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F> Second generation : &5 /X,
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—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

RVET B — L O A O ER AL G EERBR T, o #EEEOB G ICBEE L TA LRSIk
WORTR, (e, SR, WO E AR TH SRR, OE BRI OO &) 2R
. BHEEHICEROL AFTRITERD bR o T2, RALET a—/Lid, —HOBEIMRERIC
%wfﬁﬁﬂi%réﬁﬂotov&x&@7/%%%wtﬂhﬁfﬁﬁfi\TW%7m~w
Kiof%ﬁﬁ@%@(??x)&U%%%%ﬁ@%@(?y%)ﬁ%%éntﬁ\:ﬂ%@ﬁ
i, %%E®B@@1%%ﬁéhtf0 HIZHBND T FTATT =7 N ThDHERR S,
BARMERIIRWEEZLND, 7/%%%mtxﬁ%/$ﬁ%iﬂrﬁﬁfi EHEIZBY
T, HEOZRRRICXT 52, WONCHA RO E ~OEE R TR OMMMPED biviz, k-
%E%é&%#éﬁ%fi\fw%%u~wm7/b IR LU TCHEF B A R S e o e s, v
XTI, AARICBWTUFER S UTEEEREG T 2RO HBIROB NN A b,

ZVave=y A EFICOEVHELREFRHAEERLE L THHIATHS, LirL, Y
CINT =R ERHTELBZE P DIHFIE Lol 2 b, ROREOT — % OSZMITIX
RN & D Z Eove, HE R O ER ARG R, A AT, BEEERBR LN
NWEMERBR A GTe, ) abt a7 ACOWTOFRMERRA ERLIZ, 2D ORBROREA,
AAGRHGEERE LTRRT 5,

7 ) ava=v AOHB LR OERAERGFERBRTIE, MDI 8A1I2 X 0 HIRE S b B 5 FlHE
RERHEETEE LD, WTFROHARBICBWTHABERFTRITRD bNRhoT- (2.6.62K%
U2.6.63HAZZM) , 7 avtn=v kL, —#HOBEFEERRICEBW CEEFEEEZ RS20
7= (2.6.64HEZH) | v?%&o7/h%mvﬁ_2iﬁwﬂﬁﬁﬂhﬁ bR (2.6.6.5HZ S
R) TlX. GP MDI ZEM&KREL- L&, WThoHARICBWLTH NN mw%nﬁﬂoto
TR 5 X0 Ehi U= A m R (2.6.6.60HZSM) Tlk., ZHREE. B RIERE. X
IEHZERT R OV AR DR AR 2 B8 B R BITRD bR o Tz,

2 FIELEA

% 2 FIBAAITIE, %aﬁ&osﬁEA%&H%@Mm%ﬁ%%wt7/h(&ﬁﬁﬁ

A ET) KOS X (BH5HIRIE 3 #ABET) | ﬁéﬁ@%ﬂ&ﬁﬂrﬁﬁfﬁant7~
NG, BRor O E R OELS & ORI %wf BLIEFANSE N, 7T V= FR&EEH
THRAATIE, 77 V= NZBWTTHESNDIEEOLP O LI, 7 avtn=7 L /KLVET
72— /L OFLAHFIT i Tw%?ﬂ~»&k®f%ﬂéné CEEDIHRDRD LN LG, T
50 3 OO ENCAERMAERNEZ 2 /RErEid v 2 LR MR ST,

Felm

TFEV=R, ZYVavr=y AROGRAET B — UFBEICEA S R S, EEAERM S L
THEAIN TS, Mx T, Zhb 3 FOREEHEEASHZ AW 3R\, AE72RM
HERZEZOARANWZ ENHRSNT, LER->T, ZORARGHEERBR 7077 8280,
1 W ABHT=0 80 XiX 160/9.0/5.0 ug (77 Y =R/Z7Vavue=vh/KRVLETa—/L) OEEHE
BlaAlZ 1E2WA, 1A 2E®RS (1 BORKEEREIZTT Y = K320 XX 640 pg, 7V ato
= AEAVH 36 pg. RIAET 0 — L7 < VEEHOKFI 20 ng) & LTRSS 2 ks n g,
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2.6.6  FMERBR O L
& TT V=R avr=y AR LY, RVET v— LT < VR KR

2.6.6.2 BRI AIRES=1EHER

2.6.6.2.1 BD MDI (FE&&ES FY13-15042311_ FY13-15142312)

BD MDI OEFEMZFHET 5720, 7 v b (FY13-150) KO X (FY13-151) % U CHLEIL
A G5FEERBR FEGLP) ¥ LTz, ZOME., 7 v REOA XONWTIUIZB W TS, A MDI
AN TG TR KA B TR G Lizs, AERRHEEITRD 5 720y->72, BD MDI
O H A A G- BMERBRICBI 2 KIEBBERIL. 7 v N RO XTERLN, 3460 pgkg KOV
363 ug/kg (HEMED M) CTH -T2,

2.6.6.22 FFMDI (GRERES FY08-042B42313_ FY08-041B42314)

FF MDI O AR 2545728, 7 v b (FY08-042B) MU X (FY08-041B) % I\ THi[A|
WA G REMRER GF GLP) #FEii L7z, 7 v FROA X & 7 Halg A 53R BR O R
MH, YAEa— R EORVET R — L E2 G5 T HBKRECOLEIORENDL TH S D
DE~D LIS, FFMDLIZEKRARFMIIS X EZ SRV E W I IRENEMT B,

7 v FHEE ARG F MR (FY08-042B) TiE. FF MDI #& 52N 2 BT Ida b7
Dro Tz, FIRRIRELZ B K OVE) B C IR ~ 25 8 o if A B2 1 S OV oD [ .80 5 W IR Bk
NBE STz, A XHEEW ARG EMERER (FY08-041B) Tix., mHAERICBWT, MiRFEAMK
B R MR AL ZHIRE TIEEEBII R O R - 208, KR ER (103.0 F=# 39°C) . PR
B (R—=RA T A D) 2 %) KROMAEEEN (R—27 4 0K 2 %) BN&H L=, FF MDI
B[ A$ G-tk BRic B 2 i KIEBSERIT T v MRS X TENL, 52 ugkg KON 14
ug/kg (HEMEDEHE) T o7,

2.6.6.2.3 GP MDI (GREAES FY08-042A%2315  FY08-041A%2316)

GP MDI OARMZFMT 5720, T v b (FY08-042A) KA X (FY08-041A) # VW THL
[ AP G- ERER (3 GLP) ZFEi L=, 7 v NS X & H - Halg AR 53R ORE
Rrn, ZVava=y A0k & SIUER 218G L, HFA-134a (20 L 7288003, Be5-0]
R REREIZBW T HERREEZSZE I SN E W I IRENEST B,

7 v hHE ARG FEERER (FY08-042A) KON X Hi[aWh A #5358k (FY08-041A) T
T, WTNoOEWEIZE W TS GP MDI 5 IZER T2 ZEFRITALNT, WTIhoHEICE
W MR AL PR A S ORI A I B T A b 7e v o 7, GP MDI Hi R A #5751
RRIZB T D EARIFBIERITT v RO X TENZI, 1.01 mgkg & 0.16 mgkg (KD
BIE) Thot,

2.6.6.2.4 BFF MDI ({8&%&%& FY13-150%2311  FY13-15142312)

BFF MDI OZEEMZFHMET 5728, 7 v b (FY13-150) O X (FY13-151) % FVCHifA]|
W AR GBI (G GLP) & %M L7, ZOREHR, A X & M7= 3k C OO EE 2 A
Bz, TOMIZIZ, Ty PR XONTHIZEN TS, A MDI ®FNZ W TG ATHE
el KR E TEG L2, HEGIRFEIIGED bived -7z, BFF MDI O Hi [ A £ 525
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

BRICH T DIRRIEBIEEIL. 7 v MDA X TENEIL, 4240/129 pngkg KON 391/11 pgkg (77
V= RIAAET a—, HEMEOEHE) Thoi,

2.6.6.2.5 BGP MDI (ER%ES FY13-15142312)

BGP MDI OAEFMZFHMT 2720, 4 XD A (FY13-151) % v CTHREIW AR 5 754 3k
(FE GLP) %3 L7z, TORER, A X TiX, A MDI #HCHB W TR ETRER K K& T
B L7, AEHIBREFEETRD Sk h- 72, BGP MDI H[EWE A G HEMERERICBIT 514 XD
BRFEESEEIL, 455/22 pgkg (757 Y = R/Z7 V) ava=v A, HEHEOFHE) THo7-,

26626 GFFMDI GfE&a&EE FY08-042D*2317_ FY08-041D*2318)

GFF MDI OZEM A5+ 5725, 7 v b (FY08-042D) &1 X (FY08-041D) % U CHi[H]
W NP 5Bk 2 36 (JE GLP) L7z, T v b & A X & 7z Bila AR 5328k OfE R 1x,
VAL a— MR EDRNET v EEGAT HUARIE CLURTOHRE D O FHl S D Ol ~D
WALS, GFFMDI NERFEEZSIZE I SN E2E T TN 5D,

7 v NHEE AL G EERBR (FY08-042D) TiX, @M EREOKE 1 PUicf s 3 BRI ik
BRI 23 A B ALTZ 3, 2 OO —BIREED B LI A b o T, Bl 24 Refitk, @&
FEOREMES 1 PTIThiDZEE (GRE) BHbiTz, A XBER A& G- HEHAER (FY08-041D) Ti,
MR AORRES S QIR AL IR BT A S N7 o 7o, @ BB CRLEE, MRS N

(R=R2F A4 O 24%) . DB (R—=2ATF 4 DR 2 /%) BAHDHIT-, GFF MDI Hi[a]9%
ABEHBMERBRIC BT DR ARIEBIERILT v F RS X TEREI., 341/69 pgkg LN 78.6/15.3
ugkg (Z7V avuv=vA/FRVETB—/L, HEOVHE) Tholz,

2.6.6.2.7 BGF MDI (i#E&&S FY13-150*2311 FY13-15142312)

BGF MDI ORAEMZFHEET 57-%, 7> & (FY13-150) KO X (FY13-151) % U CHi[A]
WA EERER JF GLP) #FEiL7z, 7 v FEHWEREBRTIX, &5 24 FEf% OBIEERE,
HE 1 DC R O 2 DEIZ IR IREEASER O B, 2SOt 5 5 1 L CTIIBENR b A 5z, Mz <,
T PR A ORI A, G- 180 /3t OFRIG AL CHE 2 PTIZ, 85 24 W% OFRIFELR T
M 1 PCiCBD BTz, £, A X AW COHEOBREDBIMMBBE SN0, TOMIC
. 7y P RS XOWTRICENT S, A MDI AN W TG ATHe A i K & £ T &
FREMEILFE O biv7en > 7=, BGF MDI H[aI A 5-3 MR BRIC 81T DI RIEBBSEEIX. 7~ B
O XTENEH, 2010/375/199 pgkg KON 474/26/14 pglkg (757 Y = K/Z7') av o =17 L/K
BT w—) HEEONEE) ThoTo,

13



2.6.6 EPERBROBEEE L
— g4 TF V=R 7Y avta= AR RAVET o — LT < VERE KT

2.6.6.3 REWAIRSSIEHER

2.6.6.3.1 14 BEIRERARGEEHER

2.6.6.3.1.1 BD MDI (5B&%& S FY14-03542321  FY14-036B*23%22)

7w MW 14 BEREW ARG EERE (FY14-035) TiX. ERlBROBEW % 1 B
10 PL& LT (HIZEERBL O MR axxT 07 2 (TK) RBROEMZEN) . BD MDI %
713, 2270 JOf 4550 pghkg/ B (HEMEOFEIE) OHETREWALE- L, ﬁ%@%%ﬁ@%ﬁﬁ
PERE (ERDOBOWAEG) K OVABERHREEZ 3T 72, £ OfEE, BD MDI O 512XV, (K&
B K OB IRk EE (Z OIFEREEDRIAIL, 75 Y = FOREmiHfER tl#éiﬁr
MEERRETH D AREENEY) BB O DAL, TS BT MRS A A, M, B, T
(AR 02, (FFIEPIARIR) ) . B ROV o kkk (. g, Vo &k OB 2S5 T)
THZEINT, RN HALNTZISIIEE a2V T aA RICXAEEBOREERTHLOTH
V. TNEREMNTDHIENSEER, MKFOBRE L O MK A LR A kmfmwahto
14 HEOEEHEZICIE, BGORZENLONTZTXTO/NRT A —ZIZBWCREE XTI
@@megnto$ﬁ%fﬁ éhtW@ﬁﬁ%%mﬁkvmm%%@E%MMEM%%&E
BIFAZEMIE, CNETICHME SN TWAFE a /L F af ROEEBOKKIC T HHDOTH
@ LTV = RICKT ARSTH L AREME N E W EE X B, Z0ORERTlE NOAEL (HikiE &
N noi,

A X &AW 14 BREKEW A G5ERE (FY14-036B) TlX. BD MDI ®#EfizZ BGP MDI
& [RIRFIZERM L7~ 7= 8. BD MDI (2 2W T OREE32.6.6.3.1. 55 I TR+ 5.

2.6.6.3.1.2 FF MDI (B&Z&S FY09-03942323_ FY(09-038%2324)

KEFEICB TS 14 HREIKERARGFEERER (7~ b FY09-039, 1 X : FY09-038) %32
BE L. EEME. TK, KOS IEECRE L-HA R E 250 C ORI 21T > 7=,

14 HEZ v FikBR (FY09-039) Tix. EiRBrRo@EW % 1 BEMEMES 10 PBE L < (EICEIEAER
KON TK iR OEM 238 1) . FF MDI % 36, 91 KO 158 pg/kg/ B (HEMED M) o A& TR
SR AEE- L, RO B EL 00 72 0k HRBE M ONAIERT R 2 5% 1 7=, FF MDI WA 5 OF5 R,
MR R A K ONIIR AL SRR A /8T A — 4| V%@ﬁM#A%mtﬂ\MHW®E@%W¢
IR —RA T4 o ETRIE Lz, 2 b2 bix, BT 2 B0 B R O oftho
& R MR A SR OB N I SR o 12728, TR TIEARW e Ex bz, Wi
N FERET ORISR FOFT RITZRBO b hoTz, 7 v hE AW ARERO NOAEL 135
HEEEZ DI, HETIL 153 pgkg/H ., METIX 163 ngkg/H Th o7z,

14 HHA X3 (FY09-038) Tix., FRBRoO#W A | BEMEMES 4 5AE LT (EIZEHERERD
¥ 2 BEZB0) . FF MDI % 9.2, 13 O 24 pg/kg/H (HEMEDOT-E) OHETY =4 A< A
7 & FWTIRAREE- L, [FIER OBV EL D 2256 BB S ONRIEERT IRBE 2 3% T T, 2 OFESRE, Dfidx
T A =2 K OEIRREDOZAERED Hiv, O Z{LIZLRIN b HE SN TWAHRILET 7 —/L

IR DIER E—F LT, FHEADVEHEROA X TiX, ALEOILIAMICEM~FEED
f%"f‘%'ﬂ:ﬁ)mu&)%ﬂﬁ_o 1&%%%@ 1 —LE jbl/\f ?LJEEb Lﬁﬁfﬁ%ﬁmﬂﬁﬁ)umbghﬁ_o I_J)EHE%%
B L7eA XTIE, EHERERICR W T H [REEOFT R (FREITEM) 2R bz, ZOEMICRD 5
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

Nlca 7 =7 0%, DARBOFHEIEINE Z D% OBIMOFER L LT, Dk E Sz 2
LILEDb0EBEL LN, TREN-LIIZ, TXTOHER T, MRz T 2 FMiaoZ{t
NEEINT, INOOBEORRBERLEHTIEE L, WTHORSEETHIRIERS TH 7=, L
B M OV O AR ETE P TTHE X, B ROET A b b BT Dz, FERBRCIE, B
KERREE & i LT, AVET B — U XD IR IR A TR L RN T A —Z DR R
BARITA BN o Tz, FEBIEY 26 /37 XA —ZIZEBRA LN, BT 5 ZOfo
T A=ZIZEITH LN ol EOMOBEES HEERNLLNR-TZ Enb, [EIEHIMH
FONRT A—=FDOEEBIITEMZERITIZIEAE RN EEZ OGNS, KAERED | BEICILIER
(ZABENRHIAR 23388 H 7= 7o, RRBR TIIMEZ: NOAEL W@l S o7-, LrL, 2O
EHERED 1 EHO®E 1 BIZBIT 5 tpfElX 93 FEfTH Y, KHEREDOZOMOEM O ti) EHA
24 R CHATZZ L EZBET D L. 2D tp HEOERPSEMAL IR R (B8RRI 5] &
LR D, o T, ARERO NOAEL IXMEHED 9.2 ngkg/H (i : 9.02 pg/kg/H .
1938 ugkg/H) L EBEZDONZYTHD, OO RIL, F&R GBI 501k o Kig 7
BN (B AR EL LTMbND) XD bDEEZ LI, A XILEFITEZENE N &
DEHNT WD, A XRBRICBITAWIRICE=Z U v 7 AlReR LR E . T v FRBRICE
JBIRVERRICESE, b o 14 BREERBRICE > T BT S MNERAENZ Y
DEETH D ENFHER SN,

26.6.313 GP MDI (& BB &FES FY14-11142325  FY08-07642326 _ FY(08-
0774.2.3.2.7)

KEMFEIZRBIT D 14 BEIKERARGEERR (7 v b : FY08-076, A X : FY08-077) %32
fE L, [BIfENE, TK, M OVZZEMSEE B L-EHA R 250 CEloZ etz 1o 72, £
7. AN AFEHRBOHERED-DOIZ, v~ 7 A& MW 14 BREKER AFERS (FY14-
111) &3 L7,

14 A7 v MR (FY08-076) THhH Uizfem M &L, T 535 ngkg/ B (HEED M)
Tholo, FRBRO;MPZ | BELEHES 8 X 108 LT (CEIZEIERR L O TK s ER OB %18
Bn) . GP MDI % 48, 267 MU 535 pgkg/H (KEMEOFEIE) O & TREWRAEK S L. FEkD
B E D 22 Kk FREE S ORI IRBE 2 5% 17 72, GP MDI #% 52K 5 EE AT AT A 5T,
ARFABRIZI1T D5 NOAEL (I &E E B2 biv, HETIE 514 pgkg/ A, METIX 555 pg/kg/ H Th o7,

14 HMA X3BR (FY08-077) CTHE L7ommMHEIX, FHT 80 ngkg/ B (HEMEDFEEfE) <
boto, ERBROEM A 1| BEREES 3 T 4 BHE LC (BICEERBROEY 2 584 B00) . GP
MDI % 17, 30 & 80 pg/kg/H (HEHEDFEIE) ODHETT = A A~ A7 ZHNTHRAEE- L,
[k DB B D 22 K o6k FREE K AR IBRE A 3% 1T 72, GP MDI #5122 K4 2 BE AT RIT A5
P, AKRBRICE TS NOAEL iIm A& L E 2 b, HETIX 77 pgkg/ B, METIE 83 ugkg/H TH

-7,

14 Bfflo~ 7 A3 Bk (FY14-111) Ti, 330, 640 &N 1380 pghkg/H (Mt FHME) oM &
EWMABES U, BAE (1380 pgkg/H) BECBWT, #5 6 B FEEREORD B4 HNTZ08,
14 HEOEG MK TR E TSI BE R & FEROREICEIE L, # 5 CBET 2 9 B 7
28 b & LT, FrCEm M EREOMEII I TRESRIVERT S OIS R OB bBEOe T Y
ENVE (FRETEERRE DIFEL LTHA BN D) KO ERRAD DGR bitlz, APTRIL. o
WA W2 ANRBRIZ BN T MICE O DA IERE RN RITLCH 5, 2 b DOFERICHE D
WC, AREBRICZISIT S NOAEL 1% 1380 pgkg/H (FBHAIEERAHE) &2 biv. BASRMERER
OEARE LTHYITHD EEZ BT,
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

2.6.6.3.1.4 BFF MDI (G#E&& S FY14-03442328  FY14-036A*2329)

7w MW 14 BEKEW ARG EERE (FY14-034) TiX, ERlBROBEW % 1 B
10 P& LC (EIZEERER LY TK R OB 2 801) BFF MDI % 465/14, 1540/45 K& O
3160/93 ngkg/H (77 Y =K /FNVET0—/b, HEMEOFEE) ORETREWARSE L, [FEk
DENEL D 7235 FRRE N OVRIERT FRBE 2 5% 1T 7o, £ DOf5 R, BFF MDI O 512X 0 | MEEA, i,
B, APl (AP Z b (IFiPARER) )« B ROV o Slik (Mg, k. U o ~f@ik OvE
BExEde) (ZWBEERRRIZARD DLz, MERERUSMNC A DTN IFEE 2 v F a4 RiZ
L2 BOKBETRTLOTHY, ZNEEMTLIENWEEE, MKFHIRE L OUMEEL
FHIRAE ISR bz, RIS N LITIEF IS TH 0 . IR ETH D LH
Wrsni-, £/, KREEDON, HREFOICGED SN, (KAERE (M 1 8 KOS (G
1 JE, #ff 3 J8) TRYPECHBE SN, 77 Y = FOGEMGITERCER 4 5 25 MG
FIRCTHDL RN R bEmWEB X DN, BEOEENLLNIZTRXTO/NRT A—X|ZBNT,
SER ST B2 B RS BT, ARFRER CEIEZE S 72 B RO A L QNI SRR A S
MIEAELFRIRREICB T 22IE. ZRETIZHE SN TV DIEE aVTF a4 ROEEORHIC
—HTHLDOTHY ., WHRWE Th D BFF DT F V= NIt A KT 5 ATREMER SN & &
2 BTz, ARER Tl NOAEL I3 E SN ho 7=,

A X &N 14 HEIEW AR G5-FHMRER (FY14-036A) TlZ. BFF MDI ®#E{fiZ BGF MDI
& [RIRFIZERM L7~ 7= 8. BFF MDI 122\ T OMEE32.6.6.3.1.7 25 2 T+ 5.

2.6.6.3.1.5 BGP MDI (F&B&&S FY15-040423210_ FY14-036B*2322)

7 v MW 14 BERER ARG FEERER (FY15-040) Tik, ZRBROBEME 1 BEMEES
10 P& LT (EICEERBR LD TK REBRo#EY 2i801) BGP MDI % 641/34, 2190/118 K&
45001243 pg/kg/ A (7Y =R/ 7V avr=v s HlEOVEHE) OHETRERALRE L,
[RIER D BNV 5L D 22 50 FREE M ORI R FREE 2 5% 1 7=, Z OfE SR, BGP MDI Oft 52 kv | HE
aF aA RO RS ERICER T 2 ROABIE I e, ST RO/ UTRALIRREIEH H
B GET 108 ROEAERE W 1 ILEROBEE 1 L) TRO LN, 757 Y= RICEE L%
FEINHNZ LK S 2 e I E RN R R TH 2 FTREEN R bWV E B 2 vz, S HicT
TORER CHREBD DS HEEFIICED D, MR, MEEEO RO R bA L O~
sna 7y —VERBNRLNTZN, IO DOEGITIEFICRIE CTH 7=, 7T V= ROREMHIE
FIE, B a v F oA REGRHICH G5 A 7o (31 BRI DS ER R TR P RO TRl b Lz 2
& e MR B O E EENED L2 b R ONZ USRS DR B 02 (R
ZEfE, EROMBEERAD 72 L) PEREINE ik TOREnz, £, NI UERY KK
NI Na—2A0FER EFWCH I U METIZL D, BEZICEHEBIENE T2 ERER
7oo HFRED/NT A —% (ALT, AST 72&) bamHEHOMEML EHEROM T EA L, Zh
IZ—H LT, ERBEYO 3 AEHETXTICBWTIFMaoZ IFEMAIRER) Aooini-, &
W2, ERBREY O 3 HET ST THERE BIE I, HERFEEDRO b, &5ORE)N
HHNTZTRTONRT =L BT, ERXITHINREENBD b, ARBRTIE
NOAEL [FRE SN2 o T,

A XEHW- 14 BHERER ARG FZERER (FY14-036B) @O HH)E, B — 7L KIZBWT, 2
FEXE D H7p HEAHI O MDI 84, 4724 H ., BD MDI X% BGP MDI D&M K OB o a] it %
Pl 5 Z & Thote, ZORBRTIX, | BEREMER 3~4 50 (EREBR) KO2 5H (RHERER) OA
XIZ, 141, 286 KTr360 pgkg/H (77 Y = K, KD F2)E) 3% 169/9.3, 389/21 K TF 534/29
ng/kg/ B (75 Y =R/Z7Vavn=v i, HEHEOFHHE) ORET 14 A7 =A A~ A7 %
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

WTAREE U=, [EERECIE, 14 BREOEER 2320072, £7-, H%@%%ﬁ@%%ﬁ%
FEN ORI R E 2 5% 1 7o, 25BN A Pkl 728 (MMAD) K O (R 72 (GSD) |
m3ﬁf4ﬂ~4&(u%wﬁﬁpmfmpﬁf4mb4m(nn~mﬂ;m\%ﬂﬁ%ﬁfm
3.50~4.61 (1.60~1.74) pum TH-7=,

TK HIED T, MR % 5 ént%ﬁ BWTERLZ, #51 HIZBWT, BD DK
FHERE K OV B CIEE OIREE miWTiﬂmeMtﬁ ¢mgﬁ&mmiﬁ®%ﬁg
m\%5th77»%£%@@tbﬂ%@%%ik&oto HERIRE (Cuad) (X EICHE
HIE% D D WIEKR G 30 43tk OFRIMNRF @Aé%ﬁw14aﬁ@&5% =R QW&UAUC®
NN BIEE S 4L, W70 ) RED G bz, BD & B H SV HEMERZ IR 22 ME 22 13RO
nigimnoiz, [FERIZ, BGP BECH HEMED S CTHFEEITW L SO FEEFENRTED S i, 77
Vo REOZ ) aea =7 5D Cux ZEIZ 1 EIHH DT 2 B H OFRIMKE S CEIZ S, HEMER
W BT BN hoTz, 5 1 AEHREG 14 AL T tplliRiF & A EEIT RS T208,
AUC 38N L 7= 2 &0, SBRHIM IR E OZRE N A U T 2 E R STz,

A XIZBD XIZBGP MDI % 7 = A A~ A7 Z T 14 AMKERALS UT-fER, AR
FHIRRART R, #E EE &K QYRR FROPT RIS, FEE v T a a4 RT3 2 R 2 SOS & —
ﬁ?éﬁmﬁmbantommmﬁﬁﬁﬁﬁwﬁlﬁ I, 7T Y = ROBEMEERICERT 5
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KON TK RBR O A 1801) . GFF MDI % 75/15, 234/44 %X 381/71 pgkg/H (/'Y avm=v
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TAEE L, WTROE bR IEkDO EEH#HENTH -7, T 2 mBHEMEFAIRT 7o,
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FHEEEBREMIZ T AT T<SBMCTh o7, U/ HIRE OV Vo EREO A L, BIEHIFT R
?%otﬂ%@®%é¢%%Bmwmm&lﬁ%%% KRGy MEIE Uiz, PN R PR AR -1
X, T TOHAERORERERENY CEazBIiE L,

PlbaFlob L, A XIZBGF XX BFF % 14 HENER AL U-FER. BERBREE R
P, B EE K OB PR I, BE 2 v TF a1 Nioxhd 2 B 7 )G 2 AT 54
Mﬁibtofmm¢®xhvx@®am%@(ﬂ*%@%m\)/A%@ﬁwﬁk)i77/
= ROEEZIZAHA LN D MAFRFT R Th o7, HEKLK IR D X 5 Zefiiati o4 7e v B i gk
DOEOEALITIE, KERELSEINBO LN, BlE éht“*é;@wmi T & LCTHE o

w?ﬂ%Fﬁiéﬁm%&%ﬁfﬁéﬂm&U%%E£®ﬁ¢\ ICARETE SR OHE R R O X

B 73— 2 RE Oz @ﬁ#é&%i&héﬁEE@WMT%@ W —&T HFT
ﬁ(ﬂm&ﬁiﬁ\ﬁﬂ@®ﬁm<ﬁﬁﬁmﬁ) CHIRR L O > B O R B D R
D) DSRERERRE RISV T émtofmm¢&oﬁr¥ﬁ%@ﬂﬁ fé)/
REREORD L, 7T Y = RICE MO/ RE L TELTE LD ThH o7z, AR/ Y) aw

0= AR IRNVET B —LRNEGHEENTNTY, i%kbf%ﬂéﬂé77/%%;ﬁ
T HIREEN NI RIES 2N EE 2 BTz, 14 BROEEHIMZICE,. K0T,
B OREBNHZ N T T X CTOMBICEIE OBENE D v, MRFIMRE, R4 bR
BROREOREERE JRERLS) ORT A= 39T_ChiE L, WEEREE0R I
JFlCIrXmE L7223, BB AR O R i, BEIE L7 b O DIRIRG 2 RREDEL SR Ei“wio
REFG%ICBER SN R BAT RIE, & L CKBEEXIRECH - 72, (AE, IR
A, ODERBEAE IR N T A —ZIZiE, SR B L 72 2T b o 7o,

fEEm b LT, AEEBATIZ. BGF X% BFF MDI OWF izt L T% NOAEL |3 ETX 2o
7

26.6.3.2 3NARMRERARESMEHER

2.6.6.3.2.1 BD MDI, BGP MDI (FRER&ES FY14-148B*23214)

A X &AW 3 0 ABRER ARG EERBR (FY014-148B) O HMIL, 2 FEO R/ 5 MDI
fFl, bbb, 77 Y=F (BD) MDI XiZ7FV=Fr/7Jaruo=v. (BGP) MDI DiF
WEFHMT 52 & Thotr, ERBROEME | BEMEMES 4 BHE LTT T V=R 3.4, 31 KU 104
ng/kg/ B (HEHEDSEIINE) 7TV =K/ 7V atva=y AREA] 3.6/0.21, 31/1.7 & 98/5.4
ngkg/ H (HEMEDSEISME) % 90 AR, 7=A A~ A7 ZHWTWARE L, FECEIME DL
R HRE M ORI FRBE 2 B T 7, 2SR BN D ki 728 (MMAD) K OMEfTEEHE(R 2= (GSD)
%, BDEET3.54 (1.69) pm, BGP #T3.39 (1.75) um, ¥ABEMREECTIZ3.59 (1.80) pum Th -
776
TK%ﬁﬁ@Mﬁﬁ%ﬂ\ﬁﬁlH®W@%5%%@K&590H®%%%5%®%E@ﬁﬁ
(BehHal, &G E%, &51% 30 7, 1 FF#E, 3 FRFE, 6ﬁﬁﬁwz4ﬁﬁ)fﬁﬁbtymm&
()MJ%%ﬁémt@%Ti%%@mimfiﬁmwan MAEFIEDIREE (Comax) 1FFI
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

BEEZICBRE SN, B E-RRE AR T (AUCw) 235 1 Bx65H&E 90 A ORI
MLz &nt, RBHRTICEMOSERNPAE U Z LR ENT, 1, &5 1 b
590 B ORI R E R IT 2o T, Eio, HEMERNICREZRMERITRRD e h o7z,

T oA A AT WAL o CTHEMED B — 7 L KIZ BGP }2 U BD @ MDI #%% 90 H [ EW A
BB U, AR, AR O IC, BFE oL F a4 ROREIC B3 D8RS E Ui,
INEEMT DB EE EEISED B, WL OO MRFEIRE K O AL 2R < Z
A—=HIIBWVWTHHIBRERD LN, [UE~OREIL, WTNOERGEIZBWTHEZR I
Moo, BHICRKT2RENLBEEEOZIX, AIFEEORD ., FFEEOWM, KO
HEOWD ThHhoT-, ZTNOOHEEROELIT, BB REZEM R L O Ok
RT R, HHERR O Z2 b (PR | S ONCHRREE D U o SEREGR A I — BT 5T R CTh -
7o MIRFIRRA CBIZ SN B GITERT 2 2 01E, BB EREDS D . KON A L1
REICBIT DRI T AT I KON 70| U RO/ ERTH -7, ZORER Tl
NOAEL Z#IRET D Z LT TE o228, &KL LT, BGP XU BD OWTFHIZBWTH, K
HETHLNTAEOEE (B FMEOZ (FIRPIRE) | B~ E O REo Y
PRERIBD) 13RI b O Th o Tn, ARERCBIZE S VTR B AR SRR A K OV O iR A e 1.
RANCEROREIZS T 2L, TNETICHESN TV AEE 2LV T a1 ROEEBEDORHIIZ—
BLTBY., MEBRMEREHFTOTT Y = RIZRTHRIGTH L EEREWE B 2 biiz,

2.6.6.3.22 GFF MDl:4 XZHRHW- 3 WARKRERAEHESEERAR HBRES
Fy10_1294.2.3.2.15)

ARBROBMIE, 7oA A ZAIBAICEIY E=T A RICEG LEZBEOZ ) ato=7 A
(GP) A, ALvETr—/L (FF) HAl, KOV avo=7A/KVET o —VEGH
(GFF) OFnEiho MDI BF|OFMEZFHIT 52 & Thotz, A XITRLT1 B 1 [BIOW AR
5% 90 AT~ 7=, &HEAI ORI, AAET n—/LHA|D MDI H&EA., BLA#H MDI # 5.8
DARNETB—VHBEIENT 52 2 BFEE L, FfRIC, 7Y avo=y ZBHHOREDN, &
MERAH MDI 507 ) avo=y AH&IGEMT A2 2 HIEE L, 7V atr=y
L/ T 0= VAR GHOEMICIE, BER=T 1Y —VEEREZ 008 mg/L (7D 2
HlHEEOAFIERE) & LcfAl%Z2, K&, PHEROEHERICH L TEAZEN 10, 20 &
O30 mrfElie G- Lic, A/VET o — VHAIRRIZIE, BEER=T vy — VEERE 0.08 mg/L ., (X
H&E, PHELOCESHERICR L TEAEN 10, 20 LTV30 G Lz, 7 ato=0U A
KB 1 RE (BAEROAR) L L, BERT Y oy — VEEEE 0.12 mg/L % 30 55 L,
PRI B I IR I D 72 % 0.08 mg/L % 30 43f#% G- L7, 225 MBRIZIT =R DA% 30 s
H L7, RBROFHMIEE X, —BoRIEOBIZ, FE, MK FIOMmAE, Mg rmma, RE
MR, #RE EE, PPUARY Ol BB R OB IR E Ch o 7o,
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

JYyaEn=JL/RILETO—IIL HAE (ug/kg/B)

¥

1 It
78R R ND#* ND*
VA It R ND#* ND*
Y arvu=v AKR)LETT—)L

) o v 17.26/4.36 18.01/4.54
KHE
Y arvu=v AKR)LETT—)L

) o v 42.69/10.14 44.08/10.78
O
Y arvu=v AKR)LETT—)L
.. 4 o v 59.38/14.03 62.11/14.67
=
VA R=2 = 3=Sy N EHE 85.10/-- 89.23/--
AILET T —/)L KA & --/4.36 --/4.53
RIVET B—) & --/10.18 --/10.46
AILET I—/)L =& --/14.05 --/14.51

*ND = R RALLT

BERE ORI, 7 atrn =g ARWH D W EAR/LET 7—/L, DSPC, CaCl, &' HFA-
1342 THD, TNOHMBEOWHRMEEZ, 7Y avto=u AROFLVET B —LEEH LR
DHDOEE T oy —)L EEHEEE L, =7 1Y — O HIEREISERGHLE BA—Th
oz, BWZE 10 o (KAHE) | 20 70 (FHE) « H200E 30 o (A BRSO IR /Z2 5
IR FhHFT LI LIk, HEOZEZER LT,

TR e B K VBB I B I A E o7 1 ' — VB EIX, T OB ALL T T
ot

KRB RICZ ) a e =y AHAl AAET— LA BEEASHIO MDI, K OV R

MDI DFBREREE ) HEI L 7o AARBBHZ L 0 | R 2 IE Lic, 22508 /) /) okl 1-#8
(MMAD) & #8{rfE¥EfRZ: (GSD) T/RT#ERYE MDI =7 vy — /L ORI, A/VET
m—/LHAIREDS 3.51 (1.68) um, 7'V ab =9 ABAREED 3.90 (1.78) pm, BELAAIFEDS 3.51
(1.98) um, EPEXFHEDS 4.66 (1.82) ym TH-o 7=,

7V ave=u AR UIRVET B —/LVOREOGEIX, METFEYRESITIC LV REN
Tre —HBOBISZIRE . Cuax O AUC HEEMEIZRET L CIIME L CHEREENRD Sz, W
NOFERTYHL, 7V abvo=vALRLET o —LOETORYER-NGEETLEEL LN,
7Y avre=u A, F5EZ UL 0.5 FFRHIC Cax (CBE Lz, 7V ar = AMmiE
MOHEET DY tp EIE 6.34~11.7 B ThH 7=, —HOpsEERE ., ALET o— 3R,
e HES T 1 BERELANIC Coax WCBGE L2, HRVET 0 —LIUED ST Dty EIE
4.85~11.5 Kl Th o 70, MR ANMEH OBEIEIXA R o7,

A X Tix, RBAETHTIO MDI &5 TH, BEECTHREE & b CRERICA B2
HENIRNo Tz, WA XTI, BLAFIO R HERT NS RV E T 1 — VEAIO &N OV &
BEC. VRBESHREE & LR CTHEBRERE N A LN, 72, 7V ava=v AHK O & HERE
DA X TIE, EHSHREE L D SIREENA A RIS R o7z, RIS S TEINTHIRIFE T
AFELTEY ., HBRWERGICERT 2 —RREOBIE TORFEFTRIZIZEA ER N7,
2FA b BRI PSR D R 2 B D LTz, T OMOEO RS & LT, kEMEME, ffE,
EME (FOUTAR) L R & 2 VIR 3580 STz, #E & HOIRE O 3 G 7= Bl A A
DI EMZRE, TN TOREHICODIZ-2T 25N ETINSDERE N 1 4Ll ()
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

H o, TOMOIEFEFTRE LT, BAIRAZ DMOAHECE UL S KB IEAR IXH IR,
B & 3B U 7o W ELBE SO IR, EM, IRUE. JER. Ew., BT XIERERALNT,

Z 9 LTepr Rk RERE (I R N OV R IRRE) CToHRBo b, HEHT B L T\ eho
T2 D, BRI E R EBIEDRE L X7 SN o Tz, IREFEREICB VLT, Wi
G EEO BT A DN o T, BEATE R OFLEICESE, WTROMAETH, ECG
WIFERE DI REIC R 1A SN ho 7=, RVETo—/LHA 7 abtn=v AHA

SUTELAFIBEGREORFE T LA OEMABE I N, RVET a— T RS TH Y | D1
BIMOBWER N TH D720, REEL AN TOREA ML 722 LI TPRENEZRETH
ST, 7B BT EE OO BEINT EF®EN TH V| SEEEIIIR 5% OMRPEEIRE 7~ b
DL oty ZVave=u i, KmLVETFE—VHEFIEEF O MDI OBE5ICERL S %
o> ECG At i 722 ho 7,

A L 72T ORER TS, FFIREBOUIIRKE N T A — Z (TR HE R B3 bR

-7,

MR ES . MR AE L PR TR R T A — Z ICHE R BT E Uo7z, BHTO
BB NN, —BLEHBKREEZ RIS T, WTINbIEEA XOERT —Z#HANTH -
7o WTHOZE LY, BHITEE L2 AEMFERIICAE RO EIXHE SN o T,

FERHEAT Tl AR REE & il L7- 3 B B RICA B R LN BRI A BT, A X DORF
HEX, ExEE EAFOFTHER OEHER., ALVET v —/LVHEAIOF &R OEH &)
EFMEEE BAEFOBKRHE, PHELAOCEHER., FLvET7T e — LVEAIORHEK NG HE
B ICB W CHEW—B LmE R Lz, WEEZERELTHRIT2 L. BAFOEHAERED
HBBHEHFIINAERE CTh oo, A XTIE, BEALPRLVET v — VHEARECIIFEEMEOM
TR ZREIME R DGR G, WTHUOMHT THREHFINA EZITRO b o Tz, BES
N7EFFEERINT, B5HBTORLET o — L IR ASFIOFREICBEEL-b D L EZE 2 BN
T2 MEFFBIEBEZNRD SO E BT, MR & EREMCHERIB O — B2 RV TEH
0. EMFENICEER O EITHE SN o T,

FRIE O PIRBR A T, I R S O FN I GO —EBOEH DOtV T, BAE LT/ S
ZRRREME (20 mm AS) DO~ IROECTEAGEO bz, — B LA REEAETA R TIEen
o7z, 6 ORI IR, MO TR TR0 S v h & < BRIFPE TELSR 23 B 70 8 7
PRMEIL 21 O _ERIERABIZAL &AM AAICHIBI L Te, 2RO OFTRIIRAGBR TL S A6
LHDTHY . WAWEITT 5 EHOLEHRISEE LB,

MRS — B L7 GBEOFT B, i & ATIICIR b Tz, o3~ TofMkIIRIE
HHRIENTH Y . ARG ORE T RN EZ LT,

i, REEOHE~ 2 07 7 —=VHNA, §NToRE (EXxRiEzET) TEHohi,
ZORBEITMREMTH Y | 22K OB IREE TR0 b7 b O LI RE LR D2 LA D
FTWMITTE LD EEZ DIz, MISEET DBRME ST 5 EF 2 ABKOS & LT~
rna 77—V NHLRERMT L Z LT FLEAEORARBRTTHRINTWD, £7o. Bt
HE L TN TOWBMEREGHICBNT, AT @HEITX 1 pFT. £< T2 »FTO/NSRRE) |
NS BRI T ORVENERHE L 2 1 5 _ERIERABTERGE AR b (ZEXRREEDOHE 1
BHTH ., HAWIZE U THDARIEIT/NES TEFEIPE LRV 1 » T Tne) . BLEAlD
BN O ERE L AVET v — /VHEFIO RS 2 WITEH B T O ok 2 i,
VS R & RIRREE Th -~ 7o, BLAAIO S BRE L AT T 1 —/bOm H R TOMMERFERAL
fBid, BHEFOOm <L B TRIBIEOM O PIIRIIZE L & 8RB L Tz,
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

AR D ZEA LS, RET B — LEME DR AFIOSBEICERD b, ) atu=1 4,
TRIEERTIR . W ONC 225 IR ICITRD B o 1=, 2B DT Z kL, AFlECcoRLE
TR—/LOI T EERA (P450) RHNEMENTUE Lok & LCTo, HARE I3 5
DEISZE DO EEZ BN, 25 LIEFMIEFT RIE, SAETe— LT TLiE0 5
. WEISH R AP DORIG E B 2 BT,

UbkZEFLHRE, ZVavto=oulb bRl Ta—/LOKEAHDLWNIZFOEER] (7)o
ERr=0 ARV ET R—L) ORAEGIZLDRET, &5 LT XCodgyomfEhsrs 7Y
AER=TARWHLWIIRNVET B AR SN2 SICL VR STz, RVET r—V
BHETIETRISNIZEBY . A XITOESE O T XA —Z OEAGRA A BV, T HIEEM T &
25 R CTHE SN TWVDOERALET B — L OIER KO E —H LT, £7o. B LAV ITHI
DAL, FFIEOEIS R ETREI OB R L B X b, A 3 0 HRIRKER AR S 3R T,
7Y ate=y AROHRALET B—/LOW ALY, B 22 LRI N O iR A LA
IRT A= R\ AR FINITEE TR WEER A b, RICFRla0 22k & 4 Fi A
& BT AR, AR TIZMAMER NOAEL 13380 bR o 72 Z LIT/2 D78, AR (L0
RS 72 & DT EE 2 R T B HUEITFRD Sz h o 7o, MBI O 2% BtEROS CTidze < i
BOGEZZ D & ANVET B — VEFI K ORGHIE GO NOAEL [ZFH&E & HEE sz (v
BT w—/)VHA] 1032 pgkg/ A (HEEDOFE) | 7V abt e =0 L/FRVET B —/VELEA
43.4/10.5 pgkg/ B (HEMEO FHE) ) . FHEN NOAEL Tho & OHEEIX, Mild~ra 77—
DUEME R OB RO RFBEN . AT T v — /L& R ONCEAHIE BRIV T
D OGN CHBREL D bEhomZ SISV TS, U abt o=y AHEARERD
NOAEL (I & (87 ngkg/ A (HEMEDOEEIfE) ) Thotz, iz, KBOWTHOKREEET
b BRI ZE SUTIEB IR A TR S ho Tz, TS, 2R BEE L 7T v AR5 B CHE R
FEEZE LR b2 no T2,

2.6.6.32.3 BGF MDI, BFF MDI (GHERZEE FA14-148A%23216)

A X &N 3 h A BRKERAEGFZERE (FY014-148A) @ HEOIX, 2 FE¥HO B2 2B A A
® MDI 8|, BARRICIE, 75 V=KV arvn=0Li /& LETo—/, (BGF) MDI X
77V =F/FNETa—/ (BFF) MDI OFMEEZFHMITHZ & Tho7o, EREBROEMZ 1 B
HEMESS 4 BRE LCT T Y =R/ 7 Vave=vL /K ILET o —/LVESH 3.3/021/0.11,
17/1.1/0.62 &Y 60/3.5/2.0 pgkeg/ B (HEMEDOFEIE) T 77 Y = K/ AVET v — LELA A
3.1/0.11, 14/0.48 } X 70/2.3 pg/kg/ B (HEHEDEEIfE) 2 90 A, 7 = A A~ A7 Z W THRA
G L. [FER OB E D 22 506 FRTRE K OV ek FRE 2 3R U 7, 28 B /) 77 19 i okl 1 88
(MMAD) K Ui %ER#= (GSD) (X, BGF #£T 3.38 (1.77) um, BFF F£T 3.69 (1.86) um,
TR EETIE 3.19 (1.70) um Th o7z,

MARRART, BERT, 85 1 BOREEG#£OmERT 2 &R R, WONZE 90 H DRk 5%
DHEEETHRRL, ZVavne=uh, ALETFTE—LROTF Y = ROMEFEEZNE L,
BGF #5.8f ClI A RKFVEN RO ST, fem M 13 IR G E % OFRIML B2 Sz,
90 A OBEH%, fem AR E O L O OIEE U= Y OFER BB Hiviz, BGF
¥ B ST HEMERT I AR 72 2513380 B LR s o 72, BGF O34 & FAIBkIC, BFF %5 Sh -
WD BT THAREZR T BARAEMEDN GRS B, e MR 133 & L CHIR ORI A5 TRz S,
HEMEZITERD B oz, #h5 1 B EHG 90 A & THRHNTITIT E A ELBLR 2D - 7208,
I PR R AR AR AN L2 2 LD AREABIE IS OFBREN A U TNz 2 & 3Rg
iz,
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

I ORFEN G 91 A OHBEFIMEE TEFE L, YR 5 IERNT D ERREE U LE
X BN Te, FHREZ, WTIORERAIZB W T HIEME S & ICkHIREE & 58 & O
ISR A BEITRD bR o T, F-. ZORBRHIRIFIC, RO L B EROREE T
HEIZEND D Z L 2T EENRFHLLERO DN hoTz, L, MiA X Tk, BRI
BRI CIREINRICEN A DIV, REEMNRIL, AR CERRHBERZ LR THREIZK
%<, BGF #GREOME CHEEHREEICHE N THEIL/INS 2o 72, BGF H5HEOMEIZI T HKE
EMHEITARBKGEHN TH DL B2 O (Thbb, WHAER., THERLXOEHERTENL
LIRS FREE DR BN R IZ LT 62%., 26% M N 15% DR ERIN) , BGF O 5-(C B L 7=
T2 K RIS L CHOFRFRMICAETH Y . mHE BGF REOMEIC ST D REB IR
%%ﬁ%ﬁfﬁﬁéﬂKWEﬁmé@4%?%okoWK%HéIﬁF®%%i¢%%ﬁ@HT
Bl s, [FABEC T D2 IREBEIMNOHEEE IR B REE DR 35% ThH - 7=,

BRI 208 U Tl b 2 < B DAV —BRIE T LI, AKAR(E SRR B ISR L7 pT AT 0 |
[FIA D PIT LI 22 506 BRRE K O e BB OB 2 3 O T Rl THIS S hvle, T OMMOFT AL
LT, BHIEZME D D XUIED RV B OB E, BFORAR, IRIESUIAREIEER, BT, &
. REFEMIEEICBE S, WThORT RS S OB P IE 2 RETT 2 B EDO 20 O

