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Benzonase®

I

M5 EERERNTETE

BENBREAR, BORE

o B4 >= 99.0%

o EUEM >= 250 U/pL

o KRIEMBIEZEREM

o {E4EHTE (< 10 CFU/100000 U) MIREZE (< 0.25
EU/1000 U)

o NAOAIE

o HHATMR U EREEINEREMEZFE

o KRTEEREREIHR

o 2MEM Emprove® X, ZFHIA, X &EA TZ M
KEXR, LUKREEFDA DMF 11 24

o 1R ICH Q7 15’4

s

BZF

o HWEREEM

o JREETRIEF

o BH.AMMERETIRSHAEFNA
o [ 1E4RAR AR E

o PREREME

e FAB 4ift,

o EHEMERAMKLNL

Z2FkBenzonase® KEAIEE  tREBenzonase®ZEEHIIES Benzonase®tZEEAITIES

Yt/ Emprove® Expert(103773) Emprove® Expert(101695,101697)  (101654,101656)
KR MEVERE, £/ KHITEKI2E%KW3110; 30 kDa; PI 6.85; FFIRIRMELIE
aE > 99% > 99% > 90%
FFEICH Q7MIGMP4.F= = = ES
FDAZGREH (DMF) FEmprove® = = FS

IR (NAO), EWFMARENEF=1EHEF B & 5
BIAAITRELRE

BIRERTE z B &
AARBERERE R & (5M BfIA/N) B &
FIMERCIIA LA MINERS GMRER) MXRE 2 B =
REZE(LAL) < 0.25 EU/1,000 U < 0.25 EU/1,000 U NA

R < 10 CFU/100,000 U < 10 CFU/100,000 U < 10 CFU/100,000 U
BirEF REMERATT mEEE IR

KHAF= Rt aE S =fBenzonase® =@ B RBERITN~RASH

* EETMEZREIBenzonse® Safety Plusiz i MEMIGHIEEIE TS



SIRFIRILI5ER

ZHMEAMITIEARNERDR, 8T IENDFENRN
30kDa. ZEHBRNFHERN pH 6.85,

Benzonase® ZEARTIEBEERE Mg?* (1-2 mM) BIFIET
BE&IEMY, BEUT SMIRIER S T eIRIFIIEE:

* pH 6.0-10.0

e B 0-42°C

o BNEFRE (Na*t, K) 0-150 mM

e DDT, 2-FHEZE>100mM

o REEMF(HIGNE RABER AT+ I B IRER T ) B 1 %
* [RERIX 7M

BT Benzonase® ZERALIES TS EFTAERNREN, &
WAL AR R R EE AN 32 5 B a] , LU IRBB 92 57 1E Ao

ITHER

Benzonase® %R N Y] EE & £ F+ 2k Emprove® Expert A]
RERENEEIE, UL IFMRALR T Z AL EMERE
P RER . Benzonase® {ZEAYIESTERZ £, ©HE
REAREXBE AT AR M REE FFE NN
Benzonase® #ZE2ALIES, /3 20 mM Tris-HCI (pH 8.0).2
mM MgCl2.20 mM NaCl.50% (v/v) HHA®KR .

I

5 =L
BN R AR, MELRIN (299%)

g3

1.03773.1010

-
1.) 7% 1.03773.1010

1. EDNARE
2. WRIEUTLAKITBE B —EEDNAFRSE
Benzonase®EEHIIRIL(E:
DNA in pg/mL
37

=XU/mL

w

1BIDoEXE, MiXAR[EBenzonase® EERE
(302X, 3X, 10X # 0.5X, 0.25X, 0.1XHyIEiL
Benzonase®EsRER)MARANMESEIE (f01, 2,
4, 8, 12, 18, 24/h\H)

FEREIEYIR NS, ARRENEEFIE, Wik
RILRE

. . D Ultra/
Cell Lysis Clarification Diafiltration

5. MHAMEEMm, FIINMEFAIIEEEAIIE

»

2.)) WiEMEF~TZ: KBEGMPLES
1.03773.0010

Benzonase® ZBAIBR AR, EETEMHILR/BRATEF, Emprove® Expert

g

100,000 U//MiR

1.03773.0001

Benzonase® IZBABREHER, EETEWHIA/BERATER, Emprove® Expert

500,000 U/

1.03773.0010
+ BIERETE—-IMEES

Benzonase® IZBRANEBR SR, EETEWHIZA/BRATER, Emprove® Expert

5,000,000 U//)MfE+50,000 U/JviE

EZERALIES, SERFIT (299%)
1.01695.0001

Benzonase® iZERNIEE, AERFIL (299%), EBETEMHIZEF, Emprove® Expert

100,000 U//MiE

1.01697.0001

Benzonase® ZEANLIEE, AERII (299%), EETEYHIZAEF, Emprove® Expert

500,000 U//)MiR

1.01697.0010

Benzonase® {ZEEAIES, MERFI (299%), EETFEMHIZEF, Emprove® Expert

5,000,000 U//ME

ZERNTIES, AERFIIL (290%)

1.01654.0001 Benzonase® B2 AIEE, &MATFResearch

100,000 U//NiR

1.01656.0010 Benzonase® ZE&AIES, &MAFResearch

500,000 U//MiE

IZERIEBELISA AT &
1.01681.0001

Benzonase® % MIESELISAIXFIRII, AT Benzonase® {ZERIEEHIHT

SRR (8 x 12) + i#XF




Poloxamer (A&V18)
188 EMPROVE®
EXPERT

RRIE R - BT H1RIF

2 RMHE-ZERREFI(RIF, FEEFIF)

HBDIB188R— M RELEIEIFEFREY, EARIES
B BIEEIIRIAF FEE R EERS, EXER T ATE L
AP BAREFEN—MUER D . EIEPRERS T H
FLEnARRasY sk B SURBITI N (X AT RER MR M 28 By
AN NNREERR) BKTEN.

AR D HAERIBFRES P, B iR aAREENTE
RAEIIZFEITRIL, MEFRIEPBOES MR (FIANZEReE
FEAAMERATRERR) FEz FFIatE % s e 1 5RE7
18188RYHtIEI EFA Ko

BEZIEEREEWERRR, AR RIERBE B
DI EMENFRETTE, QIR TRE100+F A MMM
Nt A RS E SR, HE TR &V IB188RI KR
HSH,

HIEFATHEHE V188 EMPROVE® EXPERT,
ZEmREr S, — B, A AMEA RS I IR
BRI

BATARFFREE BV AIRIBEYH A HHFEKR
EH, BEBUR T HHER MREHHER, T EEY)
= Rz 2R RIRIF R AERIBIYIN I RIPTNRE , BRI E FRARRRLS
FRWE (#137097) INRFEHHITES M@, WL
WRERIEFRE (#137197) M T REELLEIR
NERR, JRRENRNEPAREIIERE. HITFEB
W EMPROVE® EXPERT E4&HYREVIE 188, AF
ISR EM B, AT AR MR ARSI MBI N 1R,

‘-‘__—___-_—-—'
T

e P
A e
ST

e e

"_:i—.

A e e e e

_"""_ e o

K%

—HMRE— AR T LN E, BEIETuE 14
SRRt A — 2%,
HIEAIThREME — B ATNAFIERR 7 B UDRIPER, W
FRIGIEH,

o LEEAYIMERE—FAIAV = MmIEBE LML, BLLRETF AREH
& ARHOA AR RESFHKAHIR,

A RN — KB EFE ST, REEINEF8E
RIS FERHI,

o EEFEA—HINIRHTENGMPXH, UKRFEIIH
EMPROVE®#42E,

CAS EiES 9003-11-6

FR HO(C,H,0),(C5H¢0)m(C,H,0)H
HS Ri 3402 13 00

BE 1.06 g/cm? (70 °C)
= 260 °C

1B 52 °C

pH {& 5.0-7.5 (25 g/L, H,0)
WEE 1050 kg/m?3

ARRE >100 g/L

R2ES, KBGHS

S 10-13 EMREFE
WGK WGK 1, KBEEEM
EFE 3




Normalized signal intensity

Scalability and Consistency Poloxamer 188 Scalability and Consistency Poloxamer 188

EMPROVE® - Analytical Assay EMPROVE® - Biological Assay
100 4 —— R&D Lot 1 100, - L = R
90 1 —— R&D Lot 2 'o\? 98F§; = —
80 | R&D Lot 3 = 96 I
70 | —— Pilot Lot 1 ‘SE 94
—— GMP Lot 1 = 92
60 1 GMP Lot 2 8 90
50 1 — GMP Lot 3 S s
40 | 2 86
30 | 3 84
o
20 | S 82
80
101 0 1 2 3 4
0 . . . Duration of stress exposure [h]
0 10000 N 20000 30000 «=@== R&D Lot 1 «=@= R&D Lot 2 R&D Lot 3 === Pilot Lot
MOIeCUIar Welght [g/mOI] «=@== GMP Lot 1 GMP Lot 2 «=@== GMP Lot 3
HIE R B IENERRE, AEHUAERN D FED P —H. B RIRAREE AN H AT E YT, ERARBURARE—H R

FREMURRVARRIE R —(>95%).

HFIB 188E5 AREIR — R RIEE XM

WHENNR - Fusion C
e 2mg/mL FusionC
e 600 rpm for 24 h and 64 h

" = . % 120 B 24h stressed W 64h stressed
o Excipients c / wt% é .
1 Without excipient - o
2 Polysorbate 20 (PS20) 0.02% 3 %
3 Polysorbate 80 (PS80) 0.02% ulnf g o0
4 Poloxamer 188 (PLX188) 0.02% ; 0
Emprove® Expert g 22
Stabilized with 70ppm BHT E No Additive PS20 PS80 PLX188

B IF188RIMIE20/80RM—E, REBEMM LLENNHABH S I ENELRE.




EEODSFHSKIREMS N - REER

Melting Temperature, Tm[°C]

NanoDSF of unstressed samples

H mAbL

100

6

o

it

o

2

o

Control (w/o PS20
Excipient)

PS80

mAbM H mAbN B mAbX B Fusion A B Fusion B B Fusion C

PLX188

0.02%

DSFERKRER, BEDVIE 188 MMANFMEREZANMEREILZE HEFH.

ITaER

A

JH& Y8 188 EMPROVE® EXPERTAHRIZFR (1L

1=
ns

1.37097.0003

=t
A7 7bY8 188 EMPROVE® EXPERT
MIEFML - ()

1.37097.1000

JREIDY8 188 EMPROVE® EXPERT
ARPEEFRAL - 1 kg

1.37097.9010

BV 188 EMPROVE® EXPERT
ARIE AR - 10 kg

1.37097.9025

JREIDYE 188 EMPROVE® EXPERT
ARPEEFMAL - 25 kg

BBV 188 Emprove® Expert ZFiERIZK

e =
mI

1.37112.0001

-1

AV 188 EMPROVE® EXPERT ZjA%HEHE
(Ph. Eur, NF) - (#d)

1.37112.1000

SERIVE8 188 EMPROVE® EXPERT %kl
(Ph. Eur, NF) -1Kg

1.37112.9010

H&Vi8 188 EMPROVE® EXPERT Z A4l
(Ph. Eur, NF) -10Kg

1.37112.9025

SERVE8 188 EMPROVE® EXPERT %kl
(Ph. Eur, NF) -25Kg

HWHHEITEE .
RE7VI8 188 EMPROVE® EXPERTZ MR ARMIE TR

(ph Eur, NF)

1=
ns

1.37197.0003

&R

SE3E VI8 188 EMPROVE® EXPERT Z5EatmiE4AA
154  (Ph. Eur., NF) - (#5)

1.37197.1000

JAEIDY8 188 EMPROVE® EXPERT
BEAREARIETRR  (Ph. Eur., NF) - 1 kg

1.37197.9010

A& 188 EMPROVE® EXPERT
HEIRELRREESRE (Ph. Eur., NF) - 10 kg

1.37197.9025

JAEIDY8 188 EMPROVE® EXPERT
ZEAREAIRRE 4R (Ph. Eur., NF) - 25 kg




® '.

