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SARS-CoV-2 mRNA Vaccine (BNT162, PF-07302048)
2.6.4 FEhREER O T L

AE TS 2 FFE - BRE

s | EABLTCOVARVREEREIESR

ALC-0159 | RANCHRIM &5 PEG IFE

ALC-0315 | AANCIRINEND T 2 /58

[*H]-CHE Radiolabeled [Cholesteryl-1,2-*H(N)]-Cholesteryl Hexadecyl Ether : iz A% [ L AT
U v-1,23HN)] ~F Tz —T )1

DSPC 1,2-distearoyl-sn-glycero-3-phosphocholine : 1,2-2 277 8 A /L-sn-7 Y £ B -3-F8 Ak =
v

GLP Good Laboratory Practice : [E3Edh D Z2 M I B4 5 FEERIREER D S o> £ vE

LNP Lipid-nanoparticle : J§E 7/ ki 1-

modRNA Nucleoside-modified mRNA : {EffiX 7 L' 4 K mRNA

mRNA Messenger RNA : A > v —RNA

m/z m/z (m+ A—"—+2) A FOERERJFFERBL (=X hr) TEH- T
LIS T R A S OIZA A OEMMBOMRHE TH > TH S5 R T &

PEG Polyethylene glycol : RY =F L 7Y a—)L

PK Pharmacokinetics : &4 EhfE

RNA Ribonucleic acid : U HNEEHE

S9 Supernatant fraction obtained from liver homogenate by centrifuging at 9000 g : I E ¥ R —
k% 9000 g Ti Loy L7z EI5 5y

WHO World Health Organization : {H FUR RS
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1L.E£¢D

BNT162b2 (BioNTech = — K& 5 : BNT162, Pfizer =— K& 5 : PF-07302048) (%, HEJEAMEFE
WERIEEREa 1 7 A LA 2 (SARS-CoV-2) DANA IHER L NIE (S Z R U'E) 2REE
a— RJ5EAiX 27 LA K mRNA (modRNA) TH Y, SARS-CoV-2 T L DREYEIZHRTT 5

mRNA V7 F o OAE & L THENED b TW\5, BNTI62b2 ORANKIZH 72> TlE, 25D
FERERRE CTH D ALC-0315 (7 2 / lFE) BILUALC-0159 (PEG FE) 72 b ONZ 2 > OEERE
& LT DSPC (1,2-distearoyl-sn-glycero-3-phosphocholine) 3 X2 L AT v —/L LIRETHZ LT
BNT162b2 & AT HA8E T / kit (LNP) 2B S4Ld (BARE, [BNT162b2 5 A LNPJ )

BNT162b2 £f A LNP OIERG R IEYENRE 2 S35 7212, LNP (25 £415 ALC-0315 B XL
ALC-0159 OWUN (PK) , 1338 I OWEN: 2 FE 72 in vivo 38 X W in vitro 7B 72 & ONZ BNT162b2
DRV R—F — & LTy 7 =T —B F IS RERER U728 25 L 72 AR N A ik BR
&l L7,

YSET A B E L2 7 F o OB TIIETRE RO 2 L8 L LW L2 E 2
(WHO, 2005 ; JEYHETBEY 7 F o OIERGIKRFABR T A KF A ) 12, BNT162b2 £ A LNP Ofj A
WEEGAZ X D PK i BRIZESENE L2 o7z, £, AFNCEFINLMO 2 FIEOIEE (2 VAT
1 —/LE L ONDSPC) 1FRARICHIET DIRE CTH Y, WIEMERRE &[RRI, dEitahns &%
2 Hivh, MA T, BNTI62b2 [ZH D AA T O U AR X 7 b7 —BIZ L0 70 S CEEEE{R
B/ AL, BNT162b2 D S X XV EXH VR fRE % 5 & TFRINH U EDZ LD
b BT T I D DR OGRS O ZFH 3 2 MBI W B2 b,

BNT162b2 DL R—F —L L TNy 7 =27 —FE2a—RKF5RNAZEHALZLNP(OLY 7 =
7 —¥ RNA % BNT162b2 £ A LNP & [A]— DR B 2 FF> LNP IZEA - LI, (o7 =T —
£ RNA #H A LNP] ) % Wistar Han 7 » MIFRIRINEE G- L7 PKEBRTIL, i, JR, BB IO
il 2 RO I BRI L T, BB oD ALC-0315 38 L TN ALC-0159 JEE A2 IE LTz, Z Dk
R, ALC-0315 35 KUY ALC-0159 1L FH 72 B TS A0 i T2 Z LR Sz, E72,
ALC-0315 35 X OV ALC-0159 IXZ L Z N 5-EDK) 1%35 LU 50% 3 RKZE(iR & L CH#H IR
S, RPICBNTIEIW TR BB AR CTh o 72,

RN ARERTIE, /L7 =7 —F RNA £ A LNP % BALB/c v 7 AZFANES- LT-, £
R, Vo7 = T —BORBNBEGEN TA LI, TNEVEIEITKMETH -7 DD T
LRO LNz, VT =T — OGN TORINIEG51% 6 FEMN OO L, 5% 9 A
XL LTz, I CORE LG4 6 FEICERO b, #5144 48 Bl £ Cloilk Lz, 72,

V7 =7 —8 RNA £ A LNP O S REERIAZ 7 »~ MIFARNEE L TEKRNS A 2 E BRI
P L7= & 2 A, HEREIR AL T B G TR b BB T h o 7o, BEGIL LIS TR B b &

Motz (BHEORKN 18%) .