XIS E & OBEIZ RN b D EEZ B,

FGR DR AAIA T, SERMEORGICEE L2 BT b h o T,

TR COYRYE B G T O OEMMNBIE S, BE»SIEFHENTOEMTHY |
ﬁi@%%fiﬁw&wﬁéntou SXRA D /8T A — X R OARGRER TR L 723X TOLE
X, EMERIZ B A XICBT D2 EFHTRATH D S Sz, 3 [BOH)E R A TR
B Aﬁbt#«fmﬁﬁﬂ7f ZIZE\WT, BGF BE XX BFF B & %FIREE L ORI HE R

i;é utu&)%ﬁ/biﬁ?ﬁ)oto

MR, MIREEERR A L ORRAE D /3T A — Z (I TR\ BE L - B 7 2 k338
W HENRoTD, WL ODDIMIRAELFERIRE /R T A —H | b##ﬁ”m@mbEh FEDOR
N FTHEREIC B U722 b Th o 7=, BGF X BFF Z#&5SN-8WTlX, 7TVHIUERAT 7
&~ﬁ<mm)ﬁﬁémﬁ%KLﬁ#é@ﬁﬁﬁaﬂ = & BGF REOIME, &U%ﬁ;BHﬁi
DM TR FMICEER EAZRB D, £l y-Z A EINEF T A7 2T —8 (GGT) |
TR e BRI AN A DALY, i%o%ﬂk%< BRI @@Ekfiﬁﬂotom
BT N7 2 AT T TIEH 2D EERFEIC A L. BGF &1 BFE O M5 O ERE K OV
FERORE, BGF OKHA B L OEH EREOME, I ONC BFF O &R OIS T 5 LT
ﬂ?%ﬂﬁ%?%oko%UﬁU?UF@L%%\Mﬁ&ﬁﬂ%F@ﬂﬁ@%<OW@¢ﬁ%ﬁ
FKOEHERE (BRl) CHEFRRICEE Th -T2, Z DM MK EAFRIRBRAE ST A — &2
WHICRNT D HEERBICTRD SN o Tz, TOMOEITE L T, %MWT@—E%X
—EB L7-HEERGFEEEEO 6T, BRI T 2BEFOEBERPANTH D . M oIERITBK
ﬁ%@?&okoﬁﬁﬂ%ﬁkiﬁﬁé LT ko TR REE & DB BT DR R B
PEMETT 520850, WOBRELFEETH-TZ, ZNDHLDEFDOMDOENITVTNE, AW
FC EE R TIE ARV & S -,

I ORI TIX, PWIRAIET IR b o e, TR TIRIE MDD
B R IIRAY 7R ZAE AR DILT=s, £ <13, MERISUIEREMTH D03 L ITLHIED
RCTELEETHDL EEZZ BT,

RRERFERDOIRICB W TEETH D W SN E EEOZbIL, B I mEEE S
b ZEMT L DOTHY . B, FFIE R O kmfmbantommﬁvqﬁF%ﬁﬁ
DEREDOHEME T, 22506 HRRE K OVALE S RBRE D BT & D HEIZ B W CRIBEEDORD RO Hi
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

7o PEHRERD, ROEELOHEE (KEXOMNMERICHT HEEL) 1TIILT L —B LIkt
PR EZTRDONT, B LEHEEREEIILN T LLA L TIE R o7, IFEEX. 25
Sk FREE S OV IEE R BB O G I R THEIN 3 28 M A3 A H AL, & & BFF BEOREMECIZ—B L T
m#%mﬁ?%#mwgnto;ﬂu% i, BEREM R OE B O (R M O E &2t
T AHEENL) ICHEFTFIAREITIZTERD N T, AHERFENREIND Z Lo, &
fb%—%ﬁ%ﬁ#%@fmﬁﬁoto¢%§&UmﬁgﬁnﬁFﬁ@%\io BGF } U BFF
REDMET, RTFREED — 5 XTI & DEBIC B W TR EE DD DR b=, BGF BEAE D
BFF BEDM 5T, %LT@@@&@ﬁW&UEEw®EW(%E&U%E%Kﬂ?éi%&)r
m#%%ﬁi##mwam FHRARTFVED RO DLz, F OO E EEICIX, WESHREE L D
BB W CHFE 2 BRITRRO e o T2, et PICH B s E§%®wMﬁﬁ%%Lm

Oz (MiZEEREEZRE) | JWHERERRFRIRT RICBIT 2 22 BT 2210, HEER o — B,
XIE—HB LI HERFHEITRO ONT, ML TRERE(EThH T2, TNOLOZDOMOIRE EE
DOEIFTNTI S, @%%m (CEER L TIH AW LIl & i,

RIS B 250G (BOIR Y M OSIRAS) 28 BGF M OY BFF & GREO T HE L OEHE TR b,
frfia o2t (AFigfapRs) | S ONCHREEE D U o RERERD A3, BGF KUY BFF #5854
TOHET, bHAREFROLNZ, B2, mHE BGF X BFF HHREO—HOEMMIZIB T,
UV SERED D L2 V3 (RERE XY @i O Y o5~ DR Sz, ARBR
OEREOMI X ITEKENIT, #5512 U 7RI ISR b v o 7o, IfikiERICIX
Tl S TR R (TR B erAF@O b,

PlbxFroHn e, MO —27 /0 RIZ, BGF O BFF MDI % 7 = A A~ A7 W A% HWT
90 HRIXEWARE LI-fER, BIE. HiEL ORI, BEaLvFas REGOEEIZ T 5
ﬁM@mb%nto;@iO&%ki@ﬁ@fﬁ%MQﬁ%H(“%Ei IR &0 EoaadliIRi(d
AALSFHIRR A K QYR B IR A 72 &) I2bl> TR LN b ThH o7, T, ﬁ@%%
FHE B IS EE R T B LIEARIIERD o Tz, KuE~ORET, WO 58
WTHBIERI N o T, HERSINTREITERNT 28R ME EEDOEIT, ﬁmigwﬂ
B HFEEOHN, &U%%E;@ﬁ@f%oto;h%@“*i;@ﬁm I R E e
(Khm&@ﬁ%m)@ﬁﬁ%%%ﬁ\ﬁﬁ@@ﬁM(ﬁwmmﬁ)\ %%& DY N
BRI — BT AT R CTH - 72, MIKECFEHIRE CHRINT-H 51 il#éWMi\%ﬁ
R (TNANAVERAT 7 H—B, p-INVEINVIT AT =2T—8, TIATI KRNI T
YU RO ER) Thotz, ARBR Tl NOAEL #IE T& Z2)x-> 72728, BGF KN BFF #
HBEEOWTHIZEBW T, BRHER TALNTZRE (DDA XITHBIT 2Bl o 2k &
O 7 MR D ) RERED) 1372 b DO Th o 72, ARER CHIZ S 72w B AR 00
Ak, MR FRRRAE & O AL FZRIRE IR I 2210, 2N ETICHE SN TV D g a L
FaAf ROEBOKMIZ—HTHHDTHY ., BGF L BFE BAFITOT T V= RiZkd 2 K
IS THDAREERE W EE X DT,

26.6.3.3 6 NARMRERARESMEHER

26.6.3.3.1 GP MDI: v hZRAWLV: 6 ZARKRERARSSESHHRR GHBREE
FY10-1 204.2.3.2.17)

AGRBRIL, B RREE, RO IREE, KOV 3 & GP MDI BECEE L7z,
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

Z v &V GP MDI @ 6 7 AW ARBRICBNT, ZYatvtn=y x5 L&D
WREEIL, H&GRHEA ORE 30 %O MEFIRESITICE > TR L7c, MR 7Y atrn=17
LPREEIT, HEME S HEICBEIRFRD bivie, RHE, PTHELAOEHERICK T 5 7Y (B
Yef22) MR EEIXZEnZ, BTl 34.96 (10.51) | 183.70 (77.61) JXOF 311.11 (58.33)
pg/mL, HETIE 35.09 (14.65) | 357.72 (515.24) K U* 413.87 (208.58) pg/mL T -7, st
FERED 2 W22 KR HREE CIRHE FIRE 72 9B L I3 S e o 72,

KEERCEMR INT-FEHE QLELREZ 100%E8E) 1T TDEEY THhoT-

JyarEno=—vL.  FHE (ugkg/BH)

¥

Ji:3 ik
720 ND* ND*
TA e ND* ND*
yyave=vis [KHE 65 70
JJyarvrn=y A HHE 264 286
JJ)arvn=y A 5 & 523 572

*ND = R RALLT

AfF, —fRREEOBIZR, IRFIAgRA, (REIC L T, BEICBE LI Bias bhinoTe,

PRIFAE/NT A —Z TG L7 RIE R 2 I3 Do 1o, MR RR A & Ok A4k
FHIRA N T A — Z T R FRICHE B RN A LN, 2 6 IR H AT
ORI ERIAT R 2 E > TR o HERFEE LA O, BRERITES, EWER
ICEWROH 22 TIE RN EEZ b,

VRISE FRRE S OSBRI P B RE OB Tl ZB 5 BB & Le~COMRERR - BB AE O H Bk A7
IR T B FH RO e, ZOFTROREITBEIN CTh o 7o, BE7LMRERR T R LA 1T%
ANRBRTIZ LS HBONDFARTH Y . 1 > HEOMETHERNALIZ BT 5 3 5 @ 2 FEE Ok ik A2
K92 AR RIS BUG & B 2 DivTo, TR IREE T, AR R & RS ORBLER & EEE O
SARE ERALAENRO b, ZBRABEEZ ST X CTORGR T, R 7R A BE T 2 8%
TRRE FRCEB ORI T U CEMENRR iz, m R TS REE L i LT 2
DB EmP T, ZOFTR G, 1T o WEOWARR T L AL S\ ICRIGE E B 2 6
Nic, B~ 7 a7 7 —VFREDS, 2250 B R A R 2 B T X T o 58 TR
D HAVTZD, BRI E B 5EE COEIEE UIRBLREOFE R FAITERD bR o7z,

WO R ZR LI O T . PR E ¥ 51 B U 7= B 25k AT R S 309 BEAR AR == AT
RO onenolc, Flo, WITENOWRWER G TS, AEERZ UIESEMERZ TR 6
niginoitz,

W OWBRWE R GRECOAEEFRIIA DN hoo 2 LIS & T v ME AW ARER
IZ31F 5 GP MDI @ NOAEL I H&E (G RERAKE) L& b, HETIE 523 pgkg/ B, M
TIL 572 pg/kg/ H ThH 72,

26.6.332 GP MDI: /1 XZRl\f- 6 hAMKERAZEESHHAR (HRES
Fy12_0734.2.3.2.18)

KBEROHMNL, 72 A AT ATRAIZLD E—=F NV RICEEG LD 7 ) 2o =7 A MDI
DEBEFMNT 52 L ThHhotz, A X1 H 1 [HOWAFKE % 180 HFMEM L., 225 % BEE S &
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

BEXTHRERICIE 30 0f, 7V ave=ov AR, PHEROEHERIZIZZNE, 10, 20
J O 30 3 OW AL G- 54T > 70, HEERYE M OVEBERHREE MDI Ofe =7 1> —/L (REEO 2t
U < VA + 1AM OBE BIEEEIL 0.08£0.04 mgL Thorz, REBROFMER X, ke
OBE, (RE, MRFIIRE, KA TIORE, IREFPIOMRE, BECG fRf, MARy, ¥
TAXRT 4 7 AT, FREEE, RRE LK OYEER TR Th o 7,

BRI E ORAIL., 7V ava =LA, CaCl, DSPC }T* HFA-134a Toh o7z, Zi b DHLE|
DML, 7V avo=u i G0 LRWEEEO B OVEE T o v — VRE L B LT,
G HICEY A 10 0 RS . 20 00 (FHE) . X 30 0 (5 &R HR/Z2 R
X)) HETHZLicky, HEOEEER L,

VS IRBE DY (FEYERE) o7 oy — VE&EEIL 0.09 (0.02) mgll, 7 artn=1

LOBEMHE, PHELROCESHEROYY) (FERZE) w7 ey — VEEREIZENAZE., 0.09
(0.01) . 0.12 (0.02) K&TX 0.10 (0.02) mg/L TH o7z, ZIUTHIET DR ERE BT S
FEE (RS, PHEROCEHER) O (EERFEZE) Z)avte=visxzy oy —/VE&ER
FEIX, 5.64 (1.06) . 8.80 (1.38) M (X 746 (1.59) pg/L T oz, ABLRIREE L 22K REEIC
BB EET v — VREIL, T ENORHRALL T ThH o7z,

KEBERCEMR INT-FEHE QLELREZ 100%E8E) 1T TFTDEEBY THoT-

JyarEno=HLA BAE (ugkg/H)

iz 3 m m
720 ND* ND*
TA e ND* ND*
Jyavra=y.n KHE 17.72 19.44
Jyarva=y.n HH & 59.05 57.41
JJavrva=y.h 5 & 76.50 72.77

*ND = R RALLT

BEEHRIZZ Y a e =7 A MDI & OYEEERTE MDI OFRBREREE> HIE L 72 REREHZ &
0| RIBEIIAT A IE LTc, ZERB /)R RRL T (MMAD) &SRR 2 (GSD) /il
B MDI =7 1 — )LOSEERIFRIE, 77U an =0 AR 3.74 (1.78) um, IR HEAEE
73423 (1.82) um Th -7,

7Y avue = AOEEOFEIIL, MAEFEMRESITICL VRIS, Cra XY AUC HEE
EICE L CHERFELARD bz, WINOHEHTYH, HTORohz7 ) ate=y A0
WMERER AL, 7Y ave=y a3, BEEEZXT 0.5 FFE#E (FiL) 18 Cou (TR
L7, ZVavo=0 AR oEkT 5% tupfllX 6.10~12.45 KffH] TH - 7,

7Y arn =0 ASUIEHG R MDI 85 ER 5 CHEITR < fEEE S 181 HIZT

EESNHBRETEF L, MEE S, WTHORGRICE O T HIREERBEE & L TREICH
BEITALNIZN T,

ZOMDFEI 72— BARRE L LT, ANEIZBIE LW IR~ & O EIE, M hr, REIR, 8%
Wi, IR O 7 28] GEBHMET 4~8 HUWIZEIE) | 85272 0RIR M ORER#I
W Q) | r—YANORGELROMmME 25 | WEE (18ET1R) | RERAHOZERE (2
) . MOMEHAT (1 BEC 1 H) 23380 6niz, Znbo—fiREZbizning., &5HHOE
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

RACHE S EIEE PR ILR O EFMAIEA LN T, HEEFNLRBER G2 ONRN-s7oZ Lhb,
PR A GBS DA ERT R L 13E AR T,

IR AT B\ BRI T 5 BB O B8 bR A n o T,

7 ) arm =15 MDI &5IZEET 5 ECG Mt/ T A —Z OELITFERD bivT . AR TR
fifi L7z ECG 1TV T 1L b H K BRI IER 7oA X Db O &HE Sz,

FHE L 72 W T OREE T FERECUT 1 FHR RN T A — X IR E R 7R 2R
HILRo T,

MEFAIRRAE, MR FRIRE D D VIR T A —Z KRR ETE o T, F5
FOERH LN, —B LIEHERFEZ RS WIFRbIERKA XOERT —ZFMHNT
bole, WTNOE S, FEICEE LI AWM TFRICARER SO LITHE SRk Tz,

BERTARHT T, O IREE & ik L e B EEICA BRI BN b, m i EREOKE
DL EE B IR B A X 0 ARITR S . HREFAEDFH ToRR S 7c, 2 OB IR E K UV
HETHIEL TORETH -7, (DI T 2 BE 9 2 B 2R R ITRR D B rin-o T,
ZERTIRAE & DI TR Z ORI H DR S 71, METIEAE 2R R OV EW S8 72 751358
biviginolz, KFTROIFR K OERITIAHTH 205, o HEREOHEDKREIZ b ~m H&#FED
BEDRE DD MR Z LB 5 MIERIZAL D FTRENEN S 2 b Tz,

DA O — OB EE/NT A —% (Bl XEFEERIER 72 &) 126, BEx 7o B GRE TRt
KERREE & bl U CREEHFIIICA B R BN A b LT, AR B HEDOIT O DX X, ALY
SUTFEIGBEBEDN 72 D5 I TEERO 6D, ZALPTRIIMA, —B L7 HEREMENSFE
LT, HHERE CTh o7, BEAIZBW T, WL O THA LN 2N BT AR, 4=
KATHREE L O CIIE TR SN, WTFNOZBIL b AEMZERICERDOH D LD LITEZ BN
ol

FIRRAT LTI, BRI BEE R B IR0 Do T, AR TR DA 22k,
ZDWDA XIZEBIT HEREH L 15 5] ZILOFFHANO L D, & D WIXZEHEIEALE OfERIC X
HHDERIRENT-, ZD XD RERGALENE UL, ETHRD b 02 AERSe
WAENDH ST,

B & 2 WITEFEAIPT R T ) AL, AR ZLEOMM L O TR bitle, =
D LTzpT ik, £ OZALRLEAE NS X IREE & XA C& 3, #wE & OENFEO T, L
WICBIEL TR, AP BRIV EHESNT, TRt e LTE, U 2 HioRiR ek
EAIE (WX UIERMERERZE D) | BRx ok (IR, B0 oBMre (LIE LIZEMER
72) SAE. EBIOFHRHEZYE, FARIRAN OBEZE 72 C flafEk, KEWWRSRIRORRMEZE L, K
AIRAR e OV T N D/ S 728 B . AR OFARIN O FENES S, B Tl e W AT 2235890
b,

WL O EN)FE T & il 22 SRR -P IS IR P BR O REJE 2 £ 5 XU ED 22 ied T Ze B2 o
KRB A HND Z I TIE <, 2O X5 N A U T T HBIRIEFREN & A &
% (Scudamore 2012) 7=, ARERCTH Z OFT RITIEFHIH &5 % 72,

T RTOEED LR T O RN-T, B~ O/NER DI, 22k 3%
EHIL] BAROLN., TR U a—7 BB UEEVEREELE — & L7, Zh
IFA X TEL AN LMIBHIFTR TH O | I G-HE & 22500 BB XA i B & oI 2T
B BRI o T,
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2.6.6 EPERBROBEEE L
— g4 TF V=R 7Y avta= AR RAVET o — LT < VERE KT

1D S =l SRS el 7U:ft°m:‘7b0)%ﬁl&5 XA, &5 LT _XCTOEM) O M
Ty avte=U ARRHINZZ LICR VR INT, &GO AR L IT4E 55X
TR & ZN R DN o Te o, AMFRERITRVWEEZ b, 6 I HRMFEERTIL,
7Y arvn=9 AOWAEEIZL - T, %ﬁ@mﬁ%mﬁﬁﬁommim%%&ﬁﬂ7% ZAe
—WBPEDEAIR I BT, YT ﬁiﬁ Tl do T, 22U R & TR FRE CAH B 72 R
MZEFRO o, RRARIZEIT S NOAEL (FMifE L b mHEEZ 2 b (HEX
76.50 ng/kg/ A . MEIE 72.77 ngkg/H) o

26.6.3.4 9NARRERAKRSEIEGER

2.6.6.34.1 GPMDI: EF-oEELZA-9hABMRERARESHHER

T - Bz ITA X722 8) ZH\W= GP MDI @ 9 7 A R EW A G- BR T E M L7
MoTz, ZAUE GP MDI DA X% v iz 3 1 A MEW ARG #EERER (FY10-129) & 6 7 H
AW NP G523 E R (FY12-073) OfERZHE L7 & X, ZORTRICETRO LT, FITH
HWMZ 9 AIEE L TCHLH LWATRITRD bW EEZ LN TH D,

2.6.6.4 EinE AR

26641 JTY=F

VAL a— ROX —E o T—COE

AFNZBNT, 77 V= ROBBEERBERIIV LA 3 — MY —E 2o T —KGRHGERF

RSV,

AHER 2 T2 1B IR 22 0R 28 BB . LB O RE A 2 W 7o e /R B BB X OV~ 7 2 D /MK
RERATIX, 77 Y = FICERFEMEITRD bhvienoT, HiZ, 6 EORBRARZHNTTT V=
N DBIRE LOPT&JLKF% WTHORERRIZEBWNT S 7T Y = ROZEIREE BEFFEM X
YRR EFHREITERD b o Tz,

26642 HRIETO—)L

VAE2— (X —E o T —CDHE

AFIZBNT, AVET v — L OBEEEERRERII LA a2 — FNOF —Eand 7 —C5KGEH
SRR STV D,

FRIVET B — LOBIEEIEITEITRRERRARR, ~ 72 74—~ TK 3B, b U 23k
WG R BB L OV T NMERREBRIC TR L 7e, BIREREERERTIZ2 2Dy F
DRNETO—VE, T2 BITORL IR L, EHELD Ny FH— O@ﬁ%Tbﬁﬁ

TEHINAELRERERE a0 =—KOBMA R LN, LLARRE, ZOfERICHBME
SV 4% BN it%%@fi%m@%ﬂ@ﬂOt;kﬁE Tw%fnwwi@ %%Wﬂﬁ%
WTERFMZ IR LT-, ~7 2 7+ —~<TK #RBR, t%)xﬂw%mw%m@
REFEHABE R LVET e — VAR EGIZE DT v MNERBIZ B WO TR B TH R
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2.6.6 EPERBROBEEE L
— g4 TF V=R 7Y avta= AR RAVET o — LT < VERE KT

LN oTlz, THHDZ EMnD, R/VET a—/UiL invitro, invivo DWTIUIRBWTH AR
JEMEWE Tl &R LT,

26643 4F1)aEn=—mL
2.6.6.4.3.1 In vitro

2.6.6.4.3.1.1 MEEREALZERER GBRES ADI1IRW.502ICH.BTL423311)

WRME THLH 7 ) ara =0 LD\ T, Salmonella typhimurium FEREE TA98, TA100,
TA1535 e Y TA1537 W CNZ, Escherichia coli 7K WP2 uvrA e FIU N T A B 18 I 28 R 48 Bk & |
Aroclor #FE 7 v M S9 OFFAE T M OFEAFIE FIZI W TEM L7z, #BRIX 2 DOEREIZ /1T T
S, FL— MEBRHOWLNT, 1 BFEBIL, PR eEERRTHY , KB THWLI HE
HPHARET HIDICEmRI N, 2 BMEEIL, ARBRTH Y, HBRWE O 225K Bif 1 & 3
i 5 7= I FEHi < -,

Bl 7RI & LTI, SRR O VRFRME X OMERHIIE & O SISV T, AR E-IR STz,
BB E L, WREEBRIC I W THW S o BRRIRE 50 mg/mL C, VRS HIREE K S E O M s
B L— K CAF. EEAK] L0 )) IS 2 L. BHARERIKRE e o7z,

FlA 2B ERBR CIx, MBS NaiR KHEIZ 1 7L —FH720 5000 pug THo7o, ZOHE
IE. BE 50 mg/mL DR AE 1 7 L—RH2Y 100 L TIN5 Z Lk - TNz, BEtLz
MEX, 1 7L—bd72b 6.7, 10, 33, 67, 100, 333, 667, 1000, 3333 TN 5000 ug T -7z,
BRI SN2 o Tz, TR BERBROFT RIS E-S W T RBBRCRH T~ 5 ek
H&EIZ, 17— FH72 D 5000 pg & iz,

ARER T, WTNORBREKRICB TS, S I X 21EMHALOFEICEE D 59, 22521
FHRERTHIRIIEE SN 2o, BB CiMiSh-HEIZ. 1 7L— 5720 100, 333,
1000, 3333 KX TN5000 ug Th o7, REDC, HroE#EIcB T BT E s o T,

ARBOSFMTFTTIX, 7V atn=g ATHEERZEAEERBRIZBW THEAREBRFREZ R
SRS,

2.6.6.4.3.1.2  TK6 #ifa#% L 1= in vitro lHELEEHMIRD/ M RER (RERE S
AD91RW.361ICH.BTL42331:2)

WMECHL 7Y atn=7 AIOWT, TK6 Minz H T2 in vitro WFLEEAD/ M RER & |
Aroclor #E T SO IEMHALARDIFTE T L OFEHIE FICHBWTEM L=, MERERIZB W THWS A
R ZRET D702, TR 23RBS 525 S iz, /IERBR T, #RYE O BAIMERSF
PR O R S AR M2 ST 2 72Ol H W B Lz, PARRER L OB O W HIicB W\ T,
TK6 MR DO ER Y E gz 1, FEIEPE L ARBRR Tl 4 LU 27 R, SO TEMEILERER R Tl 4 I
MThoTe, T XTOMIEZ, BERLGE G 27 KFFMFZIZFEIX L7,

VRIEI ., BRI E OV IRE K ORERIHIE & DS TEIZESN T, KBHW bR, BRMEIL,
PR ERBR I B WD TIRORKIRE CTH 559 50 mg/mL CTAKIZIEMR LT,

T 72 B ERBR Tk, Bl S - HEOHPHIL 0.0398~398 ug/mL (1 mM) Tho7z, T
NOMERICIEWT S, BERENE (RBOIREE L Ff LT FRFHIIRAE =R 50~60% 26
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2.6.6 EPERBROBEEE L
— g4 TF V=R 7Y avta= AR RAVET o — LT < VERE KT

T HARKE) 1IBIE SN 2o Tz, TS DOFTRIZHES W T, in vitro /IMERERD 3 BENE D H
EHIPAE LT, 50~398 pg/mL IR iz,

IERBRTIE, WITNOHEREICB W TS, BERMAERIIBE IR o7, KRGS
TToN LkmHEIL, AR TR L REHETHY . IERBRORBRIET A R A
CTHER SN TV HEBREICEET D2 LD Th o7, KM TOREMENS . 1000 E#LLED
HZa 2 BRIt L, IMEOFRE A a7 LTz,

S9 OIF(E F XIFIEFAE T T 4 B OB 21T > 7254, WIS, S9 FEIFAE T T 27 KR O

BT T2 A5 DN Lob\f?b\ FWTHOHEIZBW TS, R ERERECES T 5/
a7 5 B OB AT, TEEERHREE & i U CHREIZM L 22 > 7 (p>0.05, Fisher ™
FEEEARRE) o Bthxt iR (MMC ~A h~A42 C, VBBV T T AF L CP:v 7 kAT
I R) ROEMEI B (oW TELNTRBREENS ., BRI R Y TH o722 &R
e X7z,

ARBROFTRICIESNT, 7Y atn=y AL, TK6 Milld AV in vitro FEFLEEAINE/MZR
BBV T, SO L DTEMALDHIE TR OIEFE T OWVTIUCEB N T, IMEFRMEZ R S 72

277,

26.6.4.3.2 Invivo

2.6.6.4.3.21 Z v MIEIT S invivo IMZERER (GRERES AD91RW.
125M012ICH.BTL423321)

WEBWE ChHDH7 ) atun =y AIOWNWT, 7y MIIRESTOZYMEIRMER (PCE) D/MZ
BT 5 Z LIk o T YRR TSI M M OV ST ARy 245 00 4y S48 & 00 B O A5 3 % 34T
L7oe AL UTHiA Ao KB R LT, WM B M O ST IABE S IR E O A 2 % 55 8 10
mL/kg “Coliil a5 L7,

HAERERBR CHO O KEHEX, 2000mgkg TH-7-, HEEMZ 500, 1000 KO0
2000 mg/kg & LT, BECOREROMEZNZI 3 LT D28 W TRl A FEhE L7e, WO &I
BWTHRETIEA LN ST, 2000 mgkg ZHE L2HET v MISLER VTR AL, HEZ
v h TN BORNBHLNTZ, TOMDTRTOT v M RIRIEDEILIT A SR -T2,

ZORBROFERIZE SN T, a9/ MERBR TRV S m &I 2000 mgkg (HEE MTD) &
L7,

ARRBR O S I, 500, 1000 & T 2000 mgkg Tdh o7, HED RS S>WLTH:
ZITRD NIRRTtz BT v FOBE O TIRENRRBRAEfR -, 7 1v—7 1 (&
M) 4 (2000 mgkg) (X, 24 FEE X 48 K BB #Z BRI ED 7 » k10 PoCTHERR S 4L,
7 N—7"2 (500 mg/kg) . 3 (1000 mgkg) KNS5 (7 rAARAT7 7 I R G 1%, 24 K
WHICEBZSBR T EDT v b 5 IETHER SN, TESNTWERERS TORIIED Kt (2
KERF OB ZEHRI L, FHMIEO AT A4 ROERE, 727 VAL T Lz, B
o [Z v b 1 Bz %M RIMER (PCE) 2000 {#] 2>\, /ME UMEAAET D PCE :
MPCE) OAEEZFAMEEIC L VT L, Kastenbaum-Bowman D3 FE % AWNTF5 — X OFEEENT &
fTo7= (2 oA, p<0.05) , F£7-. WEHRWE OMIETEMEZ K4 24 L LT, RRImEREK
(EC) Zxf9° % PCE :D Lt (PCE/EC tt) Z#BRME Rt & FRIEct FREE O M CHulsgst L 7=,
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

VIR RRE & i U 7= BRI e & ORI PCE/EC M bl U7ofb e, Mt 2 /8921358
DO oTe, RRBROFETTIE, 7Y abte=0U A% 5K 2000 mgkg £ THEE L& &2,
IIERBRICBWTCRERETH D L0 ) fEsm i b,

26644 TTFY=ZK/F)aEQ=—oL//RILETO—I

TFEY =R, ZYava=w A ROTRVET B — L O & DTGP O W CRIEEMES RS
ENTWDLZENnG, Zhb 3 FlORAHIZ AW B amtE BRI Em L Ty, 75 V=R,
7V avue=yLHL5WIRNVET B —VEHEAOBEEEITRO bR oTcZ b, 77
V=R/IZ7Vavue=uA/FRLET OO 3 FEGHNCEREEOMBEIIRNEZ X LN,

2.6.6.5 NARMEER

26.651 JTFY=F

VAEa— hOF—E o T O

AFNZBNT, 7T V= RONAFEERBERITI L83 — MY —E 2~ T —KGRHGERF
IZHEH STV D,

CD-1 2~ 7 A TD 91 #E., SDHZT v hT? 104 #HE. Fischer 27 » FTD 104 B DO
BHAZ X BB ARMERER T, IKICI 1T 2 2 RMRBIE DR AL O SD R 7 v h OHEIZFRD
Sy, ORBR CIdBERIN R o7, FAFMIEEDO R RO SD %7 v b DR
BOLNTN, BEABT — X OLEHHANTH 7=, bz énb, 75 V= RIchEL %
DX NAFEMT L O EHER I,

26.6.52 HRIETO—)L

TAETI— O —E anng T OO
AFHNZEBNT, FALET B —LONAFMERBRE RIS A3 — ¥ —E a7 —OKGRH
FERFICREH STV D,
~UAKOT y MEHWERAURERBROMRE LT, BHICEE L CTHEFEHES D5V
JHEA RS AR HE O BE IR Z N E R DL, (T o EIC BT 5, RO k< b
WARBERIZER T2 DO TH Y ERIBE X W& b, ZoMic, FLETv—/LIiE
K9~ 2305 APEITRR I S o T,

26.653 4J1)aEOo=—oL

266531 YTORZEZHWVE 104 BAEORAESEHEAR (RBRES FY14-
1284.2.3.4.1.1)

ARFRERDO HAJIX, GP MDI % B6C3F1 RN O~ w7 A2 104 HEREW AR L L- & & D3
AR A 2 & ThHh o T,
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2.6.6 EPERBROBEEE L
— g4 TF V=R 7Y avta= AR RAVET o — LT < VERE KT

ARBRBHAARE, TR COEBMMICIRBARE 2 £ L, BENA LN &R S8
DHZ R U2, BMAKREIC L 0 EESICHSIT L, ZR02, B, 7Y avto=7 A
DI, H, FEEHEEHRS L, Z)avro=u AR50 1| HORESFEEMNIZ. BEH
BEERT DO S L, BRI K OEEEORFERHRF R X, & &R ORI FHE R
T2 H 120 4y & —E ST, FAEFIRRITE 104 38 M O 105 812506 L7,

BT oY — /LI, =7 = VEERENOREfiztTt=4) 7 L, Z)Vatn=
U LATT 1Y )L DZEKEN SRk 72 (MMAD) 13 3.24 um 5 3.86 um OFIPHTH Y |
dMEHERZE (GSD) X 1.51 205 1.70 O#FPHTH -7z, =7 1y — ) VEEREE L, #Ex
HPLC-UV {EIC L > THOMT Lz, RRBRCHilIC S ESNT-HAELZ TRICE LD D, 2256 BEEX
IR R 7 v Y — LTI, BRI E IR S e o T,

JyarEno=vL BAE (ugkg/H)

¥

Vi3 ik
72 ND* ND*
TA e ND* ND*
sVarvrn=vhs KHE 347 335
JVave=ys HHE 705 700
JYVavuen=vus EH&E 1460 1420

*ND = R RALLT

AGRERCIL, S BT L7238 R RIIBIE S e o T2, 3 103 B/ (T7eb b i)
DEAE 72T EFIROFTOM) OFETERIL, MXIREEZ &R O 5 O3 X TORIZEB N T
23%7 5 37% F TOEMB LI, EFRIT, BMIEEET P ORE SN AEHRRELY T
UL EIZE o T2, BEROATFZRIL Kaplan-Meier #ifga AW CTHEE L=, WO HEDO#ER
WVERE & 225k B IR IR IR O I B 21T A bV o T2,

PR AREBR T LS BEIND D EFRBRIC, kb —BRIICRONZFTRIE, B2 bT Vv
NOBHZBWTHHERAE ThH o7z, TXTOREIRW T, EEMNR, W E/E K2 &t 0
EDOPFT RN A LI, AETIERLS, HE, HERERFE LR bR o T, I FITHE
TIX 63 WH, MTIX 67 MEMNOBEINZN, W, ABEKGEEDL R TRTORRZB W TH
Bz, WITHO—BREEDZE b HEBRMEICEE L= b O TRV EB X T,

PR ZBE S 5 & B X DN DIRFBIEIZR b2 o7z, KEEBER A DT, Thid
s L7~ D A TIEPHRENTZODTH -7, ANRLUIHTEREHO & 5 Z2pt R IR
O, PEZE, RS 2o SHREE L ORI E R SR X TORICB W TH LT,

FHEARTERO 72 (R EN ] 28 5 B VR BREOIEMED [ 5 TH O -, AR TR, &5
1 AR CREIMHIAA S, WEIRRE L e UC, HETIE 1 @B, METiE 2 @ BISHEHZ20E
BENALN, THER TR, T 3 HEBICHRHFNEEERADNTZN, MTIX 42 HEE
THREEIIALONR -T2, HEWIR TR, K BREORER O Ch 3 0 R E I A3 4
DI, B LI HEHRECE BZ2ITRD Do 7o, 28X BREE & IS IREE & OfIZ 21T
B ORI T,

BLT, TN TORICBW TEREHEREOZ(LITA LN D> T,

WHAMBFRAE T, 7Y atn =y A GICBET 5 BEERZITRD b ho i,
7V avn=y ARGICEET S & B2 DD IHGIERAL D RIZE L O E TBEZ Sz, sl
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

(L I, 1L, 1L, IV OFEMD) Tl B2 S ToRGRICBW T, SMAMHEE
We A & B & R 3 2 N 25 &U%ﬁﬁi&@t?)/ﬁﬁ®%$4®%Mﬁﬁ fxn7, L
ML, ZVave=y A& 5 CITHERFERAL N, BHEOEEEIIEHEE LY &R
HEmMBHDHZend, ZVava=ory ARGICEELZLDEEZ LN, BECBTAZD
ot R & LT, REGEICB T 2 E I BEE O, L OVH 5 WIZEafIcB T 2 2L
KR DOIFIE &2 R & 5 D AMERIER AR OB TH > 72,

IR SR AFHRR LN ClX, 7Y abvn =0 A &2HE LR O~ &7 2| kwf\%%@%ﬁ@
TERR DI AERBENNN R ST, 2250 IRRE R ORI IRRE & el L7454, LT/ ) an
= LBEGEECE DT, FORAEROENIN HEEK M mh&)%ni;:znoto Z O RIZ
RIE DIRAIAENEA IR O TEEIS iofé%ﬁ%@dﬁgntoﬁ%%Tﬁ\ @%Eﬁﬁﬁ
LTWE)?EE% u»u&)%nyxﬁ)’)ﬁ_o

I BT, FURIRICIW T, HEEZ T, Z2%0 B X ONE T IR EE 2 G e 3 R T oOREIZ B W)
T, BEIZCEWRAERT, 7Y avtn=v &5 &38R OB O] O IE 2GR
DAL, IERARAE O FEMEN 2 DR A K NEIEE L, TN TOMTHEEUL WA Z b, 7
Jart o=y AEEIZEE L O TIERWEE X b5, TERHIRERIE X U IR U A fe
B Z BRI E L T e, BREBRIE THRFICHFIRBMZESE SR O bR o lc 2 L, T Ot
ST BRI %ﬁﬁéioﬁ%®fiﬁﬂoto;®%EﬂM®EMtV?X@MTﬁ¢ iEN
F IO E NI EITFRD v o T,

AFERIC féﬂir%\éié (DWW THERHIRT 2 i L7z, 1) S OFARIT, G EIRES
AR (BEEY E 7213 Bumry) 2 O U7 8fe i IE 72 L O Peto’s mortality-prevalence method
Ko THH LTz, 2) & BIT poly-3 statistical analysis s T & FHW T L7,

KETIX, 1) N—F—RICB T 2B ORBE AR 225 REE, WL ) 2w
o U AR (K, L m) TEAEL. 00 30 1, 2 KOV S PLIZ, 2) AL PERRERPIIE O %
BUE ALY, 220 BRE, @ﬁﬁ%ﬁ&@ﬁUﬂBD:?A%ﬁﬁ(ﬁ\¢ ") TENEN,
2, 0, 2, 3 KOO PEIT, KON 3) FRRARICIS T 2 I8 N A IR o> 78 BE (A5 03 22 e IR TR
MPFEL 7Y avn =y AR (K, B, &) TZEALI. 8. 19, 11, 14 KO 9 PLic,
HX iz, EHMEERERMERIE £ 72 X FRIRIC B T 2 A AR X &R TR IEER D D7
Mofe, N—F—RCBT DX, ERRREEE 7Y arn= WAT&'“ELH&@FQT%#%E’]@
HRZENH LI, %ﬁﬁ%ﬁ&®ﬁ ITEEZTRDO LN N7, B, N—F— RO
FEIL—RANCBIE S ND DO TH Y . —xf7FHlitb#Z (pairwise comparisons) TIEMFHFHIA E 2

TS b o T,

METIEZ, 1) + 1B BT 2 BEOBBUE AL, 2250 EE, WL 7Y a e n
=y AEGEE (K, . &) TEEN, 0, 0, 3, 0 KON 0 LIz, 2) AT 2 Mg o
FEHRREN, 2K RRE, WIS REER OV Y av o =0 AR 585 (K, f. &) TEAEh,
0. 0. 7. 1 KO 6 PTiZ, 3) FLIRICISUT 2 M O R BUAMAE )N, 2250 RRE, IR REE K OV
Vavo=y &G (K, 9. &) TENZIL, 0, 0, 0, 0 &KUY 2 JLiZ, 4) HEIZBIT 58
HEPIE DI BUEIAREL DS, 225 REE, WIS BEL OV Y avtn =7 A58 (K, F. &) T
FHEIL, 1, 1, 5, 2 KOV LRI, KTV S) FRRIRIC I 2 TEhaiiiu o BRIE O BUEA LAY, 22
SHIREE, REERIRRER OV ) ava =y A&RGEE (K, . &) TERE. 12, 27, 17, 14
KON 12 PUic, #lEsnl-, EoFnENn Cld—iHZIAEENL LN, HREFENTE
EEHYS) Eﬂ’biﬁi))o 7
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2.6.6  FMERBR O L
& TT V=R avr=y AR LY, RVET v— LT < VR KR

ezt cy Lo > I -
Ko CTHElE Sz, RBRIRFETFE L > THRE SN 2R ARERIL. T XToET —%
WL IREIRICOWNWTE T L E a— T —tHAEICEEINT-HDOTH 5,

Eﬁ#é&\ﬁﬁ@®*#?fvvx I Vave=yAERHRGELEEZA WTHLOH
BIZBWTHDRAFMEITRD b hoTz, WTINOEBKRAT RS, #BRmE O GIZEE LY
@Tm@w&%zEMt%@® TRTOHEIC wfﬁ#%m B R EB N & O TR
DO, REAAREIMRA T, SR E R G @m%ﬁ#@fﬁ@ﬁﬂﬁmbgmto
fam & LC, Bz ds i 2 T il %AO)#%EE’J%@FT%@ JUavu=vrEBE5IZE
HEL7ZHD TR L ., SRS @&A LX2EWAMIC L > TAEUTYHNEETHDL L E X
LT,

266532 S v rZAWVE 104 BERORASHEAER (HBRES FY12-
0724234.12)

AR HAJIL, GP MDI % Sprague Dawley 527 v NI 104 [H £ TREWAEZ G L&D
BAER B Z RIS 2 2 & Th o 72,

TRXTOT v F& MR AHOREEHFICHN L S, BERNSAENE R OCIREFAIREIC
“Cﬂ%ﬁ%ﬁ’\@@ﬁf PEZFHMli L7z, EWTHDZ k?ﬁlﬁ?’éﬁ ST EW D I e BRI L | %\TQ’@
FEICEEAE 2 (2RI 11T 7,

FANCEBEZ R LW ARE S AT A2 0T, (KHE, PHE, UIeHED 7Y av
0= LEHRE LT, WRECRHRRE R OVES BRI, Fl— > A7 A2 W ChlEiIc&E S5 L, =
7 u Y —)VEEREX, R — N OMRGE) D =7 v Y —/L% Pallflex 47mm AT L7
U NE—FIZBRIT D LI L TEEE=XV T Lz, 207 4 VF—F=7 1Y — /LD
Ei%ﬁ%@ﬁ#ék@ﬁi%@i%miof%ﬁém\7Us€n:?A®ﬁE%%E¢ék
DITHE M 72 HPLC-UV JEIZ L » THlr Lz, KRB CHilCEZESNT-HEEZ TRICE LD D, 22
LR R TR R = 7 1 ) — L Cld, BB IR S o 7=,

JyarEno=9vL BAE (ugkg/H)

iz 3 " m
72 ND* ND*
TA e ND* ND*
s7Vave=yis KHE 151.70 165.93
sYVave=yxs HHE 302.92 330.66
JVave=vus HEH&E 620.45 684.14

*ND = R RALLT

ZERRRREZ RN T, KRRV AT A LEI L 7AREREIZ HW T, =7 vy — Lokt
ZHIE LTz, ZE5E 15 Ik 728 (MMAD) K OV #EfR 7= (GSD) 1%, 7Y avre=v
ARET3.64 (1.91) um, WEEHREET 420 (1.68) um Th o7z,

2 HERE T, PESNTWE 1 [HHOLHEEZFE L., 1 #dH72 0 S 10 )EDT v &%
BEFE S, AR PO IS U7, 1 [B]B OZREIER I8 1T A AL, 2R B
DT 88.6% TH>T=DERNT, T XRTOEEIZBWTHEREL & 90%LL ETHh -7,
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

BHHIMICIE U T, AFRITRRNIZIRT Ln, 225 REEOHEIC I W CTAEGFRDMEN - 7272
B (80 H HME TIFE TIZ 36.7%) . TRELAAMFEAIRAE IS 0 7o MEA 2 MR 5 72012, 81~
82 WM TR A H 1k L7z, 28X IERIL 81 B TR T & L, foT X ToORIL 82 HIFH TX
WIS T, ZBRRPRERIC I D BRI 72 A FRIT, ETH 63.3%. HETH 36.7% CTh o7, fill
D 4 BB 2 B 7R A EEIT, HECIRIE I IEE T 45.0%, KA ERE TR 58.3%., &
TR 58.3%. M FHEHRETHI 63.3%, M CITIREERTFREE TR 43.3%., K&/ TR 483%, THE
HETR41.7%, BHER TR 483% Th o7,

BHEWIRFROT X TORRAZE LT, MRS &, WxHRRE & ik U CREHPMIICE E R, &5
(R LR E D DSER O LT, &R E LT, BB A G U7/ ClImse BEE & g LT
RN EITIRT U, A ERECITm s REED 84%., o Fl B E M OV 1 I il f FREE D
68% CohoT-, METH, HEICEH#H L CHEL REEDOHREROKTRALN, EHE, THE
LOERAERICB T 2 RERIT, AL B L T, 22N 74%. T7%K% N 64%TH Y |
VRIBERHRRRE & LEBE L€, 2T 82%., 87% K N 71% CTh -7,

ZERAREEEZE O T, HREMICBW TR EBEINFRIL, BE/MERch -7, 0D
FERIT, BHEREO 14 VT LA REED 31 Uk TOHIPHTH - 7=, EE/MERIX. 7 v b2
12 7 AESIZEE U720 D B Lagd . SRERIIF2Y 500 A 28 2 72141213, BICBEERE £ - 72,
BHEHIMFIZRIZE < A O NTBRREE L, WESHKE R EOREHT R Th -7, IKAEREOME
1 VB OVE H EREOME 1 PTIZIBW T, BEPERER D &L 9 72 ERSFRD Bz, Lol Wi
NHLWRETH Y, BEHIRCREIE Lz, Zofhlc, FER/RE/ARNERMER, HMESUIBE, IRH
. LOVHEE R EDORERIERMESEE TRO N, ZALOFTRIE. Wb BRmE D5
BB L7 O Tl & R & T,

HIRREE O AR A TlE, FlE2 OFERRICB W THRIEME O RIRIFE DN AFHICERD b0, Zh
SITEIRT v MZBW T TFHREINIFR TH o7, AR HIERE R TlE, Wi Z &3
TOREIZBWT, <0 (B 40~50%) B CHtiZRmICAR @S B Sz (Zashied
LIREAHARFRET R E LT, Mll~or v 7y —YOEMMBRObNT) , £o, mixEELE0
72T _NTORICRBWT, BRRER., Mx Rilikic i) o REE-ClER (Frick THER R | TE
RIER L OV U3 2 IR m O MaM], FLE A, BIgNIER R & O RIRZE(LD 2 5
N7-EREA SNEZN, ZRBIEERT v P TPRINDIFTR TH -7, 2 b ORIRMIATA
I, W LB E I L2 b O Tlidlen & A Sz,

MR AN EREGEEELZ(LDL 1T, ERICIIFEROZELRTHLOTHY | (KEE
IS &> TR IR E R SRR DR B/ EREEL 2R SE, LEn-> T, FHillm
7y MBI LHMEERT - ORIITEENLETH S, B ERE (ke HE, e
HERL, IGEMNERL) OMFHAAICAERZERBO DO, Ok, Bl T,
il N O T o o 7, Dl M OIS DWW TR, TESUTME I W TR 3 B B M O B /M
BHDEESTRBCIENTETRD L. HOBREOHEEFERZ DNz, DIEIZ OV TIE, &
MEFEOHEIZI N T DL, SRE/MMERILOMZINCABRMET 580 biiz, B\ T,
TARTOHNEROREICIN T, B IR & i U CRE /MM E R ORGEHAAICA BRI T 255
Doz, THHDEADFHKRLERIIAHTH D, I SIS 2 HEHEA A2 I35
HHNRIPSTZ LD SEEBELEOAEYFENICERITE O LB S, BigiCoW TR,
B IREE L i LT Mot B EE TIIm M EFOMToOZ, SE/MMEEL TIHEA &L DS
M EDOHEZ DHFFHERA BN TR ey, O TIRAFEET LIXITHE LT,

JFIIZ DWW TCIE, SR E R G ORIV CTEERAD SO bivlc, 2o kiE, EITiHf
(BT, WHOS BN T B L THREMFICAE Th o 7o, L L. THITEESE D
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2.6.6 TEMERER O T ST
—fks . TT Y =R/ 7Y ava =g AR, RVET B — VT < VERE KRN