S4EHE20&M1;580
Emprove® EXPERT

Ph ChP,EP, JP/IPE, NF

AR R iTHER
o EUiEE %S B g
- BEFEEE, T8 HE<2 meq 0./kg 137172.0100 BAELE20 100 mL BEEHE
e Emprove® Expert BiEFHZHm XN © 137172.1000 E? FE)L?V?;EXJDE? NF o LLBGEE
- REEMHEM R HITH —
o BHRORANIED, R SR 1371710100 B oert 100 ml. A
- ERURIP 137171.1000 Ph Eur, ChP, JPE, NF 1L WIS
- TR B S AT SEIR TR FF 25 BN e  BYA¥
- NEEMIEAE

o TFAChHP, JP, EP, NFZEZH
e Emprove® dossiers3i4sz 1, RIE MR A ME R

frtaRigit, ERUNFRPTRIEELE

K%

X = SR ANEE
AIEF RS SRANEE
HAPIFE AR ra
RAEERLETS, &5 /

hERER N PTFE“E%?*?*SI-; A& FR Double tamper evidence closure ©

EIREE R, TXNERE {pmcyttty ding pd wl) -~ o8
RV BRI~ mia e Rotating cap T e
o MRFEARGKRER, IEREITHIR

EEF Extra-large septum surfaces ——— |

Sealing closure =

Septum
(PTFE-coated silicon sealing disk)

Special pouring lip—



SN R
Firt=:ER Mg =REe

ERATFARIZEFRE T ZEEHNEIEFEER
EEF RSN Emprove® EXPERT

BEER IV ER S B8 — ShEhEmprove® EXPERT
BiraERE—MHNMFENESERTTEY), E&EHMYE

[, B SR (L ARRRIE R T 20

MmEhaEREEFHIRMNEIFAFRIRNERY
FEHRBEIUER _MBESER, NEFSRERNFTERM
o XM I RUEERHIR T ML RNFINTER, BEN
BTmERENREREBRNF RN BEENRE .

FMAR—. PERRIFREERNIZZE -T2 LA
3£oﬁi_11[5¢1f&%§,?ﬁbﬂﬂE’J*ﬁtz&*ﬁ?&ﬁ*ﬂ%ﬁﬂtﬁiﬁﬁ, [
BIPEAE pH BYIE(E. HEB 3245 =R TRV AT R4 E BY I3
%o

tesh, BIrRERREREREX A SRR e~ K= E R
RF I B REBBREARNMF T LUAEIRZEIRE, MR
DEYIFIZSE PP AINFIBIERIMARR , BT R BETH K™ dii
BB,

0
i
gliy

FmfEe

Lﬁaﬁﬂ¥ﬁﬂ&$mm
E?&ﬁaﬁﬁh/ﬂ)ﬁi&

EHEHERE
“RIE pH,
ERE TR DR

® L]
o)_-o}. HAERE
Bt pH,
°%. A g —

o KEHNFHRERNBERTELIRN o fElE pH £, BEFRMAI—RE
WAERNALREEZA TS (S IRAE R ST RE SRR R
) FIRE (FBEEE) #®IZ

BAIERE

IZEk
BRI NP

B pH, .
(R AR B PHERREMIE A EHE R R

o SPFNAFNRIGINSRRAE, R
HRBEEAMRENBIRES

o RENFNABRIREEDHRE
=, AFFEGIN pH BB R

-~
&

BT EEMHIZ TZ P RIMLRBEFRRAFIE LSS, EARE
FEREFSEMBRERLEHMNBER MR

5h, BELPEREBEERL 190G FHHAM=HgE
2, NTREEARE.
R

o BERMIZERE

o I pH &4 T, BITRERTEEERNFIPEEAEIERE

> EITZE

> R AREFER

> R BAFRRIIE N

b EYIR MERES pH AINFIMEZ E

FHENFIEIZ, ERESHRNK

BOELHEARREUR=MEESE

E R TESRRMFIRE S

{1 55 BAEE —Emprove® Expert X411

HFr¢§ng

o SRR AMRAREIRESZRE,
IZ%

& R BT EY

AR REARE

=F

FmiEE

LFZFR FHERMEBMNEFKEY LF BT PAER-L-BR SR — Stk

CAS 5 150465-29-5 CAS & 1610350-91-8

DFE 250,23 DFE 305,13 g/mol

ER C3H6NNaO5S2 -1.5 H,0 ER C9H10NNa206P

pH f& 5.0 - 8.0 (10 g/I, H,0, =i&) pH f& 5.5-9(10 g/, H,0, &)
BRRE F#8d 1.3M (H,0,RT) BRRE BANFIRAREL 70g/L
ITHER iTHEEER

=S 24 i ®S B R

1.37116.0100 ¥R NEFKEY

EMPROVE® EXPERT - 100g

1.37119.0100 AER-L-ER S BR — sk

EMPROVE® EXPERT - 100g

1.37116.1000 E IR REFEKEY

EMPROVE® EXPERT - 1kg

1.37119.1000 BAER-L-BRUER — Sk

EMPROVE® EXPERT - 1kg

1.37116.5000 IR EFEKEY

EMPROVE® EXPERT - 5kg

1.37119.9010 BHER-L-ER AR ik

EMPROVE® EXPERT - 10kg

10



CellPrime® rTrypsin

EHRERES

~aniftBg

CellPrime® rTrypsin HRIEEERFHIHN—FH &
DNA &7 BHrEEERBE & (Pichia pastoris) FFRiX,
5 &4 CellPrime® —#%, CellPrime® rTrypsin —#
IR G, T PO TR RS ThIIRR S

o F4AfAE (MCB)
o T{E4BREZE (WCB)

o EEER
. SlEiTE

o R M

=Rz

EAREQBEEEAUTNA:

o BEHEM: EWIREIENECH ESNGEEARE

 ATTMEHEBRBERNE™. MERRFRIEMEHE
HENHIE

o BUATARRELET: ABRASMIAARE (5190 hMSC), Fed
REAEREITICHERN TR T EIE

£

o 7 2-8°C T4 #fETE CellPrime® rTrypsin #7K, #
BIEK EHTRE MELFETY), BRTEERNSE S
R ({FIE0 1 x PBS,pH7-7.4, @1k, Ca2* #1 Mg?+),

e £ -20 ° C T2 %f&7F CellPrime® rTrypsin 7&{K,
WEIFEE SR (IR E), XERE—R.ERED
RERRIEEFRERNENREER.

ITHER

P ZFhEERIEEY CellPrime® rTrypsin R T R &AESIF,
s FaRmBMN JR (i BRI
1.06301.0001 CellPrime® rTrypsin EHEE QE (¥K) 0.119 MU ig
1.06301.0010 CellPrime® rTrypsin EHEE Q& (M%) 1.19 MU 10g
1.06301.0050 CellPrime® rTrypsin E4RIRE HES (¥3K) 5.95 MU 50 g
1.06302.0002 CellPrime® rTrypsin recombinant Trypsin (liquid) E4RfEE HEs (&RIE) 0.013 MU 1mL
1.06302.0010 CellPrime® rTrypsin E4AREE S (Rfk) 0.13 MU 10 mL
1.06302.0050 CellPrime® rTrypsin E4AEEEE (kik) 0.65 MU 50 mL
1.06302.0200 CellPrime® rTrypsin EHEE A (RIE) 2.6 MU 200 mL

WEA: rTrypsin SEMERE (EEZHH - BRLAESE 38 ik) (USP38 (89), 2015 ). 1 BAIREREEAEYT 21 #M USP FEHES
(BAEE), LmEHETE - K& - HEEWEER -4- WMEAFRKRZEE (carbobenzoxy-valyl-glycyl-arginine- 4-nitril-anilide acetate,

Chromzym TRY) A&



Sucrose Emprove® Expert R{ERSE, [EARTHIZ R

Sucrose Emprove® Essential (ENEE

Emprove® Expert #Zib i

o {RARERIZE, SV HHUNRBRASESE
(0.3 1U/g)

o FFAChP,EP,]P, NFZEZFH

o BE—HHtEIREM

o TiFEXEIFIN A

e Emprove® dossiersXi4z A MER

Emprove® Essential

Fit/ R ; 100892

SR f3i

PP ZF(NPIS)IER 2 =

REES <0.31.U./g <21U./g

FEERH <102 CFU/g <500 CFU/g

BE/EIRSHK <10! CFU/g <100 CFU/g

TREAFI(ICH Q3)-HE <3000 ppm —

RezERH ChP, EP, JP, NF ChP, EP, BP, JP, NF

CDEEIZERS F20190000564 F20170000107 (=37

N FR =R R B R E
ITBER

Bs E-% it

103789.1000 EAEEMPROVE® EXPERT, #RIKMZE-1 Kg

103789.9012 EAEEMPROVE® EXPERT, tRIEAFE-12 Kg

103789.9025 EAEEMPROVE® EXPERT, #RIEAFE-25 Kg

100892.1003 BAEEMPROVE® ESSENTIAL, ERE%-1 Kg

100892.5000 BAEEMPROVE® ESSENTIAL, ERE%-5 Kg

100892.9013 BAEEMPROVE® ESSENTIAL, EREHE-12 Kg

100892.9026 BAEEMPROVE® ESSENTIAL, ERE%E-25 Kg

100892.9029 BAEEMPROVE® ESSENTIAL, EREE-25 Kg

100892.9050 BAEEMPROVE® ESSENTIAL, 1EM&%-50 Kg

12

KPR B (NPIs)

Standard Sucrose vs. Emprove® Expert

EEERMEPEEL100-200nmBI4K TR F R
(NPI), 3 FRAHIFISEL —EBINL :

o THERIEDI

o EMAHIFIRE M

BEAN T ZRT EERBERKTRNRREE
e Emprove® Expert2Z[EH TNPIs&E (Fig. 1a)
e Emprove® ExpertBIEERER#IE 214 (Fig. 1b).

a) 16 4
14 - W Standard sucrose
o 12 W Emprove® Expert
S
> 10 4
2 8-
3
£ 7
4
2 4
0.1 1 10 . 100 1000 10000
Size [nm]
b) 1.40E+09
1.20E+09
WA Standard sucrose
1.00E+09
W Emprove® Expert
8.00E+08
6.00E+08
4.00E+08
2.00E+08
0.00E+00 —— ——— ——

Standard sucrose Batch 1 Batch 2 Batch 3

Figure 1: Levels of nanoparticulate impurities were compared between standard
pharmaceutical grade sucrose and highly purified sucrose Emprove® Expert. (a)
Size distribution of nanoparticles present in sucrose was determined by dynamic
light scattering. The nanoparticle peak (size range 100-1000 nm) was absent in
the case of the purified sucrose (Emprove® Expert). (b) Concentration of
nanoparticles present in sucrose (particles/g sucrose) was measured by
nanoparticle tracking analysis. The concentration in 4 different batches of
sucrose Emprove® Expert was significantly lower than the standard sucrose
grade and close to the detection limit of the method. For all measurements,
10% sucrose solutions (w/w) were prepared in Milli-Q® water and filtered
through a 0.22-pm PVDF membrane before analysis.