ALC-0315 3 L OV ALC-0159 O3 & CD-1/ICR < 7 A, Wistar Han % 7= (% Sprague Dawley 7 > F,
=AYt LT oI, FFI 7 vy —2a, T S9 Eisyds L ORFHAL Z VT in vitro T
Pl L7z, £72, EROT v FERIRNES: PK RBR CEREL L 72 Mg, R, B X OFFERE A
WTinvivo fAEHIIZ oW T H R L2, 245 invitro B LW in vivo iAER 5, ALC-0315 B LW
ALC-0159 1%, BB L72WTNOEYFETH, TNENT AT ARG LOT I RiEGOIKS
fIRIC L0 RRIRICARGEH S D Z E RS LT,
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P EDOIERGR S EhRESEA L v, EBR ML IS5 L 7= LNP IS i35 Z L aVR&EnT-,
72, ALC-0315 B LN ALC-0159 OH%121, FH 2R HEE L O b HEl A BS54 5 2 L2
RE X T,

2. Wik
W EES  PF-07302048 0] 072424

GLP FE# D Z v MRS PK iRBR (M2.6.4.3 TH) T LNP O#ERNEE TH 5 ALC-0315 LY
ALC-0159 JREZ E&T A= DI 2 MEREE A 35 LOMS IEZBF L=, 3725, 20uL ©
miE, HARET3r—b (HEO 3 ESFrbBER LR 2N ChREY 32— 2L, Thb
=V LT b DEEE, 777~ NI 7 ATHN) ,, REIOEREYR— b (BE, 77
7= FU 7 ATHR) REE ZNENNHIEEYE (PEG-2000) #5673 257 h= kU /L Tk
HoRg Uitk mOmEEL, 0 EiEE LC-MS/MS HlE ik L7z,

3. i
Wk EE S PF-07302048 O 072424, T : 2.6.5.3

ALC-0315 35 LUV ALC-0159 DIENENE Z fatd 5728, /L7 =7 —F RNA A LNP %
Wistar Han 7 > M T 1 mg RNA/kg O & CTHEIFFIRNE G- L, #RRFR) (501, # 5% 0.1, 0.25,
0.5, 1, 3, 6 BXU 24 BH72 5N G4 2, 4, 8 BLV 14 H) CiiER L Ol A A/ — A
TV I K DB G IL/RER) Lo, g s L OVFEH o ALC-0315 35 X T ALC-0159
BEZHEEL, PK/ ST A—ZZEH L/ (Tablel) , IfHd ALC-0315 38 LY ALC-0159 1%, #%
5.4 24 WE & T2 00~ A U7, F7o, 514 24 WERE] 0D i rh i B 1 3 e e i 5%
BED 1% TH 7= (Figure 1) . FMT OFRKMRBE LW (4 (TisEd i L ORFE+ <
FIFLEEC, ALC-0315 1% 6~8 H, ALC-0159 iX2~3 H CTH 7=, ARBROFE RS, ) i
B D ALC-0315 33 X OV ALC-0159 # BV AL FEFHARK D 1 D THDH Z LRI T,

ARIERIT IV THERE L 72 ALC-0315 33 X Y ALC-0159 DR 135 K O EE O EtE R ic > T
13 M2.6.4.6 THTCik<5,

Table 1 /L3 7 =5 —%¥ RNA # A LNP % Wistar Han 7 ~ FiZ 1 mg RNA/kg D & CERN#E
B 17z & & D ALC-0315 3 L Y ALC-0159 D3pyEhie

ﬁﬁ% ﬁ*ﬁ‘% 0)&5‘% 'ré/N t¥s (h) AUCmf AUClast H:le\a)
(mg/kg) (ngeh/mL) (pgeh/mL) SAREIL (%)
ALC-0315 153 J4k/3b 139 1030 1020 60
ALC-0159 1.96 1/30 72.7 99.2 98.6 20

a. [T (ng)l / [GE (ug)l & LTHH,
b, FRFR 3L, ASN=AF T T,
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Figure 1 /L3 7 = 5 —¥ RNA £ A LNP % Wistar Han 7 > b iZ 1 mg RNA/kg O F & TEARN#E
B L7= L %D ALC-0315 38 X T ALC-0159 DI 833 X O gt i B

—— ALC-0315M#FH ' - © = ALC-0315§F®
e — - -
100 —o— ALC-01591msE , Q o~ © - ALC-0159FFfh
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() T - - —-—-—-- ©
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4. A

Wit EE S - RYJ0072, 185350, MEBEE : 2.6.55A, 2.65.5B

MEPE BALB/c ~ 7 A (3L) ({27 =7 —EY RNAE ALNP 2851, Vo7 =T7—¥Rt%E
R~ —F—& L TBNTI62b2 OAEKRN Gz RE LTz, 7205, L7 =7 —FE RNAHA
LNP %~ U ADLEAS DB 1 ugRNA (BF 2 ugRNA) OHETHRNEE L=, £Dk, v
U7 2 TR O S SANCRNEE TH O T = U U EEENEE L, £ Y TV T Uk
BT, in vivo (Z331F D F5E% Xenogen VIS Spectrum % FVWTH# 544 6 35 L O 24 B 72 5 ONT 2,
3, 6 BIU HICHET D Z LTk, VT 2T —BH 37 OR—EIK T ORI 22 3 I H#E
BAasHii L7z, TORER, V7 =27 =BG TORBIIE G% 6 R LFEOH B, #&
5% 9 BITITIHR Lz, HFIRCORBL L5 6 FEfN O A b, $h1% 48 FEff £ Tlzigk L
720 FHB~OSAIZRFRE L7-/v > 7 = —F RNA £ A LNP O —# M Ess L cB85E L, AF
JERCHVIAENTZZ L 2RTHDOEZEZI LN M2643HTHBRLZE DI, 7y MLy 7=
Z—¥ RNA £ A LNP #§IkINEE S LT=358121%, FFIEA ALC-0315 35 X OV ALC-0159 O EHE 7
DAEER CTHD ZEIRIBENTEY, 2O Eld~ T RTHRNEE Lo ARG RO R L
FETHHDOThoT, ok, 7 v MNEEGEMERER CHESE 2 R 3ET AT b Tn
720y (M2.6.6.31H)
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Figure2 /137 = 7 —+€ RNA A LNP AN 5 L7z BALB/c ¥ U R 28T 5 AEENFENL