MIZBWTIFEENREFIZEHE T2 LIk b0 THY . 2 b OMETITATFRIC kb\ff
Jya—5g /BZ @%@%Tﬁ“r@n‘ﬂﬁ‘k%ﬁﬁwﬂﬁ#m & Ej/bfuo Iﬂ)dﬂgﬁi s H:ﬁ)( L/f_ -
BLEEDITRD N oTe, BT 5 L. W EKR IR %)H:FEE&U\H:F/HUEEJCE@
B, LT, BB U Tl BRI R TREN A L2 L ICBEEL b0 TH D &
Ez b,

PR E I GREOREME RN T, MR O R e B B B M OV b/ i B R L S P se R L 2 He = T
FHREA L, BICHET v MW T, HOREOHBEERMFENPEO bz, Zo& kL, £&E5
FERT T, E7oMEMER) CHO— B L CW ey, ZORRIIAATH S, it #mE s &5
L72Z v MZBT 2 M aBfia i o& FOIEZ K L TW D RN H 5, T o2& kid, #8R
WEIZFFRICEE LD THL AL H L L. HDHUVTE U%&)éb\bi{%%lﬁ’ﬂf@%@f‘%
LAREVE L B 575, ZOEED T v MW TIRMNG L 72 IS IEE IS/ ET 2 REDIEN 23 Mo
KRN E & BT LI s 2L TS &b, ’F&%% 72?&51/71@3% ZBWTHY
IRIEFEDSEIM L2 Z LIC K DABMA ML AL —HThHo72 L bEZDBND,

VB IRBEOMEIZ B 1 DATEEI M ZBRVN T, &5 L BIEd 2 aREtE D &H 5 Lidds B HE A b
DO B, B LU THGET 22 L2580 b L lifigs 1378 2o 72,

Wﬁfﬂf&%ﬁ’ﬁﬁﬁf . ZVavo=g ARG EEEME GRERME. mIEEME. 3EE
M) AT D DR o T,

T MEEEN K DR ERIZ 3B W TRRIE R 2R FENEIIE D2 AR O vz, MEEEN TIX
P ERACAE DO BARFRI 2RO b vz, Zhud, 7 v hOWARBRIZIW T, BEIAWHER
PWETHBEL TROONLENTHY . HWISMEDOIFFELETHL LEZOLND,

BENIZI T D BB 02X, BRIESHS BRI 5 e 7 U ML OISR
ﬁ¢&@*f@ﬁf%otoﬁi&@t7)/ ﬁ(ﬁ%id%@fﬁtbf%ﬁ%hé)
WL, ROV EERFEESRD b, 2k, @, 7 v b Ol {#b\)%{ﬁl;%*ﬁfi%m?é
— 72 B L TH D (Renne et al 2009) . F7o, WARBRIZIBN T, M&EWARTEERAY)
BCROG LTHIINT 5 Z & B S MNZ72 > T % (Harkema et al 2006) , ARBRICBIT 5 Z DOE
{EDORERAPHER L VBRI AHTH 508, WBRYWEORRMERIZL D Lo TR SMEEY
BOWANZIL->THIERIEINT-bDEEZOND, RS, (KHEREEROEHERICB O TEH
FRERPERIEN A TN U=, EORBETALIIVMAIETR TH U | BEUIREN OB TH Y |
12 7 AR L RHEREE ORI TIELDE NS0 | WEIIRBEETLRO LN b, ZOEkD,
WERWE 7 ) a v = NIRRT EETIIR L . WEOWAIC L D YERAY R B L7 B
FHEMTHD Z LRI END,

TRTCOAEBREOT X TOIHPICBNT, MO RITH L CEF®HKBEANTh -7, T XTOMH
B E R GREOIZE A EOEIZIBWT, MO FUIXIEFEHBENTH 0 | 28500 FREE L OV
%ﬁk#ﬂ&< SEFHEAR AR E TIE. EHERICE O T HBRYE RN T 2 AR
WD LN oT,

SR K OMEER D ZABITBIE L 72 < o203 MEAT R, WA DHERRIGZETHY . 7V = If’
=0 LGICEE L2 O TRV E AR ST, ;ﬂ%@)ﬁﬁ I, SR E O
AR 2 SR B A U7z Bl e B e R T b 2 wIREMED @,

ARABRIZ BT DG AERICOWTHGHIET 2 30 L7z, 1) EEORAERIT, EE dlg s
AT R (ﬁﬁlﬁﬁi To X B i) & M U 7o dfgEMEAf (£ 72 L @ Peto’s mortality-prevalence method
Ko THHT LTz, 2) & 51T poly-3 statistical analysis #Eatfi#tT & HWNTodT L7z, Z ORGSR, HET
IIMEHI R ZI T A DR Do 7o, METIX, 1) 22RO R & ARH B & O CTHLRIRIE, & O 2)
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2.6.6  FMERBR O L
& TT V=R avr=y AR LY, RVET v— LT < VR KR

VRGO RERE & Fh &8 & ORI CHURR C-HIiR D ISR AR OEENIMN A b v, WlEE & & —i%n
WCHEINDLDOTH Y, —xFillikbi: (pairwise comparisons) TILHFHIICH B TldZer-7=
(T72b b, FEBERAEICK U CHREFEICA B2 EREMEBIX A DN o T2) |
et Lo ey Ve — [ R > N -
Ko TEMmENT, BRI FE I L > TRE SN BEMRERIT, TXToET —4
BW ERPRUIZONTET L a—T —LHAILAGESINZbLDOTH S,

Eﬁ#é&\ﬁﬁﬁ®*#?f7/% I Vave=y AERHRGELEEZA WTRLOH
BIZBWTHBAFMEITRD b o7z, WTINOBKRAT RS, #BRmE O GIZEE LY
@f@@w&%zamt%@@\ﬁmfmﬁ% BV THEHPIIC A B 7 REEIN& OB H35R
DO, REARR IR CIX. BB BT ED, %ﬁﬁ&oéﬂ mf@m%ﬁ#@
DR BENFED b, BHIC %@Lk%%ﬁ(ﬁ%&r\mﬁﬁﬁ SOTRESE) BRI
DOl fhime LT, SR OMREEIZI 1T 2 B BT d. WA DIERFRZETH Y |
JY)avo=y ARSICBEE L0 TIER L AMREWE @&A LHEWARIZL > TED
BRI ETHD EE LT,

26654 TJTFY=ZK/FV)aEQ=—oL/ARILETO—I

TFEY=R, ZUata=v AL NERLVET T —LOfE A2 DIEHERSIZHONT T AR NT v
k& WD AUFHERER N THOIL TV A T2, 2 3 AOECEH 2 7228 AJJE R BR 1T 5 i
LWLy, ERICE#E L2912, 7757 Y= RICBRAUFEMEEZ /RS 528137, ALET R
—VTIEI TAZT7 =27 hELTHOLNTWAE b EDREMED R WELRO b, 7)) ar
2= LD AKRDRT v b EAWERNAFERE CIIOTNUOHEIZENTH R ARMEZ R
ﬁ‘é%ﬁ% BOLNIRMoT2, WoT, IT V=K7Y avo=y LK LETO—VEEAI%

WZHRE LTI W T, BBADMEE 725 AlREMEITRW & bl b,

2.6.6.6 £EHRAE SR

26661 TTY=F

VAEa— hOH = and T O
KB NT, 77 V= ROAERARBERERII A a— ¥ — B and T —OKFEHGERE
IZHEH STV D,
TT Y= ROEFIZ KT THEIZOWNT, 7y MERAWER AR GIZ X DR OME A
5% FDA O A RT7A4 N T2iRBT VA o CTREt Lz, 2B, MARGICL D [Tk
AN QMR W e G5B O TREPEM L O s LI 53R ) ClE, 4EREW) & (R e 2518 1T R IR
Wﬁﬁbf%g#é_&&U&%¢@tm%@HE%W&%&%%%L%%#%@@ X5, 4t
IERGE 3 DUV AR A~ BN E 2 Eni=2 b WONCEEIC FE i STV 5 TR 85 RBRIC
B Te2HE &N Lt%%%JMT%é&%i%nk:&#6\&A&ﬁﬁ%%imbﬁﬁoko

7 v FEAWTEBAEEZ XL DRI OSETERE SR T, A EEER 72 REE) O R E
Inimd L O E X T, SHETOREEEOR TARD b2, RIEREIC KT TR
HLOBNIRINST,

42



2.6.6 EPERBROBEEE L
— g4 TF V=R 7Y avta= AR RAVET o — LT < VERE KT

BT HEIC & DT v b OWEIRAT L ORI 53R T, MEREE M O RO (RHE
Ao, FETHE - BRI OHEIN, BRBEF R BTz, RIEOSE RGBT,
REAROFETE OB RESEINOME, MR, Pig, 88 L OFEEHEOR T, IR ROLER,
RRISIRE, AR R AR AR AR E O . IRIEONE OFLEIE, AR OREHN
PRI BTz, BTHREICED T v P OFEY KR OB GRRTIE, BMAOEEED
W AREBEIG] RHAO KRR - EET. AR OIRMBIR H fm OeE 3580 iz,
£ U XORTRGIZEDMIEOGET ARG AR T, RHEOREEINIH, AERD
MRV DI, FEF RIS K 5B H 5 H OG0 b vz,

26.6.6.2 HRIETO—)L

VAEa— RO —E g T =D

AFNCBNT, FAET B — L OAFERAERERRIT L AL a— FO¥ —E a~f T —CK:h
AN TR AT

FIVET B—)L DT MEYRAT R OGRS - AR A& EHBR TlL. 15 mgkey BEEHZIRW T,
WD v N ORIRREDIE T, SRR O OISR A REE I bz, —H ., 3 mgkg/ A %%
H U8 ik, BT R OFEEE RO 2B bz, 7o ME - BIESREAICET 235
Tl i 12 mgkg BECTHRAET m— L2 RARE LR, Ty b ORRIBRAICEHETR
S h T, TR - RTRAEICET 2 0B SR T, 3.5 mgkg/ B RECIEIR IR AICHE
BIIFRD IR T2, 60 meke/ HEETIZAFIHINE T FER % 11 5 WA V2 o HER SR D BN K OB #5
ERE DT BRI OB ST, Ty b AR R O AR O 54 0N RHEORREIZBI T
BRATIE, ALVETn—LEEME GamgkgH) BALG L THHIERORR, AAHbE
HUVNTZIRREN BT Lo T,

26.6.63 4J1)aEo=rL

266631 ZHRERVERFTCOVNHERLEICET I IHAER (ABRES 14-
764423511)

MERED Sprague Dawley 27 v MI, ABEEAKEZEEL L TRE L7V ate=0UL% 0
(FRIERR) L 0.1, 1 &N 10 mgkg/H O E TR TS Uiz, 1 BEMERER 25 L& L, 130K
MEF 6 PCD b ax 1T 47 A (TK) BEZ&IT7-, #E5RE% 1 H 1 mlkg & L, HEZIEIASH
Al 4 W, ZEEHIE, KO O%EBTYE R £ T MHIIAEET 2 HELL R, SREHIR., ROE
DOH%IEIR 6 B (T7ebb, HFK) £ TEAKRYS Lz, TK M0 H oMk, ABLRTOH)E B
HHROREKEER (BETE&E 1 BEOE 28+2 B, MTIE&RS 1 B ROKRS 14 B HIZH
W) 1z, BHANEONCEE% 0.5, 1, 2 KO 4 RO FRER T TK BEOMEMES 3 Lo HERIL L 72,
REhMI 28 AR OB ARG, TR 13 BIZW EYIBI 21T - 7225, HECI 52 ARLL E A &5
L. KEEICER LT, F—RENT, MM 1 5 1 O ST, 3l L7233t Ro A —2 1%, 1K
&, OB, R, REEET). BIEEBL. AFERE). BTob. SEEELKONIRATA TH

-7,

7V avn=u AOeREEE, &E LR OO TK 7 v b o ERE S THEE L
oo ZVarv=y AOMBERREND, €O tm (3, &EHE 0.5 R TH o7, Coa 13T XT

43
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ORI THEZR I EKFER A BN, &5 1 BICBT 2REEICH ORI b
oty Fio, ML HITT X TORGHTHERFENRD b,

BHWIRFR, SGICBE LA TIERO b o7, 10 mgkg BREOHE 1 JL3fe s 1 HIZ

T L7, FECOREITER Y VRIS L DI L & 2 bz, 10 mgkg/ H Z##& 5 Il TK
FEDORIDOHEIRBERE, B IRGAZE D —BOREBEALIC E D BEIRIE L R o T e O R S T2, B
SN —BORIEDZE L DR NT 10 mg/kg/ HBECTHA LN FESHTALOME, K OFEREO DD T v
FCEBIE SN ERN (&E) SO Nb A i Th oo, F5ICEE U 7o RE & OREIE &
DWW D, HETIE 0.1 mghkg/HEL EOHET, HETIE 1 mgkg/ AL EOHBETRD b, Zh
O OEREHINE DR TR GFRMAEZ N GBI S NED, 1 LD 10 mgkg HEEO 7 > N TRk
IZRH BT,

%5%@7/mﬁa ESl B TDOFEICL > ORSNARETE) 21X, Z7Vatvtr=7A
Rk A2 | mwgn&ﬂoto%ﬁﬁ B DR HIL 92~100%TH 0 . K10
%méﬂtmf®ﬁ%&¢®% \@ﬁﬁ%ﬁﬁwalmﬁgﬁﬁflm%CEE¢2ﬂ@\
1 mg/kg/ HEET 96% (25 PEH 24 J) | 10 mg/kg/ HBETIX 92% (25 Pirf 23 JT) Th -7z,

FEORAEFR S 2B 20 L CRRTH Y | Bl L XFHRRE & O TR, AR,
WA IR, 25 PR AT SUTAE R % DIRE RO FIEIZZITTRD B Rin-o T,

K7 OB K ONEHENE X 2B CRIETH D | %ﬂ%ﬂ7ﬂ%®”%(§@#)&@2m
~25.7% (EHE=R) “CS?)of_o R RO FIRE (B8 KO FEREDONNT A—HI|Z
7)) avn=v LhORGIZIDEEITERO Nl KEEKREER 1 g W_@@ﬁd‘%& 4
ﬁﬁﬁfﬁ%féb\%MW%%M@H%@@T%OtO

A E R FEE EASUIIPR oM EE) 13, 10 mgkg/ B BE CTXHRERIZ LT3 2R

L7, 10 mgkg/ HEEORETIIREEMAEE &L OF EREMNNRO b len, BERE 3 Ok
TREERENAREIZHD LT\ e, £72, 10 mgkg/ AREOMETIL, H&AREIZRED L“Cl/\f_iﬁ
ONE/R B EE b S QMR = S I3 G- O BT A b o 7o, Mt OFHRT 2R E B (T
AT, RERDICERT LD TH - REMENE L . &G5O IRNREEBETH D k%z
bz,

HIMRFFONIRMRAE T 1T 2 BEIT R R R R WFEOZFER) 13, FAEBHEIME,
BREERI O 0AAIEAHAITH Y | SHRBEEO-E 1 VL, KA EREORE | TEX A HERORE 1 )LOAH T
OO, MET > MZiE, RIRFEITED Do Tz, BEIN-WIRHREILHRBERE
ThoreEZExbh, 7 > b @%ﬁvu\ PERI L O Z 31T 5 IER B O 57 — % O &
IR E T,

AR 72 ARBLRE ST (K F DAFTEIZE DWW AR, FAIG AW, K oE# ML OERE) 1
&i\ BHIZ X D EBIIRD SR o7z, Mk R ORI ERE EEICB T 221, & LUWRER
WCERT D AREERNE W E B T, ZORBROBRIZE S &, AFHENICIEEEICLD
ﬁﬂﬁ“rﬁxmh&b LNIehol=Z Linb, AFERRICHT 57 Y at =7 A0 NOAEL [THEEE $ 12
10 mg/kg/H Th o7, LU, BHEWRPICEBZE SN AEELOMEEINEDOZ(LICE S &,
HEMEB BN 2 %9 % NOAEL (% 1 mg/kg/ H AJili ThH -7,
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26.6.6.3.2 ff-RIEREICEHT HHER

2.6.6.6.3.2.1 v rE-BERLEICEAT SHER GREBREFES 14-760423521 14-
762423522)

7w MR - JRIEAEICET 2B O -0 O @R ERR GRBRES 14-760) Tk, RmHEZ
mm@@HkLTaz1&05m@@ﬁ®%ifg%6Hﬂ%ﬂﬁif&?&@btﬁ% 2
BIXRAFTH 7223, 1 mgkg/ B UL EDH & TRENM) OEEF &RV I NTRE K O LR E
imﬁﬂi@ﬁ/}\z’)) WO LTz, LU G, IR - IBIRBE~DZEIT 10 mgkg/ HOHETHHRD
bivignoTe, - T, 10 mgkg/ A2, Al GURE S 14-762) ([THW D im &L L CiEl)
Thb LS,

AR GUBREE 14-762) TiX, FElZ 5o CTAEL ¥ 72 Sprague-Dawley -2 7 v kDt (1
BE23 D) 1o, ABBEKEZREE LCRILZZY) avr=0a% 0 (X)) | 0.1, 1 AW
10 mg/kg/ H DO HE TR FERN Lz, BGHIMIZFESERAS ke A6 17H) &L, 1 H
1 8] 1 mL/kg O —ERETERG 2TV, IR 28 U TREWORE, (KREIENE &K O &
ZME LTz, REMITMEIR 21 FICLEESE, 7 EUBH L OHIREERIRREZ1To 72, FEO
HEANE L, UIB L CERENL Zi~T-%, IRIEZH L CEEZE L, AROWIRRA L
1ToTc, BREOFFMER OISOV THIERE 21TV, SHREER S HERORIEIZ oW T
SHI R AT & 52 U7z, R FREE A OV F ERE O & TRIIE VR O PRIz DWW TS iR A 2 550 L 7=,

ME6 XX 17 HOZ Y ava = AEfEE L. AEEKGFEHNTH- T,

BEWRHPIFECHIT <, WTHOREIMICE, BEICEE LA EREEITIEE A LR
bR Dole (BEGHD 1~3 LD T v MIAHAER A B2~ Hiv72) o 0.1 mgkg/ HEL ED
METZ Y ave =y sikh I HEY CEEERD RO b, ZOFTRIE. 0.1 XX 1
mg/kg/ HEECIZ R TH o 7228, 10 mg/ke/ BB TITRBRMIR RHe L TR S i, ZORER
ELTHRELRD UIMEEEME D L, 2o 82— 38 LTz (0.1 XX 1 mgkg/H
BEC—ReRY720 . 10 mg/ke/ B BE CITFMAYRED) o FEHESE THIE LI REORE NS, &
BN OREAEINEIL, 10 mgkg BFECHREICHEA Lc, —JF, FHERITEFABRIEL S U TR
ThY, BHEIZEIDZEEIRD NP oT-, FHZ, FEERIIIRGOEENED bR ho
T2 LM BIREORBEINE, = EE CHE Ltﬁ@&@ﬁ@ﬂﬂmi@ﬁw TR B R DA T
Bl Z EPRIRRISND 2D, TR DBAIRE~DEEZRT D TH D,

2 BloFIS GIHBRED 1 MY 1 mghkg/ BEED 1 §) ZBRDCEEWOMENIET TH Y,
FRIF O R AR A P RIS EZITRR O e o Tz,

IR, AR IR AR OBETRE - I8 R EITEm B 200 U CIZIZRER Th - 7223,
FIERE (ERB KL OAEFRIEED) 13 10 mgkg/ ARETHOT0NNIL -7 (6%) . 10 mgkg/H
FECIXFBEIRED DI LR R K ORI ORR & L TR IR OB 280 b
23, 0.1 OV mg/kg/ HRFICIS T 2 M VAR E I MIRE & & ISR BOG IR L Ak Ch -7z, IO RE
FRABENMELS . BB O MmIIAHAITH - 72, BEOHRE GAROWIRRA, BHEHRA,
PR AL K OB IR AD) Tl HEACBIE L 7wt A2 s 2 — 3380 b e o T,

ZORBROFEFIZFES L & 10 mgkg/ H ®5&5T!:{ZIK&UHSL%®M§E BN LN &
b, 7V at e =y AORMEEEKORE - JBRFBAEICKTF D NOAEL IE 1 mgkg Th -7z,
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2.6.6.6.3.2.2 VYR - RRFEAICET SRR HBRES 14-761423523 14-

7634.2.3.5.2.4)
&ﬁ%%-%% BT 2RO 7o Ol ERRERE GRERE 5 14-761) TiX, IR 6 A
OH[EZ FHEEIZE D, 300 mgkg/ HOHETILEZY, 10, 50 XX 100 mgkg/ H DHETIEFE L

mt%ﬂéﬂmwgntozaﬁ®%1& R 8 HXIX 9 HA D 18 HIZIX 0.2, 1, 5 KT 10
m@@ﬁ@%%f&ﬁ%ﬁ%btowwa1%5&0%“m%@ﬁﬁf%ﬁ%i@%%ﬂﬁﬁw
NRO LT, ZOFTRIIYIEIOEHER GO E L L TEL CWEERICERT2HDOTH
0. 10 mgkg B2, ARk GUBRE S 14-763) ICHW D im AR L LTI Th 5 &S,

KRB GREAE S 14-763) Tli, B2 4b TR S =2 —Y—F 0 FHAR Y XD
M (LEE 23R 1o, ARREHRKZREEE L TR L7 avte =0 0% 0 (BEXH) | 0.1
1 O 10 mgkg/ HORE TR FEHF L, 7, F&5HIC, Xy axxT 072 (TK) 7F
MHOYTZ A bEhp & LTHET Y 3 2B L7, BSHMITEERE AR (R 6 A
518H) &L, 1 HI1[EL, 1 mLkg D —ERRETEGEZITV, (EEHMZ8E L CREWOIKE,
IRE AN R L OB B2 E U7, REEMWITAEIE 29 B ICZ233E S, 4 EUIBA M ONHI e R
BEEITo7, TEIL, BEEAZHE L%, UL CERBM AT, £72. RIS WT
RBRR A S OVE RS RFAT O 72 80 DALER 21TV (e e, P ERE R Om &R A ) | &F
JEVR DRI 3 70D 1 ZBEERA IS Us (RBERTIRRE L OV B2 )

JY)arvn=r A0 RE L. BELE TK 7y FoifEREENEIC CHEL-, #&56
H}XON 18 HD Chax (B W THREZR HEEKEENRD DIV, TR TOHRERETEFBRBNRD D
iz,

BEHRHPIECHITED DR o7, ZRBREET 1 P EOEIC #E &RV RO i,
1 LTV 10 mg/kg/ BEETIIRE 20 v ¥ 038 5 H/kF (i 6~18 A) FAMICHT>TZ IR
Mex L7 CGRAEMEIT 0, 0.1, 1 %O 10 mgkg HREETZENEH 23 P 3, 6 P, 21 PIEO
23%)) o ZOOAREEIIMEL T, BEEERAD o TR SN, Do U GRHBEET 3P, K
HERETONP, FHERT2P., SHERTSP) DREOCHIEEZ R L, ik 17 HE) G 24 H
E T —2 b VAR O W OISR S vtz BEGRE L XPHREEE O T, WEDRE
RIAEET ol IS (&5) HALORRR EDEOMOBEEIL, FAEMEMES, SR
iR DY ke oW ¥ E A NN IR W A VY AN

BEEERAD W DN Z DORER & U T U RE MR ERINERUD K OFEE &R I L > TREN
HERHAEEMED, 1 LT 10 mgkg/ BEETH LNZERD Hvz, 0.1 mgkg/ HEETHEBEIEORD N
HONTA, REIEEBEMEIIIEERBD G2 olz, T EE CTHIE L7 AEORKE
X, 1 %O 10 mg/kg/ B RELS fétwﬂé%rwﬁé%®fhoto

BB CHEERLOAEFR IO 2B S zn, AREFEERITRD T, EE
%@w%ﬁ(EWﬁKiOTTéﬂé)@ﬁ@k@%L%ﬁﬁ%éﬂko;ﬂg@gﬁ(%éi
BROAEFRIBEORD) 1TWhb, &5 L IXREEA 2 WEBRESRTH S L s,
TR DAEFRIITBRGIC L 280372 <, IIREL GERBEMHRL) OHINEERD bivieho 7z,
10m¢@5ﬁfﬁﬁmi®ﬁ9@ﬁﬁﬁgn\%@%Efﬁ 7R RED NGRS DT, D
AT IR £ 2 k728 C b % HlH ﬁﬂﬁw&%z%ntoaLZilmﬂgaﬁfm
e AR E T #ﬂwbamﬁ#otoﬁﬁﬁwﬁﬁ BT OAROWIRMRAE, AR, SEHHRE

AT ERE T, HAREEZHNEITRD DR o Tz, BRI RIS EMEENMEL |
MWOYRT — &@ﬁlﬁf%oto%fﬁ%@ GPHN Tl d > 7228 10 mg/kg/ A RECTRIE S N4
it CFriZip IRIRE ORI 1%, RHAEM TRHREETH D AREERE VN E B X BT,
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ﬁﬁﬁ@%%\ﬁ%% (219" % NOAEL |FR-EMWY) DIRE AMREHINEIZZLD580 b h
Sz & %6w101my@5ként@\% fe s A 7E I T k45 NOAEL 13 10 mg/kg/H
FEOIBIIC T 2 IR RIAEOBAZES W T 1 mgkg/ A & Si7z,

26.6.6.3.3 HERRUVHERORELVICBAEOKEEICRET SR (HBRES 14-
7654.2.3.5.3.1)

TEENY) D EHERSRE /ot HAERT R VAR ORE BEICxHT 2 B2 &) | MHREICE
?éif@ﬁ%&@ 7R E (AR OATER ) O Z &) ZFid 572D, K103
I REY) (Fo. Sprague-Dawley 7 > ) (1 B 24 JU) |2, ABHAHEKZEEE LR L
r7Vavn=uii 0 QR | 0.1, 1 LU 10 mgke/ H D& TR FEHN L7, fE
(Fo) 1T, #EHR 6 ADGaE T, KOHEAL (A% 21 HH) £ ToORAMMAE L TR TE
ka5 %21To7z, F HROBlEMW E LTRSS FI 7y MaX, 7V atae=y a0
B ER 2 1T oo, Fo KON Fy BEW oA E N REH AR X, H4% 4 HEIC
RN 2R U7, B G-I T B e i, (RE, (REINE, A5E ﬁ&UW%EE%JML\
fFC, HAERDOKE (BE) . if&@%%&ﬁ(mﬁﬁwk%m&@@& THE) AR L7z,
it F, X o# B & L CGRIRS N7 Fr HAERICB W T BREEE I O RGO P IR
ZHBNERMEEIS RS, BISTEE R L ORISR (2 - SRIB T XA L) AR LTz,

TQQ—H@% FEITDEEIZHE SN TREL, 1mLkg D—ERXETRGEZIToT-,

RIMEEF O 7 ) a e = ARERRIT, &5% 0.5 FFE T Tax 277 L, K, FEROEHE
BED Coa [ TTNZ I, 113, 158 OV 1610 ng/mL Th-o7=, —J5, FAERNSERI L 72 g5 >
v (REROFERNSDF— L LI T A) IZBIT 5D Tme lE. KSR O HERETIT
1 FEfE, PHERETIX 0.5 K TH Y . Coa 1 TR, FLEREHERETENLZEIL, 2.5, 121 KO
96.0 ng/mL ThH o7z, FAEWRMBETO 7V ava=0 AREX, RMEORE LD HI1X50ITEN
ZENG, BHAHMFICHH AN LEEHIRENZBRE CTHDL I L E2RBL TS, Zarta=
U LB U RHA L S AR OWFRICBW TS, Z ) at o=y AOEHIREE L Z 0 HRK
EERHER SN AR TR ONIARWVIRZEEIIIIT 20 LHIR S - RE%)

Fo BCAENY) T3 5T L7228 CIEGR0 b ivT, G ORMIOH AR (MiE 6 A LK/ XX
7 H) 121 &V 10 mgkg HEET—Rei 70 85 MR OBER S A DI, T OMEI, &5
BEHICEZE S, FBAHICEE L, 10 mgkg/ B &5 S /A CIE, BREEE EH (%
5 EBAL) ORFICBEE, REKLOYSUIIE AR vz, H5HETh, BE5ICBE#E L7220
D —EFFHEBEEITFRD il oTz, BHEORYIO 2 BF Wik 7 BEXO 8 H) LR, 1 AW
10 mg/kg/ A BE CHEEFEOF BB 23388 B, 10 mg/kg/ B BE TR O K12 biz» TE
FEEED DL Lo, ZORER & U CTA U RE R OMAEBEINE DR 23, 10 mg/ke/ B FE D REE)
YcElE I,

I R A 2 D e B G S X T OFEERBIEIZ 22 AFTH Y (Fo) . HEW (F) 2817
2 5 W R Eh R 3o FREE M O G RED T T 100% CTdr o 7=, SR E N OSFE) Fy [RIE R B (1
HEDFE ORI AETRED) 133 REE L B 58E & CRIBETH V. EIRATZ OB TH EITFRO b
oto$ﬁ%@ﬁ$ﬁ~ﬁ$&4HK%H%@%@%@9%A%%?%okOmmwwaﬁfm
k4 BICBIT DEFENEEIE o208, 4R (A% 0 H~21 H) (X 10 mgkg HAE
TIXEEEZ T ol BEFLATOWIRM 28 U T 10 mgky BEET, Fy RICBIT 28 AR DOK
FEOR/NED (6~8%) 23, FRZ 1mgkg/H (HAEZO0OBKEO14 H) BETLIRO LN,

FEERE (B KON Fy R OBIIR K O . Fy A O A B OMERR 1) 121351 &
LRI DN o T2, Fr RO EI (B BER AR OREIZIWT, 1 LTV 10
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— g4 TF V=R 7Y avta= AR RAVET o — LT < VERE KT

mg/kg/ A THERARERAD 3380 biviz, Fi HROBTEAE (LS, fRTREVERSAE Y X
&) RS (ZERSEHIE Y R R OB RS |« BEEMESEROS, AJEEE, 3P
BROGEE OREE) ORMBIZISW T, BEICBEE L- 221350 ko T,

Fi RO ZELRE ) K O el 2Bt 2@ U CRkCTh 7o, Fo HARDBERLATARE L O
EEE GRIRE O HENE) b, 2RBRiF2E L CTRRTH -7,

1 OV 10 mgkg/ BOZ') av'm=y A&7 Fo BEMW C, BEE, RE K OWRER N
BOA BRI EZRE T AW O BAREFEENRBO b2, 10 mgkg/ HRE, FFIZ 1 mg/kg/ H 7
THERH LAl Fy RO F A VAT OB B T RHAEMEITR K 3 2 flRetER @, ke L
T\mm@@ﬁ%&@bkl%m%mﬁé%megﬂtﬁ%Ei\ﬁi%ﬂ%ﬁ% L<TZU
I e =y MO DICRE SN ARAMM P bR S (HAERED 6% HEEILFED 8%) .
ZOZ ENE, BEENE PO AEROERERD E O OB A TR LTV, RHEENME
HELDTDRREBDITEEL TWD0 S LAVRWAS, 10 mgkg/ HEED A4 4 B OAAFERIC
3T ORI LN BT,

BRT A =L DREI RIS & Fo RO T2 NOAEL 13, mM&ETE
B, IR S OMRERIINE O 2380 Bz 2 &2 0.1 mgkg A Thoiz, Fo koL
PEIZX9 %D NOAEL (X, ZMaaE. /i ORI 2 ERRBO bhignolzZ Evb 10
m@@ﬁf%otomﬁﬁ®%&0M@$% PEIZxFd % NOAEL (X, ZEH, SZARHRE M OYRHA
(X D BENBRO SN2 Z G, 10 mgkg B Tho7o, —J7. Fiiitfto AR A%
FBEIZKTT D NOAEL (X, 10 mgkg/ H T—& Lo HAERFOKRERD F SOBEFLATAE) 2358
oz, 1 mgkg/H ThoTz,

26664 TTFY=ZK/F)aEQ=—oL//RILETO—I

TFEY= R, U aro=u AR ORLVET g — LOfE & OIEMERR A Z OV TR « 3TN
DHFT SN TWDT2D, Zuh 3 AIDOBLAAZ 7= AR AT MERBR I 20 L TV 7220,

2.6.6.7 BATRIF4EEAER

26671 TTY=F
7TV = K200 LT400 pg & 1 H 21813 7 ARA X ORIENICERE L72i BT, SokbiEIg
l\i nﬂu&)%ﬂfiﬁ)of_ (/\At:l"—]\(@& E 2~ A 7“‘®@1ﬁ£)

BD MDI ZH W= v k 14 B GRERE S FY14-035) . A X 14 A GRBR%E S FY14-036B) .
FOA X3 AR GRRE S FY14-148B) EW ARG mIERERZ I L7223, SOEICRPTHITR
PEOTR EARRR 2 L ITER D B e o 7,

26.6.7.2 HRIETO—)L

W ROAR LT 0 — L% T v b TIE 870 pgkg DHAEET G LOV6 » A . A4 XTI
15%®g@%iif(1ﬁﬂﬁ)ﬁ@%ﬂ&5btﬁ KB %%ﬁ@@%fwﬁéiﬁkﬁﬁ
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2.6.6  FMERBR O L
& TT V=R avr=y AR LY, RVET v— LT < VR KR

FF MDI #H\\7=7 v b 14 B GRERZE 5 FY09-039). 1 X 14 I GRERE 5 FY09-038). &
WA X 3 ZAM GRBRES FY10-129) SIEW AR5 EERER 2 5206 L7223, 0B 2R Pl
SO PR IO VITERD By o T,

26.6.7.3 4J1)aEo=—oL

GP MDI Z HWew 7 AKDT v b 14 B (v U X 5 BRE S FY14-111, 7 v b A& 5
FY08-076), 1 X 3 7 A GREREFE FY10-129) . v "KM X 6 AR (T > b : iRBE S
FY10-120, A X : RBRE S FY12-073) SAEW AL G-3RI MR AR SRR L D~ T A
KT v bPNAEMERER (7 & BBRE S FY14-128. 7 v b iRBE 5 FY12-072) % EfE L
ToH3, RIE BT Mo PR AR 2 A IR D B s o 12,

26674 JTFY=K/F)aEQ=—oL//RILETO—I

TFEV=R, FYarvtua=y ARNELETa— LOEASA] (BGF MDD ®F v kKR OA X
14 HE (7 v b RBRE S FY14-033, 1 X : iRBRE B FY14-036A) WONTA X 3 A HRB GGRBr
%5 FY14-148A) KW AT G-k 2 0 L7278, &8 (2R AT RIS M <o BEAR A A0 25 ki
O BN,

2.6.6.8 TDMDEEHER

26.6.8.1 AHMEUVOIRBRERDICET DR

26.6.81.1 JTFVY=F

77 Y = ROFEIT[IMBINEHIZOE . NIZRAOBEIC LV EFHRIA TS, 77
Y = RIZE E 0D MM/ 53 ) O FRFABI AN O AP D T A T4 BT D2
ROVERBME (1.0%) LFThd (YA a— ¥ —Eandt 7 =05 |,

i E ORI S 027> TR Y, WA DHEIX, ICH A4 K74 > Q3A kU
Q3B TS 3 /R ST D ICH O 2MEMERBIETH 2 JF3EF 0.15%., BAIF 1.0%% FE5,
FERBRICH W=y FIZBT 5 2B AL EMOPRE K VT E S 30T 5 A & e B
T3 2.6.7.4 TR - #BmE (NyFE) —&  F 8 Toxicology: Drug Substance (Budesonide
: inhalation aerosol) (27”79,

266812 HRILETE—I

AT — ) LOFEIEKIL, BAREKFHINEMICOE, RMILEAIEKBD T OBBICLVERS
NTWD, RIVET B—)UIZE EID AWM/ 55 OIS T RA O AT 2 014 K7 A
NZBT DR EEMROVELRBE (1.0%) LT THD (VAEa— hX —E o 7D
E) (e}
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B E OMEITH LI > TE Y . BAITICE T 2EIL, ICH HA F7 14> Q3A ;T
Q3B TS 23 /R ST D ICH O 2MEMERBIETH 73T 0.15%., BAIF 1.0%% FE 5,
FERBICH W Ny FITB T 5 2B OFRE K VT E 3T 5 BAIH R 2 FE PR
P 2.6.7.4 AR - B E ( Ny F ) —%2 #£ 9 Toxicology: Drug Substance (Formoterol
Fumarate : inhalation aerosol) (Z/~K9",

26.68.13 4JYaERZ=YL

BGF MDI #0722 E MR IZ 3T, 3.2.P.5.5 Characterization of Impurities in Drug Product (&
A INTVDINTNORERMEIZEN TS, 7 at =0 5O R T RIS 720
ol JFEOHIKIZIZ, 77U atn =0 AOREBIBMEHRENMN 4 MG EN T D, JAIO

BURRIZIE, BRINEER T DA K 000 3
BENTWD, JFEEORG AR D ERDMREIRIT. = 2T VES ORI K 5 A
Y @@« DENTHDZ LIRS, WINERT OAHMY AAA

NS k7] EENx

K Ol L X X EC &, JFRERAETORMY TH Y, REPICRENE KT S Z L%
2, L7eBo T, ZNHDOARMPITFH L~V CEHINTEY . ®MAOHKIITE T T
A/AN

i E ORE I 502> TR Y | WAITICB T DIEIX, ICH HA R T4 2 Q3A KT
Q3B IZHEIE 23R ST 5 ICH O MR TH 2 FEEH 0.15%, WAIF 1.0%% FE S,
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26.71 H4HER . —EX

= 1 Overview of Toxicology Studies with BD MDI

Type of Method of Duration of GLP' Testing Study Location
Study/Species/Strain | Administration Dosing (ng/kg/day) Facility Number in CTD
Single Dose Toxicity
Rats / Sprague-Dawley Inhalation Single dose Low Male 1950 No -3 FY13-150 423.1.1

Mid Male 2186
High Male 3328’
Low Female 2083
Mid Female 2412
High Female 3586
Dogs / Beagle Inhalation Single dose Male 361 No - FY13-151 42312
Female 364
Repeat Dose Toxicity
Rats / Sprague-Dawley Inhalation 14 days Low Male 691 Yes - FY14-035 42321
Mid Male 2200
High Male 4420
Low Female 734
Mid Female 2340
High female 4680
Dogs / Beagle Inhalation 14 days Low Male 138 Yes [ FY14-036B | 42322
Mid Male 280
High Male 354
Low Female 144
Mid Female 291
High Female 366
RHE S
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Type of Method of Duration of Dose GLP' Testing Study Location
Study/Species/Strain | Administration Dosing (ng/kg/day) Facility Number in CTD
Dogs / Beagle Inhalation 3 months Low Male 333 Yes [ FY14-148B | 4.2.3.2.14

Mid Male 30.61
High Male 102.83
Low Female 3.39
Mid Female 31.56
High Female 106.06

1 Indicates study has a GLP compliance statement.
The maximum nonlethal dose is bold-underlined.
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=2 Overview of Toxicology Studies with FF MDI
Type of Method of Duration of Dose GLP' Testing Study Location
Study/Species/Strain | Administration Dosing (ng/kg/day) Facility Number in CTD
Single Dose Toxicity
Rats / Sprague-Dawley Inhalation Single dose Low Male 20 No -3 FY08-042B 42313
Mid 1 Male 16
Mid 2 Male 25
High Male 50°
Low Female 22
Mid 1 Female 17
Mid 2 Female 27
High Female 53
Dogs / Beagle Inhalation Single dose Low Male 5 No - FY08-041B 42314
Mid Male 9
High Male 14
Low Female 5
Mid Female Not included
High Female 14
Repeat Dose Toxicity
Rats / Sprague-Dawley | Inhalation 14 days Low Male 35.37 Yes N FY09-039 42323
Mid Male 87.91
High Male 153.19
Low Female 37.59
Mid Female 94.24
High female 163.40
RHE S
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Type of Method of Duration of Dose GLP' Testing Study Location
Study/Species/Strain | Administration Dosing (ng/kg/day) Facility Number | in CTD
Dogs / Beagle Inhalation 14 days Low Male 9.02 Yes [} FY09-038 | 42324

Mid Male 12.89
High Male 26.58
Low Female 9.38

Mid Female 13.26
High Female 20.50

Dogs / Beagle Inhalation 3 months Low Male 4.36 Yes - FY10-129 4.23.2.15

Mid Male 10.18
High Male 14.05
Low Female 4.53

Mid Female 10.46
High Female 14.51

1 Indicates study has a GLP compliance statement.

2 The maximum nonlethal dose or the NOAEL is bold-underlined.
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%= 3 Overview of Toxicology Studies with GP MDI and Glycopyrronium bromide (Glycopyrrolate)
Type of Method of Duration Dose GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility Number in CTD
Single-Dose Toxicity
Rats / Sprague-Dawley Inhalation Single dose | Low  0.48 mg/kg No -3 FY08-042A 42315
High  1.01 mg/kg>
Dogs / Beagle Inhalation Single dose | Male 0.155 mg/kg | No [ FY08-041A 423.1.6
Female 0.161 mg/kg
Repeated-Dose Toxicity
Mouse Inhalation 14 days Low Male 320 |Yes || FY14-111 42325
Mid Male 620
High Male 1340
Low Female 340
Mid Female 660
High Female 1420
Rats / Sprague-Dawley Inhalation 14 days Low Male 46 Yes - FY08-076 42326
Mid Male 254
High Male 514
Low Female 49
Mid Female 279
High Female 555
Dogs / Beagle Inhalation 14 days Low Male 16 | Yes [ FY08-077 42327
Mid Male 29
High Male 17
Low Female 17
Mid Female 31
High Female 83
Dogs / Beagle Inhalation 3months | HighMale  85.10 | Yes [ FY10-129 423.2.15
High Female  89.23
RE A~ <
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Type of Method of Duration Dose GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility Number in CTD
Rats / Sprague-Dawley Inhalation 6 months Low Male 65 Yes - FY10-120 4.232.17
Mid Male 264
High Male 523
Low Female 70
Mid Female 286
High Female 572
Dogs / Beagle Inhalation 6 months Low Male 17.72 Yes -3 FY12-073 4.2.3.2.18
Mid Male 59.05
High Male 76.50
Low Female 19.44
Mid Female  57.41
High Female 72.77
Genotoxicity
Bacterial reverse In vitro 48 - 72 6.7-5000 ug/plate | Yes | [ |l | ADo1rw. 4233.1.1
mutation (S. hours 502ICH.BTL
typhimurium, E.coli)
In vitro cytogenetics In vitro 4/27 hours | 50 - 398 pg/mL Yes || | ADo1RW 3611 |4233.12
(TK6 cells) CH.BTL
Micronucleus Oral Single 500 — 2000 mg/kg Yes || | ADo1RW.125M | 423321
(Hsd: SD rats) 012ICH.BTL
Carcinogenicity
B6C3F1 Mice Inhalation 104 Weeks | Low Male 347 | Yes N FY14-128 423.4.1.1
Mid Male 705
High Male 1460

Low Female 335
Mid Female 700
High Female 1420

10
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Type of Method of Duration Dose GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility Number in CTD
Rats / Sprague-Dawley Inhalation 104 Weeks | Low Male  151.70 | Yes - FY12-072 4234.1.2
Mid Male 302.92
High Male  620.45
Low Female 165.93
Mid Female 330.66

Reproduction Toxicity (Glycopyrronium Bromide, not GP MDI)
Fertility and early Subcutaneous Male: up to | 0.1, 1, 10 mg/kg/day Yes - 14-764 4235.1.1
embryonic development | injection 8 weeks
Rats / Sprague-Dawley Female: up

to 5 weeks”
Embryo-fetal Subcutaneous 12 days 0.2, 1,5 10 mg/kg/day | Yes - 14-760 42.3.5.2.1
development (DRF) injction (Gestation
Rats / Sprague-Dawley Day 6-17)
Embryo-fetal Subcutaneous 12 days 0.1, 1, 10 mg/kg/day Yes - 14-762 423522
development injection (Gestation
Rats / Sprague-Dawley Day 6-17)
Embryo-fetal Subcutaneous 13 days 10/0.2, 50/1, 100/5, Yes - 14-761 42.3.5.2.3
development (DRF) injection (Gestation | 300/10 mg/kg/day’
Rabbits / New Zealand Day 6-18)°
White
Embryo-fetal Subcutaneous 13 days 0.1, 1, 10 mg/kg/day Yes - 14-763 423524
development injection (Gestation
Rabbits / New Zealand Day 6-18)
White

RE e <
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Type of Method of Duration Dose GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility Number in CTD
Pre- and post-natal Subcutaneous 6 weeks 0.1, 1, 10 mg/kg/day Yes - 14-765 42.3.53.1
development injection (Gestation

Rats / Sprague-Dawley Day 6 to
Post-natal
Day 21)

Local Tolerance

No studies were conducted

Other Toxicity Studies | No studies were conducted.
Antigenicity No studies were conducted.
Impurities No studies were conducted.

1 Indicates study has a GLP compliance statement.

2
3
4

The maximum nonlethal dose or the NOAEL is bold-underlined.

mating and through gestation Day 6.
5 Dosed at 10, 50, 100, 300 mg/kg/day on Gestation Day 6. Due to severe adverse effects, placed on a dosing holiday over gestation Days 7 and 8 and returned to
lower doses 0f 0.2, 1, 5 and 10 mg/kg/day over Gestation Days 8 or 9-18.

