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(ACronym)lassly /laciasw (Abbreviation)ol lais! mosg § Canggd =)
sy g (Terms)oloMas! -
(United States Pharmacopeia; USP)IS, o] sozie Y| 4555 6 Y-
(Code of Federal Regulations; CFR)oascie <YLI 1,08 aaliypl -Y-Y
(Blood product) g (slass sl 5 -Y-Y
( Products of recombinant technology).S ;35 DNA (5,45 5l Jol> slaes 51 4/ (Biotechnology Product) s ,gldcu ; &Y pames -Y-f
(Biopharmaceutical) o, g lscuus ; 05,51,8 -Y-0
(Biological Product) ciws; 55,41,8 -Y-#
(Cell Gene Therapy Products (CGTPS)) sle,o0y5 5 (sleyo Jskw (sloes gl 8 -V-Y
(Biological substance) . ; ssle ~A-Y
(Animal by-products) sls.> il> slees 5 3 &Y game -4-¥
USIAY 55905550 Centol l8tolosT (sloo IS (sl (Sl (slop oo 0ls 5 3ed55 L Lo lojlo] razilp oo anior Malliy (ol =) -
(Approval number) ok o las ~¥-1
@pproval of establishments or plants) ixio sloasly b Slawl anl -Y1Y
(Artiodactyla)SLSTs g ,T -¥-\ Y
(Batch) g julz -Y-1 ¥
(oY)Lot 5 (s lz)Batch gl -¥Y-10
(BSA) 515 ¢ s ool Y15
(Bovine Serum) g5l o s -Y-\Y
(Neo-Natal Bovine Calf Serum — NNBCS) 555" 50 agie 055 AlussS o s ~Y-1V-)
(Newborn Bovine Calf Serum — NBCS) (¢4l5" ol555 allusgS o yus ~Y-1V-Y
(Bovine Calf Serum — BCS) 545" allusss p Y-V V-¥
(Donor-sourced Bovine Serum — DBS) cazaspls 5l ad Sae 595 p s -Y-1V-F
(Adult Bovine Serum — ABS) &l 545 p s -Y-1V-0
Adult Bovine Serum Analog (ABSA) & S35 t_ﬁJl;T -Y-\Y-#
(FCS)allussS i p o /(Fetal Bovine Serum — FBS) ¢4l i p s -Y-1A
(Clarified FBS) soiscslads g9l iz oy -V-VA-)
(Processed FBS)eos (5,51 % (595 i o ~Y-VA-Y
(Sterile Filtered FBS)oos Js yiwl 5l (595 (i p s ~V-VA-Y
(Asceptically filtered FBS) Sl (g, 45 o0 jild (6ol5 (pui p oo ~Y-VA-F
(Pre-Qualified or Screened FBS)oos JU e b (oads ol 3l st )oddsiomdo iy 595y pyms -V-1A-0
(Specialty FBS) o5 55l5 i pym -Y-1A-#
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Dialyzed FBS -Y-\A-#-\
Charcoal Stripped FBS-Y-\A-#-Y
IgG-Stripped FBS-Y-\A-#-Y
pH-Treated FBS-Y-\A-#-¥
Performance-Enhanced FBS -Y-\A-#-0
Dehydrated FBS -Y-\A-g-¢
Reconstituted FBS-Y-\A-#-Y
(Altered Serum)azsly ;s p o -V 2-Y
(Immune Serum) sl ¢yl (ANLISEra)e yus 251 =Y+ =Y
«(Adult Bovine Serum Analog) sl (55 p s SollT-Y1-Y
(Donor Horse Serum)eassSlaal el gy -YY-Y
(Iron Fortified Calf Serum; IFCS) a1 b ouis sé allussS p s -Y-YY
(Specified Risk Material (SRM))_aseiws s b slacél -Y-Y¥
(Country of origin; COO)elKeuls ,eiS/loce ,eiS -Y-Y0
(Derived products)eass siie &Ygame -Y-Y&
(Intermediate Product) lwly Jgame -Y-YY
Ancillary Material 4 Starting material Raw material slysglas -Y-YA
&,5Y55, e 51 (Raw Materials)aJsl sslo -Y-Y4
EURVN
sl sl )5 sl Jobo DY game 13 (5ol5 uir gyl oslitl -T-)
(FBS)sl i p o -T-Y
«(Calf serumyaluss o s -Y-Y
(ABS){L (595 pu -Y-¥
s sbons Jalge b (Fogll s -¥-F-)
TSE/BSE L -¥-f-¥
(Batch-to-Batch Variability) bz v (5 yess -¥-F-Y
oaseial (oS 5 -Y-F-F
ol 5 (S Jilae -¥-F-0
(Serum-Free Media (SFM))p s 5l (5,le S glalae  -Y-0
(Animal-Component-Free Media (ACF)) gls.> s3> 5l 5,le slolaxe -Y-#

Chemically Defined Media (CDM)) olowds SLuS 5 (pare Cogn b glplas  -Y-Y

635 p e (sapaias -T-A

G35 ez pe S 5 TR

S ez o 5 S9zge OlS 5 TN
FBS olxl> 5 5 )l -v-1)
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(HPL) Ll 53 &lid -V Y=Y Jolo S s onliial 0,5 b o ladl 5l oads gt Jolie slaos 51,3 pgas ;o o5y llasde -Y-1Y
(HS) sLusl s ¥\ Y=Y
(Source Plasma) ae (slowsdly -¥-VY-Y
(HSA) SLusl p s Gpogd T Y-V Y-F
S slalasme o Ll 5l ond Giie slagyeis -1 -0
(Fetal Bovine Serum Production) sol5" ooz p e adss =YY
bl s s sloos ;91,8 g lag ls adgs ;5 (FBS) ol criz pyms 0,5 -¥-1F
s 28l Ce2S slalassms 5 (FBS) (s5l5 iz s slagy j5le -Y-10 -Y-10
o il s Mall s (sl Il o By SV gama S5 00 97l
Lo o leyssb 5 05 SYpama a5 53 ol 3,90 Sjlger (ool Slge (slolasal, aylis -¥-)
bl bl g oS 5 Lyl aslosl wamite YL o slyeSle)ls 5 s (slo Yol anlio -F-Y
ozes (Sl YouB)laleal, -
P (22 Sajslen olge 4y by o slalesal, F-F
Sy ()l -F-0
bl @bl 5 o ysis ,o (Ancillary Materials — AMS . e 18) SwS slge &l yh0 b liis] -F-#
(China)y> ,ga5-%-#-)
dndig)acs jsis -F-£-Y
dapan) 5 ,e5-f-£-v
(Koreayo,S 55 -F-7-f
(Taiwan) lg b 525-F-7-0
p 0j9> 50 Molliye slos laibwl -F-v
(FDA) 15 ol (551 5182 oylojlos ~F-V-)
(EMA) sl sg,ls GuilsT -F-v-Y
PMDA) 15 (S5 Ol g (55Lwg,ls o)lol -F-Y-¥
(WHO) cuslags Sl olojlus ~F-V-F
SlaSil phaasiie 5 Sojslsn (29l DYgame Sl 53 i Glyie 4 Sl Jobe glacsS oLl 6ln plaaos-ToV-F
" sk
byl sl ol
>l asdls -0-1
iy —O-Y
aals —O-Y
P glie g gll -0-F
(Preparation of batches) lag, 4.45-0-0
(Certificate of Analysis: COA) ;JuT .alss -0-#
(Adventitious Agents) aiwlg>b Jelse sl ge31 -0-Y
7 5 @bl Py sleggesl -0-Y-)




)

R e

[ d x
A R PN
t[”"dé’./w{..nh

ol 5 i lojls

S5 gn 03,9158 Wlgi ;3 Sl g (Slge Wiko (g,15 ColuS y5 51 alitiw! glovl, Jlgie
%)
VRO Y/ eyl & g g )b GUI-DPNA-BIO-014 o, lols
- Sbael &b 00 655930 oo

(Mollicutes) lacsgSlge (loliss slacygesl -0-Y-Y
sans ST alulid slopyge;l -0-V-Y

so5oe Spgesl -0-V-F

RS é‘\.bu.ujﬁj é“ﬁ Ls.oL.a.“._">| A_gLﬁ@ye}’l -0-Y-0

BVDV)SolS (ows g Jll Gogns Logas 5o arogs -0-Y-0-)
BVDV as slacssb sl Lot -0-Y-0-Y
T e

ok 28, 5 S slasges] -DVF

923 Sibw U -0-Y-Y

bl semme Olsslcwlss s (sl 0ais olal I -0-A

S T e S

CITST

@950 ) sl kel £V

RN R

odd 03ls LS o diged o Al o s g B L (Sogll vezg bl PV -Y
el oSGl ‘;ay-l —F-\-\-Y

S S gl Sl F1 ¥

=929 o9l Ghamis #)-1-0

A 5 50,5 LIS

(Documentation) slew! 5 adsl slaasasl -v-)

(Storage & Handling) s ,ls,Lsl g Lo ps 0wy o o V=Y
(Sterility Control) a s il 5 (Sogll J s -V-Y

(Cell Culture Application) Jgbw cois o colaww! -V-f
(Removal & Purification) s , > g g5l -V-0
(Traceability) obs, olla>de -V-#

o b 35 3 lge V-V

L FBS (gl p3Y (slas sl

(Safety) S35l siasl 5 Lice -A-)

9523 Sl -A-Y )

(Bovine Adenovirus - BAdV) 55 g ,95501 -A-1=1-)
BHV-1) Lls ugps-A-)-)-Y
BVDV)5lS wsgig S 6)lons Jale o909 -A-N-1-F

T URPIINCS W

Lasdly 555Le A=Y=

GMP slas lasbiw] cos g
(Herd Selection & Traceability) a5’ ol o Lace -2-)
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(Collection) s yeul (5,5]aez -4-Y
(Processing) aias § ijls » -4-Y
(Viral Inactivation) os,g (s 3be Jixd pé -2-¥
(Quality Control Testing) lacus § cuasS 8 -9-0
(Packaging & Labeling) s ,la8 oz 55 5 (gamains -4-F
(Documentation) s ;luacias -3-Y
(AUitS) s y3b 5 6 yaee —3-A
(Antibiotic-Free) a5 g. 51 955 pas —1-A-)
(Absence of Harmful Chemicals) jas ol slge 9525 pac -4-A-Y
688 kes g olord oaS -) -
(Chemical Quality) lows coanS V- =)
(Protein Profile) .55, Jlgpu-V--1-)
oS 5 a1 =112
(Albuminy cpagdT -1 =1-1-1-)
(Globulins) oy Jg:sls -V - =)=V -1-¥
(AJG Ratio) :1g9lS @ fpegad] Cons =V o=V =V-1-F
oy 2SIl g agyg cdale —) o=V -¥
(Na+)pa o oo =)+ =1-¥-)
(K+) oy g -V + - V=YY
(Cl),IS oy =1+ =V -Y-Y
(Ca2+) S g0 -V o -1-V-F
M2+ )os juio (yn =Y+ =V -Y-0
(POA43- )lawd g0 -V o -V-Y-F
(Osmolality) art¥geusl -V« =\ -Y
(Glucose/Lactate) a8 gzl -V - -V-f
(Glucose Level) ;545 o -V - =V-F-)
(Glucose/Lactate Ratio) oLsSY a4 3555 coos =) - =)-F-Y
SrSolail sl g, -V o) -F-Y
pH Y-V -5
e PH =Y =) -0-)
e sl =) -V -F
(Lactate) <lsY -V --1-£-)
(Ammonia) Slsgel -\ +-\--Y
(LDH - Lactate Dehydrogenase) ;U5 ,0u00 LSy - --V-£-Y
(Urea) o,g -V - -V-#-¥
(Free Fatty Acids - FFAS) ol;1 > slasewl -V o -V-5-0
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(Pyruvate) olgg py =Y+ -V-F-7
Fsbo slaps 3T plo 5 (Aldolase) ;¥ga1 -V -V-p-v
@y (Functional Quality) ¢ ,Sles cobnS =) --Y
(Cell Growth Promotion Assay) Jsbe o, gl Cows =V +-Y-)
(Cell Attachment Efficiency) Jslw Soims cud =) +-Y-Y
(Clonogenic Efficiency) 3:slS s =) +-Y-Y
(CytotoxiCity) coow cans -V --V-f
P sl oolanul 5l 8 codeS JpuS ) Y
(Physical Inspection) S 5.8 3L -V« -Y-)
(Post-Thaw Inspection) 5,5 5L 5| ey gy =) ===
(Microbiological Testing) s35sug,50e slacas =)« -Y-Y
(Functional Testing - Cell Growth Assay) (s ,Skee s -V +-Y-f
(b 5 FBS (61,0) (ows s (ol (slocens =) - ==
(Rapid Chemical Tests) @ yus (oolowds slocuns -V +-Y-F
(Risk Management) <Sws , o pow -\ +-Y-Y
[P ESICH DU ESt I A I
&“9:“&“] 3 oolaiwl pas -V - -¥-)
Gl Coanl il Cross-Species  Sogll pas db Y game 10 ooliiwl &jgo jo -) - =F-¥
(Zoonotic Diseases) Sy slocs lows Jls! jas -V« -F-¥
Cross-Species (Sogll pae fyrandi slogil il - - -F-F
(Herd Selection & Geographical Origin) a. clsesl -) - -f-f-)
(Viral Safety Testing - ICH Q5A) 05,18 cwg g s -) - -F-F-¥
(Inactivation & Clearance) i 4 gjloJlad e -1+ - F-F-Y
(Prion Reduction) (s 5 colais! gbows -) - -F-f-f
olasde plo - -0
bewgy =)
CORNING &5 5 51 «(Fetal Bovine Serum: FBS) sl o Lis L om0 (LT oals5)Certificate of Analysis s 3 51 (sl aiges -)1-)
Adult Bovine Serum (!, Certificate of Analysis aiges -1 1-Y
Clinical-Grade FBS  solgig slaaip —))-Y
b cunggs -\
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(Acronym)e;ls/ yiaso (Abbreviation)w!lais | puudgi 9 cow b

ABS Adult Bovine b 598y ol catS 0 5 W e oy Al slagls a3 5l 4T ey (il o oy
Serum Oyt Su3elsiSise 5 Slihod oo )l5 (S s Sy slrosysl B g
g o0 03wl (§3ie SLS 5l g o) by eS L oy Sl (oaie
ABSA | AdUItBOVINe | 4l g5lf oy ST | osimntan b ogias Oppoh &5 iSole shoygl b all oS o ST
Serum Analog 3 255 i |y @l g8 e sl S 0 ,Shae 5 S5 51 an o
o (23Sl i &l slbuns oo )l L Jolo S (slabamo jo Vsano
D550 B4 s
AM | Ancillary Material | o 31 SaS olge | 2l Jpamme o Wigdisa oalitl Jolo (35S L ads anl 50 (S Slse
sole s3> g wilo oo (Bl aiwlgml Ojsods pal s Jlade 4 b 0l jax
o] coasS Ll s oles Jeame Excipient L (Active Substance) Jles
2 )8 o 8l Jpamme 0l Solld 5 el S p Lo
API Active solel g5 8,350 ool | lad oole ol .S e Slol Gloys Sl a8 el g)ls o Jlad g Lol 25> API
M odtont ool JUb |l e b o5 b 3 15 S laSLe o 51 s oS ] o 5
Sml el b 6pfiay (Sl (Gloyd dm S oo Joli oleerntisn
S e
AS Active Substance | osls / gyl Juud sole | Jotums 5 039 Sgalin b SG3alg5gms «Sa38J55Le,l8 51 lls a5 oS 5 b oobo
S s s el gyl Slays S

R e a
ATMP Ther?dv:/rl]cg'd' | @l Vgame | b Jobe 0] aly g o5 S9dige S (e ng8 Syl ) (29,5 4 ATMP
g?/o(juectlcma iy Slops | oslital lagslos panseis b (6K (0loyd (sln g Wload (il 8L (cwiige
RSN g oo

9 Sl Jobe

(S8l (pwaige

BSA Bovine Serum

Albumin

S35 oy Cmnged|

(BOs taurus) 45 o5 pyw 5l &5 cuwl 235, Bovine Serum Albumin

Sl g o g LoDy 50 39250 9 0 FONSE G ol S9d e gl A
ipYsS, ) mae LS5 1) o slasetay S AFO-00 sgu>
Jsbw <z o BSA l solazal (Quality) cuas oS 4 (Regulatory)
Ancillary Material / Process Raw ) aulp SeS ool S (lgicas

Db o 48,5 Las o (Material
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BSE Bovine Shglliwdl | 0gb oo bl (PHIONS) lacygs 51 50 a5 lagls ;o 00uiS 51,3509 ,88 (5 Lo S
Spongiform L , L o , .
Encephalopathy Baigh bl | jall g ond Ghe S8l o el oS wiis anbné Glagntsn Losn
0¥ slwdsls IRCEL g E N S E PR V-]
(9%
BVD Bovine Viral 695 owgpg J! | BVDV — Bovine Viral o] Jule o5 laglS ,o cwgpy (oie s lowm o
Diarrhea CMSien ey Lilg5 o g9 ol (PESHIVITUS i 5l) ol Diarrhoea Virus
Lo bl (ol e 095 0 (9 SRR S g Jlewl Jed 1 o
D5l i slags el
CEP Certificate of L &bkl _»l$ | EDQM (European Directorate for the Quality of L.y alsS ol
Suitability Ls)l asSlo s | DIUG) syl oy oole a5 wasse olis 5 35500 ke Medicines)
<l European Pharmacopoeia (Ph. Eur.) <Ll b (Substance / API
Sl
CGTPs Cell and Gene Sheys NVgame | o b bl oo (slp a5 atians aid iy w slag s 5l slatws ooyl
Therapy Products ) : ; g
O3 9 ngw P (oo g oo oolawl Lmd')" L Lanl.w C)La‘ L su)i:b
Co Certificate of 5IUT 2168 | L oaiSadgs bawg 45 ol cilo gy 12 (Ao g gomy (oiw JIUT alsS
AJ/COA Analysis o . o ) o
S 9y 2 oadplnl slagyge;l (aled @l 5 95800 olo pitae olilej] S
b ko 50 s m 4 wleie 0l (2lsF ol 08 o 315 |, pasia LOT
«(Potency) lsi osls e slapysesl Jolds eadiy i i 5l Slasiis
o3 COA o by lail cosle 5,5 (gl 5L 5,90 2S5 Glo S5y ple g (o]
CoesS i 53 Bk g Sl (6,55Y465, GLail 5 2bo ) cuaS J S olass
Dl (55l
CoO Certificate of Toe o816 | 1) oty adsl oole (ol b adgs Toe 195 a8 Cenl (oo (s Tone 0155
(CO0) Origin

5 Shaty 5 el 0y (obis) Sl rad jglitess win ol S oo s
Lace b olgo 9590 50 035t ¢ ol Lo b b po tml sl (13
Cgrte S e Sldas I (L850 g 025 (0 )8 ooliiul 3550« Slge>
u....wju...oh o)ad)'gbo))jdé;,emwdl‘@bpbabaly Sl 0gd oo
Codls Conndg 5 oLdlaz Lita b as e (6,95Y55) Sy (2l 5 Sty
ooliiwl 8,90 (85,5 &y90 ;0 TSE/BSE 4 b o wlla>do ales ) Sllge
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Gl adsl oole oS Slais 5l pisu Glsieay alsS pl 08 oo )8

S0 aales a3l 5L Gyse )0 5 05D e

CMC

Chemistry,
Manufacturing and
Controls

L csle
o, 5 (W

o9l 0ole S aas e yLas a5 el Slasias g 28 Sledlbl 5l slac gome CMC
455> (Drug Product) g,ls ol Jsa=e ¢ (Drug Substance / API)
Sz g dsdoo 0303l 5 J5S WSz s e g wilead dgejd 5 (b
G 5 oy Jsbo o ool (2155, 5 (POteNCY) T & jud «osls wioiS
Dl g0 (el

(Chemistry) ol ool cay o5 aigSz (So5elam b (olond oS 5 a5 514l
(Manufacturing) sgs oo plosl agie ol odgs ol

plsl gl Sl Syu8 5 (sl oS el slp &S sl 5 e
(Controls) ssss oo

Ol 4z

CPE

Cytopathic Effect

Silgie 536

ot Ol s dsbe jo a8 ol 69 Shos b (5,0l &l i 4 Sl g 3
ol wilgs o i cnl w3 o0 £ 500 (Sgte Jolse b Lagmg g b Soghe
b)) g eloled lp g amil ko S b olisle wjlasl (JSs 5o Gl

55 50 518 eolial 350 (SuSedsm 9 (St Slolej] 55 sy Sisie

CS

Calf Serum

slo i ) a8 Ygane) sz sladllusS 55 5l ol go sallugS e
5 bt n il layeSh YL polie (rils Jds 4 g 098 o0 gl (o
5 sy ooyl s i ole ciS labizme o sl gdie ol

29 o0 o3liial 03,08 j5body (59)9SSgm (slatagn

CTA

Clinical Trial
Application

W PESIR
= gs.’-L")"‘)lf

97

S Gl (8 glooig o5 s0udS 51 S, Clinical Trial Application (CTA)
Jhosl ol slosles sl il anlllan g3, 51 oy il gl 255 S
she hosd a0 S 4 (SPONSON) uilewl a5 sl sloaigy &bl jo .S
Ethics ) ! 4 S 4 (National Competent Authority - NCA)
$9) 2 b ol S plil sl comsy 05l B oo e 41,1 (Commiittee

S el e 1y ol

"
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CTD Common JECIRW Glasles 4 gyl e &l sl (el 5 3ol B &Bly 5o i oy

Technical o ) . ) 7 . "

Document mol b03g /S i | b,k ez 8L S sl (o 5 bsyl ;0 EMA U ol o FDA aile) LU

ol .l (Marketing Authorisation)

DHS Donor Horse oansSTanl el ppw | o3l T adgi o Joko ceiS o ool sy a5 Wlle slocesl 5l onds 4235 o u