RER L7 = 5—ERNAEALNP

6h
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6d

HERE Wistar Han 7 >~ N2, PH]-2 L A7 U b~F %57 oL —7 )L (PH]- CHE) CiEi#k L 7= LNP
Ry 7 =7 —¥ RNA £ A LNP % 50 ug RNA O & THRENKS L, 5% 15575
NZ 1, 2, 4, 8, 24 1 K OV48 FER DK REAUZ I THERES 3 PE S IR, 1M X O%AM 2 £
L, WK T L—ra URHEIC X0 BUNRRIRE ZJET 5 Z & T LNP OARN A6 % 7F
i L7z, MEREE B, BURREIRE IOV T ORERFRICE N T ORGSR b EMHTH -7,
MAE R OB RERR 1T 5% 1~4 R Cilie b mfiZ s Lo, £7o, EIDK, P RIEs X
OINBEADGH R B, 2305 OFBRIC B W TREHRERE N K b < 7> 7o D13 % 5% 8~48
RE[E]Cdo o 7, e GINLLASN C OG- BTk 2 MM e RICE I3 TR @ < (K 18%)
il (1.0%LLF) , BIF (0.11%LLF) BEOIFE (0.095%LLTF) TIIATN S iz LT L <K
Mmole, Fio, BEREOEIIRE R L UMMM/ 2 — I3k Clds e il L T,

BNT162b2 78 =2 — R4 B HUR O ARNIEELIA 1L LNP A ICIKIET 2 ¢ E 2 b b, ARBRTH
W= Ly 7 = —1 RNA # A LNP O DA% L, BNT162b2 OHFEHRIA|I L [E—ThH D Z & H
5, ARG SIEX BNT162b2 £ A LNP O3 % T EEBZ2 HivDd,
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5. (#

it %S 01049JJJoos, 01049009, 01049 fo10, 01049020, 01049021, 01049022,
PF-07302048 0 043725, #3% : 2.65.10A, 2.65.10B, 2.6.5.10C, 2.6.5.10D

CD-1/ICR ~ 7 A, Wistar Han & 7= 1% Sprague Dawley 7 v b, H=7 A V¥R 5NIE FOF

7 na Y —2n, JFS9misyE L ORI E VLT, ALC-0315 38 X OV ALC-0159 O in vitro X322 &
PEZFEM L7, ALC-0315 7213 ALC-0159 Z &K EMFEDOI I 7 v v — XN FE 72130 S9 Hi5r (120
SRIA ¥ aX—Ta ) b LTI 240 A v F a_—2 a3 2) ITILT, £ v F =
NR— g VEOREROE G ZHIE Lz, ZOfEH, ALC-0315 38 XV ALC-0159 (ZW) 9 d

fE - WA CTCOHLRBMICLZETH Y, REMEKROEKE2EEIT 2% B TH -7,

X 5T ALC-0315 3 L OV ALC-0159 ORFHEEEEIZ DU T in vitro B3 X WNinvivo TRHME L7z, ZH
5ORERTIX, CD-1 vV A, WistarHan 7 v ~, W=7 A4 LBLXOt bk, I S9 HErk
FONFHEE 2 IV Cin vitro TOREZ T L7z, £72, 7 v N PKERBRCEREL L 721 4E, JR, 3%
B L ONFIEEE E VY, invivo TOREHZ T L7z (M2.6.43 TH) , RERFER S, ALC-0315
& ALC-0159 ORFNINWTNHBBRTH Y, TNENTATAFEAB I OT X FiEG ORI fE
WX ORE NS Z ERH Mo 72, Figure 3 35 X O Figure 4 (278 L7 II/K 3R X 2 ARG
X, FHi L7z R CoEiE T A b,
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Figure 3 &4 OEMFE TD ALC-0315 DHEEAEARPEHRE

HO/\/"N Wo\m\/

o
O)(C:::/\/
o]
ALC-0315
mi®+ (Mo, R) m/z 766
@S (Mo, R Mk H)  Ho L
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Mg (R) /e 255
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o AFS9f (Mk)
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OH
m/z 290 #g (R)
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ooz K
HO A~ ~N~~~.OH
K# (R)
OH
m/z 466

H: bk, Mk %)L, Mo: 7 A, R: 7 k

ALC-0315 1Z= A7 VAR 2 2 R T2 b 2 Z LI L W RS b, 2 0 2 Bk
W2k, &0, AT VR (n/z528) , RICZEM T 2T ULRE (m/z290) 3A4RK
ENbd, ZOZERT AT AEREIES SR Sh, 707 v U BRAER (n/z466) L7225
N, ZOTNT U BRAERIET v b PKRBRCRPICORBE SN, £, 2 BIOMKI R
ORI N NT NG 6-~F L NVT B U (m/z255) THHZ L LRI,
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Figure 4 &4 OEMTE TD ALC-0159 DOHEE A RPRBHRE
m#&# (Mo, R)
FF#fas (Mo, R, Mk, H)
FFS9sh (Mo, R, Mk, H)

HN/\/\/\/\/\/\/\

——

ooty

I\/\/\/\/\/\/\ W
ALC-0159 NN-OTF+STUILTEY
n=40-51 m/z 410

H:bF, Mk %L, Mo: ¥7 A, R: 7>k

ALC-0159 1%, 7 2 FEEESOIKDFRIZED NN-T R 7T 07T 22 (mz410) DNERR SIS
BN T ER BRI Th o=, 2B, ~v ATy hOMERLNNI~YT AT v k-
v« B NOFlE KO S9 Eis RIS S iz, Invivo 3UER) B 1% ALC-0159 ORI
MR SN doiz,

6. Pt

)7 =7 —F RNA £ A LNP % 1 mg RNA/kg DR TT v MIEIRNE S L7 PK Bk
(M2.6.4.3 IH) THRERFAYIZERIL L 72 JRIS L OMEH O ALC-0315 38 L UVALC-0159 2 £ 2 € L 7=,
ALC-0315 38 LV ALC-0159 ORZEARIINT I B IR S e o 7o, —F, #EPIZIE
ALC-0315 3 LTV ALC-0159 OARZALEI B Sh, #5847 0 OBGIZZN TR 1% IO
#50% T o7z, F£7z, Figure3 TR L7z X 912, ALC-0315 OfGEHNIR P Tt STz,

7. EY R AR EAEA
KU 7 F > OIEDBREFHIFEDAA AR RBRIT I L Thieuy,

8. Z Dfth DIRMEHREFBR
KT 7 F 2 DFDOMOIEMENRERBRIT E N/ L TR0,

9. BLRB L UER

7w b PK#RBRICH VT, MR KOS ALC-0315 #2EEI1E, #5-% 2 M £ CloRxmiEED
ZEIRI 7000 73D 1 BEONI 4 5D 1123 L, ALC-0159 #EIXZIZ 10K 8000 43D 133
KO 250 730 11T Lz, thlidimEr i L O ClRFEE T, ALC-03151% 6~8 H,
ALC-0159 X 2~3 H CTH -7, IMEFET thfld, ZHENONEE LNP & L CHERTIZOA L,
D%, HRERECHITICH M Ll t2RTEELLND,