Deviron™ C16 Detergent

EMPROVE® EVOLVE

S Y] PR
ZLBEMEAKTriton® X-100

HTF Triton™ X-100 REBRBMSIIFIEEERT™ENT
=%, 2021 F£ 1 A 4 BN EREERERZL Triton™
X-100 HHIEEF=, R Bri—aLUIRE GMP 43
Triton™ X-100 BN, AT HEEFHNESER, KR
BRI T ETER, EEENEFRINA R RRIEK
MHAER, FEit, BRF#H T Triton™ X-100 IR2EH
&M - Deviron™ C16, Hi#E REACH ZMER B B3R
18 ECHA Az, AINATEYSIREFIIEAMmAR,
REREETZHTBEHRHRNE TEMEREEE

RIIEFRSRE

s FEREEREYFIRNXERERMZ —, BUHRSTE
BRI BREFIETERSELE NI ERE

o S/DAREP—MERMEITRSAE(24Log)BIIE
FE

Deviron™ C16 vs. Triton™ X-100

XxMuLV-CHO & & UX 3% /R, [Detergent]: 0.5% v/v; pH 8;
Hold temp: 21-24°C

FmiE:2

wEEM N,N-Dimethyltetradecylamine
N-oxide(TDAO)

CAS Eids 3332-27-2

wER C16H35NO

EBR

DFE 257.46 g/mol

HE(20°C) 0.959 g/cm3

pH{&E(5% in water) 7.4

EBA(PI) 8.9

IBR 125-129 °C

REKII(21 °C) 32.4 mN/m

BRRE(20°C) 409.5 g/L

Il T B SRR E(CMC) 0.14-0.27 mM

RZF

= ER iRz 25%(v/v)BR-H

EFHERRE S 15 °C-25 °C for 2 years

AR WENRE, MERES

XMuLV-CHO &Ik, [Detergent]: 0.1%/0.01%/
0.001% v/v; pH 8.0; Hold temp: 21-24°C

LRV
7.0
o 60
=3
S
2 50 Q
o
S 40
3 ——Triton™ X-100
&
w 30 —O— Deviron™ C16
S
2.0
1.0 1 No detectable
0.0 &
0 20 40 60 80 100
Time (min)

LRV
7
6 A A, A N\
5
—————
4 ——0.1% Triton™ X-100
i s, 1% Deviron™ C16
=4 3 ——0.01% Triton™ X-100
=—=0.01% Deviron™ C16
2 —=0.001% Deviron™ C16
1
0 :Qr’x ™ A
0 10 20 40 50 60 70 80 90 100
Time (min)

e Deviron™ C16 # & ASTM E3042* A F I # Rim =
XxMuLV BYGEE R (=4Log in 60min)

e Deviron™ C16 Xttt Triton™ X-100 RITABHAHRS KSEK
3, B42 Smin EERNAERS

e 0.1% Triton™ X-100 FR&{AEl 4.6Log KEKF
e Deviron™ C16 7£ 0.1% #1 0.01% RERAZIETF 6.1Log
By xMuLV KIEKFE
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PRV-CHO &&UWIAK
[Detergent]: 0.5%/1% v/v; pH 8.0; Hold temp: 21-24°C

BVDV - Af&m%
[Detergent]: 1% v/v; pH 8.0; Hold temp: 21-24°C

LRV
7.0
v 60
S
g
c 50 A A, Al
o
=1
s}
g 40 —e— 1.0% Triton™
S .0% Triton™ X-100
o<
éﬂ 3.0 —#— 1.0% Deviron™ C16
=—0=0.5% Triton™ X-100
20
——0.5% Deviron™ C16
10 Indicatesno
1 detectable virus
0.0 (v
0 20 40 60 80 100
Time (mins)

LRV
5.0
o—
° e e
2 40
<
>
c
ke
S 30
3 —&—1.0% Triton™ X-100
o« 100
g 20
3
—&—1.0% Deviron™ C16
1.0
Indicates no
detectable virus
0.0 @&
0 50 100 150 200 250
Time (mins)

Deviron™ C16 &%= PRV RILE S Triton™ X-100 [&
BHERMNIGEKT, B2 5min 5, EXHEEREH

Deviron™ C1634BVDVE /R FFHIHES K EKF
I AGER T AR IR =T fg

ASTM E3042-16*: Standard Practice for Process Step to Inactivate Rodent Retrovirus with Triton™ X-100 Treatment

Deviron™ C16WFRMREFESHRMLBEBEMBIRIELEN.

Deviron™ C167F—LEARiRF A IMERE, (KR T, AERMMARMBSRIEES, B#lTriton™ X-10089FRIL,

o ik
o
o Mi&H
s EHEH
o BERAST

FIF
Eo b0

ITHER

&S B

1086931000 Deviron™ C16 Detergent Emprove®
EVOLVE-1L

1086932500 Deviron™ C16 Detergent Emprove®
EVOLVE-2.5L

1086939025 Deviron™ C16 Detergent Emprove®
EVOLVE-25L




Viscosity Reduction
Platform

RrEAEEHBRMERRTES

RRRREERERLERETS (VRP)

BRIAZHUATT R EE R UEBCES A NHITAL, HREERAIMNKE, EFEEURFESBHNETRASMEEA, KT
ESIHIFIZE AR TT I SOERRR, IMLAHTNERHNTREMABGRME, BRET A, T T ESHIF ZE 6 VATES
(1-2ml), IFEARXERRENESFIERAZSTEN, MEREEEHEEERRRMENTRIEN, FMLTZHRIE
PEEEEESMER:

o BHEEQRRTRESALITHIRIESIED L
s BRESHEZEAERRLERSE, SIEEAREMIL
s PHEZERARIIETFFSEIEE, TZHE, BINERRFR, RISRERK

Concentration Dependent Protein Viscosity

Concentration dependency of viscosity for market formulations

200+

r Crowding

1501
o
&
E
= 1001
i
Q
i
2

504

Limit of
"""""""""""""" injectability
0 - T | T
0 50 100 150 200 250 300

Concentration [mg/mL]

& mAbA mAbC @ mAbE A mAbG mAbL A mAbK
A mMADbB A mMADbD mAbF A mAbH A mMADJ

EAMEREAAR TENEREEANENERN — T EEHER, BEEARENEN, 2EE87 FREEFRIED 7
B, SIRERMENRRIAS, BH T eIESRE (20-25 mPa-s), ARRHAMER KT SR UB M RAENEEERELR, F
REBLE, B NR TS F R .
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RRRRESEEMERERETS(VRP)
RIRRMA A DR M B R BRI B BT

R

o IPEFIRIPEARTE

e Emprove® Expert #kl 5= KM, Emprove® dossiers3iysz i, IR EME R
o BALMESREEAFFES, HLEARE REEERTEN

o BYAR TESHIFIFFA, RS A, mARMMY, @EFI4E

o BUTHELIZ, RSTFFREEREE, TIEE, @WX, B buffer/it, NTREE NI I ZE5F
o HRASRIEDEMN, EERSHE THKTHEFRBEQRESREL Z N TE

VRPHEHAS RIEHEMEL, MILTFRIMHE, RERETSRESEEHE,
REERREN, RIEENREHE, IRMRT IR,

B BM = Benchmark W Orn = L-Ornithine monohydrochloride BSAcid = Benzenesulfonic acid ™ TMP = Thiamine phosphoric
B NaCl = Sodium chloride B Phe = L-Phenylalanine B Pyr = Pyridoxine hydrochloride acid ester chloride dihydrate

Superior Viscosity Reduction

A 120 mg/mL Infliximab B 170 mg/mL Evolocumab
60 A 60 A
W '
o 40 = o 40 4 o
o = o =
E 3 E r
z z z : l z
[ = — = %) - =
o g o k=)
@ 20 s @ 20 I
S 9 S 2
g 5
0 - 0 -

Improved Stability

Monomer content of Infliximab Monomer content of Evolocumab
A stabilized by excipient combinations B stabilized by using combinations
125 + 125 +
< 100 € 100
1= 1=
2 L 751
c c
(o] (=]
o o
o o 50
£ £
o o
c c
2 2 25+
0«

28 Days 40 °C 60% relative Humidity
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Concentration of mAbX An IgG/IgM/IgA formulation
in a TFF system

250 - 250 -
E 200 . 200 4
~ n
= ©
E 150 T 150 -
5 =
c =
8 100 g 100 4
£ @
© 50- ~ 50
o\ T
0 T T T 1 0 = I
0 2,000 4,000 6,000 8,000 0 100
Time [s] Concentration [mg/mL]
= w/o = VRP combination m w/o m Ornithine/BSAcid
o MEREEERLVIZHNEEIMEANRERF, e TR o MERERES T MERHIR15-20%8F 55 =
30%ERKE
A TFF Process at 23 =1 °C B Diafiltration at 23 +1 °C
3.00 |
125 - - \ Control
E { orn/Pyr
100 Lt - g 2751 — BM/TMPacid
Treppe—— £ ||I i
= o X — Phe/BSacid
= E 250 °
E 75 < Control -3‘...
S — =
3 50 Orn/Pyr %' S d
= — BM/TMPacid 5
[}
— i a
25 Phe/BSacid E 2.00
[ 1]
[-%
1] T T T T T T T 2.75 T T 1
0 60 120 180 240 300 360 420 0 60 120 180
Time [min] Time [min]

o VRPHEHAANAEER LT 30%NTFFFET ZYE), IRETZME
o VRPHHHEAGNARMVEBERERUIR, 8 T RETBENEIH BLRERENETEE
o RRVRPHIKIFESEE T NEREBIEMILAIPellicon® DIEEREEILENTFFIZEMEST, iafE

ITHERS
55 FEmain BEE
9011090001 VRP Sample Testkit (5 #4#k} ) NA
1371180100 L- BRI, 100 g
1371181000 EMPROVE® EXPERT 1 kg
1371189010 10 kg
1072670100 L- Z&F&EE, EMPROVE® EXPERT 100 g
1072671000 1 kg
1072679010 10 kg
1038930500 ZFEES , EMPROVE® EXPERT 500 g
1038931000 1 kg

5006670100 IR =M EARS , EMPROVE® API 100 g




w2 RBEE X ER S B S

RS S5ICH Q3D R R HRIERE

HATIEIREFS TR RIIESHH, XERSHHEMT WRALHMUNAPIFHHFN BT
2 (FERTRE) HEH. Ei%k, HMNERETIEMENEH S EMNEEN,

ICH Q3DnE#FiEMERRMEKER, ARAAmPEMMNEEMRE TRRE. HA,
& ST H R D R TR R TN R A AT P s RN RS EXEEER.

i, RIEICH Q3D, HRIFHUAEMGIFEY, AIXSTTRAEBHITRIT . X NCH Q3DER
EE R IA BT XL (o

ISR ENK, ERMEEEE)?
FAFETEEMPROVECHI=amEEA, EHEETZHHER, UABBETRIINPITETG,.

TZEHEERRAEEE

2017%EBE, 2EXBRNEETNERRME, HRHE—DEOIHARRIIRIXLE KRR W IFARIRMNERITETS %, LUk
SRR XM AN RS E R RMEL. VI EIES EXMIXOTERTERMNREN R 2 EEN, B, BUENELH
Mz (RESHEXLEER) ERRME, RN XA
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European Biopharmaceutical Enterprises (EBE) Concept Paper: Management and Control
of Raw Materials Used in the Manufacture of Biological Medicinal Products (2017)

Table 5: Example of Risk Assessment for Simple Buffer Used in the Purification Process - Buffer

Impacting Product CQAs

Table 6: Example of Internal Specification Developed for Buffer Used Late inthe Process [see Table 5)

Assessment Question

Annwer f Comments

Is the R comple x?

Ma, lower risk / Single component, well characterized

Isthe RR well defined?

Yes, single cormponent

Isthe man origin?

Mo, lower risk.

Is the TSE/BSE assessment Ewa\lab@

‘fes, lower risk fSupplier provides certification.

B added inthe softhe process?

Yes, higher risk / RM used late in the purification process:

Isthere a needto demonstrate that the process
will reduce the R level to a safe residual level?

Mo, lower risk / Mo additional assessment or contralsis
required to demonstrate acce ptable residual RM levels in
the D5/DP [smple buffer with chemistry used throughout
the industry].

Mo/ Mot considered a concern as process dearance not
requiredto be demonstrated

Is the level of quality of RM susceptible toimp
product COA?

Yes, higher risk / RM used ta make a formulated buffer ino
pHadjustment) for whichthe pH in operationsl use is 3
oiticel process param eter. Variability in raw material pH
within the compendial spedfication is a problem.”

Is the production process of the Rk generating
high variability in the RM quality attributes

Mo, lower risk [based on current process knowledge].

