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MEVE T~ BTk B[ PT)-IDeg O i.v. 45 531 B RAE M P O AR L 26
Zucker fa/fa 7 v MIxT B[P1]-IDeg O i.v. %X GBI 1 B Ak i i RE
FEE L et 27
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AUC : Areaunder the curve [JRE— W BhAR T A (FFL72 VR Y AUCmp) )
CL : Body clearance (7 U7 7 R)

Crnax : Maximum plasma/serum concentration (#x & L5 fL{E H = )
Co : Drug concentration at time “zero” (/3] i 2 )

CYP . Cytochrome P-450 (F k2 v — A P450)

EDTA . Ethylenediamine tetra-acetic acid (=F L > 7 I IUFERE)
ELISA . Enzyme linked immune sorbent assay (P53 55 W 5 I E V)
HSA : Human serum albumin (& FfiE7 /L7 I V)

1Lv. . Intravenous (#ffIkIN)

IDeg . Insulindegludec (A > A Y F 7 NT7)

Kq . Dissociation constant (fi#EfEE%%)

LLOQ : Lower limit of quantification (Fi&E & IREH)

LOCI :  Luminescent oxygen channeling immunoassay

RIA : Radio immunoassay (7 A A L/ 7T v&A)

s.C. . subcutaneous (FZT)

SD :  Standard deviation (FE¥E{f7ZS)

SPR :  Surface plasma resonance (i~ 7 A E ILIGHIE)

tin : Plasma/serum half-life (2Ei)

TK . Toxicokinetics ( FF T aFRT 1 7 X)

tmax : Time of maximal concentration (& 57 B 3 M)

V. . Volume of distribution (based on the terminal phase of the plasma concentration time curve) [

GyAn AR (i rh e BE — IFFR] B R DR ARAH 2> B3R D 72
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26.4 ZEYEFEHBROMEX
2641 F£&H

ARV TITNT Y (LU, IDeg) OIEWEhfE Kk Ot 4 — O H W B fECH 5 |
T o s (Wistar 5% ) Of Sprague-Dawley 52 7 > b)) KOFEF o1 (E—27 LK) THETLZ, &6
(2, FEIFRBR L OIEERZE 2RI Wz~ A2 (CD-1%) \ V¥ F (==2—Y—F FAR
) RO7% (Fr =R 3= vy —-Tany7if) 2l TEYEREZHRG L7, fHicE
IDeg DT REtERk AR (2 2.6.4-1) K OFEAERRIK DT 245 L7z,

125 = 4

2.6. 4-1 ST HERZE IDeg DL EHEE R

IDeg DG T R TORBR CHKRLGRE THHE T LAF, sc) HHIZELVITolz, &bic, ¥
WEiE 2 Bt 2 - OIICE RN (LT, iv) #5% 7 v b, A XEOT % o7, 1Deg & O
Gl % s.c 5Tl LT,

I - - O EhRE T — 2 1T TP ERA A RS LRI E SV b O TH B,

FERGIRRERGE HEFE L ' b TO iv. XD s.c X GREZEIT 5 IDeg DIMBIRETFN X T A — % O
W22 2.6.4-1 IR T, TRCOBYFEL O N CHEYBIREOBIEN RSN Z L00b, HEMIEL
TMEBET —Z 2 RPUITR LT,
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%= 2.6. 4-1 IDeg DR1E s.ciE5RRVEMAE VIREFICEIT2ASEHEEMBRE/SA—42 (1
nmol/kg) DFERELLEE
Species s.c. administration i.v. administration
(steady-state) (single dose)
Cmax tmax AUCO_24h Bioavai— t1/2 t1/2 CL Vz
(nmol/L) (h) (hxnmol/L) lability (h) (h) (L/h/kg) (L/kg)
(%)

Mouse® 1.7 1 4.5 -8 3.0 - - -
Rat’ 3.4 3 22 >70 3.1 1.5 0.16 0.35
Rabbit® 5.8 6 122 - 93 - - -
Dogd 2.2 4-7 29 >70 5.6 3.0 0.042 0.17
Pig° 1.7 1-2 12 60-80 5.5 1.0 0.052 0.079
Human' 2.1 8 38 - 25 - - -

Mean of male and female (t,,,, range). For further details see 2.6.4.3

a— Study No.: s.c.: 209388 (4-week), 209479 (13-week)

b — Study No.: s.c.: 206315 (26-week), 206539 (52-week), i.v.: 204316, 206016

¢ — Study No.: s.c.: 206072 (2-week)

d — Study No.: s.c.: 205238 (4-week), 206314 (26-week), i.v.: 204317, flmn071102, 207374, 206015, 211057
e — Study No.: s.c./i.v.: 204342 (all values following single-dose, AUC 54, = AUC)

f— Trial ID: s.c.: NN1250-1993 (1-week)

g — Data not available

IDeg DIEMENRBITH RILBIFITH Y | PR ORRRFIZLITREO b o7, 1 A 1 RIRER 5
BT DERIEERA~ORFEIL T LB O L TED2 > 72, IDeg 1 s.c B GENL D BRI S 4, T
v by A XKOT Z TOBMEOEYFIIRIHZRIT 60% L ETh o7z (£2.6.4-1) , IDeg T sc. &5
FHC R TR T A TF ATV ~—2 R T 572010, WIIGEBRESERE L, Z O/ HR, THIITRIH
FEICHEE SN D, ZOBBRITHAMEREI (CLT. tp) 23 v SRR LT sc & GRIER T 5
ZEMBRSN, AEYHE TR b,

Deg @ s.c. & 5-RHZ IERG R BV FE CIXmAE P SUTMIE TR @I (LA, Cpa) 1EH 5% 1~7 BEH
(el EERER ] (LT to) | IZROBNT, vV AL Ty FROTZ T tya 1 EF< L LT
UHFROA XTI Cax (ZIET DDIZL Y RWVIFEZZ LT, B DO g [ TG HAY 8 RFRIICBIZE S
iz, HETHIE LI 2HEE (AUCom) (37 v b, A XEOE FTHEL TWeDIZH LTy T A
TIHEEER S . v Tl & e~ fE @ o 7o, s & G REOFEER 1.0 FEIERA 6 1350 3~9 IR¢fi]
DHEHPFFITHY, vURA=T v h<TH=AX<UYFDIETH -7, £72. B FTD t;,1L 25K T
otz

LV GRHZRB W T, BT OSAARBITHA NS ole, 27 VT 7 A KL, v b A
X, THEKROE NTEERBETH-7=, 202 Lid, FEIZ IDeg DKER DD MSEFHEAZICHEA LT
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L2k b0EEZILEND, Ty b, A XKOT X TO iy GREOFEEFERR t1, 135 1~3 FEfH
DEPFTHY . & A RY D iv R ERED 1,723 15 5 LI TdH 5 DITHA SR IER 8 4 5 7L,
YDA, Ty bEROA XTI H 1ERKE s.cEHRICB W THRIEER~ O RFHIE A R0 T T
bolz, B FTO1H 1A s.ci 5RO REHREITR 2 Th o7 (NN1250-1993 #BR) 23, Ziuid

ER Tt PRV EIZ—HTLHDTHoTz, DEOIHY TDI IDeg HLIKDFEELN - H Tz

(Module 2.6.6.9.1 Z8) , HUKIGIEEN & HUARRMEEIY TORERIZENPBD ONRN-TZ LM b,
PURDIEENEA~DEEIIIMEL 2 2 b D ThH D L AR INT,

IDeg DIHFITHEHRELER A 2 WV TRt Lz, sef& 56, W SN 7z IDeg (X EICMiE = > 73— b
A MIHALTEY ., MO ~DOSMITRER TH o7, IDeg MIET VT I A% LEmWREE
%%ﬁbfmé’&i MiEa s /= h A hA~DOGAAEFHATLHLDOTH S,

HE R ONMIE HI2 1T IDeg RAEAGIAN /- DRk & L THEER LTz, LSLZRAN 6. I E i
1%)%?Amﬂ£té& yChoT, FT 23DV EDREWHIAAE L Tz, BUH R
m%®mwﬂﬁizgﬁﬁ%“*f%émﬁoﬁfmwghto_@ SRR K OV AR 52 25
RATEPEIR D A LV 53R d e bA R BT 5 LD Th o722, BVIAHLODH, Deg i
ZREDOHW ﬁﬁén BEWV TR, YT R OIS HRIE S D, W%%?&m%izkbfbj?
TLKELT, ZHODVEORHHE & HITHRI S AL, Deg ITRFR DAL ZITHZ BB E 7

-7,

IDeg @ invitro TOFHZ, B BT 7D (b b R Y Uo3ffESR) 75N E b &L IDeg
DEEMBRICH W =S EEY RO Z AW -RBRICE VRS LM L7z, & AT 7D
TFEFTTOA U FaX—2 g ZBWT, IDeg XOVE b A > AU > OB TG CTlR—OWHE A R E
Sz, ez VW72 Tt IDeg FE T THDA v F aX—2 g NIBWTTXTOEWE TS
BORBPEHR SN, b MTHRETOREDI ?&T@%m%ﬁﬁ@T%M%Ehho

PLEDORER, B hA AV L IDeg D7 VT 7 0 AORKITIEHBEL TEBY . & MFHOMNRHW
NAELD ARV EE 2 bz, £, B bR /}:Hﬁ% Z. IDeg lIMFHERRHIZEY IA L 4L
o, BERMIC OIS ND Z LR ST,

2642 WAL
26421 MmIFHRKRVMFEF IDeg RERIEE

IDeg |ZFERPR 2 A PE R K OBRIRARR & b ICBRIOY > B A o FRER WA EL: (LUF,
ELISA) & MW CHlE L=,

~tsusgs—7r—hea—7 7 Ui, v o2y ciRbis (P <
b, eAF o g I e 5wy (T =+

NYF =22 U OFER, AT v & A FEEME K OMERE D Deg DAHTICBI L CRILE, SIBHE,
RS R R OSEE DO RIZB W TRIES LTV D
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IR BT T 272012, AT v AL, v 7 &2 (Module 4.2.2.1, #RERF S 209448) |
7> b (Module 4.2.2.1, B 5 206078) . 79 F (Module4.2.2.1, #ERE 7 206372) M A X

(Module 4.2.2.1, #Ba%E 5 206317) OG22 HONZ T »~ b EDTA I} O X EDTA 1fi#f (Module
4221, REBRE S 205289) IZOWVWTENENNY T —ra URERI N, BRRBR TOFEHOD,
ARiEFe MIFIZOWT /AR ST 4 A7 #TARY 7 —2 3 (Module 5.3.1.4, FRERE 5 205498) #
s L%, | R G I (Vodule53.1.4, RHRE S 206373) ) |
I B (Viodule 5.3.1.4. w5 JaddcocH-EB R Or
oo ) . I N (\Voduess.4, #5Es [kizen ) ro
I O odulc 5314, 75 S e 0% crOTY T
R LT,

B O IDeg IR, BREREE v FRICEEN D —#HOBEAE (Fx V7L —%) IZX DMk
BHRICNIFT 22 ETCRE L, ¥ U7 L—XiX, 7y Mg, 7 v MIFER O X If5E 4 B )
EREERU~ MY w7 2&MEH Lz, 2 o@WfE CIIEmiinisE XixmEoRo 0 e Mg X
FMEZ R L, £72. AL T v A OBRIERZEL R (85~115%) IZIND H7-0H1ZE M
EMiECHR U, FRfEREzhzn, 7y bigatec s (e vis) L F o s mgEE
iz e rmg L oxmsgcs (e rmi) &Lk T RmiE. Ty FMSE A XM
DEREFCIEAROTZDIZART v A EOFAREERA (BUF. LLOQ) X hd stk o it L v
bl ol (£2.6.4-2) .

= 2.6. 4-2 BEMERUE MMIH TS ELISAZEHEE LLOQ
Animal Lower Limit of Quantification

Mouse serum 37.8 pmol/L

Rat serum 320 pmol/L

Rat plasma 63.5 pmol/L

Rabbit serum 20 pmol/L

Dog serum 27 pmol/L

Dog plasma 19.6 pmol/L

Human serum 32 or 20 pmol/La

a — The original validation at Novo Nordisk showed an LLOQ of 32 pmol/L, later this was updated to approximately 20 pmol/L

KIECDE, A VAV TINK A VAV TTIN, A VAV TALRMEOE A A
U > & ORMNCAZZERSTETRRD ey~ 7= (Module 4.2.2.1, B 5 205289)

BRELEWIZ L D ELISA IE DI EORE A RFT L7z (£2.6.43) | L THFITRD e
Too UK L CTHEOEMFECIX IDeg L DIRTEIZDOWTHRIETE 20 W ) FERBE LT

(Module 4.2.2.1, #Ba%E 5 205289 K& T Module 5.3.1.4, FRERE = 205498) |



11 0of 40

& 26.4-3 HHEILEWIZ K S IDeg AIFE ELISAEIZH T 2 IEDHME

Compound tested Conclusion Study number
Human insulin No interference up to a concentration of 5000 pmol/L 205289
Insulin aspart No interference up to a concentration of 5000 pmol/L 205289
Insulin lispro No interference up to a concentration of 5000 pmol/L 208117
Insulin glargine No interference up to a concentration of 5000 pmol/L 205289
Insulin detemir No interference up to a concentration of 5000 pmol/L 205289

13 K OMLAERREH ISR 2.6. 4-4 [ RTHIRF, IDeg IRE DI T 2R3 Z & 722 < BRIRIFANATRET H

277,

& 2.6.4-4 EEEREMERVE FAHORARENX
Species Matrix Storage stability Storage temperature Study number
Mouse Serum months -20°C 210109
Rat EDTA plasma months -20°C 206452
Rat Serum months -20°C 205532
Dog EDTA plasma months -20°C 206452
Dog Serum months -20°C 206453
Rabbit Serum months -20°C 206454
Human Serum months -20°C 205532

IHIZ, 7w b (Module 4232, #BA%E = 204316) . 4 X (Module 4.2.3.2, RERE 5 204317 K
Module 4.2.2.2, #RBERFE S flmn071102) . 7% (Module 4.2.2.2, %5 204342) OIpy@Eheeibr JF
GLP) TiINVUF— 3 FEHA T ELISA 75X, luminescent oxygen channelling immunoassay

(LOCD) Z Wiz, i L7-HiRiZ Lk oY F—2 9 LR D ELISA LR —Th 5D, ZhbDT
v ¥ A 15 TO LLOQ IX 35 pmol/L TH - 7=,

2.6.4.2.2 |Deg fiKBIFE X

FERGRARBRIC BT D IDeg (X3 2 HUAPEAE & T RERERR (D) IDeg # VTR Y F—v a A
DTIZHA LT vlA (RIA) EICEVRE L, miEae 2 e (D IDeg LIRA L —Hh
A Fax— L7k, PUREREA Lo ek IDeg 2, R =F L7 ) a— Lz Hn TS
Wi, WED TP OREHE (B) OfRBEtE (T) 12xd 2%FE (%B/T) X3k O IDeg ik &I Ll
T 5,

KT A FEIE 7y MjEROA XIfE (Module 4.2.2.1, RERTE S 204411 J (1 206531 2R) 1
RUTHEIRED A RTA AN F—2a U &FER LT, AT v B AIEOREIZT v b ifnig kO
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XMFEFTEHIZS50ngmL THY, 7 vA NEKDRT v A BOBEIZHEE L HIT 15%LL T & H
E L7,

B2 IDeg HUARBGE U EYEIC YT D 72D DART v v A IETOH v M4 7 I, &Emu.ﬁtﬂ@1
PIE+1.645 X BEHERZE (LT, SD) ORXICESEHM Lz, Iy A TEABZ 23 EHI S S ICfER
AR A L L, EREIEOIEH [Deg (FET (B) ROIAFAET (A) THIE L, 2023 EHH D=

(A—B) BHENEBZEZ 55 TH - B A I YA B 2 PRI E LTz, RIEORRE L &
SRR CREt L. A IERRAR R C IDeg (2 X 2 HUIRIIIE I )T 2 15 H OFLE & 3)4l L 7=, PLRFEAD
HHNTE ., BRI T — 2 L OSENH0T — 2 25T D PR OMBZ a2 Z Lo &
D BURIC X A PRIER O RTREMEIC SO W CEEE L7= (Module 2.6.6.9.1 2 H8)

2.6.4.23 HKETEEDRIE

['1]- % O H]-IDeg % 5-#% 040 (M4, Mig, JR. REVF. 3. HITHAROWERR) T olisie
B2 L7- GRBREZ S 206529, 207374, 207366. 204209, 205521, 206530 KX 210229) . ufh%ﬁs%ﬁ’@ﬁ’@éﬁc
B DEHETE 5 LLOQ % # 2.6. 4-5 127777,

& 2.6.4-5 JEERERSERBNMAEIC B 1T D IMETRED LLOQ

Species Radio- Matrix Measurement LLOQ Study number
Isotope method

Rat H Plasma LSC Twice the mean background 206529

Dog *H Serum LSC Twice the mean background 207374

Rat H Plasma LSC 0.002 pmol equiv/g 207366
Tissue QWBA 0.433 pmol equiv/g

Rat 1251 Plasma LSC 0.015 pmol equiv/g* 204209
Tissue QWBA 0.149 pmol equiv/g

Rat 1251 Plasma LSC 0.033 pmol equiv/g* 205521
Tissue QWBA 0.089 pmol equiv/g

Rat *H Urine/ Feces/ Bile LSC Twice the mean background 206530

Rat *H Plasma/ Milk LSC twice the mean background 210229

LSC: Liquid Scintillation Counting
QWBA: Quantitative Whole Body Analysis
*: Limit of detection

2.6.4.3 R

IDeg DI BN REIXFFIR K 5K CTH Y . FERRFMRBRICB I 2B ERKTH D Z Lvb, il se.
BERFICBWTIHME L7z, & 512, iv. R ERORMEIELZ T v b, A XKLOT ZITBW TR L 7=
(#2.6.4-1) .
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s.c. 51Tl IDeg & O E &0 5 26 Uiz, FEfEREBRcAuv iz - oo & 213~
THDHD, IDeg 6y 1H7=D I\ IXﬁi- (./hexamer) o Tch-7-, L <. R

- e
T
e

IDeg D EMFRERIZF5U T Sprague-Dawley 52 7 v F e O Wistar 27 v M & L7z, L L7and 6,
BRWE DRI IR E RENBL SNRD-T2Z LD, HWENRET — % OB Y 72 > TILRHE
DERITEEB LRV L& L,

Tv b, AR, THKOE MIBT 5 [Deg DIFER MA~DWLILZ it LIZ SR, s.c 4 5RO W2
FIARTE L, 60%L ETH -7, Bt LT X TCOEHFED IDeg D s.c. 4 5-HFD MBEH Cop 1T IR 5
% 1~7 RERICRE D Do, Mt U 72 B CId i SR rn) SO TR e 2T 2 < . HEDREO b
2o T,

[*H]-IDeg # 50 > F » Mi#ET (Module 2.6.5.3.A, ERE 5 206529) MU X I#fEH (Module
2.6.53.C, REAE S 207374) OFFIHREAZBE L7ofER, IDeg LHALL L72 tp Z/R LIZDITHK L, &
K tplx7 v b (23~28 Bf]) KA X (14~15 FFf#]) & &2 ELISA THIE L7z IDeg (7 v I T
30K RO X T 5.6 ) ([T _EhoTe, A X TIIEEHED CL KO VZIZZENZ 4 IDeg DFI 3 i
KO ETHY | BHEEITBEEY L 0 ESRREIL 0 L, BBIRICIHKET D 2 LR S, 7
v NSO WS SR ST RE NS H 2 & (Module 4.2.2.2, #BRE 5 206529) & AbHE T, Mkt
REDMIER 6, NREWZ &5 FRTHRBIORIERFICIS O THRARBIZMIEF TIX R F 7 LKOET
GFIETDHZ ENRS T,

2.6.4.3.1 RN : EEKRE

264311 TR

VT AND 5. GRHTIBUN T, oy (I L TE G2 1 FFIC A B2 (Module 2.6.5.4.A, R 5
209388 K Uf Module 2.6.5.4.B., #BAE 5 209479) . RHWEE (Couux X TN AUC) [T EHABIRIITHIR L
2o Bl s.c G REDOMERH 11, 13K 3R Th o7, ¥ 7 RITIIT D [Deg O HAIE 51 O S B RE <
TA—H EF2.6.4-6 T,
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% 2.6.4-6 Y IRIZETS IDeg DEEIREFRDEYENRE/NS A —4

Dose Gender (M/F) Route of Chax tmax (h) AUC.24 ty/; (h)

(nmol/kg/day) / Number of dose (nmol/L) (h x nmol/L)
animals

209388

95 M/ 12 s.c. 25.0 1 85.1 NR
F/12 s.c. 24.4 1 82.2 3.2

150 M/ 12 s.c. 151 1 658 33
F/12 s.c. 135 3 624 2.8

250 M/ 12 s.c. 301 1 1380 2.7
F/12 s.C. 248 1 1160 3.0

209479 s.C.