Serum
Deden i (SIS s 5 Sl sloo )5 plu b
EMA European L)l ssols ols] ok 5 @)l (bl Jots 9 Sl gl sl )3 g)ls (S5 sl ool ]
Medicine Agency
ilge byl apolosl gas sloyeaS s lag)ls el
EP European Ly, asSle b oS slao ailiul cow, g0 K, EUropean Pharmacopoeia (Ph. Eur.)
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! Modification 4 Alteration
2 Treatment 5 Preservatives
3 Enhancement ¢ Ante- and/or post- mortem inspection
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ol S T gl slos )5 51 el FBS 5l g Yaoms w5 i 5l o] 516255 5 5,lub el oY (inactivation
SLimSTy 5 pro Sl S5 S3sls e 5 Silsisnl Sloced bl (JLIST rae sladsbs 5 ads) ladslo ofisa) ol
&2l @l aeils (BLS (Jyams adg )3 prw Gl jlesliiul &jg0 50 (5)95YsS ;) Sllamdle jlaie 5l adboe (Sl
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L olyod LoDl sSilo 005,500 « wypg sloiws Jols (Certificate of Analysis);JUT .alsS «(Certificate of OriginLas
Lol (6950 Hlored puie ow)p Lol il 12U jles el ;o TSE Sy, 45 &> j» (0040 Viral Safety Documentation

'(Iron Fortified Calf Serum; IFCS) a1 b ooy & allwgS oy —¥-YY¥

LS 5 byl 5l m b (Processing) s ,gl,8 al> 1o 50 a5 ol (Calf Serum) allusS o, co5 Iron Fortified Calf Serum
3500 55 i el 4 aS Cul slbaainS o Joke o) dss o] (ol Bus 058 oo (g3l g (i) s BB ol
Sl a5 Jshe sboos, (S 3)50 50 Logass e oo o Jske 1055 5 0, aal3l sl Ygero Iron-fortified calf serum
o by b (g0 (slmod, iluiss sl ol ¢ ool i (sl ol aiile wifs 65Vl ol 5l DNA 3 5 eudili
Jopel Glanetisn b orslSgen 5w S5 Sl oy 5 0l (izeen (HEK293 § CHO) (2555 ouiiSadys slaJskos
e Rl pleie @ e Gl Grizres Sl Sl Pl SBgng )l sleed) Sledshe 3550 35 Cundg (nl &S 09 oo
Calf Serum o a5 coul ] Jgoxe Calf Serum L IFCS wglas .ol ouls 8 a0 oo IS & 15 ;o Fetal Bovine Serum
55 lge gl il (g, 5 «seS0sF Sl i luled (ol e 0 S 5 et i 5 o o8l s (ol
oole slros, sl g atils pdy 1SS g oo 7S o laslinl ol adaw 4 cuul (glaseas dron-fortified (slap yu 455,50
dron-fortified Calf Serum (¢!, coaS (5,5Ys5, Sllaxde Ll 1 .0uS co o5 g o2b Variability 5l g ool soailin
Jade 5 ol 4l alox 5l s a8l] 393 (s3lgiiuy pw il sliwl 5 (COA)LILT leS o 1, Sledlbl bl BacSods
oS 5 E95 (e .Zuwl Iron-binding capacity L pg/mL Iron ce> Vgoso 45 098 Lasein 385 Wb oddosgsdl opal
pll 50 5 )lse cpl yo .aib oo Iron chelates 4 Holo-transferrin ([Ferric citrate &,q0 4 Vsoso a5 35 aeie Wil o]
Slsle;] ENAOLOXiN v 9031 Sterility (9031 Mycoplasma sl yge;l Jols a5 sl (65950 oy 3 lasli] slogyge ;]
JS ey Olie o Osmolality o pH i (Viral testing (BVD, BVDV, IBR, PI3, reovirus, etC.)) cwg gy (oo
Safety )ogs doped 45 Cool (55900 Safety § ol Slislojl Slaiis (izren 35500 (58S (o]
Slacas (Country of origin)eas (s,51,8 g ooisS algs 445 sLive [TSE/BSE statement ;| a3 ,Le 45 (documentation
roN- oy S| Coles ;o (Gamma irradiation certificate)lS il 2lsS ( Jlos! & )50 ,o g [Traceability documentation
UalS iyls ol 5Ls aS Sles, 0l (oS dudgi il slo )5 50 Wilgs o Lol cieus FBS LalS oy ;551> fortified calf
Al saS SeSSupplement )l 4 (SFM) g s oy slalass (jaw¥ g0 8 g cadsi a3

! Iron-Supplemented Calf Serum, Iron-Enriched Calf Serum
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(Specified Risk Material (SRM)) psico plas b glocdl -Y-YF
aS 09 oo 485 (515 o5 94y) Ol 5l sl slaplal b edl 4 SRM L (TSE/BSE Jlasl ¢l ) (aseiv jlas L slacdl
Jdo med 4y aiil asils 595 o |, Bovine Spongiform Encephalopathy (BSE) wile S 0 sbos Lo Jole o)l Jlozs]

..\.:5..»69 ERCS &)5]5& 9 @9)10 u_:y&‘a?u J.J}.’ 9 L,>_>L.\.(: o).».‘?u) )‘ m‘)afw)s.‘aé.: u‘)).a.a )| 6) 3 o ng,dab u.v‘
Spinal (i) Brain ;5 ais,le a5 coul (68,lg0 ol Ysane (ylon> o 5 5505 &l e 4 diny 55,0 SRM bdises
i eas (rodie) 5Kl O gire (31 aw) Jluwl s 5 cnas slaodie d(dazxeaz) SKUll (apiz) Eyes (glsv) cord

..\;)b I, (Prion |nfeCt|V|ty) OP 2 )l.’ O s LQ:g.Asl: u.a‘ aS Cowl ooy aas aS ¢ f&?}f 039 L':”Lé&"" > ‘ﬂLbo)y &L‘?u
aiile Slow> Lite b slaps 5T (BSA)SS o crangad] (FBS) 558 (cii pyw aiile Sujggm DY gamme adgi )3 o)lge
L} )5....5 )I U‘}'} o) clodis M SRM )l 4.;]5‘ \)‘9.40 as 05....; B ) ngJGA ‘Lasu...flg 9 ‘u.,.:Y) ‘((;9})0"'““")" P”)j
Bovine L BSE .3 5| ol len b Losiins SRM .51 5925 losT 51 (Traceability) Lols b3, 9« BSE (ol S
s e a0l Lo 10 (g8 b oS o (64565 b o JS8) weSL-alewn g S s ,lew ¢ Spongiform Encephalopathy

Ll Slgm slge w.ob o2y ,o (Biological Safety) i) ool JyoS SOloladl oy 5aee 51 S5 SRM GBi

(Country of origin; COO)elwwls i/ Tuwe y9is —Y-Y
aS (5,988 S w,Ju_A o ol 5l Jpame a5 54 so aliS (5,55 4 (COO Laisl & L Country of Origin) Toe )5“.5

el 00 d b a8l 5y, o] 50 054 (Derived Product) sos giie Jsame b Y(ABP)

Certificate ) ;JUT calsS ;0 AUSIA)p yos Caro (Mol (s ezl (ISIA Traceability Program) Lo, <olils aly 3.l

o o3 el 3Y (il o dgs aie i bglste I Jgame 51 taigd 1S3 39390 slalas aan wb (0f Analysis — CoA

! Trigeminal ganglia Gpae L CID jl ols g5 ol wed e sbml — jin ornb lacnsigy o JS&
j'?cc))r:Z?llsrom ganglia ,» BSE (Bovine Spongiform Encephalopathy) sle 4 ss5/T slees s,
4 Distal ileum 5 «BSE (Mad Cow Disease) lusl JSo» 1, VCID 4,005 ool o po o8
3 Variant Creutzfeldt-Jakob Disease (VvCJD) el o
Sl sl 55 (oraae 28l 085S 56 551 550,55 LS o Lol ;0L (6 Loy So VCID ¢ Slaughter

5 S B U g0l yé (gloietSs siny — (PTIONS) oy 41 (Sosll 51 5 a5 7 Animal By-Product (ABP)

¥ International Serum Industry Association
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aile ol 3ylge (B y0 ;K (S b drogs |y il ailie bglsue 5l solitul S jobas ISIA 598 astie js lawe o
U9La.,..o LgL(de.,.a L 03 Fliho Jj,«a}u» B L 99 )'\ aS ol @LA QYM S)g0 4O 5JL> Oi‘ L '6)5)-‘ 6&;,4:1 L_SLQ‘B)MJ
ol sl BB Tas 1928 lgicas sld Slo Jgame (Country of Manufacture)ads Joce jgiS csloss JSiis

(Derived products)eaus guvie &Y guazo —Y-Y#

S9y 2 53918 L T o Ol als e wim b G plil a8 st Y game (Derived Products) oo giie &Y game
& Y 00 ¥ ooole g, asolosl Yoo 4/ £9 o)l (EC) 0,80 3k 5 an oo Cows 4 TABP) Slsu> il olga
[RX9 L s0lge (cimy «Cuwl (Animal By-Products — ABP) Jlg> ol slge o poe sl bgyl apolsl Lol ol )80 51 (S
eilage ol 5l oS sl ) Gam g ol g Yoo d Jlo o o) ke ol g sas oolitt] Sl G pas gl a5 Sl
Gl ezl B el ol o) e Lol Bus ol Slge ol cewlisl @ds b oolitul 1,5 oy jlasms 5 s clus! 1,
JEh jlas pals il golio )3 Sl ol il sazme ooliil 5 (5518« Jlsem (lr Slge ol @89 5 05033 (Jo w5510
oo el 055 US (sl (traceability) ol piesw sl g «(BSE axibe als 5 oludl S jiie slags lows o354) bacs Lo
b

b Y game dogyl gl b Sblgs 4y Jolis Animal by-products(ABP) L Jls>  oil> olge coyyie ol (VDY oole 3ubo
A 50 Gl Gpan (sl oS oy @ Aol plo g (gtyz gy (OlyFEl (93 5 il 5 iz (S o Slge> Lt
il e il oais 4id F

Sl S olge il 5l aS sis Y sase Derived products (DP) oo giise SY gams o) yd0 ) (VY oole 3ubo
5 BSA) 5l5 pre easl (saio Sloaz brpsin OIS (Y b 5l Sl el a5 sl cens @
A 0055 5318 (glop e

QS (50 (GO ol (S ) ylas aisd ds 4 1, ABP b g il 0lge o) yhe ol 1 SGlgas (il Slgo Sy (guigadnd
5las,le oS

! Treatments 3 Processing of animal by-products
2 Transformations 4 Regulation (EC) No 1069/2009 Article 3(2)
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w03l alEiyle;l Sllgs BSE/TSE L Lok o lge ¢l o5 le 4S5 (6 low Jl (5l YU S, b lgo :Glas o 5LV &
| (s Jols plon b s3l5 0522)BSE (6 lons ole o Jloiml oy i a5 5 o wiile ) pasiin Jlas L glacdly
(%5,0s

.009_” Slge g e sold 395 cae 10 10 08,0 Dlilgs alY aiils (lawgio Hlas L olge)V aiws

Lol (fit for human consumption) wiloas cols (aseis cuslio gluil Byas glp a5 Sllgs 51 olge :(las 5 olge)Y dtws
SYgaze adsi o Wl oo Slge ) atws Gl LG5l 5 sl g (9 wiile Wgdood Bras ) Y &
258 osliiul _alEiylejl Slge g lag s (g STys5 ¢ 5505 g

(Intermediate Product) tawlg Jgaxe -Y-YY
L Gillae sasein sloo )5 gl)ls a5 09 oo axaS (Derived Product) sois giie Jgpame S s ¢ Shoo b Jawlgas 55,418
Jolye & 4 jee (bio-medical sector) Sipan) (isw 0 ol eolatwl gl Jeame cpl .ol (Regulation)el, ae
Syl 5L i slweolel b isle
thuly Jyame e Ll o
Veterinary ) S jyals slag,ls (Medicinal products) slus! slagyls « Jud 5l 6 8,150 odgs gl a5 Jgame ()
Active implantable ) Jlé cuols LB Soy oliges (Medical devices) Sy ol «(medicinal products
sdd e 5 «(In vitro diagnostic medical devices — IVD)  alfisle;] aseis oljgss (medical devices
b ool a8 5 L o (Laboratory reagents) _alXiole!
sadide Jpame S 1) ol Glsn o5 adl o JeoS5 slojlail 0 T adgs J>lie g Lo (2lb o5 Jgame (Y
oolaiwl 5,50 358 Blaal gl Jaame G s> laie @ b pudins job 4y Wlgwy 9 8,5 LLas o (Derived Product)
2S5 8
5L g0 (CoALING) 23 gy (MiXING) LIS :0ile o)l 5L5 (LoSS Sldas S a joio Jgama cpl o Jl ol b (¥
(S ald (55,00 eg)ls (larear |y T lgi b «(Labelling) (s 138 o> 0 «(Packaging) sosai. (Assembling)
8,8 513k s (ARl Sy 5 (2] Gansiis Gligad Jlad (Bl (Sag Sl (S Sl
Dges oolaiwl 4z > o lg b oS

! Specified Risk Material (SRM)
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Ancillary Material ¢ Starting material .Raw material gl gl -Y-YA

Sl ;0 g &S Sjglen OYgaxe ades o Ancillary Material ¢ Starting Material Raw Material . .85 &glas
aw O Joke LL » SYgame 5 STy ( Seiglon SYgame wg )0 Wed e 85 oLl (gg)ls sleenisy 5 SVl
Ancillary Material 4 Starting Material Raw Material :055 oo 458 3 oLl po b cdel aS o jlo 0429 ppe jls 22
5 GMP lolll ¢ aS S pmhaw L) 0o 50k comedl Mol dus ol oy glis (ICH EMA FDA) (5,55Y55 , sl ,o
el Dglaie plaS 2 6l CTD jo (5,155 0gou

S5 by (0310 5 g 50 Wilgs o 5 99 o ooliiwl adgs a )8 5l al> e y0 10 a5 slosls 1 :(audgl 0ole) Raw Material .y
3l ogd oo Jolds 1) digd g0 o4lg adgs a8 j0 a5 (colge ples Joolw &jle au abl axdls i el Jyame b Jles s0le
St 2l Jyazme 10 Sl (e 5 gl oo oolittal adgs iliie Jope )3 lge (nl &S Sl (pl Sl cnl (Lol sla S
& s Jolo SES 55 Slga ol Gy pme sladigad I s kS S5 585 ok 4 Wb oalplhs 5 Wb i b il
«(Media powder)ccis Lo (Buffers)ls 8L «(Salts)laSes (Glucose) ;S sls «(Amino acids)laowlsiwl Joud 5l 63,150
038 g S Plasl s Raw Material (yl pls 5405 0,Ll (ENZYMES)laps 351 5 (BSA) 5ol p s (puagd] (SEIUM)p 1o
e 5l g wisd co Juli 1) adgr ;o colaiwl 5 50 lge des g oals a3 )5 a5 o IS AMasl G laie 4 olge ol ol ol .ol
(L gio Risk assessment xlaw)sgds oo 423,85 L o lisly Jawgie S maw 5,8Y65, 5 o)W

5Ll o1 5 Active Substance adgs a5 cowl slosle ¢y 5leT s0bs (5 ,55Yo3 ) i a5 ubo (s 3T 00lo) Starting Material .Y
b 1 6,5Y55 ) Uy (Jdo (rod 4 g 009 (API) srg5ls Jlad oole cilus 4,0 alaii sole ol Foolu lo 4 050 o0
5 wsgr o Active Substance LSzs ;s Laiiews a5 Canl ol 5eT 80be s S 5l .cwl Raw Materials I 5o
39559 5 T Bypma slaaigad 53l (5| AT s GMP Gl S 5 23k ndy ol 5 paseie S wl
(Virus seed) «(Plasmid DNA) saewdly sle DNA (WCB),IS" 5L 5 (MCB) Lol Jslo sSSL Joud 5l (65150 41 g5 oo
Y game o (Tissue samples) 3L sladiges 5 (Master seed for vaccines) ,uSls adgs jo oolaiwl 5,50 (cwgpy o
wlgo cpl ol plo 040 oo sloeld Starting Material (s 5eee Cell Bank «So59gw (sloaisT 551 (6 )bows 10 0505 o,Lal  Jglu

L oo)ls aal 8u5g, 10 oYL coenl il g ai )l (o 1Ko s (6,555, J S g 00gs Jled oole sl Eg o alads
5,15 03,41,6 CTD
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b 095 o oolinul Gene Therapy 4 Cell Therapy ;o i Mol ol :(aig] 8 S5 e3k) Ancillary Material .Y
el Jyame ;0 5 aituas Active Substance ;I _isy Lol wigd co eoliiwl gy anl)d jo a5 solge (USP 1043) iy a5
Slaels (AM) S8 slga lgie 4 cilo 3l Jgame o Slas g ol caieS (59, lizman Lol el 526 T Jlade b 03l5 )
3] e L2 sy sloygaS dacnlS gl Jod 5l 60 )l5e 4 lgi oo (oS Slge ol Bgyme gl aigai I ais S
D03 0Ll ey g0 uiSSs 108 aisle (Matrix coatings) oS sle sloindsgy 5 «(Serum supplements)s ,o sl laSs <DNase

A3l S Jgame CutlS (55, bl it ol Jaame 10 5 00l slaald 0l 8 SeS olge ylgie 4 slge ol oyl b

629 Y ey yiw 3 (Raw Materials)adgl solo -¥Y-Y4

Raw caisd oo a28,5 olinil o5 ancillary materials 5 raw materials #Mlao! 9o cpl So3eden o Joko gloosls jo
a5 slosle (Sl sol)Ancillary Material 4S5 ,5.0 ;0 o )ls paiins i Jled sobe by Jgams adgs ;o a5 slosls Material
)5 8525 2o Jpazmo 5 Ygann 5 29 s osliiul (o sho (5510055 b w3y Jo) 213 &) SaS (51 baid

sols J.»&m; L.:‘ u,o)L)).v 5..\.».!9.: ) Sl k)&odo 9 09...;640 oolazl w) J}M L> @9)‘0 sole &: .\.»J}.: .\.».:")5 5o as L;‘oéLo R
oolaiwl 8,90 olge Jols Raw materials «Sujglgm audei )0 05d oo 0dusl adgl bole ol axils i& ol Joamms b Jled

Lg)Lv.:uan «(fermentation) J.M SR Ok ‘Lszl..; )_,...S: 9 M) RAY Ja..m A J..,_e 3 Gal.m J.>|J.o 5
Raw Material Ysoss ) T a4 (60lse (giuny DYgaxe ol o il oo oolatul 5)50 eV e ,8 o «(purification)

Cell culture media components
Amino acids

Glucose

Salts

Buffers

Serum (. FBS |, Calf Serum)

e Bovine Serum Albumin (BSA)
e  Growth factors
e Hormones

e Enzymes (. Trypsin)
aS ol s Wigh gandnb 58 (SeS olse L Ancillary Material lgie 4 lal i 3 50 Cenl (Ko Slge ol 31 S
v
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adg 5o oolaiul 8,90 adgl Slge .ailas 3524 (final product) Sles Jgaxe o Voare Jy Ngi e oolaiwl adgs anl g o
ICH Q7 — GMP for Active ;I u5,le o] Lol gl 5 009 3580 (oS J S piacw S Cov b So5edgn slag,lo
.. 3 {CH Q5D — Cell Substrates /CH Q5A — Viral Safety of Biotechnology Products Pharmaceutical Ingredients
ol 3 9,090 el Raw Materials eSS

ol 5355590 00le Lo oole aSiul an b s(Identity) (o gb sWygesT

Lo Sl b oallsb syzg ms, 1 :(PUFiLY) pals

Solubility Appearance Y gou! PH asle 1 o loortisSs 38 (sl 505

Adventitious <Mycoplasma Endotoxin Sterility 3 5l : s> Lico b Slge (lp (ogasa o o ) os) B33
TSE/BSE risk 4 wviruses
el £3Y 55 sl Ysese Raw Material o (sl

o Certificate of Analysis (CoA)
e Certificate of Origin (COO)
o Material Safety Data Sheet (MSDS)

o  TSE/BSE declaration ( sle> Liie &50 ,9)

e Viral safety statement
e  Supplier qualification records

1do o =Y

Sl s )l sl p (Jebw Y pamo j0 (G915 (i oy 3 eoliiwl Y-
5 Jsko conS 9T 55 oslital 590 o kS S5 pe lacon 5 (S Sajslam lagls 5 (55slgSm Corio 5
51 Adult Bovine Serum)yal 98 ¢ s 5 (Calf serumyailnss o s (FBS)4lE v o s (SEIUM)p 1o sl (slosglas

Sigon ooliial o (slap s chliis gl Sl Sgamo 55 5 Jsho S 4o i Jobo SIS 5 5,555, i
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Slgi o il e 50 TCS)allsS gy 5 TABSEL 555 oy ! FBS) 3l i oo 31 i)l Lol et 51 a8
ozl 31 e o (ol (slaSis 5 9550 ogmime (s (siotl o Sty 5o lop o 3| o5liil Syl (slos
Batch )sodss sV > e55 5 BSE/TSE)apsn & (Sogll calodlsSile (Sogll (Jlom slogugns & (S35l
S sladase jloolatul 4 iled d(S05e05m0) s (295 S5l 5 (6550555 gm0 () yde Cario 4o S yuen 4 (Variability
5| eslizwl § (Animal component-free media) slo.> =yl w8l cuiS slala=es (Serum-free media)s . ;5 s,k