RHE R PP LS

RESHUZRFXM:

WEMS HitnE
(HEMRE. ASR)

ICH Q3D jtEFHAHIE

REMRIEHE (ICH Q1)

as Mitigation Activity
Finriple Vendor Test Vendor 5 pecification Ra Interna |l Specification / Test
Specifiation ndor Tes ndor S pecification Range Interna | Specification / Test
Required Tests | Identification Conforrns to reference
‘s / Evary lot to confirm GRMP identity
Appearance Clear and colorless of RM
(solution)
Other tasts may | Assay 99.0-1005% ‘es / Depending on assessed RM riskand
utilize different phase of development could either test
strategies with 10.3 — 10.7 (narrower than the for on every lot, or test periodically after
respect to pH (solution) typical vendor range) vendor qualification, or simply aczept
inclusion of wendor data.
internal testirg
Related NMT1.0%
substances
Heavy retals NIMT 10 ppra
£ e No / Depending on sssessed R risk and
hase of development could either test
chlorid NMT 10 P
b i far on every lat, or test periodically after
rom AT 10 pam wvendor qualification, or simply accept
wendor data.
Loss on drying NMT0.5%
sulfatad ash NMT0.10%
Micobial testing | Bioburden NMT 100 CFUSg T
[ NMT 500 EU/g bioburden control of R,
Wendor tests Weltirg paint Omittadfram internal specification

omitted fram
internal
spedfication

based on evaluation that these material

attributes either have no impact process
performance or product quality, or that

testing for these material attributesare

redundant to all the specified testirg.

x%

HEBENGMPEIR. REERFR. TEEH

[REMERRE: (R HESAEMEE T




EMPROVE® Suite A X

24 /72K {ZiHIAEMPROVECE LBV B 4R
Mz EZHEMER, BEIER, FEANRE, MRAEEHEBIE

Material Qualification Operational Excellence
Dossier Dossier

SEREANMRSG A& R ES ZisESTERE (ICH Q3D) ,

Quality Management
Dossier

1R{EICH Q9 and EU 2015/

BfES. C95/02 , AFEERMLIT FRREREAST A RIER
BACTDEIBNARER .

GERTHK) . PREREEXH . FRRERE

« RIS o BIHRE R « ERTEES

o £7IZE E!!r%wam,-ﬁE%W%E / ~ (ICHQ3D)

o P | ,o%iﬁﬁ%ﬁ% / /’ o 7%

(] EHE%U ’j" 531‘}-m”9'r-varnr |

o XHRARA | e,

o EHE -

. BETNFY
o REMRBEE |

AT &R =R BT
iEEES

FisER e %R 2 T3

o GMP 1%-:%\\ 9}‘%5%11‘2%%
o MNHEREE, REMIHIREIE

o EGMPITZHABERFHAENGER

BERREHERRNAR, RINEMPROVECEEMIE

Emprove” Quality
Management Dossier
pilsusionrl. gkt s

\ -,

RENVEXE B IMELL BN AE:
BRTWEBANEESN, EXTUELXERTN
EMPROVE®SuiteREHRFKIFTEREMPROVE®IHR,
EMPROVE®SuiteMFRrBITFR AL XIEISRIFFE
EMPROVE®HEMZER2E, BRABRZAIIRFS MK,

BT #—SiEshahE AR

= oM BT RYRSE

s XPEHEBSHHHRIES, ICH3DT
EREEE
o AN ENER

BBRREHERRRAR, KIEMPROVEC M1

EMPROVE® Suite

- B{E. RERTHFHITRLIFE
HER

o T7E4%i PR EMIEMPROVE® = SMDossier

(#428) ,BREMPROVE® API

o G EEMPROVE® ESSENTIAL/EXPERTHIE E28/—
ARG (Brorkm)

o RETERSEZITREMYMAF.

o TJifA)-24EHARR

o BEHRIEMITTRR, FJREXEMPROVE® Suiteiiig

BXRIFEAER, iFiFiRlwww.merckmillipore.com, EMPROVE®it%!
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NRERFESHNREFR“m-MQ Level

I5RIE B AR SR EFREM Quality Level (REZHR) o

24830 APIZES)

low high

THRARMQ level TR~ RAFEY

Application scope For non-regulated For non-regulated For products used in For critical products and For regulated applications For highly-regulated
applications with no  applications with applications requiring applications driven by high applications under authority
change notification limited change control enhanced change control expectations and requiring surveillance
requirements requirements and quality agreement verified process control or

manufacturing control

Discriminating Standard control Increased control Enhanced control Driven by customer Driven by authority Driven by authority

features expectation regulations regulations and surveillance

Quality systems 1SO 9001 ISO 9001, ACS IS0 9001, ACS 1SO 9001 and/or ISO 13485 1SO 9001, and/or applicable  ISO 13485 and/or ICH-Q7,

and other controled processes standards IPEC GMP, HACCP  21CFR, cGMP
FSSC 2200

Quality attributes

(e.g. specifications,

Certificate of . . . . . .

Quality)

Basic change

control ® ® ® ® ®

Enhanced level of

control ® ® o ®

Verified process [ ) [ ) [ ]

Certified/validated

process o L

Highly regulated [ }

application




AEMQ levelIHREREEITLL

Discriminating Attribute Description MQ 100 MQ 200 MQ 300 MQ 400 MQ 500 MQ 600
Quality Standard I1SO 9001 v v v v v v
IPEC GMP or HACCP or FSSC 22000 v v
ISO 13485 (Different classes)
ICH Q7 v
Specifications available v v v v v v
Certificate of Quality or Certificate of Analysis available v v v v v v
Release testing - performed using established protocol v v v v v v
Written SOP for process control v v v v v v
Supplier approval process in line with corporate quality v v v v v v
programs
Change notification available as an opt-in for individual v v v v v
products. Notifiable events differ between MQ levels.
Release testing - performed using established or v v v v v
published protocol
Site quality self-assessment available v v v v v
Shelf Life/Expiration date is identified if applicable v v v v
Physical audits can be requested by customer v v v v
Product can be added to a Quality Agreement v v v v
Analytical method is verified v v v
Analytical method may be shared upon request v v v
Quality declarations as required by regulation or v v v
product application
Process control is verified v v v
Supplier approval by paper audit or questionnaire v v v
Original manufacturer disclosure may be requested with
signed confidentiality commitment
Controls for subcontracting are established
Primary packaging component control v v
Original manufacturer disclosure available with signed v v
confidentiality commitment
Analytical method is validated v v
Process control is validated v v
Supplier approval by on-site audit for critical suppliers v v
Shelf life/Expiration Date is defined by stability study v v
Original manufacturer disclosure available without v
confidentiality commitment
Risk Based approach to controlled conditions for v

warehouse & shipping




AEMQ level T EBEHITLL

Change Notification Commitments Supported per Quality Level

Notifiable Events MQ 100 MQ 200 MQ 300 MQ 400 MQ 500 MQ 600
Discontinuation of ISO certifications v v v v v
Discontinuation of product or stock-keeping unit v v v v v
Releasing QC Testing Site v v v v v
Change to published Analytical Release Specification Acceptance Criteria (excluding v v v v v
compendial specifications)
MQ Level Downgrade v v v v v
Change to Expiry or Recommended Retest Date v v v v
Change of our Immediate Supplier - no disclosure of source v
Change to primary manufacturing and/or Repackaging/Downfilling site v v
Change in test method (non-compendial and those affecting quality document (CofA/CofQ) v v
or label)
Primary Packaging Materials and/or Container Closure Change in Materials of Construction v v v v
(not including customized packaging)
Changes in the Manufacturing Process impacting specifications, where process uses a v v v v
substantially different route of synthesis or construction
Change to Raw Materials Affecting CoA, CoQ, or Specification v
Change in the Manufacturing Process impacting specification, or intended use, form/fit/
function (Disposable/Devices/Single Use Items only)
Change to Equipment impacting the manufacturing process, specifications, or intended use v
Labeling- Change to item name or number/Changes in the labeling regarding product v
name, specification, shelf life, or storage
Change in Nature of Raw Materias| with TSE/BSE Relevance to finished product with v v v
respect to EMA/410
Change of Original Manufacturer - disclosure not guaranteed (Confidentiality Commitment v
required in case of disclosure)
Change of Original Manufacturer - Disclosure with Confidentiality Agreement
Change in GMP Status v
Changes to Instructions for use and change in Risk level v
Change of Orignal Manufacturer - Disclosure without Confidentiality Agreement v
Change of CEP Revision v
> | =
RiFFE = mEIMQ level
R EEMIEREE TEEMQ level FRFesigmaMit=RIEE TEEMQ level
www.merckmillipore.com www.sigmaaldrich.com
101697 SsAFC 1.01697 BAFe
o® AL cexpErT S REEEREEC
Benzonase® i ZESESEMPROVE® EXPERT el%
Benzonase®
@i ona
FRERES 101697
354
FEEL Related Categories Biopharmaceutical Manufacturing, Biopharmaceutical
HS{CE 3507 90 90 Process Development and Manufacturing, Cleavage and
Quality Level MQ5008 Quality Level Lysis Enzymes for Biopharmaceutical Manutacturing 5
— information ES
- Quality Level
Quality Level 500 Inlormation
product line Emprnve® Bio
pH 8.0 (25 °C in H;0)
storage conditions Store at -20°C. Transport with dry ice.
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M7824 Methotrexate EMPROVE® EVOLVE FR RIS (MTX) MQ400 N/A N/A N/A

104309 L-Methionine Sulfoximine EMPROVE® ESSENTIAL L-BR#REERILANIEAZ(MSX) MQ500 N/A N/A N/A

HHRRIZFE RN

137097 Poloxamer 188 EMPROVE® EXPERT cell culture JBEVIE188 MQ500 <10 1U/g <100 CFU/g <10 CFU/g
optimized(stabilized with 70 ppm BHT) (fHREIEFRIL1L)

137197 Poloxamer 188 EMPROVE® EXPERT compendial  ;H3&7)48188 MQ500 <10 IU/g <100 CFU/g <10 CFU/g
cell culture grade(stabilized with 70 ppm BHT)  (4RAEIZFRZ5ELR)
Ph Eur,NF

105477 Sodium PyruvateEMPROVE® ESSENTIAL AERER T MQ500 N/A N/A N/A

137127 SODIUM BUTYRATE EMPROVE® EXPERT USP T MQ500 <25 1U/g <200 CFU/g  £200 CFU/g

RES2029D-A7 DEXTRAN SULFATE SODIUM SALT PharmaGrade  ZiZ¥EREASHLL MQ400  N/A <10 CFU/g <10 CFU/g

T4571 TAURINE PharmaGrade LHERR - <1 EU/mg N/A N/A

RES6104H-A7 HYPOXANTHINE SODIUM SALT REIER, FhEh MQ400 <50 EU/ml <100 CFU/ml <100 CFU/ml

RES1052B-B7 BIOTIN PharmaGrade EXVES - N/A N/A N/A

PHG0021 CHOLINE CHLORIDE SR MQ400 <0.04 EU/mg <100 CFU/g <100 CFU/g

137141 Spermine tetrahydrochloride EMPROVE® EVOLVE ~ #5R&IOELhES 2L MQ400 N/A N/A N/A

PHG0017 N-Acetyl-D-mannosamineEMPROVE® EVOLVE N-ZBE-D-H BHERR MQ400 N/A N/A N/A

C1231 Cholesterol, Plant-Derived SyntheChol®, NF, Ph.  RB[EES &R MQ500 N/A N/A N/A
Eur., JP

104415 Oleic Acid EMPROVE® EVOLVE SHER MQ400  N/A <10°CFU/g  N/A

39269 LINOLEIC ACID PharmaGrade I :: iy MQ400 N/A N/A N/A

61962 Betaine Bioultra, >= 99.0% (NT) EHSERR MQ200 N/A N/A N/A

137098 Imidazole EMPROVE® EXPERT ACS N MQ500 <100 EU/g <100 CFU/ml <10 CFU/ml

91077C INSULIN, HUMAN RECOMBINANT, dry power BEANERE, K - <1EU/mg <300 CFU/g <300 CFU/g