DRF = dose range finding

12

Males were dosed for 4 weeks prior to and during mating and until their scheduled necropsy, females were dosed for at least 2 weeks prior to mating, during
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%= 4 Overview of Toxicology Studies with BFF MDI
Type of Method of Duration Dose BD/FF GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility Number in CTD
Single-Dose Toxicity
Rats / Sprague-Dawley Inhalation Single dose | Low Male 1817/65 No -3 FY13-150 423.1.1
Mid Male 1889/145
High Male 4082/124°
Low Female 1949/70
Mid Female 2034/157
High Female  4405/134
Dogs / Beagle Inhalation Single dose | Male 389/11.3 | No [ FY13-151 423.12
Female 392/114
Repeated-Dose Toxicity
Rats / Sprague-Dawley Inhalation 14 days Low Male 450/13 Yes - FY14-034 42328
Mid Male 1500/44
High Male 3060/90
Low Female 480/14
Mid Female 1580/46
High Female  3260/95
Dogs / Beagle Inhalation 14 days Low Male 88/3 Yes [ FY14-036A 42329
Mid Male 174/6
High Male 304/10
Low Female 89/3
Mid Female 176/6
High Female  308/10
RE e <
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Type of Method of Duration Dose BD/FF GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility Number in CTD
Dogs / Beagle Inhalation 3 months Low Male 3.02/0.10 | Yes - FY14-148A 4.2.3.2.16
Mid Male 13.48/0.47
High Male 67.73/2.28
Low Female 3.16/0.11
Mid Female 14.08/0.49
High Female 71.34/2.40

1 Indicates study has a GLP compliance statement.
2 The maximum nonlethal dose is bold-underlined.
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=5 Overview of Toxicology Studies with BGP MDI
Type of Method of Duration Dose BD/GP GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility Number in CTD
Single-Dose Toxicity
Dogs / Beagle Inhalation Single dose | Male 454/22.2> | No [ FY13-151 423.12
Female 456/22.3
Repeated-Dose Toxicity
Rats / Sprague-Dawley Inhalation 14 days Low Male 621/33 Yes - FY15-040 4.2.3.2.10
Mid Male 2110/114
High Male 4350/235
Low Female 660/35
Mid Female 2260/122
High Female 4650/251
Dogs / Beagle Inhalation 14 days Low Male 199/9.14 | Yes [ FY14-036B | 4.2.3.22
Mid Male 382/20.8
High Male 524/28.6
Low Female 172/9.50
Mid Female 396/21.6
High Female 544/29.6
Dogs / Beagle Inhalation 3 months Low Male 3.55/0.21 | Yes - FY14-148B 4.232.14
Mid Male 30.63/1.67
High Male 97.03/5.35
Low Female 3.65/0.21
Mid Female 31.22/1.70
High Female  99.72/5.50

1 Indicates study has a GLP compliance statement.
2 The maximum nonlethal dose is bold-underlined.
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=6 Overview of Toxicology Studies with GFF MDI
Type of Method of Duration Dose GP/FF GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility | Number in CTD
Single-Dose Toxicity
Rats / Sprague-Dawley | Inhalation Single dose | Low Male 120/24 No -3 FY08-042D | 4.2.3.1.7
Mid Male 195/39
High Male 327/66>
Low Female 132/26
Mid Female  214/42
High Female 354/72
Dogs / Beagle Inhalation Single dose | Low Male 13.9/2.6 No - FY08-041D | 4.23.1.8
High Male 78.0/15.2
Low Female 14.4/2.7
High Female 79.2/15.4
High Female 128.5/16.5
(repeat)*
Repeated-Dose Toxicity
Rats / Sprague-Dawley | Inhalation 14 days Low Male 72/14 Yes - FY09-086 423211
Mid Male 226/42
High Male 368/69
Low Female 77/15
Mid Female  241/45
High Female 394/73
Dogs / Beagle Inhalation 14 days Low Male 17.0/3.3 Yes - FY09-087 4.23.2.12
Mid Male 51.3/8.8
High Male 73.8/12.5
Low Female 17.3/3.4
Mid Female  52.3/9.0
High Female 75.4/12.8
RHE S
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Type of Method of Duration Dose GP/FF GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility | Number in CTD
Dogs / Beagle Inhalation 3 months Low Male 17.3/4.4 Yes - FY10-129 4.23.2.15

Mid Male 42.7/10.1
High Male 59.4/14.0
Low Female 18.0/4.5

Mid Female  44.1/10.8
High Female 62.1/14.7

1 Study has a GLP compliance statement.
2 The maximum nonlethal dose or the NOAEL is bold-underlined.
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= 7 Overview of Toxicology Studies with BGF MDI

Type of Method of Duration Dose BD/GP/FF GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility | Number | in CTD
Single-Dose Toxicity
Rats / Sprague-Dawley | Inhalation Single Male 2643/283/162 No -3 FY13-150 | 4.2.3.1.1

dose Male 1944/362/192>
Female 2817/302/172
Female 2083/388/206
Dogs / Beagle Inhalation Single Male 218/14/8 No | | Y3151 | 42312
dose Male 472/26/14
Female 222/14/8
Female 476/26/14

Repeated-Dose Toxicity

Rats / Sprague-Dawley | Inhalation 14 days Low Male 1820/96.4/56.2 | Yes - FY14-033 4.23.2.13
Mid Male 3680/197/114
High Male 7660/407/236
Low Female  1950/103/63.0
Mid Female  3940/211/122
High Female 8160/434/251

Dogs / Beagle Inhalation 14 days Low Male 131/6.7/4.22 Yes - FY14- 42329
Mid Male 257/13.3/8.40 036A
High Male 424/21.6/13.5
Low Female  132/6.77/4.25
Mid Female  263/13.6/8.59
High Female 431/21.9/13.7

18
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Reproduction Toxicity

Local Tolerance

Other Toxicity Studies

Antigenicity

Impurities

No studies were conducted with BGF MDI

Type of Method of Duration Dose BD/GP/FF GLP' Testing Study Location
Study/Species/Strain | Administration | of Dosing (ng/kg/day) Facility | Number | in CTD
Dogs / Beagle Inhalation 3 months Low Male 3.16/0.20/0.10 | Yes - FY14- 4.2.3.2.16

Mid Male 16.73/1.06/0.60 148A
High Male 58.39/3.39/1.94
Low Female  3.35/0.21/0.11
Mid Female  17.55/1.11/0.63
High Female 61.37/3.56/2.03
Genotoxicity
Carcinogenicity

1 Study has a GLP compliance statement.
2 The maximum nonlethal dose is bold-underlined.

3
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Type of Study Test System M?ﬂ.md Of Dose BD/GPIEE (ne/ke) GL.P Tesfi.“ . Study
Administration (male + female combined) | Compliance Facility Number
BD MDI
Single dose! Rat Inhalation 2020, 2300, 3460 No - FY13-150
Single dose Dog Inhalation 363 No - FY13-151
14-Day repeat dose! Rat Inhalation 713,2270, 4550 Yes - FY14-035
14-Day repeat dose Dog Inhalation 141, 286, 360 Yes - FY14-036B
3-Month repeat dose Dog Inhalation 3.4,31, 104 Yes - FY14-148B
FF MDI
Single dose! Rat Inhalation 21,17, 26,52 No - FY08-042B
Single dose Dog Inhalation 5,9,14 No - FY08-041B
14-Day repeat dose! Rat Inhalation 36,91, 158 Yes - FY09-039
14-Day repeat dose Dog Inhalation 9,13,24 Yes - FY09-038
3-Month repeat dose Dog Inhalation 4,10, 14 Yes - FY10-129
GP MDI
Single dose' Rat Inhalation 480, 1010 No [ FY08-042A
Single dose Dog Inhalation 160 No - FY08-041A
14-Day repeat dose Mouse Inhalation 330, 640, 1380 Yes N FY14-111
14-Day repeat dose' Rat Inhalation 48,267, 535 Yes N FY08-076
14-Day repeat dose Dog Inhalation 17, 30, 80 Yes N FY08-077
3-Month repeat dose Dog Inhalation 87 Yes - FY10-129
6-Month repeat dose' | Rat Inhalation 68, 275, 548 Yes N FY10-120
6-Month repeat dose Dog Inhalation 19, 58, 75 Yes - FY12-073
RHA S
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Type of Study Test System M?ﬂ.md Of Dose BD/GR/FE (nt/ke) GL.P Tesfi.“ g Study
Administration (male + female combined) | Compliance Facility Number

GP

Seg I' Rat Subcutaneous 0.1, 1, 10 (mg/kg/day) Yes - 14-764

Seg IT! Rat Subcutaneous 0.1, 1, 10 (mg/kg/day) Yes - 14-762
Rabbit Subcutaneous 0.1, 1, 10 (mg/kg/day) Yes - 14-763

Seg I1I' Rats Subcutaneous 0.1, 1, 10 (mg/kg/day) Yes - 14-765

BFF MDI

Single dose' Rat Inhalation 1880/67, 1960/151, 4240/129 | No [ FY13-150

Single dose Dog Inhalation 391/11 No N FY13-151

14-Day repeat dose' Rat Inhalation 465/14, 1540/45, 3160/93 Yes N FY14-034

14-Day repeat dose Dog Inhalation 89/3.0, 175/6.0, 306/10 Yes N FY14-036A

3-Month repeat dose Dog Inhalation 3.1/0.11, 14/0.48, 70/2.3 Yes - FY14-148A

BGP MDI

Single dose Dog Inhalation 455/22 No B FY13-151

14-Day repeat dose' Rat Inhalation 643/34,2190/118, 4500/243 | Yes N FY15-040

14-Day repeat dose Dog Inhalation 169/9.3, 389/21, 534/29 Yes N FY14-036B

3-Month repeat dose Dog Inhalation 3.6/0.21,31/1.7,98/5.4 Yes N FY14-148B

RE~EL
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Type of Study Test System M?ﬂ.md Of Pose BD/GPEF (ng/ke) GL.P Tesfi.“ 5 Study
Administration (male + female combined) | Compliance Facility Number
GFF MDI
Single dose' Rat Inhalation 126/25, 205/41, 341/69 No N FY08-042D
Single dose Dog Inhalation 14/3,79/15, 129/17 No N FY08-041D
14-Day repeat dose' Rat Inhalation 75/15, 234/44, 381/71 Yes N FY09-086
14-Day repeat dose Dog Inhalation 17/3, 52/9, 75/13 Yes N FY09-087
3-Month repeat dose Dog Inhalation 18/4, 43/10, 61/14 Yes N FY10-129
BGF MDI
Single dose' Rat Inhalation 2730/293/167,2010/375/199 | No N FY13-150
Single dose Dog Inhalation 220/14/8.0, 474/26/14 No N FY13-151
14-Day repeat dose! Rat Inhalation ;g?g; 4112(1); ; 22‘38 10/204/118, Yes - FY14-033
14-Day repeat dose Dog Inhalation }éé; 2-27/1 ‘Zz’ 260/13/8.5, Yes N FY14-036A
3-Month repeat dose Dog Inhalation 203//3052/;/81 1, 17/1.1/0.62, Yes - FY14-148A
_ Seg I = Fertility and early embryonic development,  Seg II = Embryo-fetal development, ~ Seg III = Pre- and post-natal

development
1

Limited sampling time points, insufficient to calculate AUC
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Steady State AUC (pg-h/mL) for Budesonide Steady State AUC (pg-h/mL) for Glycopyrrolate Steady State AUC (pg-h/mL) for Formoterol
Daily Dose Dog Humans* Daily Dose Dog Humans* Daily Dose Dog Humans*
(ng/kg/day) (ng/kg/day) (ng/kg/day)
BGF MDI
(FY14-148A)
3.16 426 0.20 ND 0.10 ND
3.35 285 0.21 ND 0.11 ND
12.8 6010 0.72 148 0.40 110
16.73 1960 1.06 38.8 0.60 34.7
17.55 3120 1.11 29.1 0.63 50.6
58.39 13800 3.39 634 1.94 370
61.37 13100 3.56 688 2.03 324
BD MDI
(FY14-148B)
3.33 310
3.39 215
30.61 7770
31.56 11400
102.83 22200
106.06 23900

RE e
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Steady State AUC (pg.h/mL) for Budesonide

Steady State AUC (pg.h/mL) for Glycopyrrolate

Steady State AUC (pg.h/mL) for Formoterol

Daily Dose Dog Humans* Daily Dose Dog Humans* Daily Dose Dog Humans*
(ng/kg/day) (ng/kg/day) (ng/kg/day)
GP MDI
(FY10-129 &
FY12-073)
18 1995
19 2480
57 8837
59 10143
73 21483
77 30651
85 11500
89 11300
FF MDI
(FY10-129)
4.4 1160
4.5 1050
10 2480
10 3510
14 3300
15 2440

& Assumed 24h AUC values from 7 day clinical study PT010018. Doses of 640 pg budesonide, 36 ng of glycopyrrolate and 20 pg of formoterol fumarate dihydrate in

combination, ex-actuator per day (given as 2 actuations of 160/9.0/5.0 ug BID) given to COPD patients. Assumes a patient body weight of 50 kg.

ND Not detected
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Steady state exposure (AUC) of glycopyrrolate after repeated inhalation in humans and dogs.
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Exposure of Formoterol after BGF or FF pMDI inhalation
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3500 - .
L 2
3000 -
AUC 2500 - . .
(pg.h/mL) ¢ Dog FF
2000 - mDog BGF
A Humans
1500 -
*
1000 - ¢
500 -
&
0 “h T T T T T T T 1
0 2 4 6 8 10 12 14 16
Dose (ug/kg/day)

Steady state exposure (AUC) of formoterol after repeated inhalation in humans and dogs.
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%= 8 Toxicology: Drug Substance (Budesonide; inhalation aerosol)
Batch number Assay Related substances Study Type of study
(mg/canister) [ 11.Keto | 17-Keto-16- 17- 16a hydroxy number
budesonide | butyrate | Carboxylic | prednisolone
acid

Proposed specification: . b -% -% -% -
acP): NT NT NT NT NT FY13-150 Rat acute inhalation
@rF): [ NT NT NT NT NT
@p): [ NT NT NT NT NT
a6F): | NT NT NT NT NT FY13-151 Dog acute inhalation
@rF): [ NT NT NT NT NT
@p): [ NT NT NT NT NT
a6P): NT NT NT NT NT
a6F): R 52.01 NT NT NT 0.13% FY14-033 Rat 14-day inhalation
@FF): | 54.38 NT NT NT 0.13% FY14-034 Rat 14-day inhalation
@D): N 51.32 NT NT NT 0.07% FY14-035 Rat 14-day inhalation
s6P): R 51.52 NT NT NT 0.12% FY15-040 Rat 14-day inhalation
a6F): [N 53.62 <0.05% | <0.05% | <0.05% 0.06% FY14-036A Dog 14-day inhalation
@FF): [ 53.03 <0.05% | <0.05% | <0.05% 0.06%
@D): [ 53.30 <0.05% | <0.05% | <0.05% 0.06% | FY14-036B Dog 14-day inhalation
scp): | 51.71 NT NT NT 0.11%
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Batch number Assay Related substances Study Type of study
(mg/canister) [ 11.Keto | 17-Keto-16- 17- 160 hydroxy number
budesonide butyrate Carboxylic prednisolone
acid

a6F): R 52.01 NT NT NT 0.13% | FY14-148A Dog 3-month inhalation
@rF): | R 54.38 NT NT NT 0.13%

@D): R 51.32 NT NT NT 0.07% | FY14-148B Dog 3-month inhalation
a6P): R 51.52 NT NT NT 0.12%

a

D5722, D-Homobudesonide — were all recorded as < 0.05%.

Impurities: 11-Ketobudesonide, 14,15-Dehydrobudesonide, 17-Carboxylic Acid, 17-Keto-16-butyrate, 21-Dehydrobudesonide, Unknown RT 0.51, Unknown RT 0.08,

b Various canister sizes, fill weights, and drug product concentrations were used in the toxicology studies, therefore the Commercial Specification for Total Can Contents

(mg/canister) is not applicable.
ND Not detected.
NT Not tested.
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= 9 Toxicology: Drug Substance (Formoterol Fumarate; inhalation aerosol)

Batch number Assay Related substances Study number Type of study
(mg/canister) A FP G* 5d

Proposed specification: . I - - - -

«r): NT NT NT NT NT FY08-042B Rat acute inhalation

<re): | R 121 NT NT NT NT FY08-042D Rat acute inhalation

a6F): | NT NT NT NT NT FY13-150 Rat acute inhalation

@rF): [ NT NT NT NT NT

«r): NT NT NT NT NT FY08-041B Dog acute inhalation

GrP): [ R 1.3 NT NT NT NT FY08-041D Dog acute inhalation

a6F): | NT NT NT NT NT FY13-151 Dog acute inhalation

@rF): [ NT NT NT NT NT

«r): R 133 0.3% ND ND ND FY09-039 Rat 14-day inhalation

&r): [ 133 0.4% ND ND ND

&r): [ 137 0.1% ND ND ND

«F): [ 1.40 0.1% ND ND ND

Grr): [ R 1.24 0.26% ND 0.05% ND FY09-086 Rat 14-day inhalation

Grr): [ R 1.18 0.25% ND 0.05% ND

B6F): || IR 1.55 0.06% <0.05% ND ND FY14-033 Rat 14-day inhalation

@FF): | 1.62 <0.05% | <0.05% ND ND FY14-034 Rat 14-day inhalation

«F): [ 1.40 0.1% ND ND ND FY09-038 Dog 14-day inhalation

«r): 1.36 0.2% ND ND ND

«r): 1.40 0.2% ND ND ND

30




267 mEMERABRBIEER

—i& L TTY =R 7Y ave =g AR RVET B — T < VBRI KT

Batch number Assay Related substances Study number Type of study
(mg/canister) Al FP G* 5d

«r): 132 0.2% ND ND ND

Grr): [ R 1.18 0.25% ND 0.05% ND FY09-087 Dog 14-day inhalation

Grr): [ R 121 0.20% 0.14% 0.06% ND

a6F): R 1.61 0.05% ND ND ND FY14-036A Dog 14-day inhalation

@rF): [ R 1.60 0.05% ND ND ND

&r): [ 1.66 0.08% 0.20% ND ND FY10-129 Dog 3-month inhalation

&r): | 1.62 0.09% 0.20% ND ND

&r): | 162 0.09% 0.14% 0.07% ND

<rr): R 1.61 0.09% 0.18% 0.07% ND

<rr): R 1.64 0.12% 0.17% 0.08% ND FY10-129 Dog 3-month inhalation

<re): R 1.70 0.10% 0.18% 0.08% ND

acF): || R 1.55 0.06% <0.05% ND ND FY14-148A Dog 3-month inhalation

@FF): R 1.62 <0.05% | <0.05% ND ND

& Compound A is (1RS)-1-3-amino-4-hydroxyphenyl)-2-[[(1RS)-2-(4-methoxyphenyl)-1-methylethyl Jamino] ethanol.

b Compound F is N-[2-hydroxy-5-[1-[[2-hydroxy-5-[1-hydroxy-2-[[2-(4-methoxyphenyl)- 1 -methylethyl]amino]ethyl|phenylJamino]-2-

[[2-(4-methoxyphenyl)- 1-methylethylJamino]ethylJphenyl]formamide.

¢ Compound G is (2RS)-1-(4-methoxyphenyl)propan-2-amine.

d Impurity 5 is N-(5-formyl-2-hydroxyphenyl)formamide, and is controlled by the Ph. Eur. limit for unspecified impurities.

¢ Various canister sizes, fill weights, and drug product concentrations were used in the toxicology studies, therefore the Commercial Specification for Total Can Contents

(mg/canister) is not applicable.

ND Not detected.
NT Not tested.
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= 10 Toxicology: Drug Substance (Glycopyrrolate; inhalation aerosol)

Batch number Assay Related substances Study number Type of study
(mg/canister) Impurity J *

Proposed specifications: . I -

<r): | NT NT FY08-042A Rat acute inhalation

Grr): [ R 8.25 NT FY08-042D Rat acute inhalation

acF): || NT NT FY13-150 Rat acute inhalation

(GP): _ 3.25 NT FYO08-041A Dog acute inhalation

(GFF): - 8.7 NT FY08-041D Dog acute inhalation

acF): || R NT NT FY13-151 Dog acute inhalation

ccr): NG NT NT

Gr): R 6.64 ND FY14-111 Mouse 14-day inhalation

cr: N <0.05% FY08-076 Rat 14-day inhalation

<r: | 3.25 <0.05%

<r: 3.22 <0.05%

cr: I - ND

cr: NN - ND

Grr): [ R 8.53 ND FY09-086 Rat 14-day inhalation

<re): | R 7.94 ND

B6F): || IR 233 ND FY14-033 Rat 14-day inhalation

scP): | R 232 ND FY15-040 Rat 14-day inhalation

<p): [ 4.96 ND FY08-077 Dog 14-day inhalation

cr: I ND

& 1= ND
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Batch number Assay Related substances Study number Type of study
(mg/canister) Impurity J *

Grr): [ R 7.94 ND FY09-087 Dog 14-day inhalation
Grr): [ R 8.25 ND

acF): | R 229 ND FY14-036A Dog 14-day inhalation
scr): | 232 ND FY14-036B Dog 14-day inhalation
<r): R 8.37 ND FY10-129 Dog 3-month inhalation
«re): | R 8.21 ND

<re): R 8.19 ND

<re): R 8.23 ND

®6F): | R 233 ND FY14-148A Dog 3-month inhalation
®6p): R 232 ND FY14-148B Dog 3-month inhalation
<r): R 6.0 ND FY10-120 Rat 6-month inhalation
<r): R 5.97 ND

<r): R 5.92 ND

<r): R 6.03 ND

<r): R 8.32 ND FY12-073 Dog 6-month inhalation
<r): R 8.45 ND

<r: | 8.58 ND FY12-072 Rat 104-week inhalation
<r: | 5.78 ND

<r): | 4.56 ND

<r): | 6.55 ND

<r: | 8.45 ND
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Batch number Assay Related substances Study number Type of study
(mg/canister)

Impurity J *

«p): [ 6.64 ND FY14-128 Mouse 104-week inhalation
«r): | 6.55 ND
«p): [ 4.56 ND
«p): I 8.40 ND
«p): | 7.29 NT
«p): [ 7.38 NT
«p): [ 6.70 NT

Impurity J is cyclopentylmandelic acid (CPMA), and is controlled by the Ph. Eur. Limit for unspecified impurities.

b Various canister sizes, fill weights, and drug product concentrations were used in the toxicology studies, therefore the Commercial Specification for Total Can Contents
(mg/canister) is not applicable.

ND Not detected.

NT Not tested.
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= 11 Toxicology: Drug Substance (Glycopyrrolate: micronized powder)

Batch No. Assay Impurities Study number Type of study
o’ G’ Je Others | Total
Proposed specifications | [ SN | NN NN N B BN
AD9IRW. Bacterial ati
S02ICH.BTL acterial reverse mutation assay
AD9IRW.
- 99.6% ND ND ND ND ND Mammalian cell micronucleus test
361ICH.BHL
AD9IRW. B . leus test
125MO12ICH.BTL one-marrow micronucleus tes
14-764 Rat fertility and early embryonic
development
14-760 Rat embryo-fetal development DRF
- 99.9% ND ND ND 0.05% | 0.05% 14-762 Rat embryo-fetal development
14-761 Rabbit embryo-fetal development DRF
14-763 Rabbit embryo-fetal development
14-765 Rat pre- and post-natal development

& S-nitroisophthalic acid.
b Glycopyrrolate base.
¢ Cyclopentylmandelic acid.

ND =not detected; ~ DRF = dose range finding.
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= 12 Single Dose Toxicity Studies with BD MDI*%3-!:!+ 42312
Species / | Method of Doses (ng/kg) Gender and | Observed Approximate | Noteworthy Study
Strain Administration No. per Maximum Lethal Dose Findings Number
(Vehicle / Group Nonlethal
Formulation) Dose' (ug/kg)
Rats / Nose-only Low Male 1950 6/sex/ 3460 Not Determined | No drug related FY13-150
Sprague- Inhalation Mid Male 2186 group (average male significant findings
Dawley High Male 3328’ and female)
Low Female 2083
Mid Female 2412
High Female 3586
Dogs / Face-mask Male 361 One/sex 363 Not Determined | No drug related FY13-151
Beagle Inhalation Female 364 (average male significant findings
and female)
! The maximum feasible inhalation dose achievable was this value. No lethality present.

2

The maximum nonlethal dose is bold-underlined.

Studies FY13-150 and FY13-151 do not claim GLP compliance.
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= 13 Single Dose Toxicity Studies with FF MDI*?3!3+ 42314
Species / | Method of Doses (ng/kg) Gender | Observed Approximate | Noteworthy Study
Strain Administration and No. | Maximum Lethal Dose Findings Number
(Vehicle / per Nonlethal
Formulation) Group | Dose' (ug/kg)
Rats / Nose-only Low Male 20 3/sex/ High dose Not Determined | Mild to moderate FYO08-
Sprague- Inhalation Mid 1 Male 16 group average male vascular congestion 042B
Dawley Mid 2 Male 25 and female of and red or white lung
High Male 502 52 pg/kg modeling was observed
Low Female 22 at necropsy in the Mid
Mid 1 Female 17 2 and High Dose
Mid 2 Female 27 groups.
High Female 53
Dogs / Face-mask Low Male 5 One/sex | High dose Not Determined | Increased body FYO08-
Beagle Inhalation Mid Male 9 average male temperature (103.0 041B
High Male 14 and female of F=39°C), respiration
Low Female 5 14 pg/kg (2X baseline) and heart
Mid Female Not included rate (~2X baseline) in
High Female 14 the high dose group
! The maximum feasible inhalation dose achievable was this value. No lethality present.

2 The maximum nonlethal dose is bold-underlined.
Studies FY08-042B and FY08-041B do not claim GLP compliance.
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= 14 Single Dose Toxicity Studies with GP MDI*23! 42316
Species / Method of Doses (mg/kg) | Gender and Observed Maximum | Approximate | Noteworthy Study
Strain Administration No. per Group | Nonlethal Dose' Lethal Dose Findings Number
(Vehicle / (mg/kg)
Formulation)
Rats / Sprague- | Nose-only Low 0.48 3/sex/ High- 1.01 Not Determined | No drug related | FY08-042A
Dawley Inhalation High 1.012 group (average male and significant
female) findings
Dogs / Beagle Face-mask Male 0.155 | One/sex 0.16 Not Determined | No drug related | FY08-041A
Inhalation Female 0.161 (average male and significant
female) findings

1
2

Studies FY08-042D and FY08-041D do not claim GLP compliance.

The maximum feasible inhalation dose achievable was this value. No lethality present.
The maximum nonlethal dose is bold-underlined.
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= 15 Single Dose Toxicity Studies with BFF MDI**3!1~ 42312
Species / | Method of Doses BD/FF (pg/kg) Gender Observed Approximate | Noteworthy Study
Strain Administration and No. Maximum Lethal Dose | Findings Number
(Vehicle / per Group Nonlethal Dose'
Formulation) BD/FF (ng/kg)
Rats / Nose-only Low Male 1817/65 6/sex/ 4240/129 Not No drug related FY13-150
Sprague- Inhalation Mid Male 1889/145 group (average male and | Determined significant findings
Dawley High Male 4082/124> female)
Low Female  1949/70
Mid Female  2034/157
High Female 4405/134
Dogs / Face-mask Male 389/11.3 1/sex/ 391/11 Not Slight increase in FY13-151
Beagle Inhalation Female 392/11.4 group (average male and | Determined heart rate following

female)

dosing

! The maximum feasible inhalation dose achievable was this value.
2 The maximum nonlethal dose is bold-underlined.

Studies FY13-150 and FY13-151 do not claim GLP compliance.

No lethality present.
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% 16 Single Dose Toxicity Studies with BGP MDI***!2

Species / | Method of Doses BD/GP (ng/kg) Gender Observed Approximate | Noteworthy Study
Strain Administration and No. Maximum Lethal Dose | Findings Number
(Vehicle / per Group Nonlethal Dose'
Formulation) BD/GP (pg/kg)
Dogs / Face-mask Male 454/22.2* 1/sex/ 455/22 Not No drug related FY13-151
Beagle Inhalation Female 456/22.3 group (average male and | Determined significant findings

female)

1
2

The maximum feasible inhalation dose achievable was this value.
The maximum nonlethal dose is bold-underlined.

Study FY13-151 does not claim GLP compliance.

No lethality present.
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= 17 Single Dose Toxicity Studies with GFF MDJ*#?!7- 42318
Species / | Method of Doses GP/FF (pg/kg) Gender Observed Approximate | Noteworthy Study
Strain Administration and No. Maximum Lethal Dose | Findings Number
(Vehicle / per Group Nonlethal Dose'
Formulation) GP/FF (ng/kg)
Rats / Nose-only Low Male 120/24 3/sex/ High dose average | Not Labored breathing FYO08-
Sprague- Inhalation Mid Male 195/39 group male and female of | Determined and discolored lungs | 042D
Dawley High Male 327/66° 341/69 pg/kg at gross necropsy in
Low Female 132/26 the high dose.
Mid Female  214/42
High Female 354/72
Dogs / Face-mask Low Male 13.9/2.6 1/sex/ High dose average | Not Increased respiration | FY08-
Beagle Inhalation High Male 78.0/15.2 group male and female of | Determined (~2x baseline) and 041D
Low Female 14.4/2.7 78.6/15.3 ng/kg heart rate (~2x
High Female 79.2/15.4 baseline), and
High Female 128.5/16.5 erythema in the high
(repeat)? dose.

! The maximum feasible inhalation dose achievable was this value.
2 The female repeat data was not included in the maximum nonlethal dose calculation.

3 The maximum nonlethal dose is bold-underlined.
Studies FY08-042D and FY08-041D do not claim GLP compliance.

No lethality present.
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= 18 Single Dose Toxicity Studies with BGF MDI*#?!!+ 42312
Species / | Method of Doses BD/GP/FF Gender Observed Approximate | Noteworthy Study
Strain Administration | (ng/kg) and No. Maximum Lethal Dose | Findings Number
(Vehicle / per Nonlethal Dose'
Formulation) Group BD/GP/FF
(ng/kg)
Rats / Nose-only Male 2643/283/162 | 1/sex/ 2010/375/199 Not Dyspnea 24 hour post | FY13-150
Sprague- Inhalation Male 1944/362/192% | group (average male Determined exposure in IM+2F,
Dawley Female 2817/302/172 and female) also tachypnea in one
Female 2083/388/206 of these females.
Minimal linear
depressions in the
lungs in 2F at 180
min necropsy and in
IF at the 24 hour
necropsy
Dogs / Face-mask Male 218/14/8 1/sex/ 474/26/14 Not Slight increase in FY13-151
Beagle Inhalation Male 472/26/14 group (average male Determined heart rate following
Female 222/14/8 and female) dosing
Female 476/26/14

1
2

The maximum feasible inhalation dose achievable was this value.
The maximum nonlethal dose is bold-underlined.

Studies FY13-150 and FY13-151 do not claim GLP compliance.

No lethality present.
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2.6.7.7.1 JTY=FK

= 19 14-day Inhalation Toxicity Study in Rats with BD MDI**3*!

Report Title: Budesonide pMDI: 14-Day Nose-Only Inhalation Exposure Study with Recovery in | Study No. FY14-035
Rats

Species / Strain: Rats / Sprague-Dawley Duration of Dosing: 14 days Special Features: None
Initial Age: 8-10 weeks Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: _ 20. Method of Administration: Inhalation Nose Only

Vehicle / Formulation: budesonide, propellant HFA -134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: Not determined

Conclusion: Treatment of SD rats with a MDI delivering budesonide via nose only inhalation for 14 consecutive days resulted in body weight loss,
mortality/morbidity and consistent tissue responses in larynx, lung, adrenal glands, liver, stomach and lymphoid tissues (including the thymus, spleen,
lymph nodes and bone marrow). The non-respiratory responses were characteristic of the effects of corticosteroids. Corroborative changes were typically
present in organ weights, as well as in haematology and serum chemistry parameters. After a 14-day recovery period, evidence of recovery was present in
all affected parameters, though some animals in all dose groups had not fully recovered to Air and Vehicle control values in one or more affected
parameters. Reductions in adrenal and thymus weights tended to persist (particularly in females). Decreases in total white blood cell count and circulating
Iymphocytes also persisted in recovery animals at all dose levels. Histologic evidence of recovery was present in affected tissues in most animals of all dose
groups. Tissues from Low dose group recovery animals were within normal limits histologically. Changes in tissues and clinical pathology in this study
were characteristic of the well-described effects of corticosteroids, and were likely in response to budesonide. A no observed adverse effect level (NOAEL)
was not defined in this study.

R H e <
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Daily Dose (mg/kg/day) Air Control Vehicle Control 0.691 0.734 2.20 2.34 4.42 4.68
Number of Animals
Main M:10  F:10 | M:10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5
Toxicokinetics: Not conducted. *
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 1 1 0
Body Weight (g) * — Day 15 3525 | 2252 | 356.8 223.9 | 289.1%* | 166.2** | 258.3** | 151.7** | 242.5%* | 158.5%**
Body Weight Gain (%) ¢ (2 (2
Days 1-15 51.2 10.8 46.0 7.6 -127 -680 -180 =700 -241 -768
Clinical Observations - - - - + - ++ -+ ++ ++
Haematology "
Basophils (10%/uL) 0.07 0.05 0.08 0.10 0.08 0.05* 0.08 0.04* 0.04 0.04*
Eosinophils (10%/uL) 0.06 0.07 0.06 0.08 0.04 0.03** 0.04 0.02** | 0.02%* | 0.02**
Haematocrit (%) 53.2 49.6 50.5 48.1 56.6%* 48.1 56.0%** 45.6* 55.1%* 48.8
Haemoglobin (g/dL) 15.8 15.6 16.0 16.0 17.8%** 15.9 18.27%* 14.8 18.1%** 16.5
Large unstained cells ~ (10°/uL) 0.06 0.09 0.09 0.11 0.05 0.04 0.05 0.04* 0.03%* 0.05
Lymphocytes (10%/uL) 5.28 6.08 6.65 6.53 2.51%% | 1.25%* | 1.58*%* | 0.61*%* | 0.85*%* | 0.58**
Monocytes (10%/uL) 0.12 0.12 0.17 0.14 0.21 0.21 0.30%* 0.41%** 0.33* 0.29*
Neutrophils (10%/uL) 0.84 0.50 0.80 0.43 0.97 2.05%*% | 1.96** | 522%*% | 3.62%* | 3.02%*
Platelets (10%/uL) 1014 1051 1049 1121 1034 917 988 906 839** 894*
Red blood cell count (10°/uL) 7.96 8.20 8.14 8.39 9.14%* 8.26 9.49%* 7.62 9.24%* 8.43
Reticulocytes (%) 2.26 1.61 2.48 1.47 1.19%** 1.54 0.72%* 3.82 0.49%* 1.45
White blood cell count  (10*/uL) 6.43 6.90 7.85 7.39 3.87%% | 3.63*%* | 4.01** 6.34 4.89%* 4.90*
RE A~ <
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Daily Dose (mg/kg/day) Air Control Vehicle Control 0.691 0.734 2.20 2.34 4.42 4.68
Number of Animals
Main M:10  F:10 | M:10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5
Serum Chemistry
Albumin (g/dL) 4.2 4.7 4.2 4.6 4.7%* 5.1% 4.7%% 5.0 S.1%* 5.4%*
A/G ratio 2.4 3.1 2.3 2.8 2.9%%* 34 2.5% 3.0 2.8%%* 33
ALT (IU/L) 53 44 50 39 47 101* 64 148%* 82** 133%*
AST (IU/L) 119 94 128 99 104 160* 124 196%* 157 206**
Bilirubin (total) (mg/dL) 0.1 0.1 0.1 0.1 0.1 0.2%* 0.2%* 0.2%* 0.2%* 0.2%*
Blood urea nitrogen (mg/dL) 18 19 18 18 14%%* 13%%* 17 16 16 15
Blood urea nitrogen/creatinine ratio 62 56 66 54 45%* 39 62 69 51%* 54
Cholesterol (mg/dL) 58 71 61 69 58 83 67 102 99** 76
Glucose (mg/dL) 177 138 135 142 221%* 200%* 231%** 185 248** 206**
Potassium (mmol/L) 5.8 4.9 53 5.1 53 4.4%* 4.9 4.3%%* 4.6* 4.3%*
Total protein (g/dL) 6.0 6.2 6.1 6.3 6.3 6.7 6.6%* 6.7 6.9** 7.0*
Triglycerides (mg/dL) 52 46 34 42 110** 140%* 118%* 197%* 209%** 146%*
Organ Weights (%) “° (2) (2)
Adrenal glands 0.055 | 0.060 0.052 0.058 | -34.5%* | -43.1%* | _57.8%* | -52.4%* | -65.5%* | -556%*
Lungs 1.62 1.32 1.60 1.29 -7.8 -8.9 -13.6%* -4.0 -11.1%* -6.9
Spleen 0.72 0.51 0.65 0.53 -24.9%% | 51.5%% | 42, 7%% | 58.5%F | 57.5%* | -59.0%*
Testis 3.18 3.28 -2.9 -10.5%* -8.2%
Thymus 0.47 0.45 0.55 0.45 S76.2%% | 76.9%* | J73 0¥k | J78AFK | T2 1K* | J79.5%*
R~ <
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Daily Dose (mg/kg/day) Air Control Vehicle Control 0.691 0.734 2.20 2.34 4.42 4.68
Number of Animals
Main M:10 | F:10 | M:10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Histopathology
Number examined 10 10 10 10 10 10 10 9 9 10
(unless indicated otherwise)
Adrenal glands
Atrophy (zona
fasciculata/reticularis)
Mild 0 0 0 0 8 9 0 9 0 3
Moderate 0 0 0 0 2 1 10 0 9 7
Bone, sternum with marrow 0) 0) 0) 0)
Cellularity, decreased
Minimal 0 0 0 0 0 2
Mild 0 0 0 0 8 7
Moderate 0 0 0 0 1 0
Kidneys 0) 0) 0) (1)
Inflammation, neutrophilic and
histiocytic (focal)
Severe 0 0 0 0 1 0 0
Larynx
Metaplasia, squamous
Minimal 2 0 0 0 2 0 0 4 3 0
R~ <

47




267 mEMERABRBIEER

—W4  TT V=RV avte=y AR RVET v — LT < VERIE KT

Daily Dose (mg/kg/day) Air Control Vehicle Control 0.691 0.734 2.20 2.34 4.42 4.68
Number of Animals
Main M:10  F:10 | M:10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Liver
Alteration, hepatocellular
(periportal)
Minimal 0 1 0 0 0 0 1 3 0 2
Mild 0 1 0 0 1 1 0 1 4 0
Moderate 2 0 0 0 1 0 0 1 4 1
Lipidosis
Minimal 1 1 0 1 0 2 2 1 2 1
Mild 0 0 0 0 0 5 0 1 0 6
Moderate 0 0 0 0 0 2 0 4 1 3
Severe 0 0 0 0 0 0 0 1 0 0
Lung
Aggregates, alveolar macrophage
Minimal 0 0 1 0 5 7 4 7 8 8
Lymph node, mesenteric (0) (0) 0) 0)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 4 1
Mild 0 0 0 0 1 5
Moderate 0 0 0 0 0 1
Lymph node, tracheobronchial 9) 9) 9)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 1 0 1 1 1
Mild 0 0 0 0 0 4 0 6 5 4
Moderate 0 0 0 0 0 0 0 0 0 2
R~ <
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Daily Dose (mg/kg/day) Air Control Vehicle Control 0.691 0.734 2.20 2.34 4.42 4.68
Number of Animals
Main M:10 | F:10 | M:10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5
Spleen
Decrease, lymphocyte (PALS,
follicles)
Minimal 0 0 0 0 0 1 0 4 2 3
Mild 0 0 0 0 0 1 0 0 0 2
Stomach (1) (2) (2) (8)
Degeneration, epithelial (with
erosion)
Minimal 0 0 0 0 0 0 2 2 1 0
Mild 0 0 0 0 1 1 0 3 2 1
Moderate 0 0 0 0 0 0 0 0 1 1
Ulceration
Mild 0 0 0 0 0 0 0 1 0 1
Moderate 0 0 0 0 0 1 0 1 0 0
Thymus (®)
Decrease, lymphocyte (cortex)
Mild 0 0 0 0 5 0 0 0 0 0
Moderate 0 0 0 0 5 0 0 0 0 0
Severe 0 0 0 0 0 10 10 8 9 10
RE A~ <
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Daily Dose (mg/kg/day) Air Control Vehicle Control 0.691 0.734 2.20 2.34 4.42 4.68
Number of Animals
Main M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5
Post-dose Evaluation:
Noteworthy findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 1 0 1
Number Evaluated 5 5 5 5 4 4
Body Weight (g)
Day 15 356.9 | 237.1 353.1 236.9 | 308.0%* | 173.0%* | 279.7** | 178.2%* | 266.5** | 167.0%*
Day 29 385.8 | 239.2 396.9 2423 371.4 215.0* 359.9 214.7% | 335.5%* | 194.8**
Body Weight Gain (%) ¢ (2 (2
Days 15-29 28.9 2.1 43.8 5.4 +44.7 +678 +83.1 +576 +57.5 +415
Haematology "
Basophils (10°/uL) 0.09 0.08 0.08 0.06 0.04* 0.02%* 0.05 0.03** 0.05 0.04**
Large unstained cells  (10%/uL) 0.09 0.13 0.11 0.09 0.04* 0.03** 0.04* 0.04** 0.05* 0.05*
Lymphocytes (10°/uL) 4.62 6.55 5.82 5.83 3.45% 1.87** | 3.22%%* 1.85%* | 3.11%* 1.63%*
Platelets (10°/uL) 1045 1159 1084 1150 861** 974%* 895* 835%* 950 998
White blood cell count  (10*/puL) 5.52 7.49 7.22 6.57 4.40* 2.40%*% | 435%* | 3.02%*% | 430%* | 2.44%*
Serum Chemistry "
A/G ratio 2.2 2.7 2.1 2.6 2.4% 2.5 2.2 2.4 2.1 2.4
ALT (IU/L) 41 41 43 36 46 42 49 52% 41 49
AST (IU/L) 107 112 139 131 116 130 96* 113 113 109
Bilirubin (total) (mg/dL) 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.2%* 0.2
Blood urea nitrogen (mg/dL) 14 18 18 19 16 22 16 23 14%* 16
Cholesterol (mg/dL) 56 68 53 56 62 70 77** 71 71%* 76
W~ <

50




267 mEMERABRBIEER

—i& L TTY =R 7Y ave =g AR RVET B — T < VBRI KT

Daily Dose (mg/kg/day) Air Control Vehicle Control 0.691 0.734 2.20 2.34 4.42 4.68
Number of Animals

Main M:10 | F:10 | M:10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5 M:S5 F:5
Organ Weights (%) “° (2 (2)

Adrenal glands 0.049 | 0.059 0.054 0.065 -9.6 -25.6%* -23.0 -28.2% -20.4 -38.7%*
Spleen 0.75 0.48 0.75 0.58 -4.4 -26.4%%* +3.5 -22.3%* -2.0 -27.8%*
Thymus 0.40 0.35 0.43 0.38 +2.5 -28.1 -37.2% | -52.3%* | -36.5% | -52.8%*
Histopathology
Number examined 5 5 5 5 5 5 5 4 5 4
(unless indicated otherwise)

Adrenal glands
Atrophy (zona
fasciculata/reticularis)
Minimal 0 0 0 0 0 0 0 0 2 0
Larynx 4)
Metaplasia, squamous
Minimal 0 0 1 0 1 0 0 0 1 0
Liver
Alteration, hepatocellular
(periportal)
Mild 0 0 0 0 0 0 2 0 0 0
Moderate 0 0 0 0 0 0 0 1 0 0
Lipidosis
Minimal 0 0 0 0 0 0 0 1 1 1
Mild 0 0 0 0 0 0 0 0 0 1
R~ <
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Daily Dose (mg/kg/day) Air Control Vehicle Control 0.691 0.734 2.20 2.34 4.42 4.68
Number of Animals
Main M:10  F:10 | M:10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Lung
Aggregates, alveolar macrophage
Minimal 0 1 0 0 0 1 1 3 0 3
Mild 0 0 0 0 0 2 0 0 0 1
Stomach 0) 0) (0) (0)
Degeneration, epithelial (with
erosion)
Minimal 0 1 0 0 0 0
Thymus
Decrease, lymphocyte (cortex)
Mild 0 0 0 0 0 0 0 0 0 1

M =male, F =female.

- No noteworthy findings; + Mild; ++ Moderate; +++ Marked.

* p<0.05; ** p<0.01. Body weight, haematology, serum chemistry and organ weight data analysed using Dunnett’s Test.

& Additional (satellite) animals were used for the pharmacokinetic assessment: no formal TK analysis was required, the plasma analysis was only intended as proof of
exposure data.

Statistical significance for treated groups calculated against the placebo controls.

¢ For controls, group means are shown, for treated groups, percent differences from placebo controls are shown. Statistical significance is based on actual data (not on the
percent differences).

Main clinical observations were thin appearance and skin lesions.

¢ Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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= 20 14-day Inhalation Toxicity Study in Dogs with BD MDI*?3-*2

Report Title: Glycopyrronium:Budesonide And Budesonide pMDI: 14-Day Face Mask Inhalation | Study No. FY14-036B
Exposure Study With Recovery In Male And Female Beagle Dogs

Species / Strain: Dogs/Beagle Duration of Dosing: 14-days Special Features: MDI
Initial Age: approximately 6-8 months Duration of Post-dose: 14-days GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: budesonide, propellant HFA -134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide (BD) MDI in dogs via face mask for 14 days resulted in consistent responses in clinical pathology, organ
weights, and histopathology that were characteristic of corticosteroids effects. Changes in haematology demonstrated a typical ‘stress’ leukogram following
exposure to budesonide, including increased number of neutrophils (PMN) and monocytes as well as reduced number of lymphocytes and eosinophils in the
circulation. Clinical chemistry analyses primarily revealed increases in ALP, GGT, and TRIG, parameters related with liver function and fat metabolism.
Organ weight changes were mainly reflected in the decrease of adrenal glands and thymus weights, as well as increase in the liver weight. ~ Statistical
significance was not always achieved across dose groups and ratio measures (relative to body weight or brain weight), and a consistent dose response is not
always evident, however they were expected responses to budesonide exposures. Weight differences were often resolved in Recovery animals. Consistent
findings were observed from the microscopic examinations, including atrophy of the adrenal cortex (zona fasciculata and zona reticularis) and decreased
thymic cortical lymphocytes in all the BD treated animals, decreases of cortical lymphocytes in the tracheobronchial lymph node to variable degrees among
groups, and hepatocellular alteration in periportal regions of the liver. After the 14-day recovery period, some evidence of recovery was present, but no
group had completely recovered to normal as seen in the controls. Atrophy of adrenal glands and hypocellularity in the thymus were still observed in all BD
exposed groups but with reduced severity when compared with the main study animals of the same group. Hepatocellular alterations were not observed in
most of the recovery animals with the exception of BD Low group. Both females showed minimal changes in the liver. Reduced number of lymphocytes in
tracheobronchial lymph node, as observed in the main study animals, was not found in any of the recovery groups. No overt test article related changes
were found in other study endpoints including body weights, ophthalmology, ECG, or respiratory parameters. Overall, the findings demonstrated in this
study were typical responses to corticosteroids, e.g. budesonide in the formulation. No apparent gender difference was observed in this study. A No
Observed Adverse Effect Level (NOAEL) was not defined in this study for BD MDI.
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Daily Dose (pg/kg/day) Air Control Vehicle Control 138 144 280 291 354 366
Number of Animals
Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2
Toxicokinetics *:
AUC)ast (ng-h/mL) 35.5 32.0 57.4 76.2 104 78.2
Crax (ng/mL) 24.9 15.4 42.7 54.3 81.3 48.2
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0
Clinical Observations ° + + ++ ++ ++ ++ ++ ++ ++ ++
Haematology
Haematocrit (%) 43.5 42.3 42.6 47.6 42.9 46.1 459 47.6 43.2 44 .8
Mean corpuscular volume (fL) 68.7 69.2 67.8 66.3 67.2 67.9 69.0 69.2 68.2 70.2*
Neutrophils (10%/uL) 6.30 6.17 4.48 4.38 4.85 4.01 4.73 9.74** 9.00 8.50*
Platelets (10%/uL) 359 295 263 343 326 416 410 388 366 524%
Red blood cell count  (10%/uL) 6.34 6.12 6.29 7.19 6.39 6.78 6.65 6.89 6.34 6.39
Serum Chemistry
Albumin (g/dL) 34 2.9 33 35 3.7% 3.7 3.7% 4.0 3.8% 4.0
ALP (IU/L) 77 81 95 91 124 125 140 149 203* 141
BUN/Creatinine ratio 31 26 28 28 41 35 37 46* 44%* 38
Chloride (mmol/L) 111 113 112 111 110 109 107 106* 106* 106*
Creatinine (mg/dL) 0.4 0.5 0.5 0.7 0.3 0.5 0.4 0.3* 0.3* 0.4*
GGT (IU/L) 0 0 0 0 3 2 4 5** 4 3
Globulin (g/dL) 2.1 1.8 2.1 1.8 2.2 2.0 2.2 2.2%% 2.3 2.1%
Glucose (mg/dL) 73 79 86 84 97 93 79 68* 77 74
Phosphorus (mg/dL) 4.7 6.6 4.8 6.5 5.6 5.7 5.9 5.3% 5.7 5.4%
Total Protein (g/dL) 5.5 4.7 5.4 5.2 5.9 5.7 6.0* 6.2%* 6.1% 6.0*
Triglycerides (mg/dL) 43 50 57 52 118* 123* 128* 74 85 75
R EH A~ <
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Daily Dose (pg/kg/day) Air Control Vehicle Control 138 144 280 291 354 366
Number of Animals
Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2
Organ Weights (%) ©¢ (2) (2
Adrenal Glands 0.998 0.843 1.021 0.939 -32.8 -44 5%* -26.7 -34.9% -36.2%* -38.2%*
Liver 270.417 | 229.609 | 311.058 | 231.693 | +23.8 +25.0 +28.0% | +52.9*% | +30.6* | +68.5%*
Lung, Left Cranial 13.462 11.650 | 13.831 12.191 -19.3 -31.0%* -23.6 -20.6 -21.9 -30.3*
Lung, Right Caudal 20.058 17.509 | 19.617 | 17.077 -18.2 -29.1* -23.2 -17.2 -21.7 -16.1
Ovaries 0.544 0.598 -36.3* -25.4 -42 . 5%%*
Thymus 11.400 8.686 15.304 8.381 -82.1%* | -64.1*%* | -69.0* -45.6* -56.6 -70.1%*
Histopathology
Number examined 4 4 3 3 3 4 3 3 4 4
Adrenal Glands
Atrophy, cortical (Zona
Fasciculata/Reticularis)
Minimal 0 0 0 0 0 1 0 1 0 2
Mild 0 0 0 0 2 2 2 2 2 2
Moderate 0 0 0 0 1 1 1 0 2 0
Liver
Alteration, hepatocellular
(periportal)
Minimal 0 0 0 0 0 1 0 0 0 0
Mild 0 0 0 0 0 0 0 0 0 1
Moderate 0 0 0 0 3 3 2 3 4 3
Severe 0 0 0 0 0 0 1 0 0 0
R~ <
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Daily Dose (pg/kg/day) Air Control Vehicle Control 138 144 280 291 354 366
Number of Animals
Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2
Lung
Inflammation (histiocytic and
neutrophilic)
Minimal 0 1 0 0 0 0 0 0 0 0
Mild 0 0 0 0 0 0 0 0 0 1
Inflammation, chronic
(peribronchovascular)
Minimal 4 3 2 0 3 0 0 0 1
Mild 0 0 1 0 0 0 0 0 0 0
Lymph node,
tracheobronchial
Lymphocyte decrease (cortex)
Minimal 0 0 0 0 0 0 1 0 0 0
Mild 0 0 0 0 0 0 0 0 1 0
Moderate 0 0 0 0 0 0 0 0 2 1
Thymus
Lymphocyte decrease (cortex)
Mild 0 1 0 0 0 0 0 0 0 0
Moderate 0 0 0 0 1 1 0 1 0 0
Severe 0 0 0 0 2 2 3 2 4 4
R~
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Daily Dose (pg/kg/day) Air Control Vehicle Control 138 144 280 291 354 366
Number of Animals
Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2
Post-dose Evaluation:
Number Evaluated 2 2 2 2 2 2 2 2 2 2
Noteworthy findings
Haematology
Basophils (10%/uL) 0.05 0.07 0.06 0.08 0.07 0.03* 0.04 0.05 0.06 0.04*
Serum Chemistry
Blood Urea Nitrogen (mg/dL) 12 18 13 16 15 15 12 11 16* 12
GGT (IU/L) 0 0 1 1 2 1 4% 3 0 1
Sodium (mmol/L) 148 148 146 147 149 145 147 145* 146 147
Total Bilirubin (mg/dL) 0.1 0.1 0.0 0.0 0.0 0.0 0.1* 0.1* 0.0 0.0
Organ Weights (%) (2 (2)
Lung, Left Caudal 20.012 18.011 17.970 | 14.133 +6.7 +24.0 +2.5 +23.2 +17.3 +39.2*
Uterus 1.217 1.365 -4.9 9.4 -44.5
Histopathology
Number examined 2 2 2 2 2 2 2 2 2 2
Adrenal Glands
Atrophy, cortical (Zona
Fasciculata/Reticularis)
Minimal 0 0 0 0 2 0 1 0 0 2
Mild 0 0 0 0 0 0 0 0 2 0
Liver
Alteration, hepatocellular
(periportal)
Minimal 0 0 0 1 0 1 0 0 0 0
HA e <
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Daily Dose (pg/kg/day) Air Control Vehicle Control 138 144 280 291 354 366

Number of Animals

Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4

Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2

Lung

Inflammation (histiocytic and

neutrophilic)
Severe 0 0 0 0 0 0 0 0 0 1

Inflammation, chronic

(peribronchovascular)
Minimal 1 0 0 1 0 0 2 1 0 1
Mild 0 0 1 0 0 0 0 0 0

Lymph node,

tracheobronchial

Lymphocyte increase (cortex) 0 0 0 0 0 0 0 0 0 1

Moderate

Thymus

Lymphocyte decrease

(cortex) 0 0 0 0 0 0 1 0 1 0
Minimal 0 0 0 0 1 0 0 0 0 1
Mild 0 0 0 0 0 0 0 0 1 1
Severe

M =male, F =female.

