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1. MaNNSUasANa
NARAUNNINITUNNETUES (Advanced Therapy Medicinal Products; ATMPs) @sfleuigeanlu

Y
= o

Usvinaluglsy vioiwaduwazduunda (Cellular and gene therapy, CGT) Fudumiideusenly
an¥gouiani Usenoudewadiiidin Buriemsugnisy waswaduiedeidodedidin fianusaldiluy
Yo LLaz‘mmLmul,ﬁal,?jaim'wﬂwmwé ATMPs dai8uenifidda (living drugs) anunsasinsuau
AevauBIiafnTEduAe uazildsuulasnuantilusianieduaeld n1sudn ATMPs/CGT dfaavi
agldnszuiunsnaniisumedeyana Insnisiiviwadangtae deuazgnadudsaniufindaifiony
nIzvIUNIHAR uardinduindilsmeiuiafiovimsenntas Jegtuiinisldenduisnulenuzss
uazuAlunuinuninsiugnssuiililaninsnfnvideisduinnen!

NANFNI ATMPs/CGT hllan fyadinismanssnndia 12.36 Wudtumeaanviansy Tud wa. 2564°
wazdnsman1salinensinisAulnset (Compound annual growth rate, CAGR) a&ﬂiﬁl 13.2% 5214
U n.A.2564 - 2571 peAmseuvisann1nglsy (European Medicine Agency, EMA) 81l ATMPs 11nnn
500 wAndoe  wngddiinauenensinsevisLazevesanigewint  (Food and  Drug
Administration, FDA) lsieusi® CGT eandnan 23 wdndndi lay EMA lausena Guideline on human
cell-based medicinal products ¢ wag Guideline on the quality, non-clinical and clinical aspects of
gene therapy medicinal products® @sl#ifuuuamslumswiouenansiiovetuduns ounan o
Cell-therapy and tissue engineering ATMPs dled e 2006 uaw gene therapy dloda.e. 2014
AIUAIGIU

Tutszmalne fn3desunuunivihauiifeadestunsiamiuasifondndue ATMPs/CGT
FerufandadusifiReriueadiide aftuead viewadduiin nanfusivardgninduet aw
wsgswdydfen wa. 2510 uflofisfuatuil 6 e, 2562 ¢ Lf'immﬂﬁiimmamawﬂuﬂdmﬁﬁmm
uanAeaneed uazendringihlu SefleusiduiiasdesiiuumeiidaiaulumstunsSounan s
ATMPs/CGT G'Tjaﬁmuméwﬁfﬂmuﬂmmisumsmmiu,aum (08.) Wildfsuoule uaglddiusenmmdninau
ANZNIIUNITOIMITUAZE 309 n3MUAL Ay mLasJ'mLﬂumammmmaﬂmmwwum Usenie o
Fuil 7 funeu 25617 wazUsemadinauALENTIINITMITLAYE Lia\‘] wamsnsunsideusnsu
o dunansnsinisunmdduas siiandndueioadinga Ussna a Sufl 10 wouaew 2561°
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FoaLau Ugumlm ImEJmmmmmLaaaLLainJla‘uuﬁUizm%m3151’% Tngliuszdiuszuauiuaiuly
Uaeafeiifisasintu nmawieuanundouyaainsiiivitosluisasTinudn s ATMPs/CGT naanau
AL gunast wazuuamsntstunsdeusndunianiosaundon THnuide uazgaamnssudu
fiavlnldegnesangs wagiudeanunisal [unisvaelissmelneanuisafionauesld Ysenin
sulszanalunsihdwandasion uardduadulifnnsdseenudnfusilugasemaduiietiseld
WUsemnadnee

wetdunisimisuanunfeudmivaudndy Wauinaride waznsiuguanandasi
ATMPs/CGT vasUsznelng Tassnsiiiediinguszasdiineiaundngnslieufifemomstunadon
WANSUI ATMPs/CGT lnlanznnfausinguiutnin 1wy CART cell wagdnvhuumanistunseou
Wanua ATMPs/CGT

2. nquszeaeAvadlasanig
2.1 WiosIU57M u,avmmuLmewﬁﬁaﬁmﬁ’umﬁﬁwvLﬁaumamﬁmeﬁ ATMPs/CGT guideline Tu
UivmmwwmmmmﬂumLLamamnmﬁmammwmmmm wazdszindlng
2.2 lewaumdngnsdmiusesiumstungiDounansiost ATMPs/CGT dwudiiieados iy
1n3de yeanslugramnssue) wavyraInsvesilsnumiuguwanaasiusigunm

3. WHUNITALUSY (grant chart)
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o wWisuidbuuumanstunsdeunandasives
Usemnan1ee wazusewelng

o dvihdoiaueuuzd i foafinisae
udwiudseindlney

3.4 Wuumdngnsdmiusesiumstung Sounan tost
ATMPs/CGT dwiutinide yaanslugnannssuen
wazyAaINIvehBnuUmMiuuwaNGnSuau N
O 914 Module uagitovonionmluusaz
Module fiifgndastunmstunsioundnius
ATMPs/CGT