4512 Cell Prime™ r-insulin BAANBRRER, HF MQ300  <10EU/mg <300 CFU/g <300 CFU/g

106313 CellPrime® rTransferrin HARYER - <20 EU/ml <100 CFU/ml <10 CFU/ml

106331 CellPrime® rAlbumin EUN=E¢= - <0.25I1 U/mg <100 CFU/ml <10 CFU/ml

EAREIESH

137064 Isopropyl-beta-D-thiogalactopyranoside. IPTG MQ500 N/A N/A N/A
EMPROVE® EXPERT N/A N/A N/A

PHG0010 Isopropyl-beta-D-thiogalactopyranoside. IPTG MQ400

MRRZLAHE RS K E/DNARREY

108693 Deviron™ C16Detergent EMPROVE® EVOLVE Deviron™ C16 MQ400 <200 IU/ml <1 CFU/ml <1 CFU/ml

108643 Triton® X-100 EMPROVE® EXPERT Ph Eur Triton® X-100 MQ500 <100 IU/ml <102CFU/ml  <10%2CFU/ml

137142 Hexadecyltrimethylammonium bromide BRI NIGE=RER MQ500  N/A <100 CFU/g <10 CFU/g
EMPROVE® ESSENTIAL, NF

Benzonaset%E2 NI

101695 Benzonase® endonucleaseEMPROVE® T fEBenzonase® MQ500 <0.25 CFU/ <10 CFU/ <10 CFU/
EXPERT(>99%) TZERES Grade 1 1000U 100 000U 100 000U

101697 Benzonase® endonucleaseEMPROVE® 17 /EEBenzonase® MQ500 <0.25 CFU/ <10 CFU/ <10 CFU/
EXPERT(>99%) TZIRES Grade 1 1000U 100 000U 100 000U

103773 Benzonase® endonuclease Safety Benzonase® MQ500 <0.25 CFU/ <10 CFU/ <10 CFU/
PlusEMPROVE® EXPERT(>99%) ZRBREAR 1000U 100 000U 100 000U

101654 Benzonase® purity grade II (>90%) for Benzonase® 1ZERES MQ100 N/A <10 CFU/ <10 CFU/
biotechnology Grade II (Research) 100 000U 100 000U

101656 Benzonase® purity grade II (>90%) for Benzonase® 1% RS MQ100 N/A <10 CFU/ <10 CFU/
biotechnology Grade II (Research) 100 000U 100 000U

101681 Benzonase® ELISA kit IIfor the immunological Benzonase® ELISA MQ100 N/A N/A N/A
detection of Benzonase® GBI &

E0H

106301 CellPrime® rTrypsinpower BAEBRELR, MK MQ500 N/A <10000 CFU/g <100 CFU/g

106302 CellPrime® rTrypsin (Liquid) EARELORE, RIE MQ500 N/A <100 CFU/ml <10 CFU/ml

106353 CellPrime® rTrypsin STD EAREEEITER, MR - N/A <10000 CFU/g <100 CFU/g

106354 CellPrime® rTrypsin STD (liquid) BAREOEITER, RIF - N/A <100 CFU/ml <10 CFU/ml

5501 CellPrime® recombinant human lysozyme ER:P N MQ300 N/A N/A N/A
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RrEREERNERMRETS

&/
RSN

(TYMC)

i

137118 L-Ornithine monohydrochloride, L-BRREERREE MQ500 <2.51U/g <102CFU/g <10'CFU/g
EMPROVE® EXPERT, DAB
107267 L-PhenylalanineEMPROVE® L XA MQ500 <3.0 IU/g <100 CFU/g <100 CFU/g
EXPERT Ph Eur,USP
103893 Benzenesulfonic AcidEMPROVE® EXPERT AIERR MQ500 <20 IU/g <10?CFU/g <10'CFU/g
500667 Thiamine phosphoric acid ester chloride TRAE R BRERRR(ZK) MQ600 N/A N/A N/A
dihydrate, EMPROVE® API
RIP5/ R EF
BE/
EBERSN
(TYMC)
REEME
137171 Polysorbate 80 high purity I8 80 MQ500 <10 IU/ml <102 CFU/ml  <10! CFU/ml  FF&ChP I8!
EMPROVE® EXPERT Ph Eur, ChP, JP, NF
137172 Polysorbate20 high purity 1138 20 MQ500 <10 IU/ml <10% CFU/ml  <10* CFU/ml
EMPROVE® EXPERT Ph Eur, ChP, JPE, NF
817061 EMPROVE® ESSENTIAL Ph Eur, JP, NF I8 80 MQ500 N/A N/A N/A
817072 EMPROVE® ESSENTIAL Ph Eur, JPE, NF I8 20 MQ500 N/A N/A N/A
137112 Poloxamer 188 EMPROVE® EXPERT(stabilized BRIV 188 MQ500 <2.51U/g <10 CFU/g <10 CFU/g
with 70ppm BHT) PhEur,NF
pE
100892 Sucrose low in endotoxins EMPROVE® B (RRSR) MQ500 <2.0 IU/g <500 CFU/g <100 CFU/g Eic&RS
ESSENTIAL Ph Eur, BP, ChP, JP, NF F20170000107 (B50%)
103789 Sucrose EMPROVE® EXPERT Ph Eur, ChP, P, NF  F&#E (IRIEAER) MQ500 <0.3 IU/g <100CFU/g <10CFU/g EiZHE=ERS
F20190000564
102776 Trehalose dihydrate EMPROVE® EXPERT Ph Eur, /& @iE(—7K) MQ500  <031U/g  <100CFU/g <10CFU/g BEia&%S
ChP, NF, JP F20190000622
108346 D(+)-Glucose monohydrate EMPROVE® EXPERT D-&EEE (—K) MQ500 <2.51U/g <100 CFU/g <100 CFU/g
Ph Eur, BP, USP
137048 D(+)-Glucoseanhydrous EMPROVE® EXPERT Ph D-&E&IME (k) MQ500 <10 IU/g <100 CFU/g <100 CFU/g
Eur, BP, USP, ACS
105321 D(-)-Fructose EMPROVE® ESSENTIAL Ph Eur, BP, Z¥E MQ500 N/A N/A N/A
USP, FCC
137045 Lactose monohydratepowder EMPROVE® ANE—IKEW MQ500 <50 IU/g <100 CFU/g <50 CFU/g
EXPERT Ph Eur, BP, NF, JP
137129 GALACTOSE, PLANT-DERIVEDPIant-Derived, FILAE MQ500 <10 IU/g <100 CFU/g <100 CFU/g
EMPROVE® Expert, Ph. Eur., NF
SEER
103669 Glycine granulated EMPROVE® EXPERT Ph HEE () MQ500  <2.0IU/g <10 CFU/g <10CFU/g  HiEHERS
Eur,BP,ChP,JP,USP F20200000036
100590 Glycine cryst. EMPROVE® EXPERT Ph HRER (R1F) MQ500 <2.0 IU/g <10 CFU/g <10CFU/g BIEHRERS
Eur,BP,ChP,JP,USP F20200000037 (E3:%)
PHG0016 GLYCINE HYDROCHLORIDE EMPROVE® EVOLVE HERHERE MQ400 <50 EU/g <100 CFU/g <50 CFU/g
104352 L-Histidine EMPROVE® EXPERT Ph L-4ARER MQ500 <2.0IU/g <100 CFU/g <100 CFU/g Eic&ERS
Eur,ChP,USP,JP F20200000384 (E5%)
104354 L-Histidine monohydrochloride monohydrate L-HRBRERAER(—K) MQ500 <20 1U/g <100CFU/g <10CFU/g EiERES
EMPROVE® EXPERT Ph Eur,BP,ChP,JP F20200000399 (&%)
101587 L-Arginine EMPROVE® EXPERT Ph L-{E R MQ500 2.0 IU/g <100 CFU/g <10 CFU/g BIERRS
Eur,ChP,JP,USP F20210000066
101544 L-Arginine monohydrochloride EMPROVE® L-fERERER AR EL MQ500 <3.0 IU/g <100CFU/g <10CFU/g EiERES
EXPERT Ph Eur,BP,ChP,JP,USP F20200000340
112488 N-Acetyl-DL-tryptophan suitable for N-Z Bt-DL-BaEk MQ500 <50 IU/g <100 CFU/g <10 CFU/g
biopharma- ceutical production EMPROVE® bio
Ph Eur, BP
100129 L-Aspartic acid EMPROVE® ESSENTIAL Ph Eur, L-RE SR MQ500 N/A N/A N/A
BP, USP
101565 L-Asparagine monohydrateEMPROVE® EXPERT L-RERE(—K) MQ500 <3.0 IU/g <10? CFU/g <102 CFU/g
Ph Eur,NF
RES10070 L-ASPARAGINE PharmaGrade FCC L-REBRR(—K) MQ400 <50 IU/g <100 CFU/g <100 CFU/g
100286 L-Glutamine EMPROVE® ESSENTIAL DAB,USP - MQ500 N/A N/A N/A
101791 L-Glutamic acidEMPROVE® EXPERT Ph Eur,JP ARk MQ500 <25 1U/g <100 CFU/g <100 CFU/g
RES5063G-A7 L-GLUTAMIC ACID SODIUM SALT LOW ENDO L-aaimEh, MRSE MQ400 <50 EU/g <100 CFU/g <100 CFU/g

PharmaGrade

25



RIPFIARER (4R)

