mg/kg 10 mg/kg 50 mg/kg 20 pg/kg

Ataxia NOEL <0.1 mg/kg <0.5 mg/kg 0.05 mg/kg 0.5 pg/kg
EDmax 1 mg/kg 2 mg/kg 0.5 mg/kg 5 ng/kg

Reduction of NOEL 0.1 mg/kg 2 mg/kg 0.05 mg/kg 0.5 ng/kg
SLA EDmax 10 mg/kg 10 mg/kg 5 mg/kg 5 ug/kg
Mortality LDro 100 mg/kg 20 mg/kg 100 mg/kg 200 pg/kg
LD>so% 100 mg/kg 50 mg/kg 100 mg/kg 1000 pg/kg
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Table 2.6.3.2-11 (cont.) | Primary Pharmacodynamics | Test Article: Remimazolam
ABREE : ONO-2745BS D 7 v M EEEE Z 3l 3~ % 72 0 O Rl fF i i

Route of Administration: i.v. | Location in CTD: 4.2.1.1.10 | Study Number: -
GLP Compliance: non GLP

Conclusion:

The sedative effect of remimazolam in rats can be evaluated in comparison to other sedatives via LRR (latency and duration), ataxia (latency and duration) and reduction in
SLA as parameters each with 10 animals per group. The optimal observation period of SLA was the first 10 min after drug administration because control groups showed
reduced to no activity at later time points (14-30 min after administration). The optimal dose ranges for evaluation of LRR and lethal dose were 1-100 mg/kg for remimazolam,
5-100 mg/kg for midazolam, 1-50 mg/kg for propofol, and 2-1000 pg/kg for dexmedetomodine hydrochloride. The optimal dose ranges for assessment of ataxia and reduction
in SLA were considered 0.05-10 mg/kg for remimazolam, 0.02-5 mg for midazolam, 0.2-10 mg/kg for propofol, and 0.2-5 pg/kg for dexmedetomidine hydrochloride.
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Table 2.6.3.2-12 | Primary Pharmacodynamics | Test Article: Remimazolam
Report Title: The sedative effect of acute intravenous administration of CNS 7056 X and midazolam in the rat
Route of Administration: i.v. | Location in CTD: 4.2.1.1.11 | Study Number:_

GLP Compliance: non GLP

Aim of Study: To evaluate the sedative profile of a high dose of remimazolam in the rat and to compare with the same dose of midazolam

Study Design: After i.v. drug administration into the tail vein, time to onset of loss of righting reflex (LRR), to recovery and full recovery from LRR were recorded and
compared to vehicle controls and midazolam. Recovery from LRR was reached when the animal was able to right itself three consecutive times after losing its righting reflex.
Full recovery was achieved when the animal walked without ataxia and was able to pull itself up three consecutive times when suspended from a horizontal wire. For animals
demonstrating LRR, reflex responses to corneal touch, ear touch (Pinna reflex) and pinching a rear hind foot (Haffner reflex) were measured.

Species (Gender, Strain, Supplier, n/Group): Rat (male, Wistar, n = 6)
Age/Body Weight: 300 —450 g
Conditioning and Surgical Pre-treatment: not described

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam (batch no. U12438/54/1) dissolved in physiological saline and diluted to 10 mg/mL, 25 mg/kg, i.v. into the tail vein
Midazolam (Versed®, 5 mg/mL)
25 mg/kg, i.v. into the tail vein

Method of Evaluation: Latency and duration of LRR were recorded for all treated animals and compared to vehicle control and midazolam. Mean time+SEM to onset of LRR,
to recovery from LRR and to total recovery were determined (n = 6).
Statistical Analysis: No statistical analysis was performed.

Results: Intravenous administration of both midazolam (25 mg/kg) and remimazolam (25 mg/kg) led to an immediate LRR in rats. Recovery from the LRR was observed
after 9.61+0.53 and 24.62+2.46 (meanztstandar error of the mean) min for rats treated with remimazolam and midazolam, respectively. Full recovery was observed after
11.60+0.48 and 132.34+6.25 min for rats treated with remimazolam and midazolam, respectively. When tested during LRR, none of the rats receiving remimazolam exhibited
a Haffner, corneal or Pinna reflex. In contrast, 2 of 6 rats treated with midazolam exhibited the Haffner reflex and none exhibited the corneal or Pinna reflex.

Conclusion: After intravenous injection at equal doses of 25 mg/kg, both remimazolam and midazolam caused a rapid LRR in rats. A rapid recovery from the sedative effects
was observed with remimazolam while recovery from the sedative effects of midazolam took substantially longer. It is concluded that remimazolam has a significantly shorter
duration of sedative effect than midazolam in the rat.
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Table 2.6.3.2-13 | Primary Pharmacodynamics | Test Article: Remimazolam
Report Title: In vivo Electrophysiological Evaluation of Putative Benzodiazepine Agonists
Route of Administration: i.v. | Location in CTD: 4.2.1.1.12 | Study Number:_

GLP Compliance: non-GLP

Aim of Study: Extracellular single cell recording studies to evaluate the ability of 4 novel benzodiazepines to inhibit substantia nigra pars reticulata (SNpr) neurons.
Study Design: Using an in vivo electrophysiological assay where the drugs inhibit the activity of SNpr neurons by potentiating their responses to a tonic, endogenous
GABAergic input.

Species (Gender, Strain, Supplier, n/Group): Rats (male, Sprague Dawley, Taconic, U.S.A, n=7-8), 6-10 dose-response curves for each drug

Age/Body Weight: 225-350 g

Conditioning and Surgical Pre-treatment: Anaesthetised (chloral hydrate, 400 mg/kg, i.p.) rats were placed in a stereotaxic instrument and the skull was surgically exposed.
An electrode was lowered through a small burr hole to the level of the substantia nigra for recording the neuronal activity.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam GW-502056, Batch No: no data, formulation: no data, increasing doses of 0.05 — 8 mg/kg, i.e. each dose doubled
the previously administered cumulative dose, i.v. via lateral tail vein

GW-439178 Batch No: no data, formulation: no data, increasing doses of 0.05-8 mg/kg, i.v. via lateral tail vein

GW-480473 Batch No: no data, formulation: no data, increasing doses of 0.05-8 mg/kg, i.v. via lateral tail vein

GW-481757 Batch No: no data, formulation: no data, increasing doses of 0.05-8 mg/kg, i.v. via lateral tail vein

Method of Evaluation: For each SNpr neuron, the firing rate after each dose was averaged and compared to the mean baseline rate before drug administration to generate a
percentage change in firing at each dose. ECso values + standard error of the mean (SEM) (using GraphPad Pism), the maximum inhibitory effect, and the time for recovery
form inhibition to baseline firing rates.

Statistical Analysis: No statistic analysis was performed.

Results: After i.v. administration remimazolam (named GW-502056 in this study) was found to inhibit neuronal firing of electrophysiologically well characterized neurons
of the SNpr with an 50% effective dose (EDso) of 0.8340.01 mg/kg (n = 7) and inhibited firing to 20% of baseline firing rates. The other test compounds inhibited the firing
of the neurons with the following EDsg values: 1.32+0.01 mg/kg (GW-439178, n = 8), 2.12+0.01 mg/kg (GW-480473, n = 8) and 4.87+0.01 mg/kg (GW-481757,n= 7). SNpr
cell firing recovered to 98% of baseline in 7 min for remimazolam, to >100% of baseline in 13 min for GW-439178, to 92 of baseline in 16 min for GW-480473, and to 96%
of baseline in 22 min for GW-481757.

Conclusion: Remimazolam was the most potent agonist of the series regarding inhibition of firing rates. Its inhibition produced by 8 mg/kg remimazolam within 7 min was
the fastest recovery to baseline rates of the series and much faster than that of diazepam and flurazepam (30-50 min), seen in earlier studies.
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Table 2.6.3.2-14 | Primary Pharmacodynamics | Test Article: Remimazolam
RBREE : XY U7 B SR 512 X D ONO-2745BS O #EHEM & 3 -4 2 7o O sl Stk E
Route of Administration: i.v. | Location in CTD: 4.2.1.1.13 | Study Number: -

GLP Compliance: non GLP

Aim of Study: Preliminary study to set endpoints, methods and conditions for comparison of remimazolam sedative action with existing drugs and to evaluate the effect of
flumazenil (benzodiazepine antagonist) against the sedative actions.

Study Design: Rats received remimazolam, midazolam, propofol, or dexmedetomidine hydrochloride intravenously into the tail vein and occurrence of loss of righting reflex
(LRR) was monitored. Effects of pre- or post administration of flumazenil were evaluated via LRR.

Experiment 1: Flumazenil (1, 2, 5, 10 mg/kg) was administered 2.5 min before midazolam (50 mg/kg, n = 10 per group); flumazenil (10 mg/kg) was administered 2.5 min
before propofol (10 mg/kg, n = 6 per group) and dexmedetomidine hydrochloride (20 pg/kg, n = 6 per group)

Experiment 2:  Flumazenil (1, 2, 5, 10 mg/kg) was administered 2 min after midazolam (50 mg/kg, n = 5-8 per group). Changing the time point of post treatment, flumazenil
(0.1, 0.2, 0.5, 1, 2, 5, 10 mg/kg) was administered 5 min after midazolam (50 mg/kg, n = 9-10 per group). Flumazenil (10 mg/kg) was administered 2 min after propofol
(10 mg/kg, n = 6 per group) and 10 min after dexmedetomidine hydrochloride (20 pg/kg, n =3 per group)

Experiment 3: Flumazenil (1, 2, 5, 10 mg/kg) was administered 2 min after midazolam (50 mg/kg, n = 10 per group).

Experiment 4:  0.01 mg/kg flumazenil was administered 2 min before 20 mg/kg remimazolam (n =7 per group), all following flumazenil doses (0.02, 0.05, 0.1, 0.2, 0.5,
1 mg/kg) were administered 2 min after 20 mg/kg remimazolam (n = 4-8 per group). To test higher doses of remimazolam, the following pairings were performed.

30 mg/kg remimazolam, 2 min later flumazenil (0.05, 0.1, 0.2, 0.5 mg/kg) (n =5 per group), 40 mg/kg remimazolam, 2 min later flumazenil (0.1, 0.2, 0.5 mg/kg) (n = 6 per
group), 50 mg/kg remimazolam, 2 min later flumazenil (0.5, 1, 2, 5, 10 mg/kg) (n = 5-6 per group).

Vehicle served as negative control in each single experiment.

Species (Gender, Strain, Supplier, n/Group): Rats [ale, Crl:CD (SD), Charles River Laboratories Japan, Inc., n =3 to 10 animals per group depending on experiment and
group]; Age/Body Weight: 6 or 7 weeks old at use; Conditioning and Surgical Pre-treatment: at least 5 days of adaptation on wood litter with food and water access at libitum,
6 animals per cage (size: W345 x 1.403 x H177 mm)

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam (ONO-2745BS, Lots SOL12621/5 and SOL12621/6), dissolved in saline (pH 3.3) to 10 mg/mL, diluted to 2, 3, 4, 5 mg/mL with
saline (pH 3.3)

Midazolam (Dormicum® Injection, serial no. T010Y04, 5 mg/mL or midazolam, Lot LTE0854), undiluted use or diluted to 5 mg/mL with saline
(pH 3.3)

Propofol (1%Diprivan® Injection, serial no. 45360, 10 mg/mL), diluted with saline to 1 mg/mL

Dexmedetomidine hydrochloride (Precedex® Injection 200 pg ‘Maruishi’, serial no. 7613, 100 pg/mL), diluted with saline to 2 pg/mL

Flumazenil (Lot 027K 1401), dissolved in polyethylene glycol / propylene glycol (1:1 v/v) to 6 mg/mL, further diluted with saline to 1 mg/mL

Method of Evaluation: Endpoint of evaluation were incidence, onset and duration LRR. Onset of LRR was defined by the animal being unable to return from supine to prone
position after >15 seconds. After a first spontaneous return to prone position after LRR, reversal was achieved when the animal was able to return from evaluator-imposed
supine position to prone position on 3 consecutive occasions. Microsoft Excel 2002 SP-2 (Microsoft Corp.) was used to calculate means and standard deviations and to create
tables and graphs.

Statistical Analysis: Significance tests were performed using SAS 9.1.3 Service Pack 4 (SAS Institute Japan) and the linked system EXSAS Ver.7.1.0 (Arm-Systech). Fisher’s
exact test with closed testing procedure for comparison between the test compound and control.
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Table 2.6.3.2-14 (cont.) | Primary Pharmacodynamics | Test Article: Remimazolam
RBREE : R U7 B SR 512 X D ONO-2745BS O #EHEM & 3l 4 2 7o O sl Stk E
Route of Administration: i.v. | Location in CTD: 4.2.1.1.13 | Study Number: -

GLP Compliance: non GLP

Results: Exp. 1:  Midazolam at 50 mg/kg induced LRR in all animals (10/10) and duration of LRR was 28.5+3.01 min. Pre-treatment with flumazenil (>5 mg/kg) significantly
antagonized the incidence of LRR (5 and 10 mg/kg flumazenil prevented LRR in 6/10 and 8/10 animals, respectively). Propofol and dexmedetomidine hydrochloride induced
LRR in all animals irrespective of a pre-treatment with solvent or flumazenil.

Exp.2and 3: Whether flumazenil was administered 2 min or 5 min after midazolam, dose-dependent reversal of LRR was seen from 1 min after flumazenil administration.
From 3 up to 20 min after flumazenil administration, some animals showed repeat LRR after initial reversal of LRR. Therefore, reversal of LRR was measured at 1 min after
addition of flumazenil and repeat LRR thereafter until 20 min. The number of animals with midazolam-induced LRR that showed reversal of LRR after flumazenil post-
treatment increased in a dose dependent manner, with significant differences seen at doses of >5 mg/kg in the flumazenil 2 min post-treatment evaluation system, and at doses
of >0.5 mg/kg in the flumazenil 5 min post-treatment evaluation system. Flumazenil had no effect on propofol-induced LRR. With dexmedetomidine hydrochloride, all
animals (3/3) showed reversal of LRR with solvent administration, reflecting a known reversal upon stimulation, in this case probably by solvent administration.

Exp.4: Remimazolam induced LRR in all animals at 20 mg/kg but for only 4.5+0.90 min which was considered to be too short to evaluate antagonistic effects of flumazenil.
At 30, 40, and 50 mg/kg, all animals showed LRR when flumazenil was administered 2 min after remimazolam administration. Flumazenil induced reversal of LRR at all
remimazolam dose levels, and the lowest dose of flumazenil inducing reversal of LRR in >50% of animals was 0.02, 0.2, 0.5 and 2 mg/kg, respectively, in remimazolam 20,
30, 40 and 50 mg/kg treatment groups. 3 of 38 animals died in the remimazolam 50 mg/kg group. Remimazolam dose levels of 30 and 40 mg/kg were therefore considered
to be optimal, because the duration of LRR was comparatively long (9.0 min, 11.0 min, respectively) and no deaths occurred at these doses.

The no observed effect level of flumazenil against midazolam-induced LRR was 1 mg/kg, and the effective dose exhibiting significant antagonistic action was 5 mg/kg. The
no observed effect level of flumazenil against LRR induced by remimazolam 30 mg/kg was 0.05 mg/kg, and dose level producing reversal in >50% animals was 0.2 mg/kg.

Conclusion: In pivotal studies, the sedative action of remimazolam will be investigated based on the endpoint of reversal of LRR, using a flumazenil post-treatment evaluation
system including evaluation of repeat LRR. The dose levels of remimazolam, midazolam and propofol will be set at 30, 50 and 10 mg/kg, respectively. The dose levels of
flumazenil will be set at 0.05, 0.1, 0.2, 0.5 and 1 mg/kg in the remimazolam treatment group, 1, 2, 5 and 10 mg/kg in the midazolam treatment group and 10 mg/kg in the
propofol treatment group. In pivotal studies, 10 animals per group will be used.
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Table 2.6.3.2-15 | Primary Pharmacodynamics | Test Article: Remimazolam
REEE LAY S OEEHE O RES
Route of Administration: i.v. | Location in CTD: 4.2.1.1.14 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To evaluate the sedative profile of remimazolam and compare it with the same dose of midazolam

Study Design: After i.v. drug administration of remimazolam into the tail vein, time to onset of loss of righting reflex (LRR), to recovery and full recovery from LRR was
recorded and compared to vehicle controls and midazolam. Recovery from LRR was reached when the animal was able to right itself three consecutive times after losing its
righting reflex. Full recovery was achieved when the animal walked without ataxia and was able to pull itself up three consecutive times when suspended from a horizontal
wire.

Species (Gender, Strain, Supplier, n/Group): Rats (male, Crlj:Wistar, Charles River Japan, Inc., n = 10)
Age/Body Weight: 8 weeks /286.8 —334.8 g
Conditioning and Surgical Pre-treatment: Stabilized for at least 5 days on wood litter with free access to food and water

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam besylate salt (Lot LIC-039-081-1), dissolved in a citric acid monohydrate and tri-sodium dehydrate buffer (0.15 M,
pH 3.5), 25 mg/kg i.v.

Midazolam (Dormicum® Injection, 5 mg/mL,_), 25 mg/kg i.v.

Control(s) Vehicle

Method of Evaluation: Latency and duration of LRR as well as time to recovery and full recovery from LRR were recorded compared to vehicle control and midazolam.
Mean time+standard error of the mean (SEM) to onset of LRR, to recovery from LRR and to total recovery were determined (n = 10).
Statistical Analysis: No statistical analysis was performed.

Results: Remimazolam induced LRR in all 10 animals immediately after administration, while midazolam immediately induced ataxia and LRR in 9/10 rats with latency of
2.0540.34 min. One rat treated with midazolam did not show any sedation and was disregarded for evaluation. Recovery from LRR occurred after 8.36+0.42 min for
remimazolam (n = 10) treated rats and 28.13£5.83 min for midazolam treated animals (n =9), full recovery was observed after 12.98+0.52 min and 135.56+11.03 min,
respectively.

Conclusion: Remimazolam and midazolam both induced LRR, the latter with ataxia before onset of LRR. Recovery from sedative effects was rapid with remimazolam and
took markedly longer with midazolam.
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Table 2.6.3.2-16 | Primary Pharmacodynamics | Test Article: Remimazolam
ABREE © ONO-2745 35 L U K O S E M IS8 1) £ Il K UM O SRt O Ll
Route of Administration: i.v. | Location in CTD: 4.2.1.1.15 | Report Number: -

GLP Compliance: non GLP

Aim of Study: To choose the optimum solvent for remimazolam and the optimal rat strain for evaluating sedative action.

Study Design: Solubility of remimazolam was assessed at room temperature by adding the respective solvent to remimazolam until dissolution was confirmed visually. To
assess tolerability of solvents, SD rats (n = 2-3) were injected one solvent i.v. into the tail vein and behavior of the animals was monitored during administration and 1 h later.
Normal saline, saline (pH 2.5-4.0) and lactose solvent (pH 3.1) were administered at 10 mL/kg, and citrate buffer (pH 3.8) and citrate buffer containing Sulfobutylether -
Cyclodextrin (Captisol®; SEB-B-CD) (pH 3.8) were administered at 10, 20 and 30 mL/kg. To rule out an effect of pH, motor activity was compared between SD rats injected
either with control substances normal saline or saline at pH 3.3 (n = 4).

For comparison of the sedative action of remimazolam in different solvents and different rat strains, SD and Wistar rats intravenously received either 10 or 30 mg/kg
remimazolam solved in saline, citrate buffer containing SEB-B-CD, or lactose solvent (n = 4). Onset and recovery of ataxia and loss of righting reflex (LRR) were recorded.
Additionally, 1 animal was administered 80 mg/kg and 3 animals received 100 mg/kg remimazolam. LRR and deaths were noted.

For comparison of sedative action of propofol and midazolam in different rat strains ,SD and Wistar rats intravenously received 5 and 10 mg/kg propofol (n = 4), or 25 and
50 mg/kg midazolam (n = 5). In addition, 100 mg/kg midazolam were administered to both strains (n = 2). LRR, ataxia, and lethality were determined.