- No noteworthy findings; + Mild; ++ Moderate.

* p<0.05; ** p<0.01. Body weight, haematology, serum chemistry and organ weight data analysed using Dunnett’s Test.

& Day 14 mean data shown.
b

percent differences).

The most common clinical observations throughout the study were related to liquid or soft stool.
¢ For controls, group means are shown, for treated groups, percent differences from controls are shown.

Statistical significance is based on actual data (not on the

d Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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= 21 3-Month Inhalation Toxicity Study in Dogs with BD MDI*23214

Report Title: Glycopyrronium:Budesonide pMDI and Budesonide pMDI: 90-Day Face Mask | Study No. FY14-148B
Inhalation Exposure Study in Male and female Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 90 days Special Features: MDI
Initial Age: approximately 5-7 months Duration of Post-dose: None GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: budesonide, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide (BD) MDI in male or female beagle dogs via face mask inhalation for 90 consecutive days resulted in tissue
responses in adrenal glands, liver, and thymus, consistent with the effects of corticosteroids. Corroborative changes were present in organ weights, and to a
limited degree in some hematology and serum chemistry parameters. Respiratory tract effects were not seen in any dose group.

Specific organ weight changes identified and attributed to exposure included decreased adrenal gland weights, increased liver weights and decreased thymus
weights. The weight changes corresponded to histologic findings of adrenal cortical atrophy (zona fasciculata and zona reticularis), hepatocellular alteration
consistent with glycogen accumulation and/or increased metabolic activity (an adaptive response), and thymic cortex lymphocyte decreases. Changes in
clinical pathology parameters attributed to exposure included minor decreases in eosinophil counts and minor alterations in serum chemistry (minor albumin
and triglyceride elevations).

A clear No Observed Adverse Effect Level (NOAEL) was not observed in this study. However, overall the few possible Low dose effects for BD were
minimal in nature. There was a dose related change associated with the known effects of budesonide. At the Low dose level for BD, there were minimal
differences from controls. Adrenal cortical changes seen in higher dose groups were not present, while liver hepatocellular alteration (an adaptive response)
was present in 8/8 BD Low animals. Thymic cortical lymphocyte decreases persisted in 2/8 BD Low animals at minimal to mild severity. Biologically
significant changes in hematology or serum chemistry parameters were not present in Low (or any other) dose animals.

The changes in tissues and clinical pathology in this study were characteristic of the well-described effects of corticosteroids, and were likely in response to the
budesonide component present in both test article formulations.
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Daily Dose (png/kg/day) Air Control Vehicle Control 3.33 3.39 30.61 31.56 102.83 106.06
Number of Animals M: 4 F:4 M: 4 F:4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Toxicokinetics *:
AUC(tast) (ng-h/mL) 0.31 0.215 7.77 11.4 222 23.9
Crmax (ng/mL) 0.563 0.406 8.04 15.8 22.7 26.5
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0 0
Clinical Observations - - - - - - - - - -
Serum Chemistry
Albumin (g/dL) 3.6 3.5 3.5 3.6 3.5 3.6 3.7 3.9 3.8 3.9
Triglycerides (mg/dL) 30 23 26 27 22 34 49 60** 90* 73%*
Organ Weights (%) ™¢ (2) (2)
Adrenal 0.889 1.120 0.959 0.885 -7.8 +7.5 -59.6 -44.2 -43.4 -46.2
Liver 309.796 251.304 302.734 244,292 +0.5 +21.1 +10.0 +26.1 +48.2 +33.6
Thymus 8.034 7.186 6.476 5.092 -48.2 -7.4 -70.0 -63.4 -80.3 -62.3
Histopathology
Number examined 4 4 4 4 4 4 4 4 4 4
Adrenals

Atrophy, cortical, zona 0 0 0 0 0 0 4 4 4 4
fasciculate/reticularis
Liver

Alteration, hepatocellular, 0 0 0 0 4 4 4 4 4 4
periportal
Thymus

Lymphocyte decrease, cortex 0 0 0 0 2 0 4 4 4 4
M =male, F =female.
- No noteworthy findings.
* p<0.05; ** p<0.01. Serum chemistry data analysed using ANOVA.
a Day 90 mean data is shown.
b For controls, group means are shown, for treated groups, percent differences from placebo controls are shown. Statistical significance is based on actual data

(not on the percent differences).

¢ Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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= 22 14-day Inhalation Toxicity Study in Rats with FF MDI**3*3

Report Title: Formoterol Fumarate pMDI: 14-Day Nose-Only Inhalation Exposure Study with | Study No. FY09-039
Recovery in Rats

Species / Strain: Rats / Sprague-Dawley Duration of Dosing: 14 days Special Features: MDI
Initial Age: 8 weeks Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Nose Only

Vehicle / Formulation: Formoterol fumarate, propellant HFA -134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: High Dose of 158 pg/kg/day (M 153 pg/kg/day, F 163 pg/kg/day)

Conclusion: Inhalation of formoterol fumarate MDI resulted in changes in some haematology and clinical chemistry parameters, associated with the
metabolism of formoterol fumarate, that generally returned to baseline with a 2-week recovery period. However, values were generally within normal
historical ranges. These changes are likely not due to toxicity due to the lack of correlating histopathology findings or changes in various other supporting
clinical chemistry parameters. The animals showed no histopathological findings in any dose group. Exposure was confirmed by the presence of
formoterol fumarate in all test article treated animals, with no measurable test article in the vehicle or air control groups.

The No Observed Adverse Effect dose was considered to be the high dose group (ie the maximum feasible dose group) of 153 and 163 pg/kg/day for the
male and female Sprague-Dawley rats.
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Daily Dose: Air Control Vehicle Control | Low Dose Mid Dose High Dose

(M 35.37 png/kg/day) (M 87.91 pg/kg/day) | (M 153.19 pg/kg/day)

(F 37.59 ng/kg/day) (F 94.24 ng/kg/day) | (F 163.40 pg/kg/day)
Number of Animals:
Main M:10 | F:10 | M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M:5 F:5 M:5 F:5 M:5 F:5 M:5 F:5 M:5 F:5
Time Period: Min/day 90 90 90 90 25 25 60 60 90 90
Noteworthy Findings NS! NS NS NS NS NS NS NS NS NS
TK at Day 14
Chmax (pg/mL) ND ND ND ND 2126 1360 2748 4864 3785 3906
Died or sacrificed moribund 0 0 0 0 0 0 0 0 0 0
Body Weight (%) NS NS NS NS NS NS NS NS
Food Consumption (%) ND? ND ND ND ND ND ND ND ND ND
Water Consumption (units) ND ND ND ND ND ND ND ND ND ND
Clinical Observations NS NS NS NS NS NS NS NS NS NS
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology® NS NS NS NS NS NS NS NS NS NS
Serum Chemistry’ NS NS NS NS NS NS NS NS NS NS
Urinalysis ND ND ND ND ND ND ND ND ND ND
Organ Weights NS NS NS NS NS NS NS NS NS NS
Gross Pathology NS NS NS NS NS NS NS NS NS NS
Histopathology NS NS NS NS NS NS NS NS NS NS
Additional Examinations ND ND ND ND ND ND ND ND ND ND
Post-dose Evaluation:
14 day Recovery Group NS NS NS NS NS NS NS NS NS NS
Findings

1 NS: nothing significant
2 ND: not determined
3 Some parameters were statistically changed compared with controls but all values were within historical limits.
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= 23 14-day Inhalation Toxicity Study in Dogs with FF MDI*2324

Report Title: Formoterol Fumarate pMDI: 14-Day Face-Mask Inhalation Exposure Study with | Study No. FY09-038
Recovery in Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 14 days Special Features: MDI
Initial Age: 7 months Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: Formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in a MDI

Presumed No Observed Adverse Effect Level: Low Dose of 9.2 pg/kg/day (M 9.02 pg/kg/day, F 9.38 pg/kg/day)

Conclusion: Exposure to inhaled formoterol fumarate was confirmed by the presence of formoterol fumarate in all treated animals, with no measurable test
article in the placebo or air control groups. As expected, the dogs showed changes in cardiac parameters and clinical observations consistent with previously
reported formoterol symptoms. Additionally, histopathological findings supported the increased heart rate and metabolic activity in the liver. Inhalation of
formoterol fumarate resulted in transient and biologically insignificant changes in various clinical chemistry and haematology parameters in the 2-week
recovery group that were not present during the main study. A clear No Observed Adverse Effect Level (NOAEL) was not observed in this study.

However, considering the single low dose animal that displayed outlier activity in terms of its inability to metabolise formoterol fumarate that resulted in a
minimal cardiac finding, the NOAEL might reasonably be considered to be the low dose of 9.2 pg/kg/day. There were no significant differences between the
filtered air controls and the vehicle control group.

RHA <
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Daily Dose: Air Control Vehicle Control | Low Dose Mid Dose High Dose

(M 9.02 pg/kg/day) (M 12.89 pg/kg/day) (M 26.58 pg/kg/day)

(F 9.38 ng/kg/day) (F 13.26 ng/kg/day) (F 20.50 ng/kg/day)
Number of Animals
Main M: 4 F:4 M: 4 F:4 M: 4 F:4 M: 4 F:4 M: 4 F:4
Recovery M: 3 F:3 M: 3 F:3 M: 0 F: 0 M: 0 F: 0 M: 3 F:3
Time Period: Min/day 45 45 45 45 15 15 30 30 45 45
TK at Day 14
Cumax (pg/mL) ND ND ND ND 468.03 468.83 798.78 1212.94 1184.69 1168.66
AUChst (pg-h/mL) 1648.71 807.27 2290.54 2005.51 3063.12 244431
Noteworthy Findings NS! NS NS NS NS NS NS NS NS NS
Died or sacrificed moribund None None None None None None None None None None
Body Weight (%) NS NS NS NS NS NS NS NS
Food Consumption (%) ND? ND ND ND ND ND ND ND ND ND
Water Consumption (units) ND ND ND ND ND ND ND ND ND ND
Clinical Observations NS NS NS NS NS NS NS NS NS NS
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology NS NS NS NS NS NS NS NS NS NS
Serum Chemistry NS NS NS NS NS NS NS NS NS NS
Urinalysis NS NS NS NS NS NS NS NS NS NS
Organ Weights NS NS NS NS NS NS NS NS NS NS
Gross Pathology NS NS NS NS NS NS NS NS NS NS
Histopathology 4 4 4 4 4 4 4 4 4 4
Number of exam
Heart: Myocardium fibrosis 0 0 0 0 0 1 1 2 2 3
He.art: Papillary muscle 0 0 0 0 0 13 0 0 0 0
spindle shaped cells
Liver: _ 0 0 0 0 4 1 3 4 4 4
Hepatocellular alteration

R H ~ifot
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Daily Dose: Air Control Vehicle Control | Low Dose Mid Dose High Dose
(M 9.02 pg/kg/day) (M 12.89 pg/kg/day) (M 26.58 pg/kg/day)
(F 9.38 ng/kg/day) (F 13.26 ng/kg/day) (F 20.50 ng/kg/day)
Number of Animals
Main M: 4 F:4 M: 4 F:4 M: 4 F:4 M: 4 F:4 M: 4 F:4
Recovery M:3 F:3 M:3 F:3 M: 0 F: 0 M: 0 F: 0 M:3 F:3
Additional Examinations:
Respiratory physiology NS NS NS NS NS NS NS NS NS NS
measurements
Electrocardio-grams NS NS NS THR? THR THR THR THR THR THR
Post-dose Evaluation: Myo- Hepato-
14 day Recovery Group cardium cellular
Findings NS NS NS NS ND ND ND ND fibrosis Alteration
2/3 1/3;
Myocardium
fibrosis 1/3

NS: nothing significant
ND: not determined

BOW o0 =

THR: increased heart rate

This female was shown to be a metabolic outlier with impaired ability to metabolize formoterol.
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= 24 3-Month Inhalation Toxicity Study in Dogs with FF MDI*%3%13

Report Title: Glycopyrrolate and Formoterol Fumarate pMDI: 90-Day Face Mask Inhalation Exposure Study | Study No. FY10-129
in Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 90 days Special Features: MDI
Initial Age: 9 months Duration of Post-dose: 1 day GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: Formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: Mid Dose of 10.32 pg/kg/day (M 10.18 pg/kg/day, F 10.46 pg/kg/day)

Conclusion: Exposure to inhaled formoterol fumarate MDI was confirmed by the presence of formoterol fumarate in the plasma of all treated animals. As
expected with formoterol fumarate, the dogs showed changes in cardiac and respiratory parameters consistent with formoterol symptoms and signs reported in
the literature. Additionally, the histopathological findings were considered a consequence of adaptive metabolic activity in the liver characterised by swollen
cytoplasm. Inhalation of formoterol fumarate resulted in transient and biologically insignificant changes in various clinical chemistry and haematology
parameters in the 90-day study. If the liver swollen cytoplasm is considered an adverse finding then a clear No Observed Adverse Effect Level (NOAEL)
was not observed in this study. There were no supporting signs of liver toxicity present such as hepatic enzyme changes or cellular necrosis. If the liver
swollen cytoplasm was considered to be an adaptive response rather than a toxic response, the NOAEL was the mid dose group. The presumed NOAEL was
based on a consideration that the overall incidence of macrophage aggregates and related findings was higher in the high formoterol group compared to the
rest of the exposed groups and controls. There were no drug-related pre-neoplastic or neoplastic lesions observed. There were no significant differences
between the filtered air controls and the vehicle control group.
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Daily Dose: Air Control Vehicle Control Low Dose Mid Dose High Dose
(M 4.36 ng/kg/day) (M 10.18 pg/kg/day) | (M 14.05 pg/kg/day)
(F 4.53 ng/kg/day) (F 10.46 pg/kg/day) | (F 14.51 pg/kg/day)
Number of Animals M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Time Period: Min/day 30 30 30 30 10 10 20 20 30 30
TK at Day 90
Chmax (pg/mL) ND ND 408 269 1180 807 938 738
AUC!ast (pg-h/mL) 1160 1050 2480 3510 3300 2440
Noteworthy Findings : 1Lung institial
Liver swollen .
NS NS NS hypertrophy; Liver
cytoplasm
swollen cytoplasm
Died or sacrificed
. 0 0 0 0 0 0 0 0 0 0
moribund
Body Weight NS! NS NS NS NS NS NS T over NS T over
vehicle vehicle
Food Consumption ND? ND ND ND ND ND ND ND ND ND
Water Consumption ND ND ND ND ND ND ND ND ND ND
Clinical Observations NS NS NS NS NS
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology NS3 NS NS NS NS NS NS NS NS NS
Serum Chemistry NS3 NS NS NS NS NS NS NS NS NS
Urinalysis NS NS NS NS NS NS NS NS NS NS
Organ Weights Heart and
Kidney to Liver Liver
NS NS NS NS NS brain NS weight 1 NS weight 1
weight over over
ratio 1 over vehicle? vehicle?
vehicle?
RE A~ <
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Daily Dose: Air Control Vehicle Control Low Dose Mid Dose High Dose
(M 4.36 ng/kg/day) (M 10.18 pg/kg/day) | (M 14.05 pg/kg/day)
(F 4.53 ng/kg/day) (F 10.46 pg/kg/day) | (F 14.51 pg/kg/day)

Number of Animals M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Gross Pathology NS NS NS NS NS NS NS NS NS NS
Histopathology 4 4 4 4 4 4 4 4 4 4
Number of exam
leer:. Hepatocellular 0 0 0 0 0 0 0 15 15 0
alteration
Lung:

Accumulation, alveolar 0 ) 1 0 3 3 ) 3 ) )
macrophage

Aggregate, alveolar 0 3 1 ) 1 1 1 4 3 3
macrophage

Hypefcrophy/hyperplasm, 1 0 1 0 1 0 0 ) 1 0
epithelial

Hypertrophy/hyperplasia,
epithelial with interstitial 1 0 0 3 1 1 2 2 4 2
fibrosis
Respiratory physiology NS NS NS NS NS NS NS NS NS NS
measurements
Electrocardiograms NS NS NS NS HR? HR? HR? HR? HR? HR1T

NS= Nothi-ng Significant
ND= Not Determined

[ N T

HR = heart rate
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Some parameters were significantly changed compared with controls but all values were within historical values.
This result was attributed to hepatic enzyme induction in response to metabolism of formoterol over the course of the study.
This finding, generally swollen cytoplasm, was a hepatocyte response to drug metabolism.
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= 25 14-Day Inhalation Toxicity Study in Mice with GP MDI***2?

Report Title: Glycopyrrolate pMDI: 14-Day Nose-Only Inhalation Exposure Study with Recovery in Male and Female

tudy No. FY14-111
B6C3F1 Mice Study No

Species / Strain: Mouse / B6C3F1 Duration of Dosing: 14 days Special Features: MDI
Initial Age: 8-10 weeks Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: m Method of Administration: Inhalation Nose Only

Vehicle / Formulation:  glycopyrrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: High Dose of 1380 pg/kg/day (M 1340 ng/kg/day, F 1420 ng/kg/day)

Conclusion: 14-day nose only inhalation of glycopyrrolate MDI in B6C3F1 mice did not generate any evident abnormal changes in clinical
observations or any of the clinical pathology parameters. No ocular toxicity was revealed in the post exposure ophthalmic examinations. On study Day
6, High dose animals of both genders exhibited statistically significant reduction in the average body weight when compared to the Vehicle controls,
however, they all returned to the similar body weight level as that in the controls by the end of the 14-day exposure, and no body weight differential

was found at any dose level in the recovery mice. Organ weight changes were generally unremarkable. The lung weight in the main study females
registered a statistically significant increase when compared with the Vehicle controls. However there were no dose responses, and the changes were
typically of small magnitude. Furthermore, histopathological examinations did not reveal any test article related abnormal findings in the lung tissues at
any dose level. Therefore, the minor increase of the lung weights was judged to be clinically irrelevant. Treatment related histopathologic findings
were limited to minimal or mild “Degeneration, Hyaline” (also known as “eosinophilic globule” presence) of respiratory epithelium, and to a lesser
extent olfactory epithelium, of the caudal nose sections, primarily in the High dose females. This change persisted in those female animals without
evidence of recovery. However, it is a common finding in rodents with inhalation studies, and believed to be a nonspecific effect. In conclusion, the

High dose level of glycopyrrolate (average across gender 1380 ng/kg/day in mice) is defined as the No Observed Adverse Effect Level (NOAEL).

R E ot <
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Daily Dose (pg/kg/day) Air Control Vehicle Control 320 340 620 660 1340 1420
Number of Animals
Main M: 20 F: 20 M: 20 F: 20 M: 20 F: 20 M: 20 F: 20 M: 20 F: 20
Recovery M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Toxicokinetics: Not conducted *
Noteworthy Findings
Died or Sacrificed Moribund " 0 0 0 2 0 0 0 0 0 0
Body Weight Gain (g)
Days -1-6 -0.7 -0.4 -0.9 -0.4 -0.5 -0.6 -1.6 -0.5 -4.2%% -1.8
Days -1-13 +0.6 +0.8 -1.1 -0.5 +0.7 +0.7%* -1.6 -0.4 -0.4 0
Clinical Observations - - - - - - - - - -
Organ Weights (%) ©¢ (2 (2
Lungs 0.166 0.146 0.167 0.135 +1.2 +12.6* +2.4 | +17.0%* +0.6 | +15.6%*
Histopathology
Number examined 10 10 10 8 10 10 10 10 10 10
Nose/Turbinate 1
Degeneration, hyaline:
Respiratory epithelium
Minimal 0 0 0 0 0 0 0 0 0 1
Mild 0 0 0 0 0 0 0 0 0 1
Nose/Turbinate 2
Degeneration, hyaline:
Respiratory epithelium
Minimal 0 0 1 0 0 0 0 0 1 2
Mild 0 0 0 0 0 1 0 1 1 2
RE e <
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Daily Dose (pg/kg/day) Air Control Vehicle Control 320 340 620 660 1340 1420
Number of Animals
Main M: 20 F: 20 M: 20 F: 20 M: 20 F: 20 M: 20 F: 20 M: 20 F: 20
Recovery M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Nose/Turbinate 1
Degeneration, hyaline:
Olefactory epithelium
Mild 0 0 0 0 0 1 0 0 0 0
Respiratory epithelium
Minimal 0 0 0 0 0 0 0 0 1 2
Mild 0 0 0 0 0 0 0 0 0 6
Post-dose Evaluation:
Noteworthy findings
Died or Sacrificed Moribund " 0 2 0 1 0 0 2 0 0 0
Histopathology
Number examined 5 3 5 4 5 5 3 5 5 5
Nose/Turbinate 1
Degeneration, hyaline:
Respiratory epithelium
Minimal 0 0 0 0 0 0 0 0 0 1
Nose/Turbinate 2
Degeneration, hyaline:
Respiratory epithelium
Minimal 0 0 0 0 0 0 3 1 0 2
Mild 0 0 0 0 0 0 0 0 0 3
R H ~ifot

71




2.6.7 mEMERBRAEEE
& TT V=R av e =y AR, RVET v— LT < VR KR

Daily Dose (pg/kg/day) Air Control Vehicle Control 320 340 620 660 1340 1420
Number of Animals
Main M: 20 F: 20 M: 20 F: 20 M: 20 F: 20 M: 20 F: 20 M: 20 F: 20
Recovery M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Nose/Turbinate 1
Degeneration, hyaline:
Olefactory epithelium
Mild 0 0 0 0 0 0 0 0 0 2
Respiratory epithelium
Minimal 0 0 0 0 0 0 0 0 1 1
Mild 0 0 0 0 0 0 0 0 0 4
M =male, F ={female.

- No noteworthy findings.

* p<0.05; ** p<0.01. Body and organ weight data analysed using Dunnett’s Test.

& Formal pharmacokinetic analysis was not performed due to the limited number of animals per time point.

The causes of death are not considered to be test article-related.

¢ For controls, group means are shown, for treated groups, percent differences from placebo controls are shown.
percent differences).

Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.

b
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Statistical significance is based on actual data (not on the
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= 26 14-Day Inhalation Toxicity Study in Rats with GP MDI**3%¢

Report Title: Glycopyrrolate: 14-Day Nose-Only Inhalation Exposure Study with Recovery in Rats

Study No. FY08-076

Species / Strain: Rats / Sprague-Dawley Duration of Dosing: 14 days Special Features: MDI
Initial Age: 8-weeks Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Nose Only

Vehicle / Formulation: Glycopyrrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: High dose (Maximum Feasible Dose) of 535 ng/kg/day (M 514 pg/kg/day, F 555 pg/kg/day)

Conclusion: Inhalation of glycopyrrolate MDI resulted in possible transient decreases in some clinical chemistry parameters that generally returned to
baseline within a 2-week recovery period. The animals showed no histopathological findings in any dose group. Exposure was confirmed by the presence

of glycopyrrolate in all test article treated animals, with no consistent, measurable test article in the vehicle or air control groups.

The No Observed Adverse Effect dose was considered to be the high dose group (ie the maximum feasible dose group) of 514 and 555 pg/kg/day for male and

female Sprague-Dawley rats.
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Daily Dose: Air Control Vehicle Control Low Dose Mid Dose High Dose
(M 46 pg/kg/day) (M 254 pg/kg/day) (M 514 pg/kg/day)
(F 49 pg/kg/day) (F 279 pg/kg/day) (F 555 pg/kg/day)

Number of Animals: Main M:8 | F:8 M: 8 F:8 M: 8 F:8 M: 8 F:8 M: 10 F: 10

:Recovery | M:4 | F:4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 6 F: 6
Time Period: Min/day 120 120 120 120 15 15 60 60 120 120
TK at Day 14
Cmax (ng/mL) ND ND ND ND 0.41 0.68 7.29 3.64 5.39 3.89
Noteworthy Findings NS! NS NS NS NS NS NS NS NS NS
Died or sacrificed moribund | None | None | None None None None None None None None
Body Weight (%) NS NS NS NS NS NS 15%° 16%°
Food Consumption (%) ND? ND ND ND ND ND ND ND ND ND
Water Consumption (units) ND ND ND ND ND ND ND ND ND ND
Clinical Observations NS NS NS NS NS NS NS NS NS NS
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology TRBC, HGB, HCT

NS NS NS NS NS NS IRET NS |MCHC, RET INEUT

Serum Chemistry NS NS NS NS NS* Ns* Ns* Ns* Ns* Ns*
Urinalysis ND ND ND ND ND ND ND ND ND ND
Organ Weights NS NS NS NS NS NS NS NS NS NS
Gross Pathology NS NS NS NS NS NS NS NS NS NS
Histopathology NS NS NS NS NS NS NS NS NS NS
Additional Examinations ND ND ND ND ND ND ND ND ND ND
Postdose Evaluation: NS | NS | NS NS NS NS NS NS NS NS
Recovery Group Findings

! NS: nothing significant.
ND: not determined

2
3 Body weight decrease not statistically significant but visually trended down throughout the study.
4 Some parameters were statistically changed compared with controls but all values were within historical limit.
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= 27 14-Day Inhalation Toxicity Study in Dogs with GP MDI**3*7

Report Title: Glycopyrrolate: 14-Day Face Mask Inhalation Exposure Study with Recovery in Beagle Dogs

Study No. FY08-077

Species / Strain: Dogs / Beagle Duration of Dosing: 14 days Special Features: MDI
Initial Age: 8 months Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: Glycopyrrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: High dose (Maximum Feasible Dose) of 80 pg/kg/day (M 77 ug/kg/day, F 83 ng/kg/day)

Conclusion: Inhalation of glycopyrrolate MDI resulted in a transient and biologically insignificant decrease in a clinical chemistry parameter (ALP) that
returned to baseline with a 2-week recovery period. The dogs showed no significant histopathological findings in any dose group. Exposure to
glycopyrrolate was confirmed by the presence of glycopyrrolate in all test article treated animals, with no measurable test article in the vehicle or air control

groups.

The No Observed Adverse Effect dose was considered to be the high dose group (ie the maximum feasible dose group) of 77 and 83 ng/kg/day in male and

female beagle dogs respectively.
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Daily Dose: Air Control Vehicle Low Dose Mid Dose High Dose
Control (M 16 pg/kg/day) | (M 29 pg/kg/day) | (M 77 pg/kg/day)
(F 17 pg/kg/day) | (F 31 pg/kg/day) | (F 83 ug/kg/day)
Number of Animals : Main M: 4 F:4 M:3 | F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
: Recovery M: 2 F:2 M:2 | F:2 M: 0 F: 0 M: 0 F: 0 M: 2 F:2
Time Period: Min/day 60 60 60 60 10 10 30 30 60 60
TK at Day 14
Chmax (pg/mL) ND ND ND ND 86.48 61.96 70.33 226.80 340.04 592.59
AUClast (pg-h/mL) 215.19 235.33 86.78 833.19 1669.82 3364.04
Noteworthy Findings NS! NS NS NS NS NS NS NS NS NS
Died or sacrificed moribund None None None | None None None None None None None
Body Weight (%) NS NS NS NS NS NS NS NS
Food Consumption (%) ND? ND ND ND ND ND ND ND ND ND
Water Consumption (units) ND ND ND ND ND ND ND ND ND ND
Clinical Observations NS NS NS NS NS NS NS NS NS NS
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology NS NS NS NS NS NS NS NS NS NS
Serum Chemistry NS NS NS NS NS NS |ALP NS |ALP NS
Urinalysis NS NS NS NS NS NS NS NS NS NS
Organ Weights NS NS NS NS NS NS NS NS NS NS
Gross Pathology NS NS NS NS NS NS NS NS NS NS
Histopathology NS NS NS NS NS NS NS NS NS NS
Additional Examinations:
Respiratory physiology measurements NS NS NS NS NS NS NS NS NS NS
Cardiovascular measurments NS NS NS NS NS NS NS NS NS NS
Postdose Evaluation: NS NS NS | NS NS NS NS NS NS NS
Recovery Group Findings

1
2

NS: nothing significant.
ND: not determined
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= 28 3-Month Inhalation Toxicity Study in Dogs with GP MDI****!3

Report Title: Glycopyrrolate and Formoterol Fumarate pMDI: 90-Day Face Mask Inhalation Exposure Study in Beagle Dogs | Study No. FY10-129

Species / Strain: Dogs / Beagle Duration of Dosing: 90 days Special Features: MDI
Initial Age: 9 months Duration of Post-dose: 1 day GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: glycopyrrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: High Dose of 87 pg/kg/day (Male 85.10 pg/kg/day, F 89.23 pg/kg/day)

Conclusion: Exposure to inhaled glycopyrrolate MDI was confirmed by the presence of glycopyrrolate in the plasma of all treated animals. Inhalation of
glycopyrrolate resulted in transient and biologically insignificant changes in various clinical chemistry and haematology parameters in the 90-day study. The
No Observed Adverse Effect Level (NOAEL) was the high dose group for the glycopyrrolate only animals. There were no drug-related pre-neoplastic or
neoplastic lesions. There were no significant differences between the filtered air controls and the vehicle control group.
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Daily Dose: Air Control Vehicle Control High Dose GP
(M 85.10 pg/kg/day) (F 89.23 ng/kg/day)

Number of Animals M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Time Period: Min/day 30 30 30 30 30 30
TK at Day 90
Cumax (pg/mL) ND ND 5030 7950
AUClast (pg-h/mL) 11500 11300
Noteworthy Findings NS NS NS
Died or sacrificed moribund None None None None None None
Body Weight NS! NS NS NS NS | over vehicle
Food Consumption ND? ND ND ND ND ND
Water Consumption ND ND ND ND ND ND
Clinical Observations NS NS NS
Ophthalmoscopy NS NS NS NS NS NS
Hematology NS3 NS NS NS NS NS
Serum Chemistry NS? NS NS NS NS NS
Urinalysis NS NS NS NS NS NS
Organ Weights NS NS NS NS NS NS
Gross Pathology NS NS NS NS NS NS
Histopathology: Number of exam 4 4 4 4 4 4
Lung:

Accumulation, alveolar macrophage 0 2 1 0 1 2

Aggregate, alveolar macrophage 0 3 1 2 4 3

Hypertrophy/hyperplasia, epithelial 1 0 1 0 0 1

Hypertrophy/hyperplasia, epithelial

e . . 1 0 0 3 0 1
with interstitial fibrosis
Additional Examinations, NS NS NS NS NS NS
respiratory physiology
measurements Electrocardiograms NS NS NS NS Heart rate Heart rate

! NS= Nothing Significant

2 ND= Not Determined
3
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Some parameters were significantly changed compared with controls but all values were within historical values.
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= 29 6-Month Inhalation Toxicity Study in Rats with GP MDI***2!7

Report Title:  Glycopyrrolate pMDI: 6-Month Nose Only Inhalation Exposure Study In Sprague Dawley Rats Study No. FY10-120
Species / Strain: Rats / S -

peetes Ftralil: Bals /oprague Duration of Dosing: 181 days Special Features: MDI
Dawley
Initial Age: 5-6 weeks Duration of Post-dose: 1 day GLP Compliance: Yes

Date of First Dose: _ 20. Method of Administration: Inhalation Nose Only

Vehicle / Formulation: glycopyrrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: High Dose of 548 pg/kg/day (Male 523 pg/kg/day, F 572 pg/kg/day)

Conclusion: Male and female Sprague-Dawley rats were exposed by inhalation to glycopyrrolate MDI, vehicle MDI or air for up to 120 minutes per day for
6 months (181 consecutive days) with no adverse clinical observations, ophthalmologic, clinical pathology or gross pathology findings related to the test
article throughout the study.

There was a dose-dependent increased incidence in laryngeal metaplasia among the vehicle and test article exposed animals relative to air controls. This
finding is graded as minimal. Minimal laryngeal metaplasia is a common finding in inhalation studies and it was considered as an adaptive, reversible
response to particle impaction of any kind I the laryngeal area of rodents. The vehicle group demonstrated a similar incidence and severity to the low dose
group. There were minor particle impaction related effects, primarily minimal hyaline degeneration in the nasal turbinates of all groups, including the
controls. The incidence was higher in the high dose group compared with vehicle controls. Minimal macrophage accumulation was observed in all groups
including the air and vehicle controls, with no significant increase in severity or incidence in the test article exposed groups.

There was no significant test article gross pathology or histopathological findings in any non-respiratory tissue. There were no pre-neoplastic or neoplastic

findings in any test article exposed group.

Based on the absence of adverse findings in any test article exposed groups, the No Observed Adverse Effect Level (NOAEL) of glycopyrrolate MDI was
considered to be the high exposure group (ie the maximum feasible dose group) of 523 and 572 pg/kg/day for the male and female Sprague-Dawley rats
respectively.
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Daily Dose: Air Control Vehicle Control Low Dose Mid Dose High Dose
(M 65 pg/kg/day) | (M 264 ng/kg/day) | (M 523 ng/kg/day)
(F 70 ng/kg/day) | (F 286 ng/kg/day) | (F 572 pg/kg/day)

Number of Animals M: 15 F: 15 M: 15 F: 15 M: 15 F: 15 M: 15 F: 15 M: 15 F: 15
Time Period: Min/day 120 120 120 120 15 15 60 60 120 120
Plasma level at scheduled necropsy | ) ND ND ND 3496 | 3509 | 183.70 | 35772 | 311.11 | 413.87
(pg/mL)
Noteworthy Findings Larynx, lung, and Larynx, lung, and Larynx, lung, and Larynx, lung, and Larynx, lung, and

nose pathology nose pathology nose pathology nose pathology nose pathology
Died or sacrificed moribund 0 0 0 0 0 0 14 0 0 0
Body Weight NS! NS NS NS NS NS NS NS NS NS
Food Consumption ND? ND ND ND ND ND ND ND ND ND
Water Consumption ND ND ND ND ND ND ND ND ND ND
Clinical Observations NS NS NS NS NS NS NS NS NS NS
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology NS3 NS NS NS NS NS NS NS NS NS
Serum Chemistry NS? NS NS NS NS NS NS NS NS NS
Urinalysis NS NS NS NS NS NS NS NS NS NS
Organ Weights NS NS NS NS NS NS NS NS NS NS
Gross Pathology NS NS NS NS NS NS NS NS NS NS
Histopathology Number of exam 15 15 15 15 15 15 14 15 15 15
Larynx: Squamous metaplasia 0 0 0 3 1 2 5 5 10 12
Nasal turbinates,
level 2 Hyaline degeneration 1 1 0 1 0 1 5 3 10 14
Nasal turbinates,
level 3 Hyaline degeneration 4 3 6 5 5 2 7 6 13 13
Nasal turbinates,
level 4  Hyaline degeneration 6 7 6 7 8 10 9 9 8 13
! NS= Nothing Significant
2 ND= Not Determined
i Some parameters were significantly changed compared with controls but all values were within historical values.

One mid-dose male died on study day 28 due to a ruptured bladder that was determined to be unrelated to test article exposure by a veterinary pathologist.

80




267 mEMERABRBIEER

—i& L TTY =R 7Y ave =g AR RVET B — T < VBRI KT

= 30 6-Month Inhalation Toxicity Study in Dogs with GP MDI**3*!8

Report Title: Glycopyrrolate pMDI: 180-Day Face Mask Inhalation Exposure Study in Beagle Dogs

Study No. FY12-073

Species / Strain: Dogs / Beagle

Duration of Dosing: 180 days

Special Features: MDI

Initial Age: 5-7 months

Duration of Post-dose: 1 day

GLP Compliance: Yes

Date of First Dose: - 20.

Method of Administration:

Inhalation Face Mask

Vehicle / Formulation: Glycopyrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level:

High Dose of 75 ng/kg/day (M 76.50 pg/kg/day, F 72.77 png/kg/day)

Conclusion: Exposure to inhaled glycopyrrolate was confirmed by the presence of glycopyrrolate in the plasma of all treated animals.
findings of treated animals were indistinguishable from air or vehicle control animals and thus were judged to have no biological significance.

The histopathological

Inhalation of

glycopyrrolate resulted in transient and biologically insignificant changes in various clinical chemistry and haematology parameters in the 180-day study.
There were no significant differences between the filtered air controls and the vehicle control group. The NOAEL (No Observed Adverse Effect Level) was
considered to be the high dose group (ie males: 76.50 pg/kg/day and females: 72.77 pg/kg/day).
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Daily Dose: Air Control Vehicle Control | Low Dose Mid Dose High Dose
(M 17.72 pg/kg/day) | (M 59.05 pg/kg/day) | (M 76.50 pg/kg/day)
(F 19.44 ng/kg/day) | (F 57.41 ng/kg/day) | (F 72.77 ng/kg/day)
Number of Animals M:4 | F:4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Time Period: Min/day 30 30 30 30 10 10 20 20 30 30
TK at Day 180
Cumax (pg/mL) ND ND 743.03 1412.54 6536.66 3776.50 22106.00 | 10631.34
AUCuast (pg-h/mL) 1994.70 | 2479.80 | 10143.29 | 8836.91 | 30650.48 | 21482.86
Noteworthy Findings NS NS NS NS Males: Re.duced heart
weights
Died or sacrificed moribund 0 0 0 0 0 0 0 0 0 0
Body Weight NS! NS NS NS NS NS NS NS NS NS
Food Consumption ND? ND ND ND ND ND ND ND ND ND
Water Consumption ND ND ND ND ND ND ND ND ND ND
Clinical Observations
Alopecia 1 0 0 1 0 0 1 1 0 0
Hunched posture 0 0 0 0 0 0 0 0 0 1
Lethargy 0 0 0 0 0 0 0 0 0 1
Dehydration 0 0 0 0 0 0 0 0 0 1
Abrasions 0 0 0 0 0 1 1 0 1 0
Ocular discharge/irritation 0 0 0 1 0 0 0 0 0 0
Green/bloody stool 0 2 0 0 0 0 0 0 0 0
Vomiting 1 0 0 0 0 0 0 0 0 0
Injured toes 0 0 0 0 0 0 1 1 0 0
Limping 0 0 0 0 0 0 0 1 0 0
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology NS3 NS NS NS NS NS NS NS NS NS
Serum Chemistry NS3 NS NS NS NS NS NS NS NS NS
Urinalysis NS NS NS NS NS NS NS NS NS NS
RE A~ e <
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Daily Dose: Air Control Vehicle Control | Low Dose Mid Dose High Dose
(M 17.72 pg/kg/day) | (M 59.05 pg/kg/day) | (M 76.50 pg/kg/day)
(F 19.44 png/kg/day) | (F 57.41 ng/kg/day) | (F 72.77 ng/kg/day)
Number of Animals M:4 | F:4 M: 4 F: 4 M: 4 ‘ F: 4 M: 4 F:4 M: 4 F:4
Organ Weights
Heart (g) 84.0 65.9 88.2 70.8 79.2 67.2 78.6 64.4 72.8" 64.1
Liver (g) 336.0 | 279.0 325.0 300.8 280.9 270.6 340.2 274.3 295.4 315.6
Gross Pathology NS NS NS NS NS NS NS NS NS NS
Histopathology
Heart
Mineralization (Aortic Root) 0 0 2 1 0 0 0 0 1 0
Lung
H.yper‘tropl.ly/H?fperl?lasia, 1 1 ) 1 ) 0 1 0 0 1
Epithelial with Fibrosis (Focal)
Liver
Inflammation, Chronic 0 1 0 1 0 0 0 0 1 0
Respiratory physiology NS NS NS NS NS NS NS NS NS NS
measurements
Electrocardiograms NS NS NS NS NS NS NS NS NS NS
! NS= Nothing Significant
2 ND= Not Determined
3 Some parameters were significantly changed compared with controls but all values were within historical values.

*: p-value < 0.05 vs Vehicle control
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* 31 14-Day Inhalation Toxicity Study in Rats with BEF MDI**3#

Report Title: Budesonide:Formoterol Fumarate pMDI: 14-Day Nose-Only Inhalation Study No. FY14-034
Exposure Study with Recovery in Rats

Species / Strain: Rats / Sprague-Dawley Duration of Dosing: 14 days GLP Compliance: Yes
Initial Age: 8-9 weeks Duration of Post-dose: 14 days Special Features: MDI
Date of First Dose: - 20. Method of Administration: Inhalation Nose Only

Vehicle / Formulation: budesonide, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide/formoterol fumarate (BFF) in male and female SD rats via nose-only inhalation for two weeks lead to
histopathological changes in larynx, lung, adrenal glands, liver, stomach and lymphoid tissues (including the thymus, spleen, lymph nodes and bone
marrow). The non-respiratory responses were characteristic of the effects of corticosteroids. Corroborative changes were present in organ weights, as well
as in haematology and serum chemistry parameters. Changes within the respiratory tract were minimal and considered non-specific effects. Body weight
reduction occurred in a dose responsive fashion. Early removal occurred in the Low dose (1F) and High dose (1M, 3F) groups, most probably due to
systemic bacterial infection resulting from the immunosuppressive effects of budesonide. Evidence of recovery was present in all affected parameters,
though some animals in all dose groups had not fully recovered to Air and Vehicle control values. Reductions in adrenal and thymus weights tended to
persist (particularly in females). Decreases in total white blood cell count and circulating lymphocytes also persisted in recovery animals at all dose levels.
Histologic evidence of recovery was present in affected tissues in most animals. Except for a single female, tissues from Low dose group animals were
within normal limits histologically. Stomach ulceration was observed in both males and females of the Mid and High dose groups from the main study
animals, but one female from the Vehicle group only in the recovery phase. Changes in tissues and clinical pathology in this study were characteristic of the
well-described effects of corticosteroids, and were likely in response to the budesonide component present in the BFF combination test article. A clear No
Observed Adverse Effect Level (NOAEL) was not observed in the study.
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Daily Dose (ng/kg/day) Air Control Vehicle Control 450 / 480 / 1500/ 1580/ 3060 / 3260/
(budesonide / formoterol fumarate) 13.19 14.00 43.79 46.35 89.83 95.47
Number of Animals
Main M:10 | F:10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Toxicokinetics *:
Budesonide

Crax (ng/mL) 59.6 26.4 75.3 54.9 215 395
Formoterol fumarate

Crax (ng/mL) 0.263 0.176 1.89 2.80 1.95 2.34
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0 1
Body Weight Gain (%) " (g) (g)
Days 0-8 48.7 18.0 59.3 18.6 -53.4 -158%* S97.7%*% | -173%* -112%* -230%*
Days 8-15 14.1 1.1 7.9 1.7 -152%* -1240%** -295%% 1 -1330%* | -312%*% | -1190%**
Clinical Observations ° - - - - - ++ ++ 4+ + +++
Haematology
Eosinophils (10°/uL) 0.07 0.09 0.06 0.07 0.06 0.02 0.04 0.02 0.01 0.00
Lymphocytes (10%/uL) 6.13 5.32 6.09 5.39 2.69 1.48 1.51 0.82 0.93 0.43
Monocytes (10%/uL) 0.15 0.16 0.12 0.17 0.24 0.44 0.44 0.46 0.40 0.47
Neutrophils (10*/uL) 0.78 0.66 0.66 0.49 1.23 4.05 3.45 3.14 4.37 5.56
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Daily Dose (ng/kg/day) Air Control Vehicle Control 450 / 480 / 1500/ 1580/ 3060 / 3260/
(budesonide / formoterol fumarate) 13.19 14.00 43.79 46.35 89.83 95.47
Number of Animals

Main M:10 | F:10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Serum Chemistry

Albumin (g/dL) 4.2 4.8 42 4.5 4.7 4.9 4.7 5.2 4.8 5.2
ALT (IU/L) 52 43 46 48 51 80 61 100 69 89
AST (IU/L) 125 122 138 111 120 170 130 214 221 159
Cholesterol (mg/dL) 62 69 62 74 64 77 87 78 77 120
Total bilirubin (mg/dL) 0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.3 0.2
Total protein (g/dL) 6.0 6.5 5.9 6.1 6.7 6.9 6.5 6.8 6.3 6.8
Triglycerides (mg/dL) 42 53 42 47 69 83 111 244 121 98
Organ Weights (%) ™¢ (2) (2)

Adrenals 0.054 | 0.053 | 0.046 | 0.051 -23.4 -39.6 -53.8 -49.4 -61.5 -54.5
Spleen 0.659 | 0.491 | 0.657 | 0.474 -28.8 -44 4 -46.7 -43.4 -79.3 -69.1
Thymus 0.489 | 0.424 | 0.459 | 0.409 -70.0 -80.0 -74.0 -69.4 -73.4 -72.3
Histopathology

Number examined 10 10 10 10 10 10 10 10 10 9

(unless indicated otherwise)

Adrenal glands
Atrophy, cortical (zona
fasciculata/reticularis)

Minimal 0 0 0 0 1 2 0 3 0 0

Mild 0 0 0 0 7 8 0 0 1

Moderate 0 0 0 0 2 0 10 1 10 8
RE A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 450 / 480 / 1500/ 1580/ 3060 / 3260/
(budesonide / formoterol fumarate) 13.19 14.00 43.79 46.35 89.83 95.47
Number of Animals
Main M:10 | F:10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Bone, femur w. marrow (0) (0) (0) (0)
Decreased cellularity
Mild 0 0 0 0 7 9
Moderate 0 0 0 0 3 0
Bone, sternum w. marrow (0) (0) (0) (0)
Cellularity, decreased
Minimal 0 0 0 0 1 0
Mild 0 0 0 0 7 9
Moderate 0 0 0 0 1 0
Larynx
Metaplasia, squamous
Minimal 0 0 2 0 1 0 0 0 3 4
Liver
Alteration, hepatocellular
(periportal)
Minimal 0 0 0 0 0 0 1 0 3 0
Mild 0 0 0 2 0 0 2 1 5 0
Moderate 0 0 0 0 0 0 0 0 1 0
Lipidosis
Minimal 0 0 0 0 0 1 3 1 4 0
Mild 0 0 0 0 0 5 1 2 0 3
Moderate 0 0 0 0 0 1 0 5 1 4
Severe 0 0 0 0 0 1 0 1 0 0
R EH A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 450 / 480 / 1500/ 1580/ 3060 / 3260/
(budesonide / formoterol fumarate) 13.19 14.00 43.79 46.35 89.83 95.47
Number of Animals
Main M:10  F:10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Lungs
Aggregates, alveolar macrophage
Minimal 1 2 2 1 0 3 2 4 4 6
Lymph nodes, mandibular (0) (0) (0) (0) (8
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 1 0
Mild 0 0 0 0 6 7
Moderate 0 0 0 0 1 1
Severe 0 0 0 0 1 0
Lymph nodes, mesenteric 0) 0) (0) (0)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 2 1
Mild 0 0 0 0 6 6
Moderate 0 0 0 0 1 2
Lymph nodes, tracheobronchial 9) @) (7) (7)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 0 0 5 0 0
Mild 0 0 0 0 0 0 4 2 5 0
Moderate 0 0 0 0 0 2 0 0 1 4
Severe 0 0 0 0 0 0 0 0 0 3
WE ~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 450 / 480 / 1500/ 1580/ 3060 / 3260/
(budesonide / formoterol fumarate) 13.19 14.00 43.79 46.35 89.83 95.47
Number of Animals
Main M:10 | F:10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Spleen
Decrease, lymphocyte (PALS,
follicles)
Minimal 0 0 0 0 0 2 0 0 3 0
Mild 0 0 0 0 0 0 0 0 5 7
Moderate 0 0 0 0 0 0 1 1 2 2
Stomach (0) (2) (2) 3)
Degeneration, epithelial (with
erosion) / Ulceration
Minimal 0 0 0 0 0 0 0 1 3
Mild 0 0 0 0 0 2 2 1 3
Moderate 0 0 0 0 0 0 1 1 0
Thymus ©) )
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 2 0 0 0 0 0
Mild 0 0 0 0 6 0 0 0 0 0
Moderate 0 0 0 0 2 5 0 0 0 0
Severe 0 0 0 0 0 5 9 9 10 9
RE A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 450 / 480 / 1500/ 1580/ 3060 / 3260/
(budesonide / formoterol fumarate) 13.19 14.00 43.79 46.35 89.83 95.47
Number of Animals
Main M:10 | F:10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Post-dose Evaluation:
Noteworthy findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0 1
Body Weight Gain (%) " (g) (g)
Days 0-15 77.0 39.5 86.3 28.7 -96.5%* -152% -110%* -161** -126%* | -249%*
Days 15-29 46.1 7.1 42.6 2.0 +35.9 +1240%* | +59.2%* | 105 | +T1.8%*% | +975%*
Haematology
Lymphocytes (10%/uL) 7.84 5.02 8.28 5.65 4.01 2.75 4.14 2.28 2.81 2.04
Organ Weights (%) "¢ (2) (2)
Adrenals 0.050 | 0.051 | 0.056 | 0.062 -14.5 -11.6 -33.0 -29.4 -30.1 -37.1
Thymus 0.494 | 0.333 | 0.455 | 0.441 -14.8 -30.3 -27.9 -57.7 -46.8 -71.8
Histopathology
Number examined 5 5 5 5 5 5 5 5 5 4
(unless indicated otherwise)
Adrenal glands 4)
Atrophy, cortical (zona

fasciculata/reticularis)

Minimal 0 0 0 0 0 1 1 0 0 0
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Daily Dose (ng/kg/day) Air Control Vehicle Control 450 / 480 / 1500/ 1580/ 3060 / 3260/
(budesonide / formoterol fumarate) 13.19 14.00 43.79 46.35 89.83 95.47
Number of Animals
Main M:10  F:10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Bone, femur w. marrow 0) 0) (0) 0)
Decreased cellularity
Mild 0 0 0 0 0 1
Bone, sternum w. marrow (0) (0) (0) 0)
Cellularity, decreased
Minimal 0 0 0 0 0 1
Liver
Lipidosis
Minimal 0 0 0 0 0 0 0 0 0 3
Mild 0 0 0 0 0 0 1 0 0 1
Moderate 0 0 0 0 0 1 0 0 0 0
Lungs
Aggregates, alveolar macrophage
Minimal 0 1 0 0 1 3 2 0 0 1
Mild 0 0 0 0 0 1 0 1 3
Lymph nodes, mandibular (0) (0) (0) (0)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 1
Lymph nodes, mesenteric (0) (0) (0) (0)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 2
RE A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 450 / 480 / 1500/ 1580/ 3060 / 3260/
(budesonide / formoterol fumarate) 13.19 14.00 43.79 46.35 89.83 95.47
Number of Animals
Main M:10  F:10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Lymph nodes, tracheobronchial 4) 3)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 0 0 0 0 1
Severe 0 0 0 0 0 0 0 0 0 1
Thymus C))
Decrease, lymphocyte (cortex)
Mild 0 0 0 0 0 0 0 0 0 2
Moderate 0 0 0 0 0 0 1 0 0
Severe 0 0 0 0 0 1 1 0 0 0

M =male, F ={female.