B&H/
BBERENK
(TYMC)
S|SEE ()
101700 L-Alanine EMPROVE® EXPERT Ph Eur,USP L-ARER MQ500 <2.0IU/g <100 CFU/g <100 CFU/g
102836 L-Cystine suitable for biopharmaceutical L-Bt ek MQ300 N/A N/A N/A
production FCC
C5735 L-CYSTINE PharmaGrade MQ400 L-Br R MQ400 <10 EU/g N/A N/A
RES1513C-A7 L-CYSTINE 2HCL NON-ANIMAL DER L-BEEER —ZhAREh e MQ400 <50 EU/g <100 CFU/g <100 CFU/q
C5360 L-CYSTEINE PharmaGrade -t E iR - <1 EU/mg N/A N/A
102735 L-Cysteine hydrochloride -t R thEah MQ500 <6.0 IU/g <10? CFU/g <10? CFU/g
monohydrateEMPROVE® EXPERT Ph Eur,JP,USP (—7k)
137139 CYSTEAMINE HYDROCHLORIDE EMPROVE® ¥t RBRERAE MQ500 N/A N/A N/A
ESSENTIAL
137116 L-Cysteine S-sulfate sodium salt sesquihydrate  L-BtEER-S-FAEL ALY  MQ500 <10 IU/g <100 CFU/g <10 CFU/g
EMPROVE® EXPERT BHKEY
105020 L-Leucine EMPROVE® EXPERT Ph Eur,USP =Rk MQ500 <3.0 IU/g <100 CFU/g <100 CFU/g
105357 L-Isoleucine EMPROVE® EXPERT Ph Eur,JPUSP  L-B=5E MQ500 <10 1IU/g <10°CFU/g  <10' CFU/g
105701 L-Lysine monohydrochloride EMPROVE® - RBR EhRR Eh MQ500 N/A N/A N/A
ESSENTIAL Ph Eur,BP,USP
107267 L-PhenylalanineEMPROVE® EXPERT Ph Eur,USP  L-ERSE MQ500 <3.0 IU/g <100 CFU/g <100 CFU/g
107430 L-ProlineEMPROVE® EXPERT Ph Eur,JP,USP L-fERER MQ500 <5.0 IU/g <10? CFU/g <102 CFU/g
107647 L-SerineEMPROVE® EXPERT Ph Eur,JP,USP -2 Rk MQ500 <2.0 IU/g <10? CFU/g <10? CFU/g
108378 L-TyrosineEMPROVE® EXPERT Ph Eur,JP,USP L-FE R MQ500 <20 IU/g <100 CFU/g <100 CFU/g
RES3156T-A7 L-TYROSINE, DISODIUM SALT L- BRI KEW MQ400 <50 EU/g <100 CFU/g <100 CFU/g
T4446 N-ACETYL-L-TYROSINE PharmaGrade EP N-ZBf-L-BR R - <25 EU/g N/A N/A
137119 Phospho-L-Tyrosine Disodium Salt EMPROVE® BER-L-ER R ik MQ500 <251U/g <200 CFU/g <200 CFU/g
EXPERT
108396 L-Tryptophan EMPROVE® EXPERT Ph Eur, BP, JP, USP -2 &2 MQ500 <10 IU/g <100 CFU/g <100 CFU/g
T4071 L-THREONINE PharmaGrade Ph Eur,JP,USP L-HER - <1EU/mg  NA N/A
V4638 L-VALINE PharmaGrade Ph Eur,JP,USP -4 R - <1 EU/mg N/A N/A
108318 Cystamine Dihydrochloride EMPROVE® Bthg —EhES L MQ500 N/A N/A N/A
ESSENTIAL
M8439 L-METHIONINE L-EBFRE R MQ400 <1.0EU/mg N/A N/A
Zrthe
137096 D(-)-Mannitol EMPROVE® EXPERT Ph Eur, BP, D-HEEZ MQ500 <11U/g <100 CFU/g <100 CFU/g ZEic&ERS
USP, JP F20180000870 (B35
171597 Parteck® SI 400 LEX (Sorbitol) suitable for use  LLIEEE (ERSX) MQ500  <11U/g <102CFU/g  <10°CFU/g BiZ&E=RS
as excipient EMPROVE® exp Ph Eur, BP, ChP, NF, JP F20200000177
106143 Meglumine low in endotoxins EMPROVE® API Ph  ERiR (RREX) MQ600  <1.51U/g N/A N/A FICERS
Eur, ChP, JP, USP F20180000400¢+5%)(E55%)
F20180000401(mBR) (B4
137028 Glycerol anhydrous EMPROVE® EXPERT Ph Him MQ500 <2.5LU./ml <100 CFU/ml <10 CFU/ml
Eur,BP,JP,USP,ACS
104091 Glycerol 85 % suitable for use as excipient B3 (85%) MQ500 <2.5LU./ml <100 CFU/ml <10 CFU/ml
EMPROVE® exp Ph Eur, BP
817001 Polyethylene glycol 200 EMPROVE® ESSENTIAL BZZE2200 MQ500 N/A N/A N/A
DAB 8
817002 Polyethylene glycol 300 EMPROVE® ESSENTIAL BZZE2300 MQ500 N/A N/A N/A
Ph Eur
817003 Polyethylene glycol 400 EMPROVE® ESSENTIAL BZ"F2400 MQ500 N/A N/A N/A
Ph Eur, JP
817019 Polyethylene glycol 3000 EMPROVE® ESSENTIAL  EBZ —E£3000 MQ500 N/A N/A N/A
Ph Eur
817006 Polyethylene glycol 4000 (powder) EMPROVE® RZ ZE24000 MQ500 N/A N/A N/A
ESSENTIAL Ph Eur
Bail/E
137004 Titriplex® III (ethylenedinitrilotetraacetic acid ~ Z ZBRIUZ.ER —$H MQ500 <30 IU/g <100CFU/g <10CFU/g BiE&=ES
disodium salt dihydrate) EMPROVE® EXPERT Ph  (EDTA-2Na) F20190000387 (&%)
Eur,BP,ChP,JP,USP, ACS
108421 Titriplex® III (ethylenedinitrilotetraacetic acid ~ Z ZB&POZ.E — %K MQ500  N/A N/A N/A HIERRS
disodium salt dihydrate EMPROVE® ESSENTIAL (EDTA-2Na) F20190000386 (&%)
Ph Eur,BP,ChP,JP,USP
817081 Ph Eur,BP,ChP,JP,USP Sodium caprylate FEREA MQ500 <20 IU/g <10°CFU/g <10'CFU/g Ei2&ERS
EMPROVE® EXPERT Ph Eur,ChP,NF F20180001635Es%)
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Tris BA{EH
108386 Tris(hydroxymethyl)aminomethane T =B2(Tris) MQ500 <0.03IU/mg <100CFU/g <100CFU/g EiBBES
(Trometamol)EMPROVE® ESSENTIAL Ph Eur, BP, F20170000101 &%)
ChP JPC, USP
108219 Tris(hydroxymethyl)aminomethane Tris ZhERZh MQ500 <2.5 IU/g <10°CFU/g  <102CFU/g
hydrochloride EMPROVE® EXPERT
Bis-Tris & & FH
PHG0004 BIS TRIS PharmaGrade Bis-Tris MQ400 <50 EU/g <100 CFU/g <100 CFU/g
RES1164B-A7 BIS TRIS HYDROCHLORIDE PharmaGrade Bis-Tris £hF&Zh MQ400 <50 EU/g <100 CFU/g <100 CFU/g
PHG0005 BIS TRIS Propane PharmaGrade Bis-Tris AR MQ400 <50 EU/g <100 CFU/g <100 CFU/g
BRERLE (B
100056 Acetic acid (glacial) 100% EMPROVE® 100% 7kE&ES MQ500 N/A N/A N/A BiLRERS
ESSENTIAL Ph Eur,BP,JP,USP,E 260 F20210000471
137000 Acetic acid 100% EMPROVE® EXPERT Ph 100% 7KEEER MQ500 <2.5 IU/ml N/A N/A
Eur,BP,JP,USP
128201 Sodium acetate anhydrous EMPROVE® E&ER T (FE7K) MQ500  N/A N/A N/A BIRERES
ESSENTIAL ChP,USP,FCC,E262 F20210000487
128202 Sodium acetate anhydrous EMPROVE® EXPERT  EEE&SA (Fo7K) MQ500  <2.51IU/g <100CFU/g <100CFU/g EiE®ES
ChP,USP F2021000048
137046 Sodium acetate anhydrous EMPROVE® EXPERT  BEER A (Fo7K) MQ500  <2.51U/g <100 CFU/g <100 CFU/g
Usp
128205 Sodium acetate trihydrate EMPROVE® EXPERT  EEES%A (=7K) MQ500 <2.51U/g <100 CFU/g <100CFU/g EBit&=ES
Ph Eur,BP,ChP,JP,USP F20200000498
106265 Sodium acetate extra pure EMPROVE® EEERTH (=7K) MQ500 N/A N/A N/A
ESSENTIAL Ph Eur,BP,JP,USP,FCC,E262
104820 Potassium acetate EMPROVE® ESSENTIAL Ph R R MQ500 N/A N/A N/A
Eur,BP,JPE,E261
ITFEBRENER
137002 Citric acid anhydrous powder EMPROVE® MIGER (FB7K, #37K) MQ500 <10 1U/g <100 CFU/g <100 CFU/g
EXPERT Ph Eur,BP,ChP,JP,USP
100241 Citric acid anhydrous powder EMPROVE® MIEER (Fo7K, #iR) MQ500 <0.5IU/mg N/A N/A
ESSENTIAL Ph Eur,BP,ChP,JP,USP,E 330,FCC
100243 Citric acid monohydrate powder EMPROVE® HIEES (—IK, ¥35K) MQ500 <0.5IU/mg N/A N/A
ESSENTIAL Ph Eur,BP,ChP,JP,USP,E 330,FCC
137003 Citric acid monohydrate cr yst. EMPROVE® MRS (—aK, R1F) MQ500 <10 IU/g <100 CFU/g <100 CFU/g
EXPERT Ph Eur,BP,ChP,JP,USP
100242 Citric acid monohydrate cryst. EMPROVE® HIHEER (—oK, G&1K) MQ500 <0.5IU/mg N/A N/A
ESSENTIAL Ph Eur,BP,ChP,JP,USP,E 330,FCC
111037 tri-Sodium citrate anhydrous, EMPROVE® HIMEER = (oK) MQ500 N/A N/A N/A
ESSENTIAL USP, FCC, E 331
137042 tri-Sodium citrate dihydrate cryst. EMPROVE®  #J#5E8 =%k (ZJK, &1&)  MQ500 <2.51U/g <100 CFU/g <100 CFU/g
EXPERT Ph Eur, BP, JP, USP, ACS
106432 tri-Sodium citrate dihydrate cryst., EMPROVE®  #J#B& =%k (27K, ®f&) MQ500  N/A N/A N/A
ESSENTIAL Ph Eur,BP,JP,USPE 331
106431 tri-Sodium citrate 5,5-hydrate EMPROVE® WHEER =5 (5,5/Kk &%) MQ500 N/A N/A N/A
ESSENTIAL FU VIII, E 331
MESZEH{FH
137074 MES EMPROVE® EXPERT MES MQ500 <1 1IU/g <100 CFU/g <100 CFU/g
PHG0003 MES PharmaGrade MES MQ400 <50 EU/g <100 CFU/g <100 CFU/g
RES0113M-A7 MES monohydrate MES —k&4¥ MQ400 <50 EU/g <100 CFU/g <100 CFU/g
PHG0008 MES SODIUM SALT PharmaGrade MES A%k MQ400 <50 EU/g <100 CFU/g <100 CFU/g
LHREREHNER
104352 L-Histidine EMPROVE® EXPERT Ph Eur, ChP, USP, L-‘H& & MQ500 <2.0 IU/g <100 CFU/g <100 CFU/g Eic&ES
JP F20200000384 (3%
104354 L-Histidine monohydrochloride monohydrate LSRR EAER(—7K) MQ500 <20 1IU/g <100CFU/g <10 CFU/g BiE&ES
EMPROVE® EXPERT Ph Eur,BP,ChP,JP F20200000399 (%)
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BERERE AR
137093 Sodium dihydrogen phosphate monohydrate BBR-E% (—K) MQ500 <2.51U/g <251U/g <100 CFU/g
suitable for the biopharmaceutical production
EMPROVE® bio BP, USP
106349 Sodium dihydrogen phosphate monohydrate BB S (—K) MQ500  <2.51U/g <251U/g N/A
EMPROVER® ESSENTIAL BP, USP
137018 Sodium dihydrogen phosphate dihydrate BEER — SEH(Z0K) MQ500 <2.51U/g <2.51U/g <100 CFU/g
EMPROVE® EXPERT Ph Eur, BP, USP, JPE
106345 Sodium dihydrogen phosphate dihydrate RS — S5R(Z0K) MQ500 N/A N/A N/A
EMPROVER® ESSENTIAL Ph Eur, BP, USP, JPE, E339
106585 di-Sodium hydrogen phosphate anhydrous BERE W (k) MQ500 N/A N/A N/A
EMPROVER® ESSENTIAL Ph Eur, BP, USP, E339
137036 di-Sodium hydrogen phosphate dihydrate BEER S — 5 (2K) MQ500 <2.5 IU/g <2.51U/g <100 CFU/g
EMPROVE® EXPERT Ph Eur, BP, USP
106576 di-Sodium hydrogen phosphate dihydrate BBRE—Hm (K MQ500  N/A N/A N/A
EMPROVER® ESSENTIAL Ph Eur, BP, USP
106574 di-Sodium hydrogen phosphate heptahydrate BEE 5 (tk) MQ500 N/A N/A N/A
EMPROVER® ESSENTIAL DAC, USP
137092 di-Sodium hydrogen phosphate heptahydrate ~ BAERE — % (57K) MQ500  <2.51U/g <2.51U/g <100 CFU/g
EMPROVE® EXPERT DAC, USP
106573 di-Sodium hydrogen phosphate dodecahydrate B8 S — 5t (+=7k) MQ500 N/A N/A N/A
cryst. EMPROVE® ESSENTIAL Ph Eur, BP, ChP,
JP,USP
137039 Potassium dihydrogen phosphate cryst. B S (&) MQ500 <2.51U/g <2.51U/g <100 CFU/g
EMPROVE® EXPERT Ph Eur, BP, JPC, NF
104871 Potassium dihydrogen phosphate cryst., BBR-SH (R MQ500  N/A N/A N/A
EMPROVE® ESSENTIAL Ph Eur, BP, JPC, NF, E340
137010 di-Potassium hydrogen phosphate anhydrous BERE—H (k) MQ500 <2.51U/g <2.51V/g <100 CFU/g
EMPROVE® EXPERT Ph Eur, BP, USP
105101 di-Potassium hydrogen phosphate anhydrous BERE T (k) MQ500 N/A N/A N/A
EMPROVER® ESSENTIAL Ph Eur, BP, E340
109828 di-Potassium hydrogen phosphate anhydrous, — BEERS 8 (FE7K) MQ600 <1.1IU/mg <11I1U/mg NA
low in sodium EMPROVE® API Ph Eur, BP, USP
MOPSE {5
PHG0007 MOPS PharmaGrade MOPS MQ400 N/A N/A N/A
RES0197M-A7 MOPS Sodium Salt PharmaGrade MOPS $hZh - <50 EU/g <100 CFU/g <100 CFU/g
PIPESZEH{FZH
RES0704P-A7 PIPES DISODIUM SALT PIPES—$#Zh MQ400 <50 EU/g <100 CFU/g <100 CFU/g
HEPESEH{FFH
110110 HEPES EMPROVE® EXPERT HEPES MQ500 <10 IU/g <100 CFU/g <100 CFU/g
PHG0001 HEPES PharmaGrade HEPES MQ400 <50 EU/g <100 CFU/g <100 CFU/g
RES6007H-A7 HEPES SODIUM SALT PharmaGrade HEPES Ak MQ400 <50 EU/g <100 CFU/g <100 CFU/g
RES6008H-A7 HEPES HEMISODIUM SALT PharmaGrade HEPES #$A8h MQ400 <50 EU/g <100 CFU/g <100 CFU/g
TRERELE N IF R
137014 Sodium carbonate anhydrous EMPROVE® BB (FE7K) MQ500  <2.51U/g <100 CFU/g <100 CFU/g
EXPERT Ph Eur,BP,JP,NF
106398 Sodium carbonate anhydrous EMPROVE® TREREA (Fo7K) MQ500 N/A N/A N/A
ESSENTIAL Ph Eur,BP.ChP,JP,NF
106386 Sodium carbonate monohydrate EMPROVE® TrE&sH (—K) MQ500  N/A N/A N/A
ESSENTIAL Ph Eur, BP, NF, E 500
137013 SODIUM HYDROGEN CARBONATE EMPROVE® FREAS MQ500  <251U/g  <10:CFUjg  <10° CFU/g
EXPERT Ph Eur,BP,USP,JP
106323 Sodium hydrogen carbonate / EMPROVE® ek MQ500 N/A N/A N/A
ESSENTIAL Ph Eur,BP,JP,USP,FCC,E 500
TricineZZ i %
RES3077T-A7 Tricine PharmaGrade S (ERE)FEHSR MQ400 <50 EU/g <100 CFU/g <100 CFU/g
B3 T3 5%
106482 Sodium hydroxide pellets EMPROVE® S s BkA) MQ500 N/A N/A N/A
ESSENTIAL Ph Eur, BP, FCC, JP, NF, E 524
105032 Potassium hydroxide pellets EMPROVE® SEH Bk MQ500  N/A N/A N/A
ESSENTIAL Ph Eur, BP, JP, NF, FCC, E 525
137044 Ethanolamine EMPROVE® EXPERT BP,NF 2B MQ500 <2.5 IU/ml <10% CFU/ml <10t CFU/ml
100844 Ethanolamine EMPROVE® Essential BP, NF 2 MQ500 N/A N/A N/A
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BEBESH &%
(TYMC)
E&IETI 5
100681 Succinic acid cryst., EMPROVE® ESSENTIAL 1EIAES (R1K) MQ500 N/A N/A N/A EREES
ChP,NF,JPE,ACS F2020000038
100314 Hydrochloric acid fuming 37% EMPROVE® RIFERER (37%) MQ500 N/A N/A N/A
ESSENTIAL Ph Eur, BP, JP, NF
137007 HYDROCHLORIC ACID FUMING 37% EMPROVE® & }RELER (37%) MQ500 <2.5 IU/ml N/A N/A
EXPERT Ph Eur,BP,JP,NF,ACS
100713 Sulfuric acid 95-98% EMPROVE® ESSENTIAL Ph  #i#£ (95%-98%) MQ500 N/A N/A N/A
Eur, BP, JPE, NF
103893 Benzenesulfonic Acid EMPROVE® EXPERT REEER MQ500 <20 IU/g <102 CFU/g <10' CFU/g
100130 Benzoic acid powder, EMPROVE® ESSENTIAL Ph  ZERER (#37K) MQ500 N/A N/A N/A
Eur, BP, USP, E210
100802 L (+)-Tartaric acid cr yst., EMPROVE® L(+)/BaER (R1F) MQ500 N/A N/A N/A
ESSENTIAL Ph Eur, BP, JP, NF, E 334
100090 Adipic acid EMPROVE® ESSENTIAL Ph Eur, NF, [t MQ500 N/A N/A N/A
FCC, E 355
100366 (S)-Lactic acid about 90% EMPROVE® EXPERT S-FLE& (90%) MQ500 <51U/g <100 CFU/ml < 100 CFU/ml
Ph Eur,BP,E270
106522 Sodium-(S)-lactate-solution about 50% S-FLERTHIATR (50%) MQ500 <51U/g <100 CFU/ml <10 CFU/ml
EMPROVE® EXPERT Ph Eur, BP, USP
817058 Maleic acid EMPROVE® ESSENTIAL Ph Eur, NF S3RER MQ500 N/A N/A N/A
100773 Tannic acid powder EMPROVE® ESSENTIAL Ph B (M=) MQ500 N/A N/A N/A
Eur, JP, USP
100162 Boric acid powder, EMPROVE® ESSENTIAL Ph HAER (}K) MQ500 N/A N/A N/A
Eur,BP,NF
100156 Boric acid cryst., EMPROVE® ESSENTIAL Ph Eur,  HE% (&%) MQ500 N/A N/A N/A
BP, JP, NF
100160 Boric acid cryst., EMPROVE® ESSENTIAL Ph AR (& 1E) MQ500 N/A N/A N/A
Eur,BP,NF
100164 Boric acid cryst. EMPROVE® API Ph Eur, BP, NF HRER (& 1E) MQ600 N/A N/A N/A
FAE /8