Species (Gender, Strain, Supplier, n/Group): Rats (male, Crl:CD (SD) and Crlj:WI (Wistar), Charles River Laboratories Japan, Inc., n=4)
Age/Body Weight: 6-7 weeks old at use
Conditioning and Surgical Pre-treatment: 3—6 animals per cage were acclimatized for at least 5 days with food and water ad libitum.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):
Remimazolam (Lot No: SOL12621/5, .), dissolved to 10 mg/mL and further diluted to 1 and 3 mg/mL
Test Solvents with each of the test solvents below;

(1) normal saline

(2) saline (pH 2.5-4.0)

(3) citrate buffer (pH 3.8)

(4) citrate buffer containing SEB-B-CD (pH 3.8)

(5) lactose solvent (pH 3.1 |
Midazolam (Lot No: TO10Y04, ), dissolved in 1 mol/L hydrochloric acid, diluted to

10 mg/mL and further diluted to 2.5, 5, and 10 mg/mL with normal saline and adjusted to pH 3.3.
Propofol (1%Diprivan® Injection, Lot No: 45360,*), diluted with normal saline to 1 and 5 mg/mL
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Table 2.6.3.2-16 (cont.) | Primary Pharmacodynamics | Test Article: Remimazolam
AUBRZRE : ONO-2745 3 J UK ISR O BTERE IS 381 £ P iEds & OV O Rl D St
Route of Administration: i.v. | Location in CTD: 4.2.1.1.15 | Report Number: -

GLP Compliance: non GLP

Method of Evaluation: Solubility of remimazolam was assessed at room temperature by adding the respective solvent to remimazolam until dissolution was confirmed
visually. Tolerability of solvents was assessed by visual monitoring of behavior during injection and 1 hour later. To assess motor activity, each animal was placed into a cage
equipped with an infrared sensor and cumulative motor activity per min was measured for 30 min (n = 4/group).

Ataxia was defined as the state in which the animal was unable to clamber normally when suspended 3 consecutive times on the wire mesh. LRR was defined as the state in
which the animal was unable to return its head to normal position 3 consecutive times while in supine position. The variables evaluated were number of animals experiencing
LRR, onset of LRR, duration of ataxia and LRR, and number of dead animals.

Statistical Analysis: No statistical analysis was performed.

Results: Solubility of remimazolam at room temperature was 14, 5, 20, and 16 mg/mL in normal saline (pH = 3), citrate buffer (pH = 4), citrate buffer containing SEB--CD
(pH = 4), and lactose solvent (pH ~ 3), respectively. Saline at pH 3.1-4.0 had no effect on behavior, though with saline at pH 2.5 squealing and struggling was observed
during injection. Since solubility of citrate buffers was low, 20 and 30 mL/kg in addition to 10 mg/kg were administered. In citrate buffer, no effects were observed at
10 mL/kg, 2/2 animals showed transient lower limb paralysis at 20 mL/kg, 1/2 animal died at 30 mL/kg. In citrate buffer containing SEB-B-CD, 2/2 animals showed slight
struggling at 10 mL/kg, 2/2 animals showed transient lower limb paralysis at 20 mL/kg and 2/2 animals died at 30 mL/kg. Neither normal saline nor pH 3.3 saline administered
into the tail vein induced ataxia or changed motor activity.

None of the solvents [normal saline, citrate buffer containing SEB-B-CD (pH 3.8), lactose solvent (pH 3.1)] differed in terms of sedative action of remimazolam (number of
animals with LRR, onset and duration of LRR, duration of ataxia). The same is true for the two rat strains. 1/1 animal treated with 80 mg/kg remimazolam experienced LRR
for 10.3 min and survived while 3/3 animals treated with 100 mg/kg developed dyspnea immediately after administration and died.

No difference between rat strains regarding sedation and mortality. Therefore, the table below includes data of SD rats only and also integrates sedation data of remimazolam.
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Table 2.6.3.2-16 (cont.) | Primary Pharmacodynamics

AUBRZRE : ONO-2745 3 J UK ISR O BTERE IS 381 £ P iEds & OV O Rl D St

| Test Article: Remimazolam
Route of Administration: i.v. | Location in CTD: 4.2.1.1.15

| Report Number: -
GLP Compliance: non GLP

Conclusion: On the basis of the above results, it was decided to use normal saline as the remimazolam solvent and SD as the rat strain in the next efficacy pharmacology

studies. It was decided to dissolve remimazolam in normal saline to a concentration of 10 mg/mL and then to dilute with saline (pH 3.3).

Table Sedative action of remimazolam, midazolam, and propofol in SD rats (meanSEM)

Test Article Dose (mg/kg, i.v.) No. of Deaths Incidence of LRR Onset of LRR Duration of LRR Duration of Ataxia
(min) (min) (min)

Remimazolam 10 0/4 4/4 1.3+0.1 2.74£0.6 6.3+0.3
(solvent: normal 30 0/4 4/4 0.3+0.1 8.7+0.6 10.6+0.4
saline) 100 3/3 3/3 - - -
Midazolam 25 0/5 4/5 10.1+4.0 25.2+12.8 85.6+12.4

50 0/5 5/5 1.4+1.1 43.7+9.1 131.3£16.6

100 1/2 2/2 0 127.4 2143
Propofol 5 0/4 2/4 0.3 0.6 4.2+0.6

10 0/4 4/4 0 7.7£1.2 10.3+0.9
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Table 2.6.3.2-17 | Primary Pharmacodynamics | Test Article: Remimazolam
BRI : ONO-2745BS @ 7~ MHEHMER ORE BEFEY & Ol L O ERGTE) —EDsofifl & LDso fEIZ B3~ 2 SEINfiRT —
Route of Administration: i.v. | Location in CTD: 4.2.1.1.16 | Study Number: ﬁ

GLP Compliance: non GLP

Aim of Study: To calculate and compare 50% effective dose Woss of righting reflex (LRR) and 50% lethal dose (LDs) values for remimazolam, midazolam, propofol
and dexmedetomidine hydrochloride using data from study (Table 2.6.3.2-16)
Study Design: Based on the data of number of animals occured LRR and number of deaths in study EOS8QAO005, the EDsy and the LDsy were calculated and the margins

between effective and lethal doses were determined as the ratio of LDso/EDsy.
Species (Gender, Strain, Supplier, - Refere to Studyi
Age/Body Weight: Refere to Study

Conditioning and Surgical Pre-treatment: Refere to Study_

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Refere to Study
Midazolam Refere to Study
Propofol Refere to Study
Dexmedetomidine hydrochloride Refere to Study

Control(s) Refere to Study

Method of Evaluation: Based on the results of study , the EDs and the LDsy were calculated and the margins between effective and lethal doses (the ratio of
LDso/EDsg) were determined. EDsg values and LDso values were calculated by the probit method and 95% confidence intervals were determined where possible.
Statistical Analysis: No statistical analysis was performed.

Results: For remimazolam, midazolam, propofol and dexmedetomidine hydrochloride, the EDso were 3.9, 14, 4.4 mg/kg and 8.6 pg/kg, respectively. The LDso were 90, >100,
22 mg/kg and >1000 pg/kg, respectively. Accordingly, the ratios of LDso/EDso were 23, >7.1, 5.0 and >120-fold, respectively. The 95% confidence intervals for the the LDso
of remimazolam and the EDs of propofol could not be determined. The LDso of midazolam and dexmedetomidine hydrochloride could not be determined because number
of deaths were less than 5 of 10 animals even at the highest dose.

Conclusion: The study showed that remimazolam exhibited larger margin between effective and lethal doses than propofol.
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Table 2.6.3.2-18 | Primary Pharmacodynamics | Test Article: Remimazolam
Report Title: Evaluation of CNS7056X.besylate in two vehicles for sleep induction (Loss of Righting Reflex) in the rat.
Route of Administration: i.v. | Location in CTD: 4.2.1.1.17 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To evaluate the potential to induce loss of righting reflex (LRR) of remimazolam after i.v. administration in two different vehicles in the rat.
Study Design: Rats (n = 8) received remimazolam i.v. at 3 different doses in 2 different vehicles. Duration of LRR and number of animals showing LRR were recorded and
compared between the two vehicles.

Species (Gender, Strain, Supplier, n/Group): Rat (male, Rj: Sprague-Dawley, Elevage Janvier, France, n = 8)
Age/Body Weight: 200-246 g
Conditioning and Surgical Pre-treatment: Stabilized for at least 5 days on wood litter with free access to food and water

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administratio

ns):
Remimazolam CNS7056X.besylate (CNS 7056B),—M_ white powder, dispersed in vehicle 1

or dissolved in vehicle 2
10, 20 and 30 mg/kg of base, i.v.

Vehicle 1 25.86% w/v B-cyclodextrin (Captisol®) in 25 mmol/L citrate buffer solution (pH = 3.8), i.v.

Vehicle 2 25 mmol/L citrate buffer solution (pH = 3.8), i.v.

Method of Evaluation: The latency and duration of LRR (maximum: 90 minutes after administration) were recorded in rats received either vehicle or test substance by the
intravenous route. The righting reflex test was performed as soon as the animals appear sedated, approximately every 20-30 seconds. Once the righting reflex was absent,
duration of LRR was measured by testing for the return of the righting reflex approximately every 20-30 seconds thereafter.

Statistical Analysis: Fisher’s Exact test for quantal data (number of rats showing LRR) and analysis of variance (ANOVA) followed by Dunnett’s t test for quantitative data
(latency and duration of LRR)

Results: Remimazolam prepared in vehicle 1 significantly and dose-dependently induced short lasting LRR. Out of 8 rats, 5 (p<0.05), 7 (p<0.01) and 8 (p<0.001) rats showed
LRR upon administration of 10, 20 and 30 mg/kg, respectively, and duration of LRR increased correspondingly [2.3 min (p<0.05), 4.9 min (p<0.01) and 8.9 min (p<0.01)].
Remimazolam prepared in vehicle 2 significantly and dose-dependently induced a short lasting LRR in 6 rats (p<0.01), 8 rats (p<<0.001) and 8 rats, (p<0.001) showed LLR
out of 8 rats after administration of 10, 20 and 30 mg/kg, respectively. Duration of LRR increased correspondingly [1.9 min (not significant), 6.0 min (p<0.01), 8.1 min
(p<0.01)].

Conclusion: Remimazolam had similar effects when prepared in vehicle 1 or vehicle 2, indicating that the effects of remimazolam were not affected by the presence of p-
cyclodextrin (Captisol®).
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Table 2.6.3.2-19 Primary Pharmacodynamics Test Article Remimazm

PRERFEE : ONO-2745BS (Lot FH YMK110831) @ 7 v b #FFEH

Route of Administration: i.v. | Location in CTD: 4.2.1.1.18 | Study Number:-

GLP Compliance: non GLP

Aim of Study: To compared the sedative efficacy of remima: 621/6) used in preclinical studies with that of remimazolam (lot no._) containing
new impurities in order to confirm if one of new impuritiesw had no impact on the sedative effect of remimazolam.

Study Design: After i.v. administration of the test substance into the tail vein, animals were each placed into a plastic container and checked for loss of righting reflex (LRR)
in a blinded manner.

Species (Wier, n/Group): Rats [male, Crl:CD(SD), Charles River Laboratories Japan, n = 10 for remimazolam (lot no. _M) and
n=6 for ]

Age/Body Weight: 6 weeks

Conditioning and Surgical Pre-treatment: Acclimation period of 6-8 days on wood litter with free access to food and water

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):
Remimazolam (lot no. ) (ONO-2745BS, W_, purity

94.6%), dissolved in physiological saline. 1. 2. 5. and 10 mg/keg. i.v. into the tail vein
Remimazotan (1ot no. ) (on0->73555, I . o N . o icss o 557%)

dissolved in physiological saline. 1. 2. 5. and 10 mg/kg, i.v. into the tail vein
. N . . B . o s o 95, disolved In

physiological saline,
(Exp 1) 10, 20, and 50 mg/kg, i.v. into the tail vein
(Exp2)0.2,0.5,1, 2,5, 10, and 20 mg/kg, i.v. into the tail vein

Control(s) Physiological saline

Method of Evaluation: The primary endpoints for sedative effect were the number of animals exhibiting LRR (defined as the failure of an animal return to the prone position

within 15 sec after being placed in a supine position), the latency and duration of LRR. An animal was considered to have recovered from LRR if it successfully returned to
e consecutive times. As a secondary endpoint the EDsy for number of animals showing LRR was calculated. Further endpoints for experiments with

W were ataxia (staggering gait or prone position) and mortality.

Statistical Analysis: Tests of significant differences were conducted with SAS 9.2 TS2M3 (SAS Institute Japan Ltd.) and its cooperative system EXSUS Ver. 7.7.1 (CAC

MtallWxact test with testing closed procedure (significance level of 5%) for comparison between the control and remimazolam groups (lot no.

One-tailed Cochran-Armitage trend test (significance level of 5%) to confirm dose-relationships in remimazolam groups.
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Table 2.6.3.2-19 (cont.) Primary Pharmacodynamics Test Article: Remimaz

[T ’
PRERFEE : ONO-2745BS (Lot FH YMK110831) @ 7 v b #FFEH

Route of Administration: i.v. | Location in CTD: 4.2.1.1.18 | Study Number:-
GLP Compliance: non GLP
Results: All parametegs g
remimazolam (lot no.

d (incidence of LRR, latency and duration of LRR) were similar between remimazolam (lot no._, with new impurities) and
use inical purposes). Both lots induced dose-dependent LRR and significant effects were observed from a dose of 5 mg/kg. The
EDs values of lot no. were 2.1 and 2.2 mg/kg, respectively.
In experiment 1, high doses of (10, 20, and 50 mg/kg) induced LRR at doses of 20 (4/6 animals) and 50 mg/kg (6/6 animals) as well as ataxia at all
doses tested (3/6 animals at 10 mg/kg, 6/6 animals at 20 and 50 mg/kg). Duration of LRR was 1.2+0.38 min in the 20 mg/kg group and 6.9+1.73 min in the 50 mg/kg group.
1, 2 and 3 out of 6 animals died at 10, 20 and 50 mg/kg, respectively. In the cased of 50 mg/kg group, animals showed LRR and decrease of respiratory rate immediately after
administration and died 3 or 9 min after administration due to respiratory arrest. In the case of 20 mg/kg group, 1 out of 2 animals was once recovered from LRR but found
dead in a housing cage 15 min after administration. Other animals (one in each 10 and 20 mg/kg group) was found dead in housing cages next morning although the existence

was confirmed until 1 hour af inj

In experiment 2, low doses ofm (0.2 to 20 mg/kg) resulted in LRR at the highest dose of 20 mg/kg (5/6 animals) with latency of 1.1£0.27 min, as well as
ataxia at doses of 5 mg/kg (1/6 animals ), 10 mg/kg (4/6 animals) and 20 mg/kg (6/6 animals). 3 out of 6 animals in the 20 mg/kg group died. 2 out of 3 deaths were confirmed
at 1 or 5 min after administration, and 1 out of 3 deaths was found the next morning of the study in an individual cage . At necropsy of the rat died the next morning of the
study, dark red color in the lungs and dark red pleural fluid were observed. It was suggested the cause of deaths was the effects on the cardiovascular and cardiopulmonary
systems. No deaths were observed at doses of 10 mg/kg or lower. Necropsy was performed in all survival animals the next day of the study (about 24 hours after administration)
and no abnormalities were not observed.

Conclusion: Comparison of the two lots of remimazolam (lot no. _ﬁ_) showed that the new impurities contained in lot no. _had no

impact on the sedative effe
One of the new impurities induced LRR in more than half of an

Wses of 20 mg/kg or more. As remimazolam induced LRR in more
than half of animals received the doses of 5 mg/kg or more, the sedative potency of was estimated to be one forth of that of remimazolam. Because

one death was found the next i despite individual housing i i i s considered that two deaths found the next morning in experiment 1
were due to the direct effect of] inimum lethal dose of]
necessary in regards of the safety of .

by bolus injection was 10 mg/kg. Further investigation was considered
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Table 2.6.3.2-20 | Primary Pharmacodynamics | Test Article: Remimazolam
AREE : N VTP R EREGAIR 512 X 5 ONO-2745BS 35 L OMEAF 34 O $1FHE 1
Route of Administration: i.v. | Location in CTD: 4.2.1.1.19 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To examine whether the sedative effect of remimazolam was antagonized by the benzodiazepine receptor antagonist flumazenil

Study Design: In a blinded manner, remimazolam or control drugs midazolam and propofol were administered to rats and the induction of loss of righting reflex (LRR) was
confirmed. Flumazenil was administered 2 min after administration of the sedative drugs. The recovery from LRR was assessed at 1 min after administration of flumazenil.
For animals recovered from LRR, no re-appearance of LRR was confirmed up to 20 min after administration of flumazenil.

Species (Gender, Strain, Supplier, n/Group): Rats (male, Crl:CD(SD), Charles River Laboratories Japan, n = 10)
Age/Body Weight: 6 weeks
Conditioning and Surgical Pre-treatment: Acclimation period of 8-9 days on wood litter with free access to food and water

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations |:
Remimazolam (ONO-2745BS, m_, purity 95% or more), dissolved in

physiological saline adjusted to pH 3.3

30 mg/kg, i.v. into the tail vein
Midazolam “., Dormicum® Injection, serial no. AOO1AQ1), undiluted use, 50 mg/kg, i.v. into the tail vein
Propofol (1%Diprivan® Injection, , serial no. 11570), diluted with physiological saline, 10 mg/kg, i.v. into the
tail vein
Flumazenil ., Lot No. 027K 1401, purity 95% or more), first dissolved in a mixture of polyethylene

glycol and propylene glycol (1:1 vol) to 6 mg/mL, further diluted with physiological saline;
0.05, 0.1, 0.2, 0.5, 1 mg/kg in combination with remimazolam, 1, 2, 5, 10 mg/kg in combination with midazolam,
10 mg/kg in combination with propofol, i.v. into the tail vein

Method of Evaluation: Primary endpoint was the number of animals recovered from LRR at 1 min after administration of flumazenil. Secondary endpoint was the number of
animals showing re-appearance of LRR after the recovery from LRR.

Statistical Analysis: Statistical analysis was conducted with SAS 9.1.3 Service Pack 4 (SAS Institute Japan Ltd.) and its cooperative system EXSAS Ver. 7.5.2 (Arm Systex
Co, Ltd.). One-tailed Fisher’s exact test (significance level of 5%) with closed testing procedure was performed for comparison between the test compounds and flumazenil
or vehicle. No statistical analysis was performed for propofol because of the same results between flumazenil and vehicle groups. One-tailed Cochran-Armitage trend test
(significance level of 5%) was performed to confirm dose-relationship of flumazenil in theremimazolam and midazolam groups.
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Table 2.6.3.2-20 (cont.) | Primary Pharmacodynamics | Test Article: Remimazolam
AREE : N VTP R EREGAIR 512 X 5 ONO-2745BS 35 L OMEAF 34 O $1FHE 1
Route of Administration: i.v. | Location in CTD: 4.2.1.1.19 | Study Number: -

GLP Compliance: non GLP

Results: In remimazolam groups, flumazenil increased the number of animals recovering from LRR dose-dependently with significant increases at doses of 0.2 mg/kg or
more, while vehicle did not produce recovery in any of the animals. The number of animals with recovery from LRR/total number of animals was 0/10, 2/10, 5/10, 10/10,
10/10 at flumazenil doses of 0.05, 0.1, 0.2, 0.5, and 1 mg/kg, respectively. No re-appearance of LRR occurred in remimazolam groups.

In midazolam groups, flumazenil increased the number of animals with recovery from LRR dose-dependently, with significant increases at doses of 5 mg/kg or more, while
vehicle did not produce recovery in any of the animals. The number of animals with recovery from LRR/total number of animals was 0/10, 2/10, 7/10, and 9/10 at flumazenil
doses of 1, 2, 5, and 10 mg/kg, respectively. Re-appearance of LRR was observed in 2/2, 5/7, and 2/9 animals that had recovered from sedation at 2, 5, and 10 mg/kg of
flumazenil, respectively.