ALC-0315 OARZALIKITIRFP EEFOWNT I HIZE A ERBE SN2 o728, T v b PK ikl
TEE L 723 L OMSEGRI D E ) = 27 G, B AT bR L 6-~F
T T CBEDS, R HIX B AT OULRE O 7V 7 v CERRA R R S s, 2 oG
MRS ALC-0315 O EEIH R L B b DD, ZOGERIET 5 EET —Z IG5 T
720N, —J7, ALC-0159 (3% 5- 2 DK 50% 3 KRR & L CEAFIZHEM S 4172, In vitro fUHIFEHR
IZBWT, 7 I FEGOIKGIRIZ X0 ERICRE s,
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2.6.4 FENRERER OAEEE S

BNT162b2 28 22— R 9 5 FUROAMRNIEE AL LNP AR GET D EE 265 2 &b,
BALB/c ¥ 7 A2/ 7 = 5 —F RNA H A LNP 2N HE L, L R—Z—% 7 ED
EIRNDAZRRT Uiz, ZORER, Vo7 =27 —BORBANEEHMIZBWNTALN, ZXD
FHEBIIKETH-TZ b ODOMFIETHLRD bz, VY7 =T —BORGEN TORIITE %
6 REHIN DR O L, BHH% 9 HIZITHEE L, IR TORBLITHR 1% 6 R LR 6, #
5.4% 48 MR & CITIER LTz, IFlig~DO A3 RpTE 5 Lz /v 7 = 7 —8 RNA Ef A LNP 23§
BRILPIZEREL, R TRV AENT-Z 2" T b0 EBZx N, 12, 7y MY T =T —
Y RNA Ef A LNP O RERGR IR 2 NG L2 & 25, TR 133 53500 Tl b il &
R LT, BEHEALLIAN T, IR CROE <, RO TR, BRI OUNRTHRE I,
IS OFRRIC I T D B G- BT D R REEI SR IT IR L 0 F L B o tn, Z OFERIZ,
~ U ZEENSARBRICBW T T Y 7 = 5 — B REANRL LN L EEA L, BB,
7 v MAEEGEERER CIFEE 2 T mERT IEERo o e o7 (M2.6.6.3 H)

PLEOIERGIRIE BN REREM L v, fERERIM AP 222 L 72 LNP (3 AT 95 2 & 2R STz,
7, ALC-0315 B LN ALC-0159 O#%kI21, Fh2AHEE Lo hgan RS+ 5 2 &2
TRE X T,

10. X%

BIFRIIA S B L O ER IR LT,

BE R

World Health Organization. Annex 1. Guidelines on the nonclinical evaluation of
vaccines. In: WHO Technical Report Series No. 927, Geneva, Switzerland. World
Health Organization; 2005:31-63.

2 RYSETES T 7 F o DIEERRBR T A R T A NZHONWT GEARET 0527 56
175, ¥Rk 2245427 0)
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SARS-CoV-2 mRNA Vaccine (BNT162, PF-07302048)
2.6.5 FMBRERBR OB R

< A% v R

2.6.5.1. PHARMACOKINETICS OVERVIEW Test Article: BNT162b2
Type of Study Test System Test item Method of Testing Facility Report Number
Administration
Single Dose Pharmacokinetics
Single Dose Rat (Wistar Han) modRNA encoding IV bolus Pfizer Inc? PF-07302048706-7072424
Pharmacokinetics and luciferase
Excretion in Urine and Feces formulated in LNP
of ALC-0159 and ALC-0315 comparable to
BNT162b2
Distribution
In Vivo Distribution Mice BALB/c modRNA encoding IM Injection -b R.—0072
luciferase
formulated in LNP
comparable to
BNT162b2
In Vivo Distribution Rat (Wistar Han) modRNA encoding IM Injection _c 185350
luciferase
formulated in LNP
comparable to
BNT162b2 with
trace amounts of
[*H]-CHE as non-
diffusible label
Metabolism
In Vitro and In Vivo Metabolism
In Vitro Metabolic Stability Mouse (CD-1/ICR), rat ALC-0315 In vitro 01049-. 008
of ALC-0315 in Liver (Sprague Dawley and
Microsomes Wistar Han), monkey
(Cynomolgus), and
human liver microsomes
In Vitro Metabolic Stability Mouse (CD-1/ICR), rat ALC-0315 In vitro 01049-.009
of ALC-0315 in Liver S9 (Sprague Dawley),
monkey (Cynomolgus),
and human S9 liver
fractions
PFIZER CONFIDENTIAL
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SARS-CoV-2 mRNA Vaccine (BNT162, PF-07302048)

2.6.5 BN RERER O E

< A% v R

2.6.5.1. PHARMACOKINETICS OVERVIEW Test Article: BNT162b2
Type of Study Test System Test item Method of Testing Facility Report Number
Administration
In Vitro Metabolic Stability Mouse (CD-1/ICR), rat ALC-0315 In vitro 01049.010
of ALC-0315 in Hepatocytes (Sprague Dawley and
Wistar Han), monkey
(Cynomolgus), and
human hepatocytes
In Vitro Metabolic Stability Mouse (CD-1/ICR), rat ALC-0159 In vitro 01049-.020
of ALC-0159 in Liver (Sprague Dawley and
Microsomes Wistar Han), monkey
(Cynomolgus), and
human liver microsomes
In Vitro Metabolic Stability Mouse (CD-1/ICR), rat ALC-0159 In vitro 01049-.021
of ALC-0159 in Liver S9 (Sprague Dawley),
monkey (Cynomolgus),
and human S9 fractions
In Vitro Metabolic Stability Mouse (CD-1/ICR), rat ALC-0159 In vitro 01 049-.022
of ALC-0159 in Hepatocytes (Sprague Dawley and
Wistar Han), monkey
(Cynomolgus), and
human hepatocytes
Biotransformation of In vitro: ALC-0315 and In vitro or Pfizer Inc® PF -07302048_05-_043 725
ALC-0159 and ALC-0315 In CD-1 mouse, Wistar ALC-0159 IV (in vivo in
Vitro and In Vivo in Rats Han rat, cynomolgus rats)
monkey, and human
blood, liver S9 fractions
and hepatocytes
In vivo: male Wistar Han
rats
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2.6.5.1. PHARMACOKINETICS OVERVIEW Test Article: BNT162b2