Db oo yin Jobw ciaS slalae o (Recombinant proteins) s g slo iy

{(FBS)lS (Fuir p s -V

C‘)M‘ "\'i"GA Cawddy )b)b 6[&9[5 )‘ Lmolf)L.M.S o as (bOV|ne fetUS) 3[5 Oy 09} )‘ FLI 00 o ‘(5515 S P
63l pmolie shyls g ovgs 1ylo 1) Joho etS 6l oS a3V pow opl 45 el ol FBS (Soiglom slo g 5l 09 o0
FBS s fpe a5 .ail co Sail alsy sloosisS )l syl g eyladknS b s o5l 6T b o Fals) slo, 5256 5
e o & Jsho 8355 Slining alonl 5 1ruSTy s s3b T adgs ol slasho CutS sl o o0
03052 (Growth Factors, GF)as, sle,ssB «(Albuminy s L8 5l o)lse 4 ol oo o] dol SlS 5
5 (Vitamins)la ol g «(Lipids)laa] (Attachment factors) Socis ¢ Jlasl 55, slo,s:S1 (HOrmones)ls
5 bowd Wb o8 gwix prw Slo> Lece Jds a0 6,95Y65, Slate 5l .ogei o Lil (Trace elements) ol g wlweS jolic
Dz i (MyCOpPlasmMa)loasdl sSe s «(Sterility) oo il slagyse;l Jod 5 ciws; (sl 5> slagae;]
Uyl g CAAVENtitious Viruses) ws s sleSogll g aiulgsl sla wy g bl oyge;1 (ENAOLOXIN ASSAY) yannS 45 90l
pro Sdg3 Clae 598 dliul) ed 40 098 bl (BSE) 6o oygix s [ (TSE) Jisl b xiiwl slo sbgllinl jlas

ol ogn Sl 5 S5 (S
b 5 Susslse slo 03,518 )18 5wy wnls (b yo b, 5 4 (Raw Materials) ol slse 51 (S olsie 4 oy
ol el Ll plu g ol sbo Joko S (o (glaydss dlge (1 5555,00 31 (G 0)lsen o US| FERVIK g P VSV LAV Y

! Fetal Bovine Serum (FBS) 4 Growth factors
2 Adult Bovine Serum 3 Country of Origin
3 Calf Serum
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@La)oJﬁlw ‘Jsl...u ‘Sa.ma) uy&m o oolazw! 6‘).' [ 05....: sA.AJ?J 9 5)5])3 MLGA GMP 9 ‘5...JL| LsLCb\))L.\JL..w‘ o Py éy
Db conlie b slsle; TS 5 (Autologous/Allogeneic) sos s jle paseis

ol i ladamo 4y Sy o pes 5l ooliisl 5 09381 (ol (G3loo 55 5 (65l g 500 S (oo yiwd o &
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g g0 03wl FBS o Aeeee Loy 055 sl ez ol 5o 98 iz ogaben ¥ 51 i
dogeysn iy (sl ol 5 035 ,Io)l slagls Sisaly banmo 5 (N2 3, odb o FBS oy slstone 5 oS5
Lol Gl b ol b i ogen sl (b 2ot o T Sty Ladm 2S5 ) (sl a5 ol (G Slgae 5 o yis
35505 il el By (ali8l gy jsb 4 L lo Jsb 0 FBS duje o] 4y (o yiss (938059, (b S90xe 5 FBS (ol
Slaglel 5o ealitul jsliie & (53l oy S0 elsil aloz 1 glag 3 olx b sl aitls o 1) mlio 5 (laine o s
oo 83, 32 6l G35 o Elgil Ao oS Sl (55900 4SS Gl SO o BN ol o el NS 3 oy 9590 Joho ciaS
g g 0d; Ll Sl b3l sl e Jske sloes; 55 5 il lap e B0 Sialejl cnlply ok sl
FBS lp 5550 iRl cunl S (newborn calf serum)alluss o a5 ol oals 4ol Jlo oylaie a4y sl pgo b

Al 50,5 5y (Jokw o oo, cutS s

BSA Jilie ,o FBS

! Specialized Use 3 Adhesion
2 By-product
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09958 o oS ol JBU sleraS 9 Lo oygayn ) sl aiile s Ve v e 5l n g9l g5 i 5l 0ol g FBS
Lo (sl gias),] (gl LaSo lsic 2 ailyi o 30,0 a5 I ae 4 g ol FBS Lol £ 32 BSA sl o (55l ,alls
I Gy pole Aagi g BB )0 (5,500 08 4y pamie Glad )5 plaS 2 S Jee (ol ciS

S5 o oy Sy -Y-A

adg) sledsls 5 sk (glaos, o3l o Jolos glail 51 cang ks 45 i o wal 3 1, (8 CusS s 53 555y oy
(S oo Jon |y oy 21 T6 2y ekas 9 £95 FBA o L‘”LS*)L?&"" b sl gl g 0y (sla ) eiSE.0S o Slain )

1695 (o ey y0 092 g0 SluS i -

5 cdadlonel (g 8L b b 8oiS pel elgs o 3T carriers)la Lol> dacs iSUl (o daaid g b peling asle)ads, sl
(transfer proteins)oasas Jlaul 4 (binding)essas Jlasl slgiunssy p (1OXINS)pgoms g djlisg n PH &l s ol

FBS olulr 5" 5)laesS

T Joe @ 550> ol o5 5B 008 (eSS canlin job 4 5 udle 30 b b FBS ((Sojslom b0l o lsie 4,
S oSl drpo -+ b ggbens 5 57 (slod 55 Censly 0 FBS Foelng s (310855 ot o555 gy (55
5 Sl ol byl jo sl oo 0lid 5 o )50 3l (6 S el (gl 00,8 Cgd ol Xl A 0 ALY ube sbes o g 040
pre (100 EW)g o S 5l el GBaisS a5 g (laioe 09l 0223 (GYob Dae (gl Wlgh (oo &S] 51 09h Joor
o 169 ge xS oo il o0 iy gleand Sl 5l FBS aSibul 5l bl b oS oo ssliiul Jlo wix sl

9d dntd (B 8ad (5)la 3 Jyazme Dlasiie plea b gl 5w 090 s

! Bovine serum albumin (BSA) 3 FBS storage
2 Versatility 4 Sera frozen

I\Yd

-Y-1



() %

I/Ib / |
Py . i
B )
"-" r’n—/H\.tJ/)

r L M

ol 5 i lojls

S5 gn 03,9158 Wlgi ;3 Sl g (Slge Wiko (g,15 ColuS y5 51 alitiw! glovl, Jlgie
)
VEL /oY) eyl & g g )b GUI-DPNA-BIO-014 olods
- Sbael &b 00 655930 oo

3o eoliiwl jo 5 L ludl 5l sudd Fiieo Jgloco ‘Sboo)gi)é wPeas jo opg wllbasde -Y¥-1Y
J}u o & ;
Y(HPL) Slwd! e wlzd —¥-1Y-)

JoSao loie 4 (BaS oy bawgs Wlgi so g Cal Yool 5 sl 5l oot dgil Jglme 18 (HPL) Slusl o5 ol
fJalf O AP (eatie jee shls g™y Jols HPL sl L,;al..\.ml &l 09, )5 4y oy Gu).fab S CulS e
Gk 5V HPL 0l go ¥ 3 81 by 4 00 (65918,5 oS b 7 o BT slacsDy 5 SeSH 1 18 slowdly
23550 detd ornlS 9IS b M (g 5 5ol 1 2O slooaiiS Jld Jlasl L b oy galSidges ogi-slazxl ) S sloas >
s LsLér'siw 95 2 Gy g Sy i a5 998 e ST (T BF)asy sloygiSe 5l ool ppolis ¢ Jokos 5d (ol a5
g piSS aly Jaas o W O ey (6l ,guS 1 jogs Il Lds 4 PL.ai,lo GMP Lyl i )0 4 (g, B las (gl 0alds oold
3 Ngd oo dngd Ll e 5l daiies 535 [RX9 Shilo a) FBS G5 55 9 a3)ls GMP Lyl jo Sl sledsles Sleowss
59 oo ool Ll axdl (ol b ol oo o ladl lacSD 5l i Johw citS JoSo lgie 4 PL oslitnl & g0

30,5 (6 y5laem 9 33 g ls 5 13e loslu 51 jeme syl e JWS! SThe 5l g Wl Sludl Boains

00,5 &)1 55 Sledlbl 08 )5 oo 4oy g g0 oolawl HPL | assli>
waiie SN slaosly LT aS 55,5 aiius 2l g ooliiwl HPL odgs (sl 'Tadgl sole ylgie o lacS™ 51 ST -
75 o el o TSN b Lo oy (slo,giST 0 gl L s b ol o0 oolitul sdtd i b oad

Blaz M6 10gS Bae asile) sl caiie S sl (5 pd sboylre b 0,8 (18 Y 610 by S
208 oy |y (08 g ol 08,51 S sl

! Human Platelet Lysate (HPL) 10 Platelet activators

2 disrupted platelets " Thrombin

3 expired licensed platelets 12 Calcium chloride

4 whole blood 13 Growth factor (GF)

’ Platelet-rich plasma 14 Starting material

¢ Apheresis platelets 15 Stability

7 Platelets collected by apheresis 16 Platelet-associated growth factors
8 Freeze-thawing cycles 17 Length of storage

% Sonication 18 Length of storage
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‘yL‘aAjg)UaJQLQHML Jjﬁnaodmwu?;fo )o@|@|u5|eou&|fwmoal|‘5‘|Mwb -
ol 00 (6,515,5 V(S T (55,5 ¢ 136 (ylojlw CFR YN lgie 51 5%+ iy sd C s anile)s,s¥ss, obal3ll |
loads Qs.oﬂ PR3 ‘Ytsjﬂé.o.?- e e Ol ke Gubs LS oS wules Jols lieb] (ioren 4

Ly a5 ol Ggil & e 5l glacgema ¢"(CFR Part 640 Y1) sascie oYL J1,ad sl YV olgze 51 #F+ 25"
WS o0 e |y 0% Szl 5 G ooyl sl oY sleouliul 5 oads aog (FDA) 5,01 ()l 5 138 (ol
o3t ol 5l el (T ol Ban 03l oo Sl g3 SV game S g (3l i s (ol jsb & i ol
Vol 51 PF e i TC i 9}3@ ool lilocr 4 By slp o5 el (G5 slrosysTid 5 55 Sl s

o 5 65,1055 (59l sl 1) a8y iilags g (8 Slelill o ise (] ol S 65 (Platelets) eSSl 5 aebiyw|
CS denS oud 7S 5 pelie KuSed 5 Slejen beSl Ls)\%xs duo aile 63l5e S o peend IS
ol sy ol jo @lo)‘_,;o}.ll slao bl ¢ o Jolw Lgml 5 g slo o Laas jalaio 4 «5,l45 Jsb o (Agitation)
G a5 WS o fppei oy o] Sl s el ale, (HPL) " bl ey &l adgs s o .o
=l 3l>Dasleas screened (cusbe g HIV aile) So slas la [l 5 aS wloads a8 3 Sl asSTawl 5l oads ool
o 55 Lol 0, ol ygiST b wlond 3oy caseive slos luiliv] 3ub LS a5 S o Cprad 5 (s

(i S)arsly

b, e (5w 10 055 S < 0 LS S aies jgles Lewdly ;5 a5 axtes oo Jske eSO Agitation
o2 (S9) LS 05d so Eely niiar ol (Sedimentation) Wgd oo udddd b o 43 095 (55 o 4 g
"ooee b M eglas ol IS slae 4) (Agitation) lejee LIS (5,lagK A 50 iz o2 4 5 Jigd ALl
SloolSius 13 pylas jsb b EI (St oz 5 Stz nl 3 ESolr sy Sl St o (gl
S Jlo 50 atnen ISV 355 g0 el Joo ) 25y b 2l 00l IS5 (py] 5 5 g0 4 Vgors) pogeasie
(Clotting) ;yous a5 4y £4 5 g Ngds oo Jlad LS wgis ploul (Agitation) slejee 51 .aules Blre Lewdly jo g 0il
2y sl gS S HPL 055 o Loguas g on coslial Jlons 4 3535 sl 5 99,050 0o 51 lagyT o Skos 08 0

e al5 ES 43 3520

121 CFR part 640: 21 Code of Federal Regulations part 640 laed sl B 5 Gsa LB 5 pasla el ) Glisabl o Jleal Caaa 3510 50
YY) eanie WU Jipa adiged Y)Y olgie 51 7P (23.CFR Part 640 ( a5 ga o3l ) jlan 43 3y 3 (51 48 Cansl i sA

) Sl (sl 5138 Gle s o 534S ol 358 ) e I (slae sa3aFDA ( 2 collected

R A BTN SN IR PN TSP B RE BUPS M I SPIR: PRI 3 processed

) SA O peana Gl 5 (B3I a4 pald sk Ay R Gl aSe
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Dgd Jold plaal adsl cols (6,lugS 09 5,50 yo Sledbl Wl -

4 sl oo solitul sla by, wb «(Cross-contamination) sblite Sogl 5,90 0 Jloix! slo S5 &3, &l -
3,90 (Facility) Jowo g oums asl)l T odgs jo Lo "Oliazi b olge 4355 ,0 9,90 50 Sledbl g carogs |, HPL
20,8 asin | oolaiul

T(HS) il o yus ~F—1Y—Y

2 lee caws 4 (FWB) S 55 L (Source Plasma)sce (sloawdly dowodl | f)/w T AB s aibe o gludl oy
o 053 Y il 5Tl wolialesl slaanl i g g, cenlign « IND) (Sliriod syor (55l oo (sl canlss 5
Loy b oS 55 5 55lmr sloaia] 5 oSl 1 (giom 955 ) (Shoitons 593 gn a0 S35 60l 255 5 chrogs Lol L
2l s o JUsl glejle 5 MFDAY L) 5l 5 166 laslo ol )50 oubiiad (95 S50 o 50 il 5 Ginle)]
FG LD A slagisny st CRRYY ploie #08 (ion b bol5 cole, by ()la slasles plo oo (slo Josll s
el o plol CFR Y olgie £+ i

Slalie Sste sl lom (Fp il e, Nb,E laislesl plxl 4 65k " (Source plasma)ace slowdl” GBasSadss
5 Py Golew JTWNV) L sy ugng THTLY) Gladl g pistodd (osny Jed 51 TRTTH (55 b
L e e sl sl Ji il b OV T 08 Sl T ks P ¥+ oo lan) s ol
DS a8 inlejl 890 i Cighe ais gl (CFR 640.65(b) Y1) I pel 1,08 &l ya0 YV ise (0)FF+ .80 ool
Slge 5 (Sl 53 50 M5 sy lr sz sl plal 09 angd oS 55 b Ladly SIAB o5 09,5 (Sl p s ST
Ly s slaoled slo gl yiosae ayal ool 2 Sshe cnl s (ol 500 —p s g Londly alor 5l (55 S22 [ St
] S slas Jostil Lais > ol b sl 0 Jlael o blia ;5 1505 Log s JU! S, g5 L5 talS & dg3
~(Sz <5 5 € 9B ol HIV wile) S0 slisslens bolse ln 65952 slopyses] aloz 5l - bg5 sloos T3 5 (9>
(Dailogso (Bl pss (9 Qlizren

' Equipment 1021 CFR part 640

2 Human serum 1 Test donations

3 AB serum 12 Relevant transfusion-transmitted infections (RTTI)
4 Whole blood 13 Human T-lymphotropic virus, HTLV

3 Investigational New Drug (IND) 14 West Nile virus (WNV)

¢ Collection 15 Chagas disease

7 Processing procedure 16 Babesiosis

8 IFDA-registered blood establishment 1721 CFR 610.40

%21 CFR part 606 18 Zika virus
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o ooliaiul T 5l Sgaie 1y g eesl 65,84 amis siale)] SLelyll GlIs Less 31 b sas 351 (Source Plasma) s slowdl
Bl g3 Jlsb ot 0 s el slot, 5| ealiad L o ol Lawdly Sl oadh $ke Suislany SVpama il oy
Wigd oo ddgi Tooy S Sl (g5leJled e L (Detergent treatment)cos 5o b jles & Sgtw (S5 gleg S ulai N g g
4, (Source Plasma) aco (slawdly ool by abl cod sodss ol iz Jolis :yw Sl AB g el slaos]
08 5 &Il glasuw aSyl Ko 09 god a8 3 ,La5 o SLLIAB 6w adgi sl (Starting material)caole sadsgl oole ylgie
Sl b 55 (53, » a5 alBinle;] lacus) s ,50b,¢ slacyge;l 5l soliiul L (Source Plasma) ae (slowdy 4! s i
aie Jse sl lew lp Sl slaslys plo LT FDA ls jame b oas KW e syl (098 o plosil sasiSTanl of 4l
5 "ol olew TWNV) s cesy usns CHTLV) il Siysisaadd (oony Jed 51 SRTTD (55 )b S
@bkl CFR Y o‘s»'& SAVF G b Gilhe 55 sl ple VOLITL B el a8 G5l s s5e e el
b azsls
M oloal adglosle (59, » ol p Dldes 4355 0 dlax 51 600,5 diiuwe cds 4 Sl AB g adgs T8 e eled ol
555 5 OWU E9) (U 5 (Lo 5 Ol ) ()l siledledned llid (izres 5 ()5 S50 1) T a5t e
i b ool o0k 00l g8 (yrng 3l addgs anld Jsb o aziliz Jlesl ©js0 50 (T6 S oS e GG
21y eyl anulgsb Jolse (Freedom) lais aS Slaciws 3 ,b 5l wlss o (Safety) al cpl 00,5 @)l o sl p (se
98 (Sl wisS (oo DL (69l5 Craneg

loupdgi

:AB p yw

2 Jyame (pl 0gd oo augs sl AB Loyl Sg3 0,5 a5 g0l 3l 95 5l aS canl Sludl gy 5l c95 AB (AB Serum) s,
15,10 (goanie Coadl LY 5 LS5 AB oy o )ls slotng slas 1S biomedical sla oy 5 Johw cutS slaoliisle;]
(oLiT yg) (sl sl )9S5 )

! Inactivation/removal procedures 7 West Nile virus (WNV)
2 Column chromatography 8 Chagas disease
3 Extensive heat inactivation ° Babesiosis
4 FDA-licensed, approved, or cleared donor screening tests 10 Requirements
ol )] sl 4 Cleared o3ly (FDA) 5,61 555l 5 132 olojls Mol 5o : l Dopztgd source material
il s el ol g ooy 9T Gl 5590 GhaleT L pansts oS olfas 13 Eéyl rination steps
el 00,5 28050 1y lil 995 Sme 9 00,5 b 14 Bovine thrombin
3 Relevant transfusion-transmitted infections (RTTI) 15 Bovine adventitious agents

¢ Human T-lymphotropic virus, HTLV
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S5 05,5 s 50 Zenl B g A 55 09,5 lagyi il acle ganl (slacsoli T w8 oS cosl (I AB gy (s (n et
5009 B as ol il slls A Sg3 09,5 ol 8l aiia B as g A ws slagob il sl O g5 05,5 (gl of,81 ABO
slJsdS 59, 58] £95 50 o il o 4 AB e 09,5 ol 8l Lol aiee A as sob T glyls B Sg3 05,5 ol 8
255105 053 lawdly o 1y bagob BT ol 5l plaS e wss 5,8

AB gy 3l solisiw! Coon

oLl (ol aS 54 soliiuwl oy 5l ST .ol 0l slo,giSl 5 (sdie Slge UML, e 50,5 adlal Bas ¢ Jolw S o
) 5 el 50,5 Al S o 55 sl Sy (s (sloysi] 4 ond (K sl a1 O 03,8 o J20)
Sl g8 ool eslagol il nl W AB s o Lail 5l ais o Jobo (2025 5 (o) OseliaislST L (005
AB ¢ 0l Cillae (b Jgh) 005,85 L oaSTanl Se5 05,5 a5 Sloj pgas 4 wlwl Jolo S slalasxe ;o oolatul
a0 18IS |, sl oSy 5 (i) (s> cslocs sy JES! s 15 ool FBS (slp e o350 S gl
sl .l oo Caws 4 AB g3 05,5 L o BauSTanl (Source Plasma) s (glowsdly b k,LQLY 09 Slewdls 51 Ygore oy 1l
o Ygora ool sloJaSa 5 s lons Jolse B> sl upms 5 39 sn Lol Lawsdly 5l oy 5357 oz (sl (93 oliad
o9 S e leie 4) Jokw slaisles] ;0 AB s 5l 0,5 o )18 08> b sl pFLE asle plaas] s
S5 sladsle ade (1515 e ey a5l oS )0 5 (Sl Slillls 5 ¢ paa slagalisT wlg (prles ool
B0 0,15 9 08 oo colaiul cayls Ko

:(Source Plasma) gawo glowdy —Y-1¥-¥
Golenz (G55 sloodysld) Sojddsn slag)ls colu o oolinul sl ol 55k 4y a5 Conl pladl (5 laadly 51 o55
il (65978 0,k cnl )0 4SS Wiz 518 358 00
:(Recovered Plasma) 2380 30 glowndly L wglas

g lowsdy -
) causSTanl gz o gy oyl 10 05 g0 423 )F caiSTanl Lowiiions (Plasmapheresis) LoDl tal381 oL s gans )8 5,k
Ol g oe 0l S5k oaiiSTaal o 4 0)lgs (WS g dnbes g 508 SlaJ9lS) (S93 sla sl g 0ol lax LoDl w0
S aal (e jo )b 5o b) (6 ien Dlids v e o5l caiSlanl 4y IS

(Bl slowdly -
oaSlaal 4y Se> sl Jghe (g, cpl ;0 045 o lax> (Whole Blood Donation) LelS™ s> (slaal oy 4 conl olosdly
g sod 0l 550
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&0 Loy 8 ,,5°.Y
oslaiul (Plasma-Derived Therapies - PDTS) Lo 5l giie slog,ls adgs sl Lol adsl oole lgie 4y ave slosdly
A 55 3)lge el lag loe ol ogd oo

ol pal g el sl e Oloyd $ln (IVIG) g5 s (el sl -

Sedgen loyd sl solisl slayse -

Sed 5 wad Sl SiS g oleyd sly Sl Geesell -

P slagol il g sy sl -
a5le) 5,5 slalosles Laws (gl poF s jhos (6o bl ot w95 oo 5,5 Slsi 6505 Sl auie (slonsdly S LT
achal Sloanl b g (s Glaced (Foke slalen sl BaShaal 585 6,558 Jelis (nl o)) 1,8 EMA 5 FDA
el (53lglo slaails )5 )0 (2los g0 5