In propofol groups, no recovery from LRR was observed in any of the animals after administration of vehicle or flumazenil at a dose of 10 mg/kg. Six animals were excluded
due to technical problems such as loss of catheter or incomplete administration needle misplacement.

Conclusion: The sedative effect of remimazolam was dose-dependently reversed by flumazenil without any case of re-appearance of LRR and the doses needed for this effect
were lower than those necessary for reversal of midazolam-induced sedation. Based on the differences in responsiveness to flumazenil, remimazolam was considered to have
different characteristics from midazolam or propofol, suggesting that remimazolam might have a higher safety profile than these existing drugs.
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Table 2.6.3.2-21 Primary Pharmacodynamics Test Article: Remimazolam, R-Remimazolam,
CNS 7054, R-CNS 7054

A E - ON0-2745BS Ot L O O 7 > 1 SEHER

Route of Administration: i.v. | Location in CTD: 4.2.1.1.20 | Study Number: -

GLP Compliance: non GLP _
] : To compare the sedative effects of the metabolite CNS 7054, the _ of CNS 7054 i_m_ of remimazolam (.

M) with that of remimazolam by means of the evaluation of ataxia.

Study Design: After i.v. administration of the test compounds to rats via the tail vein, the occurrence of ataxia was investigated for 10 min in a blinded manner. Due to a low

solubility of the metabolites, two experiments were performed using either solubilizier (experiment 1) or saline adjusted to pH 3.3 (experiment 2) as vehicle.

Species (Gender, Strain, Supplier, n/Group): Rats [male, Crl:CD(SD), Charles River Laboratories Japan, n = 10]

Age/Body Weight: 6 weeks

Conditioning and Surgical Pre-treatment: Acclimatisation period of 8-9 days in econ cages on bedding with free access to food and water in groups of 5 animals

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

CNS 7054 (ONO-IN-252, Lot No. YSD070912-1, purity 95% or more; )

dissolved in 4 vol% WellSolve® (Celeste Corporation, Japan) in phosphate buffered salts (PBS), 20, 50, and 100

me/ko. i.v. into tail vein
T SR . o 0501151 purity 95% or more:

dissolved in 4 vol% WellSolve® (Celeste Corporation, Japan) in PBS. 100 meg/ke. i.v. into the tail vein
Remimazolam (ONO-2745BS, Lot No. SOL12621/6, purity 95% or more; )

dissolved in 4 vol% WellSolve® (Celeste Corporation, Japan) in PBS for experiment 1 or saline adjusted to pH 3.3

for experiment 2. 0.2, 0.5, and 1 mg/kg, i.v. into the tail vein
L N 5~ v NG50110:1, purity 95% or more, I

dissolved in saline adjusted to pH 3.3. 5. 10 and 20 mg/kg, i.v. into the tail vein
Control 1 4 vol%WellSolve® _) in PBS, i.v. into the tail vein
Control 2 saline adjusted to pH 3.3, i.v. into the tail vein

Method of Evaluation: Minimum effective dose (MED) that is the lowest dose level of the test compound that produces statistically significant number of animals showing
ataxia within 10 min after dosing was determined as the primary endpoint.

Statistical Analysis: Statistical analysis was performed using SAS 9.1.3 Service Pack 4 (SAS Institute Japan Ltd.) and its cooperative system EXSAS Version 7.5.2 (Arm
Systex Co., Ltd.). One-taj ] ’ ct probability tests with closed testing procedure for comparison between control 1 and either CNS 7054 or regj ell
as control 2 and either W or remima -tailed Cochran-Armit, ts to confirm dose-relationships of CNS 7054, W or
remimazolam. No statistical tests were performed forM because the result of] Wwas the same as that of control 1. Results were considered significant
when p<0.05.
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Table 2.6.3.2-21 (cont.) Primary Pharmacodynamics Test Article: Remimazolam, R-Remimazolam,
CNS 7054, R-CNS 7054

B F R - ON0-2745BS ot L O O 5 - - SEEEN

Route of Administration: i.v. | Location in CTD: 4.2.1.1.20 | Study Number: -

GLP Compliance: non GLP

Results: Experiment 1 compared ataxia induction by_ the metabolite, control 1 and remimazolam: In the CNS 7054 groups, a dose-dependent increase of
animals with ataxia was observed, being 0/10, 3/10, and 7/104 and 100 mg/kg gro jvely. The increase in the 100 mg/kg group was significant (p<0.01)
compared to the control, where no ataxia occurred. With thew of the metabolite ), no ataxia was induced at 100 mg/kg. With remimazolam, ataxia
occurred dose-dependently in 1/10, 7/10, and 10/10 animals that had received 0.2, 0.5, and 1 mg/kg, respectively. The increase was significant with 0.5 mg/kg (p<0.01) or 1
mg/kg (p<0.001).

Experiment 2 compared ataxia induction by control 2, _ and remimazolam. No ataxia occurred in the control group. In the _ groups, a dose-
dependent increase of animals with ataxia was observed, being 0/10, 3/10, and 9/10 animals in the 5, 10, and 20 mg/kg groups, respectively. The increase in the 20 mg/kg
group was significant (p<0.001). In the remimazolam groups, a dose-dependent increase in ataxia was observed, with the number of animals with ataxia in the 0.2, 0.5, and
1 mg/kg groups bein 10/10 animals, respectively. Increases were significant at doses of 0.5 mg/kg (p<0.01) or 1 mg/kg (p<0.001).

MEDs of CNS 7054%, and remimazolam were 100, 20, and 0.5 mg/kg, respectively. MEDs of remimazolam for ataxia in both experiments were 0.5 mg/kg
regardless of using different vehicles.

Conclusion: The sedative effect of CNS 7054, a major metabolite of remimazolam, was investigated. It induced ataxia dose-dependently but its sedative effect was significantly
weaker and reached only 1/200 of the effect achieved with remimazolam based on MEDs. Therefore, rapid metabolisation of remimazolam to CNS 7054 results in its

characteristic rapj ative effect.
tigation ofW i ) and its metabolite CNS 7054 _) revealed no serl for the latter (-

) and a weak sedative effect of reaching 1/40 of the effect of remimazolam. Therefore, it was concluded that are unlikely to have an
effect on the sedative action of remimazolam.
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Table 2.6.3.2-22 | Primary Pharmacodynamics | Test Article: Remimazolam
AERF S - ONO-IN-251 @ X =7 X SHFHEM L Ol P BB O MG (RuEHERIR G Fpikb)
Route of Administration: i.v. | Location in CTD: 4.2.1.1.21 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To assess the sedative effect of remimazolam in micropigs by i.v. bolus or infusion and collect plasma samples for plasma pharmacokinetics of remimazolam.
Study Design: Micropigs received bolus administrations (100, 300, 1000 pg/kg) or infusion (0, 30, 100 pg/kg/min) of remimazolam and the sedative effects were evaluated
before and up to 240 min after administration using sedation scoring systems. During the observation period, arterial and venous blood samples were collected at 13 and 11
times, respectively. Animals were defined as recovered as soon as a score of 0 was reached. Continuous infusions were given for 240 min with concurrent and subsequent
assessment of sedation for further 240 min. During the entire observation period of 480 min, arterial and venous blood was collected 18 and 16 times, respectively.

Species (Gender, Strain, Supplier, n/Group): Micropig (male, NIBS, obtained from Nisseiken Co., n = 4)

Age/Body Weight: 5 months/ 14.3-15.7 kg on the day of receipt.

Conditioning and Surgical Pre-treatment: Quarantine for 7 days was applied followed by acclimation for 11 days. The animals were housed individually in cages with free
access to water and fed 400 g of solid diet per day. Catheters were implanted into the superior vena cava for administration and the femoral vein or artery for blood collection.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):
Remimazolam (ONO-IN-251, lot no. SOL12621/6, ), diluted with saline

Bolus administration: 100, 300, 1000 pg/kg, i.v. via catheter
Infusion: 10, 30, 100 pg/kg/min, i.v. via catheter

Control Vehicle (saline)

Method of Evaluation: Sedation levels were evaluated by sedation scoring system before and at various time points up to 240 min after administration. The mean effect score
(sedation score) was calculated as the sum of the effect score for general sedation (muscle tone, explorative behavior, responsiveness to background stimuli and gait/posture,
score: 0-4 for each symptom), ptosis (score: 0-4) and pinna reflex (score: 0-8), devided by three. Arterial and venous blood samples were collected before and at various time
points up to 240 min after i.v. bolus or infusion.

Statistical Analysis: No statistical analysis was performed.

Results: Remimazolam at 100, 300, and 1000 pg/kg via bolus administration caused dose-dependent sedation, which was assessed using the scoring system mentioned above.
Marked sedative effects indicated as 3 or higher scores for general sedation and ptosis were noted at 1000 pg/kg. Sedation lasted for 15 min after administration, and the
scores returned to normal by 60 min after administration. Pinna reflex did not disappear even at 1000 pg/kg. Remimazolam at 10, 30, and 100 pg/kg/min by continuous
administration caused dose-dependent sedation assessed by the same scoring system as above. Marked and stable sedative effects indicated as 3 or higher scores for general
sedation and ptosis were noted at 100 pg/kg/min from 5 min after the start of infusion to the end of infusion. Sedation lasted 25 min after the end of infusion, and the scores
returned to normal by 105 min after the end of infusion. Pinna reflex was not affected even at 100 pg/kg/min.

Conclusion: Remimazolam exhibits dose-dependent sedative effects when administered either by bolus or by 240-minute continuous administration in micropigs.
Furthermore, the sedative effects of remimazolam do not accumulate, and recovery from sedation by remimazolam is not delayed even after 240-minute continuous
administration.
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Table 2.6.3.2-23 | Primary Pharmacodynamics | Test Article: Remimazolam
Report Title: The sedative effect of intravenous administration of CNS 7056X and midazolam in the Yucatan micropig
Route of Administration: i.v. | Location in CTD: 4.2.1.1.22 Study Number:_

GLP Compliance: non GLP

Aim of Study: To evaluate the sedative effects of remimazolam and midazolam in the Yucatan micropig

Study Design: In the first set of experiments, micropigs received i.v. bolus injections of either remimazolam or midazolam (0.05-3 mg/kg) into the femoral vein and were
observed for behavioral changes. In a second set of experiments, continuous infusions were conducted with remimazolam (26.4 pg/kg/min) and midazolam (30 or 45
pg/kg/min) until a constant and equivalent deep level of sedation was observed. Infusion was discontinued as soon as the animal reached maximal sedation and time to full
recovery was determined. The behavioral changes were assessed during the experiments using a scoring system (see below). Heart rate and blood pressure were monitored
in one experiment.

Species (Gender, Strain, Supplier, n/Group): Micropig (female, Yucatan, n = 3)

Age/Body Weight: 31-51 kg

Conditioning and Surgical Pre-treatment: The right femoral artery and vein were cannulated. The access ports were exposed on the back of the pigs. The animals were trained
for a sling and for handling.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam CNS 7056X (GW502056) plus NaCl (sufficient to provide a 0.9% solution) were dissolved in 0.1 mol/L HCI and
0.1 mol/L NaOH (2.03:1, volume:volume) to provide a solution of 10 mg/mL

Bolus administration: 0.05-3 mg/kg, i.v. via femoral catheter

Infusion: 26.4 pg/kg/min, i.v. via femoral catheter

Midazolam (Versed®, 5 mg/mL)
Bolus administration: 0.05-3 mg/kg, i.v. via femoral catheter
Infusion: 30 or 45 pg/kg/min, i.v. via femoral catheter

Method of Evaluation: Sedation levels were evaluated using sedation scoring system at various time points. The mean effect score was calculated as the sum of the effect
score for general sedation (gait/posture, muscle tone, responsiveness to background stimuli and food, explorative behavior, score: 0-4 for each symptom), ptosis (score: 0-4)
and responsiveness to ear blast (score: 0-8), divided by three. The maximum possible score was 5.3.

Statistical Analysis: No statistical analysis was performed.

Results: Intravenous injection of both midazolam and remimazolam had sedative effects in the Yucatan micropig after bolus dosing. Onset of sedation was fast for both drugs.
The depth of sedation increased dose-dependently for both compounds. With continuous infusion, a constant and equivalent deep level of sedation (score 5.3) was observed
by infusion of remimazolam (26.4 pg/kg/min for 14 min) or midazolam (45 pg/kg/min for 19 min). Recovery from sedation induced by remimazolam was seen within 30
min. Recovery from sedation by midazolam was seen after approximately 90 min. The effects of remimazolam (26.4 pg/kg/min) and midazolam (30 pg/kg/min) on heart rate
and blood pressure were also monitored. Remimazolam caused a similar reduction in heart rate and blood pressure to that seen with midazolam. Both drugs showed a similar
recovery from reduced blood pressure while recovery from reduced heart rate appeared more rapid for remimazolam.

Conclusion: Remimazolam more potently and rapidly induced sedation in micropigs than midazolam and exhibited no major effect on heart rate and blood pressure. Recovery
from sedation induced by remimazolam was markedly shorter than seen after intravenous administration of midazolam.
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Table 2.6.3.2-24 | Primary Pharmacodynamics | Test Article: Remimazolam
RBRAEE : I =7 ZI2851F D ONO-IN-251 DA K OERFF5- T O #FHE
Route of Administration: i.v. | Location in CTD: 4.2.1.1.23 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To investigate the dose levels of remimazolam to induce and maintain sedation (general sedation score of 4) and collect blood samples to determine the effective
plasma concentration.

Study Design: Remimazolam (bolus, 0.6 mg/kg/min) was administered intravenously for induction of sedation until general sedation score of 4 was achieved. The bolus
injection was then stopped and infusion of remidazolam was started at the highest dose for 30 min (4.0 mg/kg/h) for maintenance of sedation. Subsequently, the doses of
infusion (2.5, 1.6, 1.0, 0.6, 0.4 mg/kg/h) were reduced in stages every 30 min until the general sedation score was reached 3. The maintenance dose to maintain general
sedation score of 4 for 30 min was determined.

Species (Gender, Strain, Supplier, n/Group): Micropig (male, NIBS, Nisseiken Co. Ltd., n = 6 per group)

Age/Body Weight: 5-6 months, 17.0-19.6 kg

Conditioning and Surgical Pre-treatment: Quarantine for 7 days were applied followed by acclimation for 4 days. The animals were housed individually in cages with free
access to water and fed 400 g of solid diet per day. Catheters were implanted into the superior vena cava for administration and the right femoral artery for blood collection.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam ONO-IN-251BS (lot no. SOL12621/6), dissolved in physiological saline. Doses were expressed as the free base.
induction dose: 0.6 mg/kg/min, until general sedation score 4 was reached, i.v. bolus via catheter
maintenance dose: 4.0, 2.5, 1.6, 1.0, 0.6, 0.4 mg/kg/h (decreasing at 30 min intervals), i.v. infusion via catheter

Control(s) Vehicle (saline solution, lot no. 9K81N, Otsuka Pharmaceutical Co., Ltd.)

Method of Evaluation: Sedation levels were evaluated using sedation scoring system at before/after induction of sedation and every 15 min during infusion for maintenance.
Scores for general sedation (muscle tone, explorative behavior, responsiveness to background stimuli and gait/posturee: 0-4 for each symptom) and ptosis (score: 0-4) were
recorded. General sedation score was defined as the highest score in each of symptoms. The sedation induction dose was calculated from the duration of initial dosing (0.6
mg/kg/min) until general sedation score 4 was reached. The maintenance dose was defined as the final dose of infusion to maintain general sedation score of 4 for 30 min.
Recovery from sedation was defined as the decrease of thegeneral sedation score from 4 to 3 after the end of infusion. Arterial blood samples were collected at various time
points after induction of sedation until animals were recovered from sedation. Data were presented as mean values with standard deviation

Statistical Analysis: No statistical analysis was performed.

Results: The mean doses of remimazolam required for induction and for maintenance of sedation at general sedation score 4 were 1.1+0.14 mg/kg and 1.4+0.38 mg/kg/h,
respectively. The mean recovery time lasted 15.7+6.98 min. Mean plasma concentrations for induction and maintenance were 1670+328 ng/mL and 542+243 ng/mL,
respectively. For recovery, plasma concentrations decreased to a mean 3184183 ng/mL.

Conclusion: Constant and deep sedation of micropigs at a general sedation level of 4 can be achieved with an initial and subsequent continuous infusion of remimazolam.
The mean doses (minimum dose-maximum dose) required to induce and maintain sedation were 1.1 (0.6-1.4) mg/kg and 1.4 (0.6-2.5) mg/kg/h, respectively.
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Table 2.6.3.2-25 | Primary Pharmacodynamics | Test Article: Remimazolam
AREBREE © I =7 ZI281J 5 ONO-IN-251BS O HiFre ik 5 TOEFFEM 2 7§ 2 720 O i &
Route of Administration: i.v. | Location in CTD: 4.2.1.1.24 | Study Number: -

GLP Compliance: non GLP

Aim of Study: Preliminary study to optimize study condition utilizing midazolam in order to evaluate sedative effects of long-term sedation by remimazolam.

Study Design: The sedation maintenance dose leading to a mild sedation (general sedation score 2 of possible 0 to 4) by midazolam and remimazolam was to be determined.
General sedation and respiratory functions (pO, and pCO,) were observed during the 28-day sedation. During sedation, animals were fed via high-calorie infusion into the
double lumen catheter or by enteral nutrition via a gastric tube.

Species (Gender, Strain, Supplier, n/Group): Micropig (male, NIBS, Nisseiken Co. Ltd., n = 2-3)

Age/Body Weight: 6 to 15 months old, 21.3-22.5 kg at time of delivery

Conditioning and Surgical Pre-treatment: Animals were acclimated and housed thereafter individually in cages (630 x 1130 x 710 mm) with free access to water and 400 g
solid feed in the morning. For infusions, a double lumen catheter was inserted in thesuperior vena cava. For blood collections, a catheter was inserted into a branch of the
femoral artery and located at the abdominal artery. For enteral nutrition, a gastric tube was inserted from the greater curvature of the stomach.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):
Remimazolam (ONO-IN-251BS, lot no. SOL12621/6, ), diluted with physiological saline

induction dose: 0.3 mg/kg/min, until general sedation score 3 was reached i.v. bolus via catheter

maintenance dose: 0.6, 0.75, 0.9, 1.15, 1.40 mg/kg/h (varying to maintain ieneral sedation score at 2), i.v. infusion via catheter

Midazolam (Dormicum® Injection 10 mg, lot no. C004A04, 1A600, CO15A01, .), diluted with physiological saline
induction dose: 0.03 mg/kg repeatedly over 1 min every 5 min until general sedation score 3 was reached, i.v. bolus via catheter
maintenance doses: 0.10, 0.12, 0.15 mg/keo/h (varving to maintain general sedation score at 2), i.v. infusion via catheter

Vehicle control Physiological saline (Lot no. 1B79N,“.), 0.25 mL/kg/h, i.v. via catheter

Method of Evaluation: General sedation was assessed using general sedation score from 0 to 4 that accounted for muscle tone, explorative behavior, response to background
stimulus and gait/body position. Assessment took place at short intervals (30 to 60 min) on dayl after start of infusion and, thereafter, 4 times daily. Blood collection was
performed for arterial blood gas analysis before infusion, 8 hours after onset of infusion on dayl and, thereafter, once every 7 days. Respiratory functions (pO, and pCO,)
were evaluated using a blood analysis system (Roche OPTI CCA; Roche).

Statistical Analysis: No statistical analysis was performed.

Results: Sedation maintenance dose for midazolam was 0.12 mg/kg/h at day 1, raised to 0.24-0.36 mg/kg/h on day 28. The way of nourishment had to be changed from high-
calorie infusion to enteral nutrition because both control and midazolam groups showed abnormalities in arterial partial pressure of gases and some animals exhibited
hematochezia with high-calorie parental nutrition With enteral nutrition, no abnormalities or sedative effects were observed during 28 days in the control group. Subsequently,
maintenance doses were determined for midazolam and remimazolam and tested during a 7-day infusion in 2 animals. Both animals receiving midazolam showed general
sedation score 2 with maintenance doses of 0.12 mg/kg/h at day 1 to 0.15 mg/kg/h at day 7. With remimazolam, sedation was kept steady at score 2 with 0.60 mg/kg/h at day
1 up to 1.40 and 1.15 mg/kg/h at day 7. In order to get a clear start of sedation, induction doses were set at 0.3 mg/kg/min and 0.03 mg/kg for remimazolam and midazolam,
respectively.