15 M/ 12 s.c. 24.4 1 55.8 4.3
F/12 s.C. 21.3 1 58.8% 1.4

40 M/ 12 s.c. 54.2 1 188 NR
F/12 s.c. 55.0 1 175 NR

75 M/ 12 s.C. 98.6 1 312 3.4
F/12 s.C. 86.8 1 265 NR

PK parameters on Day 1 in repeated dose toxicity study were calculated by non-compartmental analysis using composite mean serum
concentration versus time profiles (n=2 animals/timepoint/sex/group for study 209388 and study 209479)

NR: R2 <0.85 for linear regression, so t'2 not reported.
a— Based on AUC_;,, as 24 h sample was not available

264312 Zvk

T v D s.cEGHETIE, ty 13 L TG4 0.5~3 BICA S 7 (Module 2.6.5.4.C, #ABRE 5
204316, Module 2.6.5.4.D, #RZ 5 205239, Module 2.6.5.4.E, #BR%E 5 206538, Module 2.6.5.4.F,
BR# 5 206315 % OF Module 2.6.5.4.G, BT 5 206539) . BHUETE (Cou LUV AUC) 1EH EELFIIYIZ
WK Uie, WA s.c 5RO tp 13 s GRFTITH 3~4 M TH Y | iv B ERFTIT 1~2 T
& o7z (Module 2.6.53.E, iBRE S 204342 (X 206016) , 48 CL I 0.1~0.2 L/hkg TH Y, VzIL
0.2~0.6 L/kg TH o7, s.ciEGEEDEWFHIFIRRIT>T0% Th o712, T v MIFIT 5 IDeg D HAIH
BREOSEYERE N T A — X %3 2.6.4-T TR,

264313 wHY¥

RAZEL K OSZELHENE 7 A~ D s.c R EHRFTIE, o [T L TG4 6 FFRIICH DAL, IO 11513 8
~11 K] CH-7= (Module 2.6.5.4M, RERFE B 206072 } Of Module 2.6.5.4N, #ERE S 206073) , &
HUEDE (Coax X OV AUC) [THRHBIFNTHI R LTz, AEAREN) K OFEAEAREIM M IC R & 72 2513 2 B 4178
Mote, UHFIZEIT D IDeg DH[AIR GRFOIEYENFE ST A — & %3 2.6, 4-8 |Z/RT,
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% 26.4-7 v MIHITS IDeg DERAIRESHOEMERE/NT A —42

Study No. Gender Route of | C (i.v.) tmax AUC tin Vz CL Bioavailab

Dose (M/F)/ dose or Cax (h) (hx nmol/L) (h) (L/kg) @i.v.) or | ility (%) ®

(nmol/kg/day) | Number (s.c.) CL/f
of (nmol/L) (s.c.)
animals (L/h/kg)

204316

7.5 M/2 iv. 51.1 - 69.3 1.5 0.24 0.11 -
F/2 iv. 51.2 - 69.5 1.8 0.29 0.11 -

206016

6 M/9" iv. - - 28.7 1.9 0.58 0.21 -
F/9° iv. - - 31.1 1.2 0.34 0.19 -
M/9™ iv. - - 26.0 1.5 0.50 0.23 -
F/9" iv. - - 27.5 1.1 0.35 0.22 -

204316

37.5 M/38 s.c. 66.6 0.5 361 3.1 - 0.104 104
F/8 s.c. 92.5 2 388 3.0 - 0.097 112

75 M/8 s.C. 106 2 542 3.2 - 0.138 78
F/8 s.C. 991 1.5 917 3.2 - 0.082 132

150 M/8 s.C. 147 2 960 3.9 - 0.156 69
F/8 s.c. 594 1 1850 34 - 0.081 133

300 M/38 s.c. 842 1 3980 2.9 - 0.075 143
F/8 s.c. 927 1 5360 3.5 - 0.056 193

205239

25 M/9 s.C. 35.5 1 199 3.5 - 0.126 -
F/9 s.C. 43.2 1 230 3.7 - 0.108 -

150 M/9 s.C. 285 3 1610 3.2 - 0.093 -
F/9 s.c. 295 3 1720 2.9 - 0.087 -

250 M/9 s.c. 380 3 2450 2.9 - 0.102 -
F/9 s.c. 443 3 2910 2.7 - 0.086 -

206538

100 M/ 12 s.C. 235 3 1260 2.7 - - -
F/12 s.C. 204 3 1160 3.0 - - -

200 M/ 12 s.C. 510 3 2530 2.8 - - -
F/12 s.c. 586 3 2760 2.6 - - -

206315

20 M/9 s.c. 38.7 2 207 4.0 - - -
F/9 s.c. 46.2 2 226 3.8 - - -

50 M/9 s.C. 110 2 488 3.2 - - -
F/9 s.C. 144 2 505 3.5 - - -

125 M/9 s.C. 310 3 1480 3.1 - - -
F/9 s.c. 292 3 1460 2.9 - - -

PK parameters were calculated by Non-compartment analysis using composite mean serum concentration versus time profiles (n=3
(i.v.) or n=1 (s.c.) animal(s)/timepoint/sex/group for study 204316, n=3 animals/point/sex/group for study 206016, 205239, 206538,

206315 and n=4 animals/timepoint/sex/group for study 206539)

- :Not reported *: -/insulin degludec hexamer formulation, **: .insulin degludec hexamer formulation, (Module 2.6.5.3.F)
a : Doses lowered on day 76 and again on day 225 due to hypoglycaemia.

b: Calculated based on dose normalized AUC following to i.v. and s.c administration

C: AUCO_g h
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% 2.6.4-7 7 v MMZHT % IDeg DEEIRGEDOEDBE/FA -2 ()

Study No. Gender Route of | C (i.v.) tmax () | AUC tin Vz CL Bioavailabil
Dose (M/F)/ dose or Cax (h x nmol/L) | (h) (L/kg) @i.v.)or | ity (%)°®
(nmol/kg/day) | Number (s.c.) CL/Af

of (nmol/L) (s.c.)

animals (L/h/kg)
206539
20 M /20 s.c. 56.6 1 248 2.6 - - -

F/20 s.c. 46.6 1 224°¢ NR - - -
65/50/40a M /20 s.c. 179 3 859 2.6 - - -

F/20 s.c. 178 1 974 2.6 - - -
100/80/60* M/20 s.c. 233 3 1290 2.9 - - -

F /20 s.c. 241 3 1310 2.7 - - -

PK parameters were calculated by Non-compartment analysis using composite mean serum concentration versus time profiles (n=3
(i.v.) or n=1 (s.c.) animal/timepoint/sex/group for study 204316, n=3 animals/point/sex/group for study 206016, 205239, 206538,
206315 and n=4 animals/timepoint/sex/group for study 206539)

- :Not reported *: .insulin degludec hexamer formulation, **: .insulin degludec hexamer formulation, (Module 2.6.5.3.F)
a : Doses lowered on day 76 and again on day 225 due to hypoglycaemia.

b: Calculated based on dose normalized AUC following to i.v. and s.c administration

c: AUCy9y,
% 2.6.4-8 DY FIZHITS IDeg DEREIZREFOEMEIRE/AS A —42
Study No. Dose | Gender Route |Cax tmax AUC ti, (h)
(nmol/kg/day) |(M/F)/ of dose | (nmol/L) (h) (h x nmol/L)
Number
of animals
206072
25 F/4 s.C. 112 6 1940 9.0
30 F/4 s.c 150 6 2940 11
50 F/4 s.c 255 6 4150 8.0
75 F/4 s.c 344 6 6790 10
206073
5 F/6 s.c 20.1 6 301 7.2
15 F/6 s.c 78.2 4.5 1010 4.9
25 F/6 s.c 122 6 1420 5.5

Mean except for t,,, (median), PK parameters were calculated by non-compartmental analysis

264314 A4 X

A XD s.cBEHFETIT, tyay (I L THE G4 1.5~8 FFIC A H372 (Module 2.6.5.3.D, RERE 5
211057, Module 2.6.5.4.0, RS 204317, Module 2.6.5.4.P, #RExFE 5 204317, Module 2.6.5.4.Q,
Bk 5 205238, Module 2.6.5.4R, #ABA%E 5 206314, Module 2.6.5.4.S, B 5 206015) , EHIRE

(Conax XY AUC) 1T ELFIRIZIE R LTz, HIR] s.c B 5-REORERI t1, 1T s.c B 5Tl 4~9 FEf T
HY ., ivIEGRFCIT 2~ TH 572 (Module 2.6.5.3.F, R EEFE 5 flmn071102, 206015, 207374,
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204317 218 211057) ., 28 CLI3H 0.02~0.04 L/h/kg TH Y . V,iF0.07~0.21 Lkg TH -T2, scf&kh
KD AW ARIT>60% TH > 72, A XIZET D IDeg @ iv. & GHE L O s.c. & 5RO R -
IREHHERS 2 (X1 2.6. 4-2 12, HAEIE G-REOSEMBYRE T X — X 23 2.6.4-9 IZ7- T,

100000 E|
® )
10000 &%\E 5os.c.
E T
] g Tg
g ] ii \E\I ' 1
‘é’ .mj?i ~ i
8 ] i
f - - |
1[]]7E g
10 ' L T
0 6 12 8 et 0 B a8
Time(h)
2.6.4-2 A XZH 15 IDeg (2.4 nmol/kg) DE[E iv.&E5RFRUEE s.cE5RFOMERRE-
Bl RS, F19+SD. n=8 (FABRES 211057)
% 2.6.49 A XZH 15 IDeg DEEIZSRFEYEE/NT A —42
Study No. Dose | Gender Route |Cj (i.v.) |[tna(h) |AUC typ(h) |Vz CL Bioavailabilit
(nmol/kg/day) |(M/F)/ of or Cpa, (h x (L/kg) | (L/h/kg) |y (%)
Number of |dose |(s.c.) nmol/L)
animals (nmol/L)
FImn071102
1 M/4 iv. - 56.1 2.9 0.078 0.018 -
1° M/ 4 iv. |- 57.6 2.8 0.070 0.017 |-
211057
0.24 M/8 iv. 4.52 - 11.5 3.7 0.116 0.0218
2.4 M/8 iv. 40.0 - 115 3.5 0.109 0.0217
2.4 M/8 s.C 6.62 6-8° 80.8 53 - - 62-80°
204317
1.5 M/1 iv. 20.3 - 50.3 2.9 0.13 0.03 -
F/1 iv. 17.5 - 342 2.0 0.13 0.04 -
1.5 M/1 s.c. 4.08 5 39.6 4.5 - - 79
F/1 s.c. 4.39 2 35.6 4.1 - - 104
3 M/1 s.c. 5.96 5 77.9 5.1 - - 77
F/1 s.c. 4.26 2 50.4 5.0 - - 73
6.0 M/1 s.c. 28.3 5 179 3.7 - - 89
F/1 s.c. 15.9 5 140 4.0 - - 102
12 M/1 s.c. 30.7 2 371 7.1 - - 92
F/1 s.c. 43.7 1.5 240 33 - - 87
30.0" M/1 s.c. 0916 2 14.8 9.4 - - 1.5
F/1 s.C. 423 5 814 10 - - 81

Mean, PK parameters were calculated by non-compartmental analysis

- :Not reported

*: Male dog was misdosed.
a: - formulation b: -/insulin degludec hexamers c: Range
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%26.4-9 A RU=$H115 IDeg DEEBSHENHE/ S A —5 (HE)
Study No. Dose | Gender Route | C, (i.v.) |[tmax (h) |AUC ta(h) |Vz CL (i.v.) | Bioavailabilit
(nmol/kg/day) |(M/F)/ of or Cax (h x (L/kg) |or CL/A |y (%)
Number of |dose |(s.c.) nmol/L) (s.c.)
animals (nmol/L) (L/h/kg)
204317
12 M/2+F/2 |s.c. 39.7 4 404 45 - - -
18 M/2+F/2 |s.c. 26.6 4 423 13 - - -
24 M/2+F/2 |s.c. 30.7 4 515 12 - - -
207374
4 M/3 iv. 40.1 95.1 3.4 0.21 0.043
4 M/3 5.C. 5.76 68.2 4.0 NA NA 74
205238
4 M/3 s.C. 5.62 4 60.7 43 - 0.069 -
F/3 s.C. 4.44 2 35.8 3.7 - 0.114 -
8 M/3 5.C. 7.88 6 125 6.9 - 0.064 -
F/3 5.C. 9.53 3 93.2 5.1 - 0.087 -
12 M/3 5.C. 10.3 3 163 8.8 - 0.074 -
F/3 s.C. 14.9 6 200 4.5 - 0.06 -
206314
4 M /4 s.C. 6.83 53 71.3 - - 0.055 -
F/4 s.C. 6.67 6.8 77.4 - - 0.05 -
8 M/4 5.C. 12.0 6 130 - - 0.057 -
F/4 5.C. 9.67 6.8 118 - - 0.063 -
12 M/4 s.c. 10.9 6 139 - - 0.071 -
F/4 s.C. 11.8 8 182 - - 0.062 -
206015
2 M/3 iv. 8.81 - 27.4 33 0.24 0.074 -
F/3 iv. 12.0 - 25.3 1.9 0.21 0.079 -
4 M/3 iv. 20.0 - 46.1 2.4 0.30 0.088 -
F/3 iv. 15.4 - 37.8 2.6 0.48 0.14 -
8 M/3 iv. 55.1 - 129 33 0.30 0.063 -
F/3 iv. 26.8 - 73.3 2.7 0.50 0.13 -
12 M/3 iv. 50.1 - 180 3.2 0.31 0.068 -
F/3 iv. 65.4 - 149 3.2 0.38 0.082 -
2 M/3" sc.. |5.36 3 38.3¢ 3.7 - - -
F/3" sc..  |5.34 3 40.3¢ 3.5 - - -
M/3™ sc..  |4.43 4 47.1¢ 3.8 - - -
F/3" sc..  |4.65 5 48.7¢ 3.5 - - -
4 M/3" sc..  |7.89 5 70.0¢ 3.5 - - -
F/3" sc..  |8.05 4 77.34 3.7 - - -
M/3™ sc..  [6.93 6 72.6¢ 42 - - -
F/3" sc..  |9.09 4 90.6¢ 4.8

Mean, PK parameters were calculated by non-compartmental analysis

-:Not reported

d: AUCp4p , *: .insulin degludec hexamer Formulation, **: .insulin degludec hexamer Formulation
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% 26.4-9 A4 XIZHIT5 IDeg DEEIIZSHEYEE/ANTA—2 (fE)

Study No. Dose | Gender Route |[Cy(i.v.) |[tma(h) |AUC ta(h) |Vz/A CL/A Bioavailabilit

(nmol/kg/day) |(M/F)/ of dose |or Cp,y (h x (L/kg) | (L/h/kg) |y (%)
Number of (s.c.) nmol/L)
animals (nmol/L)

206015

8 M/3" s.C.. 14.7 4 168¢ 44 - - -
F/3" s.C.. 11.4 5 129¢ 49 - - -
M/3" s.C.. 9.56 6 128¢ 6.4 - - -
F/3" s.C.. 15.2 4 133¢ 4.8 - - -

12 M/3" s.C.. 18.6 2 166¢ 3.1 - - -
F/3" s.C.. 32.6 3 262¢ 5.5 - - -
M/3" s.C.. 12.9 4 153¢ 6.5 - - -
F/3" s.C.. 16.9 6 198¢ 6.5 - - -

Mean, PK parameters were calculated by non-compartmental analysis
-:Not reported
d: AUC o4 *: -/insulin degludec hexame Formulation, **: .insulin degludec hexame Formulation

26.4315 T4

T HAD s GRETIE, tya (A L TG 1~2 BEfIZ 7 54172 (Module 2.6.5.3.E, B E =
204342) , RHREFE (Cp L OVAUC) (T EBIFNICHER Uiz, B[R] s.c. B GREOMKFA tn 13 s.c &
HRECIIA S~6 R TH Y | iv R CIL IR Th o7z, 258 CLITK 0.05Lhkg THY | V, I
0.08 Llkg Th o7z, s.cdeGRED LW FEIFIARIL S8 ~T5% Cholz, 7 XITEIT 5 IDeg D HiAR 5
RE DIRMENRE X T A —H %5 2.6.4-10 127~ T,

& 2.6.4-10 T2I2H1T% IDeg DEEIRESRDENEE/NNS A —4

Study No. Dose | Gender Route of | Cy (i.v.) | tyax AUC (%73 vz CL Bioavailability
(nmol/kg/day) |(M/F)/ dose or Cpax | (h) (h x nmol/L) | (h) (L/kg) (L/h/kg) | (%)
Number (s.c.)
of animals (nmol/L)
204342
1 F/4 s.C. 1.62 1 13.5 6.0 - - 75
2 F/6 s.c 3.14 2 23.1 5.5 - - 58
4 F/6 s.c 7.25 1.5 47.4 5.1 - - 67
2 F/6 Lv. 46.1 - 38.6 1.0 0.079 0.052 -

Mean, PK parameters were calculated by non-compartmental analysis
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26432 RN : REEKRE

IDeg O AGE# 5 R ERE OMFHIE R G HBERBRO & LTEMSNh, ~vAT2#ER, 7
v hT8EER, UV X T2RBL NS X TA4RBRMPEM X7z (Module 2.6.5.1 2R, . FPEREORK
RPN 2T ER CELBETHY . 1 B 1 BIERGREORSY ~DOREIIME N -7 WL T 25K
) o BEMENZ SIIEEM G, EEGMREZE L TCTHSNEY Tholo, FHEEMMICEITS
IDeg DB GREDOUETE (Cpax X N AUC) %2 2.6.4-11 ITRT,

& 2.6.4-11 EEEMICH 15 IDeg DIRE s.ciE5RDBRBERURBERE

Species Study No. , Gender (M/F) / | Cax (nmol/L) AUC_54, (h x nmol/L) Accumulation
Duration and | Number of Day 1 Day last | Day 1 Day last factor (Day 1 to
Dose animals Last dose)
(nmol/kg/day)

Mice 209479 (13W)

15 M/12 24.4 28.5 55.8 53.0 0.95
F/12 21.3 33.0 58.8 65.9 1.1

40 M/ 12 54.2 74.1 188 180 0.96
F/12 55.0 130 175 267 1.5

75 M/ 12 98.6 133 312 362 1.2
F/12 86.8 135 265 337 1.3

Rats 205239 (4W)

25 M/ 12 355 45.0 199° 244* 1.2
F/12 432 49.3 230° 265° 1.2
150 M/ 12 285 187 161% 1330° 0.82
F/12 295 255 1720* 1450* 0.84
250 M/ 12 380 426 2450° 2920° 1.2
F/12 443 595 2910° 3200° 1.1
206315 (26W)
20 M/9 38.7 78.2 207 544 2.6
F/9 46.2 95.8 226 548 24
50 M/9 110 246 488 1430 29
F/9 144 243 505 1150 2.3
125 M/9 310 543 1480 3290 22
F/9 292 599 1460 3370 2.3
206539 (52W)
20 M/ 20 56.6 36.5 248 399 1.6
F/20 46.6 61.6 224 372 1.4
65/50/40 M/ 20 179 72.0 859 768 1.5
F/20 178 109 974 707 1.2
100/80/60 M/20 233 111 1290 1000 1.3
F /20 241 135 1310 766 1.0

PK parameters are calculated by non-compartmental analysis, rat and mouse: parameters calculated from composite mean profiles
(n=2 animals/timepoint/sex/group for study 209479, n=3 animals/timepoint/sex/group for study 205239, 206315 and n=4
animals/timepoint/sex/group for study 206539), rabbit and dog: mean.

a: AUC
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% 2.6. 4-11 BREHWIZH TS IDeg DRIE s.cREHROBERVERBRYE (HE)

Species Study No. , Gender C ax @mol/L) AUC 4 (h x nmol/L) Accumulation
Duration and M/F)/ Day 1 Day last | Day 1 Day last factor (Day 1 to
Dose Number of Last dose)
(nmol/kg/day) animals
Rabbits 206073 (2W)
5 F/6 20.1 29.1 301 430 1.4
15 F/6 78.2 95.2 1010 1240 1.2
25 F/6 122 155 1420 2080 1.4
Dogs 205238 (4W)
4 M/3 5.62 5.31 60.7° 60.9° 1.0
F/3 4.44 6.23 35.8° 65.7° 1.9
8 M/3 7.88 9.69 125° 124° 1.4
F/3 9.53 10.1 93.2° 134° 1.3
12 M/3 10.3 13.9 163* 222 1.4
F/3 14.9 19.2 200° 198° 1.3
206314 (26W)
4 M /4 6.83 8.71 71.3 112 1.6
F/4 6.67 11.1 77.4 130 1.6
8 M/4 12 22.8 130 278 2.1
F/4 9.67 14.1 118 195 1.7
12/10/8 M/4 10.9 13.6 139 231 2.8
F/4 11.8 15.9 182 224 1.9

PK parameters are calculated by non-compartmental analysis, rat and mouse: parameters calculated from composite mean profiles
(n=2 animals/timepoint/sex/group for study 209479, n=3 animals/timepoint/sex/group for study 205239, 206315 and n=4
animals/timepoint/sex/group for study 206539), rabbit and dog: mean.

a: AUC
26.4.3.21 |Deg Hi{ADFIR & IDeg B & DEEIR

[Deg HLARDRIEIX, TR TORERNERGHEERBRICBW T, 7 74 MEUIERBREEOEY
%ﬁ%’%%btoL#L@ﬁ%?ykfi@%%k@@ﬁmT%E [RANRHY, hFraxxs
# 7 AENTRBRM O X SR RITERBRE L Z L 1272 D (T b b, Al ERN ORRFRE 7 IDeg 25~
0277 AUIELNR) o D7D, IDeg ?ﬁﬁil%‘fﬁi@ﬂﬁlﬁ’iﬁ) OIF728 D EERD IDeg JEIZDOUVWT,
[ —EREUREARIZ 35T % IDeg FUIRERPEMER ([F—H&HE) O IDeg IR & D Z1T > 72,

4 AR RAE R 53R GRERE 5 205239) KO 26 MM E R 53R GRERE = 206315) T
4 IDeg G- RED T VL 7/54 VEJ N 7/51 VEAS IDeg HUARNETH - 7243, M L CRl—ER B S IC B 1T
% [Al— HERED IDeg HUAFRMEMEA & Ll U IDeg i EEIZ IRE 2 2 1TR8 0 B LR o7z, 52 R
HigmakBr GRERE S 206539) TiE. 1/213 VLS IDeg HiiRBEME Td - 7228, YA CTILERT 0 o
v b IDeg e 5-RID AR A > b TUMERIL L TV RN, [RERERIZ DUV T IDeg Hiik & R EHREIZEI 3
HRENICE RN oT,

LI EOIEFRFMERBRT — 2 0BG 0D & LT, IDeg HLikiE 2/~ Lz iR IT Z < % ¢
HY ., £ IDeg PUREMEENIY) & O HIZIZIWTHEL T IDeg IREIZZEITFBO bR oT-, T72bb,
[Deg HUARDIELED IDeg DIEMBHEIZ R T REIIRE SN o T,
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Left: AUC vs. dose; Right: AUC/dose vs. dose (dose normalized to 1 nmol/kg)

AUC 4, shown as mean + SD, studies included:

Mouse: 209388 (4w), 209479 (13w); Rat: 206538 (13w), 206315 (26w), 206539 (52w); Rabbit: 206072 (2w), 206073 (2w); Dog:
205238 (4w), 206314 (26w); Human: NN1250-1993 (1w)