21 CFR part 606:

oo odds gl e @l yie" elS lsze L a5 "(CFR Part 606 Y1) oaste YL 1,08 asbins] Y olgie 5l 508 s
a3l (Current Good Manufacturing Practice for Blood and Blood Components) " o3 sli>l g G55 slos,gl 3
Saislser slonsylh 5 53 Coxio sl (FDA) T (55 5138 ol bass euionlass Sl 5 (Lol 8 il w35
Slizl s Jol 055 @558 5 Siluo S i B3l w5 pslaez Ul soled sl |y R8s LI gil Sl o cal o]
il ol 3395 o oy (5l S ame (il kS 5 i e gronl b 035 oo s (253 5 Lowsdly i)
bl gy 20555 9 ialej] cgilwo w3 (b3l0 (5 9laen Wy slas laslwl & FDA (Federal Regulations) .lgs ;|
oo sl 3 (Plasma) Ledy «(Human Serum) Sludl o s Jolds ide cpl 05l0 5 oo 95 5l 0ad iie OY guamo 5 Lowsdly
(LS e ,8 o JsudS o) 9> slo ke «(Whole Blood) JslS™ s> «(Blood-Derived Products) ;s> 5l oo gice

D9 50

Sl le il slaygme (o s

:(Process Controls) Wy g LasyT 3 J 268 )

il 388 (SOP) s lwsliu] Sllee sl fonllgiws )15 93 Sl 3 (s 555 35150 a5 ol ] liulss &, jie o]
255 I petee )l 5 585 58S S il 53 lil 005 ez B oaSTaal 5l (53 (28,5 092 5l el e ol
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:(Testing Requirements) ;b sy .Y

25,8 518 Loyl Jolgs anseis ly aBinles] 580 slaces cov Wb gl o3 slaasly les «jide opl b
(Gl ol a5 s ) HIV -
(C 9B c.sle) HepatitisBand C - -

(Uelis) Syphilis - -

(Sl T Jshos Sg5398 g pg) HTLV - -
(P> 9,190 ,o) West Nile Virus -

sl sl 1Sy 5l (6,5 sl (sl (Crossmatch) colo ol g S5 05,5 (i puizmon -

:(Labeling and Traceability) 2bs; 9 5,ld5 oz .Y
a2 o Jyaze ol Jold 580 Sledlbl folsy a5 ail Ulgs ¢ 380 conz o l)lo (55 axlg 2 a5 0S o plJICFR 48 i3
390 D)3 ) (00,5 B oswiSTaal 5 JolS (2bs) (sl 984 pae 05 o5l los Ladil &) RN 5 (Sg5 09,5 (550

3L 2)lee

:(Storage and Transportation) J&ig ko> g 5,0 .f
2250 F BV G k58 slaJaals Se) WS e et 1) 095 izl 5l S o 6, sl sl slales i
s 5 ol gl onws laie slapingw mizen (398 (6,I4K Fom b az 0 YA saie b Ladl g ol )8 il

]
:(Donor Suitability) oyFascSTanl J o8 .0
5 Sl ol Slaal g3 aSOT 51 laadsl gl (S8 Slsles g Ceodlus sbrdnlicow 5 5,k ) (B aSlaal comMo (s

Sl L8 Seae slaglem b g l8, Ol (5 es y0 cuSTanl

:(Records) wludcume g beLd .
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iz Ygane) paseis loj Soe sly |y (6,lgS Lyl ¢ s s EaiSTanl Gilw aloz 3l doosls _ales b 551,
Bl s 5o JESL L ey B)lse ey b sl 5l Djge 5o B aniS (6l0eSS (Lo

21 CFR part 640:

oo b a8 10 el J1ad aalivpm 5 ide ol «(CFRPart 606 Y1) oo YL b asbional ¥V lsie 5l $F+ "
Slsxe 4 5 (Additional Standards for Blood and Blood Components) " Ss5 slaes 5184 55 (sl SLol wlel 1" JulS
(Blood and Blood Components) s> 3l oo giis &Y guazs 3,90 40 (FDA) susxio YL (59,00 g 138 (uilyl yuiled 51 s
21 CFR S oo ulits (S sloooysl8 Gl g adgi (ol slaanld sl 1y (8 5 (paass o) i g oo aslis
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! Pharmacopeia (USP)-grade 10 Testing Performed on: Product Prior to Heat Inactivation
2 Licensed HSA " Heat Inactivation Temperature:

3 Human blood-derived HSA 12 parent Catalog Number

* Cell protectant '3 Parent Lot Number

3 CataIF())g Number 14 Date of Expiration

¢ Lot Number 15 Country of Raw Material Origin:

7 Heat Inactivation 16 Country of Final Processing

8 Heat Inactivation Type 17 Sterility Assurance Level

% Individual Bottle Inactivation 18103 (Triple 0.1 um Filtered)

ZA




Ul s ,

r

ol 5 i lojls

S5 gn 03,9158 Wlgi ;3 Sl g (Slge Wiko (g,15 ColuS y5 51 alitiw! glovl, Jlgie
)
VEL /oY) eyl & g g )b GUI-DPNA-BIO-014 olods
- Sbael &b 00 655930 oo

2 S S35 slopgail el 91,3 ol adg ol SIS Sles s 4 5 IS e 58 kS J5S 5
Jo e solad cgyil 5l g .0,.5 O g0 Cunl oo (Quality)caaS o (Efficacy) oo )il (safety) ol v, sl Oldlas

INWIRRLA | PYRLAV-R 3
sl (Fogll 5 12 3525 S sl oo izmad 395 (oo o USPRTL> Juaallysians alul o sl ol (o0 lite &
2 Semlien 565 HSA o (olewdlysSile (Sogll s52s (izmes 05 3 oy 2550 @B 5 (S5l2 28 5 S5l S S
SOyl pas 90,5 18 b5l o,50 Real Time-PCR &L JoSse Lioiw g oS glgg, L USP<63> Lol )giws (lusl
T slsisonl (slgins ookl L ooliinl 550 il oy (el l sl (o0 g g (S8 Bl jl izman 09 5 1m0 il &
b » HIV HBV HCV EBV CMV L5 5l slewspg 4 Sooll ks 5l Real Time-PCR wiile JsSge sledg, nlo g

8 elis s luzxo jo ludl 3l ould Giico G i g -V -1V-0

oS ol G55 g S kel Sl (sl 0538 atS sladame & Gl TGl (53 Sl et Bt slags
Ol 3525 (oo 8 03kl 3,90 T8l (03,5 NS Bk 5l gl Gyl (RIS (1 etS Laoma f (09381 5 JoSa Ol 4
oS slalzme b b Mg 03" e ST e s (sl 0t gladame 4 1 oS lsie 4y el ol
weiS b )5 Slag g e b Lol )l 0925 (il 5 S g5 JISBT 4z ST e ploe ) 39d e aSLOT oudio gl

e oLl sladly 5l oad Eiie (il 5 ol el

O S k)S.oA c(HSA) LS'LM'" Py u...ay.ﬂ L' u_v).o.w_v‘)) Jisle ‘k_gl}L“‘ %ALY Ja...?bo B ULN)‘ )l IR M ‘_gl.bu...i.ssf Sg>g
3525 FDA 4 ol sliasl 10wl s g, 0l 51 il ST (558 &30y wiusS a5l ol )| (COA) 5UT alS

» 05)5‘ J.».)Lm Slno |) TEMP 9 CGT uY&M ..\.Jj.' 6‘)" oolawl Sjy90 ‘_Q‘Lb‘la..m r:Lo.v o uLM.AJ‘ )l W) M ‘_gl.bw.bB).:

! In-Process Quality Control § Media additive

2 |dentit ? Chelating iron

3 Purityy 10 Supplerﬁent

4 Immunoassay " Serum-free

> Human-Derived Proteins in Culture Media 12 Serum-reduced

¢ Human blood-derived proteins 13 Xeno-free

7 Transferrin 14 Plasma-derived transferrin
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! Donor testing requirements §21 CFR 312.23(b)

2 Human adventitious agents ° Fetal Bovine Serum Production
3 Center for Biologics Evaluation and Research (CBER) 10 Adult cattle

4 Master file I Calves

5 Letter of authorization 12 Bovine fetuses

¢ Cross-reference 13 Donor animals

7 Investigational New Drug(IND)
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! Animal welfare 2 Hygienic containers
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! Pre-defined quantity 12 Bovine Viral Diarrhea (BVD)

2 Batch ' Infectious Bovine Rhinotracheitis (IBR)
3 Lot 12 parainfluena Type 3 (PI3)

4 Processed product 13 Aerobic and anaerobic microorganisms
> Gamma irradiated 14 Mycoplasma content

¢ HEPA filtered Class 100 cleanroom 15 Endotoxin levels

7 Filling 16 1gG concentration

8 Preserve 1721 CFR Part 210 & 211

° Batch release
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b, T 51l ansls 00,505 1) 00isipmsd i 5l 5 4l oS boo,luilisl FBS &Y o a5 08wl wyl bogygeyl sles

B9y F12

oy yai b5 jsboar (aleerd [ 5l (liren oz se slagige,e 5 ol sla)eSlE clale g go i 5IFBS (>l L
Al go 45 35 00 gy (5 23t | a2 95 B e bl e ) 4y gladaiome 4 FBS (o538l ol 51N s
T35 51 labsl jskateds FBS g o (6, 80b 52 51 g S (50 i (2] 00,5 onie Joloo cetS p0 755l mlis

ol Jaw ilgie aipe 5 05 e Bi> b rals I sl 0y sla S i 51001 adgiil collé

b oloygiS 50 oS 398 00 yslenz 2loalS 51 6ol (93 Lol 10,95 5 (gl ool 5l 55 adgl esle Y oLl Lae
Sylig dawgs Loyl &lslg g Bl o9 (Jgud 0590 9 Yo jlwaiinume Poads ol Cdoas oabaislis plo gdlagy consg
Nols coslage S olojle dawes oo piiie Sledbl ulul 5 e o ol 00l agl (USDA) ) susie &L (5 ,5LaS

S o el g s 1 Cilisee 3blie b 1o )9i8 [0 als cadls oy a5 Slojlu 1345 oo 351

«(Rinderpest) '* 545 ygells (FMD) 'Y S5 5 5 aiile "7 cogs e 515 slacs o 5l s)le 1y Lo, TUSDA &S ablis alo> 5
‘_ng;).,eVl ‘WGILQ.;L ‘5&%);‘ & Q|556,o bl oo (BSE) \;djlf J&&M‘ ‘sal.ajjlﬁ.mu‘ 5 (SVD) méy} WYeSoi9 6 ke
$locsl s chls ol axien USDA 5yl 8,90 45 lo,958 ol 2 (39381 ,5 ool a5 Wl Mgz 5 655 5o
el wJL.» 6[2)(:‘& ol 6)51)5 4 4 sl HC)L@&C) c?|]a 3 59mme slylo LS‘L“"L? bees Lg)b.e(fj &l oadolml i

focP &, .Iaﬂ:y U‘ ‘O"“’ wbj)w 3 o R d.:l; &5"“) Lngbdlf).uUSDA ML: )9 6&5)5»5)0 ‘5~> 9y u.:‘ 3 Jq‘t\.dl.:
b ogd oo §ilwdisiuns somy jobds dlS 2 0gs peul 0 13w j5h 8 50 (w5 lgiedy cadaslis g JlocuaMo
(FBS) 65l§u~> Py uy)ﬁw‘ 03 J..al}g/u.a..s)‘ LSH»LMGLLMJS 03 WLC) L g0 6[.@4.:3)45&0; J..ol} uLu.o.‘ol

! Chemically undefined ' World Organization for animal health

2 Between-batch variability 12 Exotic diseases

3 Inconsistent cell culture results 13 Foot and Mouth Disease (FMD)

4 Consistency 14 Rinderpest

5 Reproducibility 15 Swine Vesicular Disease (SVD)

¢ Cell growth characteristics 1 Bovine Spongiform Encephalopathy (BSE)
7 Geographical origin 17 North America

8§ Well-monitored '8 Central and South America

° Documented 19 Authority-licensed slaughter houses

10°US Department ofAgriculture (USDA)
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=N =N

<255 050 e 43l (Certificate of Origin; COO) ' Moe 215" 5 (Certificate of Analysis; COA) " ;LT calss™" L ol o
el Lo 1) oo ;525 50 USDA asli 090 o8, Las b obs, cuils &Y 2 a5 0iS o (wands Tone

Jolre 31 S o calS il oS 08,5 Lol el b i g0 (5,455 (asiee Gloj 093 S (1 Vpore abogr e Bl
bsgs 00bazd S o525 g 0adiadys (FBS) (638 (i oy g 2 b odiios jsbay oadplonil slagygesl mlis 5 5xs58
2 o g 5o oolitul 3,50 dlge eles (Traceability) " obs, collB" ail gjluaiins § bl BB sl 005G pas
s o3 ,518 Cole 3 FBS a5 Slej o35 el I8 ,95 5 bl Coonl 51 -FBS Ll Jgamo b alS Lae 5l - s

5.5 o0 )8 eolaul 0590 b 0 5,15 L (Investigational Biologic Products)  slagss

il (g 5 W03 )31 55 5 9,10 adgi 10 (FBS) (598 (rir o yaw 0 )15 -Y-1F

Goleds (el 4z 5018 olanl 550yl sl Jlo (b ' Tk leys Y game o 10 (FBS) (5ol5 iz oy 5l oolizu] ax 31
o 55109 o i WS (g, L (Xeno-free) y5si5 w8l sla JSTg 4y SIA5 a5 wies so lis o piiine sla 158 5l
adgs a8 )5 1) FBS i solawl (FDA) sosie VLI (59,15 9138 lojles a Toaisallyl 5,)Uas sbvodis ~duo o A 5l i
el 00 51557 (MSC) ol jo (g0l slaJshos p (e (sdb slo olojT )15 aie jo JLol ol 4z )51 .08 o caogs
4o Y}m cuiS glalose ;o FBS clale sl samlie LB 505 Jolw yleys OV game 5l crwy b jo polie Lol Lol
4 i FBS Cglae slacdale aeo oo JoSid 1) OB ran olie o bzmly doyo Ve oS ol i ao 0 Ve B Y 090 (lojl
Slog sy slodyl3 GEaSady el il 5l ogdice (T o sgzge wiy glaysiSE 5 lagyge,0m 5l gl ol

23,5 Jol> (lot-to-lot comparability) ey (o S350 5 anslie ol U oS oo codlo 0wl 5 byl 1, FBS

oje> 1y Sete (Ko W5 o el 05 51 gles xS ads (slls (Processed FBS) oo syl 8 (595 crix oy

9 M u;‘l.&u...ll.d )Q su;lﬁl...u u.MS ‘_;l.&bw.&ba)a )Q FBS 45 £5’L> ‘W‘ LSMM") ‘_Q‘LQ:OO)S—‘P 9 6)L»9)‘O Ceoo ‘L)—‘ OJJ)[S

! Cellular therapy products 3 (MSC)-based clinical trials
2 Regulatory submissions
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sleloslo )l co a8 adly 6l )57 (Jsbo ¥ game imy = a3 slr03 51,8 055 10 b 5 Y gams (RED) axwgs
L':’]?l'w uLo)é &:JY}M )‘ 6)[MJ 0]564 )‘)5 oolaul S0 'AJ)‘O )‘)5 (FDA) li’).a] odoe uyl." ‘55)‘3 9 lae assle 6)9.’y;)

S ol il e 5 el 555 T Sl 5 S5 55 bl b dglin 3 55 mae (i 455 5| ol
e dlge 5 %0l sla Sl 5l solaws asl Tolasl anld b o Teas Jld slac S 5l o L (S gsleslyl )
5 T 1, Jsbos o 5" sl 452 S on ol | oot sloss ol o o ol olge olyieas 59,5
($10,5551 JWiS 5 ool (i slolama 15 e (ol i RS o (s p0elin ]y oo (ol a5 5 anlaiign 55
Ul 5 325 Joto 35 5 koo 2S5 5 )y S5 055 s s (gl 8,515 i (s1ls o Sl igo 00
e 5 dad 5V oleaS olie  iane dlye dnpngn Jelo (sl JU| & S 058 eags e Mool
e g pdiinna o b oadiions jgbods b Wilisy900 ainge PH i g1y San a8 elge el Mojen 5 0aiiS Il Jalge
o s JsSge ple g (@2-macroglobuliny Jg:sl5s SLe-Y-lIT ¢ (o-antitrypsing s 5 ST Ll Sl ,

Mg g0

Sl s e i o5 e gz tel 5 S 385 0 Tl Sy s31slTB (6 glar Ao ) 45
polie (S gl ul liee (2B 5 oL S olie 510 g)le (@dventitious agents) >l 5 Sl felse 4
IOt') >y O ‘5.}‘9.&.’ L e )A‘ w‘ .\.aSu’_a w.o.@ ‘) FBS OM\)J.&M.J ‘5‘).’>| )JL...J ).u 9 u,uﬁfﬁ.o& 9 IgG u}‘}.SJ

g so WJs a4y 0 ,Slas 4 (tO-lOt consistency

! Natural clot serum § Cell division

2 Cell proliferation ° Cell differentiation and attachment
3 Activated platelets 10 Trace elements

4 Clotting process I Stabilizing and detoxifying factors
> Growth factors 12 Final product release

¢ Essential minerals 13 Minimal risk of contamination

7 Cell cycle 14 Superior performance
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adg 50 (69l s 5l oolaul b o o Ylol Il iy ya5 g Lo lasbiws! cypas jo ) go0aie sl ol gyl g oasie VLI o
ol 9138 losles & )las s (595 p s (sloos 55148 conmie YL o aiiis 3o T b o)L Jsbe yleys Y game
YL (65,5l &yl5e el g (USP) Foomiie YL aysSThe 6 )0 7 j000 G sladsg, 5 T gl 5l sl 5 a3)ls 1,3 (FDA) IS 0]
3o ALsE cla bgy s apld a5 Wles,S a5 1y o, 5ke USP g USDA sl g9, S copns (USDA) Voot
@ sskatets 1)V (ggl8 oy 5l Gt DY g Y Jaig e o M0 Ll Mgl T Hles Mg ygl s s e 5 plral>

S o oS Vel 5 Sn ol a2 (Sogll as il Jilas

e MPoudai il ol Cudl Candg b (a9 53 o5 955 angd G55 3l S5 e &5 WS o0 red g D ke
o5 p o ddgs Dy je welais )0 Syt slooles gl po sl 0nh (g pslaez (b BB 5 T onigjluaiine
5 azen EMA) Yl | ssils Luilsl s EDQM) Y wodls slacedlye 5 bag s CoiS slisyl o1l Mgl ygmmnaS” ol
P L cal (gl (slmosygl 377 S s Puds Manug i) yo (ode slaenllygins (n9a5 EMA (slacigtns alox
0 o ol el sl g samie YL 5y slaolys Y BT Lelse glsil lulis gl 05y slayge;l olxil 4y

Sl e sliwl 55 0uisipmad Sl e cidl 5,15 b Jshos ¥ gama b Lagls adss 5 oolicil 550 0038 51,5 (5olE o s aS

Moan b

33l s 00910 1) alog: e

! Regulatory bodies 16 Bovine serum-derived products

2 Requirements 17 Adventitious organisms

3 Clinical use 18 Acceptable animal health status

4 Practices 19 Well-monitored

5 Procedures 20 Documented

¢ United States Pharmacopeia (USP) 2! European Commission

7US Department of Agriculture (USDA) 22 European Directorate for the Quality of Medical and Healthcare
8 Slaughter (EDQM)

% Storage 2 European Medical Agency (EMA)

1% Manipulation 24 Development

' Processing % Manufacture

12 Treatment 26 Control

13 Testing 27 Adventitious agents

14 Storage 28 US and European regulatory agencies
15 Transport
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oS S lag] Lol aST 5 aites so0xie S i 092y (sl)ls USDA 3 EMA Lawgs oisipesss ' iyges] bl
@ bge slagse;l 55 5§ game b, clll lae ;528 (Quality Assurance) i o «(Quality Control)

sl )5 sl 5 (More than minimally manipulated) wloas (5, ws J8las 51 i a8 T Slidss ol oloyo &Y game
Bl a9 35,5 o )18 & jlas Cd g 00l (goiainds (BI0I0GICS) s sloos gl 8 lgieds gl so a8 5 L o b
S Jrasiay a5 Slelyll «asgl gy (current Good Manufacturing Practices; CGMPS) ”Cs> 0si (5,l> ool bl L
(FDA) *ousia YL (55,15 5138 losles dawgs a5=2 e J1,08 &l e ol wilons gy 1257 YAV 5 YV + sla s CFR Y
S o] e jslateds aiS e nd A sis)ls ads anTid sa sl ) YOl g cailed 5l ooumn (slasgazme ~wlonds ads
Mol Glp p3Y slaslutisl JBBla> GMP bl olos Jpame " cidu il 5 (POtENCY) ciws) ol “’uo}ls
Padsl slge (9031 5 lus lailisl (gBs Uy Jolds o3 (i WS o (e |y Tt 5 Jpame J558 5 Tl
SLels byl cog aS 0gi o0 (FBS) (69l i oy 4 Slodng a9 cyloo (pl 50 9 ol (audgs 0l 3 1o )0 solitul 5,90
)9Suu9 ‘QﬁJslmeéLbJa.\m \;@Lm.osxﬁ LSL‘I’J)JS P L] 0D 6)3‘).9 OMJ).MS
Sl fSon a5 SIS GLQWT 2l 5ol she 5l cliblone 45 izmen 020 o s |, T Lal lag 5 g "6 80 b b
ay bl 5o alas 5gz g b oS oo SaS s F, T Jglu s Sl 5l solazl ol L (stirred cultures) osjee slaiiiS o

255 518 colaiwl 550 Jobw slaciS 5l sloo S ado o Wilgi oo s o Jobo el glsil

Ma W gol N

bl s s,y Glsieas |, BM-MSCs) ™ lscial e 5 gitie cowiilpe ol slasbo cud b o3l Slallas