Conclusion: Based on the preliminary studies, in the main study (-), mild sedation will be obtained using 0.3 mg/kg/min remimazolam for induction and 0.60 mg/kg/h
for maintenance during 28 days with enternal nutrition. Midazolam will be used at 0.03 mg/kg for induction and at 0.10 mg/kg/h for sedation maintenance. The number of
animals will be raised to 6.
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Table 2.6.3.2-26 | Primary Pharmacodynamics | Test Article: Remimazolam
ARBRFEE . I =7 X281 H ONO-IN-251BS D K HIFHFi#% 5T 0 S
Route of Administration: i.v. | Location in CTD: 4.2.1.1.25 | Study Number: -

GLP Compliance: non GLP

Aim of Study: Sedative effect of remimazolam in long-term continuous administration to evaluate and compare with midazolam to evaluate the daily dose needed to maintain
the mild level of sedation.

Study Design: Sedation by remimazolam and midazolam was induced with a dose leading to a general sedation score of 3 of possible 0 to 4 and subsequently maintained on
a mild sedation level of 2 during 28 days. General sedation and respiratory functions (pO, and pCO;) were observed during the 28-day sedation. During the experiment,
animals were fed by enteral nutrition via a gastric tube.

Species (Gender, Strain, Supplier, n/Group): Micropigs (male, NIBS, Nisseiken Co., Ltd. n = 6 per group)

Age/Body Weight: 5-6 months / 14.1 to 16.1 kg at the time of receipt

Conditioning and Surgical Pre-treatment: Seven days of quarantine were followed by 11 days of acclimation. The animals were housed individually in cages (630 x 1130 x 710
mm) with free access to water and 400 g solid feed per day. For drug application a catheter was inserted into the superior vena cava and sutured to the neck. A catheter for
blood collection was inserted into a branch of the right femoral artery until the tip reached the abdominal artery. A gastric tube was inserted from the greater curvature of the
stomach. Purse-string suture was performed to fix the stomach and the catheter; then, the catheter was exposed from the subcutaneous layer of the stomach, and the skin was
sutured.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):
Remimazolam (ONO-IN-251BS, lot no. 27000984, —), diluted with physiological saline

induction dose: 0.3 mg/kg/min, until general sedation score 3 was reached, i.v. bolus via catheter

maintenance dose: 0.6 mg/kg/h (varying to maintain general sedation score of 2 in the range between 0.36 and 1.80
mg/kg/h), i.v. infusion via catheter

Midazolam (Dormicum® Injection 10 mg, lot no. E007A01, E008A04, EotoAol, GGcNGEG). ¢ivecd vin
physiological saline

induction dose: 0.03 mg/kg repeatedly over 1 min until general sedation score 3 was reached, i.v. bolus via catheter
maintenance doses: 0.12 mg/kg/h (varying to maintain general sedation score at 2 in the range between 0.12 and
0.45 mg/kg/h), i.v. infusion via catheter

Vehicle control Physiological saline (Lot no. 0K79N,_.), i.v. via catheter

Method of Evaluation: General sedation was assessed using a general sedation score from 0 to 4 that accounted for muscle tone, explorative behavior, response to background
stimulus and gait/body position. Assessment took place at short intervals (30 to 60 min) until sedation level 2 was reached on dayl and, thereafter, 4 times daily on day 2-28.
Weight was measured on the day before infusion and once daily during infusion. The time until recovery from sedation (score 0) was measured after the completion of the
28-day infusion. Blood collection for arterial blood gas analysis was performed before infusion and on days 7, 14, 21 and 28. Respiratory functions (pO, and pCO,) were
evaluated using a blood analysis system (Roche OPTI CCA; Roche). Plasma concentration of remimazolam was determined on days 1, 7, 14, 21, and 28.

Statistical Analysis: No statistical analysis was performed
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Table 2.6.3.2-26 (cont.) | Primary Pharmacodynamics | Test Article: Remimazolam

REAFE . I =7 2B D ONO-IN-251BS DO F W% 5 T o $EE

| Study Number: -

Route of Administration: i.v. | Location in CTD: 4.2.1.1.25

GLP Compliance: non GLP

Results:
The doses of remimazolam and of midazolam had to be increased from day 1 to day 28 to maintain a sedation level with general sedation score of 2 as shown in the table
below.

Days Remimazolam Remimazolam Midazolam
Dose: mg/kg/h Plasma concentration Dose: mg/kg/h
(meantSEM) (ng-mL£SD) (mean+SEM)
Day 1 0.56+0.04 142+17 0.1340.00
Day 7 0.68+0.06 129 £70 0.16:0.01
Day 14 0.83+0.12 198+100 0.25+0.02
Day 21 0.96+0.17 - 0.31+£0.02
Day 28 1.16+0.24 205150 0.39+0.03

SE: standard error of the mean, SD: standard deviation

Sedation recovery time for remimazolam, shown as mean+SEM (min-max), was 66.7+5.58 (50-90) min, which was shorter than that of midazolam, at 110.0+8.16 (90-140)
min.

Conclusion:

Remimazolam was administered to micropigs for 28 days as continuous intravenous administration to evaluate the daily dose needed to maintain a mild level of sedation
equivalent to that obtained during artificial ventilation in intensive treatment. As a result, this maintenance dose of remimazolam increased with long-term administration, as
seen for midazolam. However, the degree of increase by remimazolam was equivalent or less than that by midazolam.
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Table 2.6.3.3-01 | Secondary Pharmacodynamics | Test Article: Remimazolam
AR 7 v MTEB T 5 ONO-2745BS DHESAEH Ot
Route of Administration: i.v. | Location in CTD: 4.2.1.2.1 | Study Number: -

GLP Compliance: non GLP

Aim of Study: The amnestic effect was investigated using light latency in the passive avoidance study as an index.

Study Design: The amnestic effect was evaluaed usingstep-through passive avoidance task. The chamber was devided into a light compartment and a dark compartment, with
a gate between the two. Rats were placed in the light compartment and electric shocks were given through the grid of the floor when the rats entered the dark compartment
immediately after drug administration (acquisition trial). In retention trial performed 24 hours later, rats were again placed in the light chamber after drug treatment and the
light latency, the time until rats entered the dark compartment, was measured again.

Species (Gender, Strain, Supplier, n/Group): Rats (male, Crl:CD (SD), Charles River Laboratories Japan, Inc), 10/group (remimazolam, propofol) and 5/group (midazolam)
Age/Body Weight: 6-8 weeks

Conditioning and Surgical Pre-treatment: Animals were acclimated in econ cages (4 to 5 animals/cage) with bedding (Paper Clean; Japan SLC, Inc.) for 7 or more days. CRF-
1 pelletized diet and tap water were supplied ad libitum.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam ONO-2745BS, Lot No:SOL12621/6, dissolved in physiological saline, 0.2, 0.5 and 1.0 mg/kg i.v. in a dose volume of 10 mL/kg
immediately before acquisition trial.
Midazolam Dormicum® Injection 10 mg, , Batch No: no data, to confirm the validity of the system, diluted with

physiological saline to the concentration corresponding to the dose, 0.02, 0.2 and 2 mg/kg i.v. in a dose volume of 10 mL/kg
immediately before acquisition trial.

Propofol 1% Diprivan® Injection, , Batch No: no data, given as reference drug, diluted with physiological saline to the
concentration corresponding to the dose, 1, 2 and 5 mg/kg i.v. in a dose volume of 10 mL/kg immediately before acquisition trial.
Control(s) Physiological saline solution, given in a dose volume of 10 mL/kg.

Method of Evaluation: The light latency was measured as an index of amnestic effect of drugs. f the memory of electric shocks was lost due to the amnestic effect of the drug,
the light latency become shorter, compared with the control group. In addition, the dose at which light latency is shortened by 50% (EDso value), and dose ratio (times) of
EDs values of sedative effect and amnestic effect were calculated. EDsg value of sedative effect was quoted from the in-house document. Data were presented as means and
standard errors (Microsoft Office Excel 2007 SP1, Microsoft Corporation).

Statistical Analysis: Significance test and linear regression analysis (SAS 9.2 TS2M3, SAS Institute Japan Inc. and its cooperative system, EXSUS Ver.7.7.1, CAC EXICARE
Corporation), comparison between the control group and the test substance group (two-tailed Steel's multiple comparison test, with significance level of 5%), EDs, values of
amnestic effect (linear regression analysis using the percentage of shortening at each dose)

Results: In the remimazolam group, the light latency was shortened in a dose-dependent manner; significant differences were observed at doses of 0.5 and 1.0 mg/kg compared
with the control group. In the propofol group, the light latency was shortened in a dose-dependent manner; significant differences were observed at doses of 2 and 5 mg/kg
compared with the control group. EDso values of amnestic effect of remimazolam and propofol were 0.68 mg/kg and 2.5 mg/kg, respectively. The ratio of EDsg of the sedative
effect and EDso of the amnestic effect for remimazolam and propofol were 5.7- and 1.8-fold, respectively based on in-house date of the sedative effect (EDso: 3.9 mg/kg for
remimazolam and 4.4 mg/kg for propofol).

Conclusion: For remimazolam, while sedative effect is observed with a similar dose level as propofol, according to the previous investigations, an amnestic effect was
observed with a lower dose than propofol.
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Organ Systems | Species/ Strain | Method Doses Gender Noteworthy Findings GLP Study Location
Evaluated of and No. Compliance | Number in CTD
Admin. per
Group
CNS Rat intraveno | 0, 5, 10,20, 6 males Remimazolam: sedative effects (=10 mg/kg) | Yes - 42.1.3.1
us (i.v.) 30 mg/kg ™M) as dispersion in cage, decreased locomotor
activity, alertness, startle response, grip
strength and body tone from 5 min post-dose.
were rapidly diminished within 45 min post-
dose. Decrease in body temperature (10 and 30
mg/kg) at 45 min post-dose.
Heart Human in vitro 0.03, 0.3, 3 Remimazolam: no inhibition of human ether- | No. - 42.1.3.2
(hERG encoded 3 umol/L a-go-go-related gene (hERG) tail current up to
channel from stably 3 umol/L. CNS 7054: insufficient inhibition at
transfected HEK?293 concentrations up to 0.3 umol/L.
cells)
Heart Human invitro | 003,03, | 3 CNS 7054 no inhibition of hERG tail current | No. . 42133
(hERG encoded 3 umol/L up to 3 pmol/L.
channel from stably
transfected HEK293
cells)
Heart Human in vitro 3 umol/L 3 Remimazolam and CNS 7054 blocked hERG | No. - 42.134
(hERG encoded tail current with 24.3% and 18.8%,
channel from stably respectively.
transfected HEK293
cells) |
Heart Human invitro | 0, 10,30, | 4 Remimazolam inhibited hERG tail current | Yes s
(hERG encoded 100, concentration-dependently [estimated 25%
channel from stably 300 pmol/L inhibitory concentration (ICs) and 50%
transfected HEK293 inhibitory concentration (ICso) values: 62 and
cells) 10, 30, 207 pmol/L; concentrations are much higher
100 pmol/L than plasma levels reached in any
in case of pharmacodynamic or toxicological study].
CNS 7054 CNS 7054: no inhibition up to 100 pmol/L.
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Organ Systems | Species/ Strain | Method Doses Gender Noteworthy Findings GLP Study Location
Evaluated of and No. Compliance | Number in CTD
Admin. per
Group
Heart Guinea pig invito | 0, 10,30, |5 At 100 and 300 pmol/L, the 30% and 50% | Yes L AR
(papillary muscle) 100, action potential duration (APD3y and APDs)
300 umol/L decreased and at 300 umol/L the resting
membrane potential (RMP) increased and the
90% action potential duration (APDgy) was
prolonged.
Thus, the no observed effect level (NOEL) for
inhibition of the inwardly and the delayed
rectifying potassium channels was 100 pmol/L
and the NOEL for inhibition of calcium
channels was 30 umol/L. ]
Heart Guinea pig in vitro 0, 10, 30, 5 CNS 7054: no effect on myocardial action | Yes - 42.1.3.7
(papillary muscle) 100, potential (<100 umol/L). Rise in RMP and
300 umol/L decrease of APD3) and APDs at 300 pmol/L.
Thus, the NOELSs for inhibition of the inwardly
and the delayed rectifying potassium channels
was 300 umol/L and the NOEL for inhibition
of calcium channels was 100 umol/L. ]
Blood Rat in vitro 0, 33, 100, 3 No effect on platelet aggregation (maximum | No - 42.1.3.8
(hematic functions) 333 pg/mL( aggregation rate, adenosine 5'-diphosphate
platelet sodium salt (ADP) or collagen-induced
aggregation) platelet aggregation), coagulation
0, 100, 300, [prothrombin time (PT) or activated partial
1000 pg/mL thromboplastin time (APTT)]
(coagulation
) _ |
Blood Human in vitro 0,3,10,30, |5 No effect on platelet aggregation (maximum | Yes - 42.139
(hematic functions) 100, aggregation rate, ADP- or collagen-induced
300 umol/L platelet aggregation), coagulation (PT or

APTT) or fibrinolysis (>3 pmol/L).
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Organ Systems | Species/ Strain | Method Doses Gender Noteworthy Findings GLP Study Location
Evaluated of and No. Compliance | Number in CTD
Admin. per
Group
Blood Human in vitro 0,3,10,30, |5 CNS 7054: no effect on platelet aggregation | Yes -_ 4.2.1.3.10
(hematic functions) 100, (maximum aggregation rate, ADP- or
300 umol/L collagen-induced  platelet  aggregation),
coagulation (PT or APTT) or fibrinolysis
(>3 pmol/L). ]
Cardiovascular Rat iv. 0, 20, 5M Sedation, lasting for <10 min post-dose. Slight | No - 4.2.1.3.11
system 30 mg/kg transient increase of blood pressure and heart
rate, which were estimated as being not
relevant with respect to the basic
hemodynamic endpoints. Thus, the NOEL was
at least 30 mg/kg.
Blood Rabbit iv. 0,25,5, 4 female | No signs of local intolerance, no variations of | No - 42.1.3.12
injection | 7.5 mg/kg s (F) heart rate and no changes of oxygen saturation
(except for 4% reduction of oxygen saturation
V. 0, 7.5 mg/kg 3 min post infusion).
infusion 4F Systemic intolerance signs as sedation and

abdominal position in all animals after
injection (=2.5 mg/kg) and after infusion
(7.5 mg/kg). A reduced respiratory rate after
5.0 and 7.5 mg/kg in all animals. All clinical
symptoms, also the nystagmus and mydriasis
after i.v. infusion had subsided <4 h post-dose.
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carbon dioxide tension (>18 mg/kg/6h). No
effect on arterial blood pH, arterial oxygen
tension, or hemoglobin oxygen saturation
(=6 mg/kg/6h).

2.6.3.4.1 REMEEABR-ER &)
Organ Systems | Species/ Strain | Method Doses Gender Noteworthy Findings GLP Study Location
Evaluated of and No. Compliance | Number in CTD
Admin. per
Group
Cardiovascular & | Micropig iv. 12.5, 25.0, 4 M Sedation (>12.5 pg/kg/min) and increase of | No - 4.2.1.3.13
respiratory infusion | 50.0, mean blood pressure (50 pg/kg/min). Increase
100.0 pg/kg/ of heart rate and tended to shorten PR interval
min during and after administration (12.5-
50 pg/kg/min). No abnormal changes in the
electrocardiogram  (ECG), also, neither
changes in arterial blood gas nor any adverse
effects on the respiratory system (12.5-
100 pg/kg/min). Decreased blood pressure and
heart rate (100 mg/kg/min). |
Cardiovascular & | Cynomolgus iv. 0,0.5,1,2, SM After injection: transient and slight decrease in | Yes _ 42.1.3.14
respiratory monkey injection | 5 mg/kg blood pressure and decrease in intra-
abdominal body temperature (>2 mg/kg); no
iv. 0,6,18,30, |5M effects on heart rate, any ECG parameter
infusion | 60 mg/kg including QT interval and QTc or respiratory
rate (>0.5 mg/kg).
After infusion: a decrease in intra-abdominal
body temperature and prolongation of QTc
based on it (>18 mg/kg). No effects on blood
pressure, heart rate, any ECG parameter or
respiratory rate (=6 mg/kg). B
Respiratory Cynomolgus iv. 0,0.5,1,2, 4 M After injection: slight increase in arterial | Yes _ 4.2.1.3.15
monkey injection | 5 mg/kg carbon dioxide tension (5 mg/kg). No effect on
arterial blood pH, arterial oxygen tension, or
iv. 0,6,18,30, | 4M hemoglobin oxide saturation (>0.5 mg/kg).
infusion | 60 mg/kg/6h After infusion: slight increase in arterial
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Table 2.6.3.4-01 | Safety Pharmacology | Test Article: Remimazolam
Report Title: Effects of CNS7056X.besylate salt (CNS 7056B) in the Irwin Test in Rats
Route of Administration: i.v. | Location in CTD: 4.2.1.3.1 | Study Number: _

GLP Compliance: GLP complaint

Aim of Study: To assess the effects of remimazolam in a ‘Primary Observation Test” designed to detect effects on the gross behavioural and physiological state of rats.
Study Design: In a blinded study the parameters outlined in the Irwin Test were systematically evaluated for each rat 5, 10, 20 and 45 min post-dose. Following the final
observation, the core temperature of each rat was measured from the rectum by means of a thermocouple connected to a digital thermometer. On conclusion of the testing
period all of the animals were terminated by cervical dislocation.

Species (Gender, Strain, Supplier, n/Group): Rats (male, Sprague-Dawley, Harlan UK Ltd.), 6/group, 5 treatment groups

Age/Body Weight: 9-10 weeks/ 220-252 g

Conditioning and Surgical Pre-treatment: Animals were acclimatized in solid-bottom cages with bedding (sawdust) for 9 days until use. An expanded rodent diet and mains
tap water were supplied ad libitum. Animals were weighed prior to testing, and body weights recorded, on the same day as the administration of substances.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No:SOL12621/5, 10, 20 and 30 mg/kg (free-base), given i.v. via tail vein in a dose volume of 3 mL/kg 5 min
before the first observation.

Chlorpromazin HCL Batch No: 016K 1127, used as reference substance in a dose of 3 mg/kg, given i.v. in a dose volume of 3 mL/kg
5 min before the first observation.

Control Vehicle: 25.86% w/v Captisol® (Batch No: NC-04A-05009) in pH 3.8, 25 mM citrate buffer solution, 3 mL/kg; i.v.

Method of Evaluation: The observation parameters were scored on an arbitrary scale from 0 to 8 (factors already present in the animal were scored as ‘4’, with potentiation
or depression being scored as higher or lower, respectively. Exception are lethality (‘0’ — alive or ‘1’ — dead). Only changes from normal were noted; all other cells in the
table were left blank. If there were no changes from normal, the NAD (No Abnormalities Detected) box was checked.

Statistical Analysis: The choice of parametric or non-parametric test was based on whether the groups to be compared satisfied the homogeneity of variance criterion (evaluated
by the Levene Mean test or F-test). The test substance body temperature data satisfied the criterion and were therefore compared to vehicle group data using analysis of
variance (ANOVA) and Dunnett’s test. Reference substance body temperature data failed to satisfy the homogeneity of variance criteria and were compared to vehicle group
data using Mann-Whitney U-test. Summarised data are presented as mean+s.e. mean for the treatment groups. Statistical significance was assumed when P<0.05. As the data
generated during the Irwin test were only partly quantitative, no statistical analysis was performed.
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Table 2.6.3.4.2-01 (cont.) | Safety Pharmacology | Test Article: Remimazolam
Report Title: Effects of CNS7056X.besylate salt (CNS 7056B) in the Irwin Test in Rats
Route of Administration: i.v. | Location in CTD: 4.2.1.3.1 | Study Number:_

GLP Compliance: GLP complaint

Results: Remimazolam caused rats to exhibit the following changes from normal after 10 mg/kg: dispersion in cage, catalepsy, passivity, paralysis, decrease of locomotor
activity, alertness, startle response, touch response, fearfulness, grip strength and body tone at 5 min post-dose mostly in at least 2/6 animals. An increase of touch response
was seen in 3/6 animals at 10 min post-dose and in 2/6 at 20 min post-dose. This dose caused a significant decrease in the mean body temperature of rats at 45 min post-dose
when compared to vehicle group data.