RIEERL EFH2019F E56 5!
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137017 Sodium chloride EMPROVE® EXPERT Ph Sk MQ500 <2.51U/g <100 CFU/g <100 CFU/g Eic&ERS
Eur,BP,ChP,JP,USP F20200000063 (&%)
116224 Sodium chloride EMPROVE® EXPERT Ph Eur,BP, [ MQ500 <2.51U/g <100 CFU/g <10 CFU/g
JP,USP
106444 Sodium chloride EMPROVE® API Ph Eur, BP, JP, R4 MQ600 <2.51U/g <100 CFU/g <100 CFU/g
USsP
128225 Sodium sulfate anhydrous EMPROVE® EXPERT BRERTW (TE7K) MQ500 <2.51U/g <100 CFU/g <100 CFU/g Eic&ERS
Ph Eur,BP,ChP,USP F20210000452
128211 Sodium sulfate anhydrous EMPROVE® TREREA (FEK) MQ500 N/A N/A N/A BHiLBRS
ESSENTIAL Ph Eur,BP,ChP,USP,E 514 F20210000452
106645 Sodium sulfate anhydrous fine powder FRERTH (Fo7K, 48%5) MQ500 N/A N/A N/A
EMPROVE® ESSENTIAL Ph Eur,BP,JPE,USP
106642 Sodium sulfate decahydrate cryst. EMPROVE®  FREL$A (4-7K) MQ500  N/A N/A N/A
ESSENTIAL Ph Eur,BP,JPE,USP
106577 tri-Sodium phosphate dodecahydrate R =M (+=7K) MQ500  N/A N/A N/A
EMPROVE® ESSENTIAL NFE399
106520 Sodium iodide EMPROVE® ESSENTIAL Ph Eur, 180 MQ500 N/A N/A N/A
BP, JP, USP
sREh
128218 Ammonium sulfate EMPROVE® EXPERT ChP, NF,  Fif2s% MQ500 <2.51U/g <1000 CFU/g <10 CFU/g BILRERS
ACS F20200000042
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137009 Potassium chloride EMPROVE® EXPERT Ph Eur, Sk MQ500 <2.51U/g <100 CFU/g <100 CFU/g
BP, USP, JP
104935 Potassium chloride EMPROVE® ESSENTIAL Ph Sk MQ500 N/A N/A N/A
Eur,BP,JP,USP,FCC,E 508
RES0797P-A7 Potassium sulfate EMPROVE® EVOLVE FRER - N/A N/A N/A
$5EL
142002 Calcium chloride dihydrate EMPROVE® S (Z7K) MQ500  <3.01U/g  <100CFUjg <100 CFU/g
ESSENTIAL Ph Eur,BP,JP,USP,FCC,E509
137101 Calcium chloride dihydrate EMPROVE® EXPERT S (ZK) MQ500 <2.51U/g <100 CFU/g <100 CFU/g
Ph Eur, BP, P, USP
$FEL
128221 Zinc chloride EMPROVE® EXPERT Ph Eur,BPUSP &1k $¥ MQ500 N/A <10? CFU/g <102 CFU/g Eic&RS
F20210000456
108800 Zinc acetate dihydrate EMPROVE® ESSENTIAL  BSE&%E (Z7K) MQS00  N/A N/A N/A HiNERS
Ph Eur, USP F20190000157 (2%
108846 Zinc oxide EMPROVE® ESSENTIAL Ph Eur, BP, AL MQ500 N/A N/A N/A HiLRRS
ChP, JP, USP F20200000381
108882 Zinc sulfate monohydrate EMPROVE® FREREE (—K) MQ500 N/A N/A N/A
ESSENTIAL Ph Eur,USP
108881 Zinc sulfate heptahydrate EMPROVE® WREREE (£7K) MQ500  N/A N/A N/A
ESSENTIAL Ph Eur,BP,JP,USP,FCC
s
137182 Magnesium sulfate heptahydrate EMPROVE® WREREE (£7K) MQ500  <11U/g <100 CFU/g <100 CFU/g
EXPERT Ph Eur, BP, JP, USP
102367 Magnesium chloride hexahydrate cryst. |LE K, &1F) MQ600  <3.0 IU/g <100 CFU/g <100 CFU/g
EMPROVE® API Ph Eur, BP, JPC, USP
137008 Magnesium chloride hexahydrate cryst. SLEE (K, &iE) MQ500 <3.0 IU/g <100 CFU/g <100 CFU/g
EMPROVE® EXPERT Ph Eur, BP, USP, JPC, ACS
105832 Magnesium chloride hexahydrate cryst. SE (K, &IE) MQ500 <3.0 IU/g <100 CFU/g <100 CFU/g
EMPROVE® ESSENTIAL Ph Eur, BP, USP, JPC, FCC,
E511
EaEIN
102792 Copper(II) sulfate anhydrous EMPROVE® BRERSH (FE7K) MQ500 N/A N/A N/A
ESSENTIAL Ph Eur,BP
102788 Copper(Il) sulfate pentahydrate powder TRERER (FL7K, ¥7R) MQ500 N/A N/A N/A
EMPROVE® ESSENTIAL Ph Eur,BP,USP
102787 Copper(Il) sulfate pentahydrate cryst. FRERER (FLK, &iE) MQ500 N/A N/A N/A
EMPROVE® ESSENTIAL Ph Eur,BP,USP
ik
103814 Iron(III) chloride hexahydrate EMPROVE® ek (737K) MQ500 N/A N/A N/A
ESSENTIAL Ph Eur,JPE
RES4055F-A7 FERRIC CITRATE PharmaGrade ITIRERE - N/A N/A N/A
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101042 Aluminium potassium sulfate dodecahydrate PRERTEEH (+=7K) MQ500  N/A N/A N/A
EMPROVE® ESSENTIAL Ph Eur,BP,USP
101084 Aluminium chloride hexahydrate EMPROVE® S8 (7R7K) MQ500 N/A N/A N/A