- No noteworthy findings; + Mild; ++ Moderate; +++ Marked.

* p<0.05; ** p<0.01. Body weight data analysed using Dunnett’s Test.

2 Day 14 mean data shown: limited number of sampling times precluded calculation of AUC values. Additional (satellite) animals were used for the toxicokinetic
assessment.

> For controls, group means are shown, for treated groups, percent differences from placebo controls are shown. Statistical significance is based on actual data (not on the
percent differences).

¢ Key adverse clinical observations were thin appearance and skin lesions, with some instances of hair loss.

4 Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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= 32 14-Day Inhalation Toxicity Study in Dogs with BEF MDI****?

Report Title: Glycopyrrolate:Formoterol Fumarate:Budesonide pMDI And Study No. FY14-036A
Budesonide:Formoterol Fumarate pMDI: 14-Day Face Mask Inhalation Exposure Study with
Recovery in Male And Female Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 14 days Special Features: MDI
Initial Age: 5-7 months Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: -2_0. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: budesonide, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide/formoterol fumarate (BFF) in dogs for 14 days resulted in corroborative changes in clinical pathology, organ
weights, and histopathology that were characteristic responses to corticosteroids, e.g. budesonide in the formulation. The ‘stress’ leukogram, e.g. increased
neutrophils and decreased lymphocytes in the circulation was a typical finding following exposure to budesonide. Changes in white blood cell types with
lower cell numbers, such as monocytes and eosinophils, showed higher variability probably due to limited group size or lower sensitivity of canine to
budesonide as a testing species in general. Organ weight changes were mainly reflected in decrease of adrenal glands and thymus, a suppression resulting
from budesonide exposure, as well as increase in liver weight which might be due to increased demand for metabolism of budesonide and/or altered
fat/glucose metabolism. Consistent findings were observed from the microscopic examinations, including adrenal cortical atrophy, hepatocellular alteration, as
well as hypocellularity in the cortex of thymus and lymph nodes. Reduced number of lymphocytes in both circulation and immune tissues was the result of
immunosuppression from budesonide. The presence of Formoterol fumarate in the formulation did not seem to alter the overall pathological response to the
exposures. After a 14 day recovery period, some evidence of recovery was present in all affected tissues in most animals. Haematology, serum chemistry and
most organ weight (except thymus) parameters had all returned to normal. Microscopically, the liver had returned to normal while adrenal and thymic changes
were reduced, but persistent to some degree. Clinical observation mainly revealed liquid or soft stools after repeated exposures. No test article related
changes were found in body weights, ophthalmology, ECG, or respiratory parameters.

A No Observed Adverse Effect Level (NOAEL) was not defined in this study for BFF MDI.
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Daily Dose (ng/kg/day) Air Control Vehicle Control 88.1/ 89.2 / 174/ 176 / 304/ 308/
(budesonide / formoterol 3.01 3.05 6.01 6.07 10.2 10.4
fumarate)
Number of Animals
Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2
Toxicokinetics *:
Budesonide
AUC(1asty (ng-h/mL) 12.4 11.7 25.6 29.7 39.7 28.5
Crax (ng/mL) 8.28 10.5 23.6 33.1 43.9 33.8
Formoterol fumarate
AUC(iasty (ng-h/mL) 0.299 0.576 0.867 0.958 1.32 1.65
Crax (ng/mL) 0.136 0.228 0.395 0.625 1.10 1.48
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0 0
Clinical Observations " - - - - + + ++ ++ ++ ++
Haematology
Eosinophils (10°/uL) 0.16 0.21 0.13 0.25 0.08 0.05* 0.09 0.07* 0.07 0.07*
Large unstained cells  (10%/uL) 0.03 0.03 0.02 0.02 0.05 0.08 0.14* 0.08 0.08 0.18**
Monocytes (10%/uL) 0.34 0.69 0.40 0.30 0.54 0.65 0.89* 0.93 0.78 1.59*
Neutrophils (10*/uL) 3.92 6.64 3.91 4.34 491 5.67 7.39* 10.45 4.96 10.79
Serum Chemistry
ALP (IU/L) 114 119 103 129 130 168 136 177 200%* 187
Cholesterol (g/dL) 147 153 155 160 137 149 94%* 185 154 146
Globulin (g/dL) 1.8 2.0 1.7 1.8 1.9 2.0 1.8 2.2% 2.0%* 2.2%
Total protein (g/dL) 5.0 5.3 5.0 5.1 5.6% 5.5 5.0 5.8%% 5.6% 5.8%%
Triglycerides (mg/dL) 48 51 33 56 65 62 57 80 98** 64
RE A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 88.1/ 89.2 / 174/ 176 / 304/ 308/
(budesonide / formoterol 3.01 3.05 6.01 6.07 10.2 10.4
fumarate)
Number of Animals
Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2
Organ Weights (%) ©° (g (8)
Adrenal 1.077 1.057 0.937 0.942 -35.1 -24.5 -26.1 -0.3 -39.6*% | -36.1%*
Liver 265.142 | 235.030 | 281.134 | 248.646 | +23.9 +6.1 +26.4 +22.1 +37.6%* | +36.0*
Lung, Right Cranial 10.968 10.813 11.218 10.372 -18.1* +12.5 -10.7 -4.8 -11.7 -8.7
Thymus 10.395 7.233 7.199 9.171 -39.9 -69.9%* -42.3 -60.0* -60.9 -71.3%%*
Histopathology
Number examined 4 4 3 3 3 3 3 3 4 4
Adrenals
Cortical atrophy (Zona
Fasciculata/Reticularis)
Minimal 0 0 0 0 0 1 0 0 0 0
Mild 0 0 0 0 2 2 3 3 3 4
Moderate 0 0 0 0 0 0 0 0 1 0
Liver
Periportal hepatocellular
alteration
Mild 0 0 0 0 3 3 1 2 0 1
Moderate 0 0 0 0 0 0 2 1 4 3
Lung
Inflammation, chronic
(peribronchovascular)
Minimal 4 4 2 3 3 1 2 1 2 2
Inflammation, mixed (alveolar)
Minimal 3 4 2 3 0 1 0 1 3 1
R~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 88.1/ 89.2 / 174/ 176 / 304/ 308/
(budesonide / formoterol 3.01 3.05 6.01 6.07 10.2 10.4
fumarate)
Number of Animals
Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2
Lymph node, tracheobronchial
Decreased cortical lymphocytes
Minimal 0 0 0 0 0 0 0 0 1 1
Mild 0 0 0 0 1 2 3 3
Thymus
Decreased cortical lymphocytes
Moderate 0 0 0 0 0 1 0 0 0 0
Severe 0 0 0 0 3 2 3 3 4 4
Post-dose Evaluation:
Number Evaluated 2 2 2 2 2 2 2 2 2 2
Noteworthy findings
Haematology
Mean corpuscular haemoglobin
concentration (g/dL) 32.8 32.9 33.2 32.7 33.1 333 33.0 33.1 33.5 34.4%
Serum Chemistry
Phosphorus (mg/dL) 6.5 6.2 6.6 7.1 6.7 6.6 7.3 6.5 8.2% 6.2
Organ Weights (%) "¢ (g (8)
Kidneys 39.199 36.599 52.535 36.236 -4.7 +13.6 -21.3* +0.8 -11.5 +8.6
Ovaries 0.556 0.395 +54.7* +12.9 +14.9
R~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 88.1/ 89.2 / 174/ 176 / 304/ 308/
(budesonide / formoterol 3.01 3.05 6.01 6.07 10.2 10.4
fumarate)
Number of Animals
Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2
Histopathology
Number examined 2 2 2 2 2 2 2 2 2 2
Adrenals
Cortical atrophy (Zona
Fasciculata/Reticularis)
Minimal 0 0 0 0 1 0 0 1 0 0
Mild 0 0 0 0 1 2 2 0 2 2
Lung
Inflammation, chronic
(peribronchovascular)
Minimal 2 1 2 1 2 1 2 2 2 1
Inflammation, mixed (alveolar)
Minimal 1 0 0 1 1 1 0 0 2 1
Mild 0 0 0 0 1 0 0 0
Thymus
Decreased cortical lymphocytes
Minimal 0 0 0 0 2 1 1 1 0 0
Mild 0 0 0 0 0 1 1 1 0 0
Moderate 0 0 0 0 0 0 0 0 1 1
Severe 0 0 0 0 0 0 0 0 0 1

M =male, F =female.

- No noteworthy findings; + Mild; ++ Moderate.
* p<0.05; ** p<0.01. Haematology, serum chemistry and organ weight data analysed using ANOVA/Dunnett’s Test.
a

Day 14 mean data shown.
b

percent differences).
d

97

The most common clinical observations observed throughout the study were related to liquid or soft stool.
¢ For controls, group means are shown, for treated groups, percent differences from placebo controls are shown.

Statistical significance is based on actual data (not on the

Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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= 33 3-Month Inhalation Toxicity Study in Dogs with BFF MDI**3216

Report Title: Budesonide:Glycopyrronium:Formoterol Fumarate: pMDI and Study No. FY14-148A
Budesonide:Formoterol Fumarate pMDI: 90-Day Face Mask Inhalation Exposure Study in Male and

Female Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 90 days Special Features: MDI
Initial Age: approximately 5-7 months Duration of Post-dose: None GLP Compliance: Yes
Date of First Dose: _ 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: budesonide, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide/formoterol fumarate (BFF) MDI in male or female beagle dogs via face mask inhalation for 90 consecutive days
resulted in tissue responses in adrenal glands, liver, and thymus, consistent with the effects of corticosteroids. Such changes were usually corroborative across
several different pathology endpoints (e.g. organ weights, clinical pathology and histopathology), though perfect correlations and/or a clear dose response

were not always seen in this study. No consistent evidence of gender disparity across pathology endpoints was present. Respiratory tract effects were not seen
in any dose group.

Specific organ weight changes identified and attributed to exposure included decreased adrenal gland weights, increased liver weights and decreased thymus
weights. The weight changes corresponded to histologic findings of adrenal cortical atrophy (zona fasciculata and zona reticularis), hepatocellular alteration
consistent with glycogen accumulation and/or increased metabolic activity (an adaptive response), and thymic cortex lymphocyte decreases. Changes in
clinical pathology parameters attributed to exposure included minor alterations in serum chemistry (minor increases in the liver enzymes alkaline
phosphatase and gamma glutamyl transferase, and minor albumin and triglyceride elevations).

A clear No Observed Adverse Effect Level (NOAEL) was not observed in this study. However overall the few possible Low dose effects for BFF were
minimal in nature. There was a dose related change associated with the known effects of budesonide and/or formoterol fumarate. At the Low dose level for
BFF, there were minimal differences from controls. Adrenal cortical changes seen in higher dose groups were not present, while liver hepatocellular
alteration (an adaptive response) was present in a minority (2/8) of animals at minimal severity in the Low dose groups. Thymic cortical lymphocyte
decreases persisted in most (6/8) animals at minimal severity in the Low dose groups. Biologically significant elevations in serum chemistry parameters
were not present in Low dose animals.

The changes in tissues and clinical pathology in this study were characteristic of the well described effects of corticosteroids, and were likely in response to
the budesonide component present in BFF.
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Daily Dose (ng/kg/day) Air Control Vehicle Control 3.02/ 3.16/ 13.48 / 14.08 / 67.73 / 71.34/
(budesonide / formoterol fumarate) 0.10 0.11 0.47 0.49 2.28 2.40
Number of Animals M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Toxicokinetics *:
Budesonide
AUC(tast) (ng'h /mL) 0.509 0.399 2.88 3.76 7.07 8.98
Crnax (ng/mL) 0.625 0.732 3.09 4.62 5.19 8.62
Formoterol fumarate
AUC(tast) (ng'h /mL) ND ND 0.0557 0.0529 0.0797 0.103
Crnax (ng/mL) ND ND 0.0381 0.0353 0.0405 0.0457
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0 0
Body Weight Gain (%) " (kg) (kg)
Days 0-91 1.5 0.8 0.9 1.5 +33.3 -53.3 -88.9 -73.3% -11.1 -20.0
Clinical Observations ¢ ++ + ++ + ++ + ++ + ++ +
Serum Chemistry
Albumin (g/dL) 34 35 35 35 35 3.6 3.8* 3.7 4.0%* 3.9%*
ALP (IU/L) 89 59 82 92 60 75 67 104 200%* 187*
Triglycerides (mg/dL) 41 39 39 42 33 37 48 69* 93 85%*
Organ Weights (%) ™ (® (2)
Adrenal 1.13 1.14 1.08 1.14 0.79%* 0.71 0.49%* 0.54%* 0.54%* 0.49%*
Liver 344 286 373 286 342 259 379 278 495%* 386*
Thymus 14.5 9.46 8.51 11.7 10.1 4.69%* 5.85 4.78%* 5.34 5.35%*
RE A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 3.02/ 3.16/ 13.48 / 14.08 / 67.73 / 71.34/
(budesonide / formoterol fumarate) 0.10 0.11 0.47 0.49 2.28 2.40
Number of Animals M: 4 F:4 M: 4 F:4 M: 4 F:4 M: 4 F:4 M: 4 F:4
Histopathology
Number examined 4 4 4 4 4 4 4 4 4 4
Adrenals
Cortical atrophy (Zona
Fasciculata/Reticularis)
Mild 0 0 0 0 0 0 1 0 0 0
Moderate 0 0 0 0 0 0 3 1 4 4
Liver
Periportal hepatocellular
alteration
Minimal 0 0 0 0 0 2 2 1 0 0
Mild 0 0 0 0 0 0 0 1 0 1
Moderate 0 0 0 0 0 0 0 0 4 3
Thymus
Decreased cortical lymphocytes
Minimal 0 0 0 0 2 4 0 0 0 0
Mild 0 0 0 0 0 0 0 1 0 0
Moderate 0 0 0 0 0 0 0 1 0 0
Severe 0 0 0 0 0 0 4 2 4 4

M =male, F =female.

- No noteworthy findings; + Mild; ++ Moderate.

* p<0.05; ** p<0.01. Body weight, serum chemistry and organ weight data analysed using Dunnett’s Test.
a

Day 90 mean data is shown.
b

percent differences).

¢ Clinical observations primarily consisted of liquid/soft stools.
Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.

100

For controls, group means are shown, for treated groups, percent differences from placebo controls are shown.

Statistical significance is based on actual data (not on the




2.6.7 mEMERBRAEEE
—fks . TT Y =R/ 7Y ava =g AR, RVET B — T < VERE KRN

2.6.7.7.5 JTY=—K/J)yaEn=o L

= 34 14-Day Inhalation Toxicity Study in Rats with BGP MDI***%1°

Report Title: Budesonide:Glycopyrronium pMDI: 14-Day Nose-Only Inhalation Study No. FY15-040
Exposure Study with Recovery in Rats

Species / Strain: Rats / Sprague-Dawley Duration of Dosing: 14 days GLP Compliance: Yes
Initial Age: at least 9 weeks Duration of Post-dose: 14 days Special Features: MDI
Date of First Dose: - 20. Method of Administration: Inhalation Nose Only

Vehicle / Formulation: budesonide, glycopyrrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: Not determined

Conclusion: Exposure of SD rats to a MDI delivering budesonide and glycopyrrolate (BGP) via nose only inhalation for 14 consecutive days resulted in
findings that were mainly due to the systemic effects of glucocorticoid (budesonide). Mortality and/or morbidity occurred in the Mid (2 found dead) and
High dose groups (1 moribund and 3 found dead), most probably due to bacterial infections resulting from the budesonide related immunosuppression.  All
treated groups of both genders exhibited decreased body weight in a dose-dependent manner. In the recovery phase, body weight decreases became
increasingly smaller relative to control weights. However, all treated groups of both genders still had significantly smaller body weights than both of the
control groups at the conclusion of the recovery period on Day 29. Changes in the respiratory tract were minimal, including metaplasia of squamous
epithelium in the larynx and accumulation of alveolar macrophages. Both findings show clear evidence of recovery in animals that were allowed 14-day
recovery period, however both persisted across all three dose levels. The immunosuppressive effects of Budesonide were demonstrated consistently among
multiple evaluation criteria including the typical corticosteroid leukogram in clinical pathology, reduced organ weights of spleen/thymus/adrenal gland, and
the corresponding histopathological changes such as atrophy of adrenal gland as well as hypocellularity in the immune system. As expected, withdrawal of
BGP exposure did not reverse the immunosuppressive effects instantly although evidence of recovery was clearly observed in all the parameters. Changes in
metabolism after exposure were demonstrated by significant increase of TRIG and GLU, as well as decrease of potassium in the circulation. Parameters of
liver function, e.g. ALT and AST, were also increased in both genders of the High dose group and females from all dose levels. Consistently, hepatocellular
lipidosis was observed in all three dose groups of the main study animals, with 100% recovery in the Low dose group and some recovery in the Mid and
High dose animals. In addition, a dose dependent response was observed in stomach ulceration across all three dose groups in the main study animals.

In conclusion, a No Observed Adverse Effect Level (NOAEL) was not defined in this study.
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Daily Dose (ug/kg/day) Air Control Vehicle Control 621/ 660 / 2110/ 2260 / 4350 / 4650 /
(budesonide / glycopyrrolate) 333 35.5 114 122 235 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: S F:5 M: S F:5 M: S F:5 M: S F:5 M: S F:5
Toxicokinetics *:
Chnax (ng/mL)
Budesonide 91.3 92.9 80.8 216 868 155
Glycopyrronium 0.177 0.431 1.29 1.56 3.62 1.66
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 1 1 1
Body Weight (g) * — Day 15 340.2 208.2 353.8 221.2 279.8%*% | 167.2%* | 257.3%*% | 148.4%** | 2432%* | [56.2%*
Body Weight Gain (%) © (€3] (2
Days 1-8 24.9 7.1 25.5 9.9 -140 -330 -209 -492 -324 -546
Days 8-15 5.8 1.7 15.6 5.1 -234 -304 -274 -486 -246 -333
Clinical Observations ¢ - - - - + + ++ ++ ++ +++
Ophthalmoscopy ° - - - - - - + - + -
Haematology °
Eosinophils (10%/uL) 0.07 0.07 0.05 0.05 0.04 0.04 0.06 0.01%** 0.03 0.00%**
Haematocrit (%) 494 46.3 48.0 46.5 54.8* 50.6* 51.7 45.9 54.6* 47.5
Haemoglobin (g/dL) 16.6 16.0 16.0 16.0 18.4%* 17.5 17.4 16.1 18.2* 16.5
Large unstained cells (103/uL) 0.08 0.10 0.07 0.09 0.06 0.03 0.06 0.07 0.02%* 0.07
Lymphocytes (103/uL) 5.58 6.68 5.04 5.61 2.45 1.33%* 1.26%* 0.44%* 0.85%* 0.34%*
Monocytes (103/uL) 0.13 0.13 0.11 0.16 0.27%* 0.29%* 0.41%* 0.48%* 0.43%* 0.58%**
Neutrophils (103/uL) 0.74 0.51 0.68 0.55 1.91%* 1.65%* 3.57** 4.95%* 4.31%* 8.37**
Platelets (103/uL) 995 1053 907 1107 1015 909* 933 708%* 774 739%*
Red blood cell count (10%/uL) 8.40 8.15 8.07 8.19 9.35% 8.81 9.02 7.85 9.38%* 8.36
Reticulocytes (%) 1.86 1.46 1.97 1.58 0.78 0.66 1.45 1.97 0.32%* 0.56
White blood cell count  (103/uL) 6.68 7.59 6.03 6.55 4.80 3.41%* 5.44 5.97 5.70 9.42
RE <
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Daily Dose (ug/kg/day) Air Control Vehicle Control 621/ 660 / 2110/ 2260 / 4350 / 4650 /
(budesonide / glycopyrrolate) 333 35.5 114 122 235 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: S F:5 M: S F:5 M: S F:5 M: S F:5 M: S F:5
Serum Chemistry °
Albumin (g/dL) 4.0 4.5 4.0 4.6 4.7%* 5.0 4.4%* 5.1 5.0%* 4.9
A/G ratio 2.1 2.7 2.2 2.8 2.6* 2.7 2.9%* 2.7 3.3%%* 34
ALT (IU/L) 54 58 53 44 61 88** 66 136%* 109** 213%*
AST (IU/L) 132 144 135 113 149 190* 125 163 231* 269%*
Bilirubin (total) (mg/dL) 0.15 0.15 0.15 0.16 0.18 0.19 0.20%* 0.21 0.18 0.24**
Blood urea nitrogen (mg/dL) 15.2 18.1 19.3 18.8 16.4 13.5%* 16.4 13.8** 15.0% 14.4%*
Blood urea nitrogen/creatinine ratio 65 69 70 72 58 44%* 68 70 72 76
Cholesterol (mg/dL) 57 72 71 67 56 81 70 107** 72 84
Glucose (mg/dL) 174 133 212 135 267 224%* 275 194* 241 174
Potassium (mmol/L) 5.6 54 5.6 54 54 5.0 4.8 4.4%* 4.5% 4.0%%*
Total protein (g/dL) 5.85 6.28 5.81 6.21 6.55%* 6.93% 6.48%* 6.94 6.52+* 6.46
Triglycerides (mg/dL) 42 48 62 34 132%* 139%** 197** 216%* 171%* 202%*
Organ Weights (%) ©' (® (g
Adrenal glands 0.049 0.052 0.052 0.064 -34.6%% | -51.6%* | -53.8%*% | -62.5%* | -59.6%* | -57.8%*
Liver 10.0 6.38 10.6 6.11 -17.0 -5.0 -11.1 +16.3* +1.9 +26.3%*
Spleen 0.71 0.51 0.70 0.53 -41.4%* | -52.8%¥*% | -50.0%* | -58.5%* | -57.01%* | -62.3%*
Thymus 0.45 0.43 0.50 0.45 -74.0%% | -73.3%% 1 _68.0%*% | -82.2%* | -B0.0** | -73.3%*
Uterus 0.40 0.54 -40.7%* -38.9%* -42.6%*
WRE i<

103




267 mEMERABRBIEER

—i& L TTY =R 7Y ave =g AR RVET B — T < VBRI KT

Daily Dose (ug/kg/day) Air Control Vehicle Control 621/ 660 / 2110/ 2260 / 4350 / 4650 /
(budesonide / glycopyrrolate) 333 35.5 114 122 235 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: S F:5 M: S F:5 M: S F:5 M: S F:5 M: S F:5
Histopathology
Number examined 10 10 10 10 10 10 10 9 9 9
(unless indicated otherwise)
Adrenal glands
Atrophy (zona
fasciculata/reticularis)
Minimal 0 0 0 0 6 0 0 1 0 0
Mild 0 0 0 0 3 10 4 8 1 2
Moderate 0 0 0 0 1 0 6 0 8 7
Bone, sternum with marrow 0) (0) (0) (0)
Cellularity, decreased
Minimal 0 0 0 0 0 3
Mild 0 0 0 0 5 6
Moderate 0 0 0 0 4 0
Larynx ) (3)
Metaplasia, squamous
Minimal 0 0 1 1 0 1 4 6 3 4
Mild 0 0 0 0 0 0 1 1 0 1
Liver
Alteration, hepatocellular
(periportal)
Minimal 0 1 0 0 2 2 0 0 0 1
Mild 0 0 0 0 3 3 4 4 5 3
Moderate 0 0 0 0 0 0 3 3 4 1
Lipidosis
Minimal 0 0 0 0 3 3 3 3 0 1
Mild 0 0 0 0 0 3 2 5 1 3
Moderate 0 0 0 0 0 0 0 1 0 5
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Daily Dose (ug/kg/day) Air Control Vehicle Control 621/ 660 / 2110/ 2260 / 4350 / 4650 /
(budesonide / glycopyrrolate) 333 35.5 114 122 235 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: S F:5 M: S F:5 M: S F:5 M: S F:5 M: S F:5
Lung
Aggregates, alveolar macrophage
Minimal 0 2 2 4 4 7 7 6 7 3
Lymph node, mesenteric (0) (0) (0) (0)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 2 1
Mild 0 0 0 0 2 3
Moderate 0 0 0 0 1 3
Lymph node, tracheobronchial (®) (®) ®)
Decrease, lymphocyte (cortex)
Mild 0 0 0 0 1 0 0 4 3 2
Moderate 0 0 0 0 0 0 1 3 5 6
Spleen
Decrease, lymphocyte (PALS,
follicles)
Minimal 0 0 0 0 2 1 1 6 3 0
Mild 0 0 0 0 0 0 0 0 1 4
Moderate 0 0 0 0 0 0 0 1 0 4
Stomach 2) 3) (1 (5)
Degeneration, epithelial (with
erosion)
Minimal 0 1 0 0 0 0 0 2 3 4
Mild 0 0 0 0 0 1 0 0 2 2
Moderate 0 0 0 0 0 1 0 0 0 1
Ulceration
Minimal 0 0 0 0 0 0 1 0 0 0
Moderate 0 0 0 0 0 0 0 1 0 1
Severe 0 0 0 0 0 0 0 2 0 0
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Daily Dose (ug/kg/day) Air Control Vehicle Control 621/ 660 / 2110/ 2260 / 4350 / 4650 /
(budesonide / glycopyrrolate) 333 35.5 114 122 235 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: S F:5 M: S F:5 M: S F:5 M: S F:5 M: S F:5
Thymus ©
Decrease, lymphocyte (cortex)
Moderate 0 0 0 0 2 1 0 0 0 0
Severe 0 0 0 0 8 8 10 9 9 9
Post-dose Evaluation:
Noteworthy findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0
Number Evaluated 5 5 5 5 5 5 5 5 5 3
Body Weight (g) ® — Day 29 431.5 267.3 417.8 264.5 322.9%*% | 213.1*%* | 317.9%* | 206.7** 341.0* 207.6**
Body Weight Gain (%) © (€3] (2
Days 15-29 46.6 21.1 33.8 11.6 +84.3 +243 +79.6 +175 +155 +297
Haematology ”
Lymphocytes (10%/uL) 7.81 5.47 7.19 6.49 3.51%* 2.93%* 3.99% 2.39%* 2.778%* 2.85%
Red blood cell count (10%/uL) 8.23 7.56 8.50 8.14 8.47 7.11%* 8.36 7.35%* 8.14 7.43%
White blood cell count  (103/uL) 9.19 6.36 8.55 7.52 4.70%* 3.54%* 5.21* 3.20%* 5.24%* 4.04*
Organ Weights (%) ' (2) (2)
Adrenal glands 0.065 0.056 0.057 0.069 -26.3 -31.9* -28.1 -37.7* -29.8 -46.4%*
Liver 12.6 8.39 11.8 7.54 -21.6* -16.4* -14.4 -10.1 -12.7 -3.3
Thymus 0.49 0.45 0.52 0.43 -48.1%* -37.2%* -40.4* -55.8%* | -59.6%* -60.5%*
Uterus 0.44 0.59 -16.9 -28.8* -20.3
Histopathology
Number examined 5 5 5 5 5 5 5 5 5 3
(unless indicated otherwise)
Adrenal glands
Atrophy (zona
fasciculata/reticularis)
Minimal 0 0 0 0 0 0 0 1 0 0
Moderate 0 0 0 0 0 0 1 0 0 0
R~ <
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Daily Dose (ug/kg/day) Air Control Vehicle Control 621/ 660 / 2110/ 2260 / 4350 / 4650 /
(budesonide / glycopyrrolate) 333 35.5 114 122 235 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: S F:5 M: S F:5 M: S F:5 M: S F:5 M: S F:5
Bone, sternum with marrow 0) 0) (0) (0)
Cellularity, decreased
Minimal 0 0 0 0 2 2
Larynx
Metaplasia, squamous
Minimal 0 0 0 0 0 1 0 1 1 1
Liver
Alteration, hepatocellular
(periportal)
Minimal 0 0 0 1 0 0 0 1 0 0
Lipidosis
Minimal 0 0 0 0 0 0 1 1 0 1
Mild 0 0 0 0 0 0 0 0 2 0
Severe 0 0 0 0 0 0 1 0 0 0
Lung
Aggregates, alveolar macrophage
Minimal 0 0 1 0 3 2 4 3 2 2
Mild 0 0 0 0 0 0 0 0 2 0
Lymph node, mesenteric 0) 0) 0) 0)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 1
Mild 0 0 0 0 0 1
Lymph node, tracheobronchial 4 4
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 0 0 0 1 0
Mild 0 0 0 0 0 0 0 0 0 1
Spleen
Decrease, lymphocyte (PALS,
follicles)
Moderate 1 0 0 0 0 0 0 0 0 0
WE ~ <
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Daily Dose (ug/kg/day) Air Control Vehicle Control 621/ 660 / 2110/ 2260 / 4350 / 4650 /
(budesonide / glycopyrrolate) 333 35.5 114 122 235 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: S F:5 M: S F:5 M: S F:5 M: S F:5 M: S F:5
Stomach (0) (0) (0) (0)
Degeneration, epithelial (with
erosion)
Minimal 0 0 0 0 1 0
Thymus
Decrease, lymphocyte (cortex
Minimal 0 0 0 0 1 2 3 0 0
Mild 0 0 0 0 1 1 0 0 1 0
Severe 0 0 0 0 1 0 0 0

M =male, F =female.

- No noteworthy findings; + Mild; ++ Moderate; +++ Marked.

* p<0.05; ** p<0.01. Body weight, haematology, serum chemistry and organ weight data analysed using Dunnett’s Test.

& Day 14 mean data shown. Additional (satellite) animals were used for the toxicokinetic assessment: no formal TK analysis was performed due to the limited number of

time points and sample sizes, but the data were reviewed for the observational Cmax and Tmax and for possible test article accumulation.

Statistical significance for treated groups calculated against the placebo controls.

¢ For controls, group means are shown, for treated groups, percent differences from placebo controls are shown. Statistical significance is based on actual data (not on the
percent differences).

Main clinical observations were thin appearance and skin lesions.

¢ One mid dose male was found to have a subtle, translucent, posterior cortical cataract in the medial aspect of the right lens, and one high dose male had a corneal ulcer

most probably due to injury in the cage.
£ Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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#* 35 14-Day Inhalation Toxicity Study in Dogs with BGP MDI**32

Report Title: Glycopyrronium:Budesonide And Budesonide pMDI: 14-Day Face Mask Study No. FY14-036B

Inhalation Exposure Study with Recovery In Male and Female Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 14 days Special Features: MDI
Initial Age: approximately 6-8 months Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: budesonide, glycopyrrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide/glycopyrrolate (BGP) MDI in dogs via face mask for 14 days resulted in consistent responses in clinical
pathology, organ weights, and histopathology that were characteristic of corticosteroids effects. One BGP High male animal was euthanized moribund on
Day 7, with findings (widespread neutrophilic and histiocytic pulmonary inflammation) consistent with opportunistic infection resulting from the
immunosuppression effects of budesonide. Changes in haematology demonstrated a typical ‘stress’ leukogram following exposure to budesonide, including
increased number of  neutrophils (PMN) and monocytes as well as reduced number of lymphocytes and eosinophils in the circulation.  Clinical chemistry
analyses primarily revealed increases in ALP, GGT, and TRIG, parameters related with liver function and fat metabolism. Organ weight changes were mainly
reflected in the decrease of adrenal glands and thymus weights, as well as increase in the liver weight. ~ Statistical significance was not always achieved across
dose groups and ratio measures (relative to body weight or brain weight), and a consistent dose response is not always evident, however they were expected
responses to budesonide exposures. Weight differences were often resolved in Recovery animals. Consistent findings were observed from the microscopic
examinations, including atrophy of the adrenal cortex (zona fasciculata and zona reticularis) and decreased thymic cortical lymphocytes in all the BGP treated
animals, decreases of cortical lymphocytes in the tracheobronchial lymph node to variable degrees among groups, and hepatocellular alteration in periportal
regions of the liver. After the 14-day recovery period, some evidence of recovery was present, but no group had completely recovered to normal as seen in the
controls. Atrophy of adrenal glands and hypocellularity in the thymus were still observed in all BGP exposed groups but with reduced severity when
compared with the main study animals of the same group. Hepatocellular alterations were not observed in most of the recovery animals. Both females showed
minimal changes in the liver. Reduced number of lymphocytes in tracheobronchial lymph node, as observed in the main study animals, was not found in any
of the recovery groups. No overt test article related changes were found in other study endpoints including body weights, ophthalmology, ECG, or respiratory
parameters. Overall, the findings demonstrated in this study were typical responses to corticosteroids, e.g. budesonide in the formulation. Addition of
Glycopyrrolate to the formulation did not change the severity of effects compared to that from budesonide exposure alone. No apparent gender difference was
observed in this study. A No Observed Adverse Effect Level (NOAEL) was not defined in this study for BGP MDI.
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Daily Dose (ug/kg/day) Air Control Vehicle Control 166 / 172/ 382/ 396/ 524/ 544 /
(budesonide / glycopyrrolate) 9.14 9.50 20.8 21.6 28.6 29.6
Number of Animals
Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2
Toxicokinetics *:
Budesonide
AUC 1as1) (ng'h/mL) 61.8 36.6 79.6 103 105 139
Chnax (ng/mL) 36.7 16.9 36.8 65.4 42.0 86.9
Glycopyrronium
AUC 1as1) (ng'h/mL) 3.11 2.22 5.76 6.40 7.75 10.4
Chnax (ng/mL) 0.694 0.508 2.02 2.31 2.36 3.34
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 1t 0
Clinical Observations °© + ++ ++ ++ ++ ++ ++ ++ ++
Haematology
Haematocrit (%) 43.5 423 42.6 47.6 47.1 44.8 443 44.2 40.9 44.2
Mean corpuscular volume (fL) 68.7 69.2 67.8 66.3 68.6 68.1 70.3 69.8%* 69.3 67.5
Monocytes (103/uL) 0.60 0.50 0.46 0.40 0.56 0.51 1.24%* 0.93 0.94 0.75
Neutrophils (103/uL) 6.30 6.17 4.48 4.38 5.86 4.74 8.07 8.39% 9.01 8.74*
Platelets (103/uL) 359 295 263 343 461* 448 421 498* 422 445
Red blood cell count (10%/uL) 6.34 6.12 6.29 7.19 6.89 6.52 6.29 6.32 5.90 6.57
Serum Chemistry
Albumin (g/dL) 34 2.9 33 3.5 4. 1%* 3.9 3.9%%* 3.8 3.9%* 3.9
Albumin/Globulin ratio 1.7 1.7 1.6 2.0 1.8 2.0 1.8 2.0 1.9* 1.9
BUN/Creatinine ratio 31 26 28 28 41 35 46* 37 38 49%*
Chloride (mmol/L) 111 113 112 111 108 107 107 108 106* 106**
Creatinine (mg/dL) 0.4 0.5 0.5 0.7 0.4 0.4 0.3% 0.4 0.3 0.3*
GGT (IU/L) 0 0 0 0 3 2 6* 4* 6* Sk
Total Protein (g/dL) 5.5 4.7 54 5.2 6.4%* 5.9 6.1% 5.8 6.0* 5.9%
R~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 166 / 172/ 382/ 396/ 524/ 544 /
(budesonide / glycopyrrolate) 9.14 9.50 20.8 21.6 28.6 29.6
Number of Animals

Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2
Organ Weights (%) ¢ (2) (2)

Adrenal Glands 0.998 0.843 1.021 0.939 -38.8* -44.9%* -42.6* -46.6** -29.8 -50.8%*
Liver 270.417 | 229.609 | 311.058 | 231.693 +31.2% +28.0 +37.2% +37.0 +45.2%% | +73.9%*
Thymus 11.400 8.686 15.304 8.381 -74.3%* -63.0%* -78.4%* -68.9%* -75.7* -57.8%*
Histopathology

Number examined 4 4 3 3 3 3 3 3 4 4
(unless otherwise indicated)

Adrenal Glands

Atrophy, cortical (Zona
Fasciculata/Reticularis)

Minimal 0 0 0 0 1 0 0 0 0 0
Mild 0 0 0 0 2 2 2 2 3 4
Moderate 0 0 0 0 0 1 1 1 0 0
Liver
Alteration, hepatocellular
(periportal)
Mild 0 0 0 0 0 1 0 0 0 0
Moderate 0 0 0 0 3 2 3 3 3
Severe 0 0 0 0 0 0 0 0 0 1
Lung
Inflammation (histiocytic and
neutrophilic)
Minimal 0 1 0 0 0 0 0 0 0 0
Severe 0 0 0 0 0 0 0 0 1 0
Inflammation, chronic
(peribronchovascular)
Minimal 4 3 2 2 1 1 0 2 0 1
Mild 0 0 1 0 0 0 0 0 0 0

=
i
4
i
N
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Daily Dose (ng/kg/day) Air Control Vehicle Control 166 / 172/ 382/ 396/ 524/ 544 /
(budesonide / glycopyrrolate) 9.14 9.50 20.8 21.6 28.6 29.6
Number of Animals
Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2
Lymph node, tracheobronchial
Lymphocyte decrease (cortex)
Mild 0 0 0 0 1 1 3 0 2 1
Thymus (3)
Lymphocyte decrease (cortex)
Mild 0 1 0 0 0 0 0 0 0 0
Moderate 0 0 0 0 1 0 0 0 0 0
Severe 0 0 0 0 2 3 3 3 3 4
Post-dose Evaluation:
Number Evaluated 2 2 2 2 2 2 2 2 2 2
Noteworthy findings
Haematology
Basophils (10%/uL) 0.05 0.07 0.06 0.08 0.05 0.04* 0.02 0.06 0.04 0.05
Monocytes (10%/uL) 0.54 0.30 0.73 0.44 0.38% 0.48 0.68 0.42 0.37%* 0.47
Serum Chemistry
Potassium (mmol/L) 4.5 4.4 4.8 4.3 4.5 4.5 5.0 5.2% 4.6 4.6
Total Bilirubin (mg/dL) 0.1 0.1 0.0 0.0 0.0 0.1* 0.1* 0.1 0.0 0.0
Organ Weights (%) ¢ (2) (2)
Adrenal Glands 1.182 0.806 1.098 0.941 -41.7* -27.4 -38.4 -32.3 -35.2 -21.8
Liver 307.432 | 245.585 | 275.237 | 215.508 -11.0 -6.4 0 +3.3 -17.7* +0.7
Lung, Left Caudal 20.012 18.011 17.970 14.133 -7.2 +19.8 +10.9 +41.0* -4.3 +28.2
RE <
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Daily Dose (ug/kg/day) Air Control Vehicle Control 166 / 172/ 382/ 396/ 524/ 544 /
(budesonide / glycopyrrolate) 9.14 9.50 20.8 21.6 28.6 29.6
Number of Animals
Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
Recovery M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2 M:2 F:2
Histopathology
Number examined 2 2 2 2 2 2 2 2 2 2
Adrenal Glands
Atrophy, cortical (Zona
Fasciculata/Reticularis)
Minimal 0 0 0 0 2 1 2 0 1 2
Mild 0 0 0 0 0 0 0 2 1 0
Liver
Alteration, hepatocellular
(periportal)
Minimal 0 0 0 1 0 0 0 0 0 0
Lung
Accumulation, alveolar
macrophage
Minimal 0 0 0 0 0 0 0 1 0 0
Inflammation, chronic
(peribronchovascular)
Minimal 1 0 0 1 1 0 2 2 1 0
Mild 0 0 1 0 0 0 0 0 0
Thymus
Lymphocyte decrease (cortex)
Minimal 0 0 0 0 1 0 0 0 0 1
Mild 0 0 0 0 1 0 2 0 1 1
Moderate 0 0 0 0 0 0 0 2 1 0
Severe 0 0 0 0 0 1 0 0 0 0

M =male, F =female.

- No noteworthy findings; + Mild; ++ Moderate.

* p<0.05; ** p<0.01. Body weight, haematology, serum chemistry and organ weight data analysed using Dunnett’s Test.

¢ Day 14 mean data shown.
b
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Histopathologic examination demonstrated widespread neutrophilic and histiocytic pulmonary inflammation (pneumonia).
¢ The most common clinical observations throughout the study were related to liquid or soft stool.
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4 For controls, group means are shown, for treated groups, percent differences from controls are shown.  Statistical significance is based on actual data (not on the percent

differences).
¢ Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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#* 36 3-Month Inhalation Toxicity Study in Dogs with BGP MDI*23214

Report Title: Glycopyrronium:Budesonide pMDI and Budesonide pMDI: 90-Day Face Study No. FY14-148B

Mask Inhalation Exposure Study with Recovery in Male and Female Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 90 days Special Features: MDI
Initial Age: approximately 5-7 months Duration of Post-dose: None GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: budesonide, glycopyrrolate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide/glycopyrrolate (BGP) pMDI in male or female beagle dogs via face mask inhalation for 90 consecutive days
resulted in tissue responses in adrenal glands, liver, and thymus, consistent with the effects of corticosteroids. Corroborative changes were present in organ
weights, and to a limited degree in some hematology and serum chemistry parameters. Respiratory tract effects were not seen in any dose group.

Specific organ weight changes identified and attributed to exposure included decreased adrenal gland weights, increased liver weights and decreased thymus
weights. The weight changes corresponded to histologic findings of adrenal cortical atrophy (zona fasciculata and zona reticularis), hepatocellular alteration
consistent with glycogen accumulation and/or increased metabolic activity (an adaptive response), and thymic cortex lymphocyte decreases. Changes in
clinical pathology parameters attributed to exposure included minor decreases in eosinophil counts and minor alterations in serum chemistry (minor albumin
and triglyceride elevations).

A clear No Observed Adverse Effect Level (NOAEL) was not observed in this study. However, overall the few possible Low dose effects for BGP were
minimal in nature. There was a dose related change associated with the known effects of budesonide. At the Low dose level for BGP, there were minimal
differences from controls. Adrenal cortical changes seen in higher dose groups were not present, while liver hepatocellular alteration (an adaptive response)
was present in 1/8 BGP Low animal. Thymic cortical lymphocyte decreases persisted in 4/8 BGP Low animals at minimal to mild severity. Biologically
significant changes in hematology or serum chemistry parameters were not present in Low (or any other) dose animals.