Type of Study Test System Test item Method of Testing Facility Report Number
Administration

ALC-0159 = 2-[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide), a proprietary polyethylene glycol-lipid included as an excipient in the LNP formulation
used in BNT162b2; ALC-0315 = (4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate), a proprietary aminolipid included as an excipient in the
LNP formulation used in BNT162b2; IM = Intramuscular; IV = Intravenous; LNP = lipid nanoparticles; S9 = Supernatant fraction obtained from liver
homogenate by centrifuging at 9000 g.

a. La Jolla, California.
b. , Germany.

c. , UK.

d. , China.

e. Groton, Connecticut.
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2.6.5.3. PHARMACOKINETICS:
PHARMACOKINETICS AFTER A SINGLE DOSE

Test Article: modRNA encoding luciferase in LNP
Report Number: PF-07302048_0cjjjjjjj 072424

Species (Strain)

Sex/Number of Animals

Feeding Condition

Method of Administration

Dose modRNA (mg/kg)

Dose ALC-0159 (mg/kg)

Dose ALC-0315 (mg/kg)

Sample Matrix

Sampling Time Points (h post dose):

Rat (Wistar Han)
Male/ 3 animals per timepoint®
Fasted
v
1

1.96
15.3

Plasma, liver, urine and feces

Predose, 0.1, 0.25, 0.5, 1, 3, 6, 24, 48, 96, 192, 336

Analyte ALC-0315 ALC-0159
PK Parameters: Mean® Mean®
AUCint (ngeh/mL)" 1030 99.2
AUC)st (ngeh/mL) 1020 98.6
Initial ty, (h)¢ 1.62 1.74
Terminal elimination t,, (h)® 139 72.7
Estimated fraction of dose distributed to liver (%) 59.5 20.3
Dose in Urine (%) NCe NCs
Dose in Feces (%)" 1.05 47.2

ALC-0159 = 2-[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide), a proprietary polyethylene glycol-lipid included as an excipient in the LNP formulation
used in BNT162b2; ALC-0315 = (4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate), a proprietary aminolipid included as an excipient in the
LNP formulation used in BNT162b2; AUCinr = Area under the plasma drug concentration-time curve from 0 to infinite time; AUCjast = Area under the plasma
drug concentration-time curve from 0 to the last quantifiable time point; BLQ = Below the limit of quantitation; LNP = Lipid nanoparticle;

modRNA = Nucleoside modified messenger RNA; PK = Pharmacokinetics; ty, = Half-life.

a. Non-serial sampling, 36 animals total.

b. Only mean PK parameters are reported due to non-serial sampling.

c. Calculated using the terminal log-linear phase (determined using 48, 96, 192, and 336 h for regression calculation).
d. In(2)/initial elimination rate constant (determined using 1, 3, and 6 h for regression calculation).

e. In(2)/terminal elimination rate constant (determined using 48, 96, 192, and 336 h for regression calculation).

f. Calculated as follows: highest mean amount in the liver (ng)/total mean dose (pg) of ALC-0315 or ALC-0159.

g. Not calculated due to BLQ data.

h. Fecal excretion, calculated as: (mean pg of analyte in feces/ mean pg of analyte administered) x 100
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2.6.5.5A. PHARMACOKINETICS: ORGAN
DISTRIBUTION

Test Article: modRNA encoding luciferase in LNP
Report Number: R-.-0072

Species (Strain):
Sex/Number of Animals:
Feeding Condition:

Mice (BALB/c)
Female/3 per group
Fed ad libitum

Vehicle/Formulation: Phosphate-buffered saline
Method of Administration: Intramuscular injection
Dose (mg/kg): 1 pg/hind leg in gastrocnemius muscle (2 pg total)

Number of Doses: 1

Detection: Bioluminescence measurement

Sampling Time (hour): 6,24, 48, 72 hours; 6 and 9 days post-injection

Time point Total Mean Bioluminescence signal (photons/second) Mean Bioluminescence signal in
the liver (photons/second)
Buffer control modRNALuciferase in LNP modRNALuciferase in LNP

6 hours 1.28x10° 1.26x10° 4.94x107

24 hours 2.28x10° 7.31x108 2.4x10°

48 hours 1.40x10° 2.10x108 Below detection?

72 hours 1.33x10° 7.87x107 Below detection?

6 days 1.62x10° 2.92x10° Below detection?

9 days 7.66x10* 5.09x10° Below detection?

LNP = Lipid nanoparticle; modRNA = Nucleoside modified messenger RNA.

a. At or below the background level of the buffer control.
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2.6.5 EENEERBR O R

2.6.5.5B. PHARMACOKINETICS: ORGAN Test Article: [*H]-Labelled LNP-mRNA formulation containing

DISTRIBUTION CONTINUED ALC-0315 and ALC-0159
Report Number: 185350

Species (Strain): Rat (Wistar Han)

Sex/Number of Animals: Male and female/3 animals/sex/timepoint (21 animals/sex total for the 50 pg dose)

Feeding Condition: Fed ad libitum

Method of Administration: Intramuscular injection

Dose: 50 pg [*H]-08-A01-CO (lot # NC-0552-1)

Number of Doses: 1

Detection: Radioactivity quantitation using liquid scintillation counting

Sampling Time (hour): 0.25,1, 2,4, 8, 24, and 48 hours post-injection

Sample Mean total lipid concentration (ng lipid equivalent/g (or mL) % of administered dose (males and females combined)
(males and females combined)
0.25h lh 2h 4h 8h 24 h 48 h 0.25h lh 2h 4h 8h 24 h 48 h