20 mg/kg produced the following effects: dispersion in cage, passivity, lacrimation, decrease of locomotor activity, alertness, startle response, touch response, grip strength
and body tone at 5 min post-dose mostly in at least 2/5 animals. A decrease of touch response was seen in 2/5 at 5 min post-dose and an increase of touch response in 2/5
animals at 10 min post-dose. In addition, animal 2 died during dose administration due to suffocation in the restraint tube; this is considered to be unrelated to the administration
of test substance. The mean body temperature was not significantly affected.

30 mg/kg produced the following effects: dispersion in cage, catalepsy, loss of righting reflex, passivity, paralysis, lacrimation, decrease of locomotor activity, alertness,
startle response, fearfulness, body tone and grip strength at 5 min post-dose mostly in at least 2/6 animals. A decrease of touch response was seen in 5/6 at 5 min post-dose,
an increase of touch response in 2/6 animals at 10 min post-dose and in 3/6 at 20 min post-dose. This dose caused a significant decrease in the mean body temperature of rats
at 45 min post-dose when compared to vehicle group data.

Any other observations were limited to 1 out of 6 rats and were not considered to be test substance related.

Chlorpromazin, 3 mg/kg i.v. produced observations and changes in body temperature that were consistent with chlorpromazine’s known pharmacological actions as a CNS
depressant.

The vehicle caused rats to exhibit the following changes from normal: increased locomotor activity (5 and 10 min post-dose), increased touch response (5/6 at 5 min post-
dose and 3/6 at 10 min post-dose) and passivity (5/6 at all time points post-dose). Any other observations were limited to 1 out of 6 rats and were not considered to be vehicle
related.

Conclusion: Intravenous administration of remimazolam (10, 20 and 30 mg/kg) caused sedative effects 5 minutes post-dose, which rapidly diminished, so that most animals
were back to normal by 45 minutes post-dose. At doses of 10 and 30 mg/kg, a decrease in body temperature was noted 45 minutes post-dose.
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Table 2.6.3.4.2-02 | Safety Pharmacology | Test Article: Remimazolam, CNS 7054
Report Title: Effect of CeNeS Limited Test Substances on HERG Tail Current Recorded from Stably Transfected HEK293 Cells
Route of Administration: in vitro | Location in CTD: 4.2.1.3.2 | Study Number:_

GLP Compliance: non GLP

Aim of Study: To assess the effects of remimazolam and CNS 7054 on human ether-a-go-go-related gene (hERG)-encoded channel tail current recorded from stably transfected
HEK293 cells.

Study Design: Ton channel evaluated: hERG potassium channel current. Cell line used: HEK293 stable cell line. Voltage profile: Holding -80 mV, step -50 mV (200 msec),
step +20 mV (4.8 sec), step -50 mV (5 sec), return to holding potential. Stimulation frequency: every 15 sec (0.067 Hz). Exposure time: 5 min/concentration. The following
steps were carried out: whole cell — wash — vehicle — treatment 1 — treatment 2 — treatment 3 — wash. Vehicle group and positive control not required (see Appendix 1, p
11/48).

Species (Gender, Strain, Supplier, n/Group): hERG transfected HEK293 cell line, n=3 cells/concentration
Age/Body Weight: not applicable
Conditioning and Surgical Pre-treatment: no data

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Compound A, Batch No: LIC-039-083-1, off-white solid (powder), formulated in water (pH 7.4) to produce stock
concentrations of 0.1, 1 and 10 mmol/L (see Appendix 1, p 11/48), respectively. Stock solutions were diluted to
achieve test concentrations of 0.03, 0.3 and 3 umol/L (see report p. 2/48), respectively.

CNS 7054 Compound B, Batch No: 1639-00090 (received 13.5.2005), yellow powder, formulated in water (pH 7.4) to produce
stock concentrations of 0.1, 1 and 10 mmol/L (see Appendix 1, p 11/48), respectively. Stock solutions were diluted
to achieve test concentrations of 0.003, 0.03 and 0.3 umol/L (see report p. 2/48), respectively.

E-4031 Compound C, Batch No: no data, formulated in water (pH 7.4) to produce stock concentrations of 0.001, 0.01 and
0.1 mmol/L (see Appendix 1, p 11/48), respectively. Stock solutions were diluted to achieve test concentrations of
0.003, 0.03 and 0.3 pmol/L.

Midazolam Hypnovel (liquid 10 mg/2 mL), Batch No: B1111, formulated in water (pH 7.4) to produce stock concentrations of
0.1, 1 and 10 mmol/L (see Appendix 1, p 11/48). Stock solutions were diluted to achieve test concentrations of 0.1,
1 and 10 umol/L (see report p 2/48), respectively.

Control Vehicle: water (pH 7.4).

Method of Evaluation: no data.
Statistical Analysis: ICso values were estimated.

Results: Remimazolam: no inhibition of hERG tail current was observed. In the CNS 7054 treated cells, insufficient inhibition of hERG tail current observed to estimate ICso.
E-4031 inhibited hERG tail current with an ICsy of 16 nmol/L. Midazolam inhibited hERG tail current with an ICsg of 7.6 pmol/L.

Conclusion: Remimazolam did not inhibit hERG tail current in concentrations up to 3 umol/L. CNS 7054 produced insufficient inhibition of hERG tail current at
concentrations up to 0.3 pmol/L.
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Table 2.6.3.4.2-03 | Safety Pharmacology | Test Article: CNS 7054
Report Title: Effect of CNS7054X on HERG tail current recorded from stably transfected HEK293 cells
Route of Administration: in vitro | Location in CTD: 4.2.1.3.3 | Study Number:_

GLP Compliance: non GLP

Aim of Study: Due to ambiguous results obtained during an earlier examination of CNS 7054, this compound was re-tested in this supplementary experiment to assess the
effects of CNS 7054 on human ether-a-go-go-related gene (hERG)-encoded channel tail current recorded from stably transfected HEK293 cells.
Study Design: Ion channel evaluated: hERG potassium channel current. Cell line used: HEK293 stable cell line.

Species (Gender, Strain, Supplier, n/Group): hERG transfected HEK293 cell line, n=3 cells/concentration
Age/Body Weight: not applicable
Conditioning and Surgical Pre-treatment: no data

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

CNS 7054 Batch No: 1639-00090, formulated in dimethyl sulfoxide (DMSO) to obtain stock solutions of 0.03, 0.3 and
3 mmol/L. These stock solutions were then diluted in bath solution to provide final perfusion concentrations of
0.03, 0.3 and 3 pmol/L CNS 7054 with a corresponding vehicle concentration of 0.1% DMSO.

Control Vehicle: DMSO, 0.1%

Method of Evaluation: no data
Statistical Analysis: not applicable.

Results: After CNS 7054 no inhibition of hERG tail current was observed.

Conclusion: CNS 7054 did not inhibit hERG tail current in concentrations up to 3 umol/L.
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Table 2.6.3.4.2-04 | Safety Pharmacology | Test Article: Remimazolam, CNS 7054
Report Title: A study of the effects of CENES compounds A-D on hERG currents
Route of Administration: in vitro | Location in CTD: 4.2.1.3.4 | Study Number:_

GLP Compliance: non GLP

Aim of Study: To assess the effects of 4 compounds on hERG currents recorded from stably expressed in HEK293 cells.
Study Design: hERG currents were recorded using the whole-cell voltage-clamp technique using a Multiclamp 700B amplifier (Axon Instruments). Pulse protocol was
continually repeated every 15 sec during the entire experiment. hRERG currents were recorded in control conditions (black traces) and during the application of test compound.

Species (Gender, Strain, Supplier, n/Group): hERG transfected HEK293 cell line, n=3 cells/concentration

Age/Body Weight: not applicable

Conditioning and Surgical Pre-treatment: Cells were maintained in cell media that contained 90% Iscove's Modified Dulbecco's Medium, 10% fetal bovine serum, 2 mmol/L
L-Glutamine, 1 mmol/L Na-Pyruvate, penicillin G sodium 100 units/mL, streptomycin sulfate 100 pg/mL and geneticin 500 pg/mL. The flasks were incubated with VERSENE
(EDTA) at 1:5000 for 5 min at 37°C to detach the cells from the flasks. Cells used were plated on glass coverslips 8-12 h prior to use. Borosilicate glass patch pipettes were
filled with (mmol/L): KCl 140, CaCl, 1, EGTA 5, MgCl, 2, and HEPES 10 (pH 7.2) and were pulled to a tip resistance of 3 to 4 MQ. External bath solution consisted of
(mmol/L) NaCl 140, CaCl, 2, KCI 2.5, MgCl, 2, glucose 10, sucrose 23.5 and HEPES 10 (pH 7.4). Currents were stable for up to 30 min at room temperature.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations): All compounds were prepared as a 3 mmol/L stock solusion in DMSO and
stored at -20°C. On the day of experiments, the stock solution was diluted 1:1000 in assay buffer to give a final concentration of 3 pumol/L.

Remimazolam compound D, Batch No: no data, test conditions: see above
CNS 7054 compound C, Batch No: no data, test conditions: see above
Cisapride compound B, Batch No: no data, test conditions: see above
E-4031 compound A, Batch No: no data, test conditions: see above
Control Vehicle: Dimethyl sulfoxide (DMSO); vehicle group not used.

Method of Evaluation: Voltage clamp protocols were controlled using pClamp 8.2 (Axon Instruments) acquisition and analysis software. For block of hERG current mean
values and SEM were calculated.
Statistical Analysis: no statistical analysis was performed.

Results: hERG tail currents were almost completely blocked by E-4031 and cisapride (99.7% and 98.8% respectively) and were blocked by approximately 25% by CNS 7054
and remimazolam (18.8% and 24.3% respectively), all at a concentration of 3 umol/L.

Conclusion: At a concentration of 3 pmol/L remimazolam blocked 24.3% and CNS 7054 blocked 18.8% of HERG tail current, whereas E-4031 and cisapride blocked almost
100% of hERG currents.
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Table 2.6.3.4.2-05 | Safety Pharmacology | Test Article: Remimazolam
Report Title: Effect of CNS 7056X .besylate salt and CNS 7054X on hERG Tail Current Recorded from Stably Transfected HEK293 Cells
Route of Administration: in vitro | Location in CTD: 4.2.1.3.5 | Study Number:

GLP Compliance: GLP complaint

Aim of Study: To assess the effects of remimazolam and CNS 7054 on human ether-a-go-go-related gene (hRERG)-encoded channel tail current recorded from HEK293 cells
stably transfected with hERG cDNA.

Study Design: HEK293 cells stably transfected with hERG cDNA were used as test system. After the whole-cell recording configuration had been established, the voltage
protocol was run a minimum of 10 times at 15 sec intervals to allow a stable recording to be achieved. The test substance was allowed to equilibrate for approximately 10
min or until steady-state tail current had been achieved. During the equilibration phase the voltage protocol was run and the resultant current recorded.

Species (Gender, Strain, Supplier, n/Group): hERG.T.HEKB (HEK293 cells stably transfected with hERG ¢cDNA), obtained from the University of Wisconsin, n=4
cells/concentration of remimazolam, CNS 7054, n = 4 cells for DMSO, n = 4 cells for E-4031 (2 vehicle treated cells and 2 treated cells with 100 umol/L. CNS 7054).
Age/Body Weight: not applicable

Conditioning and Surgical Pre-treatment: Cells were continuously maintained in and passaged (n passage = 34 to 37) using minimum essential medium supplemented with
10% foetal bovine serum, 1% non-essential amino acids, 1% sodium pyruvate and 0.4 mg/mL geneticin. For electrophysiology studies, the cells were seeded onto sterile glass
coverslips in 35 mm? dishes (containing 3 mL medium, without geneticin) at a density of 0.5 x 10° cells per dish and stored in a humidified, gassed (5% CO,) incubator at
37°C.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: SOL12621/5, formulated in DMSO at a concentration of 300 mmol/L and serially diluted in DMSO to
produce further stock solutions of 100, 30 and 10 mmol/L. Aliquots of the stock solutions were diluted in bath
solutions to achieve final perfusion solutions of 10, 30, 100 and 300 pmol/L, respectively maintaining a
corresponding vehicle concentration of 0.1% DMSO.

CNS 7054 Batch No: SOL13231/1, 10, 30 and 100 pmol/L, formulated in DMSO at a concentration of 100 mmol/L and serially
diluted in DMSO to produce further stock solutions of 30 and 10 mmol/L. Aliquots of the stock solutions were
diluted in bath solutions to achieve final perfusion solutions of 10, 30 and 100 pmol/L, respectively maintaining a
corresponding vehicle concentration of 0.1% DMSO.

E-4031 Batch No: WKN7006, used as hERG current blocking reference substance which was prepared as a 100 umol/L
stock solution in reverse osmosis water. Aliquots were added to bath solution to achieve final perfusion solutions
of 100 nmol/L.

Control Vehicle: Dimethyl sulfoxide (DMSO); Batch No: 056K 0172, diluting aliquots of DM SO in bath solution to achieve

final perfusion solutions of 0.1%.
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Table 2.6.3.4.2-05 (cont.) | Safety Pharmacology | Test Article: Remimazolam
Report Title: Effect of CNS 7056X.besylate salt and CNS 7054X on hERG Tail Current Recorded from Stably Transfected HEK293 Cells
Route of Administration: in vitro | Location in CTD: 4.2.1.3.5 | Study Number:

GLP Compliance: GLP complaint

Method of Evaluation: For each cell the magnitude of the tail current after approximately 10 min exposure to test substance or vehicle was compared to the tail current
obtained under control (pretreatment) conditions and the residual current (% of control) was calculated. The change in the magnitude of the tail current in the vehicle treated
cells was used to give an indication of any current rundown that was observed. The data capture and primary analysis were accomplished using Axon Instruments pPCLAMP
(ver. 8.1) software. Compounds that inhibit hRERG current have been shown to prolong the cardiac action potential and hence QT interval in man.

Statistical Analysis: Statistical analysis and graphical representation were performed using GraphPad Prism (ver. 2.01). The test substance groups were compared to the
vehicle group using one-way analysis of variance (ANOVA), followed by Dunnett’s t-test. Statistical significance was assumed when P<0.05.

ICss and ICs values were estimated from the sigmoidal function fit to the data.

Results: In the vehicle treated cells, approximately 10 min exposure to 0.1% DMSO produced a residual tail current of 89.94+3.9% when compared to control values. This
equates to a decrease in tail current of 10.1%.

Remimazolam inhibited hERG tail current in a concentration-dependent manner, with a statistically significant inhibition of tail current observed at concentrations of
30 pmol/L and above (P<0.05, compared to vehicle). The estimated IC,s andICs values for remimazolam inhibition of hERG tail current were 62 and 207 umol/L, respectively.
In the CNS 7054 treated cells, approximately 10 min exposure to 10, 30 and 100 umol/L CNS 7054 produced residual tail currents of 80.1+1.5%, 90.0+0.9% and 88.7+2.9%,
respectively, when compared to control values. This equates to decreases in tail current of 19.9%, 10.0% and 11.3%. When compared to the vehicle treated cells, a statistically
significant reduction in hERG tail current (P<0.05) was observed upon exposure to 10 pumol/L CNS 7054. However, this is attributed to current rundown rather than to any
inhibitory effect since no statistically significant difference between the vehicle and CNS 7054 treated groups was observed at the higher concentrations of 30 and 100 umol/L
(P>0.05).

Effect of E-4031: When administered to 2 vehicle treated cells and 2 cells treated with 100 umol/L CNS 7054, 100 nmol/L E-4031 (approximately 10 min exposure) inhibited
hERG tail current in all cells tested. Combining the data from all 4 cells, 100 nmol/L E-4031 inhibited hERG tail current by 91.2%.

Conclusion: CNS 7054 produced no inhibition of hERG tail current at concentrations up to 100 umol/L.
Remimazolam inhibited hERG tail current in a concentration-dependent manner with estimated ICys and ICsp values of 62 and 207 pmol/L, respectively.

66



2.6.3 EEARPER
LITYISLRYEEE

2.6.3.4.2 TeMERME (G)

Table 2.6.3.4.2-06 | Safety Pharmacology | Test Article: Remimazolam
BRI : ONO-2745BS DE/VE v M tHFLEAM OIS B EMI 3T 2 7EH]
Route of Administration: in vitro | Location in CTD: 4.2.1.3.6 | Study Number: -

GLP Compliance: GLP complaint

Aim of Study: To assess the effect of remimazolam on action potential of isolated guinea pig papillary muscles.

Study Design: The study was performed by perfusing papillary muscle specimens in an organ bath with perfusions solution (Tyrode’s solution). The perfusion rate was 5.0
or 5.1 mL/min. Action potential waveforms were analyzed in real-time, using the action potential analysis module (APA II module) of the HEM system to measure the resting
membrane potential (RMP), action potential amplitude (APA), maximum velocity of the increase in amplitude (Vmax), and 30%, 50%, and 90% action potential duration
(APD3¢, APDs, and APDyy, respectively). The temperature of the perfusion solution in the organ bath has to be maintained at 36.8 to 37.2°C during the acquisition of pre-
values and post-values, with the difference in temperature between these acquisition periods being not more than 0.2°C. Each specimen was only treated with 1 dose.

Species (Gender, Strain, Supplier, n/Group): Guinea pig (male, Slc:Hartley, Japan SLC, Inc, 5/group).

Age/Body Weight: 4-6 weeks /291.8-426.5 g

Conditioning and Surgical Pre-treatment: Fresh prepared isolated papillary muscle specimens were stimulated with rectangular waves for at least 30 min until the response
became stable. Action potentials were monitored using an oscilloscope via the microelectrode amplifier and a multifunction filter and input into a high-end data acquisition
real-time analysis system (HEM ver. 3.5).

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: SOL12621/6, white crystalline powder, dissolved in dimethyl sulfoxide (DMSO) to prepare a
300 mmol/L test solution. This was serially diluted with DMSO to prepare 100, 30, and 10 mmol/L test solutions.
For measurement of action potential, 250 pL of test article solution were added to 250 mL (dilution 1/1000) of the
Tyrode’s solution to obtain final concentrations of 10, 30, 100 and 300 umol/L in the organ bath.

(¥)-Sotalol hydrochloride Batch No: 087K4065, 250 uL of a 30 mmol/L solution in DMSO was added to 250 mL (1/1000) of the Tyrode’s
solution to obtain a final concentration of 30 pmol/L.
Control Vehicle: DMSO, batch No: CDQ4850 and PEH6238, 0.1 vol%.

Method of Evaluation: Continuous stable waveforms obtained over a 10 sec period were used to calculate the pretreatment value (pre-value) for the vehicle control, test
article, or positive control article. Continuous stable waveforms obtained over a 10 sec period at 30 to 35 min after the start of perfusion with the perfusion solution for
application were used to calculate the posttreatment value (post-value). The mean + standard error of the % pre-value of each parameter was calculated for each group.
Statistical Analysis: One-way analysis of variance was performed to compare the % pre-values among the ONO-2745BS and vehicle control groups. Each ONO-2745BS
group was compared with the vehicle control group using Dunnett’s test for RMP, APDsy, APDso, and APDy, that showed significant differences. The F-test was performed
for the positive control group and the vehicle control group. RMP, APA, Vmax, APD3, and APDs, that showed homogeneity of variance were assessed using Student t-test,
and APDyy, whose variance was not homogenous, was assessed using Welch test. In all cases, the level of significance was set at p<0.05 (2-tailed).
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Table 2.6.3.4.2-06 (cont.) | Safety Pharmacology | Test Article: Remimazolam
FBRFE : ONO-2745BS DE /L v M FLEAR OIEB BT 63 2 7EH
Route of Administration: in vitro | Location in CTD: 4.2.1.3.6 | Study Number: -

GLP Compliance: GLP complaint

Results: The RMP, APA, Vmax, APDj3, APDsy, and APDyj in the vehicle control group were 100.7, 100.5, 102.2, 99.0, 98.9, and 99.0%, respectively.