G5 b sl sy gl

! Testing requirements

2 Traceability of the product

3 Investigational cellular therapy products
421 CFR Part 210 & 211

5 Codified federal regulations

¢ US FDA

7 Rules and requirements

8 Pharmaceutical manufacturing process
9 Safety

19 Purity

11 Efficacy

Yy

oley 3l ailesls 13 a,ul; 3590 3,5 gun alox 5l calitrs slaplal poo i (5l Lisuaal

12 Equipment

13 Equipment

4 Product and process control
15 Raw materials

16 Physiochemical properties
17 Viscosity

18 Osmolality

1 Buffering capacity

20 Diffusion rates

2! Cell scraper

22 Bone marrow (BM) derived MSCs (BM-MSCs)
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$lp 'S Igl b sl soriilie gla Jokw jloolaiwl b jla Yoov 51 o V220 Jls ;0 BMC) lgseinl 50 sla Jolus
— B sl )l T SSsslsilean Gbd ety (GVHD) Tl dade s (g lam oz 3l o )lom 3l crmmy b Lo o
g «Bgpat g plpinl ali Egleys 4 pglia slaps; (eloss Glaglon «Sojlyyn g 951550995 DY T By e
b LgL::»LgiLA,)"I)lS S eoled ilad 3 13 alslas cod Lacl wgw 5o Jesl caiS hass slapbe s olgedr uien
Wezg ol b ailools ylas |, @'La)o 0,559, el ‘5..40.:1.‘ 3 @Igl G Sl witiis jaboay ‘.bl.?u" Jb 5o Sldllas 56 g ool eSS
5l @ie GLMSC 5 e leys o])5 oadad LT guse 6L:a‘51uﬂ)L§ 0 sl Sl 4 ol o8, e

ol oaile (8L adls giou ¢ S0l il Bue leicds Gl walizee SU5eleily DYl slo S jo letuisl jae

ol sl V5SS g cnS wgilulos cwlid yog, oo oKiasls 17 Sjem 5 a0l wline cpl 4 3o jslaieds
Sleyd e plal Jl> 50 5 00l eSS Sdl olo3TLIS Yoo 51 iy y0 a8 1 (BM-MSCS) (ylsseiwl jae 5l 3iie (sowiilye
)2 090 Oy 03 4....9; )Lfd.: -(NIH)AOMIA UYL:‘ Caodoaws g}.c W§A @..JL: 6[.9‘5)14’)1)5 OLiJlJ Bt edw.:w 9 MSC l.:
GYerV gladlo o byl zls 5 00,5 solitwl Sloys 0,505, ol 5l a5 1y b slo olosT,I 51 o,153 BV BT .assls 18
sl sk 3l oailendl suo )3 YF 4o 5 W Folgil GMSC 5l la slej IS ol 5l oo )0 £7 J0 .055,5 Gl g oo e Yo VY
GLA‘j.C f..\jo; s "\J)L'\fk_';" ).».:‘l) @LQ) JBM ‘_gu;).’a 5 as ‘) TR WY JA‘}.C ulfwy S TY o oolaiuwl \&y)jﬂ
slsbe Blie ;0 "7 el lgsinl jae ) MSC cuiS (gl solatul 0,90 Madgl Comen s sgazme & Lol ¢ Julls 4
Jsb ;0 Coslainl 5,90 sla faSo g S lame TS By b g4 (seeding density) cuiS o515 ([MNCs] ' slaeaSs
§ 500 S ygboas (FBS) (6915 cruix oy a5 0ls L anlllae oyl )0 00 5,910,5 (slaosls .abogs Fess loj o g cciS
oo, VY j0 oS glagfay ool a3 )3 103 colaiul 0,90 S (b ;0 byge e g 0y sl )eiS oS e i
olid bl Fatus g 09 oo oolaiwl FBS wojs Yo 510 5l wlallas 5l oo, 0 40 gFBS woys Ve 5l ol slo oleT I8

! Allogeneic or autologous MSCs ° Autologous MSCs

2 Graft-versus-host disease 10 Allogeneic cells

3 Hematologic malignancies ! Staring population

* Cardiovascular disease 12 Whole BM

5 Refractory wounds 13 Mononuclear cells (MNCs)
¢ Ikebe and Suzuki 14 Cell culture vessels

7 Expansion 15 Media and supplements

8 US National Institute of Health (NIH, http://www.ClinicalTrial. 16 Duration of culture

gov)
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6o, codled a5l o cpl il WS o o )l o g oals S Dby Jaoxe (0 FBS wlgi o8, e a5 Wo S
slagleys ilus s Do 48 6, cnl 3 amae Glad 1y ook 55 9 009 428 BB NS pd i s Jge e g 0,
0 ciloaus .\...,L; 5 Q}Aﬂ Sl ol sl T i 5l aS FBS slagw 51 o295 BB polie o4 aalss 03Y MSC 5y e

Higd (6,105 g

gyl o izren 5 (MSCS) pordile ool ladsle 1355 5 aS' by (FBS) (555 (i pym I (3390 ool
575 P Sejslgizenl T3 ol Ty ISl Tl 5 s IS el 0k G55 42535 sl Sl (o csobes slo ok
B 45 (ALS) S gl (ol 53,5l 5 MS)A ol ol & Mis (ot 5o 1, S5l SWMSC Vs 50515 5 o J51o
S5l S Lama 53 53, 70 b Fe Steny MSC isls S5 il 890 rmal 52 35505 b VI 35l il (eI, S
5o Ol hRaegs s (5138 MSC s 598l 51 AU Slosas odl> asjle oS Jl> jo 0ol eols LiSE FBS wsjo ) -
ks S jai sl ok Cas 2alS 5 Tlalawstd (6,855 fwly 2als M CDA'CD25Y onlas T sl Joko Coros
4 pglie (GVHD) (liee ale s sl g wad ()low 4 M Ghlow loys @l ol en Db o ais,S (5,151,
anlllas G 0 1) -l (HSCS) jlusyss g0k sloJsko Sisell Sigm 5l ms Sl saiSauags (o)lse 51 (SO aS- oy il
BX ) (S5 0ep Dygods oS lesiul jae 5l gie GLMSC L ol Lo cadlas ol jo aioges (5,155 SoU T 5B (65 ens
A adgs GMP Jgol b gulaie Lol i e (Clinical-grade) oJb ax ;0 b lMSC .aiuls e jo caingy a8l 1,255 (Vivo
e 3 00 (S5l B I luol,T §3e 5o Bl 51 BMMNGS) il o (glencSs (slo ko ( ainiin 5
Obeye g Conl sl MSC (iS5 STy, oS oo lid dslllas oyl ol 05050, diiliwgus FBS wojo Ve (g9l oS laos o
Sple s plo bfg baauss mwlgSs )5S 4 a8 cawl ayals 5 ol> GVHD 4 Mo oyl jlews sl 350 9 eul (o859, MSC 5y citee

IRCESYPIN P I PGPSOV PRVELSU g

! Variation ® Amyotrophic lateral sclerosis (ALS)

2 Karussis et al 10 Phase 1/2 open-safety clinical trial

3 Feasibility ' CD4*CD25" T regulatory cell population

4 Safety 12 Proliferate responses of lymphocytes

5 Immunological effects 13 Decreased proportion of activated dendritic cells
¢ Intrathecal ' LeBlanc et al

7 Intravenous 15 Density gradient centrifugation

8 Multiple sclerosis (MS) 1o Immunosuppressive therapies
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o 2B oS slakaazo 9 (FBS) g9l (yir oy slagy2 350 - ¥-10

(FBS) 55 (i s ol (55970 b 5355 S0po 5 Joboo 035 sl Ty catS slakamms &y Slge oy 0958
el LYl 5 by Jsse (355 b slad s genes Jolds - ilisee LS 5 o5 ol Sloduzmey sl (boslie a5 )T Jdoay
sl o, gl g5 owwt Olsieds mlie o 51 i ccwnl —aly Jlpe b S5 o jo Jolaiie 5 calites SG50)g0 508
a2 wb o Jlr ol bl oy 53 "l 0 5 4 Sus5 laz s 53 gty B g 48,518 oslinul 350 ciS
ol oz 3= ¥ oSy a5 Lk 5l o] il slage FBS eatichy o 5 alisl T cunle Joa a5 el
lpl WS (o0 i S0 @ Sl Shy al g weoee (L (2P BB Dolis lapigeyem 9 0L (slayeiSE
ol s LS L lizen FBS ! 1 938! 0,10 0529 (5 ,lolixe ,gboas (batch-to-batch variability) bz (v (503 yunss
S5 5 & oSBT la STy 5o comnrs b Snn sl lon JUl ()8 Ll (2l ySt (Sogll Jols a5 ol ol on
Loyl ool plae sloysiS alex sk laysiS 5l g bl et jo ¥ W azlhe cadly 10 0500 FBS o (glagoly ]
5D oamie V! g Wil b Lay5nS 5 s e Jilie yo ilos,S ggian il gloo,,lS 4 1) FBS jl solial Lol> Jl> 4o
il )5 b Y same ags gl |, FBS 5l ooliiasl (FDANS po o515 5 12 loslas 5 Al sl oo s (slaVS ool aloz
BSE) " g5l8 ISty mtiasl Shgllindl 31 g yle 6,548 50 45 4l oy (yols loglS 5 FBS a5'yT 5y gy coiils_co s

it 3 5905 g Wl dSG yel suie VL] (SFZ 9 S S ol blie Jolis b ,giS ol ojlo 1,3

b catS Lae 5o oS (6,65 54 7 lge> Lo b (slo foSo plos 5 FBS 5l anlicnl b Lo yo il 51 Glisl jslaieay
PG a5 T (HSA) Ll pyes osed T Y PLY D @l O Seleil by Siggll bl s alom 51 - bl Lot

! FBS substitutes and serum-free media § Australian Therapeutic Goods Authority
2 Supplementation ° Bovine spongiform encephalitis (BSE)

3 Basal culture media 10 Animal-sourced supplements

4 Qualitative and quantitative variation "' Human allergenic or autologous serum
> Safety issues 12 platelet lysate (PL)

¢ Anaphylactic reactions 13 Human serum albumin (HAS)

7 Regulatory authorities 14 Umbilical cord blood
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e g T(HS) o591 Sl p oo )...aL J ol bl sads slgias - (adsl ol sl ,giSl 5l 8 slacdl) ' cas oo
sl F3s Laax b ol jen (MSCS) sowiilio (gols sl oke iS5 ialidl o &b sBacSTaal 5l oads 331 T(AS) Sglss!
ol s B 5 oy Joe e qope (60, 5es 5 (Jobo

Cilpeds HS 59T Sladl oy b oo JoSo oS sladas jo Slusl GllMSC a5 aes o (lis Slallas S ol
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! Placental serum ¢ Injury-associated active inflammatory state
2 Human allogeneic serum (hHS) 7 Well-characterized allogeneic serum

3 Human autologous serum (hAS) 8 Disease-free donor population

4 Regulation-compliant MSC based therapeutic products ° Apheresis products

> Age-appropriate donors
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! Platelet-derived growth factors (PDGFs) § Cell purity

2 Basic fibroblast growth factor (b-FGF) ° Morphology

3 Vascular endothelial growth factor (VEGF) 10 Differentiation capacity

4 Insulin growth factor-1 (IGF-1) " Immunosuppressive capacity of the MSCs-HPL
3 Transforming growth factor (TGF-b) 12 Alloantigen-induced lymphocyte proliferation

¢ Doucet at al 13 Hofbauer et al

" Bernardo et al 14 Abdelrazik et al
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! Crude preparations > Animal product-free cell culture media
2 Media supplements ¢ Animal-sourced serum supplements
3 Consistent MSC growth 7 Chemically defined culture media

4 Serum-free
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! Chemically defined 10 Rate of cell growth

2 Reproduced ' Serum supplements

3 Scapled up with great precision 12 Lindroos zi)al

4 Manufacturing process 13 Adipose derived stem cells (ADS)
3 ldentification 14 Epidermal growth factors (EGF)
¢ Cloning 15 Cultured

7 Recombinant production 16 Expanded

8 Continuous (immortal) cell lines 17 Replacement therapy

% Primary culture
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! Commercialization 7 Universal cell growth supplement
2 Clinical setting $ FBS-supplemented culture media
3 Compliance ° Established

4 Quality and manufacturing standards 10 Reproducible

3 Extensively manipulation ! validated

¢ Biologics and drugs
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! Forum for Innovative Regenerative Medicine (FIRM) § Health authorities

2 Industrial association ° China Medicinal Biotech Association in China

3 Asia Partnership Conference of Regenerative Medicine 10 Association of Biotechnology Led Enterprises in India
(APACRM) ! Council for Advanced Regenerative Medicine in Korea

4 Regulators 12 Singapore Association of Pharmaceuticals Industries in Singapore
% Industries 13 Biotechnology and Pharmaceutical Industries Promotion Office in
¢ Scientists Taiwan

7 Life cycle of product development
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! Ministry of Health, Labor and Welfare and the Pharmaceuticals $ Working group 2

2 Medical Devices Agency in Japan ° Cell and gene therapy (CGT)
3 Asian health authorities 10 Starting material

4 Central Drugs Standard Control Organization in India ' Manufacturing process

5 Ministry of Food and Drug Safety in Korea, 12 United States (US)

¢ Health Sciences Authority in Singapore 13 European Union (EU)

7 Center for Drug Evaluation in Taiwan 14 Ancillary materials (AMs)
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! International Organization for Standardization standard * National Medical Products Administration - China
2 World Health Organization technical report series ¢ Taiwan Food and Drug Administration - Biological Source
3 Risk assessment for AMs Materials Regulations

4 Animal- or human-derived AMs
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gt (Vg s )0 izl (6 Ol @y ooliiul 5,50 JUslS5ige sl o0l (i imio slazal)) JUslSsise slacsoly
Loyl apolosl )3 line job 4 .ol 0ad 2905 (YF) USPO2 Sludl oS 555 $-0nSod il 5 (Y0) USP8Y S5 S 5o
b o o Sllg> S ((19) EMA/CHMP/BWP/457920/2012 4 (\Y) EP2262 (54l5 p s sly (ool slo ol g
EMA/CHMP/BWP/814397/2011) s 55 5 (Y#) EP1483 5 (\V) EP5.2.8 (TSE) Uil LB o ol (sla Sk gllas]
S5tz 455 Ley8) il oo Lls 535 0 p (10 |y 093 (ol slaJoall s 525 Ol 9 e )18 3529 (YY) EPOB94 4 (Y +)
Sl oy Jitens sly Jasdljgws W3l 6,8 g axm (V+) 0+2F A ased sl 455k b 5 (V) T5-F cags al> o 35

s SaS ol

" Sy i)l -F-0
o5 Y game (efficacy) s il 5 (Safety) sl (Quality)ceisS 5 4> BB 55 (AMS) o8 u35lem olge 5l ool
el Bae L (manufacturers) | SacSadges 5 (developers) IS awsdrwys awg cawl oo g atils (CGTS) Jloyo Jokw o

kS 2l 4 Wlgiees Slladl IS 5 L sely pladl ga 0 pS I8 Dbyl 9)9e 8 4 pllen I cdadlon
Lace Wb brals Sy ol S eoplpls . wled el Ll 550 oolaiwl slp |, AMS sl 9 (functionality)s Slae

! Ruminant and animal materials relevant to AMs 4 Risk assessment
2 Animal materials relevant to AMs > overall risk assessment
3 Standards for Biological Materials
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29,10 Jgpame JIAMS Bax> L S 0 COT algi anl b oblss 5 oads Jleel odgs Jol o AMS T b, colild 5 ' So5s0gm
Syl ol gl i fleie 4y aS auS e 0,lil 5 (A) USP1043 6,5 L,k 5o (1) EP5.2.12 o lastewl b gollas 1, oles
Sl oo AMs gl qualification glaasly 5 e >b WL AM ;2 gy ole 5 alaie qualification acl p G (S,
e il etzmen Sy (ol WS uSate wilazd S5 ol Cot o g dnwgs Jsbo o olge cnl a5 1 T RSB a5l
B2 1,8 )15 ae 55 1) CGT ol Jgame ;0 AMS suilendl jlade 5 adss ail)8 ;0 AMS 5l solaul al> e oo oolatuwl AMS

S g 0l YL BN ulo.f A|9.4 6191\ &M.g.) sl ganaiws Jj.\p

Risk category

USP1043

Pharmacopeia of the People’s Republic of China, Volume 111

1 (lowest)

2 (low)

3 (moderate)

4 (high)

Highly qualified material, such as
licensed biologic, drug or medical
device

Well-characterized material pro-
duced under an established quality
systemn, but AM is not a licensed or
approved medical product

Intended for research use, locally
produced under laboratory condi-
tions or not intended for use in
CGT product manufacturing

Produced for industrial or research
use and may contain harmiful
impurities and/or may contain ani-
mal- or human-derived compo-
nents harboring adventitious
agents

Recombinant insulin for injection

Human serum albumin for injection

Injectable monoclonal antibodies

Recombinant growth factors, cyto-
kines preduced {non-mammalian,
recombinant sources)

Human AB serum

Proteclytic enzymes

Recombinant growth factors, cyto-
kines

IMonoclonal antibodies

Proteolytic enzymes

Animal- and human-derived materi-
als

Purified enzymes

Animal or human cells used as feeder
layers

Biological drugs or sterile prepara-
tions that have obtained market-
ing authorization

Chemical raw materials or animal
origin-free, pharmaceutical-grade
protein hydrolases produoced in
accordance with China's “current
GMP™

Produced, not intended for use as
pharmaceutical substance

Toxic chemical entities with known
biological mechanism and maost
animal-derived tissues and body
fluids with comiplex components

Human albumin injection

Fharmaceutical-grade protein
hydrolases from non-animal
SOUTCes

Protein hydrolases from non-animal
SOUrCes
honoclonal antibodies

Bovine sera

Animal-derived enzymes

Ascites-derived antibodies or
proteins

Sloe 4 oyl 6,550 (Jlo ol b dgd g0 48,5, 10 Sy o508 5110 jeme glylo slagylo 5 F
ol il (SS olge lare byl sl (oplpln il Ll 5550 5,05 dsals

Seilen DY gaze
C)L‘> Sl uio.‘o (AMS) QSLAS é‘yo

5 wlloads glbaasxin og5a a5 (SaS olge Yya‘ (A)USP1043 5.b)ecsl COT Jpame odg ainl,d 40 @ 5o codo
SR £ Sy S (s 03, 3 el 00 adys (GMP] leb g s ol 52 e S s S s
Y gz oS oy bl wigd asl)l "GMPA ax 0" L™ b as 0" caz b sl [Sen (SaS Slge (ol ax ST 0598 o
ol Slalie 5L 0,90 M (g5lwaiinse 5 17 caS F g0 Shas Dlol ¢ S slge ol 4! 5l el Cd gt Culgs ,0 CGT
adgianlyd b oo as ool sl des oS 59 sboptiyn (USP1043 5.ko) wijls oge il oo 00,900 1) Loy 63

7 Clinical-grade

$ GMP-grade

° Functional requirements

10 Quality requirements

' Documentation requirements
12 Regulatory authorities

"biological origin

2 traceability

3 Extensive scrutiny

4 Licensed biologics

5 Careful qualification
¢ Second lowest risk
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TatulgS b Jolge (sl (SoS olge ol bl s wbdastin aiins hugie Sy, 61 Baes w5l 5,05 CGT (slaos i 3
Slabe 5 el 5l ond giie SoS lge Cewl oole Ls g o oolitul 3,50 sloJbyie 5 Joko sloos, b Loy
IRCPRIPPPLEI NN GO PP I PCII SR P CEE PR L g RV IV IPSVESUR PN [P PN IC S T [ O
IR s (nl o (oaisS 4389) 008 Y lgie 4y oolitul 9)50 Sl Glse sl sl 5 lam 3T ool T g5l o
2 63l S g 00,18 ComMo anl 4 el (Soe LCGT el ;o oaliinl 31 i « SaS dlge 5l atws ol 6l 25 5 oo
(1) 10,31 3,90 ¥ Ko slyo s a8 (b5l (1) 51 5 Lee 45 w3l 53 3,907 LS 33100 Jolm ol 5o b el 3L
(1) 5 £ ol slooan¥T L Mg by olge Maulgs s Julse Bl b (glo e é Cqz (ploan]p (b (SaS ol jles
S (i bzl e 3Rl ol Sy S S Bl sl (S5 olge 51 (LOD) 4 o 55, 3 (oSS (sloges] el

Sl COT odgs 01,3 b das ye ogalls atwlgsl Julse 3 SS dlge ol (inactivation) s Lo Jlas e L (remove)si

(AMS) SoS Slgs pgas o solasl sbolaal, . Jgus

! Moderate risk ¢ Additional processing steps

2 Adventitious agents 7 Upgrading the AM manufacturing process
3 Animal/human tissues and fluids $ adventitious agents

4 Feeder layers ° Disease-causing substances

> Extensive qualification 10 Specific contaminants
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VE- O/ ¥ clyl &9 o ,b GUI-DPNA-BIO-014 0 ykows
- bl &)U 00 G353k o ledd
Scope of material Country/  Guidelines
region
General us USP1043 Ancillary materials for cell, gene and tissue-engineered
products
EU EP5.2.12 Raw materials of biological origin for the production of cell-
based and gene therapy medicinal products
China Pharmacopeia of the Peaple’s Republic of Quality control of ancillary materials and excipients during
China, Volume [l the production of biological products
Taiwan Taiwan Pharmacopeia v.9 5040 Biological materials required for CGT products
Human origin Human Japan Standards for Biological Materials Standard for Human Materials®
Animal origin Animal Japan Standards for Biological Materials Standard for Animal Materials”
Ruminant animal Japan Standards for Biological Materials Standard for Ruminant Materials®
FBS us usrao FBS-quality attributes and functionality tests
Bovine serum us USP1024 Bovine serum
Bovine serum EU EP2262 Bovine serum
Bovine serum EU EMA/CHMP/BWP{457920/2012 rev 1 Use of bovine serum in the manufacture of human biologi-
cal medicinal products
TSE-relevant animal EU EP5.2.8 (identical to EMA/410/01 rev 3) Minimizing the risk of transmitting animal spongiform
encephalopathy agents via human and veterinary medici-
nal products
TSE-relevant animal EU EP1483 Products with risk of transmitting agents of animal spongi-
form tencephalopathiesb
Newborn bovine serum China Pharmacopeia of the Peaple’s Republic of Newborn bovine serum
China, Volume Ill, 3604
Bovine serum Taiwan Taiwan Pharmacopeia v.9 5094 Bovine serum
Parcine trypsin EU EMA/CHMP/BWP/814397/2011 Use of porcine trypsin in the manufacture of human biologi-
cal medicinal products
Animal-derived trypsin EU EP0694 Trypsin
Materials produced  General Japan Standards for Biological Materials Standard for Human Materials®
using substances General Japan Standards for Biological Materials Standard for Animal Materials®
of human or Monoclonal antibodies us Guidance for Industry Monoclonal Antibodies Used as Reagents in Drug
animal origin used as reagents in Manufacturing
(recombinant drug manufacturing
protein) Recombinant porcine us usrss Enzymes used as ancillary materials in pharmaceutical
trypsin produced in manufacturing
yeast
Recombinant human [L- us uspa2 Growth factors and cytokines used in cell therapy

4 expressed in Escheri-
chia coli

manufacturing

a)  Standards for Biological Materials are supported by the implementation guideline(28).

b)  Refers practically to EP5.2.8 (17).
¢) Applies to recombinant proteins using human or animal cell lines.