& 26.4-3
BKEEDERE

IDeg ® 1 B 1 BIRE s.cEERICEITEHE

FERETORERMPIRSE

(AUCo4n) &

~ U AKROT Y F 2R E R TEAEL U7z ﬁ)@ﬁ%@?'ﬁfi‘ﬁé&f;ﬁflbfwé LML TS

NHEY

. seBRED 7 YT Z o A(CL/) EAREIC

IERIEOFENTED iz (X 2.6.4-4)

Gt

FHFARITZT v b A X ROTH @%ﬁ%’@%éﬂf:i 2T, EEE TES PORBETH T

(>60%) .
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M
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* Rat y = 0.0416x>7%!
R® = 0.802
O Rabbit e
11 O Dog %
— ® Human
c
J .
~ 0.1
«
8 -
¢
0.01 Lt
0.001 T : .
0.01 0.1 1 10 100
Body Weight (kg)

CL/f shown as mean£SD. Studies included:

Mouse: 209388 (4-week), 209479 (13-week); Rat: 206538 (13-week), 206315 (26-week), 206539 (52-week); Rabbit: 206072 (2-
week), 206073 (2-week); Dog: 205238 (4-week), 206314 (26-week); Human: NN1250-1993 (1-week)

X 2.6. 4-4 IDeg DEE s.c.E5RICEHTELHBY UTSUR (CLH LAEEDER

2644 D

IDeg D534 % A REREmR AR (1%12.6.4-1) &7 » NMIH[E] s.c XN iv. G LR R TR L7z, AR
D—E A5 2.6.4-12 12k LT=, IDeg DG E I I X REFEFE IR 2 AW T2 4R 7 » b OFER CTRast L
7=,

& 2.6.4-12 Mo msiR—% (QWBA)

Rat strain Gender  Isotope Dose Route Time points Study no.
Wistar male *H 25 nmol/kg s.C. 0.5,2,5,8h 207366
Sprague Dawley female 12 6 nmol/kg iv. 5, 10, 20 min 204209
Zucker fa/fa male 2] 6 nmol/kg V. 5, 10, 20 min 205521

EHEOEHBTEL LCa vEEMAWTEHE, Deg /5 11Ok LIYSRER X WRFAMINES LD
LR DTD, DAANE— N T S AR B D, L L s, PIERALE 4, IDeg THW
X AMMIOTF e VR (Ty*Y) & LIEHE, A VAU OEWRNN IR DY AR E
HAPEZ B SHRNV D ERM DI TN D &2 S BUR BRI L 0 97 R OB~ D BT &
EzoNb, £, TRV F 7L CH) OB X %R OS540 B OFRHHT R 5 58T 720 )

RIFIMRD TIREH TH D & SNTWD, LER- T, [PI-Tyr™* Z[H]-IDeg 1% IDeg D434 fo O3
ERRETT DICU s THEI T DL B2 LD,

i
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Deg 1. XT'F REHKICTNVH I VA= —% ) LTZIEMImA I S ok a i L TR0 |
R OFER N T I VBB OREBBIC RSN D EB 2 b DTeH, 2D X 9D T F RO4Ai
S OEM D7 — 2 OfFFUCIZREER 5 5 Z ENTHEEN D, TRIH S5, CO, & H0 3
EINDDUIHRFE E L COT 2 B K OENiEE DS NIRYE D& B8 K OB O£ A I BRI &
o,

ZORERE L LT, Wt P UTRS FBEOBEERE S L < IZNEMEEAE R OEEICIRY A £
AT HUHBED K 5 70380 & B U7 WIS RBIC K DI E 2 ) S 572010, G HBEREH TORIE
RrR DA Bt Lie (32 2.6. 4-12)  MUAREIZKET 25 HRRR T OB REDY v R B TITARW 2 &0 5
Be 5% 20 0y (Bf&HIERER) T, O 3 vRoBRITD VWb O L E 2 bz (Module
2.6.5.5B, AERFE S 204209 } O Module 2.6.5.5.C, #RERFE 5 205521) , FEERIMLHHUERRED KEB/TIE, s.c.
B G iR 3 R & Tl IDeg REMRIZH KT 2 b D EE 2 Hivion, #5154 5 KL CIabd i
R MIEP IS BAAE L (Module 2.6.5.9.B, #BRE S 207309) AT — & OFFRIZEENH 5
EEZ BN,

26441 H#IM

Wistar 2 7 v MZBWT, BHRED R EEIL s.c. 514 2~5 FFIZIC1G B v, WX OBIENGRD B
72 (Module 2.6.5.5.A, #RERE 5 207366) . B ROWF MM : >1) | WRWClE, skl & O
(ZHe b B OB REDS R ST (F22.6.4-13) OO KER S Crafiik /e i b 13<0.2 &K
oto, MEE, B RO CEWBERENRO SNz Z LD, MSESNMEEAEICHEAELTEBY,
eV TIHRICED 2 FERGEICSREZ N LTIV IAEND Z LN FFS L7z, Sprague-Dawley %

7 v b (32.6.4-14, Module 2.6.5.5.B, #EAE 5 204209) KO Zucker fa/fa 7 > b (3% 2.6.4-15,
Module 2.6.5.5.C. #XBRZE 5 205521) 12FF B[ P1]-IDeg O iv B GHTIZ, M, SV TE, KEIR K
O S 5 WO RE VR H S, s.c R GRFICBIE SN0 82— R ST,

IDeg DAFRMERFEATEIIRER TH o 72, HGHRED 21/ M A X T 0.6 (Module
2.6.5.3.C, RRFEF 207374) TH Y, FMEKITEAT LCHEHBEBIXIRERN TH 5 Z & RSz,

fiam e LT, M7 VT I U ~OFEGREN RV & 6kD DT F RThH I &b PRI LMW
Y . IDeg D KER77 DARFE~DH Y IATTNED o T, I bmWIHBER DN DIFA AU DY
AR ORI 5+ 58 E L LTHLNTWABERUIF 2 Th o 7=,

2.6.442 RLhEEEB

Rtz 6 H225 20 HORM, IDeg (125 nmolkg/H) %5 L7727 v MIB T D8 a3 AR
(2B T IDeg DG @R M 2 M5 L72 (Module 2.6.5.7, #Brd 5 208222) , IMiEAEHI A& &E 51 3
SOV IR, AEARIE S ORI HERE U 72, FR U i Fh i 8 & AT ARIME oD M FRIREE 0D 247 45D 1
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(5% 3 KON 124530 1 OB Thotz, ZDZ 05 IDeg TG % BRI 50N OFLE
WIS TIRWZ LR EanT (<1%) o

# 2.6.4-13 HEMES v MRS B[°H]-IDeg M s.c R 5B 28 (4 5 #H# iE sh ST RE R b

207366 Tissue:Plasma ratio

Sampling times post dose 0.5h 2h 5h 8 h
Tissues/organs *

Plasma 1.000 1.000 1.000 1.000
Blood 0.815 0.705 0.618 0.471
Kidney cortex 0.620 1.790 3.060 3.680
Kidney medulla 0.373 0.378 0.361 0.333
Liver 0.318 0.590 1.420 2.570
Lung 0.497 0.418 0.362 0.353
Pituitary 0.128 0.263 0.143 0.099
Thyroid 0.149 0311 0.111 0.090
Salivary glands 0.174 0.205 0.116 0.135
Bulbo-urethral gland 0.275 0.320 0.279 0.287
Epididymis 0.037 0.122 0.169 0.255
Myocardium 0.212 0.243 0.178 0.156
Tongue 0.107 0.209 0.156 0.146
Pancreas 0.270 0.208 0.154 0.135
Periosteum 0.053 0.308 0.086 0.068
Tooth pulp 0.407 0.590 0.597 0.510
Uveal tract 0.112 0.211 0.197 0.144
Oesophagus wall 0.154 0.288 0.165 0.213
Stomach mucosa (fundus) 0.145 0.211 0.173 0.120
Caecum mucosa 0.064 0.122 0.054 0.252
Rectum mucosa 0.124 0.185 0.155 0.134
N=3

a- Tissue:Plasma ratio :Mean concentration of Tissue/Mean concentration of plasma in each time point. The list represents the three
major organs: liver, kidney, lung and 15 organs/tissues with the highest observed radioactivity. Blood are added for comparison.



26 of 40

% 2.6.4-14 WS v ~ZRT B[ P1-IDeg @ iv. I 5B &+ B8 MDA AR EL

204209 Tissue:Plasma ratio

Sampling times post dose 5 min 10 min 20 min
Tissues/organs *

Plasma 1.000 1.000 1.000
Blood 0.456 0.495 0.429
Kidney cortex (inner) 0.170 0.220 0.205
Kidney cortex (outer) 0.282 0.464 0.546
Kidney medulla 0.206 0.229 0.212
Liver 0.160 0.144 0.126
Lung 0.284 0.310 0.279
Aorta 0.294 0.323 0.330
Pineal body 0.087 0.123 0.138
Adrenal 0.243 0.157 0.131
Adrenal cortex 0.242 0.155 0.126
Adrenal medulla 0.282 0.258 0.191
Thyroid 0.121 0.168 0.483
Intra-orbital lachrymal gland 0.091 0.110 0.117
Salivary gland 0.142 0.160 0.199
Ovary 0.227 0.186 0.227
Myocardium 0.154 0.161 0.172
Nasal mucosa 0.033 0.063 0.156
Pancreas 0.119 0.132 0.129
Tooth pulp 0.120 0.138 0.213
Oesophagus wall 0.122 0.135 0.118
Stomach mucosa (fundus) 0.074 0.093 0.132
n=1

a —Tissue:Plasma ratio were calculated by Concentration of Tissue/Concentration of plasma in each time point

The list represents the three major organs: liver, kidney, lung and 15 organs/tissues with the highest observed radioactivity. Plasma
and blood are added for comparison



27 of 40

& 2.6.4-15 Zucker faffa 5 v kIt d B['?I-IDeg M i.v.3% 582 & (1 5 40~ M ST EEEE

205521 Tissue:Plasma ratio

Sampling times post dose 5 min 10 min 20 min
Tissues/organs *

Plasma 1.000 1.000 1.000
Blood 0.461 0.480 0.476
Kidney cortex (inner) 0.237 0.277 0.290
Kidney cortex (outer) 0.211 0.405 0.518
Kidney medulla 0.272 0.239 0.295
Liver 0.134 0.119 0.150
Lung 0.313 0.321 0.367
Aorta 0.275 0.217 0.205
Pineal body 0.188 0.215 0.161
Adrenal 0.170 0.162 0.194
Pituitary 0.079 0.092 0.090
Thyroid 0.083 0.116 0.228
Exorbital lachrymal gland 0.073 0.091 0.102
Intra-orbital lachrymal gland 0.052 0.071 0.092
Salivary gland 0.057 0.060 0.094
Bulbo-urethral gland 0.091 0.107 0.146
Myocardium 0.135 0.136 0.156
Bone marrow 0.054 0.062 0.070
Pancreas 0.109 0.123 0.147
Spleen 0.054 0.095 0.085
Tooth pulp 0.109 0.134 0.169
Stomach mucosa (fundus) 0.060 0.061 0.071
Mean

N=1-3

a — Tissue:Plasma ratio were calculated by Concentration of Tissue/Concentration of plasma in each time point The list represents the
three major organs: liver, kidney, lung and 15 organs/tissues with the highest observed radioactivity. Plasma and blood are added for
comparison

26443 EAHEE

Fifi 7T AE L AEHIERE (SPR ) > % W T IDeg @ in vitro TOIMAER FVEREARAHE LT,
FEET A I3EE T e N EROAIRMESUIERINE T V7 R v &, [EEL LT IDeg (2%t Lid
WEEDZ L TEME L, BT MLIET VT I ST D IDeg DFEAREIL. 7T I U RS
X7 Mini-Leak™t 7 7 2 — 2 £ — 2282 O CHIE L 7=,

IDeg D MAEE HE I T D fRBEES (K) % SPRIEKUNT VT IVRNELLIBAEAETHDL LW
I HEEZ W THIE L7 (Module 2.6.5.6.A, B 75 208378) . Kygld 7 » Mi#E (9.3 pmol/L) . ¥
PXMAE (4.2 pmol/L) . A XIMHE (6.4 pmol/L) . 7 ZIHE (13 umol/L) KOk hIM#E (11 pmol/L)
& K BFER] CHERIN—E Th o7, WO v MIET VT I A~ DfEIAEED Ky (13+£5 pmol/L) 13 E
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WRob MIEEAZEDO Ky EEETHY . TAT I N MEFR TCOEZIHEAEEAE TH D Z & NHFF
&7z (Module 2.6.5.6.B, #BAE 5 208523) .

Mini-Leak ™ & 7 7 1 — 2 &' — X% AW CHIE L7281 3t b MijE 7 L7 2 Sk % IDeg D Ky
b AERER THIERE - Th o7 (Module 2.65.6.C. #p#E 5 CES 10-January JJJ 2 0 Module
2.6.5.6.D, ERFE 5 CES 01 May-) BN KdIFEhENT v b (0.56 pmol/L) . 4 X (0.44
pmol/L) . 7% mmmmm)&otk(ww&woﬁmmm)kﬁ%ﬁf%okﬁ\vﬁ¥<mm
pumol/L) TIHE» o7 (F£2.6.4-16) . L L7 HAYEIZ KD Kgld SPRIEIC LD KglZ b~ 20 552
EERNE D TH -7,

& 2.6.4-16 FEEFYHEMET LT I VITHT % IDeg DFEEHE (K ZHE1R)

Test system Species Affinity (K,) in pmol/L
Immobilised serum albumin Rat 0.56

Immobilised serum albumin Rabbit 0.08

Immobilised serum albumin Dog 0.44

Immobilised serum albumin Pig 0.25

Immobilised serum albumin Human 0.47%;0.56°

a — Data from “CES 01-May >
b — Data from “CES 10-January: ?

2REOWELE TR AREDERIT, MEFEDERIZEIDZ D THL WRENRENEZZDbND,
SPRYETIHMES FD VU H oy FaFRBICHEEN L TWDHDIZ% L, Mini-Leak M ETIX., @91 Th Db
AEAZE—XOREICETEIL L TWD, fEame LT Mini-Leak™ 5 Tld, VTV REFEEALDOT
7R (2E) BRETHY, EORARE LRI THITE S EE2 b,

WHIE L & b ICTRF AN FRE T o 72, MR VE ~DOREGIE—MKIZ SPRIEIZ LV Ffi L 72 DI
LT, MG T VT R U ~OFEE 1L Mini-Leak ™ & VTR L7z, 245 ORIE TlE—fikdmtEkiric
HAni-#hfE (7> PR X) Lk b ETRBROFGREZ R LIZDIZK LT, 7 HFTIEOEmND

aie (MOWERMEER) 2Rl

TRTOEYET, MIET VT I ~OfEEIELRE <, Deg DIMLIET /L7 I ~OfEERelLiiERE A

BEPT R COBPYET>99%THDHZ LIHLTHHDTH o7,

2645 K

TNH I A=Y —% N U TR LIS 2 H 9 57 F R Th D IDeg 1 ZH OAE R
7 2N ONENRIC oS D, T2/ B OMEIGERIZNIRMED & B M O ICHAH S, 58
IR SN E1E CO, EKITHES D EHERI SN D,
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BT 7 D KORFRE 2 B2 2 FED in vitro iRER 72 5 N T v B RO X &2 HWz in vive iR C
R &t Lz,

NT TV DIFEFCA F a— I\?‘é & T, AT TF RERICKRT 2 B O UIRRHRAL 2 Rt L

(Module 2.6.5.10.B, ER% 5 204244) | HHERBRCTHWE (F > b, UFFROAX) L hED
FAZIERTEDL LI %%ﬁ%ﬁ%ﬁﬁﬂ%ﬁﬂmﬂa%ﬁﬁmf FFIZEL Y JA E T2t O— R 72 & st
L72 (Module 2.6.5.10.A, FRERFE 5 207440)

7 v h RO XIZ PH]-IDeg & #% 5- L 7= in vivo fR#iBR TF » MifE (Module 2.6.5.9.B, B 5
207309 } O Module 2.6.5.11.A, #BR%E = 209425) KO X ifijEH (Module 2.6.5.9.C. REREF 5
207374) AR U TR Lz, IR, B R OEPREICOWTIZT v P2 W TRE L
7= (Module 2.6.5.9.A, #BRA = 206618) .

2.6.4.51 K& (n vitro)

IDeg KNt b A A % invitro THT T2V DIFIEFTA V¥ a_X— b L7z & WIHORHEY
LT 2MOREYARIE SN, Z6iEA™-B ROA B TH Y Phe®™* -Phe®” K
Phe®”-Tyr® WEIWTEL Tdo > 72, STERAICHE — DB E A o 2 U THESLTEYS, Zh
S invivo TOWEMEA VA U THHALIL TV D

PH-IDeg & T v k. UH X, A XKt FEROIFHIIGFEEF TOA % 23— 3 o 2R &
e OVEME S B B & RO X80T 10 KO 500 nmol/L D)% T fi L7= (Module 2.6.5.10.A, iRBRE 5
207440) , A > FaX— g COFER, KEF 1RO BERER S S (42.6.4-5) . ZFED
Deg HARMRB VAT D Z LD, IDeg ITZBMIATEMEITIL Y JA N/ Z T CrRRITHM S
N5z EDNMR SN, B MBI TAHALNATRIFWILT v MRABEFTTIXTRO LN, £ XTHD
BEORBEM 1 EE2BRETXCTEROOLNTZ, LR -> T, b MEEROREIITEED bR o Tz,

2.6.452 K& (invivo)
2.6.4521 fRIRmMAKEYD

F v bR OA X2, PH-Deg % sc %5 L, MifEth (5 v b)) UTMmiES (1 X) OFEERAEY) 7
07y AN L, W7 e 7 7 A4 L2 MEEWistar 27 v MMIxEd % 25 KO8 250 nmol/kg @ s.c.
5 (Module 2.6.5.9.B, #BR#E 5 207309) . K OHEME ' — 7V RIZHT 5 4 nmol/kg D iv. 3 s.c. 4%
5. (Module 2.6.5.9.C, #ER#&E 5 207374) (2L VG L7,

LT, 7y b () KOS X (iE) T BT e T A VERRTH Y HEE (T v
F) KOiv. & se.DFREREEICEDE (fX) 13BN (K2.6.4-6)



2.6.4-5

mV
i Rat
H1
H4 i
H6: Insulin degludec
H3 Hs VHgb Hl-z?b
L ‘ S—— L
00 100 20.0 300 40.0 50.0 600 70.0
mV
H8 .
1 Rabbit
a Insulin degludec
] H1 .

1 min
— T T ] T T — T
00 100 200 300 400 500 600 700

mV
H2
] Dog
H8
B Insulin degludec
4 A
e — ‘ ‘ min
0.0 100 200 30.0 40.0 500 600 70.0
mV
B Insulin degludec
Human
H2
1
H3 H4
N »
min
T — T T T — — T T
0.0 10.0 200 30.0 400 50.0 600 70.0

EFEREIT M E AUV =PH]-IDeg (500 nmol/L) 4 BfEA ¥ 2 R— FEEDR KIS

r A i A NN
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200
mv 3 h post-dose @ 25 nmol/kg
RAT
Insulin degludec
100
P1
1 P2 P3
10f———— \ \ T \ \ \
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
v
1400.0-
12 h post-dose @ 4 nmol/kg
DOG
120001 / Insulin degludec
1000.0
800.0{ -
600.0-
&
400.0 3
[~ N
200.0-%; N/J o
0.0 E,Ju RN, AN A/\'m,.'nv_m A, —— LN MAIN D, v'_v_/\ A A drp M"Azw .M.m‘\
0.0 20.00 40.00 60.00 mins
X 2.6.4-6 [PH]-IDeg @ s.ciZ5RICE TS5y FMFERR U/ XRMERRBH TO T 7ML

TARPEER M P RER X, T v PO X & HIC IDeg RELIRTH - 72, HRsd TRIEMED B K
$HEERSY (P1/S1) 2SNHPLC 7 1~ + 27T ADEARSICIAH L2 (AR (tg) ~3 min) . IDeg &
OO & 20 | ZOE— 7 TR L, BEHER A TIET » MifE (22.6.4-7) &
O XMJETICBNWTEFERE— 7 o, ZOBHO RN — 7 1%, IR OBHEERIC kv
HRTDEBER D THLZ D, NIFTLKTHDLEBZZHND (Module 2.6.5.3.A, RERE S
206529) o KU F U LKOEHIL IDeg WEBIIRHMEZ T HZ L LEGHTH Y | AHHRRE O RAERE
W D—>Th DM, 1Deg DD ETACHIM & 135 2 Hhiany,
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200
10(:;
] 1 hour
'107 ‘R:H‘ N I Ta LS L AL A R A S \"”;'
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 95.0
1004 ulin degludec
. 3 hours
A L B A N R B
0.0 10.0 20.0 30 0 40.0 50.0 60.0 70.0 80.0 95.0
504 lin deglud
] P3
r2 5 hours
'107‘“\“‘\“‘7\"‘\“‘\“‘\“‘\“‘\“‘\‘mm
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 95.0
s0-
e 8 hours
-10 T T . T T T T T T Uil
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 95.0
sl |
1 12 hours
|
‘ il ,
-100.0‘ ‘ ‘10‘.0‘ ‘ ‘20‘.0‘ ‘ ‘30‘.0‘ ‘ ‘40‘.0‘ ‘ ‘56.0‘ ‘ ‘66.0‘ ‘ ‘76.0‘ ‘ ‘86.0‘ T ‘95.0
2.6.4-7 [PH]-IDeg @ s.c.ix58ICH T2 5y FERREM TOT7 1)L
Z v MBETO IDeg DX HI72BRFEE & (AUC)0n) 1FZ LI, s.c G ORIRER B2 LT 46~

63%Th v, W THD P, P2 KNP IXLNZEIL, 18~33%, 10~11%M& T 10~13%Th o7, 1R
B OFRIE, #ERELOMIC L O PIRIFREE TH - 72,

A XTI, s.e. BT GREOMEXIRER & (AUCs0) 13 IDeg (48%) MOMUHMITH D S1 (17%) . S2
(13%) . S3 (11%) &U'S4 (12%) THY ., iv.EELGRFOMEXHREE R (AUC) (FENEN,
IDeg (64%) KOMUHIHITH D SI (7%) . S2 (9%) . S3 (11%) KU S4 (10%) EFREETH -7z,