Remimazolam did not show any significant changes in any parameter at 10 and 30 pmol/L in comparison with the vehicle control group. However, APD3y and APDs, were
shortened at 100 pmol/L (88.2% and 90.9%, respectively). Furthermore, a rise in RMP and prolongation of APDgg (94.9% and 103.5%, respectively) were observed in addition
to the shortening in APD3o and APDso (81.1 and 88.1, respectively) at the highest concentration of 300 pumol/L.

In contrast, the RMP, APD3y, APDsy and APDgy were 99.6%, 111.3%, 119.2%, and 121.9%, respectively, in the positive control group (sotalol hydrochloride: 30 pmol/L),
thereby showing significant changes in comparison with the vehicle control group.

Conclusion: For remimazolam, at 10 and 30 umol/L, there were no significant changes in the various study parameters compared with changes in the vehicle control group.
At concentrations of 100 and 300 pmol/L, the 30% and 50% action potential duration (APD3o and APDs¢) decreased. In addition, an increase in the resting membrane potential
and a prolongation of the 90% action potential duration (APDyg) were observed at the highest concentration of 300 pmol/L. This prolongation was still of limited magnitude
(remimazolam, AAPDyy = 5.4 msec; controls, AAPDgy = -1.8 msec). By contrast, sotalol (30 umol/L), used as a positive control, produced an increase by 37 msec.

Based on these results, it was considered that remimazolam inhibited calcium channels at 100 pmol/L or higher and, in addition, inhibited the inwardly and the delayed
rectifying potassium channels at 300 umol/L. Thus, the NOEL for inhibition of the inwardly and the delayed rectifying potassium channels was 100 umol/L and the NOEL
for inhibition of calcium channels was 30 pmol/L.
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Table 2.6.3.4.2-07 | Safety Pharmacology | Test Article: CNS 7054
B E | ONO-IN-252 (ONO-2745BS Kii¥y) DOE/NE v M FLEEM OIEBEVEMICK T 5 1EH
Route of Administration: in vitro | Location in CTD: 4.2.1.3.7 | Study Number: -

GLP Compliance: GLP complaint

Aim of Study: To assess the effect of CNS 7054 (remimazolam principal metabolite) on action potential of isolated guinea pig papillary muscles.

Study Design: The study was performed by perfusing papillary muscle specimens in an organ bath with perfusions solution (Tyrode’s solution). The perfusion rate was 5.0
or 5.1 mL/min. Action potential waveforms were analyzed in real-time, using the action potential analysis module (APA II module) of the HEM system to measure the resting
membrane potential (RMP), action potential amplitude (APA), maximum velocity of the increase in amplitude (Vmax), and 30%, 50%, and 90% action potential duration
(APD3¢, APDs, and APDyy, respectively). The temperature of the perfusion solution in the organ bath has to be maintained at 36.9 to 37.2°C during the acquisition of pre-
values and post-values, with the difference in temperature between these acquisition periods being not more than 0.1°C. Each specimen was only treated with 1 dose.

Species (Gender, Strain, Supplier, n/Group): Guinea pig (male, Slc:Hartley, Japan SLC, Inc, 5/group).

Age/Body Weight: 4-6 weeks /278.1-397.5 g

Conditioning and Surgical Pre-treatment: Fresh prepared isolated papillary muscle specimens were stimulated with rectangular waves for at least 30 min until the response
became stable. Action potentials were monitored using an oscilloscope via the microelectrode amplifier and a multifunction filter and input into a high-end data acquisition
real-time analysis system (HEM ver. 3.5).

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

CNS 7054 Batch No: MMKO090616, white powder, dissolved in dimethyl sulfoxide (DMSO) to prepare a 300 mmol/L test
solution. This was serially diluted with DMSO to prepare 100, 30, and 10 mmol/L test solutions. For measurement
of action potential, 250 pL of test article solution were added to 250 mL (dilution 1/1000) of the Tyrode’s solution
to obtain final concentrations of 10, 30, 100 and 300 umol/L.

(¥)-Sotalol hydrochloride Batch No: 039K4094, 250 pL of a 30 mmol/L solution in DMSO was added to 250 mL (1/1000) of the Tyrode’s
solution to obtain a final concentration of 30 pmol/L.
Control Vehicle: DMSO, batch No: PEH6238 and CDL2209, 0.1 vol%.

Method of Evaluation: Continuous stable waveforms obtained over a 10 s period were used to calculate the pretreatment value (pre-value) for the vehicle control, test article,
or positive control article. Continuous stable waveforms obtained over a 10 s period at 30 to 35 min after the start of perfusion with the perfusion solution for application
were used to calculate the posttreatment value (post-value). The mean + standard error of the % pre-value of each parameter was calculated for each group.

Statistical Analysis: One-way analysis of variance was performed to compare the % pre-values among the CNS 7054 and vehicle control groups. Each CNS 7054 group was
compared with the vehicle control group using Dunnett’s test for RMP, APDsy, and APDy that showed significant differences. The F-test was performed for the positive
control group and the vehicle control group. RMP, APA, Vmax, APD3o and APDs, that showed homogeneity of variance were assessed using Student t-test, and APDyy, whose
variance was not homogenous, was assessed using Welch test. In all cases, the level of significance was set at p<0.05 (2-tailed).
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Table 2.6.3.4.2-07 (cont.) | Safety Pharmacology | Test Article: CNS 7054
ABRFKE : ONO-IN-252 (ONO-2745BS fX§i#) O E/E v HM§HFLI OTEB RIS 51
Route of Administration: in vitro | Location in CTD: 4.2.1.3.7 | Study Number: -

GLP Compliance: GLP complaint

Results: The RMP, APA, Vmax, APD3y, APDsy, and APDyy in the vehicle control group were 100.6%, 100.0%, 102.4%, 100.0%, 99.9%, and 99.6%, respectively.

CNS 7054 did not show any significant changes at 10 and 100 pmol/L in comparison with the vehicle control group. However, a significant rise in RMP and shortening in
APDs (99.2% and 96.1%, respectively) compared with the vehicle control group were observed at the highest concentration of 300 pmol/L. Even though the difference was
not significant, APD3 also was shortened (96.2%) at the highest concentration of 300 pmol/L. A significant rise in RMP was observed at 30 pmol/L as compared to the
vehicle control group. However, no rise was observed at 100 umol/L, thereby indicating no dose relationship. Therefore, this change was considered to be accidental.

In contrast, the RMP, APD3, APDso, and APDgyy were 99.8%, 111.2%, 118.9%, and 121.0%, respectively, in the positive control group (sotalol hydrochloride: 30 umol/L),
thereby indicating significant changes in comparison with the vehicle control group.

Conclusion: For CNS 7054, at concentrations of 10, 30, and 100 pmol/L, the principal metabolite of remimazolam did not affect the myocardial action potential. There were
decreases of the APDs3y and APDsj at 300 pmol/L, which were attributed to inhibition of calcium channels. Thus, the NOELs for inhibition of the inwardly and the delayed
rectifying potassium channels was 300 umol/L for CNS 7054. NOEL for inhibition of calcium channels was 100 umol/L.
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Table 2.6.3.4.2-08 | Safety Pharmacology | Test Article: Remimazolam
ABRFE : ONO-2745BS @ 7 v M 2 MEHEREIC ®f 3 2 fEMIES (in vitro)
Route of Administration: in vitro | Location in CTD: 4.2.1.3.8 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To assess the influence of remimazolam on hematic functions (platelet aggregation and coagulation system) using rat plasma.
Study Design: The effects of remimazolam on hematic functions were examined in comparison with that of the reference drug.

Species (Gender, Strain, Supplier, n/Group): Rats [male, Crl:CD(SD), Charles River Laboratories Japan, n = 9]
Age/Body Weight: no data
Conditioning and Surgical Pre-treatment: Platelet-rich plasma (PRP) and platelet-poor plasma (PPP) prepared from blood of 3 rats for 3 sets.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: SOL12621/6, dissolved and diluted with physiological saline
Midazolam Dormicum Injection 5 mg/mL, ., Batch No: no data
Control physiological saline

Method of Evaluation: The mean and standard error of each of the parameters of hematic functions were calculated for each group and evaluated compared with vehicle
control group [induction of platelet aggregation, inhibitory effect on 5'-diphosphate sodium salt (ADP)- or collagen-induced platelet aggregation, and influence on coagulation,

indicated as prothrombin time (PT) and activated partial thromboplastin time (APTT)].

Statistical Analysis: One-way analysis of variance was performed to compare the vehicle control group with the remimazolam groups. If a significant difference was observed,
each remimazolam group was compared with the vehicle control group by using Dunnett’s test. The F-test was performed between the positive control group and the vehicle
control group. If the data showed homogeneity of variance, t-test was performed, while Welch’s test was used when the variance was not homogenous. In all cases, the level

of significance was set at p<0.05 (two-tailed).

Results: No effect of remimazolam nor midazolam on platelet aggregation (maximum aggregation rate, ADP- or collagen-induced platelet aggregation) and coagulation ( PT

or APTT) were observed.

Conclusion: Remimazolamhad no effect on the platelet aggregation and the blood coagulation system up to the each highest concentration of 333 and 1000 pg/mL,

respectively.
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Table 2.6.3.4.2-09 | Safety Pharmacology | Test Article: Remimazolam
REBAFE : ONO-2745BS D b MZH T 5 ifLiktiE x4 2 /EA (in vitro)
Route of Administration: in vitro | Location in CTD: 4.2.1.3.9 | Study Number: -

GLP Compliance: GLP complaint

Aim of Study: To assess the influence of remimazolam on hematic functions (platelet aggregation, the coagulation system, and the fibrinolysis system) in human plasma. This
study was performed as a supplementary safety pharmacology study.

Study Design: The effect of remimazolam on hematic functions, its influence on platelet aggregation [platelet aggregation induced by remimazolam alone and modulation of
aggregation induced by adenosine 5’-diphosphate sodium salt (ADP) or collagen], the coagulation system [prothrombin time (PT) and activated partial thromboplastin time
(APTT)], and the fibrinolysis system (plasmin activity) was investigated by using human plasmin comparison with that of the vehicle control and test method specific
reference drugs.

Species (Gender, Strain, Supplier, n/Group): Human [Platelet-rich plasma (PRP) and platelet-poor plasma (PPP) prepared from human blood, donated from fasted non-
smoking healthy volunteers, 5/concentration group]

Age/Body Weight: not applicable

Conditioning and Surgical Pre-treatment: The blood, collected from the median cubital vein, was mixed with the anticoagulant sodium citrate at a ratio of 1:9 and then
centrifuged for 10 min at about 250 g (for obtaining the supernatant, used as PRP) or 1600 g (for obtaining the supernatant, used as PPP)

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: SOL12621/6, white crystalline powder, diluted with DMSO to get final concentrations of 3, 10, 30, 100,
and 300 umol/L, in vitro, added to plasma with a microsyringe).
Alprostadil alfadex Prostandin 500 (subsequently abbreviated as PGE,), positive control for ADP- or collagen-induced platelet

aggregation, Batch No: 743FA, dissolved in a sufficient volume of physiological saline to get final concentration
of 500 nmol/L, in vitro.

Heparin sodium Heparin Sodium Injection “Ajinomoto”; positive control for coagulation parameters PT and APTT, respectively,
Batch No: 70261, diluted with a sufficient volume of physiological saline to get final concentration of 7 U/mL and
0.3 U/mL, respectively, in vitro.

Gabexate mesilate Brand name: FOY500, positive control for fibrinolysis, Batch No: 749FA, dissolved in a sufficient volume of
physiological saline to get a final concentration of 100 umol/L, in vitro.
Control Dimethyl sulfoxide (subsequently abbreviated as DMSQO), vehicle control for remimazolam, Batch No: CDQ4850,

final concentration of 0.5 vol%.
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Table 2.6.3.4.2-09 (cont.) | Safety Pharmacology | Test Article: Remimazolam
REBAFE : ONO-2745BS D b MZH T 5 ifLiktiE x4 2 /EA (in vitro)
Route of Administration: in vitro | Location in CTD: 4.2.1.3.9 | Study Number: -

GLP Compliance: GLP complaint

Method of Evaluation: The mean and standard error of each of the parameters of hematic functions were calculated for each group and evaluated compared with vehicle
control group (induction of platelet aggregation, inhibitory effect on adenosine 5’-diphosphate sodium salt (ADP)- or collagen-induced platelet aggregation, influence on
coagulation, indicated as prothrombin time (PT) and activated partial thromboplastin time (APTT), and on fibrinolysis).

Statistical Analysis: One-way analysis of variance was performed to compare the vehicle control group with the remimazolam groups. If a significant difference was observed,
each remimazolam group was compared with the vehicle control group by using Dunnett’s test. The F-test was performed between the positive control group and the vehicle
control group. If the data showed homogeneity of variance, t-test was performed, while Welch’s test was used when the variance was not homogenous. In all cases, the level
of significance was set at p<0.05 (two-tailed).

Results: Platelet aggregation: Maximum aggregation rate: In the vehicle control group, the maximum aggregation rate was 1.2%. In the 3, 10, 30, 100, and 300 umol/L
remimazolam groups, the maximum aggregation rate was 1.2%, 1.2%, 0.8%, 1.2%, and 1.6%, respectively; i.e. that remimazolam did not induce aggregation when added up
to a concentration of 300 pmol/L.

ADP-induced platelet aggregation: There were no significant differences between the vehicle control group (maximum aggregation rate 72.2%) and any of the 5 remimazolam
groups with maximum aggregation rates of 70.6%, 71.2%, 70.6%, 70.0%, and 70.6%, respectively. In the positive control group (PGE; at a concentration of 500 nmol/L), the
maximum aggregation rate was 7.0%, and there was significant inhibition of platelet aggregation compared with the vehicle control group.

Collagen-induced platelet aggregation: There were no significant differences between the vehicle control group (maximum aggregation rate 74.0%) and any of the
remimazolam groups with maximum aggregation rates of 73.4%, 74.4%, 73.6%, 74.0%, and 72.4%, respectively. PGE; inhibited significantly the maximum aggregation rate,
which was 11.6%.

Coagulation: PT: There were no significant differences between the vehicle control group (PT 12.9 sec) and any of the 5 remimazolam groups with PT values of 13.1, 13.1,
13.1, 13.2, and 13.4 sec, respectively. In the positive control group (heparin at a concentration of 7 U/mL), the PT (38.7 sec) was no significant different from the vehicle
control group, although the PT was three times as long as that of control group.

APTT: There were no significant differences between the vehicle control group (APTT 34.6 sec) and any of the 5 remimazolam groups with APTT values of 36.1, 35.0, 35.7,
35.6, and 35.5 sec, respectively. Heparin at a concentration of 0.3 U/mL induced a significant prolongation of APTT (APTT = 95.1 sec).

Fibrinolysis: There were no significant differences between the vehicle control group (plasmin activity 82.2%) and any of the 5 remimazolam groups with plasmin activities
of 84.4%, 83.8%, 83.2%, 84.8%, and 87.0%, respectively. In the positive control group (gabexate mesilate at a concentration of 100 pmol/L), the plasmin activity (24.8%)
was decreased significantly.

Conclusion: Remimazolam, added to human plasma, had no effect up to the highest tested concentration of 300 umol/L on platelet aggregation, coagulation or fibrinolysis.
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Table 2.6.3.4.2-10 | Safety Pharmacology | Test Article: CNS 7054
B E : ONO-IN-252 (ONO-2745BS Kii#) ok MZH T L miEskse x4 24EH (in vitro)
Route of Administration: in vitro | Location in CTD: 4.2.1.3.10 | Study Number: -

GLP Compliance: GLP complaint

Aim of Study: To assess the influence CNS 7054 on hematic functions (platelet aggregation, the coagulation system, and the fibrinolysis system) in human plasma. This study
was performed as a supplementary safety pharmacology study.

Study Design: The effect of CNS 7054 on hematic functions, its influence on platelet aggregation [platelet aggregation induced by CNS 7054 alone and modulation of
aggregation induced by adenosine 5’-diphosphate sodium salt (ADP) or collagen], the coagulation system [prothrombin time (PT) and activated partial thromboplastin time
(APTT)], and the fibrinolysis system (plasmin activity) was investigated by using human plasma in comparison with that of the vehicle control and test method specific
reference drugs.

Species (Gender, Strain, Supplier, n/Group): Platelet-rich plasma (PRP) and platelet-poor plasma (PPP) prepared from human blood, donated from fasted nonsmoking healthy
volunteers, 5/concentration group

Age/Body Weight: not applicable

Conditioning and Surgical Pre-treatment: The blood, collected from the median cubital vein, was mixed with the anticoagulant sodium citrate at a ratio of 1:9 and then
centrifuged for 10 min at about 250 g (for obtaining the supernatant, used as PRP) or 1600 g (for obtaining the supernatant, used as PPP)

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

CNS 7054 Batch No: MMK090616, white powder, diluted with DMSO to get final concentrations of 3, 10, 30, 100, and
300 umol/L, in vitro, added to plasma with a microsyringe.
Alprostadil alfadex Prostandin 500 (subsequently abbreviated as PGE,), positive control for ADP- or collagen-induced platelet

aggregation, Batch No: 849FA, dissolved in a sufficient volume of physiological saline to get final concentration
of 500 nmol/L, in vitro.

Heparin sodium Heparin Sodium Injection “Ajinomoto”, positive control for coagulation parameters PT and APTT, respectively,
Batch No: 70261, diluted with a sufficient volume of physiological saline to get final concentration of 5 U/mL and
0.3 U/mL, respectively, in vitro.

Gabexate mesilate Brand name: FOY500, positive control for fibrinolysis, Batch No: 749FA, dissolved in a sufficient volume of
physiological saline to get a final concentration of 100 umol/L, in vitro.
Control Dimethyl sulfoxide (subsequently abbreviated as DMSQO), vehicle control for CNS 7054, Batch No: CDL2209,

final concentration of 0.5 vol%.
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Table 2.6.3.4.2-10 (cont.) | Safety Pharmacology | Test Article: CNS 7054
FAUBRZRE : ONO-IN-252 (ONO-2745BS fRif#)) ©t NI 2 mih&Re(Zxt 4" 2 1M (in vitro)
Route of Administration: in vitro | Location in CTD: 4.2.1.3.10 | Study Number: -

GLP Compliance: GLP complaint

Method of Evaluation: The mean and standard error of each of the parameters of hematic functions were calculated for each group and evaluated compared with vehicle
control group (induction of platelet aggregation, inhibitory effect on ADP- or collagen-induced platelet aggregation, influence on coagulation, indicated as PT and APTT, and
on fibrinolysis).

Statistical Analysis: One-way analysis of variance was performed to compare the vehicle control group with the CNS 7054 groups. If a significant difference was observed,
each CNS 7054 group was compared with the vehicle control group by using Dunnett’s test. The F-test was performed between the positive control group and the vehicle
control group. If the data showed homogeneity of variance, t-test was performed, while Welch’s test was used when the variance was not homogenous. In all cases, the level
of significance was set at p<0.05 (two-tailed).

Results: Platelet aggregation: Maximum aggregation rate: In the vehicle control group, the maximum aggregation rate was 2.2%. In the 3, 10, 30, 100, and 300 umol/L CNS
7054 groups, the maximum aggregation rate was 1.6%, 1.8%, 1.4%, 1.2%, and 1.6%, respectively; i.e. that CNS 7054 did not induce aggregation when added up to a
concentration of 300 pmol/L.

ADP-induced platelet aggregation: There were no significant differences between the vehicle control group (maximum aggregation rate 73.2%) and any of the 5 CNS 7054
groups with maximum aggregation rates of 76.4%, 75.2%, 74.0%, 77.6%, and 76.6%, respectively.