:USP<1043>
&ly SeS slge) "Ancillary Materials for Cell, Gene, and Tissue-Engineered Products” JlS" lsic L 45 USP<1043>
United ) sasio oYL 35516 LS 51 Sl g e s b S 009 oo 4L (dly oo susiigo § (35 el Y g
adgs j0 aS sjls e (Ancillary Materials - AMS)  SaS olge a5 (pol> job 4y Jad ol .ol (States Pharmacopeia

Jol o )l jeas Sles Jeamme jo Ll Wigd co oolaiwl (55 9 Jokw &b slagyle,o aiile) aid iy slogylo,o OY gas

ay
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Wl 929 2l 59l

(o ske 5loJld b Joko oS (s3lw alls (gjluloz ale) adss 0]y 1o a5 sitws (golse (SaS olge JUSP<1043>
ol b g0l 5T 5 WS g ¢y 5 oo Jols )T sla s .05 3K 5T Jguarme (ot il g (i)

SFasSody 4 ganaib pl Cuslay] S,y mhaw (elul 5 (S8 olge goidil (had opl sloisy o Seee ) S
S et 1 0¥ lacens g J S e B asS so S

Lol caizted poul Slge cpl ax 31 .l (Licensed) e slyls slag,ls 9 SGjslgm olge Julis :(LOW RisK) (ol S
Sl obl a5k ola el 8,5 aals 5l 21> ooyl 5l ool

@ 0lge ol el (cuS g Glap S g b lasol 8T aile) oS 5o slapatig s Jels :(Moderate Risk) daw gio S
ol ol b b1 S 5 wilowds sbaaseise 9>

L Slon a5 0538 oy aile) Sludll Sle> slocdl b o5 5l ool i dlge Julis :(High Risk) YU S
L )Lu 9 ML: (L‘buﬁ")’ L) Lmu.:sfs MlA) I)Lg)l..o_u J.ab.c J.aL?- S| u.i.o.n 9 [ESEW- oduo 0‘9.0 U“‘ ] ()&...s GLQJ#‘A
Sl e gla s

0 oo &l slge pl o pas gl e sl leinl; USP<1043> |ad

CesS 5 el conlin ol 0,057 (6l 00l Ol (S osle a5 awo Lis Wb sasS a5 :(Qualification) cousMe ..ub
B3l e sl 4 1) Jease

gl adgl (GMP aiile) yime (2S5 (sopinmms S Wl slge aS0) 5 o.Jb :(Quality System) ColuS poivuww

(TSE slos low 5l 6,5 ol cuz Slanm dlge (5l 050 ) (poul molie Sl el :(Source Control) Laceo Jys

(9550 b (owg g sla Sagll a9z pae Sl lp Y slacus plovl i g (g

:EP 5.2.12

So5dem Olge sl a8 Sleldl 4 o> b 4y a5 coul (European Pharmacopoeia) Lg,l 4;55Ls,8 51 Jisw EP 5.2.12
SloydJsle 5 Sleydsys cos,gl s ohg & oyl SV game adg ,o eolitul 5,50 (Ancillary Materials - AMs) ¢ 5
pas g 39 g0 ALl bg )l asolosl jo gloyo aid iy OV game adgi (o gl a2 5o (lgie 4y o lasbinl plosls 0 (CGTS)
23,5 oo ()l Jlpe 50 Jpame 5y 4 e o] ule,
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5o e EP 5.2.12 Lol sl goxe

rized 5 (oS S5 e Slse> i Sladl) (o858 Sassloes olge Lite Lol (gjloniins ST adgl Olgo (U35 3 (bl
)15 (5,5l Slse 5 TSE 5l s,le oalsS aile) ool 5 Coodlos slo oalsS a1l & o131

Slge 0ailerdly (5ae 4 4255 5 ¢ 29,500 b ¢S smg g Sla T ogll b b o Dl ylas Lo S Lacammns Sanst y (2 3
S)lep 3]y 2l Jparme o 058

Slasg, e liisl Grizmes g e o B o8 Slge alS b B 0 oy )i LUy oLl iadgr wial 3 s
Spbise Joli 1) (S les S gmnl il wile) (53LSL

Sldllae bl o1 jlre a Crnd g ¢ 2,8 Olge 0ailendl Slulid gl polais| slacus o5 1 gl Jgammo CodnS il
Sgdae Jold |y (pulidpom

L Bovine Viral Diarrhea (BVD) sl g9 4 Sogll pac Ol3l (598 ppw sl EP 5212 5,55 5 e Jle S
5 adsl Slge byl Lice 6yt 0SB EP 5.2.12 (USP Jie) ;530 sl luibiwl b aaglio ,8 .ol (TSE ule slagysn
Slge odilesdl slre 0> g (Ll sla by, p (samie LI USP<1043> ( Llis ;o waiils EMA (o foalljgiws b 3Lkl
S (0 35 ped (2

ot 5 9 5915

CGT) (Sloyssho 5 0 SYgame 9gi 10 sk caS Lazs (s3] Glyie 00705 j5b ' (S5 o i 5 555
el 5 il oS gl STas Wl Slye iyl CeisS syl Lita b Slgo Lo aiiles 5,5 o )5 eolicul 590
(adventitious agents) _sslas saiiSesell Jolge b Sogll jas (5 ,gil> Livs b olge o5 j5b 4 .S sl COT &Y game
il (gl il 4 Myl s (TSE b Lo yo cllge) bagls 085 00iiS lgseds s as eal 2 osdle 5,15 ol o &y 1
55 5525 (BSE) (58 IS sl 3l gllinns] aiile (TSE) Jlicsl B8 IS

5 EULg,l ap0lost (US)oute SYLI 5o (AMS) (o8 Sujelom Slge (lyie 4 (S95 e 5 9 69U prw & b ye DLl
el 00 4B 5 Jga ;o (Asia)lw]

L....u] 9 le)‘ le?u‘ [ ey uyl.v‘ B Q;P u,........u).’ 9 ‘_gjlf IS L .onfo uLo‘)J‘ AMJLM .J’A?

! Porcine trypsin

af
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Country/region China  Japan Taiwan  US EU EU

Material BS Animal Ruminant  BS BS BS PT

Guideline P St.4,3” St.4,1° " USP90 USP1024 EMA GL® EP2262 EP5.2.8 EMA GL' EP0694
Starting material

Healthy animal v v v v v v v
Collection vE v v e v

Virus inactivation/removal

Applying the process v v v v v

Validation v v v v v

Condition v v v v v v

Quality control

Safety tests v v v v v v v v
General tests v v v v v v
Storage v v v v
Labeling v v v v
Traceability

Record v v v v v v v

COA v v v

Coo e ¥io v v v

TSE risk

Geographical sourcing v v

Animal parts v v

Age A Jm

Risk assessment v v v %

BS, bovine serum; BSE, bovine spongiform encephalopathy; COA, certificate of analysis; COO, certificate of origin; PT, porcine trypsin; Q&A, question and
answer; TSE, trasnsmissible spongiform encephalopathy.
Pharmacopeia of the People’s Republic of China, Volume III, 3604
Standard for Animal Materials
Standard for Ruminant Materials
Taiwan Pharmacopeia v.9 5094
EMA/CHMP/BWP/457920/2012 rev 1
EMA/CHMP/BWP/814397/2011
Information for “procedures for collection of animal cell/tissue material” must be recorded for ruminant-derived materials.
It is described that “further guarantee of the safety and quality of serum may be ensured by the use of a controlled donor herd.”
It is recommended to refer to ICH-Q5A for inactivation/removal process assessment in the implementation guideline (PFSB/ELD No. 1002-1, PFSB//ELD/
OMDE No. 1002-5, October 2, 2014) and Q&A (June 30, 2015).

J A copy of certificate” is described as an example of the records in "8. Miscellaneous” in the implementation guideline (PFSB/ELD No. 1002-1, PFSB//ELD/
OMDE No. 1002-5, October 2, 2014)

¥ Indicating “country of origin on product labeling" is described as an additional requirement.

! It is described that “BSE infectivity may increase with animal age. Although bovine serum is considered a low-risk material for TSE transmission, some end
users consider it prudent to source serum from dams below a set maximum age”

™ It is described that “as the TSE infectivity accumulates in bovine animals over the incubation period of several years, it is prudent to source from young
animals,” etc.

a n T o

- TR mon

«production)adss «(sourcing) sbave 4 bgw bl (EULs,l aoldl g oasie YLl 0 (695 pyw 3550 o
Jolse) 2ol o..\;.;fo%ﬂ Jolse s o(certification) »lsS slacl «(traceability) sbLs, «(characterization) olaasie
w9y Bi>/g5lw Jled e ((toxicity to cell growth) Jsle ol glp SeS sole Covos (adventitious agents)(awle>U
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EP5.2.8 5 (10) EP2262) Ls,l aysSLels «(1¥) USPL1024 5 (\Y) USP90) sumie VLI assSle s 50 BSE s bl U/s
30 S5 Oy D590 50 el 00l o0ls 7,8 (VF) (EMA/CHMP/BWP/457920/2012 L, ayols! slalesal, 5 (VY)
5 S S gy S 53 e < g3ols oasiSessll Jolse (39031 ol scolugnie & Logye SIS sl apolo
(YY) EMA/CHMP/BWP/814397/2011 s )| asolonil (slasgain, 15 (Ss3 oSl s0é 5l snd alls ecs 3 jlas ;)|
0313 7, 5(YY) EPOBY4 Lys )l aysSLo s 1o ol lailiny ol 0L 51 oniigl il 3 (sl oY olidasein ol ouds Lo
3,05 0529 (SS9 Cymmm i Oy50 50 ' (Sloy ke g b b e sdzie DY ol sals

OO YFF s A ez B (5 pstar 55 Lld 15 5515 p s (S bl 055 oSt s bgtya SLl Lol o
Sys0 50 loyyie md olwl glayeiS plo jo (Jb pl b sl oo eols 7,8 () 7 0-2F A aseis el 455,64
dlge laslasbinl o (Slem)s gl olge djlailiwl "l pls 805 Sgmg (Se3 amm b a8 paw 5l solatul
() 7 odle 95 g0 (S5 rmmz i 9 59 e o 3l (5)gilx Lie L olga plad Jolis o5 43S g0 (59,m (V)" 5050
(raw materials)atgl olge Lo, 5 Sbgaio 4 bgsye Slal " SG5ed g Slga slas Jailil ,o oS lgseis olge o lastiwl "
2o 735 |y 6o oy alaz 51 TSE S,y gyl Sl 5l ooy 5is

o5 9l 50 g pg Bdl g5l Jlad e ol e (V) atracability) obs, (V) o5l o, le wigd 48,5 )Jéj Pabas L5l
(S5 Ot 9 635 p e 12 (COA) SIUT 2155 5 oS (y9051 (7)

Codl Candg g VTame 8158 Forslio S ylae b b & Sl adsl sole Y game b (starting materlals)a.gsl Slge 3l s,
YL slaas oS 6 o (starting materials)adsl slys (s 5laes by Sllgs ol o)l s Laie Slivogs 05 ol Ao les
el 00l e 08 lals g bg )l consrio

sl J>le 5l emls 9 Olgl gl asls! wamie SYLI o slge cpl adg laanl s Jgb ol oY (ol o
YO 5l 55,5 e Jbe gl (Ll pogi s «(filtration) sl ks wiile b s, 51 lodiged .08 oolil biol g sl Jlab
(S5 et Sl (V) 655k ¥ 5l 255550 9 6ol pyw 1 (00) M SskS ¥ 5 25,5 L (V2 V) Vs Soks
(Yo NF) aido Ve Soe 4 o5 il ax 0 0F 51 5L sles Jlo 610 T 5, g5l Jld e b T ranl 3 Sleyog
el 0als ooly ylad oals o Ll slalesal, 1o (G35 o sl

! Stipulation 7 Certificate of origin

2 Pharmacopeia of the People’s Republic of China, Volume 111, 3604 8 Animal health status
3 Taiwan Pharmacopeia v.95094  Gamma irradiation

4 Standard for Animal Materials in the Standards for Biological 10>25 kGy

Materials 1'>30 kGy

° Final raw material products 12 Ultraviolet treatment
¢ Appropriate records 13 Heat inactivation
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Country/region China  Taiwan US EU EU
Material BS BS BS BS PT
Guideline P " USPO0  USP1024  EMAGL®  EP2262 EMAGL®  EP0694
Tests for adventitious agents  Sterility v v v e
Mycoplasma v v v v
General tests for virus v v Ve Ve Ve v
Specific tests for virus v v v o
Characterization Identification’ v
Hemoglobin v N v
Chemical profile v
Endotoxin v v v
pH v % v
Osmolality v v v
Total protein v v v

Cell growth properties® v
In vitro cytotoxicity
Other

BS, bovine serum; PT, porcine trypsin, TAMC, Total aerobic microbial count; TYMC, total combined yeast/moulds count.

* Pharmacopeia of the People’s Republic of China, Volume 111, 3604
b Taiwan Pharmacopeia v.9 5094 Annex Il

<
d
e
f
£
h

EMA/CHMP/BWP/457920/2012 rev 1
EMA/CHMP/BWP[814397/2011
Should be performed by inoculation of serum on at least two distinct detector cell lines, one of which is of bovine origin.
Includes confirmation by electrophoretic pattern and immunochemical methods such as radial immunodiffusion.
Tests include FBS functionality tests, growth promotion curve, clonal assay and in vitro cytotoxicity.

Specific consideration should be given to widely distributed viruses that are difficult to inactivate (e.g., porcine circovirus and porcine parvovirus) and

have zoonotic potential (e.g., hepatitis E virus).

I Tests for microbial contamination, including TAMC, TYMC and absence of Escherichia coli and Salmonella, are listed.

J Tests for the appearance of trypsin solution, specific absorbance, chymotrypsin, loss on drying and trypsin activity are described.

ol oas o0ls lis 5 Jgaz 50 el g bg,l aolos! asie YL 0 ' wg g 9ol Lol Slall 4 by e Sl

ol e 3 «(functionality of materials)slse o ,Slas 4 (identification) olulils des 51« obaasin bbby, I olodiges
‘O)L.\fso ).:| J}Lw I P 0T &;)9.‘9...' duua.jl;d Lﬁ")‘b )I dslf 0~ (\ﬁ ,\?—\V)Aﬂu)f )‘)5 Cow S)90 LDLQ...M)

! Virus testing requirements
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dilate 5,925 elal 5 635 prw 10 a3l Sy50 Slo g g Com b 9o

Country/region Taiwan us EU
Material Guideline BS BS BS
TP? USP1024 EP2262

Bovine viral dimrhea virus v v v
Bovine parvovirus v v %
Bovine adenovirus v
Bluetongue virus v Vv v
Bovine respiratory syncytial virus v v
Rabies virus g v
Reovirus v
Other viruses (if necessary) v

Akabane

Bovine herpesvirus 1 v

Parainfluenza 3 virus v v

Bovine leukemia
Bovine rotavirus
Bovine circovirus
Bovine polyomavirus
Coronavirus
Torovirus

Bovine enterovirus v
Bovine astrovirus v
Foot-and -mouth disease virus
Rinderpest

BS, bovine serum.

* Taiwan Pharmacopeia v.9 5094 Annex Il

b It is described that “depending on the country of origin, specific tests for
other viruses may be needed.”

oS ol o ysle ol BSE Sy piles, 8l s ecslS s sl 5 yitin g ool lll a8 5,8 oL bl wb wcales 5o
Ol /o b W)W BSE jlas a5 098 (el (iblio L b 525 51 ()] (5 gl Livie b ol )3 0018 (onl TSE s (655 s
cuilage Sl olojle Jawgs "A arws" flgie 4 aS) col 'zl bl 0 BSE s L (VF)USP <1024> sb)csl ool
plo 5l abolais ‘;oﬁﬂ 09wl ez 9 ((VY) (B oS lgmeis olge o, laibewl o (VYY) EP5.2.8 &Ja)vc,w:l oy (gndads cold
(VF) USP1024 s.b)ecwlio gloays, 5l oolicsl b o (1Y) EP5.2.8 5 «(VF) USP1024 5.b) YU (& piucisie b slacdly

33,5 5y9laez ((V+) 0-2F A asews leul 4355k 16 4 (1 0) EP2262
g cdle g Sllsem i 5l i sy oS lp gmred 0 5 sme by, gyl Sl 0 o5 LT
Sy sals g (risk assessment) S, oL, sles maly (USP1024 3.b) o)lai 9529 TSE Jelge B>/ (g3lw Jlad e

A Sl TSE Sy lyls Sllgs 51 oads g slge (sl (risk reduction)

! Negligible BSE risk 2 "Category A” by the Office International des Epizooties
aA
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Gblv g b,ygis yo (Ancillary Materials — AMSs « £ ,8) oS Slgo <l o b LT —F-5
1

5 sBu laie a8 M Sl Bilas gl S (29,0 DY game 5 0lge adss " slasal, ((ANNEX 2B) B2 asns 5.b
9O CahS yaedl g J S 4 ol3 jgbas a5 culs )l aols! o Good Manufacturing Practice (GMP) &bl 3l ac gore
S 55 SBisn g sk | Gt DY game (g3 slaod gl da STy atile (Sludl Gy DY pazmo 5 0 550 olso 9
slge : Jls (sl,) (rAW materials)sls slgs ¢ (Starting materials) cow ; adsl slge gl § guio it jl0 5 oo
Slga (o310 el (pSan cenl piles 3 slacyge;l plomil 45 (63 )lge 4o il oo iy yaT 5 Lasuie Blad jgbas ab (o,
3929 o] o 990 50 Jlesl 4 sloole 51 eoliw! Sy (> ol b 1ol e layges] S 09 (s 50 31 ion adl
Quallty RISk ) M...Q..;S k_ia.m.’) S pde Jﬁ.@‘ u.:Lv.:‘ r9 AW J)é JQLY )91043 J.JL: LDCJ ):Lw » QT 05.1“.) ).QL )...» 9 o)lo
4 byt (finished product) sl Jpame ojluslil ¢ dalys iz j0 05 13 oLl 0,50 (Management; QRM

5 il i) ol 5 5 905 )18 sl 359m el SUDPIY ChAiM sl o255 Jsbo 53 ol olya 5 4l Slpe (Sl as
525 U o ysloty o5 (59ln (paizman 255 slaxs (TSE) Jlasl 16 S5 il (slololins Jlas & (slois
Jdboe sla iulesl o solitul 0,90 (slalasme aisle oS o log wled Jgame 545 L L (Manufacturing equipment)a) s

W58 L3 ae Sbyl ol ye Wb —asal ansls eled Jgame b cawl (S a5 (lubricants) s ls ISSlg, 5 (Media fill)
(51l S sl el Sy a5 Sl Al 5 50 e Uy o sloaely 5 SFooll 855 Sa, 4Kl & 25 L
Ome $bdgein; g Jool ulul 5 b b S3g38l e g b 3L o Jolone ats Sl mizred 9 Jpazme 5l cbli> gl (J S
o SVgparme ¢l ohgt «Seisl oy wnl B g pS slge g adsl Slge CuiST 4 bgyye sla LS Coeal 09d plx]

ibsr SR e pd el T sl 2l b !