The changes in tissues and clinical pathology in this study were characteristic of the well-described effects of corticosteroids, and were likely in response to the
budesonide component present in both test article formulations.
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Daily Dose (ng/kg/day) Air Control Vehicle Control 3.55/ 3.65/ 30.63/ 31.22/ 97.03 / 99.72 /
(budesonide / glycopyrrolate) 0.21 0.21 1.67 1.70 5.35 5.50
Number of Animals M: 4 F:4 M: 4 F:4 M: 4 F:4 M: 4 F:4 M: 4 F:4
Toxicokinetics *:
Budesonide
AUCast) (ng-h/mL) 1.19 0.435 4.41 4.27 14.5 18.5
Cuax (ng/mL) 1.03 0.534 3.51 3.94 10.5 21.2
Glycopyrronium
AUC 1) (ng-h/mL) ND ND 0.0976 0.117 0.710 0.505
Cuax (ng/mL) ND ND 0.0734 0.0606 0.29 0.404
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0 0
Clinical Observations - - - - - - - - - -
Serum Chemistry
Albumin (g/dL) 3.6 3.5 3.5 3.6 3.5 3.6 3.7 3.9 3.8 3.8
Triglycerides (mg/dL) 30 23 26 27 32 34* 42 44* 114* 68*
Organ Weights (%) ™ (2) (2)
Adrenal 0.889 1.120 0.959 0.885 -26.3 -11.9 -49.9 -44.0 -48.7 -38.1
Liver 309.796 | 251.304 | 302.734 | 244.292 -1.7 -0.2 +6.3 +15.3 +35.9 +27.9
Thymus 8.034 7.186 6.476 5.092 -53.1 -38.9 -67.8 -60.0 -72.3 -76.0
Histopathology
Number examined 4 4 4 4 4 4 4 4 4 4
Adrenals

Atrophy, cortical, zona 0 0 0 0 0 0 4 4 4 4
fasciculate/reticularis
Liver

Alteration, hepatocellular, 0 0 0 0 1 0 4 4 4 4
periportal
Thymus

Lymphocyte decrease, cortex 0 0 0 0 3 1 4 4 4 4
M =male, F=female. - No noteworthy findings.

* p<0.05; ** p<0.01. Serum chemistry data analysed using ANOVA.

& Day 90 mean data is shown
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b For controls, group means are shown, for treated groups, percent differences from placebo controls are shown. Statistical significance is based on actual data (not on the

percent differences).
¢ Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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= 37 14-Day Inhalation Toxicity Study in Rats with GFF MDI**3*!!

Report Title: Glycopyrrolate and Formoterol Fumarate pMDI: 14-Day Nose-Only Inhalation | Study Ne. FY09-086
Exposure Study with Recovery in Rats

Species / Strain: Rats / Sprague-Dawley Duration of Dosing: 14 days GLP Compliance: Yes
Initial Age: 7-8 weeks Duration of Post-dose: 14 days Special Features: MDI
Date of First Dose: - 20. Method of Administration: Inhalation Nose Only

Vehicle / Formulation: glycopyrrolate, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: High Dose GP/FF of 381/71 pg/kg/day (M 368/69 pg/kg/day, F 394/73 ng/kg/day)

Conclusion: Inhalation of Glycopyrrolate/Formoterol fumarate MDI resulted in possible minor changes in some haematology and clinical chemistry
parameters associated with the metabolism of the formoterol fumarate that generally returned to baseline with a 2-week recovery period. However, all
values were generally within normal historical ranges. These changes are likely not due to toxicity due to the lack of corresponding histopathology
findings or changes in various other supporting clinical chemistry parameters. The animals showed no histopathological findings in any dose group.
Exposure was confirmed by the presence of glycopyrrolate and formoterol fumarate in all test article-treated animals, with no measurable test article in the
vehicle or air control groups.

The No Observed Adverse Effect Level (NOAEL) of Glycopyrrolate/Formoterol fumarate MDI was considered to be the high exposure group (ie the
maximum feasible dose group) of 368/69 and 394/73 (glycopyrrolate/formoterol fumarate) pg/kg/day for the male and female Sprague-Dawley rats.
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Daily Dose: Air Control Vehicle Control | Low Dose GP/FF Mid Dose GP/FF High Dose GP/FF
(M 72/14 pg/kg/day) | (M 226/42 ng/kg/day) | (M 368/69 ng/kg/day)
(F 77/15 pg/kg/day) | (F 241/45 pg/kg/day) | (F 394/73 pg/kg/day)
Number of Animals: Main M:10 | F: 10 | M:10 | F:10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
:Recovery | M:5 | F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Time Period: Min/day 90 90 90 90 25 25 60 60 90 90
TK (formoterol) at Day14 ND ND 445 375 1625 2433 2437 4507
Cmax (pg/mL)
TK (glycopyrronium) at Dayl4 ND ND 2025 1437 3557 5137 7687 7098
Cmax (pg/mL)
Noteworthy Findings NS! NS NS NS NS NS NS NS NS NS
Died or sacrificed moribund 0 0 0 0 0 0 0 0 0 0
Body Weight (%) --- --- NS NS NS NS NS NS NS NS
Food Consumption (%) ND? ND ND ND ND ND ND ND ND ND
Water Consumption ND ND ND ND ND ND ND ND ND ND
Clinical Observations NS NS NS NS NS NS NS NS NS NS
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology® NS NS NS NS NS NS NS NS NS NS
Serum Chemistry’ NS NS NS NS NS NS NS NS NS NS
Urinalysis ND ND ND ND ND ND ND ND ND ND
Organ Weights NS NS NS NS NS NS NS NS NS NS
Gross Pathology NS NS NS NS NS NS NS NS NS NS
Histopathology NS NS NS NS NS NS NS NS NS NS
Additional Examinations ND ND ND ND ND ND ND ND ND ND
Post-dose Evaluation:
14 day Recovery Group NS NS NS NS NS NS NS NS NS NS
Findings

! NS= Nothing Significant

2 ND= Not Determined
3
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Some parameters were significantly changed compared with controls but all values were within historical values.
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= 38 14-Day Inhalation Toxicity Study in Dogs with GFF MDI*%**%!2

Report Title: Glycopyrrolate and Formoterol Fumarate pMDI: 14-Day Face Mask Inhalation | Study No. FY09-087
Exposure Study with Recovery in Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 14 days Special Features: MDI
Initial Age: 6 months Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: glycopyrrolate, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: Low Dose GP/FF of 17/3 pg/kg/day (M 17.0/3.3 pg/kg/day, F 17.3/3.4 pg/kg/day)

Conclusion: Exposure to inhaled glycopyrrolate and formoterol fumarate formulated in a combination MDI was confirmed by the presence of glycopyrrolate
and formoterol fumarate in the plasma of all treated animals, with no measurable test article in the placebo or air control groups. As expected with
formoterol fumarate, the dogs showed changes in cardiac parameters, respiratory parameters, and clinical observations consistent with formoterol symptoms
and signs reported in the literature. Additionally, histopathological findings were considered a consequence of the sustained increased heart rate and adaptive
metabolic activity in the liver characterised by swollen cytoplasm. Inhalation of glycopyrrolate and formoterol fumarate resulted in transient and biologically
insignificant changes in various clinical chemistry and haematology parameters in the 14-day recovery group that returned to baseline during the recovery
period. A clear No Observed Adverse Effect Level (NOAEL) was not observed in this study if the liver swollen cytoplasm is considered an adverse finding.
There were no signs of liver toxicity present such as liver enzyme changes. However, considering the liver swollen cytoplasm to be an adaptive response to
increased drug metabolism and the fact that the liver alterations were a minor and reversible finding in all dose groups, the low dose group (17/3 ng/kg/day
glycopyrrolate/formoterol fumarate) might reasonably be considered to be the NOAEL. There were no significant differences between the filtered air
controls and the vehicle control group.
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Daily Dose: Air Vehicle Low Dose GP/FF Mid Dose GP/FF High Dose GP/FF
Control Control (M 17.0/3.3 ng/kg/day) (M 51.3/8.8 ng/kg/day) (M 73.8/12.5 pg/kg/day)
(F 17.3/3.4 pg/kg/day) (F 52.3/9.0 ng/kg/day) (F 75.4/12.8 ng/kg/day)

Number of
Animals: Main M:4| F:4 | M:4 | F:4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4

: Recovery M:2| F:2 | M:2 | F:2 M: 2 F:2 M: 2 F:2 F:2 F:2
Time Period: 30 | 30 | 30 | 30 10 10 20 20 30 30
Min/day
TK (formoterol) at ND ND
Day14
Chmax (pg/mL) 214.84 143.73 645.58 708.21 1037.46 1141.04
AUClast (pg-h/mL) 1434.36 781.77 2211.71 2476.50 3633.39 4155.01
TK (glycopyrronium) ND ND
at Day14
Chmax (pg/mL) 1120.88 634.21 4034.71 5851.91 11552.75 11082.58
AUClast (pg-h/mL) 3377.44 1723.34 9025.38 8664.14 17046.45 13437.15
Noteworthy Findings NS NS NS NS Altered Altered Altered Altered Altered Altered

clinical signs; | clinical signs; | clinical signs; | clinical signs; | clinical signs; | clinical signs;
Liver Liver Liver/heart Liver Liver/heart Liver/heart
pathology pathology pathology pathology pathology pathology
Dled. or sacrificed 0 0 0 0 0 0 0 0 0 0
moribund
Body Weight NS! NS NS NS NS NS NS NS
Food Consumption ND? | ND ND ND ND ND ND ND ND ND
Water Consumption ND ND ND ND ND ND ND ND ND ND
Clinical Observations | NS NS NS NS Erythema (redness of chest/ears/inguinal)
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology NS3 NS NS NS NS NS NS NS NS NS
Serum Chemistry NS® | NS NS NS NS NS NS NS NS NS
RE A~ e <
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Daily Dose: Air Vehicle Low Dose GP/FF Mid Dose GP/FF High Dose GP/FF

Control Control (M 17.0/3.3 ng/kg/day) (M 51.3/8.8 ng/kg/day) (M 73.8/12.5 ng/kg/day)
(F 17.3/3.4 pg/kg/day) (F 52.3/9.0 ng/kg/day) (F 75.4/12.8 ng/kg/day)

Urinalysis NS NS NS NS NS NS NS NS NS NS

Organ Weights NS NS NS NS NS NS NS NS NS NS

Gross Pathology NS NS NS NS NS NS NS NS NS NS

Histopathology 4 4 4 4 4 4 4 4 4 4

Number of exam

Liver: 0| o 0 0 4 4 3 4 4 4

Swollen cytoplasm

Heart:  FPapillary |} 0 0 0 0 3 0 1 1

muscle Fibrosis

Additional

Examinations:

Respiratory

physiology NS NS NS NS TIT\;I\E’TT;,V THR, TMV THI;’TTVMV’ THR, TMV TNI\I;I,IT{&"V THR, TMV

measurements

Electrocardiograms

Post-dose Evaluation: Papillary Papillary

14 day Recovery NS NS NS NS NS NS NS NS muscle muscle

Group Findings fibrosis (2/2) | fibrosis (1/2)

1
2
3

HR = Heart Rate;

NS= Nothing Significant

ND= Not Determined

Some parameters were significantly changed compared with controls but all values were within historical values.

f = breathing frequency;

MYV = Minute Volume;
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TV = Tidal Volume
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= 39 3-Month Inhalation Toxicity Study in Dogs with GFF MDI**3%!3

Report Title: Glycopyrrolate and Formoterol Fumarate pMDI: 90-Day Face Mask Inhalation Exposure | Study No. FY10-129
Study in Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 90 days Special Features: MDI
Initial Age: 9 months Duration of Post-dose: 1 day GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: glycopyrrolate, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: Mid Dose GP/FF of 43.4/10.5 pg/kg/day (M 42.7/10.1 pg/kg/day, F 44.1/10.8 pg/kg/day)

Conclusion: Exposure to inhaled glycopyrrolate and formoterol fumarate formulated in a combination MDI was confirmed by the presence of glycopyrrolate
and formoterol fumarate in the plasma of all treated animals. As expected with formoterol fumarate, the dogs showed changes in cardiac and respiratory
parameters consistent with formoterol symptoms and signs reported in the literature. Additionally, the histopathological findings were considered a
consequence of adaptive metabolic activity in the liver characterised by swollen cytoplasm. Inhalation of glycopyrrolate and formoterol fumarate resulted in
transient and biologically insignificant changes in various clinical chemistry and haematology parameters in the 90-day study. If the liver swollen cytoplasm
is considered an adverse finding then a clear No Observed Adverse Effect Level (NOAEL) was not observed in this study. There were no supporting signs of
liver toxicity present such as hepatic enzyme changes or cellular necrosis. If the liver swollen cytoplasm was considered to be an adaptive response rather
than a toxic response, the NOAEL was the mid dose group. The presumed NOAEL was based on a consideration that the overall incidence of macrophage
aggregates and related findings was higher in the high dose group compared to the rest of the exposed groups and controls. There were no drug-related pre-
neoplastic or neoplastic lesions observed in any arm of the study. There were no significant differences between the filtered air controls and the vehicle
control group.
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Daily Dose: Air Control Vehicle Low Dose GP/FF Mid Dose GP/FF High Dose GP/FF
Control M 17.3/4.4 ng/kg/day) | (M 42.7/10.1 pg/kg/day) | (M 59.4/14.0 ng/kg/day)
(F 18.0/4.5 pg/kg/day) | (F 44.1/10.8 pg/kg/day) | (F 62.1/14.7 pg/kg/day)
Number of Animals M: 4 F:4 | M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Time Period: Min/day 30 30 30 30 10 10 20 20 30 30
TK (formoterol) at Day90 ND ND
Chmax (pg/mL) 434 253 765 1130 747 2000
AUClast (pg-h/mL) 1650 1020 3440 2670 4610 4490
TK (glycopyrronium) at Day90 ND ND
Chmax (pg/mL) 1910 1080 4020 11000 3670 8330
AUClast (pg-h/mL) 3780 2340 12200 9430 10300 20200
Noteworthy Findings NS NS 1Lung interstitial
Liver swollen cytoplasm | Liver swollen cytoplasm hypertrophy; Liver
swollen cytoplasm
Died or sacrificed moribund 0 0 0 0 0 0 0 0 0 0
Body Weight NS! NS NS NS NS NS NS 1 over vehicle NS NS
Food Consumption ND? ND ND ND ND ND ND ND ND ND
Water Consumption ND ND ND ND ND ND ND ND ND ND
Clinical Observations
Soft/Liquid stool 4 4 4 4 4 4 4 4 4 4
Abrasion/Laceration/Other injury 0 0 2 0 1 0 2 2 0 2
Hair loss 1 0 0 0 0 1 0 0 0 0
Vomiting 0 0 1 1 0 0 1 2 2 0
Ocular discharge 0 1 0 0 0 0 0 0 0 0
Lump/Mass 0 0 0 0 0 0 1 0 0 1
Appetite 0 0 0 0 0 1 0 0 0 0
Ophthalmoscopy NS NS NS NS NS NS NS NS NS NS
Hematology NS3 NS NS NS NS NS NS NS NS NS
Serum Chemistry NS3 NS NS NS NS NS NS NS NS NS
RE A~ <
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Daily Dose: Air Control Vehicle Low Dose GP/FF Mid Dose GP/FF High Dose GP/FF
Control M 17.3/4.4 ng/kg/day) | (M 42.7/10.1 pg/kg/day) | (M 59.4/14.0 ng/kg/day)
(F 18.0/4.5 pg/kg/day) | (F 44.1/10.8 pg/kg/day) | (F 62.1/14.7 pg/kg/day)

Number of Animals M: 4 F:4 | M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Urinalysis NS NS NS NS NS NS NS NS NS NS
Organ Weights

Liver Weight (g) 315.0 | 244.1 | 290.5 | 2249 340.9 266.4 341.0 288.1° 326.3 316.7"

Liver to Brain Weight Ratio 3.9 34 3.9 3.0 4.3 3.9 4.6 3.9 4.3 4.6"
Gross Pathology

Lung

(gillsl?zzgatlon;Gray; Left Cranial 0 0 0 0 1 1 0 0 0 0

Discoloration;Gray; Left Cranial ; 0 0 0 0 0 0 0 0 0 1
Right Cranial (minimal)
D.is?oloration;Yellow; Left Cranial 0 0 0 0 0 0 1 0 0 0

(minimal)
Histopathology Number of exam 4 4 4 4 4 4 4 4 4 4
Liver: Hepatocellular alteration* 0 0 0 0 1 1 0 3 2 4
Lung:
Accumulation, alveolar, macrophage 0 2 1 0 2 4 2 2 3 0
Aggregate, alveolar macrophage 0 3 1 2 1 0 1 1 4 3
Hypertrophy/hyperplasia, epithelial 1 0 1 0 1 0 2 0 0 0
Hypertrophy/hyperplasia, 1 0 0 3 1 1 2 0 1 4
epithelial with interstitial fibrosis
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Daily Dose: Air Control Vehicle Low Dose GP/FF Mid Dose GP/FF High Dose GP/FF

Control M 17.3/4.4 ng/kg/day) | (M 42.7/10.1 pg/kg/day) | (M 59.4/14.0 ng/kg/day)
(F 18.0/4.5 pg/kg/day) | (F 44.1/10.8 pg/kg/day) | (F 62.1/14.7 pg/kg/day)

Number of Animals M: 4 F:4 | M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4

Additional Examinations:

Respiratory physiology NS NS NS NS NS NS NS 1TV ™V 1TV

measurements

Electrocardiograms NS NS NS NS THR THR THR THR THR THR

1 NS= Nothing Significant

2 ND= Not Determined

3 Some parameters were significantly changed compared with controls but all values were within historical values.
4 This finding, generally swollen cytoplasm, was a hepatocyte response to drug metabolism.

*: p<0.05, **:p<0.01 vs Vehicle Control, HR=Heart Rate, TV=Tidal Volume, MV=Minute Volume
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= 40 14-Day Inhalation Toxicity Study in Rats with BGF MDI**3%13

Report Title: Budesonide: Glycopyrronium: Formoterol Fumarate pMDI: 14-Day Nose- | Study No. FY14-033
Only Inhalation Exposure Study with Recovery in Rats

Species / Strain: Rats / Sprague-Dawley Duration of Dosing: 14 days GLP Compliance: Yes
Initial Age: 8-9 weeks Duration of Post-dose: 14 days Special Features: MDI
Date of First Dose: _ 20. Method of Administration: Inhalation Nose Only

Vehicle / Formulation: budesonide, glycopyrrolate, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide/glycopyrrolate/formoterol fumarate (BGF) in male and female SD rats via nose-only inhalation for 14 days led
to histopathological changes in adrenal glands, liver, stomach, and lymphoid tissues including thymus, spleen, lymph nodes, and bone marrow.
Corroborative alterations were observed across different endpoints including organ weights and clinical pathology. Changes within the respiratory tract
were minimal and considered non-specific effects. Body weight reduction occurred in a dose responsive fashion. Early removal including found dead and
moribund euthanasia occurred in all test article treated groups and in a dose dependent manner, most probably due to systemic bacterial infection resulting
from the immunosuppressive effects of budesonide. There was evidence of recovery in all dose groups in most clinical pathology parameters, and
microscopic appearance of most tissues had returned to essentially within normal limits in Low dose animals. However, decreases in circulating
lymphocytes, bone marrow, spleen, lymph nodes, and thymus persisted in some recovery animals. Reduction in adrenal glands and thymus organ weights or
organ to brain weight ratios remained statistically significant in High dose males and females at all dose levels. Body weight reduction seemed to recover to
some degree; however the terminal body weights remained statistically significantly lower in all recovery groups except the Low dose males. Stomach
ulceration was observed in both males and females at all three dose levels of the main study, however none was found in the High dose recovery animals.
Changes in tissues and clinical pathology in this study were characteristic of the effects of corticosteroids, and were likely in response to the budesonide
component present in the BGF combination formulation. A clear No Observed Adverse Effect Level (NOAEL) was not observed in this study.
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Daily Dose (ng/kg/day) Air Control Vehicle Control 1820/ 1950 / 3680 / 3940/ 7660 / 8160/
(budesonide / glycopyrrolate / 96.4 / 103/ 197/ 211/ 407 / 434 /
formoterol fumarate) 56.2 63.0 114 122 236 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Toxicokinetics *:
Budesonide

Crax (ng/mL) 19.0 128 114 98.9 128 814
Glycopyrronium

Crax (ng/mL) 0.295 0.625 1.56 4.83 5.26 3.31
Formoterol fumarate

Crax (ng/mL) 0.870 0.486 2.63 3.04 3.96 3.70
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 1 0 0 2 0 4
Body Weight Gain (%) " (2) (2)
Days 0-8 53.5 7.6 57.1 14.3 S04 7% | 288** | _[13%* | 369%* | -]156%* | -4]17**
Days 8-15 13.3 3.1 9.6 -1.6 S374%% | -1340%* | -O88** | _Q88** | 3Q4** | _544%%*
Clinical Observations ° - - - - + + + +++ ++ +++
Haematology
Eosinophils (10°/uL) 0.06 0.07 0.06 0.06 0.03* 0.01** 0.02* 0.003** | 0.01** | 0.004**
Lymphocytes  (10°/uL) 6.60 5.97 7.12 5.31 1.97** 0.73* 0.98** 0.34%* 0.37** 0.15%*
Monocytes (10%/uL) 0.18 0.12 0.12 0.11 0.31%* 0.33%* 0.54%* 0.52%* 0.46** 0.47%*
Neutrophils (10*/uL) 1.21 0.78 0.88 0.56 2.02%* | 478%* | 4.16%* 8.54** 7.15%*% | 11.20%*
Serum Chemistry
ALP (IU/L) 168 111 141 92 138 68 115 77 108* 82
ALT (IU/L) 45 39 42 43 56 124%** 91%** 104** 177%* 147%*
AST (IU/L) 145 125 128 127 118 200%** 184 193* 330%* 253%%*
Total bilirubin (mg/dL) 0.1 0.2 0.1 0.2 0.2%* 0.3%* 0.2%* 0.3%* 0.2%* 0.2
Triglycerides (mg/dL) 35 48 44 43 0R** 123%** 145%* 148** 125%* 199**
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Daily Dose (pg/kg/day) Air Control Vehicle Control 1820/ 1950 / 3680/ 3940/ 7660 / 8160 /
(budesonide / glycopyrrolate / 96.4 / 103/ 197/ 211/ 407 / 434 /
formoterol fumarate) 56.2 63.0 114 122 236 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Organ Weights (%) " (g) (g)
Adrenals 0.057 0.056 0.049 0.054 +59.1 +51.3 +36.9 +46.9 +30.3 +37.4
Spleen 0.691 0.501 0.803 0.465 -46.5 -51.7 -60.1 -55.2 -66.2 -59.3
Thymus 0.467 0.393 0.510 0.408 -74.5 -80.1 -76.0 -76.4 -70.7 -72.8
Histopathology
Number examined 10 10 10 10 9 10 10 8 10 6
(unless indicated otherwise)
Adrenal glands
Atrophy, cortical (zona
fasciculata/reticularis)
Minimal 0 0 0 0 9 0 0 0 0 0
Mild 0 0 0 0 0 10 0 1 1 2
Moderate 0 0 0 0 0 0 10 7 9 4
Bone, femur w. marrow (0) (0) 0) 0)
Decreased cellularity
Minimal 0 0 0 0 0 1
Mild 0 0 0 0 2 3
Moderate 0 0 0 0 8 0
Bone, sternum w. marrow (0) (0) 0) (0)
Cellularity, decreased
Minimal 0 0 0 0 0 2
Mild 0 0 0 0 1 3
Moderate 0 0 0 0 9 1
RE A~ <
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Daily Dose (pg/kg/day) Air Control Vehicle Control 1820/ 1950/ 3680 / 3940 / 7660 / 8160 /
(budesonide / glycopyrrolate / 96.4 / 103/ 197/ 211/ 407 / 434 /
formoterol fumarate) 56.2 63.0 114 122 236 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Larynx 9) 9)
Metaplasia, squamous
Minimal 0 0 1 3 5 4 9 4 7 4
Mild 0 0 0 0 0 0 0 0 1 0
Liver
Alteration, hepatocellular
(periportal)
Minimal 0 0 0 0 0 0 5 1 0 0
Mild 0 2 0 0 0 0 1 0 4 1
Moderate 0 0 0 0 0 0 0 0 2 0
Severe 0 0 0 0 0 0 0 0 1 0
Lipidosis
Minimal 1 0 0 0 2 7 2 2 0 1
Mild 0 0 0 0 0 1 1 2 0 1
Moderate 0 0 0 0 0 2 0 4 3 4
Lungs
Aggregates, alveolar
macrophage
Minimal 1 0 1 1 1 4 4 3 3 1
Lymph nodes, mandibular 9) (0) (0) (0) (0) (8)
Decrease, lymphocyte (cortex)
Mild 0 0 0 0 3 2
Moderate 0 0 0 0 5 3
Severe 0 0 0 0 0 1
RE A~ <
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Daily Dose (pg/kg/day) Air Control Vehicle Control 1820/ 1950 / 3680/ 3940/ 7660 / 8160 /
(budesonide / glycopyrrolate / 96.4 / 103/ 197/ 211/ 407 / 434 /
formoterol fumarate) 56.2 63.0 114 122 236 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Lymph nodes, mesenteric (0) (0) (0) (0)
Decrease, lymphocyte (cortex)
Mild 0 0 0 0 3 3
Moderate 0 0 0 0 6 3
Severe 0 0 0 0 1 0
Lymph nodes, (6) (8) “4) 2) (6) (2)
tracheobronchial
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 1 3 1 1 0 0
Mild 0 0 0 0 1 4 0 0 0 0
Moderate 0 0 0 0 0 1 2 1 4 0
Severe 0 0 0 0 0 0 0 0 2 2
Spleen
Decrease, lymphocyte (PALS,
follicles)
Minimal 0 0 0 0 0 4 7 5 1 3
Mild 0 0 0 0 0 1 0 3 6 0
Moderate 0 0 0 0 0 1 0 0 3 3
Stomach (1) 4) 3) 3)
Degeneration, epithelial (with
erosion)
Minimal 0 0 0 0 1 1 1 2 2 0
Mild 0 0 0 0 0 1 0 0 2 1
Moderate 0 0 0 0 0 0 0 1 3 0
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Daily Dose (ng/kg/day) Air Control Vehicle Control 1820/ 1950 / 3680/ 3940/ 7660 / 8160 /
(budesonide / glycopyrrolate / 96.4 / 103/ 197/ 211/ 407 / 434 /
formoterol fumarate) 56.2 63.0 114 122 236 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Thymus (8) 9) (7
Decrease, lymphocyte (cortex)
Moderate 0 0 0 0 1 0 0 0 0 0
Severe 0 0 0 0 7 10 9 7 10 6
Post-dose Evaluation:
Noteworthy findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 1 1
Body Weight Gain (%) " (2) (2)
Days 0-15 61.4 17.7 92.7 16.1 -106%* | -309%* | -134%*% | 354%*% | _167¥* | -473%*
Days 15-29 39.3 11.9 44.6 14.0 +71.1 +177*%* | +82.1% | +119** | +90.8%* | +164%**
Haematology
Lymphocytes  (10°/uL) 4.35 5.43 8.15 6.51 2.83 2.08 3.21 1.42 2.17 1.26
Organ Weights (%) ™¢ (2) (g)
Adrenals 0.044 0.060 0.057 0.061 -26.8 -24.5 -28.6 -40.5 -46.4 -24.0
Thymus 0.407 0.356 0.410 0.423 -26.3 -43.8 -40.7 -69.5 -57.7 -80.0
Histopathology
Number examined 5 5 5 5 5 5 5 5 4 4
(unless indicated otherwise)
Bone, femur w. marrow (0) 0) 0) ey
Decreased cellularity
Minimal 0 0 0 0 0 3 1
Mild 0 0 0 0 0 1 0
R~ <
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Daily Dose (pg/kg/day) Air Control Vehicle Control 1820/ 1950 / 3680/ 3940/ 7660 / 8160/
(budesonide / glycopyrrolate / 96.4 / 103/ 197/ 211/ 407 / 434 /
formoterol fumarate) 56.2 63.0 114 122 236 251
Number of Animals
Main M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10 M: 10 F: 10
Recovery M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5 M: 5 F:5
Bone, sternum w. marrow (0) (0) 0) (0)
Cellularity, decreased
Minimal 0 0 0 0 4 1
Lymph nodes, mandibular 0) 0) (0) 0)
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 1
Mild 0 0 0 0 0 1
Lymph nodes, mesenteric 0) 0) (0) 0)
Decrease, lymphocyte (cortex)
Minimal 0 0 1 0 3 2
Mild 0 0 0 1 2
Lymph nodes, tracheobronchial @) 4 4 (2) 3)
Decrease, lymphocyte (cortex)
Minimal 1 0 0 0 0 0 0 0 0 1
Mild 0 0 0 0 0 0 0 0 1 1
Spleen
Decrease, lymphocyte (PALS,
follicles)
Minimal 0 0 0 0 0 0 0 0 0 3
Thymus
Decrease, lymphocyte (cortex)
Minimal 0 0 0 0 0 0 1 1 0 1
Mild 0 0 0 0 0 0 0 0 0 3
Moderate 0 0 0 0 0 0 0 0 1 0

M =male, F = female.

- No noteworthy findings; + Mild; ++ Moderate; +++ Marked.
* p<0.05; ** p<0.01. Body weight, haematology and serum chemistry data analysed using Dunnett’s Test.
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Day 14 mean data shown: limited number of sampling times precluded calculation of AUC values. Additional (satellite) animals were used for the toxicokinetic
assessment.

For controls, group means are shown, for treated groups, percent differences from placebo controls are shown. Statistical significance is based on actual data (not on the
percent differences).

Key adverse clinical observations were wasting and skin lesions, with hair loss in females at the mid and high doses.

Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.
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= 41 14-Day Inhalation Toxicity Study in Dogs with BGF MDI**3?

Report Title: Glycopyrronium:Formoterol Fumarate:Budesonide pMDI And Study No. FY14-036A
Budesonide:Formoterol Fumarate pMDI: 14-Day Face Mask Inhalation Exposure Study with
Recovery In Male And Female Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 14 days Special Features: MDI
Initial Age: 5-7 months Duration of Post-dose: 14 days GLP Compliance: Yes
Date of First Dose: - 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: budesonide, glycopyrrolate, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

Presumed No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide/glycopyrrolate/formoterol fumarate (BGF) in dogs for 14 days resulted in corroborative changes in clinical
pathology, organ weights, and histopathology that were characteristic responses to corticosteroids, e.g. budesonide in the formulation. The ‘stress’ leukogram,
e.g. increased neutrophils and decreased lymphocytes in the circulation was a typical finding following exposure to budesonide. Changes in white blood cell
types with lower cell numbers, such as monocytes and eosinophils, showed higher variability probably due to limited group size or lower sensitivity of canine
to budesonide as a testing species in general. Organ weight changes were mainly reflected in decrease of adrenal glands and thymus, a suppression resulting
from budesonide exposure, as well as increase in liver weight which might be due to increased demand for metabolism of budesonide and/or altered
fat/glucose metabolism. Consistent findings were observed from the microscopic examinations, including adrenal cortical atrophy, hepatocellular alteration,
as well as hypocellularity in the cortex of thymus and lymph nodes. Reduced number of lymphocytes in both circulation and immune tissues was the result of
immunosuppression from budesonide. The presence of Glycopyrronium and/or Formoterol fumarate in the formulation did not seem to alter the overall
pathological response to the exposures. After a 14 day recovery period, some evidence of recovery was present in all affected tissues in most animals.
Haematology, serum chemistry and most organ weight (except thymus) parameters had all returned to normal. Microscopically, the liver had returned to
normal while adrenal and thymic changes were reduced, but persistent to some degree. Clinical observation mainly revealed liquid or soft stools after repeated
exposures. No test article related changes were found in body weights, ophthalmology, ECG, or respiratory parameters.

A No Observed Adverse Effect Level (NOAEL) was not defined in this study for BGF MDI.
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Daily Dose (ug/kg/day) Air Control Vehicle Control 131/ 132/ 257/ 263/ 424 / 431/
(budesonide / glycopyrrolate / 6.72 / 6.77 / 13.3/ 13.6/ 21.6/ 21.9/
formoterol fumarate) 4.22 4.25 8.40 8.59 13.5 13.7
Number of Animals
Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2
Toxicokinetics *:
Budesonide
AUC(tast) (ng-h/mL) 16.7 18.7 39.6 48.2 81.8 93.8
Chnax (ng/mL) 10.7 17.6 29.4 46.6 55.1 61.6
Glycopyrronium
AUC(tast) (ng-h/mL) 0.979 0.839 2.18 3.25 2.91 7.88
Chnax (ng/mL) 0.513 0.385 1.33 0.937 1.97 4.97
Formoterol fumarate
AUC(ast) (ng-h/mL) 0.838 0.753 1.73 4.78 3.15 4.14
Chnax (ng/mL) 0.290 0.329 0.648 0.774 0.985 1.75
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0 0
Clinical Observations ° - - - - + + ++ ++ ++ ++
Haematology
Basophils (10%/uL) 0.04 0.05 0.03 0.04 0.05 0.06 0.05 0.06 0.08* 0.05
Eosinophils (10%/uL) 0.16 0.21 0.13 0.25 0.16 0.09* 0.12 0.12 0.06 0.08*
Large unstained cells  (10%/uL) 0.03 0.03 0.02 0.02 0.05 0.06 0.05 0.09 0.08 0.11%*
Lymphocytes (10%/uL) 2.51 3.43 2.82 2.64 2.41 1.77 2.18 2.71 1.77* 2.68
Monocytes (10%/uL) 0.34 0.69 0.40 0.30 0.71 0.80 1.12%* 1.10 0.40 1.60*
Neutrophils (10%/uL) 3.92 6.64 391 4.34 5.87 6.70 7.71% 14.48%* 7.32% 12.76%*
Platelets (10°/uL) 313 403 345 310 306 403 375 526* 409 392
White blood cells (10°/uL) 6.99 11.04 7.32 7.58 9.25 9.46 11.22% 18.56%* 9.71 17.28%
RE A~ <
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Daily Dose (ug/kg/day) Air Control Vehicle Control 131/ 132/ 257/ 263/ 424 / 431/
(budesonide / glycopyrrolate / 6.72 / 6.77 / 13.3/ 13.6/ 21.6/ 21.9/
formoterol fumarate) 4.22 4.25 8.40 8.59 13.5 13.7
Number of Animals
Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2
Serum Chemistry
Albumin (g/dL) 33 33 33 33 3.7 3.7* 3.7 3.1 3.6 3.8*
ALP (IU/L) 114 119 103 129 173 210 144 223* 185 258%*
Cholesterol (g/dL) 147 153 155 160 156 116 TTH* 108 113* 152
GGT (IU/L) 3 2 1 1 4 6 5 4 4 9
Globulin (g/dL) 1.8 2.0 1.7 1.8 2.0%* 2.0 2.0%* 2.0 2.0%* 2.0
Total protein (g/dL) 5.0 53 5.0 5.1 5.6*% 5.8%* 5.6% 5.1 5.6*% 6.0%*
Triglycerides (mg/dL) 48 51 33 56 66* 91 33 54 50 62
Organ Weights (%) ¢ (2) (2)
Adrenal 1.077 1.057 0.937 0.942 -25.2 -17.1 -33.8 -31.0* -19.1 -39.1%**
Heart 58.681 55.093 58.267 59.050 -8.0 -14.0 +2.4 -12.0 -5.9 -21.9%*
Liver 265.142 | 235.030 | 281.134 | 248.646 +26.3* +34.4%* +21.8 +34.8% +29.2* +33.8%
Lung, Left Caudal 17.076 16.275 15.162 17.550 -9.5 -28.0 -1.5 -19.6 -8.9 -33.7*
Lung, Right Caudal 16.605 15.637 14.865 16.914 -11.9 -27.1%* -4.9 -23.0 -7.1 -24.3
Thymus 10.395 7.233 7.199 9.171 -51.9 -62.1%* -51.2 -56.4 -56.5 -76.2%*
Histopathology
Number examined 4 4 3 3 3 3 3 3 4 4
Adrenals
Cortical atrophy (Zona
Fasciculata/Reticularis)
Minimal 0 0 0 0 0 1 0 1 0 0
Mild 0 0 0 0 3 2 2 2 3 3
Moderate 0 0 0 0 0 0 1 0 1 1
WEA~FE<
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Daily Dose (ug/kg/day) Air Control Vehicle Control 131/ 132/ 257/ 263/ 424 / 431/
(budesonide / glycopyrrolate / 6.72 / 6.77 / 13.3/ 13.6/ 21.6/ 21.9/
formoterol fumarate) 4.22 4.25 8.40 8.59 13.5 13.7
Number of Animals
Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2
Liver
Periportal hepatocellular
alteration
Mild 0 0 0 0 2 2 2 0 0 0
Moderate 0 0 0 0 1 1 1 3 4 3
Severe 0 0 0 0 0 0 0 0 0 1
Lung
Accumulation, alveolar
macrophage
Minimal 0 0 0 0 0 0 0 0 0 1
Inflammation, chronic
(peribronchovascular)
Minimal 4 4 2 3 2 0 2 0 1 0
Inflammation, mixed (alveolar)
Minimal 3 4 2 3 1 0 2 0 2 2
Lymph node, tracheobronchial
Decreased cortical lymphocytes
Minimal 0 0 0 0 1 0 0 0 0 0
Mild 0 0 0 0 1 0 1 2 3 2
Thymus
Decreased cortical lymphocytes
Moderate 0 0 0 0 1 0 0 0 0 0
Severe 0 0 0 0 2 3 3 3 4 4
RE A~ <
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Daily Dose (ug/kg/day) Air Control Vehicle Control 131/ 132/ 257/ 263/ 424 / 431/
(budesonide / glycopyrrolate / 6.72 / 6.77 / 13.3/ 13.6/ 21.6/ 21.9/
formoterol fumarate) 4.22 4.25 8.40 8.59 13.5 13.7
Number of Animals
Main M: 4 F:4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F:4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2
Post-dose Evaluation:
Number Evaluated 2 2 2 2 2 2 2 2 2 2
Noteworthy findings
Haematology
Lymphocytes (10%/uL) 2.24 2.51 2.63 2.93 2.86 2.12 1.97 1.47%* 1.85 2.17
Organ Weights (%) ©¢ (2) (2)
Kidney 39.199 36.599 52.535 36.236 -13.0 +7.9 -10.7 +7.6 -20.9* +26.8
Thymus 10.403 6.716 6.574 11.142 +29.1 -49.1 -22.1 -67.0%* -57.6 -30.1
Histopathology
Number examined 2 2 2 2 2 2 2 2 2 2
Adrenals
Cortical atrophy (Zona
Fasciculata/Reticularis)
Minimal 0 0 0 0 1 2 1 1 2 0
Mild 0 0 0 0 1 0 0 1 0 2
Moderate 0 0 0 0 0 0 1 0 0 0
Lung
Accumulation, alveolar
macrophage
Minimal 0 0 0 0 0 0 0 0 1 0
Inflammation, chronic
(peribronchovascular)
Minimal 2 1 2 1 1 1 2 2 1 2
Inflammation, mixed (alveolar)
Minimal 1 0 0 1 1 1 2 1 2 2
RE A~ <
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Daily Dose (ug/kg/day) Air Control Vehicle Control 131/ 132/ 257/ 263/ 424 / 431/
(budesonide / glycopyrrolate / 6.72 / 6.77 / 13.3/ 13.6/ 21.6/ 21.9/
formoterol fumarate) 4.22 4.25 8.40 8.59 13.5 13.7
Number of Animals

Main M: 4 F: 4 M:3 F:3 M:3 F:3 M:3 F:3 M: 4 F: 4
Recovery M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2 M: 2 F:2

Lymph node, tracheobronchial
Decreased cortical lymphocytes

Mild 0 0 0 0 0 0 1 0 0 0
Thymus
Decreased cortical lymphocytes
Minimal 0 0 0 0 1 2 0 0 0 0
Mild 0 0 0 0 0 0 2 1 0 1
Moderate 0 0 0 0 0 0 0 0 2 1
Severe 0 0 0 0 0 0 0 1 0 0

M =male, F =female.

- No noteworthy findings; + Mild; ++ Moderate.

* p<0.05; ** p<0.01. Haematology, serum chemistry and organ weight data analysed using ANOVA/Dunnett’s Test.

& Day 14 mean data shown.

The most common clinical observations observed throughout the study were related to liquid or soft stool.

For controls, group means are shown, for treated groups, percent differences from placebo controls are shown. Statistical significance is based on actual data (not on the
percent differences).

Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.

b
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= 42 3-Month Inhalation Toxicity Study in Dogs with BGF MDI*23%16

Report Title: Budesonide:Glycopyrronium:Formoterol Fumarate: pMDI and Study No. FY14-148A
Budesonide:Formoterol Fumarate pMDI: 90-Day Face Mask Inhalation Exposure Study in Male and

Female Beagle Dogs

Species / Strain: Dogs / Beagle Duration of Dosing: 90 days Special Features: MDI
Initial Age: approximately 5-7 months | Duration of Post-dose: None GLP Compliance: Yes

Date of First Dose: _ 20. Method of Administration: Inhalation Face Mask

Vehicle / Formulation: budesonide, glycopyrrolate, formoterol fumarate, propellant HFA-134a, DSPC, calcium chloride in an MDI

No Observed Adverse Effect Level: Not determined

Conclusion: Exposure to inhaled budesonide/glycopyrrolate/formoterol fumarate (BGF) MDI in male or female beagle dogs via face mask inhalation for 90
consecutive days resulted in tissue responses in adrenal glands, liver, and thymus, consistent with the effects of corticosteroids. Such changes were usually
corroborative across several different pathology endpoints (e.g. organ weights, clinical pathology and histopathology), though perfect correlations and/or a clear
dose response were not always seen in this study. No consistent evidence of gender disparity across pathology endpoints was present. Respiratory tract effects
were not seen in any dose group.

Specific organ weight changes identified and attributed to exposure included decreased adrenal gland weights, increased liver weights and decreased thymus
weights. The weight changes corresponded to histologic findings of adrenal cortical atrophy (zona fasciculata and zona reticularis), hepatocellular alteration
consistent with glycogen accumulation and/or increased metabolic activity (an adaptive response), and thymic cortex lymphocyte decreases. Changes in
clinical pathology parameters attributed to exposure included minor alterations in serum chemistry (minor increases in the liver enzymes alkaline
phosphatase and gamma glutamyl transferase, and minor albumin and triglyceride elevations).

A clear No Observed Adverse Effect Level (NOAEL) was not observed in this study. However overall the few possible Low dose effects for BGF were
minimal in nature. There was a dose related change associated with the known effects of budesonide and/or formoterol fumarate. At the Low dose level for
BGF, there were minimal differences from controls. Adrenal cortical changes seen in higher dose groups were not present, while liver hepatocellular
alteration (an adaptive response) was present in a minority (3/8) of animals at minimal severity in the Low dose groups. Thymic cortical lymphocyte
decreases persisted in most (7/8) animals at minimal severity in the Low dose groups. Biologically significant elevations in serum chemistry parameters
were not present in Low dose animals.

The changes in tissues and clinical pathology in this study were characteristic of the well described effects of corticosteroids, and were likely in response to
the budesonide component present in BGF.

RHA <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 3.16/ 3.35/ 16.73 / 17.55/ 58.39 / 61.37/
(budesonide / glycopyrrolate / 0.20/ 0.21/ 1.06 / 1.11/ 3.39/ 3.56/
formoterol fumarate) 0.10 0.11 0.60 0.63 1.94 2.03
Number of Animals M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Toxicokinetics *:
Budesonide
AUC(tast) (ng-h/mL) 0.426 0.285 1.96 3.12 13.8 13.1
Crnax (ng/mL) 0.822 0.446 1.90 4.99 22.9 18.6
Glycopyrronium
AUC(ast) (ng-h/mL) ND ND 0.0388 0.0291 0.634 0.688
Crnax (ng/mL) ND ND 0.0336 0.0514 0.324 0.380
Formoterol fumarate
AUC(tast) (ng-h/mL) ND ND 0.0347 0.0506 0.370 0.324
Chnax (ng/mL) ND ND 0.0298 0.0440 0.346 0.219
Noteworthy Findings
Died or Sacrificed Moribund 0 0 0 0 0 0 0 0 0 0
Body Weight Gain (%) " (kg) (kg)
Days 0-91 1.5 0.8 0.9 1.5 +77.8 -60.0* +33.3 -93.3% +22.2 -80.0%*
Clinical Observations ¢ ++ + ++ + ++ + ++ + ++ +
Serum Chemistry
Albumin (g/dL) 34 35 35 35 33 3.7* 3.6* 3.7 3.7% 3.8%
ALP (IU/L) 89 59 82 92 51%* 58 68 55 115% 155
Triglycerides (mg/dL) 41 39 39 42 34 30 74%* 47 68 76
Organ Weights (%) ™4 (2) (2)
Adrenal 1.13 1.14 1.08 1.14 0.74%* 0.64%* 0.56%* 0.47%* 0.75%* 0.73
Liver 344 286 373 286 348 252 373 318 384 314
Thymus 14.5 9.46 8.51 11.7 10.0 5.62%* 7.05 5.07%* 6.90 4.39%*
RE A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 3.16/ 3.35/ 16.73 / 17.55/ 58.39 / 61.37/
(budesonide / glycopyrrolate / 0.20/ 0.21/ 1.06 / 1.11/ 3.39/ 3.56/
formoterol fumarate) 0.10 0.11 0.60 0.63 1.94 2.03
Number of Animals M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4 M: 4 F: 4
Histopathology
Number examined 4 4 4 4 4 4 4 4 4 4
Adrenals
Cortical atrophy (Zona
Fasciculata/Reticularis)
Minimal 0 0 0 0 0 0 1 1 0 1
Mild 0 0 0 0 0 0 1 1 0 0
Moderate 0 0 0 0 0 0 2 2 4 3
Liver
Periportal hepatocellular
alteration
Minimal 0 0 0 0 1 2 4 1 2 0
Mild 0 0 0 0 0 0 0 2 0 2
Moderate 0 0 0 0 0 0 0 1 2 0
Thymus
Decreased cortical
lymphocytes 0 0 0 0 3 3 1 0 0 0
Minimal 0 0 0 0 1 0 2 1 0 0
Moderate 0 0 0 0 0 0 1 3 4 4
Severe

M =male, F ={female.

- No noteworthy findings; + Mild; ++ Moderate.

* p<0.05; ** p<0.01. Body weight, serum chemistry and organ weight data analysed using Dunnett’s Test.

& Day 90 mean data is shown.

b For controls, group means are shown, for treated groups, percent differences from placebo controls are shown. Statistical significance is based on actual data (not on the
percent differences).

¢ Clinical observations primarily consisted of liquid/soft stools.

d Both absolute and relative weights differed from controls in the direction indicated. Displayed figures are for the absolute organ weight effects.

143




2.6.7 MBS 2R
—Ms  TT V=R avu =y AR RVET v—L T < VR FIY

2.6.7.8 In Vitro Eiz= 4R

= 43 Bacterial Reverse Mutation Assay with Glycopyrronium Bromide (Glycopyrrolate)*--!!

Report Title: Bacterial Reverse Mutation Assay Study No. AD91RW.502ICH.BTL

Strain: S. typhimurium TA98, TA100, TA1535, TA1537, and E. coli WP2 uvr4

Metabolizing System: Aroclor induced rat liver S9 GLP Compliance: Yes

Vehicle: Sterile Water For Test Article: Sterile Water For Positive Controls: 2-aminoanthracene, 2-
nitrofluorene, sodium azide, 9-aminoacridine,
methyl methanesulfonate

Treatment: Preliminary Toxicity Assay: 6.7, 10, 33, 67, 100, 333, 667, 1000, 3333 and 5000 pg per plate
Mutagenicity Assay: 100, 333, 1000, 3333 and 5000 pg per plate

Cytotoxic Effects: The dose levels tested were 6.7, 10, 33, 67, 100, 333, 667, 1000, 3333 and 5000 ug per plate. Neither precipitate nor toxicity was
observed.