Adipose tissue 0.057 0.100 0.126 0.128 0.093 0.084 0.181 -- -- -- -- -- -- --
Adrenal glands  0.271 1.48 2.72 2.89 6.80 13.8 18.2 0.001 0.007 0.010 0.015 0.035 0.066 0.106
Bladder 0.041 0.130 0.146 0.167 0.148 0.247 0.365 0.000 0.001 0.001 0.001 0.001 0.002 0.002
Bone (femur) 0.091 0.195 0.266 0.276 0.340 0342 0.687 -- -- -- -- -- -- -
Bone marrow 0.479 0.960 1.24 1.24 1.84 2.49 3.77 - - - - - - -

femur
(Brain) 0.045 0.100 0.138 0.115 0.073  0.069 0.068 0.007 0.013 0.020 0.016 0.011 0.010 0.009
Eyes 0.010 0.035 0.052 0.067 0.059 0.091 0.112 0.000 0.001 0.001 0.002 0.002 0.002 0.003
Heart 0.282 1.03 1.40 0.987 0.790 0.451 0.546 0.018 0.056 0.084 0.060 0.042 0.027 0.030
Injection site 128 394 311 338 213 195 165 19.9 52.6 31.6 28.4 21.9 29.1 24.6
Kidneys 0.391 1.16 2.05 0.924 0.590 0426 0425 0.050 0.124 0.211 0.109 0.075 0.054 0.057
Large intestine ~ 0.013 0.048 0.093 0.287 0.649 1.10 1.34 0.008 0.025 0.065 0.192 0.405 0.692 0.762
Liver 0.737 4.63 11.0 16.5 26.5 19.2 24.3 0.602 2.87 7.33 11.9 18.1 154 16.2
Lung 0.492 1.21 1.83 1.50 1.15 1.04 1.09 0.052 0.101 0.178 0.169 0.122 0.101 0.101

Pdf by
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2.6.5.5B. PHARMACOKINETICS: ORGAN
DISTRIBUTION CONTINUED

Test Article: [*H]-Labelled LNP-mRNA formulation containing
ALC-0315 and ALC-0159
Report Number: 185350

Sample Total Lipid concentration (ug lipid equivalent/g [or mL]) % of Administered Dose (males and females combined)
(males and females combined)
0.25h lh 2h 4h 8h 24 h 48 h 0.25h lh 2h 4h 8h 24 h 48 h
Lymph node 0.064 0.189  0.290 0.408 0.534 0.554 0.727 -- -- -- -- -- -- --
(mandibular)
Lymph node 0.050 0.146  0.530 0.489  0.689 0.985 1.37 -- -- -- -- -- -- --
(mesenteric)
Muscle 0.021 0.061 0.084 0.103 0.096  0.095 0.192 -- -- -- -- -- -- --
Ovaries 0.104 1.34 1.64 2.34 3.09 5.24 12.3 0.001 0.009 0.008 0.016 0.025 0.037 0.095
(females)
Pancreas 0.081 0.207 0414 0.380  0.294 0.358 0.599 0.003 0.007 0.014 0.015 0.015 0.011 0.019
Pituitary gland ~ 0.339 0.645 0.868 0.854  0.405 0.478 0.694 | 0.000 0.001 0.001 0.001 0.000 0.000 0.001
Prostate 0.061 0.091 0.128 0.157  0.150 0.183 0.170 0.001 0.001 0.002 0.003 0.003 0.004 0.003
males
éalivarzf 0.084 0.193 0.255 0.220  0.135 0.170 0.264 0.003 0.007 0.008 0.008 0.005 0.006 0.009
glands
Skin 0.013 0.208 0.159 0.145 0.119  0.157 0.253 -- -- -- -- -- -- --
Small intestine ~ 0.030 0.221 0.476 0.879 1.28 1.30 1.47 0.024 0.130 0.319 0.543 0.776 0.906 0.835
Spinal cord 0.043 0.097  0.169 0.250  0.106  0.085 0.112 0.001 0.002 0.002 0.003 0.001 0.001 0.001
Spleen 0.334 2.47 7.73 10.3 22.1 20.1 23.4 0.013 0.093 0.325 0.385 0.982 0.821 1.03
Stomach 0.017 0.065 0.115 0.144 0268 0.152 0.215 0.006 0.019 0.034 0.030 0.040 0.037 0.039
Testes (males)  0.031 0.042  0.079 0.129  0.146  0.304 0.320 0.007 0.010 0.017 0.030 0.034 0.074 0.074
Thymus 0.088 0.243 0.340 0.335 0.196  0.207 0.331 0.004 0.007 0.010 0.012 0.008 0.007 0.008
Thyroid 0.155 0.536  0.842 0.851 0.544 0.578 1.00 0.000 0.001 0.001 0.001 0.001 0.001 0.001
Uterus 0.043 0.203 0.305 0.140  0.287 0.289 0.456 0.002 0.011 0.015 0.008 0.016 0.018 0.022
(females)
Whole blood 1.97 437 5.40 3.05 1.31 0.909 0.420 -- -- -- -- -- -- --
Plasma 3.97 8.13 8.90 6.50 2.36 1.78  0.805 -- -- -- -- -- -- --
Blood:Plasma 0.815 0.515 0.550 0.510  0.555 0.530 0.540 -- -- -- -- -- -- --
ratio®
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2.6.5.5B. PHARMACOKINETICS: ORGAN Test Article: [*H]-Labelled LNP-mRNA formulation containing

DISTRIBUTION CONTINUED ALC-0315 and ALC-0159
Report Number: 185350

-- = Not applicable, partial tissue taken; [*H]-08-A01-C0O = An aqueous dispersion of LNPs, including ALC-0315, ALC-0159, distearoylphosphatidylcholine,
cholesterol, mRNA encoding luciferase and trace amounts of radiolabeled [Cholesteryl-1,2-3H(N)]-Cholesteryl Hexadecyl Ether, a nonexchangeable, non-
metabolizable lipid marker used to monitor the disposition of the LNPs; ALC-0159 = 2-[(polyethylene glycol)-2000]-N,N--ditetradecylacetamide), a proprietary
polyethylene glycol-lipid included as an excipient in the LNP formulation used in BNT162b2; ALC-0315 = (4--hydroxybutyl)azanediyl)bis(hexane-6,1-
diyl)bis(2-hexyldecanoate), a proprietary aminolipid included as an excipient in the LNP formulation used in BNT162b2; LNP = Lipid nanoparticle;

mRNA = messenger RNA.