' Annex 2B Manufacture of biological medicinal substances and Gl el G pady — dse ba) ol (et 5 Sl gladyl i
products for human use S e e Sl e ) Y geana
o300 Jseal dpan HIGMP () sladid i pald o By an sl
e lie) el Lagll ) o8l ¢y 4dls) 3l se gie JS Jalis —
9
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2L, 597 oaigy 4o b (Clinical Trial Application; CTA) b ole;l 5 plol jeme Conlss 10 0digy ;0 45 (63190 4o
5 O (bioburden) 59,5 b jlxe 0> g £45 (Marketing Authorisation; MA) (1L 45 59,5 4ilg ) g,ls ad,e j9xe |
Ll g b lasfay wlb JuS o5l 2wl (ACtive Substance) s ls o 55 osle adgs alo o o Jlie slpasl sad anb
Loy Gred )3 led Guedl 9 03,5 (atie oo |y odliinesd 093> 50 (09,800 1L ) e (ol Lad> (SGsSar oS 350
Sibo il &5 (Ygams 6l ohgh «Sitewl adgs anl 3 5 g plS Slge 5 adsl Blge CodS 4 bgype la S Coeal

o Gl e ISl o] sl e

oo sisle (Ancillary Materials; AMS) ( Slos Jpame ogs ol b o solatul 5)50)s0nl 8 (eSS dlge 5| (S sl
Grhie (oS olge 3l oolawl .l o 1y g0s solais glo Jasdljgiws (3blis g o ygiS 5l golaws 1o ¢ So5 a5 9 555
‘h.A.bLD dd.ml.:u_iw)) kS’L’))‘ s_:5_>) )° ..\.:‘9_\&54 (CGT) u,—’)jc;l}l-“’ L;LQ: Lo)¢ x_:YaM J.»J}.: B LQJQ.’J‘)?—UU)\) L))‘Lﬁ

)O é.os 0‘5.40 )‘ 605..\70@ O‘\.\.u 6‘)" LQA »)Pa.o ‘_gLQJAJJ‘)W‘) JL‘> L)"‘ L: 05....; C).E.A 69.9 ‘SQ.LC 4.».‘>5.1 ‘5.&4.: LQ.»J
oS Slge sl (St 5 Sialon ol jhe bl 3blie 5 slaysiS o o 5 aen (yies o Gblie L%&*f g
S,lai 09 ol

3952 s o sl =8l Sglite calio 3blis b a9t loo Cenl (S (a8 olgo Shlas L Las e cslo 3155 o sl )
Lo L olye 43 cilaie S5 o slanns &0 (ool S L (s5l5 o o (TSE) JUi 5 S5 il (sl il
GL L gy s (Tglitte Cus o b 095 ouisaiiilsl slaosls g Dl o wlul el S adlaie b jgiS jo - Sl
(S5 g 2bsy cellb 5 St Lo o)1 53 o8 S bl 2 e 9,509, 3551 o) cnl 5l asS el o Jaslly s
Joss e Samtl | 08 3 e COT S¥pame a5 anlp Jsb 9 (S oS 5 g ik o1,
D9 s

al B ilwesles eizman 5 (SS9 e 9 G5 e b b e Sl el jslinea; a5 sl oad apog > (s o
ooliiwl oS g yae i g (defined serum-free media) gy 81 ouliciy o5 ciS lalass 5l 6l 0 U oS, 25
awmbjgb))lwu ;o COT &V game dwsl g cidn il wcoaS o oS0l o0 Al aSST s b e 0095

(China) ye ygiS—F-F-)
(excipients) gsg3dl g Jol> olge 5 (AMS) o8 SG5e)9u olge «(raw materials)adsl olse 4 Loy jo sladgein, 5 S Jsol
!y (ancillary materials)( SeS), ¢ ;8 slge 5 (raw materials)adsgl olge 2.5 sl 8™ Juad 10 So5glam sloos 51,8 sl

Ve
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ool 2 (AMS) SaS olge (Y2)sl ot &5 T(Y Y +) poms alr ez 35 65002 d255Loyls 51" oo slmos sl 3
(F-) (St Goiaind) b [z ;0 7 Sogll s o Sojglom 03,518 (6l Caroms (SOUCE)Livis 4y dx g5 b S, pelans
4.Lo.> )| (5“5 (SLQQ;J‘S U] )o 4\5 A% 45‘)‘ [\/\] "fd‘)’ﬁj slf ra)...u" J..aﬁ )Q (55[)4 Py L Jaj.:]a uLo‘IH d.:s,w‘sn GMMO
Vi.byfo 6LD)L~9.A o‘).o.b Le LQM}JjAJ‘ 9 L%wj).’s 5Lo.w){.:9i:l.n su;».»l:):l.w‘ SMYW‘ s; pH )‘..\.D.A swjlf}o.m ‘DJS L)"‘i"5)"
Sl coles Sblgs a5l sl AoasMo 5l jglaie s p yus 51 (Y6 52 ol 00 00ld 7, oabdogs (yg03] (slo b, g
CiS Lyld o O e yiad laass b Vero MvILU HFLL) S0 ol Jsho 0, S, 5 SP2/0-Agld (sla Jsko o)

o sl s o Lol (AMS) o3 lge Sl 5o sl 38 Sl e 3 opnil 3,50 (25093

o 00 w).e‘.‘a 53] Js.\>

P &)9@_\4 x_:y?»azaéoso‘}o 6‘)" )ﬁwwm ‘).‘>‘ u_:Le‘).” Js»

Risk category 1 2 3 4

Marketing license (e.g., BLA, production permit) v
Vendor GMP certificate

Vendor release qualification report v
Qualification certificate (from national agency)  (if available)
Testing report (compliant with national pharmacopoeia guideline) Sampling (lot) v
Testing report on critical quality attributes v v

Adventitious agents + (if animal origin)
Additional processing or purification v (if necessary) v (if necessary)
Source certificate + (if animal origin)
Compliance with safety requirements of China and country of origin (e.g., TSE)  (if animal origin)
Vendor audit v v v v

v
T4

!

o
! W v
!

;

BLA, Biologics License Application; GMP, Good Manufacturing Practice; TSE, Transmissible Spongiform Encephalopathy.

CAR T-cell L1 » Jokw slagyleys sl udbpme Sldllas g coaS o8 olasda" lgie b Koo (provision)dalicsy
Gowie Sledbl (o e 10 Lol el 35 1020 CAR-T (slo Jobu odgi 5 az 31 35 doliiso ol WGl 00 3yl 08 (Y A)
50 E00ole yo ylas AT 54d 0 dnogs ( S Hob 4 ans e &l Jole OV game ;0 V) o8 0lge s ]S 5 Gl gl
30 5 oSl o> U 0gd oo dogs 03,913 B aiasdrwg 4 g Gabdids g ool axd S i 0 Jgame dxwgs adgl J>lie

! Quality controls of raw materials and ancillary materials for ¢ pH value

biological products 7 Respective criteria

2 Pharmacopeia of the People’s Republic of China, Volume III § Qualification

(2020) ° Chinese hamster ovary

3 Risk of contamination 10 Chinese Pharmacopeia risk level
4 Newborn bovine serum ' Risk control of AMs

> Total protein
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GMP Lyl o oo d( by yisl yof Jlio 50) o yiwsl (7l 5y Blie 50) (' S 065) o050l 51 1090 conlin & y50
Ailes osliial  bles Lae slyls plp ,0) ¥ sles Lave w3l 5 (odbpe Blie ;) db a5, (GMP & ol 50
e O ( Sy Bnwd) oz 03, b Billae 058 03le o sl bl Tis3lodlil sloajline 5 (05T slasis, & a5 slaSs
Ly e (safety tests) ol slogyse;l yogdle ! Slidms ax 0 2,8 olgo 5l il Sgup drwgs Jsb )0 jeiue job 4y g oad
S8des g Sloosy p Suslsm 3l 5 (POLENCY) S )08 (PUMILY) ool oy 959l 5 Lo g g (S sl oDl sSile

g a8, a5 o SukS IS ) (i Ol 4wl 5 e gbe

(India)ais g ~F——¥
a5 b S letes sy COT) JleysJsho 5 o5 Spame anag o eolitnl 3,50 (AMS) (25 il Slyo
S sbojltinl 5wl olge cpl (el oedle aiiie Sl (robust)Sxies ¢ (reproducible) a1 ,SS
b byl e as saalcadbae JJA5 sl ol 0,9l 1y p3¥ Y 5 s sla,Lxe g 004y 1,95 1 (StriNgENt)as! ;. Ssew
Sloyddobe anngs adgl Jolye 5 (AMS) SaS Slge oo (780 el glin 51 osliinl 38l n 2 wcsilus 125 9

]

SPB oyl g ol jie cou Sleys sk DY gaze g )0 ooliiul 590 (S0 Suglam Slge wim yd (IS b 4
Sliios glgd Lawgt oadolo ool sladshe (iagh o b)) Vo)l glalesal, (Jl nl byl 3 col>
game sl sl a3 IS 5 e dnmgs (oo cslabazal 5 «F )T YAV Lo 3 (65l labo 5 azn (S,
b o gl o lasbend 8 (655 0 plosls 5 (555bdcms s Olaiylo M (S Slinhon glyeh Lot ondolo (Sleyos
Loyl o 00 5ass (gl sSTLa 8 il az ) (oS Sl 51 el a5 COT (yF s dansys 45 98 o dnosd «(F1)'F Y414
)5 Coatl COT Ll Upamo ol § b Sing 2 olgo ool osily ,5l Ly a5 6yl cotylod o3liciusl GMP

(63,190 (i 58 35,5 3925 COT adgs o coliciul 3,50 (AMS) S8 slge glgil plas g1y 10 sloyo ax o sloasens wilinlis
Y game adgi ;o oolaiwl 5,90 AMS ol oals gl canlio GMP Lol b codd aS Conl (SaS oole bl 438 oy s

! Low-risk 1 regulatory guidelines

2 High-risk 12 National Guidelines of Stem Cell Research issued by the Indian
3 Animal-free Council of Medical Research and Department of Biotechnology in
4 Animal origin 2017

5 Quality attributes 13 National Guidelines for Gene Therapy Product Development and
¢ Release criteria Clinical Trials issued by the Indian Council of Medical Research

7 Research grade AMs 14 Department of Biotechnology and Central Drugs Standard
8 Biological effects on cell viability and functions Control Organization in 2019

° Necessary 15 Therapeutic-grade versions

19 Sourcing
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CainS s Jpol ol ”‘m@ q..JL:_é‘omJ,';;SGMP LS LSLQW S oS\ e Qlf.us.ujs )~|CGT

L bogoas a5 stun Jlg> LMQ Lzl 4¢J5| olge )~| (IS 0l oS 909 ‘Cornlng) J;..U:LA 5 O 5 «(FBS) 65l5 O
5 oo OYL! slasgein, b pllhe So5glgm sldos gl 8 adg jo soliiwl 5,90 (5,95l L Sl 5w bgsye Slalyll
@ by Sllimdo (28,5 S5 o b Sy, (1l g Copae’ 050, elul 5 FBS (o)l axdlie 5 5ke L)l apalos]
Jaior )5 45 65Silan 05 115 (50l 550 (TSE Jolge wile) atalysls 5 ool sasiSoogll Jolss 5 a5 51 sl s 5
adg anld gl ((SeS) o8 Sojelam olge Sl sl asl COT ¥ game B aimdanwss ol sads ools oylid 55

(AMS)  SaS slge Gl gl (sadS slo Sg . J9os

Attribute

Consideration

Identity and free of microbial or viral
contamination

Purity and impurity

Consistency

Storage and stability

Details of composition or formula-
tion

If material is proprietary, documen-
tation of the active components
without concentration

COA, pathogen testing for animal-
derived materials

Required viral testing and donor
screening documentation for
human-derived materials

Documentation of purity levels

Documentation of identification of
impurities

Assays to detect residual impurities

Lot-to-lot consistency on COA

GMP-manufactured materials

Supplier's recommended storage
conditions for temperature, light
and humidity, demonstrating that
raw materials maintain consistent
performance

Shelf life and stability of AM

! Selected vendor manufacturing
2 Controlled GMP quality systems
3 Pharmaceutical quality system

4 Corning, Corning, NY, USA)

’ Risk management and mitigation
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(Japan)yplj jeus-F-F-Y

Slogzge plo b Dllss oyludl 5l ool §ie slge glp olo,lxe loxe 4 Yoo ¥ Jlo 10 (V1) So5505m olge slboo,laslin!
le&m 93,5 oxi (CGT) Sboyo sk g o5 ©Y game alex 3l og,lo Y gass ;o colaiul 5 )50 (lalS sliciul ay) oui)
o lutinl g boylas (a5 31,k 5l o)l SV gaxe sl § CodS e daolaibinl cpl Bas .8 5 18 Aol 550
olge) T lasbiwl i g T((cog0e) IS (a;).a.o)oxlé 33 Jols Su59dgm Slge (slos lailiwl .owwl (raw materials)adsl slge (sl
C il olse 5" Sloum (U Jslos Slge T (S o 5l e olga 7 ladl Slge & Sl (51,30 olge T Ll (28U Jslos
Lbgspe slaslailiwl o lasbinl il ol 510,50 dw ais co i 1) So5elam dlge 10 M 0smge SLLS 5 aled [ 5 039
5 osliiul b s ags slye 5 ylas! 5l o Eiie Slge g5, g Sl Slge S lnilivl axies (AMS) o8 Syslsn olge a
Slge 8 luslin) .ol 35 peite (HEK293 (sla Jobo 5l oty alg (oS 595 bty ale) oludl Livs b (sUbstances)slgs
odd 0dgi oS g sty p aiile) Slgw Livis b olge 5l aolitul b oad adgs slge g (g 5l o Gids Slye p 5  Slgu>
)18 58 o3 (G Smed (eSS sla ok

o laibwl ;o ax 5105 18 0 41,8 oo lasbiwl el aials jo a5 Sl Sles Lics olge 5l oslazwl b ool adgi olge ogas jo
Sl ol Jgore 9,505, Lol o )l 5925 (Upstream)cews¥h o o0 0 8lge p yllas 50 5uS lie 0,90 )9 (20 po (arogd
20,5 Jlasl 4,56 olgo glaus b &l ] a8

55 i ol anle S 1 sty 5 S o st 1) Lo Slse 51 (6 s heb Sl Slge 5 lailivl 5 Slge> Slge s il
Y ogd cpeeuas (derivates)la ] Sliie L (starting maerials)adsl olge ool ) a8 0isS o pl3l oo laslil ol okians
Sl 4 by o (rECOTdS) Glgw ¥ 5 5y plil algs al )3 )0 (adventitious)ainly>b sla wg g B3> b (g3l Jlad o
Sl ks 0590 Sledbl plu g (Laiwd)la s o o Lo o(yg03] Zlis olge agd b Jadjo (sloosls (g co agd oyl )0 dlge aS
Digds b g Laa> 6,105 COT &Y guamme  oul § CatsS yuoudsl

2 950 gie ate jeb 4 el pl ol iie kool (l b lade (YA) M Szl aedbl G Y VE e o
aS (golge (gl S oo wl)l s ls callae Jeil OLIYJIL as |, (materials) solge sladiges 5 lad oo (s 1) Lo lailisl

Crhe o5 Slge (S (sl Lulph (ol o iy ya5 W pwg g (53le e (sl eine ()l bl sl (5 )0il olilae

! Standards for Biological Materials 7 Ruminant materials

2 Two general rules  Animal cell/tissue materials
3 Six standards ° Animal materials

4 Human cell/ tissue materials 10 Ingredients

> Human urine materials ' Implementation notice

® Human materials
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ol cos a5 slosks 5l casivn Taiges Lulrd cpl 51 o o slp o (3L owpg Cosie ks bl slp bl wgd
B &l )| el oo (5 5lw Jlad

698 Vb slaul s cos oS glatws ol L (semi-synthesized) s yiwass 5,5l Slge 5l ool (Dlel (ol 5 ogdle
SS9l sl a5 Ll 5l ams o ) g so (s (r2ilsE 5l 99509 5 @B s Sl il led e Bl 5l 5 wilazs S 18
Sllgs 5l aS (golge 0,5 1,8 s 0 9,90 alSlas & js0as WL TSE (5 )l ,la> 4 (adventitious agents) aiwle>l folse 4
il ansls 6,55l T ol slge o lailiwl g (5,55l dlge o lilisl b ylejen b wigd oo gl 5l Lol

Slaid (1) 1S o0 Girogi | 25 9l S lailiwl (nl 59, 00 5 A TSE Sty 705 (51 059 4 00iS lgzeis slge o st
ol 52U Sas paseine (dihaiel 1525) oLl aie 515 TSE jlas aS ] (V) sl goion byl 5l ool a5 low> oy
Gy bl ale (53l 0olal b ke sloesls d(gie)lie dibaie oS Jals o ¢ eyl 5 CapieS (adS g (sl (V)
D9 o (l0D)0lge slaazns o lads g TSE 3l (6, sbddyg, 9 (o305 zud g

0256 1, 51 5 on BSE) st gl 5oy Sl 55 45 o 5 ctse (slocilarel slo 525 b oS yo (a5
3 Vb sleo Lyl yiomen g 0S8 o o)Ll 0uisS laseis Olilgas glgil 4 aedlol pl loads ool &5 (Dlel (pl o s S
S a5 (g0lge ol ams o a1 Layl Ll ) G ea o5 Slge 5l ladiged 5 dip e o 5l 1) TSE Sy, a5 T LIS
WS o 58 lal olye o Jslind by 035 31 2,5 ishn s 355 Ll

Sygods a5 88 0g2g (CGT) (St Sloyo OV game diw) 10 58 (6,500 ogain, « Siun) slgs slas laibsl i odle
P8 e Glaear 1) gian slgs sbas laibinl cole ) Lis &dly jo Lol «(YF-YY)AS o o)Ll s olge 4 poiiinns o
S gazmo (coal § CodsS (el 9 dgein; (nl (o p 4 &5 cele Slalllas 5l (Slacgomms a5 Conl S5 @ p3Y anlei o0 Aoy
st s35ein) b a5Se)lé gd (0pSB L (FA-YV)lons piiie caass aloe (i 53 Bpo wijlon e Jobo » (oo
el 00,55 ped (Excipient-Materials, AMs) SaS ¢ 2,8 olgo 5l ol Sl s 10

(Korea)e ,S yguus —F-#-F
5 &80 Hobay WL (CGT) 5 5 Jske slaple,s S¥game adgi )0 csliiul 5,90 (AMs L, Ancillary Materials) oS slge
lpyae" 00,5 wlyl Tasan Slidss g9 ks culgs o al)] fley 4o lagT o)bys Lo g0 Sledlbl § wigd S ail WS esw
I, (AMS)_SS slge 5 (raw materials)adsl slye b Lo yo S Sl (FV)™ Lo locans; &Y game sib 5 ol 40 b o

! robust purification process 3 Alkali conditions
2 Standard for Animal Materials and Standard for Ruminant 4 Investigational New Drug Application; IND
Materials ° Provision on Product Approval and Review of Biopharmaceuticals

AR
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10 Rabies virus

! Cultivation
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! Raw materials § Scope

% Nature ? Master cell bank

3 Quality 10 Cryopreservation

4 Finished product ! Developmental phase

* Extraneous agents 12 Genetically engineered cells
¢ Risk analysis 13 Quality control procedure

7 Serum batches 14 Reliability
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4 Serum user

5 Contract laboratory
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! Fit for human consumption ? Final container

2 Abattoirs 10 Farm of origin

3 Source animals 11 Batch of serum
4 Active surveillance 12 Designated

5 Claim 13 Batch number

¢ Traceability of serum 14 Reprocessed

7 Final container 15 Batch number

8 Abattoir of origin
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! Homogeneity § Country of origin of the source animals
2 Harvested material ° Final batch volume

3 Final batch 1 Date of manufacture of the batch

4 Traceability 11 Shelf life

5 Methods of harvest 12 Bovine origin

¢ Catalogue number 13 Certification

7 Batch number 14 Suitably qualified person
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!'Viral contaminants ¢ Bovine origin

2 Virus Inactivation 7 Appropriate guidelines
* Remove of viruses 8 Parainfluenza virus 3

4 Validation of Tests ? Cytopathic agents

3> Two distinct cell lines
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! Infectious bovine rhinotracheitis virus (IBRV) 10 Bovine viral diarrhoea virus

2 Control cells ! Rabies virus

3 Free of virus contamination 12 Reovirus 3

* Specified viruses 13 Necessary justification

5 Country of origin 14 Bovine viral diarrhoea virus (BVDV)
¢ Related orbiviruses 15 Specifically controlled donor herds

7 Bovine adenovirus 16 BVDV-free geographic areas

8 Bovine parvovirus 17 Inactivation/removal treatment

° Bovine respiratory syncytial virus 18 Accepted assay
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! Fluorescent antibody (FA) ' Manufacturers

2 Direct RT-PCR 12 Users

3 Validation tests 13 Infectivity assays

4 Anti-BVDV antibodies 14 Inactivation/removal of BPyV
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" Design
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13 Interpretation

2 Risk analysis M .
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! Titrated ? Standard packaging configuration
2 Kinetics of inactivation 1 Dosimeters

3 Gamma irradiation ! Effective dose

4 Consistency 12 Mass of the product

5 Effectiveness 13 Radiation dose range

¢ Serum performance 4 Product integrity

7 Validation of the irradiation process 15 Microbial contaminants

8 Optimal temperature 1 Mass of the serum
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! Dossier requirements

2 Marketing authorisation application/variations

3 Appropriate comparability data
4 Irradiated serum

ot (FoglT 551 -F11)

5 New irradiation plant

° Addition or replacement
7 Virus validation study

§ Sterility
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! Bioburden control ¢ lysate

2 Gel-clot technique 7 Release

3 Turbidimetric technique § Stability

4 Chromogenic technique % Injectable products

> Synthetic peptide-chromogen complex 19 International units per milliliter (1U/ml)
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inlple 28 Qb 1y e e Ol b Glow 55 (Sl B)lse 90 Dy 0
3 slaiges 05 cud Suiglem Jgame (Batch Record) udgs 3lgw o lids wub ot solizl & (Lot Number) oY o Lo

D58 6K o 5l e G g sl awg ol Jgame Bpas by B b (Retain Sample) o .

P Il 92, 35lg0 V-V
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(Cell Therapy Products) * sle,s Jsko <Y game g5 o
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Y S5 slaceten 5 STy o e

Sloys ookl Baa b Jolw caS shas jo uly Sy Jole e 4y o
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! Hematopoietic Stem Cells(HSCs) ¢ Self-renewal

2 Induced Pluripotent Stem cells(iPSCs) 7 Differentiation

3 Mesenchymal Stem Cells(MSCs) 8 Recombinant proteins
4 Embryonic Stem Cells (ESCs)  Recombinant proteins

3> Growth and Proliferation
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Gb) owsns soal anl (BSE (50 cyenl 598 Sl Jalis (sulS lSS .l ole oole S5 p s ¢ 6 s 5l can]
@ e Wlgi e 3)lse cnl Sule, pae ol Sl Jgame b alS 5l elS obs, culils 5 sasSudes GMP ol «(ICH Q5A
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K 53 50 53 Blad 5 383 jsb 4 Wb (s SYgarme )5 FBS) uizr 5l5 3l olicial FDA (US) (ilyd oo
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IMPD (Investigational Medicinal Product Dossier) .\
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L OJHSU...AL 6LQW 9 IR ‘Dl.?D‘ U] S99y @ls 919 LSLQM “.\.;leo; 4—*-&4 u,o.u‘ GL..A )| ‘) Py sﬁ)l\J ulf.x..:d...!y
el 6555 Sz i 1 sl glrodisys anb gl PIC/S (sloo Juibiasl Cole ) ilons (6 pras (s yd

wag.w -1

Fetal Bovine Serum: ) ggl8 oy Lico b ppw (IGT oalg5)Certificate of Analysis p,3 31 s aiges —11-)
:CORNING < oi 51 (FBS

COA (glgizxo

Fetal Bovine Serum :(Product) Jguaxo g¢5 -

Sl Giledld e (premium)coaS a>,o «(United States Origin)aJgs Jo. :(Description) Jeaxo b -
(Heat Inactivated)oois

(Catalogue Number)S gl 5,y -

(Lot Number)o¥ o lols -

(Date of Heat Inactivation) g ,l > gjlwJlad e 70,60 -

:(Type of Heat Inactivation) & ,/,> sjlwJed s g9 -

Individual Bottle Inactivation : Jlie lsc a
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«(Testing Performed on)esle diges (59 y suuis plxsl glaygesl -

(Product Prior to Heat Inactivation ." s | > ;le b pué 5l i cJgame g9, » " i be (lgie @

:(Heat Inactivation Temperature) o ,l > gjlwJlxé e sloo -

56°C (+2°C) for 30 minutes : L. ;lsie a

(Parent Catalog Number)( cleol) jolo SgUS o)lols -
'(Parent Lot Number)( o) jolo &Y o )l -
(Date of Parent Lot Manufacture) Jol &Y oadgs & ,b -

(Date of Expiration)sLadil &, -

(Country of Raw Material Origin)adgl dolo adgi Licw ygi5 -

(Country of Final Processing) gls (310 y plxil joui8 -
:(Sterility Assurance Level)aods puw! cymonds o -

1073 (Triple 0.1 pm Filtered) : Jtwo ;ylgoe &

(Storage) g jlwe sd -
b oygos!