Genotoxic Effects: In the mutagenicity assay, no positive mutagenic responses were observed with any of the tester strains in either the presence or absence
of S9 activation. Neither precipitate nor background lawn toxicity was observed. Under the conditions of this study, Glycopyrronium Bromide
(Glycopyrrolate) was concluded to be negative in the Bacterial Reverse Mutation Assay.
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Metabolic Test article Dose level Mutagenicity Assay  Revertant colony counts (Mean + SD)
activation (ng/plate) TA98 TA100 TA1535 TA1537 WP2uvrA
Without Sterile water 100 pL/plate 12+6 96 + 16 9+2 5+1 16+4
activation
Glycopyrronium | 100 9+1 106 = 17 8+2 5+1 21+4
bromide 333 15+4 100+ 10 8+1 7+4 24 +7
1000 19+7 109+7 7+2 5+3 22+4
3333 19+1 82+9 7x1 5+1 10+3
5000 19+4 82+ 12 5+2 6+1 14+5
2NF 1.0 95+ 18
SA 1.0 561 +£68 138 +£25
9AAD 75 459 + 185
MMS 1000 263 +45
With activation Sterile water 100 pL/plate 16+6 88+ 14 13+1 7+1 20+3
Glycopyrronium | 100 10+2 92+13 9+2 7+£5 22+3
bromide 333 18+2 91+15 11+1* 9+2 25+7
1000 16 £11 106 £3 8£2 5+5 28+2
3333 23+1 80+ 11 12+5 7+4 17+4
5000 16+9 104+ 15 6=+1 9+2 24+2
2AA 1.0 388 £ 96 78 £ 11
2AA 2.0 712 +£ 96 50+£3
2AA 15 318+ 17
SA Sodium azide
2AA 2-amino anthracene
9AAD 9-Aminoacridine
2NF 2-nitrofluorene
MMS Methyl methane sulfonate

* One replicate plate was lost due to contamination. Therefore standard deviation was calculated where n=2.
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5 44 In Vitro Mammalian Cell Micronucleus Assay in TK6 Cells with Glycopyrronium Bromide (Glycopyrrolate)**3-!-

Report Title: In Vitro Mammalian Cell Micronucleus Assay in TK6 Cells Study No. AD91RW.3611CH.BTL

Strain: TK6 cells

Metabolizing System: Aroclor induced rat liver S9 GLP Compliance: Yes

. . . . For Positive Control: mitomycin C,
Vehicle: Sterile Water For Test Article: Sterile Water

vinblastine, cyclophosphamide

Treatment: Preliminary Toxicity Assay: 0.0398 to 398 ug/mL (1 mM)

Micronucleus assay: 50 to 398 pg/mL

Cytotoxic Effects: In the micronucleus assay, substantial cytotoxicity was not observed at any dose level in any of the treatment groups. The highest dose
analyzed under each treatment condition was the highest dose tested in the micronucleus assay, which met the dose limit as recommended by testing
guidelines for this assay.

Based on the findings of this study, Glycopyrronium Bromide (Glycopyrrolate) was conducted to be negative for the induction of micronuclei in both non-
activated and S9-activated test systems in the in vitro mammalian cell micronucleus test using TK6 cells.
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Metabolic Test article Dose PD* Cytotoxicity” Percentage of MNMNE cells
activation (% of control) per total mononucleated cells
counted

27hr continuous Water NA 1.7 0 0.55
treatment

Glycopyrronium bromide | 100 pg/mL 1.6 4 0.60
Without activation Glycopyrronium bromide | 200 pg/mL 1.6 6 0.45

Glycopyrronium bromide | 398 pg/mL 1.5 8 0.45

VB 10 ng/mL 1.2 25 2.05%*
4hr treatment with Water NA 1.8 0 0.50
23hr recovery

Glycopyrronium bromide | 100 pg/mL 1.8 1 0.45
Without activation Glycopyrronium bromide | 200 pg/mL 1.8 0 0.45

Glycopyrronium bromide | 398 pg/mL 1.9 -6 0.45

MMC 0.08 pg/mL 1.4 24 1.50%*
4hr treatment with Water NA 1.7 0 0.45
23hr recovery

Glycopyrronium bromide | 100 pg/mL 1.7 -2 0.50
With activation Glycopyrronium bromide | 200 pg/mL 1.7 -2 0.45

Glycopyrronium bromide | 398 pg/mL 1.7 0 0.55

CP 3 ug/mL 1.2 26 1.45%%*

MMC: Mitomycin C; CP: Cyclophosphamide; VB: Vinblastine; NA: Not applicable; Fisher’s Exact Test: *p<0.05; **p=<0.01
& PD = Population doubling

b Relative to vehicle control

MNMN = micronucleated mononucleate cells
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2.6.7.9 In Vivo ig{nE=EER

4.23.3.2.1

F* 45 In Vivo Micronucleus Assay in Rats with Glycopyrronium Bromide (Glycopyrrolate)

Report Title: n Vivo Micronucleus Assay in Rats Study No. AD91RW.125M012ICH.BTL
Species/Strain: Sprague-Dawley (Hsd:SD) rats Sampling Time: 24 and 48 hours GLP Compliance: Yes
Age: 6-7 weeks Method of Administration: Oral gavage No.of Cells Analyzed/Animals: 2000

Cells Micronuclei in Evaluated: Polychromatic | Vehicle/Formulation: Deionized water
erythrocyte (PCE) cells in rat bone marrow

Treatment: Dose Range Finding: 500, 1000 and 2000 mg/kg
Definitive Assay: 500, 1000 and 2000 mg/kg

Special Features: This study was conducted in compliance with the testing guidelines of the ICH S2(R1) 2011 and OECD 1997.

Toxic/Cytotoxic Effects: No mortality occurred at any dose level during the course of the definitive assay. Clinical signs included piloerection and diarrhea
observed at 2000 mg/kg. All other rats appeared normal throughout the observation period. No appreciable reductions in the PCEs/EC ratio in the test article
groups compared to the vehicle control group was observed indicating the test did not induce cytotoxicity.

Genotoxic Effects: Under the conditions of this study, the administration of Glycopyrronium Bromide (Glycopyrrolate) at doses up to and including a dose of
2000 mg/kg was concluded to be negative in the Micronucleus assay.

Evidence of Exposure: Study did not include assessment of systemic exposure.
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Sampling time Control/Test article Dose (mg/kg) Sex/No. of PCE/total erythrocyte | Number MnPCE/PCE
animals/group (mean £ SD) scored

Vehicle* 0 Male 5 0.534+0.01 2 /10000
Glycopyrronium 500 Male 5 0.528 +0.01 1 /10000

24 hrs post dose bromide 1000 Male 5 0.529 + 0.00 1 /10000

2000 Male 5 0.534+0.01 1 /10000

Cyclophosphamide 40 Male 5 0.565 + 0.02 **216 /10000
Vehicle* 0 Male 5 0.524 +0.01 1/10000

48 hrs post dose Glycopyrronium 2000 Male 5 0.524 = 0.01 4/10000
bromide

* Deionized water

** Statistically significant increase.
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p<0.05 (Kastenbaum-Bowman Tables. Binominal distribution)
PCE: polychromatic erythrocyte; MnPCE: micronucleated polychromatic erythrocytes
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2.6.7.10 M ARTERER

F* 46 104-Week Inhalation Toxicity Study in Mice with GP MDI***4!!

Report Title: Glycopyrrolate pMDI: Up to 104 Week Nose-Only Inhalation Toxicology Study in

B6C3F1

Study Number: FY14-128

Species/strain: Mouse/B6C3F1

Duration of dosing: 104 Weeks

GLP compliance: Yes

Initial age: approximately 12 weeks

Method of administration: Inhalation nose-only

Date of first dose: _ 20.

Vehicle/formulation: Calcium Chloride Dihydrate
(CaCly) and 1,2-Distearoyl-sn-Glycero-3-Phosphocholine
(DSPC), propellant HFA-134a

Treatment of controls: Inhalation nose-only

Basis for high-dose selection: The high dose was determined by an initial study (14-day nose only inhalation study: FY14-111).

that the high dose would be tolerated and was the maximum technically feasible, based on minimum oxygen requirements.

This study demonstrated

Special features: None

Conclusion: Chronic administration of glycopyrrolate under the conditions of this study was not carcinogenic in mice at any dose level. All dose levels
showed statistically significant reduction in body weight gains even though none of the clinical observations seemed to be related with test article treatment.
On the histological level, limited non-neoplastic effects were observed and were associated with test article treatment. In conclusion, evidence of toxicity in
the nose were considered to be non-specific effects of inhalation, which were likely not related mechanistically to the treatment with glycopyrrolate but rather

were simply physical effects resulting from the high loads of inhaled exogenous material.
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Daily dose (pg/kg)

Air Control

Vehicle Control

347

335

705

700

1460

1420

Gender

M F

M

F

Toxicokinetics:

Not conducted

Noteworthy Findings

Number of animals:
At start

60 60

60

60

60

60

60

60

60

60

Died/sacrificed moribund

14 19

20

19

15

22

15

17

15

20

Terminal sacrifice

46 41

40

41

45

38

45

43

45

40

Survival (%)

76.

7 68.3

66.7

68.3

75.0

63.3

75.0

71.7

75.0

66.7

Body Weight at Week 102 (g)*

38.

9 38.7

39.2

38.5

-8.7*

-14.5*

-16.6*

-27.3*

Clinical Observation

Bruising

Damaged ear

Damaged hindlimb

Hair loss

Abrasion

Laceration

Lesion

Skin-red

Skin-swelling

Rough hair coat

Rash

Scar

Gasping

Labored respiration

Rapid respiration

Lump/Mass
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Daily dose (pg/kg) Air Control Vehicle Control 347 335 705 700 1460 1420
Number of Animals Evaluated M: 60 F: 60 M: 60 F: 60 M: 60 F: 60 M: 60 F: 60 M: 60 F: 60
(unless otherwise indicated)
Number of animals with neoplastic
lesions:
Systemic
Haemangiosarcoma 5 1 1 2 4 0 2 2 2 1
Histiocytic sarcoma 2 3 0 1 2 3 3 0 0 1
Lymphoma 1 19 1 17 7 10 3 17 2 4
Harderian glands
Adenocarcinoma 0 1 3 1 1 1 2 0 5 2
Adenoma 9 1 4 4 3 2 1 1 2
Liver
Hepatocellular Adenoma 20 4 17 8 11 0 14 1 13 0
Hepatocellular Carcinoma 19 1 18 2 11 1 3 1 10 1
Lung, Left
Alveolar-bronchiolar Adenoma 2 3 3 2 0 1 1 0 1 2
Alveolar-bronchiolar Carcinoma 2 1 2 1 2 0 2 0 1 1
Carcinoma, metastatic 0 0 0 0 0 0 0 0 0 2
Hepatocellular Carcinoma, 6 0 2 0 2 0 1 1 4 0
metastatic
Lung, Right
Alveolar-bronchiolar Adenoma 6 0 6 0 9 7 4 1 1 6
Alveolar-bronchiolar Carcinoma 2 2 7 1 7 1 2 2 4 2
Carcinoma, metastatic 0 0 0 0 0 0 0 0 0 2
Hepatocellular Carcinoma, 6 0 2 0 4 0 1 0 4 0
metastatic
Mammary gland
Adenocarcinoma - 0 - 0 - 0 - 0 - 2
Pituitary glands
Adenoma, Pars Distalis 0 6 1 4 0 4 0 2 1 0
RE it
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Daily dose (pg/kg) Air Control Vehicle Control 347 335 705 700 1460 1420
Number of Animals Evaluated M: 60 F: 60 M: 60 F: 60 M: 60 F: 60 M: 60 F: 60 M: 60 F: 60
(unless otherwise indicated)
Skin
Fibrosarcoma 1 1 0 1 0 5 0 2 0 1
Small Intestine - duodenum
Adenoma 1 0 0 0 0 3 1 0 2 0
Thyroid glands
Adenoma, follicular cell 8 12 19 27 11 17 14 14 9 12
Noteworthy findings:
Histopathology - non-neoplastic
lesions
Skin
Abscess, Preputial Gland 0 0 0 0 0 0 0 0 1 0
Abscess, Subcutis 0 0 0 0 1 0 0 0 0 0
Decreased Hair Follicle 0 0 0 1 0 0 0 0 1 0
Edema, Subcutis 0 0 0 0 1 1 1 0 0 1
Infiltrate, Mononuclear Cell 0 1 0 0 0 0 0 1 0 1
Inflammation, Chronic, Dermis 0 0 0 1 0 0 0 0 0 0
Inflammation, Chronic, Subcutis 0 0 2 0 1 0 0 0 0 0
Ulcer, Epidermis 0 0 0 0 0 0 0 1 0 0
Nasal turbinates, level 1
Inflammation, acute 1 1 0 1 2 3 3 1 5 1
Eosinophilic material, airway 0 0 0 0 0 0 0 1 1 0
Degeneration,hyaline, respiratory 0 3 27 36 11 24 8 34 24 26
epithelium
RE it
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Daily dose (pg/kg) Air Control Vehicle Control 347 335 705 700 1460 1420
Number of Animals Evaluated M: 60 F: 60 M: 60 F: 60 M: 60 F: 60 M: 60 F: 60 M: 60 F: 60
(unless otherwise indicated)
Nasal turbinates, level 2
Inflammation, acute 0 1 0 0 2 1 1 1 1 0
Eosinophilic material, airway 0 0 0 0 0 0 0 2 1 2
Degeneration, hyaline, 0 1 47 57 17 51 35 55 47 59
respiratory epithelium
Degeneration, hyaline, olfactory 0 0 1 2 2 5 10 8 15 31
epithelium
Nasal turbinates, level 3
Inflammation, acute 0 1 1 0 0 1 0 1 2 0
Eosinophilic material, airway 0 0 0 1 3 0 2 11 0 9
Degeneration,hyaline, respiratory 0 0 42 14 13 42 35 41 47 56
epithelium
Degeneration, hyaline, olfactory 0 0 38 53 39 17 44 40 52 55
epithelium
Nasal turbinates, level 4
Inflammation, acute 0 1 3 1 0 0 0 1 1 7
Eosinophilic material, airway 1 0 9 2 3 0 24 28 13 34
Degeneration, hyaline, respiratory 0 0 0 0 0 6 0 0 2 1
epithelium
Degeneration, hyaline, olfactory 0 0 57 47 47 24 57 59 58 60
epithelium
Stomach
Hyperplasia, mucosa, glandular 12 2 24 6 37 17 34 16 30 14
Thyroid
Hyperplasia, follicular cell 53 55 53 56 58 56 59 55 53 57

M =male, F =female.
No noteworthy findings

*  p<0.05 Body weight data was analysed using Dunnett’s Test.
a

For controls, group means are shown, for treated groups, percent differences from controls are shown.

differences).
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=& 47 104-Week Inhalation Toxicity Study in Rats with GP MDI*>3412

Report Title: Glycopyrrolate pMDI: Up to 104 Week Nose-Only Inhalation Toxicology Study in | Study Number: FY12-072
Sprague Dawley Rats

Species/strain: Rats / Sprague- Duration of dosing: 104 Weeks GLP compliance: Yes

Dawley (CD)

Initial age: 9-10 weeks Method of administration: Inhalation nose-only

Date of first dose: - 20. Vehicle/formulation: Calcium Chloride Dihydrate Treatment of controls: Inhalation nose-only
(CaCly) and 1,2-Distearoyl-sn-Glycero-3-Phosphocholine
(DSPC), propellant HFA-134a

Basis for high-dose selection: The high dose was determined by the initial studies that were conducted (ie 14-day nose-only inhalation study: FY08-076;
180-day nose-only inhalation study: FY10-120). These studies demonstrated that the high dose was the maximum technically feasible dose based on
minimum oxygen requirements.

Special features: Exposures were conducted via a nose-only inhalation system 7 days/week.

Conclusion: Chronic administration of glycopyrrolate under the conditions of this study was not carcinogenic in rats at any dose level. All doses showed
statistically significant reductions in body weight gains even though none of the clinical observations seemed to be related to test article treatment. On the
histological level, limited non-neoplastic effects were observed within the larynx and nose and were associated with test article treatment. No treatment-
related proliferative (ie hyperplastic, pre-neoplastic or neoplastic) changes were observed.

Evidence of toxicity in the nose and larynx were considered to be non-specific effects of inhalation which were likely not related mechanistically to the
treatment of glycopyrrolate, but rather were simply physical effects resulting from the high loads of inhaled exogenous material.
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Daily Dose (png/kg/day) Air Control Vehicle Control 151.70 165.93 302.92 330.66 620.45 684.14
Gender M F M F M F M F M F
Toxicokinetics: Not conducted.
Noteworthy Findings
Number of animals:
At start 70 ¢ 70 ¢ 70 ¢ 70 ¢ 70 ¢ 70 ¢ 70 ¢ 70 ¢ 70 ¢ 70 ¢
Died/sacrificed moribund 22 38 33 34 25 31 25 35 22 31
At terminal sacrifice 37 22 27 25 35 29 32 22 37 29
Survival (%) Week-51 100.0 88.6 91.4 90.0 90.0 92.9 95.7 92.9 98.6 95.7
Survival (%) Terminal 63.3 36.7 45.0 433 58.3 48.3 58.3 41.7 63.3 48.3
Body Weight (%)°
Week 81 (g) 764.8 520.5 765.9 459.8 -11.9* -4.9 -20.0%* -0.3 -20.1%* -13.3*
Clinical Observation
Skin rash 1 0 0 0 0 0 0 0 1 0
Skin lesion including abrasion and 11 7 12 10 9 6 4 6 5 4
laceration
Organ Weight (g, mean)
at terminal sacrifice
Heart 1.73 1.34 1.80 1.31 1.72 1.23 1.65 1.34 1.62" 1.20
Kidney 3.36 2.44 3.58 2.29 3.17° 2.27 3.08™ 2.38 2.92* 2.14
Liver 16 12 18 14 14" - 16 12° 13 10™
Spleen 1.18 0.79 1.18 0.87 0.98 0.76 1.38 0.76 1.14 0.67"
Thymus 0.57 0.50 0.61 0.44 0.45™ 0.36 0.41* 0.45 0.34™ 0.30"
RE A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 151.70 165.93 302.92 330.66 620.45 684.14
12-month sacrifice (including all available pre-terminal animals  Day 1 - 365
N f Animals Evaluat
umber of Animals Evaluated M:10 | F:18 | M:17 | F:17 | M:17 | F:15 | M:13 | F:15 | M:11 | F:14
(unless otherwise indicated)
Noteworthy findings:
Histopathology - non-neoplastic lesions
Larynx (12) (10)
Metaplasia, squamous 0 0 3 4 5 1 5 6 5 9
Lung
Aggregates, alveolar macrophage 6 14 13 10 8 10 7 12 7 9
Nasal turbinates, level 1
Degeneration, hyaline: respiratory
epithelium 0 0 0 0 2 0 0 2 0 1
Inflammation, neutrophilic 0 0 1 0 3 0 0 0 1 0
Nasal turbinates, level 2
Degeneration, hyaline: olfactory
epithelium 0 0 0 0 4 0 2 4 5 3
Inflammation, neutrophilic 0 0 1 0 0 0 1 0 1 0
Nasal turbinates, level 3
Degeneration, hyaline: olfactory
epithelium 2 0 5 2 5 2 5 7 7 4
Nasal turbinates, level 4
Degeneration, hyaline: olfactory
epithelium 6 3 10 5 9 5 9 8 11 7
RE i <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 151.70 165.93 302.92 330.66 620.45 684.14
12-month sacrifice (including all available pre-terminal animals  Day 1 - 365
Number of Animals Evaluated M:10 | F:18 | M:17 | F:17 | M:17 | F:15 | M:13 | F:15 | M:11 | F:14
(unless otherwise indicated)
Noteworthy findings:
Histopathology - non-neoplastic lesions
Liver
Hepatocellular Glycogen 0 0 1 0 1 0 1 0 0 0
Accumulation
Hyperplasia, Biliary with 5 3 5 3 2 1 5 2 4 4
Lymphohistiocytic Infiltrates
Skin
Keratoacanthoma; Benih; Primary 1 0 0 0 0 0 0 0 0 0
Lipoma; Benign; Primary 0 0 0 0 0 0 1 0 0 0
Skin (subcutis)
Fibroma; Benign; Primary 0 0 0 0 1 0 0 0 0 0
Hemangiopericytoma; Benign; Primary 0 0 1 0 0 0 0 0 0 0
RE A~ <
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Daily Dose (ng/kg/day) Air Control Vehicle Control 151.70 165.93 302.92 330.66 620.45 684.14
All study animals
N f Animals Evaluat
umber of Animals Evatuated | 0| ooy | onpgo | R0 | M:70 | F:70 | M0 | R:70 | M:70 | F:70
(unless otherwise indicated)
Number of animals with
neoplastic lesions:
Adrenal glands
Adenorma, cortex 0 0 0 1 0 3 0 0 0 0
Carcinoma, cortex 0 0 0 1 1 0 0 0 0 0
Pheochromocytoma, benign 6 1 7 0 4 1 5 1 8 1
Pheochromocytoma, malignant 2 0 2 0 1 0 2 0 0 0
Mammary glands (44) (69) (44) 47) (44) (44)
Adenocarcinoma 0 11 0 14 0 9 0 7 0 7
Adenoma 0 0 0 3 0 11 0 1 0 1
Fibroadenoma 0 11 0 14 0 20 0 17 0 14
Pituitary gland (69) (69) (67) (69)
Adenoma, Pars distalis 29 40 29 41 22 39 21 32 22 39
Adenoma, Pars intermedia 0 2 0 0 0 0 0 0 0 1
Thyroid glands
Adenoma, C-cell 1 5 3 0 1 2 3 6 0 4
Adenoma, follicular cell 1 0 1 1 1 1 0 0 0 0
Carcinoma, C-cell 1 0 0 2 0 0 0 0 1 0
RE A~ <

159




267 mEMERABRBIEER

—i& L TTY =R 7Y ave =g AR RVET B — T < VBRI KT

Daily Dose (ug/kg/day) Air Control Vehicle Control 151.70 165.93 302.92 330.66 620.45 684.14
Terminal sacrifice (including all available pre-terminal animals  Day 366 to Final Sacrifice)
Number of Animals Evaluated
fuber of Animans IVAMatee | m:60 | F:52 | M:53 | F:53 | M:53 | F:55 | M:57 | F:55 | M:59 | F:56
(unless otherwise indicated)
Noteworthy findings:
Histopathology - non-neoplastic
lesions
Larynx (59) (54) (58)
Metaplasia, squamous 5 2 15 10 22 15 34 32 47 43
Lung (54)
Aggregates, alveolar
macrophage 47 30 30 31 30 38 41 44 51 44
Nasal turbinates, level 1
Degeneration, hyaline:
respiratory epithelium 1 1 0 1 2 3 2 0 3 2
Inflammation, neutrophilic 1 0 4 2 8 4 12 6 11 7
Nasal turbinates, level 2
Degeneration, hyaline:
olfactory epithelium 2 2 1 3 6 6 7 11 23 21
Inflammation, neutrophilic 0 0 3 1 1 0 2 2 2 5
Nasal turbinates, level 3
Degeneration, hyaline:
olfactory epithelium 12 9 18 11 10 15 18 18 41 36
Nasal turbinates, level 4 (59)
Degeneration, hyaline:
olfactory epithelium 29 15 33 21 24 22 29 25 45 39
RE A~ <
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Daily Dose (ug/kg/day) Air Control Vehicle Control 151.70 165.93 302.92 330.66 620.45 684.14
Terminal sacrifice (including all available pre-terminal animals  Day 366 to Final Sacrifice)
N f Animals Evaluat
umber of Animals Evaluated | v ) | g5y | Mis3 | R:53 | M:S3 | F:55 | M:57 | F:55 | M:59 | F:56
(unless otherwise indicated)
Noteworthy findings:
Histopathology - non-
neoplastic lesions
Liver
Hepatocellular Glycogen 1 3 6 19 0 1 4 0 1 4
Accumulation
Hyperplasia, Biliary with 23 11 15 10 15 13 16 10 20 9
Lymphohistiocytic Infiltrates
Cholangioma; Benign; Primary 0 1 0 0 0 0 0 0 0 0
Skin
Hyperplasia, Squamous Cell 1 0 0 0 0 0 0 0 0 0
Fibroma; Benign; Primary 1 0 1 1 1 0 1 0 0 0
Keratoacanthoma, Benign; 0 0 0 0 0 0 0 0 1 0
Primary
Papilloma; Benign; Primary 0 0 0 1 0 0 0 0 0 0
Lipoma; Benign; Primary 0 0 0 0 1 0 1 0 0 0
Skin (Subcutis)
Fibroma; Benign; Primary 2 1 1 0 0 1 1 0 0 0
M =male, F =female.
* p<0.05; ** p<0.01. Body weight data was analysed using ANOVA.
a 10 animals were scheduled for a 12-month interim kill, 60 for terminal sacrifice.

b

percent differences).

For controls, group means are shown, for treated groups, percent differences from vehicle controls are shown.
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2.6.7.11 AEFAESMRER EEGCRRLUNORER
F 48 Embryo-fetal development toxicity study of Glycopyrronium Bromide (Glycopyrrolate) in rats and rabbits -Dose range finding-
423521, 423523
Species / Method of Dosing Doses Number Noteworthy findings Testing Study
Strain administration| period |(mg/kg/day) per Facility number
(Vehicle / group
Formulation)
Rat/ Subcutaneous Gestation [0,0.2,1, 5,10 8F Maternal toxicity of glycopyrrolate was evident in -, 14-760
Sprague injection Days 6to 17 dams receiving 1 mg/kg/day or higher as reflected by USA
Dawley (Solution in the reduced food consumption, body weight, body

sterile saline)

weight gain, gravid uterus weights and at 10 mg/kg/day
only body weight/total body weight gain corrected for
uterus weight. No clear pattern of developmental
toxicity was seen in litter viability or the gross external
development of the fetuses; although litter body
weights were slightly lower (3-4%) than controls in
groups treated with 5 or 10 mg/kg/day of
glycopyrrolate. Based on the results of this study, the
no-observed-adverse-effect level for maternal toxicity
was 0.2 mg/kg/day and for developmental toxicity was
10 mg/kg/day.
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Species / Method of Dosing Doses Number Noteworthy findings Testing Study
Strain administration| period |(mg/kg/day) per Facility number
(Vehicle / group
Formulation)

Rabbit / Subcutaneous Gestation Gestation SF Maternal toxicity, as evidenced by death at -, 14-761
New injection Days 6, 9 to Day 6: 300 mg/kg/day, resulted in the doses being lowered. USA
Zea.land (Solution in 182 0, 10, 50, 100, After the dose were lowered, maternal toxicity was
White sterile saline) 300 seen at 10 mg/kg/day, as indicated by reduced food

Gestation consumption and scant faeces. Uterine weights tended

Days 918 to be lower in the treated groups, but were not

0,02, 1,5, 10° significantly different from controls. Body weight

gain corrected for uterine weights was also lower in the
treated groups, suggesting fetal growth was not
impacted by treatment but maternal gain during
gestation was reduced. No alterations in growth (fetal
body weight) or structure (gross external fetal
evaluations) were seen in fetuses of does administered
up to 10 mg/kg/day; although fetal body weights were
slightly lower in groups treated with 1, 5 and

10 mg/kg/day. Alterations seen in fetal weight,
uterine weights and corrected body weight gain were
likely due to the initial high doses given on Gestation
Day 6. Based on findings from this study, the no-
observed-adverse-effect level (NOAEL) for maternal
toxicity and developmental toxicity was likely

5 mg/kg/day.

Studies 14-760 and 14-761 contain GLP statements.

F = pregnant female.
Gestation Day 0 = sperm-positive day/plug day
2 = one high dose female did not receive the dose of 300 mg/kg/kg on Gestation Day 6 and only the dose of 10 mg/kg/day was administered between Gestation Days 8-18.
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2.6.7.12 AERAEEHR RBMERVEREITONHARRLEICET HHER

%= 49 Fertility and early embryonic development to implantation study of Glycopyrronium Bromide (Glycopyrrolate) in rats**>!-!

Report Title:  Subcutaneous Reproductive Toxicity Study (Segment I) of Glycopyrrolate in Rats Study No. 14-764

Duration of Dosing:

Males; for 4 weeks prior to and during mating until necropsy (at least 52

Species / Strain: Rats / Sprague- Dawley Special Features: None

daily doses); Females; for 2 weeks prior to mating, during mating and up
to Gestation Day 6 (at least 28 daily doses).

Initial Age: Males approx.. 9 weeks, Day of mating: Gestatiog Day 0 GLP Compliance: Yes
Female approx. 9 weeks Day of C-section: Gestation Day 13

Date of First Dose: _ 20. Method of Administration: Subcutaneous injection

Vehicle / Formulation: Sterile saline (0.9%) / Solution

No Observed Adverse Effect Level: Fy Males and Females: systemic toxicity : <I mg/kg/day,
Fo Males and Females: reproductive function: 10 mg/kg/day

Conclusion: Subcutaneous administration of glycopyrrolate to rats at doses of 0, 0.1, 1 and 10 mg/kg/day for 4 weeks prior to mating (2 weeks for females),
during mating and through Gestation Days 0 to 6 (females) resulted in parental toxicity characterized by reductions in body weights and body weight gains at
1 and 10 mg/kg/day and reductions in reproductive organ weights (ie ovaries, testes and epididymides) at 10 mg/kg/day. Overall mating performance
(percent sperm positive, successful mating outcome, oestrus cyclicity, sperm motility and morphology) was unaffected by treatment. The alteration in
absolute and relative organ weights was most likely due to the significant reduction in body weight. Systemic exposure was evident in the plasma levels of
the treated male and female TK rats. The plasma results indicated a tmax Was typically observed at 0.5 hr post dose administration. A clear dose response
was noted in the observational Cpax at all time points. No definitive sex differences were noted on Day 1. Proof of absorption across all treated groups for
both sexes with dose proportionality was demonstrated by the concentrations observed in the plasma. Based on the results of this study, the no-observed-
adverse-effect level (NOAEL) of glycopyrrolate on reproductive function is 10 mg/kg/day for males and females since reproductive performance was
unaffected by treatment while the NOAEL for systemic toxicity was less than 1 mg/kg/day based on alterations seen in body weight and body weight gain
during the treatment phase of the study.

iy

]

=

RHA <

164




267 mEMERABRBIEER

—i& L TTY =R 7Y ave =g AR RVET B — T < VBRI KT

Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
Males
Toxicokinetics: 3 rats/group
Crax (ng/mlL)  Day 1 BLQ 16.7 196 1050

Day 28 1.94" 14.0 292 1880
Number evaluated 25 25 25 25
Number died or sacrificed moribund 0 0 0 0?
Clinical observations " - - + +++
Necropsy observations - - - -
Organ Weights (%) ¢ (2)
Epididymis 1.50 -8.0 -2.0 -12.0
Terminal body weight (%)° (2)

536 -4.7 -6.3% -17.7*
Organ to Body weight ratio (%) ©
Testis 0.677 +5.0 +8.9 +20.7*
Body weight gain before pairing (%) ¢ (g)
Days 0-28 177 -9.6 -14.7 -39.0%
Food consumption (%) ¢ (g/animal)
Day 22-28 249 -1.2 -1.2 +14.5
Mean number of days prior to mating 2.8 2.6 2.4 2.4
Number of males that mated 25 25 25 25
Number of fertile males 25 25 24 23
Sperm analysis (number of animals assessed) (11) (11) (11) (11)
% Motile (total) 87.3 86.1 85.1 773
% Progressive 25.7 23.5 23.9 21.2
Count (sperm/g x10%) 11.38 11.34 10.4 10.01
% Normal morphology 95 Not assessed Not assessed 90
R EH A~
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
Females
Toxicokinetics:
Crax (ng/mL) Day 1 231 24.6 250 1920
Day 14

0.904* 8.25 235 1560
Number evaluated 25 25 25 25
Number died or sacrificed moribund 0 0 0 0
Clinical observations " . - - =+
Necropsy observations - - - -
Organ Weights (%) ¢ (g)
Ovary 0.142 2.1 9.2 113
Terminal body weights (%) © (g)
Pre-Mating Day 14 246 20 4.9% -6.1%
Gestation Day 12 291 14 24 7 0%
Pre-mating body weight gain (%) ¢ (g)
Days 0-14 30 233 -53.3% -66.7*
Gestation body weight gain (%) ¢ (g)
Days 0-12 46 +2.2 +17.4 +8.7
Pre-mating food consumption (%) ¢ (g/animal)
Day 8-14 148 +5.4 +2.7 +24.3%
Gestation food consumption (%) ¢ (g/animal)
Day 10-12 68 +4.4 +5.9 +2.9
Estrus frequency (days) 32 3.1 2.9 3.1
Mean number of days prior to mating 2.8 2.6 2.4 2.4
Number of females sperm positive 25 25 25 25
Number of pregnant females 25 25 24 23
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
Number aborted or with total resorption of 0 0 0 0
litter

Mean number of corpora lutea 15 14 14 13
Mean number of implantations 14 14 14 13
Mean % pre-implantation loss 1.4 1.5 1.6 1.0
Mean number of resorptions 0.7 0.6 0.7 0.6
Mean % post-implantation loss 4.6 4.4 5.1 4.2

- No noteworthy findings; + Mild; ++ Moderate; +++ Marked. BQL=Below the Lower Quantitation Limit.

* p<0.05. Body weight and food consumption data analysed using Dunnett’s Test.

# Trace levels were noted in the control sample (excluding day 1 males), these were considered contamination of unknown origin and do not represent true exposure since
the levels were approximately 8-10 times lower than levels observed in the low dose treated rats.

& One male died on first day of dosing, and was replaced. This death was not considered related to treatment and was more likely accidental, possibly due to manual

restraint.

b Signs of irritation (e.g., alopecia, scab, sore) at the injection site and a few scabs/sores associated with the alopecia.

¢ For controls, group means are shown, for treated groups, percent differences from controls are shown. Statistical significance is based on actual data (not on the percent
differences).

167




2.6.7 mEMERBRAEEE
& TT V=R av e =y AR, RVET v— LT < VR KR
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# 50  Embryo-fetal development toxicity study of Glycopyrronium Bromide (Glycopyrrolate) in rats**3*22
Report Title:  Definitive Subcutaneous Developmental Toxicity Study (Seg II) of Glycopyrrolate in Rats Study No. 14-762
Species / Strain: Rats / S -
DP 11 ! a1 [ oprague Duration of Dosing: 12 days (Day 6 to 17) Special Features: None
awley

Initial Age: at least 8 weeks Day of mating: Day 0 GLP Compliance: Y.

i : Yes
(at Day 5 of gestation) Day of C-section: Day 21 P

Date of First Dose: - 20. Method of Administration: Subcutaneous injection

Vehicle / Formulation: Sterile saline / solution

No Observed Adverse Effect Level: F, Females: 1 mg/kg/day, Fi Litters: 10 mg/kg/day

Conclusion: Plasma levels on gestation day 6 or 17 demonstrated dose-proportional exposure in the glycopyrrolate treated dams.

Maternal toxicity (reduced food consumption with corollary reductions in body weight and/or body weight gain) was observed for all three treated groups,
this condition persisted throughout the study in the 10 mg/kg/day treated dams, but was limited to the first couple of days of treatment for dams receiving 0.1
or 1 mg/kg/day glycopyrrolate.

Litter viability (live, non-live, total implants, pre- and post implantation loss) were unaffected by subcutaneous treatment with glycopyrrolate at doses up to
10 mg/kg/day. Litters size was slightly larger in the 10 mg/kg/day group but not significantly so. Fetal body weights were significantly lower in the 10
mg/kg/day dose group this was considered to be related in part to the slightly larger litter size and in part due to maternal toxicity. Fetal examinations (gross
external, skeletal, visceral and cephalic) failed to reveal any pattern of frank teratogenicity.

Based on findings from this study, the no-observed-adverse-effect level (NOAEL) for maternal and developmental toxicity of glycopyrrolate was
1 mg/kg/day, since body weight effects were noted in both the dam and fetus at 10 mg/kg/day.
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
Dams/does: 23 23 23 23
Toxicokinetics: (3 dams/group)
Cmax (ng/mL) Day 6 BQL 19.0 211 1190
Day 17 BQL 20.3 220 2050
Number pregnant 23 23 23 23
Number died or sacrificed moribund
Number aborted or with total resorption of
litter
Clinical observations - - - -
Necropsy observations - - - -
Gestation body weight gain (%) * (g)
Days 6-18 86 4.7 -14.0 -32.6*
Gravid uterine weight (%) * (g)
91.3 6.0 -2.0 43
Body weight gain, adjusted for uterine weight (2)
(%) * 43 -16.3 -14.0 -62.8%*
Gestation food consumption (%) * (g/animal)
Day 13-15 71 5.6 12.7% -23.9%
Number of females sperm positive 23 23 23 23
Mean number of corpora lutea 13.0 13.1 12.7 13.5
Mean number of implantations 12.4 12.9 11.9 13.1
Mean % pre-implantation loss 4.1 1.4 6.2 2.7
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
Litters:
Number of litters evaluated 23 23 23 23
Number of live fetuses 264 287 265 281
Mean number of live fetuses 11.5 12.5 11.5 12.2
Mean number of resorptions 0.9 0.4 03 0.9
Number of litters with dead fetuses 0 1 0 0
Mean % post-implantation loss 73 3.6 2.9 6.9
Mean fetal body weight (g) 6.04 5.95 5.86 5.46*
Fetal sex ratios (% Males) 51.1 53.7 483 50.9
Fetal anomalies: - - - -

- No noteworthy findings. BQL=Below the Lower Quantitation Limit.

* p<0.05. Body weight, food consumption and litter data analysed using Dunnett’s Test.

& For controls, group means are shown, for treated groups, percent differences from controls are shown. Statistical significance is based on actual data (not on the percent
differences).
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4.23.52.4

#* 51 Embryo-fetal development toxicity study of Glycopyrronium Bromide (Glycopyrrolate) in rabbits

Report Title:  Definitive Subcutaneous Developmental Toxicity Study (Seg II) of Glycopyrrolate in Rabbits Study No. 14-763

Species / Strain: Rabbits / New

Zealand White Duration of Dosing: 13 days (Day 6 to 18) Special Features: None

Initial Age: approximately 4 to 5 Day of mating: Day 0

GLPC li Y
months (at Day 5 of gestation) Day of C-section: Day 29 omplunce °

Date of First Dose: - 20. Method of Administration: Subcutaneous injection

Vehicle / Formulation: Sterile saline / solution

No Observed Adverse Effect Level: Fy Females: 0.1 mg/kg/day, Fetuses: 1 mg/kg/day

Conclusion: Maternal toxicity, as evidenced by reduced food consumption corollary reductions in body weight/body weight gain and scant facces was
observed in rabbits receiving 1 and 10 mg/kg/day. Rabbits receiving 0.1 mg/kg/day also had reduced food consumption but no alterations in body weight or
body weight gain were seen. Total gain corrected for uterine weight was suggestive of maternal toxicity in the 1 and 10 mg/kg/day treated groups. Fetal
weights tended to be lower in the 10 mg/kg/day treated group, significantly so for male offspring; this was likely secondary to maternal toxicity. No
difference in fetal weights were seen in the 0.1 or 1 mg/kg/day treated groups. No alterations in structure (gross external, visceral/cephalic or skeletal fetal
evaluations) were seen in fetuses of does administered up to 10 mg/kg/day. Systemic exposure was evident in the plasma levels of the treated TK rabbits. A
clear dose response was noted in the observational Cpax on Day 6 and 18.  Proof of absorption across all treated groups with dose proportionality was
demonstrated by the concentrations observed in the plasma. The no-observed-adverse-effect level (NOAEL) for maternal toxicity was 0.1 mg/kg/day based
on the lack of change in maternal body weight/body weight gain. The NOAEL for developmental toxicity was 1 mg/kg/day based on the lower fetal body
weights of fetuses in the 10 mg/kg/day treated group.
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
Dams/does: 23 23 23 23
Toxicokinetics: (3 dams/group)
Coox (ng/mL)  Day 6 43.9 500 5680
Day 18 452 484 6940
Number pregnant 20 21 21 21
Number died or sacrificed moribund 0 0
Number aborted or with total resorption of
litter
Clinical observations * - + ++ ++
Necropsy observations - - - -
Gestation body weight gain (%) ° (2)
Days 6-12 75 213 -127 -381%
Days 6-18 187 0 -63.6 -152%
Days 6-29 352 +16.8 14,5 -54.0
Gravid uterine weight (%) " (2)
526 -17.5% -13.1* -20.9*
Body weight gain adjusted for gravid uterine
weight (2) 48 23 97 [139*
Gestation food consumption (%) ° (g/animal)
Day 6-7 191 -37.2% -71.2% -90.6*
Day 16-18 530 -6.6 -25.8% -52.5%
Day 28-29 297 +13.1 +16.2 +29.3*
Mean number of corpora lutea 10.4 8.9 97 8.9
Mean number of implantations 10.0 8.0 8.9 8.6
Mean % pre-implantation loss 3.2 9.8 9.2 4.0
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10

Litters:

Number of litters evaluated 17 21 19 16
Number of live fetuses 163 165 155 129

Mean number of live fetuses/litter 9.6 7.9% g.0% g 1%

Mean number of resorptions 03 0.2 0.6 0.4
Number of litters with dead fetuses 2 0 2 2

Mean % post-implantation loss 3.6 1.7* 7.9 5.2

Mean fetal body weight (male/female, g) 39.19(39.92/37.51) 39.78 (40.17/39.49) 40.37 (40.53/40. 08) 36.06 (35.84*/35.69)
Fetal sex ratios (% Males) 55.8 47.9 46.5 46.5

Fetal anomalies:

- No noteworthy findings; + Mild; ++ Moderate.

* p<0.05. Body weight, food consumption and litter data analysed using Dunnett’s Test.
# Trace levels were noted in the control samples (2 samples on Day 6 and 1 sample on Day 18), these were noted in the considered contamination of unknown origin and
do not represent true exposure levels since the levels are approximately 8-10 times lower than maximum levels observed in the low dose treated rabbits.

a Main clinical sign was scant faeces.
b

differences).

For controls, group means are shown, for treated groups, percent differences from controls are shown.
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= 52 Effects on pre- and post-natal development including maternal function of Glycopyrronium Bromide (Glycopyrrolate) in rats**33-!

Report Title:  Segment III Reproductive/Developmental toxicity study of glycopyrrolate in rats Study No. 14-765

Species / Strain: Rats / Sprague

Dawl Duration of Dosing: From Gestation Day (GD) 6 to Post-natal Day (PND) 21 | Special Features: None
awley

Initial Age: at least 8 weeks (upon Day of mating: Gestation Day 0 .
. . . GLP Compliance: Yes
receipt on or before GD 6) Day of C-section: Not applicable

Date of First Dose: _ 20. Method of Administration: Subcutaneous injection Litter culled/not culled: Culled

Vehicle / Formulation: Deionised water/ solution

No Observed Adverse Effect Level: Fy Females: 0.1 mg/kg/day (systemic toxicity), 10 mg/kg/day (reproductive toxicity)
F1 Males and F1 Females: 10 mg/kg (reproductive toxicity), 1 mg/kg (developmental toxicity)

Conclusion: Overt maternal toxicity was seen in Fo dams treated with 1 and 10 mg/kg/day and was characterized by significant reductions in food
consumption, body weight and body weight gain (including total gain); these reductions may have partially contributed to the slight reduction in offspring
body weight in the Fi-generation (~6-8%) and may also have contributed to the slight reduction, but somewhat equivocal change seen in survival on PND 4
in the 10 mg/kg/day group. Systemic exposure was achieved across all dose levels and was also dose-proportional for the dam and offspring. Offspring
exposure to glycopyrrolate was detected in a dose-related manner but was limited in comparison to the levels noted in the dam. Achievement of
developmental milestones and onset of sexual maturity were unaffected in the F; generation. Mating performance and fertility of the Fi-generation were
similar for the offspring from the treated and control groups. Pre-weaning body weights and developmental landmarks for the F,-generation were similar
across groups and unaffected by treatment.

Based on a comprehensive examination of all parameters, the no-observed-adverse effect level (NOAEL) for systemic exposure of the Fo generation was 0.1
mg/kg based on reductions in food consumption, body weight and body weight gain seen at the higher doses. The NOAEL for reproductive toxicity of the Fo
generation was 10 mg/kg/day based on the lack of adverse effects seen in fertility, parturition and maternal behavior. The reproductive NOAEL was also 10
mg/kg/day for male and females of the F; generation also based on the lack of adverse effects seen in mating, fertility and maternal behavior. While for
developmental toxicity, the NOAEL was 1 mg/kg/day based on the minimal, but consistent reduction seen in offspring body weight (preweaning F-
generation) at 10 mg/kg/day.
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10

F, females: 24 24 24 24

Toxicokinetics: (3 dams/group)

Cmax (ng/mL) Post-natal Day 4 ) 11.3 158 1610
Plasma levels in pups (ng/mL ) 25 12.1 96.0

Number pregnant 24 22 24 24

Number died or sacrificed moribund 2a

Number aborted or with total resorption of litter 0

Clinical observations ° _ - + +

Necropsy observations - - - -

Gestation body weight gain (%) ¥ (g)

Days 6-20 124 -0.8 -15.3% -29.0%

Lactation body weight gain (%) ° (2)

Days 0-21 22 +13.6 +63.6* +95.5%

Gestation food consumption (%) ° (g/animal/day)

Gestation Day 7 21 95 38.1% 71.4%

Gestation Day 20 54 137 _9.3% -16.7*

Lactation food consumption (%) © (g/animal/day)

Post natal Day 21 530 23 28 9%

Mean duration of gestation (days) 22 22 22 22

Abnormal parturition - - - -
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
F, litters (pre-weaning):
Number litters evaluated 24 22 24 22
Mean number of implantations 12.1 12.0 12.3 12.0
Mean number pups /litter 11.8 11.7 11.5 11.1
Mean number liveborn pups /litter 11.8 11.6 11.4 11.1
Post-natal survival to PND 4 (%) 100 100 98.9 97.1%
Post-natal survival post-culling to weaning (%) 98.9 100 100 100
Number of total litter losses 0 0 0 0
Change in pup body weights ~ Post Natal Days 0 to 21 (g) 47.1 51.2 48.2 43.7
Average pup body weights  Post Natal Day 0 (g) 6.89 6.94 6.60 6.48%
Post Natal Day 4 (g) 11.06 11.58 11.06 10.18%
Post Natal Day 7 (g) 17.2 18.0 16.7 15.6*
Post Natal Day 14 (g) 33.6 35.1 32.2 29.4%*
Post Natal Day 21 (g) 54.0 58.1% 54.8 50.2%
Pup sex ratios (% males) Post natal Day 0 48.9 50.0 46.0 41.2
Pup clinical signs - - - -
F_males (post-weaning):
Number evaluated post-weaning 24 22 24 22
Number died or sacrificed moribund 0 0 0 0
Clinical observations - - - -
Necropsy observations - - - -
RE A~ <
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
Body weight gain (g)
Post natal Days 0-42 355 355 335 345
Food consumption (%) © (g/animal/day)
Post natal Day 7-14 271 0.9 _5.4% 14
Post natal Day 28-35 252 2.4 2.4 12
Age at preputial separation (days) 44 43 43 43
Sensory function - - - -
Motor activity - - - -
Learning and memory - - - -
Mean number of days prior to mating 2.7 3.5 35 3.5
Number of males that mated 24 22 24 22
Number of fertile males 22 22 22 22
F, female (post-weaning):
Number evaluated 24 22 24 22
Number died or sacrificed moribund 0 0 0 0
Clinical observations - - - -
Necropsy observations - - - -
Pre-mating body weight change (g)
Days 0-35 155 153 160 158
Gestation body weight change (g)
Days 0-20 141 163* 149 157%
Pre-mating food consumption (%) ° (g/animal/day)
Day 7-14 152 +1.3 +3.3 +1.3
Day 21-28 159 +3.8 +4.4 0
RE A~ <
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Daily dose (mg/kg/day) 0 (Vehicle) 0.1 1 10
Gestation food consumption (%) ° (g/animal/day)

Day 6-7 2 +13.6* +4.5 +18.2%
Day 18-20 62 +12.9 -3.2 -1.6
Age at vaginal opening (days) 34 32 34 35
Sensory function - - - -
Motor activity - - - -
Learning and memory - - - -
Mean number days prior to mating 27 35 3.5 3.5
Number of females sperm positive 24 22 24 22
Number of pregnant females 22 22 22 22
Mean duration of gestation (days) 22.0 21.9 22.0 22.0
Abnormal parturition - - - -
F, litters:

Number litters evaluated 22 22 22 22
Mean number implantations 14.7 16.4 15.3 14.9
Mean number pups / litter 13.4 15.4 14.3 14.8
Mean number liveborn pups / litter 12.8 15.1% 14.1 14.6
Mean % post-implantation loss 11.25 6.28 7.17 3.30
Post-natal survival to PND 4 (%) 99 99 95% 99
Post-natal survival post-culling to weaning (%) 100 100 100 100

- No noteworthy findings; + Mild.

* p<0.05. Body weight, food consumption and litter data analysed using Dunnett’s Test.

a Reason for sacrifice not detailed in report; the report does, however, state “no treatment-related deaths occurred in the Fo adult animals”.

b Transient clinical signs consisted of laboured breathing on the first few days of treatment (on GD 6 and/or 7).

¢ For controls, group means are shown, for treated groups, percent differences from controls are shown. Statistical significance is based on actual data (not on the percent
differences).
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