a. The mean male and female blood:plasma values were first calculated separately and this value represents the mean of the two values.
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2.6.5.9. PHARMACOKINETICS: METABOLISM IN VIVO, Test Article: modRNA encoding luciferase in LNP
RAT Report Number: PF-07302048_ 0] 043725
Species (Strain): Rat (Wistar Han)
Sex/ Number of animals Male/ 36 animals total for plasma and liver, 3 animals for urine and feces
Method of Administration: Intravenous
Dose (mg/kg): 1
Test System: Plasma, Urine, Feces, Liver
Analysis Method: Ultrahigh performance liquid chromatography/ mass spectrometry

Biotransformation m/z Metabolites of ALC-0315 Detected

Plasma | Urine | Feces | Liver

N-dealkylation, oxidation 102.0561* ND ND ND ND
N-Dealkylation, oxidation 104.0706° ND ND ND ND
N-dealkylation, oxidation 130.0874* ND ND ND ND
N-Dealkylation, oxidation 132.1019° ND ND ND ND
N-dealkylation, hydrolysis, oxidation 145.0506° ND ND ND ND
Hydrolysis (acid) 255.2330* + ND ND ND
Hydrolysis, hydroxylation 271.2279* ND ND ND ND
Bis-hydrolysis (amine) 290.2690° + + + +
Hydrolysis, glucuronidation 431.2650° ND ND ND ND
Bis-hydrolysis (amine), glucuronidation 464.2865* ND ND ND ND
Bis-hydrolysis (amine), glucuronidation 466.3011° ND + ND ND
Hydrolysis (amine) 528.4986° + ND ND +
Hydrolysis (amine), Glucuronidation 704.5307° ND ND ND ND
Oxidation to acid 778.6930* ND ND ND ND
Oxidation to acid 780.7076° ND ND ND ND
Hydroxylation 782.7232° ND ND ND ND
Sulfation 844.6706* ND ND ND ND
Sulfation 846.6851° ND ND ND ND
Glucuronidation 940.7458* ND ND ND ND
Glucuronidation 942.7604° ND ND ND ND

Note: Both theoretical and observed metabolites are included.

m/z = mass to charge ratio; ND = Not detected; + = minor metabolite as assessed by ultraviolet detection.
a. Negative ion mode.

b. Positive ion mode.
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2.6.5.10A. PHARMACOKINETICS: METABOLISM IN VITRO

Test Article: ALC-0315
008

Report Numbers: 01049
01049
01049

009
010

Type of Study: Stability of ALC-0315 In Vitro
Study System: Liver Microsomes + NADPH S9 Fraction + NADPH, UDPGA, and Hepatocytes
alamethicin
ALC-0315 1 uM 1 uM 1 uM
Concentration:
Duration of 120 min 120 min 240 min
Incubation (min):
Analysis Method: Ultra-high performance liquid chromatography-tandem mass spectrometry
Incubation time Percent ALC-0315 remaining
(min) Liver Microsomes Liver S9 Fraction Hepatocytes
Mouse Rat Rat Monkey  Human Mouse Rat(SD) Monkey Human | Mouse Rat Rat Monkey Human
(CD- (SD) (WH) (Cyno) (CD- (Cyno) (CD- (SD) (WH) (Cyno)
1/ICR) 1/ICR) 1/ICR)
0 100.00  100.00  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00  100.00 100.00  100.00  100.00
15 98.77 94.39 96.34 97.96 100.24 97.69 98.85 99.57 95.99 -- -- -- -- --
30 97.78 96.26 97.32 96.18 99.76 97.22 99.62 96.96 97.32 101.15  97.75 102.70 96.36 100.72
60 100.49  99.73 98.54 100.00 101.45 98.61 99.62 99.13 94.98 100.77  98.50  102.32 97.82 101.44
90 97.78 98.66 94.15 97.96 100.48 98.15 98.85 98.70 98.33 101.92  99.25 103.09 100.0 100.36
120 96.54 95.99 93.66 97.71 98.31 96.76 98.46 99.57 99.33 98.85 97.38  99.61 96.36 100.72
180 -- -- -- -- -- -- -- -- -- 101.15  98.88 103.47 95.64 98.92
240 -- -- -- -- -- -- -- -- -- 99.62 101.12  100.00 93.82 99.64
ty, (min) >120 >120 >120 >120 >120 >120 >120 >120 >120 >240 >240 >240 >240 >240

-- = Data not available; ALC-0315 = (4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate), a proprietary aminolipid included as an excipient in the lipid
nanoparticle formulation used in BNT162b2; Cyno = Cynomolgus; NADPH = Reduced form of nicotinamide adenine dinucleotide phosphate; NC = not calculated; SD = Sprague
Dawley; ty, = half-life; WH = Wistar-Han; UDPGA= uridine-diphosphate-glucuronic acid trisodium salt.
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2.6.5.10B. PHARMACOKINETICS: METABOLISM IN VITRO

Test Article: ALC-0159

CONTINUED Report Numbers: 01049-3m020
01049-3m021
0104938022
Type of Study: Stability of ALC-0159 In Vitro
Study System: Liver Microsomes + NADPH S9 Fraction + NADPH, UDPGA, and Hepatocytes
alamethicin
ALC-0159 1 uM 1 uM 1 uM
Concentration:
Duration of 120 min 120 min 240 min
Incubation (min):
Analysis Method: Ultra-high performance liquid chromatography-tandem mass spectrometry
Incubation time Percent ALC-0159 remaining
(min) Liver Microsomes Liver S9 Fraction Hepatocytes
Mouse Rat Rat Monkey Human Mouse Rat (SD) Monkey Human | Mouse Rat Rat  Monkey Human
(CD- (SD) (WH) (Cyno) (CD-1/ICR) (Cyno) (CD- (SD) (WH) (Cyno)
1/ICR) 1/ICR)
0 100.00  100.00  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00  100.00 100.00 100.00  100.00
15 82.27 101.24  112.11 100.83 99.59 98.93 84.38 91.30 106.73 -- -- -- -- --
30 86.40 93.78 102.69 85.12 92.28 91.10 90.87 97.96 107.60 100.85  93.37 113.04 90.23 106.34
60 85.54 98.34 105.38 86.36 95.53 102.85 97.97 105.56 104.97 94.92 91.81 105.07 9293 101.58
90 85.41 95.44 100.90 94.63 97.97 90.75 93.51 108.33 109.36 94.28 90.25 112.80  94.59 92.67
120 95.87 97.10 108.97 93.39 93.09 106.76 92.70 105.74 119.59 87.08 89.47 104.11 97.51 96.04
180 -- -- -- -- -- -- -- -- -- 94.92 93.96 10290  89.81 93.66
240 -- -- -- -- -- -- -- -- -- 102.75 9493  98.79 92.93 102.57
ty, (min) >120 >120 >120 >120 >120 >120 >120 >120 >120 >240 >240 >240 >240 >240