7 v MIAEF OMEERMHY (Module 2.6.5.11.A, 3B 5 209425) #[FE LT, 7~ 77 LDH
TR SR T D m R REAL Sy (P1) 13, MAERRBI O WURERLRIC L 0 W DRI Y TH 5
ZENL, NUFTLKTHoTZ, vAAXRZ T A M) ZHWERTEICE Y, EERBERER S
Deg T D Z & D3RR Sav, P31 S-SAE UM S 7-5E 472 IDeg D BEH TH 5 Z <‘:75>Hnaé2mt
(42.6.4-8) . ZHIFEA AV OREEREW TH B, £/, P2IiT IDeg &L [F— D F+REEETS
R4y & RE S v,
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(A1) (A21)

Gly—Ile=Val )*(jhr(jlr('y*Ty Thr—Ser— lle~ Cys—Ser— Lew=Tyr—Gln- Leu-Glu- Asm—Tyr T s Asn
! e
® ! i es  (insulin degludec)

Phe— Val- Asn—Gln- His— Leu—Cys— Gly—Ser—His— Leu- Vab-Glu- Ala— Leu— Tyr— Leu- Val—Cys—Gly—Glu- Arg-Gly— Phe— Phe— Tyr— Thr— Pro— Lys
oo 5
o AL I
T YWY
Major pathway
(receptor internalisation)

(A1) (A21)
Gly—lle—Val )*Uhr(.vlr(y‘Ty Thr—Ser—lle—Cys—Ser— Leu— Tyr—Gln— Leu- Glu- Asn—Tyr T s Asn

Minor pathway
(unspecific degradation)

s (A1) (A21)
T / Gly—lle— Vukunruhrceryr Thr—Ser— lle~Cys—Ser— Leu Tyr—Gln— Leu- Glu- Asn=T yhTyr Asn +

(B1) (B24)
Phe=Vat= Asn—GliHis—Leu—Cys—Gly—Ser—His— Leu— Val=Glu— Ala— Leu— Tyr— Leu= Val—=Cys—Gly—Glu- Arg=-Gly— Phe—(Phe)

(B81) (B29)
Phe=Vat- Ast-Gln~ His— Leu— Cys=Gly—Ser— His— Leu- Val-Glu- Ala— Leu=Tyr—Leu~ Vat=Cys—Gly=Glu- Arg-Gly—Phe— Phe— Tyr—Thr— Pro= Lys

(Phe)~ Phe=Tyr—Thr—Pro—Lys
+ ;wm

\ /
\ /
\ /

[*H]-water (P1)

(B25) (829)

X 2.6.4-8 [PH]-IDeg M # T X SRR
2.6.4522 ittt

HEVE Wistar 525 > b (EEH M OWEE B =2 L—3 3 UHifT) 12 25 nmol/kg O JT & T[*H]-IDeg % s.c.
&5 L, R, #ELOBETHRE 7 0 7 7 A V28R L7z (Module 2.6.5.9.A, #BRE S 206618) ., JK
RO I Z N Z R 10 B A B 22 BURRBEC D BIEE S 7o, & DRI DUV T ?&577&%
REED 6%LA L& O DR IFER0 b oz, R, B R OERICIT 2 FERBSRER T IE 7 v
~ N7 T LAOBERRICE T D EERR S Th o7z, ZORMBMERSIE N Y FULKTH D LR
éh\;niﬁxwﬁﬁwﬁﬁm% B DMEFMETH D Z b B XFFEL5 (Module 2.6.5.13.A,
RERE 5 206530) . S 52 Y F T LKOAERITINZ CTERDBEOBRFRER S DTEET DI L5,
m%ﬁwﬁmumiuAﬁéhé EDIRIB ST,

2.6.4523 ELiTHLHEY

FEFLBIMEME Wistar 525~ M T 25 nmol/kg @ & TP H]-IDeg % HiA] s.c#% 5 L, #54% 1~8 % T
DOFLIF K RSB R 7 0 7 7 A V& fEt L7 (Module 2.6.5.9.D, RS 210344) , #4+H
(2, IDeg REALIR, 2FORHY, KONV F U LKNLD 4 FROBIRER S DR Sz, FYF
UK (Mil) BEHHEERES THY (AUCos £ W HH) | IDeg REAK L Mi2 AZIUTRNE,
AT, 7 RO HUTRERR Y 7 BLER S 7238 IDeg REALIKDS EZRBAHER Y THY . R Y F U A
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K. P3. P2DJETH -7, kT 25 &, IDeg DIMSEHIRFE R (AUC)g,) (TFLITHIREEOK 3 HEE0
HLDOTHoT,

26453 BRZE

JEE Wister 52 7 ~ T IDeg % 0. 25, 100 X% 150 nmol/kg/ H O F £ C 2 4% 5 XX, NPH A > A
U > % 100 nmol/kg/ H O H&ET 2 MG L, & h7 v—2LAP450 (CYP) BERIEMEICXTT 5 IDeg D
A fat L7z (Module 2.6.5.12.A, #RBRE S 210241)

IDeg # 5-1% D 7 ~ R OMEREE & TN TANICEBNT, AETIEH 2 08B EORM QAR 23
sna Y —AHPEAEE, 7-ethoxyresoruﬁn O-deethylase 751 (CYP1A) }% T 7-pentoxyresorufin O-
depentylase /5 (CYP2B) (ZiR& bz, WEIIEITREHAER CRO LN, FEEOHINS NPH A
VAV CEBRFICHRO LN, S HICHETIEIO L2 DREDOHD (0.81%) 23 testosterone 17B-
dehydrogenase 5 :(Z%F L IDeg, NPH A > AU > & HIZHEMET » R TRRD H iz,

BOLNTETXTOD IDeg DEEIT/NSL, E M VAV U TROLNDLBDEFBRE TH 2720
7 v b @ CYP FEHUC KT T EIIMARNICRIEE 22 bOTIHRWEEZ BT,

26454 MEFRMAE

—WRIZEAEMNE b CYP I FHEOHER & 13E X LN TWRNT & CYP 0 T35l TIFEET S
INERNIZ IDeg M ATT 5 Z L 1FE I W &S, IDeg @ CYP 23 FHFE~D B TR L T/
VN,

2.6.4.6 Het
26.46.1 R, ERUVETHHEMH

@@wmm%ayh(Eﬁ&mm&w:;v—yaymﬁ)Kzﬁmwgwﬁifﬁﬂm%%&o
&5 L. IR, BEROREIT T A~ORESRE DOHRME 2 MGt L7z (4 2.6.4-9, Module 2.6.5.13.A, iABRE =
mﬁm)o&5%%%®4W@Uﬁum%ﬁuW:%%éﬂ\u%%&@%%%%ﬁ%imﬁﬁmto
EWHROMEE N =2 b—3 3 UHiATT v MBI D Ggie 0 AR 2 2 2.6.4-17 |~ LTz, % H
HER R CIE, TXTOAEKEMS (v b v 7 R) THIBEO KE RO (K F 7 A
K) Tholz, BEL TR, it #EROFEERT OBSREDOK) 50%I TR IEDHSER Y (KU F T4
K) & L TIFELR,
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Recovery (%)
N
o

0 24 48 72 96 120 144 168

Time (hr) Time 0
—¢—Urine  —@—Feces  —&—Tofal ——Urine —B—Feces —®— Bile —& Total
Mean+SD
X 2.6.4-9 EESy bk (ER) RUBEH=ZaL—23 VTS y b (BR) (2B 5PH]-

IDeg M s.c.izx 5 H D HEH ST RE R IREINER

& 2.6.4-17 [PH]-IDeg @ s.c.#%5 B D HE M M st A2 IR R

Test system Dose Post-dose Recovery of radioactivity (% of dose)
(nmol/kg)  collection

Urine Bile Faeces Carcass Total®
Wistar rat 25 0-168h 37.4 - 22.3 22.6 87.8
Biliary cannulated Wistar rat 25 0-96h 24.6 18.1 8.9 25.2 88.3

a — “ Total” values represent the radioactivity recovered from all samples (urine, faeces, bile, cage washings, cage
debris and carcass, as appropriate)

2.6.4.6.2 EFLitHHE

FEFLBIMEME Wistar 5%~ BT 25 nmol/kg @ & TPH]-IDeg % HA] s.c. %5 L. it K Ou stk 4
BehH5% 1, 3.0 5 KOS BEREIICERIR L7= (% 2.6. 4-10. Module 2.6.5.13.B, #BR&E = 210229) , MIETIL,
Beb-1% 3 REHINC Coax \IE L. EOHBD Uiz, FH Tl BRI BURRBIREE AN U, Bl E R
A (% 8 ) Tlbm< AeoTs, TRTOMER: A CTHIT AU RERE T T L0 K< H
T AERREE 1T 0.07 (554 1 BERE) 205 0.67 (B 5% 8 FEf]) O#EPHTH 72,
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2.6.4-10 v BT SR RVMER RS ERE
Mean=SD (n=3/time point)

ca day 9 post-partum following a single subcutaneous administration of [*H]-insulin degludec at a dose level of 25 nmol/kg body
weight

2.6.4.7 EYFEFEEER

[Deg DT V7 I UAEEIZET 2 WA EAEM 4 Mini-Leak™ £ 7 7 01— 2 B — XTHEA SH-T 0T
U EMWTHE L. (Module 2.6.5.15.A, #8575 5 CES-20-January JJ| 2 0t Module 2.6.5.15.B. 3t
%5 CES 101123)

0.8 nmol/L # /% D['*[]-IDeg (89 pCi/mL) % Mini-Leak™ ¥ 7 7 0 — 2 ' — X|ZfEA SE7- b bl
7722 (10pumol/L) & & HICKFEMEE (77 I BED 0~1005FY) oA 7 u 7z, U
W77V TEFAYYFABIAI SV I F UBEOWNTNE & HIA FaX—F Lz, UGHK
i BEL CROGAEE I S, RIER R OVEE A OREREE (2T, 1Deg DUEHER L VT L7
UREBIRDOEE MY ZRE LT (K 2.6.4-18)

% 2.6.4-18 ['#1]-IDeg (0.8 nmol/lL) MZEMIME R

Drug/Compound IC5y (nmol/L)
Palmitate 125°

Warfarin >1000
Acetylsalicylate >5000
Ibuprofen >5000

a — corresponding to an [ICsy]/[HSA] of 12.5
Data from CES-20-J; anuary-
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25 pmol/L J& % D['*1]-IDeg (89 pCi/mL) % Mini-Leak™ ¥ 7 7 1 — 2 B — X2 &7 MLE T
N7 (03 umol/L) & & HICKMEE (TL7 I RED 0~1000 5/0Y) DA77z U
W77V, TEFAFVTFAE, FUFAE, FUAEY R ARFLVIY, YET7VTF Y
FINT R, 72LIF U, LA VEEILY ) —VBOWTINE EHIZA a2 X— LTz, X
ISR A E O HEL CRUSZAE IR S8, RIET R ONEE R Otee (i, 1Deg OIFHEAR & VT L
TIURERIROEE M) ZRIE L (£2.6.4-19) . #£2.6.4-1912H 8 L7z [1Cso normalised (& K
MIE7T V7 I PRBETHIE L7z Ligand @ ICsofE) | (2K D & IDeg DT VT I UG 2 S 512
X, BETRR & LT3R UIIEER D 5 e d ICso DIRNH D TH B MIVET /L7 I D 10558 2
LHIREEVE LT HHHEICRD, B NAEKRNICBIT2EEOT VT I PREN 600 pmol/L Hitk TH 5
TEEEETDHE. INSIEFIUIAENEEN IDeg & IMLIEH T VT 2 L OFEEICERERINC A B I A
FAF T AR S IR B 2 b,

*& 2.6.4-19 ['®I]-IDeg (25 pmol/lL) DZEMHEE A

Ligand ICs 95% CI IC5y normalised Typical Cpax”
(umol/L) (umol/L) [Ligand ICs0]/[HSA] (umol/L)
Palmitate 3.2 1.4-72 10.67 variable < 200
Oleate 5.5 3.7-8.2 18.33 variable < 200
Linoleate 4.1 2.8-6.0 13.67 variable < 200
Ibuprofen 11 7.2-15 36.67 90 — 265
Glimepiride > 100 - >333 0.6-1.2
Metformin > 500 - > 1666 7-30
Sitagliptin > 500 - > 1666 1
Liraglutide > 100 - > 333 0.035
Warfarin > 100 - > 333 5.8-7.1
Acetylsalicylate > 500 - > 1666 800 - 1600
Salicylate > 100 - > 333 Metabolite of ASA

a — from drug label, -: Not reported, ASA: Acetylsalicylate
Data from CES 101123

famme LT, MR EERE/REEALE L. 4777y, ULy Yy, TEFAHYF

NER O Y FURE, BERB CERSND 7V AU K, A MKAVI, YE2 T VTF VT 70
F KDLV F U, LA VBN ) — VERITA & BRI B ST A BRI FE A X DR E T
IZDeg D& MAIET LT I UAEBICEE L b o T,

2.6.4.8 FDithDEMEIREKER

A XNZB T HEYEERBR O —ER & L CHRABRIEK (NaCl) Z M7z IDeg 52 L 5 iv. &5
KB e L. SYRBEONMEIT->7- (Module 2.6.53.D, #&% 2 211057) . KKK

I (0-: v N



38 of 40
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2649 EZERUEER
26491 EE

IDeg DI ENAE K O & JAFU ARG L7 AER, Deg 0 7 DX A 7T b TSN AMWE 2R LT,

IDeg @ s.c. Pt HGRFZIUN T, IDeg 1T GEZEFMI Tty (CEE L T2, L L7Z23 6, JEEHBALIZISIT D
A~ VT AT —~DHCEAREDTOIL, WIUEFEMER Lz, 202 L1281 IDeg (X1
HFUZRRIR IS S 4L, E OFER. IDeg @ s.c. & GREDOIERIFIWPGEE Il SN D, ZOZ LI, iv.
PeGHEL sc G L THRARM t,, 88720, A OREGERBE T t,NEVENI & & LTRSS,

IDeg D i.v. & GREOERE 7 VT T 0 AXKFEEY) TIIMHLRERN -T2, 2D L1E, IDeg THIZ
ENDENMERE AER-SOMRETH D B2 DD, FEWERERER) B 15 5 N7 A AR O/
SNWHLDOTH T,

IDeg O MAEE FEAE S HEIL SPRIEZ A WTHRE L7c, 512 IDeg Db k& A FEEMW) O ITE T /L
72U ~DFEA % Mini-Leak™ £ 7 7 01— A B —XEFEASELET AT IV EAVWTHE L, 2D
DFERD G IDeg IFTEEPFEZ U CRWIEERERGZ L, VX7 L7 I 00k L TR b RN
fEARRER LIz, UPET LT I ~OFEERAMIEN K VIRV i, v Tk fhoB I
NBEFEEPED (Z VT TUABMERNY) ZEEBATLEEZLND (R26.4-1) . MIET LTIV
~OFEAFITE FEED TR TOBHRE T>99% TH > 72, — AV m 8 S A 385 & OB R T
F S5 3K 72 5 ONTHBNIE 1345 2 BRI FE SO AR BRI FBE A 4 G IDeg 2 B #2 L 720 o 72, 1L
EAEMA 2 S OIS &R OSEEE O TR L L 9 & L7, B 5 ITEAMA RN
B2 & ORI AR ~ D IERF RO E DT- D12, TS DHIEIC L > TUIRHME C&E 2o 72,

[*H]-IDeg % F » MZ s.c4& 5 L. invivo TO IDeg DR EF L2, ZH 5 DOREBROFMEE, Deg 23
M TOEERBS Th D 2 LRI 4L, BHITRIER S CIEHRI RN RE R a2 T 52 & & —
BHLTRYFULKPEERBHGERS E L TRD BN, DI 23 FHOVEDOREMBRD S
iz, BEREIZFEIC Y F ook E LTHRIE SN, 250 RFDDBRD BN, 2D Enb,
IDeg ITMIFENICE D IAE NI BRI IND Z ENmBE Iz, N FULKIXIDeg® ~YF
DAETRARIRESH D — A7 R (B EE(L) DORERAER ST b D Th 5. IDeg A RED PRI AR5
ETHY ., FEPIHYERF L TOEN, 2T MY F 7 2KOHEDER TH 5 Z LR BZE S
< HUHRBAERIR R RE D BRI S D (TRbbEMBRBOEE L LTRIHash?) Z&ick
DIATE 5,

B R AU B RO CRAREN LR AR O%, BRSNS 2, IDeglZ oW TR
LT =2 Degidt A VAV ERILIZ VT TV ARAD=ZALEZA LTS Z ENREREII
Al
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26.4.92 &R

Zv b UYER A XMOTZ D IDeg D s.cAGRFOFEPBREOKFH E LT, @WERIL P ~D
AR R IO IR S LD, HRILBIR 2R B R 2R L, PEEITER D by
Z e b, IDeg lFMIEEHE~ORERNE < SMAERIT/N SV, iiE 3 T
(2 IDeg & L TAA(E L TV ey, IDeg IXHRMATICIAH# R 020 2 2 & & —B L T, %EIHER KT
XY T 7 LK FEERBSHER T & L CTHE LTz, IDeg DT F RE{DRAIOEIWHRALITE ~ 1 >
AN EF—THDHZ LIRS NT,
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Test Article: Insulin degludec

Report Title Test Method of Study Location in CTD
System Administration Testing Facility Number
2.2 Absorption
28 Day Subcutaneous Administration | Mouse s.c. (repeated doses) -(UK) 209388 4.2.3.7.7 Other toxicity studies
Range-finding Study in the Mouse * 423.7.7.2
13 Week Subcutaneous Mouse s.c. (repeated doses) -(UK) 209479 4.2.3.7.7 Other toxicity studies
Administration Toxicity Study in the 423.7.73
Mouse *
2-week Dose Range Finding Study | Rat s.c. (repeated doses) Novo Nordisk 204316 4.2.3.2 Repeat-dose Toxicology
by Subcutaneous Administration and i.v. (single dose) 42.3.2.1
Single Dose Pharmacokinetic Study
by Intravenous Administration in
Wister Rats
4-week toxicity study in rats with Rat s.c. (repeated doses) 205239 4.2.3.2 Repeat-dose Toxicology
daily subcutaneous administration of 42325
NNC 0100-0000-0454 *
A 7-Day Pharmacokinetic Study of |Rat s.c. (repeated doses) 206016 4.2.2.2 Absorption
| iy, (single dose) 42221
Formulation in Rats *
13-Week DREF study in Sprague Rat s.c. (repeated doses) 206538 4.2.3.2 Repeat-dose Toxicology

Dawley Rats *

42322
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Study By Subcutaneous

development

Report Title Test Method of Study Location in CTD
System Administration Testing Facility Number
A 6-Month Study with a 4-Week Rat s.c. (repeated doses) 206315 4.2.3.2 Repeat-dose Toxicology
Recovery Period in Rats with Daily 4.23.2.6
Subcutaneous Administration of
Insulin 454 *
A 52-Week Toxicity Study in Rats Rat s.c. (repeated doses) 206539 4.2.3.2 Repeat-dose Toxicology
with Daily Subcutaneous 4.2.3.2.7
Administration of Insulin 454 *
Preliminary Combined Fertility And |Rat s.c. (repeated doses) 206075 4.2.3.5.1 Fertility and early
Embryo-Fetal Toxicity Study By embryonic development
Subcutaneous Administration To 4235.1.1
Han Wistar Rats *
NNC 0100-0000-0454 (Aged and Rat s.c. (repeated doses) 210227 4.2.3.7.6 Impurities
Non-Aged): 1-Month Subcutaneous 4.2.3.7.6.1
Toxicity Study in Rats (Bridging
study) *
[*H]-NNC 0100-0000-0454: A study |Rat s.c. (single dose) . [EN 206529 4.2.2.2 Absorption
of pharmacokinetics following a i.v. (single dose) 42222
single subcutaneous and intravenous
administration to the rat *
Pilot study in the rabbit by Rabbit s.c. (repeated doses) 206072 4.2.3.2 Repeat-dose Toxicology
subcutaneous administration 42323
Preliminary Embryo-Fetal Toxicity | Rabbit s.c. (repeated doses) - 206073 4.2.3.5.2 Embryo-foetal

Administration To Rabbits *

423521
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Report Title Test Method of Study Location in CTD

System Administration Testing Facility Number
[’H] -Insulin 454: A study of serum | Dog s.c. (single dose) -(UK) 207374 4.2.2.4 Metabolism
pharmacokinetics following i.v. (single dose) (insulin 42244
subcutaneous and intravenous degludec)
administration to the dog * 207374

(Radioactivity)

PK in Beagle Dog after IV and SC Dog s.c. (single dose) Novo Nordisk 211057 4.2.2.2 Absorption
Administration i.v. (single dose) 42226
Maximum Tolerated Dose Study by | Dog s.c. (repeated doses) Novo Nordisk 204317 4.2.3.2 Repeat-dose Toxicology
Subcutaneous Administration and i.v. (single dose) Dose escalation [4.2.3.2.4
Pharmacokinetic Study by 204317
Intravenous Administration to Beagle Fixed dose
Dogs
A 4-week toxicity study in dogs with | Dog s.c. (repeated doses) 205238 4.2.3.2 Repeat-dose Toxicology
daily subcutaneous administration of 4.2.3.2.8
NNC 0100-0000-0454 *
A 7-Day Pharmacokinetic Study of |Dog s.c. (repeated doses) - 206015 4.2.2.2 Absorption
tnsatin 434 [ v (single dose) 42223
Formulation in Dogs *
A 6-Month Study with a 4-Week Dog s.c. (repeated doses) 206314 4.2.3.2 Repeat-dose Toxicology
Recovery Period in Dogs with Daily 42329
Subcutaneous Administration of
Insulin 454 *
Pharmacokinetic profile after Dog i.v. (single dose) Novo Nordisk Flmn071102 4.2.2.2 Absorption

intravenous dosing of NNC 0100-
0000-0454 to Beagle Dogs

42224
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Report Title Test Method of Study Location in CTD
System Administration Testing Facility Number