In the positive control group (PGE; at a concentration of 500 nmol/L), the maximum aggregation rate was 7.4%, and there was significant inhibition of platelet aggregation
compared with the vehicle control group.

Collagen-induced platelet aggregation: There were no significant differences between the vehicle control group (maximum aggregation rate 78.8%) and any of the CNS 7054
groups with maximum aggregation rates of 79.0%, 80.2%, 77.8%, 79.6%, and 78.0%, respectively. PGE, inhibited significantly the maximum aggregation rate, which was
5.6%.

Coagulation: PT: There were no significant differences between the vehicle control group (PT 12.5 sec) and any of the 5 CNS 7054 groups with PT values of 12.7, 12.7, 12.7,
12.7 and 12.8 sec, respectively.

In the positive control group (heparin at a concentration of 5 U/mL), the PT (19.4 sec) was prolongated significantly compared with the vehicle control group.

APTT: There were no significant differences between the vehicle control group (APTT 35.0 sec) and any of the 5 CNS 7054 groups with APTT values of 35.5, 35.4, 34.9,
35.2, and 35.3 sec, respectively. Heparin at a concentration of 0.3 U/mL induced a significant prolongation of APTT (APTT = 76.9 sec).

Fibrinolysis: There were no significant differences between the vehicle control group (plasmin activity 116.6%) and any of the 5 CNS 7054 groups with plasmin activities of
117.4%, 111.6%, 109.0%, 112.2%, and 111.2%, respectively. In the positive control group (gabexate mesilate at a concentration of 100 umol/L), the plasmin activity (27.4%)
was decreased significantly.

Conclusion: CNS 7054, added to human plasma, had no effect up to the highest tested concentration of 300 umol/L on platelet aggregation, coagulation or fibrinolysis.
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Table 2.6.3.4.2-11 | Safety Pharmacology | Test Article: Remimazolam

Report Title: Blood pressure and heart rate hemodynamic evaluation of CNS7056 in conscious telemetrized male Sprague-Dawley rats following a single intravenous bolus
administration

Route of Administration: i.v. | Location in CTD: 4.2.1.3.11 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To assess the potential hemodynamic effects of remimazolam in conscious, telemetrized, male Sprague-Dawley rats following a single i.v. bolus administration.
Study Design: In a cross-over design, five rats were treated with doses of 0, 20 and 30 mg/kg with a wash out between the doses of at least 48 h. One rat (number 104) was
disregarded due to a failure of the blood pressure catheter. Systolic, diastolic, and mean arterial blood pressures and heart rate were monitored in conscious, freely-moving
rats and collected continuously for at least 2 h prior to dosing and for at least 4 h post-dose. The state of sedation was observed continuously until recovery was evident. The
animals were not handling during this time.

Species (Gender, Strain, Supplier, n/Group): Rats (male, Sprague-Dawley), 5/group, 3 treatment groups

Age/Body Weight: 409-465 g

Conditioning and Surgical Pre-treatment: Prior to study, the animals were surgically instrumented with radio-telemetry transmitters for measurement of blood pressure and
heart rate. Rats were unrestrained and monitored for selected hemodynamic parameters. For experimentation, the transmitter was activated, the receiver was placed beneath
the animal’s cage, and data acquisition was initiated.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: no data, 20 and 30 mg/kg, i.v. via tail vein over approximately 2 min in a dose volume of 6 mL/kg after
the monitoring phase prior to dosing.
Control Vehicle: 0.9% sodium chloride (NaCl) for injection, Batch No: no data, 6 mL/kg, i.v.

Method of Evaluation: Observations for mortality, morbidity, injury, and the availability of food and water were conducted twice daily for all animals. A detailed clinical
examination of each animal was performed prior to dosing, at 30 min post-dose, and following completion of the telemetry monitoring session (at approximately 4 h post-
dose). The observations conducted during this time focused on the principal pharmacologic effect of the test article (i.e. sedation), which was expected to occur immediately
following the injection, and with animals recovering within 30 min. The state of sedation was observed continuously after the injection until recovery was evident, and the
onset and disappearance of these findings were documented appropriately. Any abnormalities noted during this period were documented as unscheduled clinical observations.
Hemodynamic responses to 20 and 30 mg/kg of i.v. administered remimazolam were compared to the responses of the vehicle control.

Statistical Analysis: no statistical analysis was performed.
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Table 2.6.3.4.2-11 (cont.) | Safety Pharmacology | Test Article: Remimazolam

Report Title: Blood pressure and heart rate hemodynamic evaluation of CNS7056 in conscious telemetrized male Sprague-Dawley rats following a single intravenous bolus
administration

Route of Administration: i.v. | Location in CTD: 4.2.1.3.11 | Study Number: -

GLP Compliance: non GLP

Results: Clinical findings: Decreased activity was noted in all animals immediately following remimazolam administration, with each animal remaining in a sedative state
for approximately 5 to 10 min post-dose.

Cardiovascular effects: Immediately prior to dose administration the blood pressure began to increase in all groups, including the vehicle group, as a result of the restraint
and test article administration procedures. Blood pressure values following the vehicle control dose normalized within an expected time frame and were maintained within a
normal range for rats throughout the monitoring period. In remimazolam-dosed animals, blood pressure remained elevated compared to the time-matched vehicle controls,
with maximal changes in mean arterial pressure observed at approximately 15 min post-dose. For the two dose levels of 20 and 30 mg/kg, the mean arterial pressure changes
amounted to approximately 15% and 22%, respectively. Blood pressure returned to values comparable to those of time-matched vehicle controls within 1.25 h post-dose.
Heart rate: Immediately prior to dose administration, heart rates began to increase in all groups, including the vehicle control group, as a result of the restraint and dose
administration procedures. With remimazolam, the rates remained elevated compared to the time-matched vehicle control values. Maximal changes were observed at
approximately 15 min post-dose, with increases of approximately 18% and 34% (20 and 30 mg/kg, respectively). Within 1.25 h post-dose, values were comparable to those
observed in the time-matched vehicle controls.

Conclusion: With respect to the basic hemodynamic endpoints evaluated in this study, a single i.v. administration of remimazolam produced no adverse effects in rats at 20
or 30 mg/kg. A no observed adverse effect level (NOAEL) of at least 30 mg/kg has been established for i.v. administrated remimazolam.
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Table 2.6.3.4.2-12 | Safety Pharmacology | Test Article: Remimazolam
Report Title: Study of blood oxygen saturation in rabbits with CNS 7056 by intravenous administration (non-GLP)
Route of Administration: i.v. | Location in CTD: 4.2.1.3.12 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To assess the influence on blood oxygen levels of remimazolam administered intravenously (bolus injection and infusion) to adult female rabbits.
Study Design: Oxygen saturation of the blood was monitored by non-invasive pulse oximetry using an artery as point of access. In addition, the heart rate was recorded. The
clinical status was observed, with particular attention to sedation.

Species (Gender, Strain, Supplier, n/Group): Rabbits (female, Himalayan, LPT, Lohndorf branch Breeding station), a total of 8 rabbits: group 1 (n =4) and group 2 (n =4)
Age/Body Weight: 5-6 months / 2.15-2.58 kg (group 1) and 2.49-2.78 kg (group 2)
Conditioning and Surgical Pre-treatment: Prior to study, the animals were adapted for 20 days in cages with wire floors with free access to food and water.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: P02308, white to off-white, lyophilised lactose formulation, provided in sterile vials. Group 1: 0, 2.5,
5.0 and 7.5 mg/kg cross over with a wash out period between the doses of 2 or 3 days; i.v. 2 min-bolus injection
into a medial ear vein. Group 2: 7.5 mg/kg, 4-min i.v. infusion into a medial ear vein, each animal in each group in
a dose volume of 2 mL/kg.

Control Vehicle: 0.9% NaCl solution for injection (Batch No: 28706701), 2 mL/kg; i.v.

Method of Evaluation: A detailed clinical examination of each animal was performed prior to dosing, approximately 30 min post-dose, and following completion of the
monitoring period (at approximately 4 h post-dose). The observations conducted during this time focused on the principal pharmacologic effect of the test article (i.e. sedation),
which was expected to occur almost immediately after injection, with a recovery not later than 30 min post injection. The state of consciousness was monitored continuously
after injection until recovery was evident, and the onset and disappearance of sedation, along with other effects as tremors, convulsions, reactivity to handling and bizarre
behaviour was documented appropriately. Potential respiratory and circulatory effects were documented if noted during this time.

Statistical Analysis: For each dosage group the values obtained were compared to the start value by means of Student's paired t-test (p<0.01 corresponding to t = 5.8409 for
3 degrees of freedom (df = total number of animals per group — number of groups compared)
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Table 2.6.3.4.2-12 (cont.) | Safety Pharmacology | Test Article: Remimazolam
Report Title: Study of blood oxygen saturation in rabbits with CNS 7056 by intravenous administration (non-GLP)
Route of Administration: i.v. | Location in CTD: 4.2.1.3.12 | Study Number-

GLP Compliance: non GLP

Results: Clinical findings: Local tolerance: After 2-min bolus injection no signs were noted after 2.5, 5.0 and 7.5 mg remimazolam/kg. After i.v. infusion no signs were noted.
Systemic tolerance: After 2-min bolus injection of remimazolam all animals treated with 2.5, 5.0 and 7.5 mg/kg revealed sedation and abdominal position at 30 min post-
dose. The respiratory rate after 2.5 mg/kg was reduced in 3 animals and increased in 1 animal, whereas after 5.0 and 7.5 mg/kg the respiratory rate was reduced in all animals
within 5 min post-dose and had subsided at 4 h post-dose at the latest. Tremor was noted 30 min post-dose for 1 animal after 7.5 mg/kg. No signs of systemic intolerance
reactions were noted for the control.

After i.v. infusion of 7.5 mg remimazolam/kg all animals revealed sedation and abdominal position at 30 min post-dose. In addition a reduced respiratory rate, nystagmus,
and mydriasis were noted. The symptoms had started within 5 min post-dose. For animal no. 5, abdominal position was noted again starting 1 to 2 h post-dose. All clinical
symptoms observed had subsided at 4 hours post-dose at the latest.

Blood oxygen saturation: After 2-min bolus injection of 2.5 or 5.0 mg remimazolam/kg or with the control no influence was noted at any time point of measurement. 7.5 mg/kg
caused a reduction of the mean values by 18% 1 min post-dose and by 20% 3 min post-dose compared to the pre-dose values. The changes were not statistically significant.
No difference to the pre-dose values was noted at 10 min post-dose. After i.v. infusion a reduction by 6% 1 min post-dose and a significant reduction by 4% 3 min post-dose
compared to the pre-dose values was noted, lasted no longer than 10 min.

Heart rate: After 2-min bolus injection no test item related influence was noted at any time point. After i.v. infusion reductions by 16% 1 min and 3 min post-dose and by 26%
10 min post-dose were noted, which were not significant compared to the pre-dose values.

Conclusion: Remimazolam produced neither signs of local intolerance, significant variations of heart rate nor significant changes of oxygen saturation (except for 4%
reduction of oxygen saturation 3 min after i.v. infusion, which was statistically significant). Remimazolam induced 30 min post-dose systemic intolerance signs as sedation
and abdominal position in all animals after 2-min bolus injection of 2.5, 5.0 and 7.5 mg/kg and after i.v. infusion of 7.5 mg/kg, and a reduced respiratory rate in all animals
after 5.0 and 7.5 mg/kg. All clinical symptoms, also the nystagmus and mydriasis after i.v. infusion of 7.5 mg/kg had subsided at 4 h post-dose at the latest.
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Table 2.6.3.4.2-13 | Safety Pharmacology | Test Article: Remimazolam
Report Title: Effects of ONO-IN-251 on the Respiratory and Cardiovascular Systems in Micropigs
Route of Administration: i.v. | Location in CTD: 4.2.1.3.13 | Study Number: -

GLP Compliance: non GLP

Aim of Study: To assess the effects of remimazolam on the respiratory and cardiovascular systems administered once intravenously to micropigs.

Study Design: The effect of remimazolam on blood pressure, heart rate, electrocardiogram parameters (ECG) and arterial blood gas was compared with those of 3 other
systemic anesthetics. The micropigs were also observed for symptoms, and relationships between the effects of these test articles on the respiratory and cardiovascular systems
and their sedative effects (effective doses, sedative activity, and/or sedative duration) were examined.

Species (Gender, Strain, Supplier, n/Group): Micropigs (male, NIBS, supplier: Nisseiken Co., Ltd.), a total of 4 micropigs: 4 used for the preliminary study, 3 used for the
sighting study treated at different dose levels.

Age/Body Weight: 5 months / 13.3-14.8 kg

Conditioning and Surgical Pre-treatment: The animals were housed individually in stainless steel cages with free access to tap water, solid feed were given. Prior to preparation
of animals for measurement of test parameters, surgical operation for implanting catheters were performed to secure the vein to be used for postoperative management or for
administration. The surgical operation (with antibiotic treatment for 3 days) took place for preparing animals to be used for measurement (12 days after surgical operation or
thereafter) of blood pressure, ECG (PR interval, QRS duration, QT interval and QTc interval) and arterial blood gas.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: AE-123-01, dosing: 12.5, 25.0, 50.0 and 100.0 pg/kg/min i.v. infusion in a volume of 1 mL/kg/15
minover a period of 15 min.

Propofol 1% Diprivan® injection, Positive control, Batch No: 36950, dosing: 0.05, 0.1 and 0.2 mg/kg/min i.v. infusion in a
volume of 1 mL/kg/15 min over a period of 15 min.

Midazolam Dormicum®, Positive control, Batch No: T009Y02 and T011Y03, dosing: 12.5, 25.0 and 50.0 pg/kg/min i.v.
infusion in a volume of 1 mL/kg/15 min over a period of 15 min.

Dexmedetomidine Precedex® Positive control, Batch No: 19340, dosing: 0.05, 0.1 and 0.2 pg/kg/min i.v. infusion in a volume of
1 mL/kg/15 min over a period of 15 min.

Control 1 Vehicle for remimazolam: citric acid buffer

Control 2 Vehicle for propofol, midazolam, and dexmedetomidine infusion dosing: 0.9% NaCl solution
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Table 2.6.3.4.2-13 (cont.) | Safety Pharmacology | Test Article: Remimazolam
Report Title: Effects of ONO-IN-251 on the Respiratory and Cardiovascular Systems in Micropigs
Route of Administration: i.v. | Location in CTD: 4.2.1.3.13 | Study Number: -

GLP Compliance: non GLP

Method of Evaluation: Depending on the test parameters measurements were performed at different times before, during or after administration. Individual scores of symptoms
at each time of observation were totaled, and group mean values and standard errors were calculated. Individual values obtained in the measurements were totaled at each
time of measurement, and group mean values and standard errors were calculated.

Statistical Analysis: No statistical analysis was performed

Results: At the highest dose levels, sedation by propofol (0.2 mg/kg/min) was the deepest followed by remimazolam (50 pg/kg/min) and dexmedetomidine (0.2 pg/kg/min).
The depth of sedation caused by midazolam was about three quarters of that by remimazolam at the same dose level (50 pg/kg/min). Remimazolam sedated the animals more
quickly than any of the other drugs.

Remimazolam at 50 pg/kg/min increased mean blood pressure (10%-12%) during administration, and at 12.5-50 pg/kg/min it increased heart rate (20%-51%) and tended to
shorten PR interval during and after administration. These changes were noted at induction of and recovery from anesthesia. No abnormal changes were observed in the ECG
during or for 75 min after infusion of remimazolam (12.5-100 pg/kg/min; 15 min). Also, neither changes in arterial blood gas attributable to the drugs, nor any adverse effects
on the respiratory system were noted.

At a higher dose (100 pg/kg/min), tested to evaluate the effects of an overdose, remimazolam caused no changes in arterial blood gas but decreased blood pressure (10%-
14%) and heart rate (22%-27%) at the onset of anesthesia.

Propofol, midazolam, and dexmedetomidine had no effects on arterial blood gas, but caused some changes in blood pressure, heart rate, and electrocardiographic parameters
accompanying anesthesia induction and/or excitation during recovery from anesthesia. Of note, propofol decreased blood pressure at 0.05 mg/kg/min, at which its sedative
effects were relatively weak, and dexmedetomidine at 0.2 pg/kg/min increased blood pressure and heart rate during and after administration and markedly prolonged QT
interval and QTc interval after administration.

Conclusion: In conclusion, remimazolam, at an effective dose, sedated the animals more quickly than the three comparator anesthetics, without major effect on the respiratory
or cardiovascular systems.
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Table 2.6.3.4.2-14 Safety Pharmacology | Test Article: Remimazolam
RBRFE : ONO-2745BS DREE TN =7 A YPIUIZI T 2 DI B OGRS % 22 2P B AR
Route of Administration: i.v. Location in CTD: 4.2.1.3.14 | Study Number: _

GLP Compliance: GLP complaint

Aim of Study: To assess the effects of remimazolam on the cardiovascular and respiratory systems (only respiratory rate) administered intravenously to conscious cynomolgus
monkeys using different dosing techniques.

Study Design: The effect of remimazolam on blood pressure, heart rate, electrocardiogram (ECG), respiratory rate and intra-abdominal body temperature, monitored via a
telemetry system, was compared to vehicle control and to the positive control astemizole. In addition, clinical signs were observed as cage-side and as video observation.
Remimazolam was administered at 4 different doses in the bolus and infusion dosing group. The study was conducted using a Latin square design in both groups.

Species (Gender, Strain, Supplier, n/Group): Cynomolgus monkeys (male, purpose-bred, suppliers: China National Scientific Instruments & Materials Import /Export
Corporation, Guangzhou Kesen Imports & Exports CO., LTD, Guangxi Grandforest Scientific Primate Company, Ltd., Guangdong Scientific Instruments & Materials Import
/ Export Corporation), a total of 10 monkeys: group 1 (n=5) and group 2 (n=15)

Age/Body Weight: 3-5 years / 3.39-4.37 kg

Conditioning and Surgical Pre-treatment: Prior to study, implantation takes place (of a telemetry transmitter, a catheter for the measurement of blood pressure and lead wires
for the recording of the ECG) and an antibiotic and buprenorphine hydrochloride were administered IM for 3 d, including the day of surgery, to prevent infection and to
palliate pain, respectively. During the recovery period [from the surgery to the day before the first dosing day (Day 1)] of 21 to 23 days, the animals were observed for clinical
signs once daily, and intra-abdominal body temperature, blood pressure, and ECG waveforms were visually confirmed and briefly (at least 10 min) recorded once using the
telemetry system

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: SOL12621/6, white crystalline powder. Doses group 1 (i.v. bolus injection 3 mL/min): 0, 0.5, 1.0, 2.0
and 5.0 mg/kg in a volume of 2.5 mL/kg; Group 2 (infusion 6 mL/kg/6h): 0, 6, 18, 30 and 60 mg/kg. Dosing was
performed with a wash out period between the doses of 7 days (day 1, 8, 15, 22 and 29).

Astemizole Positive control, Batch No: 113K0704, diluted in 0.5w/v% methylcellulose aqueous solution. 10 mg/kg, 5 mL/kg
administered orally (in the bolus dosing group on day 36)

Control 1 Vehicle for bolus dosing: 25.86 w/v% sulfobutyl ether B-cyclodextrin solution, i.v., 2.5 mL/kg, speed: 3 mL/min

Control 2 Vehicle for infusion dosing: 0.9% NaCl solution (Batch No: 7K99N and 8A94N), i.v., 6 mL/kg/6h
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Table 2.6.3.4.2-14 (cont.) Safety Pharmacology | Test Article: Remimazolam
RBRFE : ONO-2745BS DREE TN =7 A YPIUIZI T 2 DI B OGRS % 22 2P B AR
Route of Administration: i.v. Location in CTD: 4.2.1.3.14 | Study Number: _

GLP Compliance: GLP complaint

Method of Evaluation: Blood pressure, heart rate, ECG, respiratory rate, and intra-abdominal body temperature were analysed, using a telemetry system, 2 and 1 h before
dosing and in the bolus group immediately, 5 and 20 min and 1, 2, 6, and 12 h after dosing and in the infusing group 0.5, 1, 3 and 6 h after the start and 0.5, 1, 2 and 6 h after
the end of dosing. The actual values and the % change from the pre-dosing values (or differences from the pre-dosing values of intra-abdominal body temperature) were
expressed as mean value + standard error (S.E.) at each time point.