-- = Data not available; ALC-0159 = 2-[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide), a proprietary polyethylene glycol-lipid included as an excipient in the lipid
nanoparticle formulation used in BNT162b2; Cyno = Cynomolgus; NADPH = Reduced form of nicotinamide adenine dinucleotide phosphate; NC = not calculated; SD = Sprague
Dawley; WH = Wistar-Han; UDPGA= uridine-diphosphate-glucuronic acid trisodium salt.
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2.6.5.10C. PHARMACOKINETICS: METABOLISM

Test Article: ALC-0315

IN VITRO CONTINUED Report Number: PF-07302048_ 0] 043725
Type of study Metabolism of ALC-0315 In Vitro
Study system Blood Hepatocytes Liver S9 Fraction
ALC-0315 concentration 10 uM 10 uM 10 uM
Duration of incubation 24 h 4h 24 h
Analysis Method: Ultrahigh performance liquid chromatography/ mass spectrometry
Biotransformation m/z Blood Hepatocytes Liver S9 Fraction
Mouse | Rat | Monkey | Human | Mouse | Rat | Monkey | Human | Mouse | Rat | Monkey [ Human
N-dealkylation, oxidation 102.05612 ND ND ND ND ND ND ND ND ND ND ND ND
N-Dealkylation, oxidation 104.0706° ND ND ND ND ND ND ND ND ND ND ND ND
N-dealkylation, oxidation 130.08742 ND ND ND ND ND ND ND ND ND ND ND ND
N-Dealkylation, oxidation 132.1019° ND ND ND ND ND ND ND ND ND ND ND ND
N-dealkylation, hydrolysis, oxidation 145.0506* ND ND ND ND ND ND ND ND ND ND ND ND
Hydrolysis (acid) 255.2330° + + ND ND + + + + + + ND +
Hydrolysis, hydroxylation 271.2279* ND ND ND ND ND ND ND ND ND ND ND ND
Bis-hydrolysis (amine) 290.2690P + + ND ND ND ND ND ND ND ND + ND
Hydrolysis, glucuronidation 431.26502 ND ND ND ND ND ND ND ND ND ND ND ND
Bis-hydrolysis (amine), glucuronidation 464.2865° ND ND ND ND ND ND ND ND ND ND ND ND
Bis-hydrolysis (amine), glucuronidation 466.3011° ND ND ND ND ND ND ND ND ND ND ND ND
Hydrolysis (amine) 528.4986° ND + ND ND ND ND ND ND ND ND + ND
Hydrolysis (amine), glucuronidation 704.5307° ND ND ND ND ND ND ND ND ND ND ND ND
Oxidation to acid 778.6930* ND ND ND ND ND ND ND ND ND ND ND ND
Oxidation to acid 780.7076° ND ND ND ND ND ND ND ND ND ND ND ND
Hydroxylation 782.7232° ND ND ND ND ND ND ND ND ND ND ND ND
Sulfation 844.6706* ND ND ND ND ND ND ND ND ND ND ND ND
Sulfation 846.6851° ND ND ND ND ND ND ND ND ND ND ND ND
Glucuronidation 940.7458* ND ND ND ND ND ND ND ND ND ND ND ND
Glucuronidation 942.7604° ND ND ND ND ND ND ND ND ND ND ND ND
Note: Both theoretical and observed metabolites are included.
m/z = mass to charge ratio; ND = Not detected; + = metabolite present.
a. Negative ion mode.
b. Positive ion mode.
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2.6.5.10D. PHARMACOKINETICS: METABOLISM
IN VITRO CONTINUED

Test Article: ALC-0159

Report Number: PF-07302048_ 0] 043725

Type of study Metabolism of ALC-0159 In Vitro
Study system Blood Hepatocytes Liver S9 Fraction
ALC-0159 concentration 10 uM 10 uM 10 uM
Duration of incubation 24 h 4h 24 h
Analysis Method: Ultrahigh performance liquid chromatography/ mass spectrometry
Biotransformation m/z Blood Hepatocytes Liver S9 Fraction
Mouse | Rat | Monkey | Human | Mouse | Rat | Monkey | Human | Mouse | Rat | Monkey [ Human
O-Demethylation, O-dealkylation 107.0703° ND ND ND ND ND ND ND ND ND ND ND ND
O-Demethylation, O-dealkylation 151.0965° ND ND ND ND ND ND ND ND ND ND ND ND
O-Demethylation, O-dealkylation 195.1227° ND ND ND ND ND ND ND ND ND ND ND ND
Hydrolysis, N-Dealkylation 214.2529° ND ND ND ND ND ND ND ND ND ND ND ND
N-Dealkylation, oxidation 227.2017* ND ND ND ND ND ND ND ND ND ND ND ND
Hydrolysis (amine) 410.4720P + + ND ND + + + + + + + +
N,N-Didealkylation 531.5849° ND ND ND ND ND ND ND ND ND ND ND ND
N-Dealkylation 580.6396° ND ND ND ND ND ND ND ND ND ND ND ND
O-Demethylation, oxidation 629.6853° ND ND ND ND ND ND ND ND ND ND ND ND
Hydroxylation 633.6931° ND ND ND ND ND ND ND ND ND ND ND ND
o-Hydroxylation, Oxidation 637.1880° ND ND ND ND ND ND ND ND ND ND ND ND
Hydrolysis (acid) 708.7721° ND ND ND ND ND ND ND ND ND ND ND ND
Note: Both theoretical and observed metabolites are included.
m/z = mass to charge ratio; ND = Not detected; + = metabolite present.
a. Negative ion mode.
b. Positive ion mode.
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