Effects on General Haemodynamics |Dog i.v. (single dose) _ 205160 4.2.1.3 Safety Pharmacology

in Anaesthetised, Mechanically 42134

Ventilated Beagle Dogs *

Pharmacokinetics after single Pig s.c. (single dose) Novo Nordisk 204342 4.2.2.2 Absorption

intravenous and subcutaneous i.v. (single dose) 42225

administration to pigs *

2.3 Distribution

[*H]-Insulin 454: A study of Rat s.c. (single dose) -(UK) 207366 4.2.2.3 Distribution

distribution, by quantitative whole- 42231

body autoradiography, following

subcutaneous administration to the

rat®

['*°1]-0454: A study of distribution in | Rat i.v. (single dose) -(UK) 204209 4.2.2.3 Distribution

the rat after intravenous dosing by 42232

quantitative whole-body

autoradiography *

['Z1]-NNC 100-0454: A study of  |Rat i.v. (single dose) [ (WS 205521 4.2.2.3 Distribution

distribution, by quantitative whole- 42233

body autoradiography following

intravenous administration to the

Zucker fa/fa rat *

In vitro binding to rat, rabbit, pig, Plasma: Rat, rabbit, dog, |n.a. Novo Nordisk 208378 5.3.2.1 Plasma Protein Binding

dog and human plasma proteins

pig, and human

Study Reports
5.3.2.1.1
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Report Title Test Method of Study Location in CTD
System Administration Testing Facility Number
In vitro binding to human albumin Serum albumin: Human |n.a. Novo Nordisk 208523 5.3.2.1 Plasma Protein Binding
insulin 454 Study Reports
53.2.1.2
Comparative study of binding to Serum albumin: Rat, n.a Novo Nordisk CES 10- 5.3.2.1 Plasma Protein Binding
human, rat, porcine, rabbit and rabbit, dog, pig and January- Study Reports
canine serum albumins human 53.2.1.3
Binding to human serum albumin Serum albumin: Human |n.a. Novo Nordisk CES 01-May- |5.3.2.1 Plasma Protein Binding
Study Reports
53214
Fetal Exposure Study in the Han Pregnant rat s.c. (repeated doses) 208222 4.2.2.3 Distribution
Wistar Rat by Subcutaneous 42234
Administration
2.4 Metabolism
[*H]-NNC 0100-0000-0454: Rat s.c. (single dose) Novo Nordisk 206618 4.2.2.4 Metabolism
Investigation of Metabolites in the 4224.1
Wistar Rat Following Single Dose
Administration
[*H]-Insulin 454: Metabolite Rat s.c. (single dose) Novo Nordisk 207309 4.2.2.4 Metabolism

Profiling of Plasma from Male and

Female Wistar Rats Following Single

Subcutaneos Administration *

42242
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Report Title Test Method of Study Location in CTD
System Administration Testing Facility Number

[*H]-Insulin 454: Structural Rat s.c. (single dose) Novo Nordisk 209425 4.2.2.4 Metabolism
Characterisation of Metabolites in 42243
Plasma from the Male Wistar Rat
Following Single Subcutaneous
Administration *
[*H]-Insulin 454: A study of serum | Dog s.c. (single dose) -(UK) 207374 4.2.2.4 Metabolism
pharmacokinetics following i.v. (single dose) 42244
subcutaneous and intravenous
administration to the dog *
In vitro metabolic stability of NNC | Cathepsin D n.a Novo Nordisk 204244 4.2.2.4 Metabolism
0100-0000-0454 and human insulin 42245
after incubation with Cathepsin D
Insulin 454 Metabolism in rat, rabbit, | Hepatocytes: Rat, rabbit, | n.a. Novo Nordisk 207440 5.3.2.2 Reports of Hepatic
dog, human hepatocytes cross dog and human Metabolism and Drug Interaction
species comparison Studies

53.2.2.1
Insulin degludec: Study to Rat s.c. (repeated doses) 210241 4.2.2.4 Metabolism
Investigate the Effect on Liver 4.2.2.4.6
Cytochrome P450 Enzymes after
Subcutaneous Administration to Han
Wistar Rats for 2 Weeks, with NPH
Insulin as Comparator *
[*H]-Insulin degludec: Metabolite Rat s.c. (single dose) Novo Nordisk 210344 4.2.2.4 Metabolism

Profile Analysis of Milk and Plasma
from Lactating Rats Following
Single Subcutaneous Administration

42247
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Report Title Test Method of Study Location in CTD
System Administration Testing Facility Number
2.5 Excretion
[*H]-NNC 0100-0000-0434: A study |Rat s.c. (single dose) | [®N 206530 4.2.2.5 Excretion
of absorption and excretion 42251
following a single subcutaneous
administration to the rat *
[*H]-insulin degludec: A study of Rat s.c. (single dose) -(UK) 210229 4.2.2.5 Excretion
lacteal secretion in the rat following 42252
subcutaneous administration *
2.6 Pharmacokinetic Drug
Interactions
Drug interaction of binding to human | Serum albumin: Human. |n.a. Novo Nordisk CES 20- 5.3.2.2 Reports of Hepatic
serum albumin Effect of palmitate, January Metabolism and Drug Interaction
warfarin, acetylsalicylate Studies
and ibuprofen 53222
Insulin 454: Drug-drug interaction of | Drug-drug interaction of |n.a. Novo Nordisk CES 101123 5.3.2.2 Reports of Hepatic

binding to human serum albumin

2.7 Other

No studies performed

binding to human serum
albumin

Metabolism and Drug Interaction
Studies
53.2.23

a — GLP compliant study
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See Module 2.6.4.2
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2.6.5.3 E[REIESFORIY

2.6.53.A Jv k. SD (M518E) - 206529 . .
Test Article: Insulin degludec

Report Title: Study No.: 206529
[3H]—NNC 0100-0000-0454: A study of pharmacokinetics following a single subcutaneous and intravenous administration  Loecation in CTD: 4.2.2.2 Absorption
to the rat 42222
Group A Group B
Species Wistar Rat Wistar Rat
Gender (M/F) / Number of animals M 3M
Feeding condition Fed Fed
Analyte Radioactivity Radioactivity
Assay liquid scintillation counting Liquid scintillation counting
Method of Administration Subcutaneous Intravenous
Dose (nmol/kg) 25 6
Sample Blood Plasma Blood Plasma
PK parameters (mean+SD)
tmax () 3.3£1.5 2.3+1.2 NA NA
Cy (nmol/L) NA NA 33.3+4.03 49.4+19.9
Cnax (nmol/L) 42.1£2.3 81.7+£39.7 NA NA
AUC 361 (h x nmol / L) 869.5+77.8 1121+£34.4 212.2+£25.0 276.9+£37.9
AUC (h x nmol / L) 1435+94.7 1665+141 327.7£16.5 389.3+98.5
t, (h) 27.244.5 22.7+2.6 27.87£3.05 23.24+8.35

NA - Not applicable
Additional Information:

The concentration data in plasma and blood was converted from pmol/g to nmol/L, with the assumption that the density was 1000 g/L.
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26.53.B A4 X, SD-207374 . .
Test Article: Insulin degludec

Report Title: [*H] -Insulin 454: A study of serum pharmacokinetics following subcutaneous and intravenous administration ~ Study No.: 207374

to the dog Location in CTD: 4.2.2.4 Metabolism
42244
Species Dog/Beagle
Gender (M/F) / Number of animals M
Feeding condition Fed
Vehicle/Formulation
Matrix Serum
Analyte Insulin degludec
Assay ELISA
Dose (nmol/kg) 4.0
Sample Serum
Method of Administration Subcutaneous Intravenous
PK parameters (mean+SD)
tmax (h) 8+4 NA
Cy (nmol/L) NA 40.1£1.7
Cnax (nmol/L) 5.76x1.24 NA
AUC 30 (h x nmol /L) 67.2£16.6 84.9+13.9
AUC (h x nmol /L) 68.2+16.4 95.1+14.3
ty, (h) 3.98+0.63 3.4340.09
Vz (L/kg) NA 0.212+0.037
CL (L/h/kg) NA 0.0427+0.0064
F (%) 73.9+27.8 NA

NA - Not applicable
Additional Information: None
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2.6.5.3.C 4 X, SD (fk&The) - 207374 Test Article: Insulin degludec

Study No.: 207374
Location in CTD: 4.2.2.4 Metabolism

Report Title: [*H] -Insulin 454: A study of serum pharmacokinetics following subcutaneous and intravenous
administration to the dog

42244
Species Dog/Beagle
Gender (M/F) / Number of animals M
Feeding condition Fed
Vehicle/Formulation

Analyte Radioactivity

Assay Liquid scintillation counting

Dose (nmol/kg) 4.0

Sample Serum

PK parameters (mean+SD) Whole blood : Serum radioactivity ratios

Method of Administration Subcutaneous Intravenous Time (h) Subcutaneous Intravenous
tmax () 8+3.5 NA 0.25 NA 0.606+0.036
C; (nmol/L) NA 41.5¢1.5 0.5 0.558+0.105 0.630+0.064
Cnax (nmol/L) 14.0+1.81 NA 1 0.592+0.014 0.650+0.060
AUC 30 (h x nmol/L) 267+20.3 202+19.4 3 0.600+0.011 0.639+0.006
AUC (h x nmol/L) 365+30.8 262+27.5 6 0.605+0.023 0.553+0.141
t, (h) 13.7+1.94 15.1+0.5 12 0.613+0.011 0.649+0.014
VvV, (L/kg) NA 0.335+0.026 24 0.626+0.025 0.618+0.034
CL (L/h/kg) NA 0.0154+0.0017 30 0.651+0.017 0.582+0.046

NA - Not applicable

Additional Information: None
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2653D 4X. SD - 211057 Test Article: Insulin degludec
Report Title: Insulin degludec: Pharmacokinetics in the Beagle Dog after Intravenous and Subcutaneous Study No.: 211057
Administration Location in CTD: 4.2.2.2 Absorption 4.2.2.2.6
Species Dog/Beagle
Gender (M/F) / Number of animals M
Feeding condition Fed
Vehicle/Formulation
Analyte Insulin degludec
Assay ELISA
Dose (nmol/kg) 0.24 and 2.4
Sample Serum
Treatment A Treatment B Treatment C Treatment D Treatment E
Pharmacokinetics (mean+SD), n=8) 0.24 nmol/kg, i.v. 0.24 nmol/kg, i.v. 2.4 nmol/kg, i.v. 2.4 nmol/kg, s.c. 0.24 nmol/kg, i.v.
tmax (h) NA NA NA 6-8 NA
Cy (nmol/L) 4.30+0.47 4.52+0.50 40.0£2.7 NA 4.04+0.59
Cnax (nmol/L) NA NA NA 6.62+0.92 NA
AUC (h x nmol/L) 10.5+1.1 11.5+1.3 115£11 80.8+12.1 8.00+0.89
t, (h) 3.5+0.2 3.7+0.3 3.5+0.2 5.3+0.3 3.5+0.4
Vz (L/kg) 0.121£0.011 0.116+0.016 0.109+0.008 NA 0.163+0.008
CL (L/h/kg)® 0.0239+0.0027 0.0218+0.0023 0.0217+0.0022 NA 0.0324+0.0036
MRT (h) 3.3+0.2 3.8+0.4 3.94+0.3 12+1 3.240.3
MAT (h) NA NA NA 8.0+1.2° NA
F (%) NA NA NA 62-80° NA

NA - Not applicable,
a — Range, calculated using individual data from Treatment C

Additional Information: Treatments A and E formulated in NaCl were shown to consist of various degrees of multi-hexamers. Hence these data should be interpreted
with caution.




2.6.53.E J#%. SD-204342
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Test Article: Insulin degludec

Study design
Species

Feeding condition
Vehicle/Formulation

Sample (Whole blood, plasma, serum etc.)

All animals received all treatments in a cross-over design
Pig/LYD
Fed

Plasma

Study No.: 204342

Location in CTD: 4.2.2.2 Absorption 4.2.2.2.5

Analyte Insulin degludec
Assay ELISA
Method of administration Subcutaneous Intravenous
Dose (nmol/kg) 1 2 4 2
Gender (M/F) / Number of animals F/4 F/6 F/6 F/6
PK parameters:(mean+SD)
tmay (h)? 1(0.5-3.0) 2 (1.0-3.0) 1.5(1.0-2.0) -
C nax (nmol/L) 1.62+0.15 3.14+1.32 7.254+2.65 -
Cy (nmol/L) - - - 46.1+£3.7
AUC (h x nmol/L) 13.54£3.5 23.1+£5.2 47.4£3.8 38.6£2.4
t,, (h) 6.0£2.4 5.5£1.0 5.1£0.4 1.0£0.2
F (%) 75422 58+14 67+10 -
CL (L/h/kg) - - - 0.052+0.003
vV, (L/kg) - - - 0.079+0.018

a — Median value (range)

Additional Information: None
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2653 F HEBWICHITIEEHRARSHOEYIBE/ NS A —FHE

Species: Rat, dog and pig Test Article: Insulin degludec
Feeding condition Fed
Vehicle/Formulation

Intravenous
Plasma/serum

Method of Administration
Sample (Whole blood, plasma, serum etc.)

Analyte Insulin degludec
Assay ELISA; LOCI sandwich immunoassay (in study flmn071102)
Study Number: 204316 206016 204317° flmn071102° 207374
Location in CTD: 4.2.3.2. 4222 4.2.3.2. 4222 4224
Repeat-dose Toxicology Absorption Repeat-dose Toxicology Absorption Metabolism
423.2.1 42221 42324 42224 4224.4
Species Rat Rat Dog Dog Dog
Gender (M/F) / No of animals M/15 F/15 M/9 F/9 M/1 F/1 M/4 M/4 M/3
Vehicle/Formulation A A B D B D A A E E
Dose (nmol/kg) 7.5 7.5 6 6 6 6 1.5 1.5 1 1 4
PK parameters (mean):
Cy (nmol/L) 51.1 51.2 - - - - 20.3 17.5 - - 40.1
AUC (h x nmol/L) 69.3 69.5 28.7 26.0 31.1 27.5 50.3 342 56.1 57.6 95.1
ty, (h) 1.5 1.8 1.9 1.5 1.2 1.1 29 2.0 29 2.8 34
Vz (L/kg) 0.24 0.29 0.58 0.50 0.34 0.35 0.13 0.13 0.078 0.070 0.21
CL (L/h/kg) 0.11 0.11 0.21 0.23 0.19 0.22 0.030 0.040 0.018 0.017 0.043

a - Presented data corresponds to: Male = Dog 1, Female = Dog 2.
b - PK parameters are converted as different units were reported in the study report

Additional Information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=3 animals/timepoint/sex/group for

study 204316 and 206016). PK parameters for dog (except for study 204317) and pig are mean.
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2.6.5.3.F (fg &)

Species: Rat, dog and pig Test Article: Insulin degludec
Feeding condition Fed
Vehicle/Formulation

Method of Administration Intravenous
Sample (Whole blood, plasma, serum etc.) Plasma/serum
Analyte Insulin degludec
Assay ELISA; LOCI sandwich immunoassay (in study flmn071102)
NN Study Number: 206015 211057 204342
Location in CTD: 4.2.2.2 Absorption 4.2.2.2 Absorption 4.2.2.2 Absorption
42223 4.2.2.2.6 42.2.2.5
Species Dog Dog Pig
Gender (M/F) / No of animals F/3 M/3 F/3 M/3 F/3 M/3 F/3 M/3 M/8 F/6
Vehicle/Formulation B B B B B B B B F F B
Dose (nmol/kg) 2 2 4 4 8 8 12 12 0.24 2.4 2
PK parameters (mean):
Cy (nmol/L) 12.0 8.81 15.4 20.0 26.8 551 65.4 50.1 4.52 40.0 46.1
AUC (h x nmol/L) 25.3 27.4 37.8 46.1 73.3 129 149 180 11.5 115 38.6
t,, (h) 1.85 3.32 2.58 2.36 2.67 3.31 3.18 3.24 3.7 3.5 1.0
Vz (L/kg) 0.21 0.24 0.48 0.30 0.50 0.30 0.38 0.31 0.116 0.109 0.079
CL (L/h/kg) 0.079 0.074 0.14 0.088 0.13 0.063 0.082 | 0.068 | 0.0218 | 0.0217 0.052

a - Presented data corresponds to: Male = Dog 1, Female = Dog 2. b - PK parameters are converted as different units were reported in the study report

Additional Information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=3
animals/timepoint/sex/group for study 204316 and 206016). PK parameters for dog (except for study 204317) and pig are mean.




26.53.G 4 XEM#HIRNZEHEE5ESE - 205160

Report Title: NNC 0100-0000-0454: Effects on General Haemodynamics in Anaesthetised, Mechanically
Ventilated Beagle Dogs

Species Dog/Beagle
4M
Feeding condition Fed
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Test Article: Insulin degludec

Study No.: 205160
Location in CTD: 4.2.1.3 Safety Pharmacology
42.134

Analyte Insulin degludec

Assay ELISA

Method of Administration 1v.

Sample (Whole blood, plasma, serum etc.) Plasma

Dose (nmol/kg) 4 8 12
Gender (M/F) / Number of animals 4M 4M 4M
Exposure(mean+SD):

Cgomin (nmol/L) 18.9+1.5 53.1£2.3 96.1£13.2

Additional Information: No toxicokinetics could be calculated in this safety pharmacology study
Each animal was dosed with 3 ascending doses of insulin degludec (4, 8 and 12 nmol/kg) separated by 60 min.
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26.5.4 EMERE  REKZREFIZEITHRIX

26.54A <X, 48[ - 209388 . .
Test Article: Insulin degludec

Species Mouse/Crl:CD1(ICR) Study No.: 209388
Feeding condition Fed Location in CTD: 4.2.3.7.7. Other toxicity studies
423.7.7.2

Method of Administration Subcutaneous, once daily

Duration of treatment 4 weeks

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 25 150/100* 250/200/150"

Gender (M/F) / Number of animals M/12 F/12 M/12 F/12 M/12 F/12

PK parameters:

Cnax (nmol/L) Day 1 25.0 24.4 151 135 301 248
Day 28 34.6 28.8 134 134 225 164

tmax (h) Day 1 1 1 1 3 1 1
Day 28 1 1 1 1 1 1

AUCj 4 (h x nmol/L) Day 1 85.1 82.2 658 624 1380 1160
Day 28 90.4 103 393 466 778 587

ty, (h) Day 1 NR 3.2 33 2.8 2.7 3.0
Day 28 6.0 4.4 43 3.9 3.6 2.8

Accumulation factor (Day 1 to Day 28) 1.1 1.3 0.90° 1.1° 0.94° 0.84°

a — Due to hypoglycaemia, on Day 7 the high dose was lowered to 200 mg/kg/day and on Day 18 the high and mid dose was lowered to 150
and 100 mg/kg/day, respectively.

b — Calculated based on dose-normalized AUC.,4, as mid and high doses were lowered on Day 18.

Additional information: PK parameters for the mouse calculated based on composite mean serum concentration versus time profiles (n=2
animals/timepoint/sex/group)




21 of 67

26.54B <A, 133 - 209479 ) .
Test Article: Insulin degludec

Species Mouse/Crl:CD1(ICR) Study No.: 209479
Feeding condition Fed Location in CTD: 4.2.3.7.7. Other toxicity studies
423.7.73

Method of Administration Subcutaneous, once daily

Duration of treatment 3 months

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 15 40 75

Gender (M/F) / Number of animals M/12 F/12 M/12 F/12 M/12 F/12

PK parameters:

Cnax (nmol/L) Day 1 24.4 21.3 54.2 55.0 98.6 86.8
Week 13 28.5 33.0 74.1 130 133 135

tmax (h) Day 1 1 1 1 1 1 1
Week 13 1 1 1 1 1 1

AUC4n (h x nmol/L) Day 1 55.8 58.8% 188 175 312 265
Week 13 53.0 65.9 180 267 362 337

ty, (h) " Day 1 43 1.4 NR® NR® 3.4 NR®
Week 13 7.1 5.1 NR°® NR°® NR°® NR°®

Accumulation factor (Day 1 to Week 13) 0.95 1.1% 0.96 1.5 1.2 1.3

a —based on AUC,.,, as 24h sample not available.

b — it should be noted that the terminal t* was not deemed to be adequately determined in this study and should hence be interpreted with
caution.

¢ — R? <0.85 for linear regression, so t,, not reported.

Additional information: PK parameters for the mouse calculated based on composite mean serum concentration versus time profiles (n=2
animals/timepoint/sex/group)
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26.54.C S k. 23EfE - 204316 . .
Test Article: Insulin degludec

Species Rat/Wistar Study No.: 204316
Feeding condition Fed Location in CTD: 4.2.3.2 Repeat-dose Toxicology
42321

Vehicle/Formulation

Method of Administration Subcutaneous, once daily

Duration of treatment 2 weeks

Sample (Whole blood, plasma, serum etc.) Plasma

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 37.5 75 150 300

Gender (M/F) / Number of animals M/8 F/8 M/8 F/8 M/8 F/8 M/8 F/8

PK parameters:

Cnax (nmol/L) Day 1 66.6 92.5 106 991 147 594 842 927
Week 2 41.5 70.2 89.9 81.9 199 284 433 319

tmax () Day 1 0.5 2.0 2.0 1.5 2.0 1.0 1.0 1.0
Week 2 2.0 1.5 2.0 2.0 1.5 2.0 1.5 6.0

AUC (h x nmol/L) Day 1 361 388 542 917 960 1850 3980 5360
Week 2 368 325 626 820 1520 1830 3400 3170

ty, (h) Day 1 3.1 3.0 3.2 3.2 3.9 3.4 2.9 3.5
Week 2 4.4 3.5 4.8 4.9 6.3 4.3 5.4 5.3

CL/f (L/h/kg) Day 1 0.104 0.097 0.138 0.082 0.156 0.081 0.075 0.056
Week 2 0.102 0.115 0.120 0.091 0.099 0.082 0.088 0.095

Accumulation factor 1.02 0.84 1.16 0.89 1.57 0.99 0.85 0.59

Bioavailability (%)" 104 112 78 132 69 133 143 193

a —1.v. data described in module 2.6.5.3.F

Additional information: PK parameters for the rat calculated based on composite serum concentration versus time profiles (n=1 animal/timepoint/sex/group)




26.54.D S k. 438§ -205239

Species
Feeding condition

Rat/Wistar

Fed

Vehicle/Formulation

Method of Administration

Duration of treatment
Sample (Whole blood, plasma, serum etc.)