Test Method Specification Results Units

Endotoxin USP <85> & EP 2.6.14 <5.0 <0.1 EU/mL

Hemoglobin USP <90> <25 7.08 mg/dL
Mycoplasma Barile and Kern & Not Detected Not Detected N/A

Hoechst Fluorochrome
Stain
Osmolality USP <785> & EP 2.2.35 280 — 360 318 mOsm/kg H20

pH USP <791> & EP 2.2.3 7.0-8.0 7.03 N/A
Sterility (Bacteria & Fungi) USP <71> & EP 2.6.1 No Growth No Growth N/A

! Parent Lot NUMber Jsase a5 coul Lol algama b 550 lod 6y 0 )lois b
Sb3y @l oyleds cpl ol sas asley o] 51 ol (Traceability) sl b
0,8 o (ol Y o 1) T ady ) Glet aule i ol Jyame 5o (IS ST e,

VO
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Total Protein USP <1057> & EP 2.5.33 3.0-45 35 g/dL
Gamma-Glutamyl Transferase (GGT) Chemistry Analyzer <10 5 1U/L
Cell Growth Performance Testing MTT Assay Passed Passed N/A
Identification (Species ID) EP2.7.1 Bovine Bovine N/A
Virus Testing 9 CFR Part 113.53c
Bluetongue Virus Not Detected Not Detected N/A
Bovine Adenovirus1 & 5 Not Detected Not Detected N/A
Bovine Parvovirus Not Detected Not Detected N/A
Bovine Respiratory Syncytial Virus Not Detected Not Detected N/A
Bovine Viral Diarrhea Virus As Reported <4 TCID50/mL
Rabies Virus Not Detected Not Detected N/A
Reovirus Not Detected Not Detected N/A
Cytopathogenic Agents (IBR) Not Detected Not Detected N/A
Hemadsorhing Agents (P13) Not Detected Not Detecte N/A
BVDV Serum Neutralization Alpha Antibody Test
BVDV Antibody Type 1 As Reported No neutralization N/A
BVDV Antibody Type 2 As Reported No neuralization N/A
Biochemical Testing - Proteins & Organic Compounds
Alkaline Phosphatase As Reported 231 1U/L
Blood Urea Nitrogen (BUN) As Reported 15 mg/dL
Cholesterol As Reported 27 mg/dL
Creatinine As Reported 2.8 mg/dL
Glucose As Reported 142 mg/dL
Glutamic Oxaloacetic Transaminase (AST) As Reported 44 1U/L
Glutamic Pyruvic Transaminase (ALT) As Reported 5 IU/L
High Density Lipoprotein Cholesterol (HDL) As Reported 9 mg/dL
Immunoglobulin G (IgG) As Reported 79.7 png/mL
Low Density Lipoprotein Cholesterol (LDL) As Reported 2 mg/dL
Total Bilirubin As Reported 0.2 mg/dL
Triglyceride As Reported 78 mg/dL
Uric Acid As Reported 34 mg/dL
Biochemical Testing - Electrophoretic Profile Cellulose Acetate Normal Normal N/A
Electrophoresis
Albumin As Reported 2.0 g/dL
Alpha As Reported 1.2 g/dL
Beta As Reported 0.3 g/dL
Gamma As Reported 0 g/dL
Biochemical Testing - Trace Metals
Calcium As Reported 12.8 mg/dL
Chloride As Reported 97 mmol/L
Iron As Reported 195 pg/dL
Magnesium As Reported 3.0 mg/dL
Phosphorus As Reported 10.2 mg/dL
Potassium As Reported 12.7 mmol/L
Sodium As Reported 138 mmol/L
Biochemical Testing — Hormones
Cortisol As Reported 0.250 ng/dL
Insulin As Reported 9.70 plU/mL
Progesterone As Reported <0.1 ng/mL
Testosterone As Reported <0.01 ng/mL
T3 As Reported 210.0 ng/dL
T4 As Reported >40 pg/dL
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Vgona gl ;o aules <l s |, (Certificate of Suitability) glas 815 ol oo oy B 2 sloosg1,3 Logas Syl prdgs ;5
slhael aseio oS L "(CEP) @llas 2155 ol Gljl 10 g 058 oo yolo Y(EDQM) L)l slag,ls oS S o,lol gom 5l 2155 oyl
Jyama" Slgie o6 gl 45515 VPAY Jusb 5958 a5 10 yoke slolome b Jpamme 45 dyladicn 9l alsS nl 005 oo
9,ls J.cls cdllas M (Transmissible Spongiform Encephalopathies - TSEs) L,,_les.:.;I q;.;LAGx;.é.wl sl e Jl.s;;l )145 61 ls
lem.s,,Jgs @ »lss dl O:..:slo .o)b Cnllae awl 00 punss bl ggu)b abgs o o fad jo a5 o3 CoasS g oo lailisl L
s gl ayolosl g sla,saS 1o 1) adsl oole o] S Toasa cls ads b &lsyly b o (sl ails (g3ls b ouS o SaS gl

el 008 0T EDQM Lawugs 3L T oS 15 S

(BSE/TSE) wiile ziiw! (515 slow g p yw Lo 41 bga po (140l Los!

285 e Cews @ Tl 03,55 planly 590 45 Gl oole sl sloancls § Lagls slagizr 5l 65 i Slenyms (ole
055 3 Camslige pyme SlBOY ailoas 00ls (aStd (g slog lony 336 5 ond 4 dy Jrd Sl ey 5 0 5l Gt sl
639555l b b o s S ol Basie SYLI Ho all 00y0 )5 adgi ccanl 00l (5 9laez jomme slylo sy Sl 5l aS” (698 i
Sllg cilags Sl Glosle” 5 " Y(USDA-APHIS) oasie SYLI (55,5LaS &g ol 5 o8LS Cotilagy o3 losle” Loy a5
wobarsl Jll asle einl 6 lom ~BSE) (s5l5 anile xibl (slos slow 5ozl Sy 5115 55 Hlsie 4y 1S, 01 * "(WOAH)
il 00y0,F 35—l sads axslis (TSE) o8

3 5 Ngd oo o3 5 s (further manufacturing) i odss b (research) slidiss < )las sl Byo g biges (5,5 slo e
(therapeutics uses) gle,s & las 1y o5, slap Logos ‘paizad 058 ooliul (excipient) SoS oslo ;ylgie 4 Wl & jguais]
3,lge 3l )l IV game cpl 5l oolaiwl ases jo ok Glea b ludl gl B pan LB g 0540 lxe (diagnostic uses) cawseis b
sl by, o (Specifications)olasie Gl Canbioo pyw Sl (ilgd a8 Glaas (ligady OS5 0 caz p jo gz
, «(Testing procedures) isle;l slo g, 0,5 518 585 slaiyge;l o 50 ilosgs ixe 00,918 0dgs Fu,b j0 a5 alKisle;]
Cell) Jsko o, 5, Shas 5yg0)] 45 s Cule, (EP) Lg )l aysSLo )16 /s (USP) IS ol ay55Le s slaasens o, 1 L gillas oSel & )50

! European Directorate for the Quality of Medicines (EDQM) 5 Ante

2 Certificate of Suitability to the Monographs of the European ¢ Post mortem

Pharmacopoeia (CEP) 7 United States Department of Agriculture - Animal and Plant Health
3 No. 1483 of the European Pharmacopoeia Inspection Service (USDA-APHIS)

4 Healthy bovine cows and heifers $ World Organization for Animal Health (WOAH)

\YY



ol 5 i lojls

S5 gn 03,9158 Wlgi ;3 Sl g (Slge Wiko (g,15 ColuS y5 51 alitiw! glovl, Jlgie
)
VEL /oY) eyl & g g )b GUI-DPNA-BIO-014 olods
- Sbael &b 00 655930 oo

Vero 4 MDCK 1929 3T3 L& 5l (Y Je) Jobw slros, 5l el MTT (5051 Ligoc a5 (Growth Performance Testing
Dgds oo oolaiul

:Adult Bovine Serum (gl s Certificate of Analysis & gos -11-¥

Template - Certificate of Analysis (CoA)

Certificate of Analysis (CoA)

Product Information

Product Name: Adult Bovine Serum
Batch/Lot No.: [ |
Catalogue No.: [ |
Manufacturer: [Name, Address]
Address: [ |

Production Date/Date of Manufacture: [YYYY-MM-DD]
Expiry of Date: [YYYY-MM-DD]
Catalogue No.: [Optional]
Country of Origin: | |
Storage Conditions: | ]

Quality Tests and Results

Test/Parameters Tests/Methods Specification/Acceptance Criteria Result Complies?
ST YRYS) (CRTSVERT S (o pdy S9uo [ Jgu8 BB Wlasin) (aztl) (BLks! 5l 50)
sl
(;»W)Appearance Inspection Visual Clear, amber liquid [value] Yes/No
(e 2Ly (Plps Slas 2 b) [sae)
(40
pH (at 20-25°C) Ph. Eur. / USP 6.8-8.2 [value] Yes/No
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(sas)

(JS o359 ) Total Protein Biuret / Lowry 55-85 g/L [value] Yes/No
Method (d0s)

(swogdDAlBUMIN Protein Assay >30¢g/L [value] Yes/No
(das)

(axdY goms)Osmolality Osmometer 270-340 mOsm/kg [value] Yes/No
(da2)

(oynsS 9 g ENDOtOXiN LAL Test <10 EU/m [value] Yes/No
(das)

(95 q02)Hemoglobin UV-Vis <20 mg/dL [value] Yes/No
(das)

Sterility (Ph. Eur/USP) Ph. Eur. 2.6.1 No growth [value] Yes/No
(S yl 903D (ay pas) [sa2)
(4o

(L 655 L)Mycoplasma Ph. Eur. 2.6.7 Not Detected [value] Yes/No
(bl pus) [oae)
(4

Virus Testing* Ph. Eur. / USP In accordance with Ph. Eur/USP [value] Yes/No
(536 als sl g 29) (455, @:law) [sas)
(4o

Country BSE/TSE status Regulatory Free/Negligible [value] Yes/No
(,34a5 BES/TSE cansg) Compliance (2l 5 le) loas)
(4

Adventitious Agents Cell Culture / PCR Tested, Not Detected [value] Yes/No
(awlgs b Jolge) (05 (Lwlicds ¢ gy 32 9590) [sas)
(4

Filtration 0.1/0.2 pm, sterile filtered Yes Yes
(&gl nd)

bl abld @glds Wilgh oo Byge3T (B Slakiin (B yguiS yplw (K pol gyl oyl ) Suailo 43 dimns™

Remarks:
(Additional comments on sample condition, deviations, or observations):

QA Approval

Analyst Name: [Name, Job Title] (ceow/pl 00isS jolo ol )15)
Job Title:

Date of Issue: [YYYY-MM-DD](Jlo/ols/ 39, : ygu0 7,b)
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Signature/Stamp (4 g sLaal)

Signature/Stamp (4 g sLaal)
Date of Issue: [YYYY-MM-DD](Jlw/olo/ 35, 1 )9 7,1)

Approved by Quality Assurance:
Name:

This Certificate of Analysis con

Thermo Fisher Scientific
Merck Millipore

GE Healthcare (HyClone)
Atlanta Biologicals

BiolVT

firms that the above batch has been tested and meets all relevant specifications
for quality, purity, safety, and performance according to defined standards.

Clinical-Grade FBS golgaiion oo o —1)-Y

GMP, US-origin, low endotoxin, high performance
Clinical-Grade, US-sourced, lots traceable

GMP, viral-inactivated options available
High-quality clinical-grade batches

Custom sourcing with full biosafety documentation

2sbis Conw yid — Y

Johnson M. Fetal bovine serum. Materials and Methods. 2012;2.(Y V)
Puri G, Chaudhary S, Singh V, Sharma A. Effects of fetal bovine serum and estrus buffalo serum on

maturation of buffalo (Bubalus bubalis) oocytes in vitro. Veterinary world. 2015;8(2.) £ Y:(
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¥ Fang C-Y, Wu C-C, Fang C-L, Chen W-Y, Chen C-L. Long-term growth comparison studies of FBS and
FBS alternatives in six head and neck cell lines. PloS one. 2017;12(6):e0178960.
£ Information for Blood Establishments Regarding FDA’s Determination that Zika Virus is no Longer a

Relevant Transfusion-Transmitted Infection, and Withdrawal of Guidance titled “Revised Recommendations for
Reducing the Risk of Zika Virus Transmission by Blood and 581 Blood Components”, May 12, 2021,
https://www.fda.gov/media/148549/download.

.0 Minonzio G, Linetsky E. The use of fetal bovine serum in cellular products for clinical applications:
commentary. CellR4. 2014;2(6):e1307.
A Yoneda T TT, Bando K, Choi BH, Chang R, Fujiwara Y, et al. Nonclinical and quality assessment of cell

therapy products: Report on the 4th Asia Partnership Conference of Regenerative Medicine, . Cytotherapy. April 15,
2021;892-904.

Y Toshimitsu Tanaka KY, Ryan Chang, Bryan Choi, Ying Gai, Pawan Kumar Gupta, Udaykumar Kolkundkar,
Shing-Mou Lee, Sunray Lee, Wenbin Liao, Xiang Zhao, Koji Takakura. Comparison of guidelines for biological
ancillary materials used for the manufacture of gene and cellular therapy products in Asia. CYTOTHERAPY. 2023.

A United States Pharmacopoeia. 1043: Ancillary materials for cell, gene, and tissueengineered products.

A Ph. Eur. General Chapter 5.2.12. Raw materials of biological origin for the production of cell-based and gene
therapy medicinal products.

AR Pharmacopeia of the People’s Republic of China Volume Ill. Quality control of ancillary materials and
excipients during the production of biological products.

AR Taiwan Pharmacopeia (v.9 5040) Biological Materials required for cell and gene

therapy products.

Y MHLW Notification No. 37, February 28, 2018 .Standards for Biological Materials.

MY United States Pharmacopoeia. 90: Fetal bovine serum Quality attributes and functionality tests.

e United States Pharmacopoeia. 1024: Bovine serum.

Ne Ph. Eur. 2262: Bovine serum.

A1 European Medicines Agency. Guideline on the use of bovine serum in the manufacture of human biological

medicinal products. EMA/CHMP/BWP/457920/2012 rev 1. https://www.ema.europa.eu/en/documents/scientific
guideline/guidelineuse-bovine-serum-manufacture-human-biological-medicinal-products_en.pdf [accessed Oct 11

2022].

Y Ph. Eur. General Chapter 5.2.8. Minimising the risk of transmitting animal spongiform encephalopathy
agents via human and veterinary medicinal products.

NA Ph. Eur. 1483: Products with risk of transmitting agents of animal spongiform encephalopathies.

N4 Pharmacopeia of the People’s Republic of China VVolume, 111, 3604. Newborn bovine serum.

AR Taiwan Pharmacopeia (v.9 5094) Bovine serum.

AR FDA Guidance for industry. Monoclonal antibodies used as reagents in drug manufacturing.

https://www.fda.gov/files/vaccines%2C%20blood%20%26%20biologics/published/Guidance-for-Industry—
Monoclonal-Antibodies-Used-asReagents-in-Drug-Manufacturing.pdf [accessed Oct 11 2022].

XY European Medicines Agency. Guideline on the use of trypsin used in the manufacture of human biological
medicinal  products. EMA/CHMP/BWP/814397/2011.  https://www.ema.europa.eu/en/documents/scientific-

VAN



https://www.fda.gov/media/148549/download
https://www.ema.europa.eu/en/documents/scientific
https://www.fda.gov/files/vaccines%2C%20blood%20%26%20biologics/published/Guidance-for-Industry
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-useporcine-trypsin-used-manufacture-human-biological-medicinal-products_en

ol 5 i lojls

S5 gn 03,9158 Wlgi ;3 Sl g (Slge Wiko (g,15 ColuS y5 51 alitiw! glovl, Jlgie
Q
VEL /X eyl & g g )b GUI-DPNA-BIO-014 olods
- bl &)U 00 65553k 0 yles

guideline/quideline-useporcine-trypsin-used-manufacture-human-biological-medicinal-products_en. pdf [accessed
Oct 11 2022 [
Y Ph. Eur. 0694: Trypsin.

Y United States Pharmacopoeia. 92: Growth factors and cytokines used in cell therapy manufacturing.
Yo United States Pharmacopoeia. 89: Enzymes used as ancillary materials in pharmaceutical manufacturing.
AR Ph. Eur. 1483: Products with risk of transmitting agents of animal spongiform encephalopathies.

Yy Ph. Eur. 0694: Trypsin. .

YA MHLW Notification, PFSB/ELD No. 1002-1. PFSB/ELD/OMDE No. 1002-5, 2014. Implementation of
Standards for Biological Materials.

.Ya Chinese Pharmacopeia riskl evel.

A Indian Council of Medical Research. National guidelines for stem cell research. Department of
Biotechnology; 2017 https://dbtindia.gov.in/sites/default/files/National _Guidelines StemCellResearch-2017.pdf
[accessed Jun 1 2022.[

.M Indian Council of Medical Research. Central Drugs Standard Control Organisation. National guidelines for
gene therapy product development & clinical trials. Department of Biotechnology; 2019
https://www.nhp.gov.in/NHPfiles/guidelines_ GTP.pdf [accessed Jun 1 2022].

Yy PMDA Notification, No. 0614043, 2016. Technical guidance for the quality of regenerative medical products
(human cell processed products) and implementa tion of non-clinical and clinical studies.

Yy PSEHB/MDED Notification No. 0709-2, 2019. Quality and Safety Assurance for Gene Therapy Products
and Human Cell-based Products.

ye PFSB/MHLWNotification, No. 0907-2, No. 0907-3, 2012. Quality and Safety Assurance for Drugs and
Medical Devices Manufactured Using Human Autologous/Allogenic Somatic Stem Cells.

Yo PFSB/MHLWNotification, No. 0907-4, No. 0907-5, 2012. Quality and Safety Assurance for Drugs and
Medical Devices Manufactured Using Human Autologous/Allogenic iPS (-like) cells.

Al PFSB/MHLW Notification, No. 0907 .Y+ Y 3-Quality and Safety Assurance for Drugs and Medical Devices
Manufactured Using Human ES cells.

Yy Hayakawa T AT, Umezawa A, Ozawa K, Sato Y, Sawa VY, et al. . A study on ensuring the quality and safety
of pharmaceuticals and medical devices derived from the processing of autologous human somatic stem cells. . Regen
Ther. 2015;;2:57-69.

YA Hayakawa T AT, Umezawa A, Ozawa K, Sato Y, Sawa Y, et al. A study on ensuring the quality and safety
of pharmaceuticals and medical devices derived from the processingof allogeneic human somatic stem cells. . Regen
Ther 2015;2:70-80.

AR Hayakawa T AT, Umezawa A, Ozawa K, Sato Y, Sawa Y, et al. A study on ensuring the quality and safety
of pharmaceuticals and medical devices derived from processing of autologous human induced pluripotent stem(-like)
cells. . Regen Ther. 2015;2:81-94.

L Hayakawa T AT, Umezawa A, Ozawa K, Sato Y, Sawa Y, et al. A study on ensuring the quality and safety
of pharmaceuticals and medical devices derived from processing of allogeneic human induced pluripotent stem(-like)
cells. Regen Ther. 2015 2:95-108.

8 Hayakawa T AT, Umezawa A, Ozawa K, Sato Y, Sawa Y, et al. . A study on ensuring the quality and safety
of pharmaceuticals and medical devices derived from the processing of human embryonic stem cells .
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.Regen Ther. 2015;2:109-22.
&Y MFDS notification No. 2020-82. The provision on product approval and review of biopharmaceuticals.
Y MFDS 2022. Guideline on the requirements for quality dossier of cell and gene therapy products.
gt MFDS2021.Guideline for cell bank evaluation of cell therapy products.
.0 MFDS 2010. Guideline on the characterization of cell substrates used to produce biologicals.
1 Taiwan Pharmacopeia (v.9 3071) Sterility.
EY Taiwan Pharmacopeia (v.9 5063 (Mycoplasma.

JEA WHO guidelines on tissue infectivity distribution in transmissible spongiform encephalopathies Geneva,

World Health Organization, 2006 (http://www.who.int/bloodproducts/tse/WHO%20TSE%20Guidelines%20FINAL-
22%?20JuneupdatedNL.pdf, accessed 18 June 2011(

€4 Requirements for the collection, processing and quality control of blood, blood components and plasma
derivatives. In. WHO Expert Committee on Biological Standardization. Forty-third report. Geneva, World Health
Organization, 1994) WHO Technical Report Series, No 840), Annex 2. 1994.

o WHO guidelines on tissue infectivity distribution in transmissible spongiform encephalopathies .Geneva,
World Health Organization. (http://wwwwhoint/bloodproducts/tse/WHO%20 TSE%20Guidelines%20FINAL-
22%?20JuneupdatedNLpdf, accessed 18 June 2011). 2006.

.2 Note for Guidance on Minimising the Risk of Transmitting Animal Spongiform Encephalopathy Agents Via
Human and Veterinary Medicinal Products (EMA/410/01 rev. 3). .

oY Note for Guidance on Virus Validation Studies: the Design, Contribution and Interpretation of Studies
Validating the Inactivation and Removal of Viruses (CPMP/BWP/268/95). .
.oy Note for Guidance on Biotechological/biological products subject to changes in their manufacturing process,

ICH Q5E (CPMP/ICH/5721/03).
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