Statistical Analysis: ANOVA was performed using DOSE as a factor, between control and test article at each time point of the actual values. If significant differences were
observed in DOSE, Dunnett’s test was performed between the control and test article (at a 2-sided significance level of 5%). A paired t-test was performed between control 1
and the positive control to compare the actual values at each time point (2-sided 5% level) for the bolus dosing group. Statistical analysis was not performed on clinical signs.

Results: Bolus dosing: Remimazolam had no effect on heart rate, any ECG parameter (PR interval, QRS duration, RR interval, QT interval, and QTc), or respiratory rate at
any dose level. At 2 and 5 mg/kg, there were transient and slight but statistically significant decreases in systolic, diastolic (only 5 mg/kg) and mean blood pressure immediately
after dosing when compared with control article-1. In addition, there were statistically significant decreases in intra-abdominal body temperature 20 min and 1 h after dosing
at these dose levels when compared with control article-1 with maximum changes of 0.58°C at 2 mg/kg and 1.28°C at 5 mg/kg at 1 h post-dose.

In clinical signs, difficulty in standing up, ataxic gait, decrease in spontaneous activity (slight) were observed at 0.5 mg/kg and higher. Incomplete eyelid opening or
retchingwere observed at 1 mg/kg and higher. Crouching, lateral position, prone position, disappearance of touch response, or eyelid closure were observed at 2 and 5 mg/kg.
At 10 mg astemizole/kg, prolongations of QT interval and QTc were observed and QTc showed the maximum prolongation at 2 h after dosing (122.0% of pre-dosing value).
Infusion dosing: Remimazolam had no effects on blood pressure, heart rate, or respiratory rate at any dose level. There were statistically significant decreases in intra-
abdominal body temperature between 1 h after the start of dosing and 0.5 h or 1 h after the end of dosing (6.5 or 7 h after the start of dosing) at 18 mg/kg and higher when
compared with control-2. Decreases in intra-abdominal body temperature showed the maximum changes at 3 h after the start of dosing at these dose levels, and there with
the were decreases of 1.76°C at 18 mg/kg, 2.02°C at 30 mg/kg, and 2.50°C at 60 mg/kg when compared pre-dosing values. At 18 mg/kg and higher, prolongation of QTc
based on decrease in intra-abdominal body temperature was observed; however, remimazolam had no direct effects on any ECG parameter. In clinical signs, crouching,
difficulty in standing up, ataxic gait, decrease in spontaneous activity (slight), or vomiting was observed at 6 mg/kg and higher. Sitting, lateral and prone positions, or
suppressed response to stimulation was observed at 1 mg/kg and higher. Supine position, disappearance of touch response, somnolence, or retching was observed at 30 and
60 mg/kg.

Conclusion: After rapid administration (bolus group) remimazolam produced a transient and slight decrease in blood pressure and decrease in intra-abdominal body
temperature at 2 mg/kg and higher. There were no effects on heart rate, any ECG parameter including QT interval and QTc or respiratory rate at any dose level. Likewise, i.v.
infusion (6, 18, 30 and 60 mg/kg over 6 h) was not associated with effects on blood pressure, heart rate, any ECG parameter or respiratory rate at any dose level. A decrease
in intra-abdominal body temperature and prolongation of QTc based on it were observed at 18 mg/kg and higher.
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Table 2.6.3.4.2-15 | Safety Pharmacology | Test Article: Remimazolam
BRI : ON0-2745BS OREFE F U =27 A HIIZEB T 2 FFERGRICKT D 2 M3 R
Route of Administration: i.v. | Location in CTD: 4.2.1.3.15 | Study Number: _

GLP Compliance: GLP complaint

Aim of Study: To assess the effects of remimazolam on the respiratory systems (blood gas parameters) administered intravenously to conscious cynomolgus monkeys using
different dosing techniques.

Study Design: The effect of remimazolam on the blood gas parameters (arterial blood pH, arterial oxygen, carbon dioxide tensions, and hemoglobin oxygen saturation)
measured by using a clinical analyzer was compared to vehicle control. In addition, clinical signs were observed as cage-side observation. Remimazolam was administered
in 4 different doses in the bolus and infusion dosing group, using a crossover design in both groups.

Species (Gender, Strain, Supplier, n/Group): Cynomolgus monkeys (male, purpose-bred, supplier: Guangxi Grandforest Scientific Primate Company, Ltd, a total of 8
monkeys: group 1 (n=4) and group 2 (n = 4))

Age/Body Weight: 4-5 years / 4.05-4.76 kg

Conditioning and Surgical Pre-treatment: Prior to study, a catheter was implanted and an antibiotic and buprenorphine hydrochloride were administered IM for 3 d, including
the day of surgery, to prevent infection and to palliate pain, respectively. During the recovery period (from the surgery day to the day before the first dosing day) of 9 to 10
days the animals were observed for clinical signs (including at the surgery sites) once daily.

Test Compounds (Batch No) and Test Conditions (Formulation, Doses, Route of Administrations):

Remimazolam Batch No: SOL12621/6, white crystalline powder. Doses group 1 (i.v. bolus injection 3 mL/min): 0, 0.5, 1.0, 2.0
and 5.0 mg/kg and a volume of 2.5 mL/kg; Group 2 (infusion 6 mL/kg/6h): 0, 6, 18, 30 and 60 mg/kg. Dosing was
performed with a wash out period between the doses of 7 days.

Control 1 Vehicle for bolus dosing: 25.86 w/v% sulfobutyl ether B-cyclodextrin solution, i.v., 2.5 mL/kg, speed: 3 mL/min
Control 2 Vehicle for infusion dosing: 0.9% NacCl solution (Batch No: 9C88N), i.v., 6 mL/kg/6h

Method of Evaluation: Blood gas parameters were analysed immediately after sampling, once before dosing and in the bolus group immediately, 5 and 20 min and 1 and 6 h
after dosing and in the infusing group 1, 3, 6, 6.5 and 12 h after the start of dosing. The values for blood gas parameters are expressed as mean value + standard error (S.E.)
for each time point.

Statistical Analysis: ANOVA was performed using DOSE as a factor, to make a comparison between control article and test article at each time point. When a significant
difference was observed with DOSE, Dunnett’s test was performed to compare control article and test article. These tests were conducted at a 2-sided significance level of
5%. Statistical analysis was not performed on clinical signs.
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Table 2.6.3.4.2-15 (cont.) | Safety Pharmacology | Test Article: Remimazolam
BRI : ON0-2745BS OREFE F U =27 A HIIZEB T 2 FFERGRICKT D 2 M3 R
Route of Administration: i.v. | Location in CTD: 4.2.1.3.15 | Study Number: _

GLP Compliance: GLP complaint

Results: Bolus dosing: Remimazolam had no effect on arterial blood pH, arterial oxygen tension, or hemoglobin oxide saturation at any dose level. However, at 5 mg/kg,
carbon dioxide gas partial pressure increased by approximately S mmHg (p<0.01) at 20 min post-dosing. The slight increase of approximately 3 mmHg (p<0.05) at 0.5 mg/kg
was considered to be not test article related since the values were within the range of variation in arterial carbon dioxide tension at dosing of the control article in all animals.
In clinical signs observations, incomplete eyelid opening, eyelid closure, suppressed response to stimulation, disappearance of touch response, and/or somnolence were
observed at 0.5 mg/kg and greater. Ataxic gait was observed at 2 mg/kg and greater, sitting position and difficulty in standing up were observed at 5 mg/kg.

Infusion dosing: Remimazolam had no effects on arterial blood pH, arterial oxygen tension, or hemoglobin oxygen saturation at any dose level. Arterial carbon dioxide tension
increased slightly at 18 mg/kg/6h and greater.

In clinical signs observations, ataxic gait was observed at 6 mg/kg/6h and greater, sitting position, lateral position, difficulty in standing up, eyelid closure, suppressed response
to stimulation, disappearance of touch response, and/or somnolence were observed at 18 mg/kg/6h and greater.

Conclusion: After rapid and continuous administration remimazolam produced a slight increase in arterial carbon dioxide tension at 5 mg/kg and 18 mg/kg/6h and greater,
respectively. However, it was considered that the effect on the respiratory system was weak since remimazolam had no effect on any other respiratory parameter.
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Admin. per
Group
Fentanyl Sedation Rat V. 0,2,5,10, M Remimazolam (>20 mg) alone dose-dependently -— 4.2.1.4.1
(7, 10 pg/kg, i.v.) (LRR) 20 mg/kg, or n=3§ induced LRR. Fentanyl significantly enhanced this
2,10, effect. A similar enhancing effect was observed with
30 mg/kg midazolam (10, 30 mg/kg) and co-administered
fentanyl. |
Fentanyl Sedation Rat iv. 0,0.1,0.2, M The sedative effect of remimazolam was - 42142
(5 pg/kg, i.v.) (LRR) 0.5, 1 mg/kg n=10 | synergistically enhanced by co-administration of
fentanyl, the EDso was reduced by 91%.
The EDsy of midazolam and propofol dropped by 95
and 60%, respectively. |
Fentanyl Analgesia | Rat iv. 0, 5 mg/kg M Remimazolam did not influence the analgesic effect - 42.1.43
(1,2, 5 pg/kg,i.v.) | (heat n=3§ of fentanyl.
avoidance
latency) |
Remifentanil Sedation Rat V. 0,022,051, | M The sedative effect of remimazolam was - 4.2.1.44
(5 pg/kg, i.v.) (LRR) 2 mg/kg n=10 | synergistically enhanced by co-administration of
remifentanil, the EDso was reduced by 89%.
The EDsy of midazolam and propofol dropped by 93
and 58%, respectively. ]
Remifentanil Analgesia | Rat iv. 0, 5 mg/kg M Remimazolam did not influence the analgesic effect - 42145
(1,2, 5 pg/kg,i.v.) | (heat n=_§ of remifentanil.
avoidance
latency)
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Co- Effects on | Species Method | Doses Gender | Noteworthy Findings Study Location
dministration with of test article and No. Number in CTD
Admin. per
Group
Remifentanil Analgesia | Rat iv. 0, 5 mg/kg M Remimazolam did not influence the analgesic effect -_ 4.2.1.4.6
(1, 2, 5, 10 pg/kg, | (heat n=3§ of remifentanil.
i.v.) avoidance
latency) ]
Propofol Sedation Rat iv. 0,0.1,0.2, M The sedative effect of remimazolam was - 42.14.7
(2 mg/kg, i.v.), (LRR) 0.5, 1, n=10 | synergistically enhanced by co-administration of
Dexmedetomidine 2 mg/kg propofol, dexmedetomidine and thiamylal, the EDso
(5 pg/kg, i.v.) values decreased by 86%, 95%, and 86%,
Thiamylal respectively.
(5 mg/kg, i.v.) No synergistic potentiation of the sedative effect was
Midazolam observed with midazolam, probably due to the same
(10 mg/kg, i.v.) mechanism of action. |
Hydroxyzine Sedation Rat Lv. 0,0.1,0.2, M The sedative effect of remimazolam was - 42148
(70 mg/kg, s.c.) (LRR) 0.5, 1, n=10 | synergistically enhanced by co-administration of
2 mg/kg hydroxyzine, the EDso value decreased by 77%. ]
Atropine Sedation Rat iv. 0,1,2,5, M Co-administration of atropine did not alter the - 42149
(1 mg/kg, i.v.) (LRR) 10 mg/kg n=10 | sedative dose of remimazolam indicating lacking
interaction. ]
Ketamine Sedation Rat V. 0,0.1,0.2, M The sedative effect of remimazolam was - 4.2.1.4.10
(2 mg/kg, i.v.) (LRR) 0.5, 1 mg/kg n=10 | synergistically enhanced by co-administration of
ketamine, the EDso value decreased by 93%. |
Sevoflurane Anesthesia | Rat iv. 0,1,2, M Preliminary study to optimize conditions and - 4.2.1.4.11
[0.4% (MACQ); | (MAC); 5 mg/kg n=5-6 | parameters for anesthetic and sedative effects using
0.4% (LRR) via | Sedation (MAC); using MAC and LRR for evaluation, and propofol and
inhalation] 0,0.1,0.2, midazolam as control substances.
0.5 mg/kg
(LRR)
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Group
Sevoflurane Sedation Rat V. 0,0.1,0.2, M The sedative effect of remimazolam was -_ 4.2.1.4.12
0.4% via | (LRR) 0.5 mg/kg n=10 | synergistically enhanced by co-administration of
inhalation) sevoflurane. The EDsoerry of remimazolam
decreased by 94% from 3.1 (alone) to 0.19 upon
sevoflurane co-administration. ]
Sevoflurane Blood Rat iv. 0,5,10 mg/kg | M Remimazolam (5 and 10 mg/kg) alone decreased - 4.2.1.4.13
(1.2% or 2.4% via | pressure, n=7 blood pressure and increased heart rate.
inhalation) heart rate Sevoflurane 1.2% had no effect whereas 2.4%
enhanced the remimazolam induced decrease of blood
pressure. The increase of heart rate was significantly
attenuated by both sevoflurane concentrations.
0, 10, n=4 Midazolam (10 and 20 mg/kg) alone decreased blood
20 mg/kg pressure and increased heart rate. Sevoflurane did not
midazolam modify the decrease on blood pressure, but attenuated

the increase of heart rate.
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Fentanyl Blood Rat iv. 0,1,2,5,10, | M When remimazolam or propofol was administered -_ 4.2.1.4.14
(5 ng/kg, i.v.) pressure, 20,30 mg/kg | n=8 alone, the doses which elicited the ED»ogp) were >30
Remifentanil heart rate (depending on and 9.4 mg/kg, respectively. When remimazolam and
(5 pg/kg, i.v.) co-admin- propofol were co-administered with fentanyl, the

istration) EDxo@ip) values were 8.2 and 3.3 mg/kg, respectively,

or when co-administered with remifentanil, >20 and
6.8 mg/kg, respectively.

The separation ratios between the EDsorrr) and the
EDsowp) were >7.7- and 2.1-fold (remimazolam or
propofol alone), 19- and 1.7-fold (co-administration
with fentanyl), or >43- and 4.5-fold (co-
administration with remifentanil), respectively.

It was concluded, that the separation ratio for
remimazolam was larger than that for propofol, and
similar for that following co-administration with an
analgesic (fentanyl and remifentanil).
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Dopamine Blood Rat iv. 0, 10 mg/kg M Remimazolam alone decreased slightly the blood -_ 4.2.1.4.15
(30 pg/kg, i.v.) pressure, n=3§ pressure by 1.7% and 0.5%, whereas after
Phenylephrine heart rate combination with dopamine or phenylephrine the
(3 pg/kg, i.v.) blood pressure was significantly increased by 13.2%

and 14.1%, respectively.

Remimazolam alone produced an increased heart rate

(23.6% or 15.0%), whereas the change (%) in heart

rate after the combination with dopamine (5.3%) or

with phenylephrine (-3.0%) was significantly lower.

It was concluded, that the decreased blood pressure

and increased heart rate induced by remimazolam

were attenuated by combination with dopamine or

phenylephrine. |
Landiolol Blood Rat iv. 0, 10 mg/kg M The decreased blood pressure induced by - 42.14.16
(30 mg/kg, i.v.) pressure, n=3_§ remimazolam (-4.3%) was synergistically enhanced
Lidocaine heart rate by the co-administration with landiolol (-10.4%).

(5 mg/kg, i.v.)

There were no effects of the combined administration
with lidocaine (-9.4%) compared to remimazolam
alone (-10.4%).

The increased heart rate after remimazolam alone
(15.0% or 13.4%) was attenuated by the combined
administration with landiolol (-1.3%) and lidocaine
(2.9%), respectively.

The increased heart rate after remimazolam alone
(15.0% or 13.4%) was attenuated by the combined
administration with landiolol (-1.3%) and lidocaine
(2.9%), respectively.
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Milrinone Blood Rat iv. 0, 10 mg/kg M The decrease of blood pressure (-10.2%) produced by -_ 4.2.1.4.17
(100 pg/kg, i.v.) pressure, remimazolam | n=3§ co-administration of remimazolam with milrinone
Digoxin heart rate was suggested as being synergistic because neither
(1 mg/kg, i.v.) the administration of remimazolam (1.0%) nor of

milrinone (-2.6%) caused a significant effect.

There were no significant effects of the combined

administration with digoxin (-8.2%) compared to

remimazolam alone (-0.4%).

The increased heart rate after remimazolam alone

(25.4%) was attenuated by digoxin (7.5%), whereas

milrinone (20.3% vs. remimazolam alone 19.8%) was

ineffective. ]
Nicardipine Blood Rat Lv. 0, 10 mg/kg M The decreased blood pressure induced by - 4.2.1.4.18
(100 pg/kg, i.v.) pressure, remimazolam | n=28 remimazolam (-2.4%, -2.1% or -1.4%) was

heart rate synergistically enhanced by the co-administration

Nitroglycerin
(300 pg/kg, i.v.)

Alprostadil
(30 pg/kg, i.v.)

with nicardipine (-24.9%), nitroglycerin (-23.1%) and
alprostadil (-27.0%), respectively.

The increased heart rate after remimazolam alone
(13.4%) was attenuated by nicardipine (8.0%),
whereas nitroglycerin (15.5% vs. remimazolam alone
12.1%) or alprostadil (31.3% vs. remimazolam alone
26.5%) were ineffective.
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Rocuronium Muscle Rat iv. 0,5, 10, M Preliminary study to set conditions for a test for -_ 4.2.1.4.19
(0.5, 1, 2mg/kg, | contraction 20 mg/kg n=2-6 | evaluating muscle relaxant action.
i.v.) (electrical Remimazolam (5-20 mg/kg) alone did not affect the
Suxamethonium stimulation muscle contraction and showed no muscle relaxant
(0.1, 0.2, | of sciatic action.
0.5 mg/kg, i.v.) nerve) Rocuronium (0.5-2 mg/kg) and also suxamethonium
Suxamethonium (0.1-0.5 mg/kg) induced dose dependent muscle
0.1, 0.2, relaxant action which were reversed by neostigmine
0.5 mg/kg, i.v.) and sugammadex, respectively.
Rocuronium Remimazolam (10 mg/kg) does not influence the
(4 mg/kg, i.v.)+ muscle relaxant action of rocuronium or
neostigmine suxamethonium and the muscle relaxant reversal
(0.1 mg/kg, i.v.) action of neostigmine or sugammadex.
Rocuronium
(4 mg/kg, i.v.)+
sugammadex
(10 mg/kg, i.v.)
Fentanyl Sedation Micropig iv. 0,0.4,0.8, M Administration of fentanyl or remifentanil led to - 42.1.4.20
(7.5, 12, | (general 1.6,3.2, n=2 changes in excitation-like symptoms (increased motor
25 pg/kg/h, i.v.) sedation 6.4 ng/kg/h activity and sniffing behavior), irrespective of co-
Remifentanil and ptosis dose administration of remimazolam, propofol, or
(7.5, 15 pg/kg/h, | score, escalation midazolam. Therefore, the test system was deemed
1.v.) pinna every 30 min inappropriate to investigate interactions with opioid

reflex) analgesics. ]
Remifentanil Sedation Cynomolgus | i.v. 0,05,1,2,5, | M The sedative effect of remimazolam was - 42.1.4.21
(35 pg/kg/h, i.v.) (sedation monkey 10 mg/kg/h n=6 synergistically enhanced by co-administration of

and ptosis dose remifentanil, the sedative dose was reduced by 92%.

score) escalation Sedative doses of midazolam and propofol decreased

every 20 min

by 98% and 58%, respectively.

*: GLP not required

ED2o (8p): dose at which 20% drop in mean blood pressure was observed, EDsowrr): dose at which 50% of animals had LRR, i.v.: intravenous, LRR: loss of righting reflex, M: male, MAC:
minimal alveolar concentration, s.c.: subcutaneous.
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