Subcutaneous, once daily
4 weeks
Plasma

23 of 67

Test Article: Insulin degludec

Study No.: 205239
Location in CTD: 4.2.3.2 Repeat-dose Toxicology
42325

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 25 150 250

Gender (M/F) / Number of animals M/9 F/9 M/9 F/9 M/9 F/9

PK parameters:

Cnax (nmol/L) Day 1 355 43.2 285 295 380 443
Week 4 45.0 49.3 187 255 426 595

tmax () Day 1 1 1 3 3 3 3
Week 4 1 1 3 3 3 3

AUC (h x nmol/L) Day 1 199 230 1610 1720 2450 2910
Week 4 244 265 1330 1450 2920 3200

t,, (h) Day 1 3.5 3.7 3.2 2.9 2.9 2.7
Week 4 2.4 23 2.8 2.3 2.0 2.1

CL/F (L/h/kg) Day 1 0.126 0.108 0.093 0.087 0.102 0.086
Week 4 0.103 0.094 0.113 0.103 0.086 0.078

Accumulation factor 1.2 1.2 0.82 0.84 1.2 1.1

Additional information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=3 animals/timepoint/sex/group)




26.54E S bk, 133EfH -- 206538

Species
Feeding condition

Vehicle/Formulation

Method of Administration

Rat/Sprague Dawley

Fed

Subcutaneous, once daily

Duration of treatment 3 months

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 100 200

Gender (M/F) / Number of animals M/12 F/12 M/12 F/12

PK parameters:

Chnax (nmol/L) Day 1 235 204 510 586
Week 11 348 424 826 890

tmax (h) Day 1 3 3 3 3
Week 11 3 3 3 3

AUCg,4p (h x nmol/L) Day 1 1260 1160 2530 2760
Week 11 2380 2110 7770 6580

t, (h) Day 1 2.7 3.0 2.8 2.6
Week 11 3.9 3.7 4.8 3.8

Accumulation factor (Day 1 to Week 11) 1.9 1.8 32 2.4
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Test Article: Insulin degludec

Study No.: 206538
Location in CTD: 4.2.3.2 Repeat-dose Toxicology
42322

Additional information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=3 animals/timepoint/sex/group)
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26.54F S bk, 263EMHE - 206315 ) ]
Test Article: Insulin degludec

Species Rat/Wistar Study No.: 206315
Feeding condition Fed Location in CTD: 4.2.3.2 Repeat-dose Toxicology
42.32.6

Vehicle/Formulation

Method of Administration Subcutaneous, once daily

Duration of treatment 6 months

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 20 50 125

Gender (M/F) / Number of animals M/9 F/9 M/9 F/9 M/9 F/9

PK parameters:

Chnax (nmol/L) Day 1 38.7 46.2 110 144 310 292
Week 13 583 70.6 199 197 358 321
Week 26 78.2 95.8 246 243 543 599

tmax (h) Day 1 2 2 2 2 3 3
Week 13 3 3 3 3 3 3
Week 26 3 3 3 3 3 3

AUCq 24y (h x nmol/L) Day 1 207 226 488 505 1480 1460
Week 13 511 473 1120 897 2810 2470
Week 26 544 548 1430 1150 3290 3370

ty, (h) Day 1 4.0 3.8 3.2 3.5 3.1 2.9
Week 13 2.4 3.8 4.4 3.8 4.5 1.9
Week 26 2.6 3.8 3.7 3.5 3.9 NR

Accumulation factor (Day 1 to Week 26) 2.6 2.4 2.9 2.3 2.2 2.3

NR - not reported (R* <0.85)
Additional information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=3 animals/timepoint/sex/group)
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26.54.G Zv k. 523 - 206539 Test Article: Insulin degludec

Species Rat/Sprague Dawley Study No.: 206539
Feeding condition Fed Location in CTD: 4.2.3.2 Repeat-dose Toxicology
4.2.3.2.7

Method of Administration Subcutaneous, once daily

Duration of treatment 12 months

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 20 65/50/40" 100/80/60"

Gender (M/F) / Number of animals M /20 F/20 M /20 F/20 M /20 F/20

PK parameters:

Cnax (nmol/L) Day 1 56.6 46.6 179 178 233 241
Week 25 50.5 71.3 153 174 197 240
Week 52 36.5 61.6 72.0 109 111 135

tmax () Day 1 1 1 3 1 3 3
Week 25 3 1 3 3 3 3
Week 52 3 3 3 3 3 1

AUCg4n (h x nmol/L) Day 1 248 224° 859 974 1290 1310
Week 25 465 434 1300 1020 1450 1210
Week 52 399 372 768 707 1000 766

ty, (h) Day 1 2.6 NR 2.6 2.6 2.9 2.7
Week 25 4.6 3.6 35 3.1 4.0 3.2
Week 52 53 3.6 52 3.8 4.7 4.0

Accumulation factor (Day 1 to Week 25) 1.9 1.6° 2.0 1.4 1.4 1.2

Accumulation factor (Day 1 to Week 52) 1.6 1.4° L5 1.2 1.3 1.0
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a — Doses lowered on day 76 and again on day 225 due to hypoglycaemia related mortality

b- AUCO_gh

¢ — AUC g, used for ratio calculation but not shown for Week 25 and 52.

Additional information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=4
animals/timepoint/sex/group). Accumulation factor was calculated using dose-normalized exposure data as doses had to be adjusted during
the study.




2654H Sv b, £ESE. RERS- 206075

Species
Feeding condition

Vehicle/Formulation

Method of Administration

Duration of treatment

Rat/Wistar

Fed

Subcutaneous, once daily
2 weeks + 17 days after pairing (4 weeks)
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Test Article: Insulin degludec

Study No.: 206075
Location in CTD: 4.2.3.5.1 Fertility and early
embryonic development 4.2.3.5.1.1

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 25 100 150
Gender (M/F) / Number of animals F/8 F/8 F/8
PK parameters:

Cnax (nmol/L) Day 17 a. pairing 30.9 101 192
tmax (h) Day 17 a. pairing 3 3 3
AUCj4n (h x nmol/L) Day 17 a. pairing 146° 575 1160
t,, (h) Day 17 a. pairing 2.5 3.5 3.1
a—AUCygy,

Additional information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=2 animals/timepoint/group)
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26541 Sy bk, £ESE. REKRE- 208335
= 8 Test Article: Insulin degludec

Study No.: 208335
Species Rat/Wistar Location in CTD: 4.2.3.5.3 Prenatal and
postnatal development 4.2.3.5.3.1

Feeding condition Fed

Method of Administration Subcutaneous, once daily

Duration of treatment 2 weeks

Sample matrix Serum

Analyte Insulin degludec

Assay ELISA

Dose IDeg (nmol/kg/day) 20 80 125

Gender (M/F) / Number of animals 3F 4F 4F 3F 4F 4F
Serum exposure (nmol/L) on Day 20 after mating: 3h 9h 3h 9h 3h 9h
Mean 12.9 1.94 164 9.84 220 24.5
SD 14.7 0.251 16.1 2.77 9.80 8.10

Additional information: None




26.54J Jv b, £ESHE. REKS- 208336

Species

Feeding condition
Vehicle/Formulation

Method of Administration

Test Article: Insulin degludec

Study No.: 208336
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Rat/Wistar Location in CTD: 4.2.3.5.3 Prenatal and
postnatal development 4.2.3.5.3.2

Fed

Subcutaneous, once daily

Duration of treatment 2 weeks

Sample matrix Serum

Analyte Insulin degludec

Assay ELISA

Dose IDeg (nmol/kg/day) 20 80 125
Gender (M/F) / Number of animals 22F 22F 22F 22F 22F 22F
Serum exposure (nmol/L) on Day 20 after mating: 3h 9h 3h 9h 3h 9h
Mean 31.4 2.01 142 10.9 296 27.2
SD 6.42 0.557 65.5 6.48 113 31.9

Additional information: None
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2654K Zv bk, 1 EETY v THER- 206016 . .
Test Article: Insulin degludec

Species Rat/Wistar Study No.: 206016
Feeding condition Fed Location in CTD: 4.2.2.2 Absorption
42221
Method of Administration Subcutaneous, once daily
Duration of treatment 7 days
Sample (Whole blood, plasma, serum etc.) Serum
Analyte Insulin degludec
Assay ELISA
Dose (nmol/kg/day) 25 150 250
| [ [ | N |
Gender (M/F) / Number of animals M/9 F/9 M/9 F/9 M/9 F/9 M/9 F/9 M/9 F/9 M/9 |F/9
PK parameters:
Cnax (nmol/L) Day 1 51.8 51.1 41.9 48.8 327 369 230 298 423 475 307 403
Day 7 59.4 76.5 42.9 49.6 338 361 215 277 531 520 308 411
tmax (h) Day 1 2.0 2.0 1.0 2.0 2.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0
Day 7 2.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
AUC (h x nmol/L)  Day 1 222 183 204 208 1360 1560 1470 1560 2850 2700 2700 | 2790
Day 7 248 239 223 230 1490 1580 1460 1560 2920 2510 2380 | 2530
ty, (h) Day 1 2.06 1.83 2.43 2.17 2.09 2.24 2.34 2.77 3.73 2.73 492 |3.49
Day 7 3.81 3.87 3.52 3.63 2.99 291 3.21 2.90 2.97 2.80 3.45 3.05
CL/F (L/h/kg) Day 1 0.113 0.137 0.123 0.120 0.110 0.096 0.102 0.096 0.088 0.093 0.093 0.090
Day 7 0.102 0.106 0.114 0.110 0.103 0.098 0.104 0.097 0.086 0.100 0.106 |0.099
Accumulation factor 1.2 1.4 1.2 1.2 1.2 1.1 1.2 1.2 1.4 1.1 1.4 1.2

Additional Information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=3 animals/timepoint/sex/group)




2654L Fvbh48M (L& (aged) RUFELHIEME (non-aged) DELE) - 210227
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Test Article: Insulin degludec

Species Rat/Wistar Study No.: 210227
Feeding condition Fed Location in CTD: 4.2.3.7.6 Impurities
4.2.3.7.6.1

Method of Administration Subcutaneous, once daily

Duration of treatment 1 month

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 75 150

Non-aged (ND) or aged (D) batch NA NA

Gender (M/F) / Number of animals M/12 F/12 M/12 F/12 M/12 F/12 M/12 F/12

PK parameters:

Chnax (nmol/L) Day 1 141 147 141 151 335 360 311 295
Week 4 212 200 172 194 397 535 336 379

tmax (h) Day 1 1 3 1 1 3 3 3 3
Week 4 3 1 3 3 3 3 3 3

AUC4p (h x nmol/L) Day 1 677 699 740 670 1590 1710 1510 1690
Week 4 1040 1010 980 1000 2350 2680 1980 1960

t, (h) Day 1 3.1 3.1 32 3.1 3.0 2.9 33 2.6
Week 4 3.8 3.6 4.0 4.0 3.7 NR* 4.7 33

Accumulation factor (Day 1 to Week 4) 1.4 1.5 1.3 1.5 1.6 1.6 1.3 1.2

NR - Not reported R* <0.85
Additional information: PK parameters for the rat calculated based on composite mean serum concentration versus time profiles (n=3 animals/timepoint/sex/group)




2.6.54M VHF, 238 - 206072

Species
Feeding condition

Vehicle/Formulation

Method of Administration

Duration of treatment

Rabbit/New Zealand White
Fed

Subcutaneous, once daily

2 weeks

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 25 30 50 75

Gender (M/F) / Number of animals F/4 F/4 F/4 F/4

PK parameters:

Cnax (nmol/L) Day 1 112+13 150£70 255433 344+26
Week 2 130=£15 17661 315443 -

tmax () Day 1 6 (6-9) 6 (6-9) 6 (6-9) 6 (3-9)
Week 2 6 (3-6) 6 (6-9) 6 (6-9) -

AUC (h x nmol/L) Day 1 1940+420 2940+200 4150+850 6790+115
Week 2 2420+640 3880+450 6970+550 -

t,, (h) Day 1 9.0 (8-12) 11 (10-12) 8.0 (7-9) 10 (7-13)
Week 2 9.7 (7-12) 13 (10-18) 11 (10-12) -

Accumulation factor 1.320.1 1.3+£0.2 1.7+0.1 -

Mean+SD/ Median (range)
Additional information: Dosing of 75 nmol/kg/day was stopped before Week 2, therefore only Day 1 data

available
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Test Article: Insulin degludec

Study No.: 206072
Location in CTD: 4.2.3.2 Repeat-dose
Toxicology 4.2.3.2.3



26.54N HHX HhiEEHEH KREERS- 206073

Species
Feeding condition

Vehicle/Formulation

Method of Administration

Duration of treatment

Rabbit/New Zealand White

Fed

Subcutaneous, once daily

From Day 6 to 19 after mating

Sample (Whole blood, plasma, serum etc.) Serum
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Test Article: Insulin degludec

Study No.: 206073
Location in CTD: 4.2.3.5.2 Embryo-
foetal development 4.2.3.5.2.1

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 5 15 25

Gender (M/F) / Number of animals F/6 F/6 F/6

PK parameters:

Chnax (nmol/L) Day 6 20.1+6.8 78.2+10.5 122433
Day 19 29.1+4.4 95.2+14.7 1554+26

tmax () Day 6 6 (3-9) 4.5 (3-9) 6 (3-6)
Day 19 6 (6-6) 4.5 (3-6) 3 (3-6)

AUC.4n (h x nmol/L) Day 6 301+£58 1010+318 1420+400
Day 19 430481 1240+440 2080+870

t, (h) Day 6 7.2 (6.6-7.6) | 4.9 (3.7-8.2) | 55(3.9-6.7)
Day 19 7.5(6.2-8.8) | 5.7(3.8-8.2) | 5.4(3.9-8.7)

Accumulation factor 1.4 (1.0-2.5) | 1.2(1.1-1.5) | 1.4(0.9-1.6)

Mean+SD except for t,,, (Median (range)) and accumulation factor (Geometric mean (range)). In addition, t,, was calculated as In2/mean A, (range).
Additional information: None




26.54.0 (41X, 48[ (mXME (MTD)

Species
Feeding condition
Vehicle/Formulation

Method of Administration

Duration of treatment

Dog/Beagle

Fed

AER, AEEEHER) - 204317

Subcutaneous, once daily
4 days — MTD Phase I (dose escalation)

350f 67

Test Article: Insulin degludec

Study No.: 204317

Location in CTD: 4.2.3.2 Repeat-dose
Toxicology 4.2.3.2.4

Sample (Whole blood, plasma, serum etc.) Plasma

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 1.5 3.0 6.0° 12° 18" 28.2¢ 30.04*

Gender (M/F) / Number of animals M/1 F/1 | M/1 F/1 | M/1 F/1 | M/1 F/1 |M/1 F/1 |M/1 F/1 |M/1 F/1

PK parameters:

Chnax (nmol/L) Day 1 4.08 4.39 5.96 4.26 28.3 15.9 30.7 43.7 - - - - 0916 423
Day 4 3.79 3.95 8.95 7.94 - - - - 443 65.4 40.9 34.5 - -

tmax () Day 1 5 2 5 2 5 5 2 1.5 - - - - 2 5
Day 4 5 2 5 2 - - - - 2 2 1 8 - -

AUC (h x nmol/L) Day 1 39.6 35.6 77.9 50.4 179 140 371 240 - - - - 14.8 814
Day 4 37.1 32.5 94.6 69.2 - - - - 620 395 891 742 - -

ty, (h) Day 1 4.5 4.1 5.1 5.0 3.7 4.0 7.1 33 - - - - 9.4 10
Day 4 4.7 4.4 5.0 4.0 - - - - 5.6 4.7 20 19 - -

F (%)* Day 1 79 104 77 73 89 102 92 87 - - - - 1.5 81

Accumulation factor 0.94 0.91 1.2 1.4 - - - - - - - - - -

Additional information: AUC,_,4, were not calculated

a — i.v. data presented in module 2.6.5.3.F

b — Because of a lower response than expected after 2 days of dosing , the dose was increased from 12 to 18 nmol/kg on dosing day 3 and 4.

¢ - Because of a lower response than expected after 2 days of dosing , the dose was planned to be increased from 24 to 36 nmol/kg on dosing day 3 and 4 — however due
to formulation failure the actual doses given were 30.0 and 28.2 nmol/kg on Days 1-2 and Days 3-4, respectively.

d - Since the same animals were used for all dose levels, some Day 4 samples were not taken in order to reduce total sampled blood volume.

* - Male dog was misdosed.



26.54P 4 X, 2:8MH (MTD HE, RERTEHER) - 204317

Species
Feeding condition

Vehicle/Formulation

Method of Administration
Duration of treatment

Dog/Beagle
Fed

Subcutaneous, once daily

2 weeks — MTD Phase II (fixed dose)
Sample (Whole blood, plasma, serum etc.) Plasma
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Test Article: Insulin degludec

Study No.: 204317
Location in CTD: 4.2.3.2 Repeat-dose
Toxicology 4.2.3.2.4

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 12° 18° 24°

Gender (M/F) / Number of animals M/2 +F/2 M/2 +F/2 M/2 +F/2

PK parameters:

Cnax (nmol/L) Day 1 39.745.4 26.6+17.8 30.7£20.5
Week 2 41.842.9 42.1+£3.7 -

tmax (h) Day 1 442 442 444
Week 2 5+0 442 -

AUC (h x nmol/L) Day 1 404+67 423+304 5154354
Week 2 484+107 620£194 -

t,, (h) Day 1 4.5+0.4 1349 1247
Week 2 5.9+1.8 8.7£1.6 -

Accumulation factor 1.2+0.1 1.1+0.1 -

Mean+SD

a — Because 24 and 18 nmol/kg was not tolerated after repeated administration (weeks 1 and 2), the dose was adjusted to 12 nmol/kg and followed for 2 weeks.

Additional information: None




2.6.54.Q 4 X, 438 - 205238

Species
Feeding condition

Vehicle/Formulation

Method of Administration

Dog/Beagle
Fed

Subcutaneous, once daily
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Test Article: Insulin degludec

Study No.: 205238
Location in CTD: 4.2.3.2 Repeat-dose
Toxicology 4.2.3.2.8

Duration of treatment 4 weeks

Sample (Whole blood, plasma, serum etc.) Plasma

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 12

Gender (M/F) / Number of animals M/3 F/3 M/3 F/3 M/3 F/3

PK parameters:

Chnax (nmol/L) Day 1 5.62 4.44 7.88 9.53 10.3 14.9
Week 4 5.31 6.23 9.69 10.1 13.9 19.2

tmax () Day 1 4 2 6 3 3 6
Week 4 3 3 3 5 5 5

AUC (h x nmol/L) Day 1 60.7 35.8 125 93.2 163 200
Week 4 60.9 65.7 124 134 222 198

t, (h) Day 1 43 3.7 6.9 5.1 8.8 4.5
Week 4 7.3 6.0 9.4 7.4 8.6 6.9

CL/F (L/h/kg) Day 1 0.069 0.114 0.064 0.087 0.074 0.060
Week 4 0.068 0.062 0.069 0.061 0.054 0.088

Accumulation factor 1.0 1.9 1.4 1.3 1.4 1.3

Mean (SD were not calculated)
Additional information: None
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26.54R A4 X, 263EME - 206314 ) ]
Test Article: Insulin degludec

species Dog/Beagle Study No.: 206314

Feeding condition Fed Location in CTD: 4.2.3.2 Repeat-dose Toxicology
4.2.3.2.9

Vehicle/Formulation

Method of Administration Subcutaneous, once daily

Duration of treatment 6 months

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Dose (nmol/kg/day) 4 8 12/10/8"°

Gender (M/F) / Number of animals M/4 F/4 M/4 F/4 M/4 F/4

PK parameters:

Cnax (nmol/L) Day 1 6.83+0.68 6.67+0.52 12.0+£2.8 9.67+£2.8 10.9£NC 11.8+1.5
Week 13 8.68+1.69 9.80+2.85 14.7£3.8 13.942.8 18.0£3.3 21.0+4.8
Week 26 8.71+£2.00 11.1+1.2 22.8+8.6 14.14£5.8 13.6£1.5 15.9+0.5

tmax () Day 1 5.3+1.5 6.8+1.5 6.0+0.0 6.8+1.5 6.0+NC 8.0+2.0
Week 13 4.0+£2.0 6.0+0.0 6.8+2.0 2.3+2.5 5.3+4.0 2.8+2.4
Week 26 4.842.5 43429 6.0+0.0 6.0+0.0 5.0+1.7 6.8+2.0

AUCj.24p (h x nmol/L) Day 1 71.3+8.9 77.4£5.1 130£15 118+12 139+36 18245
Week 13 88.3+8.4 101+14 19749 169435 282+NC 262432
Week 26 112+19 130£25 278429 195443 231£19 224+17

CL/F (L/h/kg) Day 1 0.055+0.007 0.050+£0.004 | 0.057+0.007 | 0.063+0.012 | 0.071=NC 0.062+0.007
Week 13 0.046+0.004 0.040+0.006 | 0.041+0.002 | 0.049+0.011 | 0.040+0.009 | 0.039+0.005
Week 26 0.036+0.006 0.032+0.007 | 0.029+0.003 | 0.043+0.010 | 0.0354+0.003 | 0.036+0.003

ty, (h)* NR NR NR NR NR NR

Accumulation factor (Day 1 to Week 26) 1.6+0.2 1.6+0.3 2.1£0.3 1.7£0.6 2.8£NC 1.9+0.2

Mean+SD

a— NR — not reported, t,, could not be estimated adequately in this study due to too few time points in the terminal phase

b — Dose level in high dose group (12 nmol/kg/day) was gradually reduced from 12 to 8 nmol/kg/day during the study due to clinical findings. At Week 13
10 nmol/kg/day was administered and at Week 26 8 nmol/kg/day was administered.,
NC: Not calculated