ESSENTIAL Ph Eur,BP,USP
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100967 Ethanol 96% EMPROVE® EXPERT Ph Eur, ChP, JP, 96%Z.E2 MQ500 <2.51LU./ml <100 CFU/ml <10 CFU/ml EiZ&RES
USP F20200000375
100971 Ethanol 96% EMPROVE® EXPERT Ph Eur,BP,ChP  96%Z &% MQ500 <2.5LU./ml <100 CFU/ml <10 CFU/ml
100986 Ethanol absolute EMPROVE® EXPERT Ph Eur, BP, JE/KZEE MQ500 <2.5L.U./ml <100 CFU/ml <10 CFU/ml
ChP, 3P, USP
137117 Dimethyl Sulfoxide EMPROVE® EXPERT Ph Eur, ZETEEN (DMSO) MQ500 <1 IU/ml <100 CFU/ml <10 CFU/g
USspP
137666 Ethylen glycol EMPROVE® EVOLVE B MQ400 <10 IU/ml <102 CFU/ml < 10* CFU/ml
106008 Methanol EMPROVE® ESSENTIAL Ph Eur, BP, JPE, NF ~ FREZ MQ500 N/A N/A N/A
100013 Acetone EMPROVE® ESSENTIAL Ph Eur, BP, JPE, NF  TAHR MQ500 N/A N/A N/A
107478 1,2-Propanediol EMPROVE® ESSENTIAL Ph Eur, 12-R_E MQ500 <2.51.U./ml <100 CFU/g <50 CFU/g
BP, USP
100995 2-Propanol EMPROVE® ESSENTIAL Ph Eur, BP, SREZ MQ500 N/A N/A N/A
JP, US
106049 Dichloromethane EMPROVE® ESSENTIAL Ph ZERELE MQ500 N/A N/A N/A
Eur,BP,NF
137138 n-Heptane EMPROVE® Essential EER)R MQ500  <251U/g <200 CFU/g <200 CFU/g
102431 Chloroform EMPROVE® ESSENTIAL aiB MQ500 N/A N/A N/A
137136 Tetrahydrofuran EMPROVE® ESSENTIAL PR MQ500 < 251U/g <200 CFU/g <200 CFU/g
100864 Ethyl acetate EMPROVE® ESSENTIAL Ph Eur, BP, NF ZERZBE MQ500 N/A N/A N/A
100002 Tri-n-butyl phosphate EMPROVE® EXPERT Ph BER="TEs MQ500 <10 IU/ml <100 CFU/g <10 CFU/g
Eur
T
137037 Guanidinium chloride EMPROVE® EXPERT S MQ500 <2.51U/g <100 CFU/g <10 CFU/g
PHG0006 GUANIDINE HYDROCHLORIDE PharmaGrade ERERAN ZhERER MQ400 <100 EU/g <100 CFU/g <100 CFU/g
108486 Urea cryst. EMPROVE® ESSENTIAL Ph Eur, BP, RE& (R1F) MQ500 N/A N/A N/A
ChP,USP,JP
137030 Urea cryst. EMPROVE® EXPERT Ph Eur, BP, JP, R (&1F) MQ500 <3.00 IU/g <100 CFU/g <10 CFU/g
USP,ACS
104166 Urea granulated EMPROVE® EXPERT Ph FRZ (FhD) MQ500 <3.00 IU/g <100 CFU/g <10 CFU/g
Eur,BP,JP,USP,ACS
51827 Sodium deoxycholate PharmaGrade Bt S ABER S MQ400 N/A N/A N/A
S1702 Sodium cholate hydrate PharmaGrade REEREA K &Y MQ400 N/A N/A N/A
St
(2299 L-Glutathione oxidized PharmaGrade L-AtHRa T MQ400 N/A N/A N/A
G4376 L-GLUTATHIONE OXIDIZED, >/=98% (HPLC) L-BBEEBAE LR MQ300  N/A N/A N/A
E 5
104090 Glutathione (reduced) EMPROVE® EXPERT Ph Eur AR HBA(RER) MQ500 <20 1U/g <10°CFU/g < 102CFUfg
15161 TODOACETAMIDE W BiRz MQ400  N/A N/A N/A
137151 2-Mercaptoethanol EMPROVE® Evolve REZEZ MQ400 N/A N/A N/A
RES2190D DTT ZIRAAEER MQ300 N/A N/A N/A
918830 Sodium cyanotrihydridoborate FEME L MQ300 N/A N/A N/A
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100201 Phenol EMPROVE® ESSENTIAL Ph Eur, JP, USP, Ry MQ500 N/A N/A N/A BIERRS
ChP F20170000260 (&%)
101806 Benzyl benzoate EMPROVE® ESSENTIAL Ph Eur, R FEEA%HS MQ500  N/A N/A N/A Hiig=s
BP,USP F20200000061 E5:%)
137120 Benzyl Alcohol EMPROVE® EXPERT Ph KR MQ500 2.5 EU/ml <100 CFU/ml <10 CFU/ml EiE&ES
Eur,ChP,JP,NF F20180001619 &%)
100987 Benzyl alcohol special grade (benzaldehyde <=  ZEREZ (K HFEE<0.05%) MQ500 <2.5EU/ml  <102CFU/ml <10 CFU/ml
0.05%) EMPROVE® EXPERT Ph Eur,BP,JP,NF
106290 Sodium benzoate EMPROVE® ESSENTIAL Ph Eur, FREASH MQ500  N/A N/A N/A
BP, NF, FCC, E211
137123 Benzalkonium Chloride EMPROVE® EXPERT Ph AILRR MQ500 <51U/mg N/A N/A
Eur,NF
137124 Benzalkonium chloride (50% aqueous solution)  ZFEiL& % (50%7KA7R) MQ500 <2500 IU/mg N/A N/A
EMPROVE® EXPERT Ph Eur,NF
817023 Butylhydroxyanisole E 320 TEEEEER (BHA) MQ400  N/A N/A N/A
817074 Butylhydroxytoluene E 321 TEEERX BH) MQ400 N/A N/A N/A
105056 Potassium disulfite EMPROVE® ESSENTIAL Ph FELRRER SR MQ500 N/A N/A N/A
Eur, NF, E 224
106357 Sodium disulfite (sodium metabisulfite) FEFRER TR MQ500 N/A N/A N/A
EMPROVE® ESSENTIAL Ph Eur, BP, JP, NF, E 223
106652 Sodium sulfite EMPROVE® ESSENTIAL Ph Eur,  TPAREASA MQ500  N/A N/A N/A
BP, NF, E 221
106514 Sodium thiosulfate pentahydrate cryst., BRACERER S (FK, & MQ500 N/A N/A N/A
EMPROVE® ESSENTIAL Ph Eur, BP, USP %)
108704 1-Thioglycerol EMPROVE® ESSENTIAL NF 1-FRACH A MQ500 N/A N/A N/A
107427 Propyl 4-hydroxy|benzoate EMPROVE® =R =N MQ500 N/A N/A N/A
ESSENTIAL Ph Eur, BP, P, NF, FCC
106757 Methyl 4-hydroxy|benzoate EMPROVE® fe'a&REE MQ500 N/A N/A N/A

ESSENTIAL Ph Eur, BP, JP, NF, FCC
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137076 Sodium chloride solution 3 mol/L EMPROVE® 3M &L AR MQ500 <0.25IU/ml <100 CFU/ml N/A
EXPERT
480910 Ethanol 20% EMPROVE® EXPERT 20% 282 MQ500 <2.5LU./ml <10 CFU/ml <10 CFU/ml
137040 2-PROPANOL 70% EMPROVE®EXPERT, USP 70% SR MQ500 <2.5 IU/ml <10' CFU/ml <10* CFU/ml
110165 Hydrochloric acid 1 mol/L EMPROVE® EXPERT 1M £5FR MQ500 <0.25IU/ml  N/A N/A
480934 Hydrochloric acid 2 mol/L EMPROVE® EXPERT 2M £hER MQ500 <0.25IU/ml  N/A N/A
480680 Hydrochloric acid 3 mol/L EMPROVE® EXPERT 3M ZhE& MQ500 <0.25IU/ml  N/A N/A
137055 Hydrochloric acid 4 mol/L EMPROVE® EXPERT 4M EhER MQ500 <0.25IU/ml N/A N/A
480791 Hydrochloric acid 5 mol/L EMPROVE® EXPERT 5M LR MQ500 <0.25IU/ml  N/A N/A
110164 Hydrochloric acid 6 mol/L EMPROVE® EXPERT 6M hER MQ500 <0.25IU/ml  N/A N/A
480592 HYDROCHLORIC ACID 10%EMPROVE® EXPERT 10% £hER MQ500 <2.5 IU/ml N/A N/A
Ph Eur,JP,NF
137312 Hydrochloric acid 25% Ph Helv EMPROVE® 25% EhER MQ500 <2.5 IU/ml N/A N/A
EXPERT
137094 Acetic acid 25% EMPROVE® EXPERT 25% BEfR MQ500 <2.5 IU/ml N/A N/A
137047 Acetic acid 30% EMPROVE® EXPERT Ph Helv 30% BEER MQ500 <2.5 IU/ml N/A N/A
137034 Acetic acid 60% EMPROVE® EXPERT 60% FEFR MQ500 <2.5 IU/ml N/A N/A
137011 Acetic acid 75% EMPROVE® EXPERT 75% BEER MQ500 <2.5 IU/ml N/A N/A
137072 Acetic acid 80% EMPROVE® EXPERT 80% FEfR MQ500 <2.5 IU/ml N/A N/A
100058 Acetic acid 96% EMPROVE® ESSENTIAL 96%BEER MQ500 N/A N/A N/A
137035 Acetic acid 1 mol/L EMPROVE® EXPERT 1M BEER MQ500 <2.5 IU/ml <100 CFU/ml  N/A
480704 Sulfuric acid 10% EMPROVE® EXPERT 10% FRER MQ500 <2.5 IU/ml N/A N/A
100250 Phosphoric acid 75% EMPROVE® EXPERT 75% BAER MQ500 <2.5 IU/ml N/A N/A
100563 ortho-Phosphoric acid 85 % EMPROVE® 85% FhER MQ500 N/A N/A N/A
ESSENTIAL Ph Eur, BP, JPE, NF, E 338
480939 Phosphoric acid 1 mol/L EMPROVE® EXPERT 1M BB MQ500 <2.5 IU/ml N/A N/A
480855 Citric acid 50% EMPROVE® EXPERT 50% FTHRER MQ500 <2.5 IU/ml N/A N/A
100232 Sodium hydroxide solution 10% EMPROVE® 10% S| LMAR MQ500 <2.0 IU/ml N/A N/A
EXPERT
480005 Sodium hydroxide solution 20% low iron 20% SRLMAREEE  MQ500 <2.0IU/ml  N/A N/A
EMPROVE® EXPERT
480659 Sodium hydroxide solution 25% low iron 25% SELIARK, K8 MQ500 <2.0IU/ml  N/A N/A
EMPROVE® EXPERT
137023 SODIUM HYDROXIDE SOLUTION 32% 32% SRHHAR MQ500 <2.0IU/ml  N/A N/A
EMPROVE® EXPERT
100238 Sodium hydroxide solution 50% EMPROVE® 50% S/tHAR MQ500 <2.0IU/ml  N/A N/A
EXPERT
137058 Sodium hydroxide solution 0,1 mol/L 0.IMERLIAR MQ500 <2.0IU/ml  N/A N/A
EMPROVE® EXPERT
137084 Sodium hydroxide solution 0,15 mol/L 0.15ME&LINAR MQ500 <2.0 IU/ml N/A N/A
EMPROVE® EXPERT
100233 Sodium hydroxide solution 0,25 mol/L 0.25MERLIAAER MQ500  <2.0IU/ml  N/A N/A
EMPROVE® EXPERT
137060 Sodium hydroxide solution 0,5 mol/L 0.5MERLIAR MQ500 <2.0IU/ml  N/A N/A
EMPROVE® EXPERT
137031 Sodium hydroxide solution 1 mol/L EMPROVE® IMEELIHAR MQ500 <2.0 IU/ml <100 CFU/g <10 CFU/g
EXPERT
480512 Sodium hydroxide 2 mol/L EMPROVE® EXPERT  2ME &AM R MQ500  <2.0IU/ml NA N/A
137041 Sodium hydroxide solution 5 mol/L EMPROVE®  SME&LIAR MQ500 <2.0IU/ml  N/A N/A
EXPERT
137032 Sodium hydroxide solution 6 mol/L EMPROVE®  6ME S LINAR MQ500 <2.0IU/ml  N/A N/A
EXPERT
480763 Sodium hydroxide solution 8 mol/L EMPROVE®  S8ME&LAR MQ500 <2.0IU/ml  NA N/A
EXPERT
480648 Sodium hydroxide solution 10 mol/L EMPROVE® 10ME & HAR MQ500 <2.0 IU/ml N/A N/A
EXPERT
480905 Ammonia solution 10 % EMPROVE® EXPERT 7k (10%) MQ500  <251U/ml NA N/A
480949 PAB sol. for ProSep® prot. A aff. media PABIAR MQ500 <2.5 IU/ml N/A N/A FAFProSep® A K&
Eshmuno® ZEHA
EMNR
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