26548 44X, 18 (FYvooHHER) - 206015

Species
Feeding condition

Vehicle/Formulation

Method of Administration

Duration of treatment

Sample (Whole blood, plasma, serum etc.)
Analyte

Dog/Beagle

Fed

Subcutaneous
1 week, once daily

Serum

Insulin degludec
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Test Article: Insulin degludec

Study No.: 206015
Location in CTD: 4.2.2.2 Absorption
42223

Assay ELISA
Dose (nmol/kg/day) 8 12
o, BN W N W W W W W -
Gender (M/F) / Number of animals M/3 | F/I3 | M/3 | F/3 | M/3 | F/3 | M/3 | F/3 | M/3 | F/3 | M/3 | F/3 | M/3 | F/3 | M/3 | F/3
PK parameters (Day 8):
Cnax (nmol/L) 536 | 534 | 443 | 465 | 7.89 | 805 | 6.93 | 9.09 | 147 | 114 | 956 | 152 | 18.6 | 32.6 | 129 | 169
+0.30 | +£0.11 | +£0.68 | £0.31 | +1.61 | £0.82 | £1.87 | £1.31 | £4.0 | £1.7 [£0.54 | £5.9 |£15.0 | £17.1| +£0.7 | £5.6
tmax (h) 320 | 3+0 | 442 | 542 | 542 | 443 | 620 | 443 | 442 | 52 | 60 | 443 | 242 | 3£3 | 445 | 60
AUC .24, (h x nmol/L) 383 | 40.3 | 47.1 | 48.7 | 70.0 | 77.3 | 72.6 | 90.6 | 168 | 129 | 128 | 133 | 166 | 262 | 153 198
+3.0 | 03 | £1.4 | £04 | +44 | £7.9 |£16.2| £1.9 | £30 | =11 +6 +27 | £138 | £30 | +25 | £32
t,, (h) 3.7 3.5 3.8 3.5 35 3.7 42 4.8 4.4 49 6.4 4.8 3.1 5.5 6.5 6.5
+0.3 | £0.1 | £0.2 | £0.2 | £04 | £0.6 | £0.1 | £0.9 | £0.9 | £1.5 | £1.9 | £0.9 | £1.7 | £2.5 | £3.9 | £2.3
Mean+SD

Additional information: All data are in steady-state. No s.c. blood samples were taken on Day 1 as animals were dosed i.v. for the first dose. I.v. data are presented in

module 2.6.5.3.F




2.6.5.5 EYERE  HloH

2.6.5.5.A ##E»>%. Wister 25 v k- 207366
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Test Article: ["H]-Insulin degludec

Report Title: [*H]-Insulin 454: A study of distribution, by quantitative whole-body autoradiography, following Study Number: 207366

subcutaneous administration to the rat

Location in CTD: 4.2.2.3 Distribution 4.2.2.3.1

Species

Gender (M/F) / Number of animals:
Feeding condition:
Vehicle/Formulation:

Method of Administration:
Dose (nmol/kg):
Radionuclide:

Specific Activity:
Sampling time:
Analyte/Assay (unit):

Rat/Wistar (Crl: WI (Han) strain)
12M (3M per time point)
Fed

Subcutaneous

25

*H

1.9 MBg/nmol, equivalent to 51 pCi/nmol

0.5 2, 5 and 8 h post dose

Radioactivity was measured under appropriate conditions to allow accurate quantification using a gamma counter °

Concentration (pmol equivalents/g)”

Sampling times post dose 0.5h 2h Sh 8h
Mean+SD Mean+SD Mean+SD Mean+SD

Tissues/organs *
Plasma® 14.0+£3.3 35.3£3.3 37.0+£8.7 26.7£9.1
Blood 11.4+£2.2 24.9+3.9 22.9+7.8 12.6+5.1
Kidney cortex 8.71£2.00 63.2+23.5 114428.7 98.3+16.5
Kidney medulla 5.23+1.50 13.3+4.6 13.4+£2.2 8.924+4.66
Liver 4.46+0.38 20.8+£7.6 52.8+5.5 68.7£9.4
Lung 6.99+1.78 14.8+4.7 13.4+4.5 9.44+6.13
Pituitary 1.80+£0.16 9.28+3.33 5.28+1.63 2.64+0.93
Thyroid 2.10+0.53 11.0+4.8 4.10+£0.66 2.41+0.86
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Concentration (pmol equivalents/g)"
Salivary glands 2.44+0.34 7.2242.24 4.31+1.29 3.60+2.18
Bulbo-urethral gland 3.86:NA‘ 11.3£3.4 10.3+4.4 7.69+4.97
Epididymis 0.520+0.065 4.29+0.72 6.24+1.70 6.82+7.31
Myocardium 2.98+1.03 8.59+1.77 6.59+1.77 4.17+2.68
Tongue 1.50+0.04 7.38+3.07 5.79+1.65 3.90+0.71
Pancreas 3.79+1.71 7.33+1.89 5.70+1.28 3.60+2.27
Periosteum 0.738+0.646 10.9+9.7 3.20+0.21 1.82+0.93
Tooth pulp 5.72+0.70 20.8+8.5 22.1+£7.9 13.6+6.5
Uveal tract 1.58+0.65 7.44+1.51 7.30+1.25 3.84+1.13
Oesophagus wall 2.17+1.39 10.243.4 6.10+1.39 5.68+5.12
Stomach mucosa (fundus) 2.03£1.30 7.47+0.76 6.42+1.21 3.21+£2.22
Caecum mucosa 0.895+0.364 4.30+0.82 2.00+3.47 6.75+2.14
Rectum mucosa 1.75+NA" 6.55+1.74 5.73£2.09 3.5842.29

a — The list represents the three major organs: liver, kidney, lung and 15 organs/tissues with the highest observed radioactivity. Plasma and blood are added for
comparison (see “Additional Information” below)

b — Limit of detection: The upper limit of quantification was 388 pmol equiv/g and the lower limit of quantification was 0.433 pmol equiv/g
¢ — Plasma concentration of radioactivity determined by liquid scintillation counting

d —Not appropriate (NA) because that one or more sample were not sectioned.

Additional Information:

The following tissues/organs were analysed but not listed in the table above; mandibular lymph nodes, brain, choroid plexus, meninges, pineal body, spinal cord,
adrenal, thymus, exorbital lachrymal gland, harderian gland, intra-orbital lachrymal gland, brown fat, white fat, preputial gland, prostate, seminal vesicles, testis, muscle,
stomach mucosa (non-fundic), small intestine mucosa, large intestine mucosa, bone marrow, nasal mucosa and spleen.
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2.6.5.5.B #A#"#. Sprague-Dawley &5 v k- 204209 )
7 Prag y Test Article: ['*°I]-Insulin degludec

Report Title: ['*1]-0454: A study of distribution in the rat after intravenous dosing by quantitative whole-body Study Number: 204209

autoradiography Location in CTD: 4.2.2.3 Distribution 4.2.2.3.2

Species Rat/Sprague-Dawley (Crl:CD®(SD)IGSBR strain)

Gender (M/F) / Number of animals: 6F (3F per time point)

Feeding condition: Fed

Method of Administration: Intravenous

Dose (nmol/kg): 6

Radionuclide: 1251

Specific Activity: 174 kBg/nmol, equivalent to 4.7 pCi/nmol

Sampling time: 5, 10 and 20 minutes post dose

Concentration (pmol equivalents /g)"
Sampling times post dose 5 min 10'min 20 min
(mean) (mean) (mean)

Tissues/organs *
Plasma’ 128 107 89.3
Blood 58.7 52.9 38.4
Kidney cortex (inner) 21.9 23.5 18.3
Kidney cortex (outer) 36.5 49.8 48.8
Kidney medulla 26.4 24.5 18.9
Liver 20.7 15.5 11.3
Lung 36.8 334 24.9
Aorta 37.7 343 29.5
Pineal body 11.5 13.2 12.4
Adrenal 31.2 17.0 11.7
Adrenal cortex 31.1 16.8 11.3
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Concentration (pmol equivalents /g)"
Adrenal medulla 36.2 29.0 17.1
Thyroid 15.4 18.2 43.2
Intra-orbital lachrymal gland 12.0 11.9 10.5
Salivary gland 18.4 17.3 17.8
Ovary 29.3 19.8 20.3
Myocardium 20.0 17.3 15.4
Nasal mucosa 4.18 6.78 13.9
Pancreas 15.3 14.2 11.5
Tooth pulp 15.5 14.7 19.1
Oesophagus wall 15.9 14.3 10.5
Stomach mucosa (fundus) 9.58 10.0 11.8

Mean (SD were not calculated)

a — The list represents the three major organs: liver, kidney, lung and 15 organs/tissues with the highest observed radioactivity. Plasma and blood are added for
comparison (see “Additional Information” below)

b — Limit of detection: Upper limit of quantification = 81.0 pmol equiv/g and lower limit of quantification = 0.149 pmol equiv/g
¢ — Plasma concentration of radioactivity determined by gamma counting methods. Limit of detection: 0.015 pmol equiv/g

Additional Information:

The following tissues/organs were analysed but not listed in the table above; mandibular lymph nodes, brain, choroid plexus, meninges, spinal cord, pituitary, thymus,
exorbital lachrymal gland, harderian gland, brown fat, white fat, clitoris, mammary tissue, uterus, muscle, tongue, lens, uveal tract, stomach mucosa (non-fundic), small
intestine mucosa, caecum mucosa, large intestine mucosa, rectum mucosa, bone marrow, epimysium, periosteum, skin, spleen and trachea.
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2.6.5.5.C #H#5 M. Zucker fafa 5 v k- 205521 _
7 Test Article: ['*°I]-Insulin degludec

Report Title: ['*I]-NNC 100-0454: A study of distribution by quantitative whole-body autoradiography following ~Study Number: 205521

intravenous administration to the Zucker fa/fa rat Location in CTD: 4.2.2.3 Distribution 4.2.2.3.3

Species Rat/Zucker fa/fa

Gender (M/F) / Number of animals: 9M (3M per time point)

Feeding condition: Fed

Method of Administration: Intravenous

Dose (nmol/kg): 6

Radionuclide: 1251

Specific Activity: 192 kBg/nmol, equivalent to 5.2 uCi/nmol

Sampling time: 5, 10 and 20 minutes post dose

Concentration (pmol equivalents /g)"
Sampling times post dose S min 10 min 20 min
(mean+SD) (mean%SD) (mean=SD)

Tissues/organs *
Plasma’ 217£16 179427 142+13
Blood 99.5+3.4¢ 85.9+12.4 67.0+6.9°
Kidney cortex (inner) 51.8+£14.0 47.8+12.7 41.2+5.6
Kidney cortex (outer) 45.946.5 69.5+23.4¢ 74.0+16.6"
Kidney medulla 59.4+15.4¢ 42.147.4 41.846.1
Liver 29.5£12.0 21.0+4.5 21.1£1.5
Lung 68.1+13.2¢ 56.3£5.5 51.9+1.0
Aorta 58.7422.7 38.6£17.5 28.9+3.3
Pineal body 40.7£1.3 36.8+NA° 22.9+2.3
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Concentration (pmol equivalents /g)"
Adrenal 37.1+12.2 29.0+4.9 27.5£2.0
Pituitary 17.2+£7.0 16.1£3.0 12.6+£2.2
Thyroid 17.9+1.4 20.742.5 32.1£1.7
Exorbital lachrymal gland 15.9+1.0 16.3+2.4 14.542.8
Intra-orbital lachrymal gland 11.2+0.7 12.7+41.3 13.1+0.8
Salivary gland 12.242.1 10.942.4 13.242.2
Bulbo-urethral gland 20.3+NA° 17.7+NA® 19.5£NA°
Myocardium 29.445.6 23.842.1 22.14+2.1
Bone marrow 11.9+2.4 11.0+1.0 9.91+0.45
Pancreas 23.7£5.5 21.7£5.1 21.0£5.0
Spleen 12.1£NA° 16.7+4.0 12.1+0.6
Tooth pulp 23.544.2 23.943.1 23.74£3.0
Stomach mucosa (fundus) 13.0£1.3 10.8+0.9 10.1£1.3

a — The list represents the three major organs: liver, kidney, lung and 15 organs/tissues with the highest observed radioactivity. Plasma and blood are added for
comparison (see “Additional Information” below)

b — Limit of detection: Upper limit of quantification = 72.2 pmol equiv/g and lower limit of quantification = 0.089 pmol equiv/g

¢ — Plasma concentration of radioactivity determined by gamma counting methods. Limit of detection: 0.033 pmol equiv/g

d — One or more individual measurements above limit of quantification

e —:Not appropriate (NA) because that one or more sample were not sectioned.

Additional Information:

The following tissues/organs were analysed but not listed in the table above; mandibular lymph nodes, brain, choroid plexus, meninges, spinal cord, thymus, harderian

gland, brown fat, inguinal fat, peri-renal fat, subcutaneous fat, epididymis, preputial gland, prostate, seminal vesicles, testis, muscle, tongue, non-pigmented skin,

pigmented skin, lens, uveal tract, nasal mucosa, periosteum, stomach mucosa (non-fundic), small intestine mucosa, caecum mucosa, large intestine mucosa, rectum
mucosa.
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Test Article: Insulin degludec

Report Title: Insulin 454: In vitro binding to rat, rabbit, pig, dog and human plasma proteins

Study Number: 208378
Location in CTD: 5.3.2.1 Plasma Protein Binding Study Reports
5.3.2.1.1

Study system: Surface plasmon resonance (SPR) biosensor technology was used to determine a dissociation constant, K4, and percentage fraction unbound of insulin

degludec in each species of plasma

Target entity: Insulin degludec, batch no. 179.454.07.2
Test system: Pooled EDTA plasma from at least five male and five female Wistar Hannover rats, Sprague Dawley rats, Beagle dogs and humans as well as from
female New Zealand White rabbits and Landrace/Y orkshire/Duroc pigs
Metbod: SPR technology, using a Biacore T100 instrument, was used to investigate binding between insulin and plasma proteins. Insulin degludec was immobilised to
flow cells of CMS5 sensor chips. Plasma was passed over the flow cells in ten dilutions in the range of 0.1%-10%. Binding assays were run at 37°C. A kinetic analysis
based on the 1:1 binding model was performed to determine the dissociation constant, Ky, and percentage fraction unbound of insulin in each pool of plasma.

Species Gender | N | Plasma albumin K, (umol/L)?
Mean | =+ SD Mean (Species)

Rat (Wistar) M 8 | 8.97 + 1.78

F 81 992 | = 1.46 9.5
Rat (Sprague Dawley) M 8 | 8.68 + 1.59

F 81 942 | = 1.56
Rabbit (New Zealand White) F 8 | 4.17 + 0.08 4.17
Pig (LYD) F 8 | 13.06 | = 4.06 13.1
Dog (Beagle) M 8| 5.99 + 0.25 6.38

F 8| 676 | £ 0.16
Human M 8 | 1239 | =+ 2.90 114

F 811044 | = 2.16

a — assuming all binding of insulin degludec in plasma was to albumin. Concentration of albumin was

determined for each pool of plasma.
Additional Information: None
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Test Article: Insulin degludec

Report Title: /n vitro binding of insulin 454 to human albumin

Study Number: 208523
Location in CTD: 5.3.2.1 Plasma Protein Binding Study Reports

Study system: Surface plasmon resonance (SPR) biosensor technology was used to determine a dissociation constant, K4, of insulin degludec binding to human serum

albumin

Target entity: Insulin degludec, batch no. 179.454.07.2

Test system: 96-99% human serum albumin and essentially fatty acid free human serum albumin

Metbod: SPR technology, using a Biacore T100 instrument, was used to investigate binding between insulin and human serum albumin. Insulin degludec was
immobilised to flow cells of CM5 sensor chips. Human serum albumin was passed over the flow cells in nine dilutions in the range of 0.05-50 g/l. Binding assays were
run at 37°C. A kinetic analysis based on the 1:1 binding model was performed to determine the dissociation constant, K4, of insulin degludec binding to human serum

albumin.

Test system

Human serum albumin K4
(nmol/L)

96-99% human serum albumin

Essentially fatty acid free human
serum albumin

Mean + SD
32.39 + 6.46
13.35 + 4.89

Additional Information: None




48 of 67

2.6.5.6.C v bk, DX, AX, TARUVE FMFET7ILT = U$EE- CES 10 January- .
7 ; g Y - Test Article: ['*°I]-Insulin degludec

Report Title: Insulin 454: Comparative study of binding to human, rat, porcine, rabbit and canine Study Number: CES 10-J. anuary--
serum albumins Location in CTD: 5.3.2.1 Plasma Protein Binding Study Reports
53.2.1.3

Study system: Human, rat, porcine, rabbit and canine serum albumin, fatty acid free, immobilised to MiniLeak Sepharose beads were used to determine a dissociation
constant, Ky, of insulin degludec binding to serum albumins

Target entity: 'I-Tyr*'* Insulin degludec, batch 20A

Test system: rat, rabbit, dog, pig and serum albumin (fatty acid free) immobilised to MiniLeak Sepharose beads

Metbod: Samples comprising varying concentrations of immobilised serum albumin (0-5 pmol/L) with a fixed tracer concentration (~25 nCi/ml) of '*I-insulin
degludec were incubated for two hours. Following centrifugation, an aliquot were drawn from the supernatant to estimate free (F) and bound (B) tracer. The slope of a
plot of B/F versus serum albumin concentration gave an estimate of the affinity of the tracer for serum albumin.

Test system N Essentially fatty acid serum albumin Ky (umol/L)
Mean + SD

Rat serum albumin 3 0.56 + 0.14

Rabbit serum albumin 3 0.08 +  0.01

Pig serum albumin 3 0.25 + 0.01

Dog serum albumin 3 0.44 + 0.01

Human serum albumin 3 0.56 + 0.07

Additional Information: None
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2.6.56.D E hMETILT I U#EE- CES 01-May- .
" nE v Test Article: ['*°I]-Insulin degludec

Report Title: Insulin 454: Binding to human serum albumins Study Number: CES 01-May-JJJJ}
Location in CTD: 5.3.2.1 Plasma Protein Binding Study Reports
53214

Study system: Human serum albumin, fatty acid free, immobilised to MiniLeak Sepharose beads were used to determine a dissociation constant, K, of insulin
degludec and insulin detemir binding to serum albumins

Target entity: 'I-Tyr*'* Insulin degludec, batch 17A

Test system: Human serum albumin (fatty acid free) immobilised to MiniLeak Sepharose beads

Metbod: Samples comprising varying concentrations of immobilised serum albumin (0-5 pmol/L) with a fixed tracer concentration (~50 nCi/ml) of '*’I-insulin
degludec were incubated for two hours. Following centrifugation, an aliquot were drawn from the supernatant to estimate free (F) and bound (B) tracer. The slope of a
plot of B/F versus serum albumin concentration gave an estimate of the affinity of the tracer for serum albumin.

Experiment Essentially fatty acid serum albumin K4 (umol/L) Affinity ratio
Insulin degludec Insulin detemir (insulin detemir/insulin degludec)

1 0.4074 1.239 3.04

2 0.5031 1.163 2.31

3 0.3786 1.000 2.64

4 0.5777 1.255 2.17
Mean 0.4667" 1.164" 2.54
SD 0.0911* 0.117° 0.39

a—mean and SD of K, for insulin degludec and insulin detemir were not calculated in the study report

Additional Information: None
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Test Article: ['**I]-Insulin degludec

Report Title: Insulin 454: Fetal exposure in the Han Wistar Rat by subcutaneous Administration

Study Number: 208222
Location in CTD: 4.2.2.3 Distribution
42234

Species Rat/Wistar
Feeding condition Fed

Dose (nmol/kg/day) 125

Method of Administration Subcutaneous, once daily

Duration of treatment 14 days (Day 6 to Day 20 after mating)

Sample (Whole blood, plasma, serum etc.) Serum

Analyte Insulin degludec

Assay ELISA

Exposure on Day 20 after mating (mean = SD)

Time point 3 h (N=4) 9 h (N=3%)
Pregnant females (nmol/L) 378 £80.4 44,1 £12.8
Fetuses (nmol/L) 1.53 £0.64 0.356 £ 0.047
Exposure ratio (Pregnant females/fetuses) 247 124

a - one female died in necropsy on Day 20, hence no sample was obtained
Additional information: None

2.6.5.8 ZDDH MR

No studies performed
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2659B Zv kIHI A m#z) - 207309
77 BT St (MR Test Article: ["H]-Insulin degludec

Report Title: [*H]-Insulin 454: Metabolite Profiling of Plasma from the Male Wistar Rat Following Single
Subcutaneous Administration

Study number: 207309
Location in CTD: 4.2.2.4 Metabolism

42242
Species: Rat/Wistar (Crl:WI (Han) strain)
Gender (M/F) / Number of animals: 12M +5F
Feeding condition: Fed
Vehicle/Formulation:

Subcutaneous
Single doses of 25 and 250 nmol/kg

Method of Administration:
Dose (nmol/kg):

Radionuclide: *H
Specific Activity: 44 and 440 kBg/nmol, equivalent to 1.2 and 12 uCi/nmol, respectively
. Dose . . AUCO-]Zh (o/o)a AUC(}-th (_p])(%)b
Species | Samples Ik Sampling period Sex
(nmol’kg) Parent P1 P2 P3 Parent P2 P3
95 Male 46 33 10 11 69 15 16
Rat Plasma 0-12h Female 51 25 11 13 69 14 17
250 Male 63 18 10 10 76 12 12

a — Ratio between AUC from the individual plasma components (parent/metabolites) and the total AUC multiplied by a factor of hundred. The AUC data is calculated
from time points in the range 0-12 hours after administration

b — The same ratio as described in a) but after excluding component P1 from total AUC,

Additional Information: Component P1 is probably tritiated water formed as a consequence of general metabolism of the fatty acid side chain. P1 has been excluded in

the calculations (AUC.21 (p1)) because it is considered important to evaluate the exposure after excluding the exposure of the water product (radioactivity not related to
the drug)



53 of 67

2.6.59.C 4 XIZHI A m:%&) - 207374
BT SR () Test Article: ["H]-Insulin degludec

Report Title: [*H] -Insulin 454: A study of serum pharmacokinetics following subcutaneous and intravenous
administration to the dog

Study number: 207374
Location in CTD: 4.2.2.4 Metabolism

42244
Species: Dog/Beagle
Gender (M/F) / Number of animals: M
Feeding condition: Fed

Vehicles/Formulations:

Subcutaneous and intravenous

Method of Administration:

Dose (nmol/kg): Single doses of 4.0 nmol/kg
Radionuclide: *H
Specific Activity: 1.8 and 1.6 MBg/nmol, equivalent to 50 and 44 puCi/nmol, respectively
Dose i AUCy.121 (%)’ AUCq.12n (s1(%)"
Species | Samples Route Saml.)h:;g Sex
(nmol/kg) | perio Parent | Sl S2 S3 S4 | Parent | S2 S3 S4
Subcutaneous 0-30h 48 17 13 11 12 58 15 13 14
Dog Serum 4 Male
Intravenous 0-12h 64 7 9 11 10 68 9 12 10

a — Ratio between AUC from the individual plasma components (parent/metabolites) and the total AUC multiplied by a factor of hundred and rounded to the nearest

integer. The AUC data is calculated from time points in the ranges 0-30 and 0-12 hours after subcutaneous and intravenous administration, respectively.

b — The same ratio as described in a) but after excluding component S1 from total AUC and rounded to the nearest integer.

Additional Information: Component P1 is probably tritiated water formed as a consequence of general metabolism of the fatty acid side chain. S1 has been excluded in
the calculations (AUC. 121 (s1y) because it is considered important to evaluate the exposure after excluding the exposure of the water product (radioactivity not related to

the drug)
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26.59D Fv kIZHI A m#E R UEL; - 210344
77 BITSRHY (MRRUAD) Test Article: ["H]-Insulin degludec

Report Title: [*H]-Insulin degludec: Metabolite Profile Analysis of Milk and Plasma from Lactating Rats Following Study number: 210344

Single Subcutaneous Administration Location in CTD: 4.2.2.4 Metabolism
4.2.2.4.7

Species: Rat/Wistar (HsdHan™) strain

Gender (M/F) / Number of animals: 12F

Feeding condition: Fed

Vehicle/Formulation:

Method of Administration: Subcutaneous
Dose (nmol/kg): Single dose of 25 nmol/kg
Radionuclide: *H
Specific Activity: 458 MBg/mg, equivalent to 12.4 mCi/mg
Dose and Sampling % of total AUC.g," AUC_g, (nmolxh/L)
Species | Samples | Period : : : : : :
Parent |Mil |(Mi2 |Mi3 Parent | Mil |Mi2 |Mi3
Rat Milk 25 nmol/kg / 0-8 h 26 46 26 2 19.9 344 |19.8 |1.44
Parent | P1 PL1 |(PL2 |PL3 |P2 P3 Parent | P1 PL1 |PL2 |PL3 |P2 P3
Plasma 25 nmol/kg / 0-8 h 49 21 1 1 4 8 15 65.2 28.7 (147 |135 |5.61 |11.2 (20.2

a — Ratio between AUC from the individual plasma components (parent/metabolites) and the total AUC multiplied by a factor of hundred. The AUC data is calculated
from time points in the range 0-8 hours after administration.
Additional Information: None
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2.6.5.9 EYEhRE : KB (n vivo BHER)

2659A v kIIHI & . RE; \#) - 206618
77 BIT S (R, BARUR Test Article: ["H]-Insulin degludec

Report Title: [°’H]-NNC 0100-0000-0454: Investigation of Metabolites in the Wistar Rat Following Single Dose Study No: 206618
Administration Location in CTD: 4.2.2.4 Metabolism
42241
Species: Rat/Wistar (Crl: WI (Han) strain)
Gender (M/F) / Number of animals: M
Feeding condition: Fed
Method of Administration: Subcutaneous
Dose (nmol/kg): 25
Radionuclide: *H
Specific Activity: 370 GBg/mmol, equivalent to 10 Ci/mmol
Species | Sample | Sampling Period | % of Dose in sample % Compound of dose”
) Parent U1l U2 U3 U4 U5 U6 u7 U8 U9 u10
Urine 0-72h 32.9 ND | 672 | 6.19 | 1.68 | 546 | 0.68 | 1.58 | 0.36 | 1.94 | 0.45 | 3.62
. Parent ” B1 B2a B2b B3a B3b B4 B5 B6 B7 B8 B9
Rat Bile 0-24h 115 0.05 1.82 | 0.16 | 0.56 | 0.07 | 0.54 | 0.06 | 0.41 1.86 | 1.37 | 0.92 | 0.10
Parent F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 | F11
Feces 0-72h 17.0 ND | 418 | 0.51 | 122 | 340 | 0.52 | 043 | 1.08 | 3.10 | 0.13 | 0.19 | 0.58

a — Name of peak components (parent/metabolites) in radiochromatograms and their corresponding % of dose values
b — Same retention time as parent compound in HPLC analysis.

ND — not detected

Additional Information: None
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2.6.5.10 E¥EhRE - KX (in vitro FER)

2.6.5.10.A R L= Ee8%- 207440
Fridie & A R Test Article: ["H]-Insulin degludec

Report Title: [*H]-Insulin 454: Metabolism in rat, rabbit, dog and human hepatocytes, a cross-species Study No.: 207440

comparison Location in CTD: 5.3.2.2 Reports of Hepatic
Metabolism and Drug Interaction Studies
5.3.2.2.1

Study system: Pools with cryopreserved hepatocytes from male Wistar rats (N=13), male Beagle dogs (N=3), female New Zealand white rabbit (N=3) and male and
female humans (N=10) were used for incubations

Target entity: [*’H]-Insulin degludec batch 5S (3.4 TBg/mmol (93 Ci/mmol))

Metbod: Hepatocyte suspensions were mixed with and incubated on 12-well plates coated with ovalbumin. The hepatocytes and test solution were mixed to obtain
final concentrations of 1.0 x 10° cells/mL and 10 or 500 nmol/L [*H]-Insulin degludec. The hepatocyte solutions were incubated for 4 hours at 37°C followed by
analysis with HPLC and radiochemical detection in order to obtain metabolite profiles

Relative peak area (%)

Species Rat Rabbit Dog Human Rat Rabbit Dog Human
Concentration (nmol/L) 10 10 10 10 500 500 500 500
Compounds
Parent 6 26 72 13 7 33 20 54
H1 32 - 9 29 18 1 17 12
H2 49 - 5 31 45 - 17 11
H3 - - - 1 1 - - 1
H4 6 - - 3 5 - 2 1
H5 3 - - - 3 - 2 -
Hé6a - - 3 - 3 - 8 -
H6b - - - - 1 - 2 -
H7a - - - - 3 - 4 -
H7b - - 2 - 1 - 1 -
H8 5 74 9 24 14 66 27 21
a — “-“not detected

Additional Information: None
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Report Title: In vitro metabolic stability of Insulin 454 and human insulin after incubation with Cathepsin D
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Test Article: ["H]-Insulin degludec

Study No.: 204244

Location in CTD: 4.2.2.4 Metabolism 4.2.2.4.5

Study system:

Insulin degludec

Human Insulin

Theoretical value

Compounds (Molecular Weight g/mol)
Insulin degludec
Human Insulin
A]-Z] - B]-ZS
A]-Z] - B1-24
A" - B"* + H,0 (one peptide bond cleaved)

B> incl. glu-fatty acid side chain
B30

6103.2
5218.1
5069.2
5087.3
905.8

5806.3
5216.3
5069.6
5087.3

756.6

6104.1
5807.6
5216.9
5069.8
5087.8
906.1

755.5

11313

a— “-“not applicable

Additional Information: None
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2.6.5.11 EYFEE  HTERBRE

2.6.5.11.A v FFHRRBYOEIERTE - 209425
77 b MOBERE Test Article: ["H]-Insulin degludec

Report Title: [*H]-Insulin 454: Structural Characterisation of Metabolites in Plasma from the Male Wistar Rat Study No.: 209425
Following Single Subcutaneous Administration Location in CTD: 4.2.2.4 Metabolism
42243
Species: Rat/Wistar (Crl: WI (Han) strain)
Gender (M/F) / Number of animals: 10M
Feeding condition: Fed
Vehicle/Formulation:
Method of Administration: Subcutaneous
Dose (nmol/kg): Single dose of 250 nmol/kg
Radionuclide: *H
Specific Activity: 215 TBg/mmol, equivalent to 5.8 Ci/mmol
Components in plasma® Insulin degludec P2’ P3¢
Observed Theoretical Observed Theoretical Observed Theoretical
Molecular Weight (g/mol) 6104.1 6104.1 6104.2 6104.1 3724.4 37244
Monoisotopic Mass (g/mol) 6100.3 6099.8 6100.4 6099.8 3722.1 3721.9
Major structural fragments in CID?
(monoisotopic mass in g/mol)
Y, ([Pro-Glu-fatty acid moiety]") 641.42 641.41 641.44 641.41 641.44 641.41
Y,-18" 623.43 623.40 623.40 623.40 623.41 623.40
FY'([Phe-Tyr|") 310.18 310.13 310.19 310.13 310.18 310.13

a — P1 (tritiated water component) was not selected for structural characterisation in this study
b — Theoretical masses from product with the same molecular weight as insulin degludec

¢ — Theoretical masses from B-chain of insulin degludec (reduced form)

d — CID = collision induced dissociation in tandem mass spectrometry (MS/MS)
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2.6.5.11.B2.6.5.11.B E B
e # Test Article: ["H]-Insulin degludec
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2.6.5.12 ZYEiE - EYRBBRFERUVEE

2.6.512.A v MMIHEITSH CYP FE- 210241

Test Article: Insulin degludec

Title: Study to Investigate the Effect on Liver Cytochrome P450 Enzymes after Subcutaneous Administration Study Number: 210241

to Han Wistar Rats for 2 Weeks, with NPH Insulin as Comparator Location in CTD: 4.2.2.4 Metabolism
42.24.6

Species: Han Wistar Rat

Gender (M/F) / Number of animals: 5 males and 5 females/group

Feeding condition: Ad libitum

Formulations:

Method of Administration:
Doses (nmol/kg/day):
Sampling time:

Methods:

100 nmol/ml of NPH insulin in an aqueous isotonic solution with 0.65 mg/ml phenol, 1.49 mg/ml m-cresol; pH 7.3.
Subcutaneous

25, 100 and 150 (insulin degludec) and 100 (NPH insulin)

2 weeks

Experimental method:

Microsomes were prepared by homogenisation and differential centrifugation. Livers and microsomes were stored at ca
—80°C. Microsomal incubations were performed in duplicate at ca 37°C using the following marker substrates:
Ethoxyresorufin (CYP1A), Pentoxyresorufin (CYP2B), ['*C]-Testosterone (CYP3A, CYP2A1, CYP2B, CYP2C11),
['*C]-Tolbutamide (CYP2C7/11) and ["*C]-Lauric acid (CYP2E1). Metabolite formation was assessed by fluorescence
spectroscopy for ethoxyresorufin O-deethylation (EROD) and pentoxyresorufin O-depentylation (PROD) and radio-
HPLC for ['*C]-Testosterone hydroxylation (6B, 7a, 16a, 16B, 2a and 178), ['*C]-Tolbutamide methylhydroxylation
and ['*C]-Lauric acid 11-hydroxylation.

Statistical method
Statistical analysis on the equally numbered sample groups was performed using the Williams’ test, Shirley’s test,
Wilcoxon rank sum test or t test.



Tabulated results:

Activity/amount per mg protein

Insulin degludec

Activity (Amount relative to control)
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NPH insulin

Enzyme/s (per g liver in brackets) 25 nmol/kg/day 100 nmol/kg/day 150 nmol/kg/day 100 nmol/kg/day
Male Female Male Female Male Female Male Female

NA Microsomal proteins (1.0) (1.1) (1.1) (1.2%%) (1.2%) (1.2%%) (1.3%%) (1.1%)
E‘S’;;LSO Cytochrome P450 1.0(1.0)  12(1.3)  LO(LI) L1(13)  LI(13%)  1.1(14%%)  L1*(1.4%) 1.2 (1.3%)
CYP1A 7-Ethoxyresorufin O-deethylase 1.1(1.1) 1.0 (1.1) 1.1(1.2) 1.2 (1.4) 1.2(1.4) 1.3 (1.6%) 1.3 (1.6%) 1.0 (1.2)
CYP2A Testosterone 7a-hydroxylase BLQ 1.1(1.2) BLQ 0.9 (1.1) BLQ 1.0 (1.3) BLQ 1.0 (1.1)
CYP2B 7-Pentoxyresorufin O-depentylase 1.0 (1.0) 1.1(1.2) 1.1(1.2) 1.4(1.7%) 1.2(1.4%) 1.5% (1.9%%)  1.3%* (1.6*%**) 1.4(1.6)
CYP2C Tolbutamide-methylhydroxylase 1.0 (1.0) 1.0 (1.1) 0.9 (1.0) 1.1(1.3) 0.9 (1.1) 1.1(1.4) 0.9 (1.1) 1.1(1.2)

Testosterone 16a-hydroxylase 0.8 (0.8) BLQ 1.0 (1.0) BLQ 1.0 (1.1) BLQ 1.0 (1.2) BLQ

Testosterone 2a- (2B-) hydroxylases 0.8 (0.8) BLQ 1.0 (1.1) BLQ 1.0 (1.2) BLQ 1.0 (1.3%) BLQ
CYP2B/C  Testosterone 17p-dehydrogenase 0.9%*(0.9) 0.9 (0.9) 0.8%*(0.9) 0.8(0.9) 0.9*%* (1.0) 1.1(1.3) 0.8%** (1.0) 0.8 (0.9)
CYP2E Lauric acid 11-hydroxylase 1.0 (1.0) 1.0 (1.1) 0.9 (0.9) 1.1(1.3) 1.0 (1.1) 1.1(1.4) 0.9 (1.1) 1.1(1.2)
CYP3A Testosterone 63-hydroxylase 0.9 (0.9) 1.0 (1.0) 0.9 (1.0) 1.0 (1.2) 1.0 (1.2) 1.0 (1.2) 0.9 (1.1) 1.0 (1.1)

Statistically significantly different from controls: * p<0.05; ** p<0.01, *** p<0.001
BLQ = Below limit for quantification
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2.6.5.13 EYEHEE : Bt

2.6.5.13.A v bIZEITSHHEM- 206530 .
7 Test Article: ["H]-Insulin degludec

Report Title:  [’H]-NNC 0100-0000-0454: A study of absorption and excretion following a single Study No: 206530

subcutaneous administration to the rat Location in CTD: 4.2.2.5 Excretion 4.2.2.5.1
Species: Wistar Rat Biliary cannulated Wistar rat

Gender Number of

animals: M M

Feeding condition: Fed Fed

Method of Administration: Subcutaneous Subcutaneous

Dose (nmol/kg): 25 25

Assay liquid scintillation counting liquid scintillation counting
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intact freeze-dried intact freeze-dried
Mean percentage of administered dose Mean percentage of administered dose
Time Excretion route | Urine | Faeces | Total” | Urine | Faeces | Total® Bile Urine | Faeces | Total” Bile Urine | Faeces | Total®
0-2 hours - - - - 0.148 - - 0.132 - -
2—4 hours - - - - 1.680 - - 1.468 - -
4-6 hours - - - - 1.595 - - 1.406 - -
6-12 hours - - - - 4.348 - - 3.465 - -
0-12 hours 7.489 - 7.122 - - - - - - -
12-24 hours 10.56 - 9.900 - 3.770 - - 1.886 - -
0-24 hours - 10.11 - 9.946 - 14.15 3.204 - 10.38 1.581
24-48 hours 9.125 4.682 7.138 3.476 3.049 6.389 | 2.660 0.993 4.146 | 0.951
48-72 hours 3.648 | 2.176 1.537 | 0.882 1.749 | 2.800 1.941 0.198 1.055 0.573
72-96 hours 2.083 1.669 0.569 | 0.387 1.777 1.234 1.115 0.073 0.351 0.301
96-120 hours 1.758 1.236 0.283 0.204
120-144 hours 1.525 1.349 0.161 0.200
144-168 hours 1.250 1.085 0.079 | 0.123
Carcass 22.59 5.74 25.16 5.33
0-96 hours - - - - - - 18.12 | 24.58 8.920 | 88.30 9.620 | 15.93 3.405 | 42.98
0-168 hours 37.44 | 2230 | 87.79 | 26.79 15.22 51.57 - - - - - - - -

a — Total” values represent the radioactivity recovered from all samples (urine, faeces, bile, cage washings, cage debris and carcass, as appropriate)

Additional Information:
Samples analysed intact and after freeze-drying, to estimate the degree of volatile tritium components formed




2.6.5.13.B ELitHhoik- 210229

Title: [*H]-Insulin degludec: A study of lacteal secretion in the rat following subcutaneous administration

Species

Rat (Wistar strain), time-mated
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Test Article: ["H]-Insulin degludec

Study Number: 210229
Location in CTD: 4.2.2.5 Metabolism
42252

Gender (M/F) / Number of animals: 17F
Feeding condition: Fed
Method of Administration: Subcutaneous
Dose (nmol/kg): 25
Radionuclide: Tritium
Specific Activity: 0.679 MBg/mg (equivalent to 112 mCi/nmol)
Sampling time: 1, 3, 5 and 8 hours post-dose
Analyte/Assay : Milk and plasma analysis by liquid scintillation counting.

Radioactivity concentration (nmol equiv/l)

Plasma Milk Milk : plasma ratio
Animal number and sex | Sampling time Individual Mean Individual Mean Individual Mean

(SD) (SD) (SD)

101F 26.8 3.92 0.146
102F 1 hour 14.6 (178 .158) 0.361 (17;650) 0.025 ?(.)0(3606)
103F 14.1 ) 0.566 ) 0.040 )
104F 33.9 7.73 0.228
105F 3 hours 47.1 ?g§6) 12.5 (97;1926) 0.266 ?(')23293)
106F 31.6 ) 7.10 ) 0.225 )
107F 28.8 22.4 0.780
108F 5 hours 36.5 31.7 NS 15.5 NC 0.523
109F 28.1 (4.00) 12.5 (6.05) 0.444 (0.229)
113F 33.6 11.5 0.343
110F 31.3 15.6 0.498
111F 2 hours 24.7 24.6 14.9 17.1 0.603 0.669
112F 23.0 (5.05) 20.8 (3.22) 0.905 (0.211)
114F 19.3 NS NC

NA — Not Applicable, NC — Not Calculable, ND — Not Detected and NS — No Sample
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2.6.5.14 WAL  fETrhEm

See Module 2.6.5.13.A
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2.6.5.15 EYEEE - EYHEEER

26515A £ MIETILT S UHEAIZET 248 E MR- CES 20-January-Jl} Test Article: [*I}-Insulin degludec

Report Title: Drug interaction of binding to human serum albumin Study Number: CES 20-January JJJJJj
Location in CTD: 5.3.2.2 Reports of Hepatic Metabolism and Drug

Interaction Studies 5.3.2.2.2

Study system: Interaction of insulin degludec binding to human serum albumin immobilised to MiniLeak Sepharose beads and displacement of insulin degludec with

palmitate, warfarin, acetylsalicylate and ibuprofen.

Target entity: '*’I-Tyr*'* insulin degludec, batch 25A

Test system: Human serum albumin immobilised to MiniLeak Sepharose beads

Method: Samples comprising of 10 pmol/L immobilised serum albumin and 0.8 nmol/L '*’I-insulin degludec (89 pCi/ml) were incubated for two hours with
increasing amount of one of the agents palmitate, warfarin, acetylsalicylate and ibuprofen (0-100 times the derum albumin concentration). The reaction was terminated
by centrifugation and the amount of tracer in the supernatant and the pellet was measured on a gamma counter to estimate the free and bound fractions, respectively.

Drug/Compound ICs (nmol/L)
Palmitate 125°

Warfarin >1000
Acetylsalicylate >5000
Ibuprofen >5000

a — corresponding to an [ICsy]/[HSA] of 12.5
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2.6.515B £ FILET7ILT I UEEICEAYT 2MMEER- CES 101123
; “ABIET oM Test Article: ['*°I]-Insulin degludec

Report Title: Drug-drug interaction of binding to human serum albumin Study Number: CES 101123
Location in CTD: 5.3.2.2 Reports of Hepatic Metabolism and
Drug Interaction Studies 5.3.2.2.3

Study system: Interaction of insulin degludec binding to human serum albumin immobilised to MiniLeak Sepharose beads and displacement of insulin degludec with
Palmitate, Oleate, Linoleate, Ibuprofen, Glimepiride, Metformin, Sitagliptin, Liraglutide, Warfarin, Acetylsalicylate, Salicylate.

Target entity: '*’I-Tyr*'* insulin degludec, batch 36A

Test system: Human serum albumin immobilised to MiniLeak Sepharose beads

Method: Samples comprising of 0.3 pmol/L immobilised serum albumin and 25 pmol/L '*I-insulin degludec (89 pCi/ml) were incubated for two hours with
increasing amount of one of the agents Palmitate, Oleate, Linoleate, Ibuprofen, Glimepiride, Metformin, Sitagliptin, Liraglutide, Warfarin, Acetylsalicylate, Salicylate
(typically 0-1000 times the serum albumin concentration). The reaction was terminated by centrifugation and the amount of tracer in the supernatant and the pellet was
measured on a gamma counter to estimate the free and bound fractions, respectively.

Ligand 1C5 95% CI IC5, norm. Typical Cpay"
(umol/L) (umol/L) [Ligand ICso]/[HSA] (umol/L)
Palmitate 3.2 1.4-72 10.67 variable < 200
Oleate 5.5 3.7-8.2 18.33 variable < 200
Linoleate 4.1 2.8-6.0 13.67 variable < 200
Ibuprofen 11 7.2-15 36.67 90 —-265
Glimepiride > 100 - > 333 0.6-12
Metformin > 500 - > 1666 7-30
Sitagliptin > 500 - > 1666 1
Liraglutide > 100 - > 333 0.035
Warfarin > 100 - > 333 5.8-17.1
Acetylsalicylate > 500 - > 1666 800 - 1600
Salicylate > 100 - > 333 Metabolite of ASA

a — from drug label
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2.6.5.16 EWEE : TDOHMDEMEIREFER

No studies performed
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