O dnUszamgideraiionansaning Module uaz
shievoniovmady

o wiswiem uazdndennsdifinu Tneuiy
Gene therapy ez CAR T cell

O dnUszrufiermaitefiansamangns

3.5 dnvieauaduanysel nieudaiausiugnig
wlgugdmiuniswieuanundenlunisiauiwag
Fordnstas ATMPs/CGT ilaliAngsAa u3ns
wazanamnssululsewelng

4. szEzIAANdUIU 6 LHau (WA, - aA. 2565)
5. quUszunn 750,000 UM (MALAURMIUUINEIL)

AnU Aanssy

quUssU

ATITRADIUNITAUNITAUNY WAL WAUNNARN U9 ATMPs/CGT Tu

1 Uszwelng uwagsiusindaym wagalassalunsiduiiievunsideu 50,000
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A5E15299ANANANN T ATMPs/CGT Tuusemaniinugaunnu

50,000




U UagnUmMULLINIUURAeITuNSTUNEeunEn e
ATMPs/CGT Tutszimaniiinirsnumiuguandndusiguamiduuwds | 150,000
wazUszwmelng

Wuvangnsdmiusessunstunsiloundnsdom ATMPs/CGT
dmsuinIde yranslugnavingsue waruARINIURINUILI 350,000
mfuguandnsiaeigunn

Ruganyuuazimauzndumans (10%) 75,000
AassaUlng (5%) 37,500
RHud1599 (5%) 37,500
394 750,000




ATINUNIUITIIUNTIU
Lm'mwn'mmli"mwwamnmmnmmwwuaa (advanced therapy medlcmal products
(ATMP)/ceLl and gene therapy (CGT) classification) wazdunaunstunzdeusiunadatediud
fieafiu ATMP/CGT (regulatory requirement of ATMP/CGT)
Ll,u’mwmﬁmﬂsxmeamﬁm%mmmwéﬁﬁy’uqa waztunoumsTunsdous ot wud
Aediosiu ATMP/CGT SanuuansnsrululuwsazUszma/nguussva Tnsuseima/ngudseimadivmm
Huswmilunmsmumuassunssull 1 avdgewin nduannmelsy uasdenluf Tnsansgeiminiuay
nauanamylsuluussma/nguussmanisinsiaunandosisn ATMP/CGT ag1sfimmuii meUssine
danlusiedusunuvessamalugininendeu

nsdaUssamkBnsusinsumdtugeuasnguszmaglsy

nauUsmglsUFonuandasinisunmdduged advanced therapy medicinal products
(ATMPs) Tpeuvseoniu 4 nau oA (1) gene therapy medicinal product (GTMP), (2) somatic cell
therapy medicinal products (sCTMP), (3) tissue-engineered therapy product (TEP), waz (4)
combined advanced therapy medicinal product (cCATMP) $18agt8unvauiazng waneasiolud (3u
i

(1) Gene therapy medicinal product (GTMP) i nAnsausififlansddry (active substance)
Us¥naumiy  recombinant nucleic  acid Lﬁ@ﬁﬁﬁ‘ﬁ%ﬂﬂ%ﬂﬂi (regulating)  FauwaL
(repairing), nAWNY (replacing), Lﬁuﬁaaﬂﬁﬁuﬁuqmim (adding or deleting a genetic
sequence) ield¥nw Jostu wieilady FaduiusTaemseiu recombinant nucleic acid
sequence ’

(2) Somatic cell therapy medicinal product (sCTMP) @ nanfasvessaduiaiiadeiiiings
fiauvasegiann (substantial manipulation) visligninnlfifewihilfiuvenvaduie
LﬁaLﬁlaﬁ?us] (not intended to be used for the same essential functions) Ingnansingingy
Hidiiesnun Yoty uarifadelse Tnediunavmandyinen (pharmacological effect) wie
waroszuUgiAuY (immunological effect) siomsviumuadnueasadviolioide
v °

(3) Tissue-engineered therapy product (TEP) fo  mAnsasiiuszneusedmnssuead
(engineered cells) 3o Sennssuiiode (engmeered tissues) wumimmﬂaqamqmn
(substantial manipulation) #5© L‘U‘L!Lﬂjaa‘lfli’e]LUE]LEJEWlu’]iJﬂ‘i’ﬂuQSU (recipient) Wionana
navthiifuansndlunnuthiivessadviododetudlugld  (donon  dsldiionsiiuy
(regenerating), @ouLwal (repairing), %39 NALNU (replacing) Lﬁaﬁ'awwé 10

(4) Combined advanced therapy medicinal product (CATMP) fia nansausiviusynausedu
vonvadviaioiefiviufunandsidus 1wy qunsainisunmg (Medical device) daust 1
afiptly 10



Tnendnsug ATMP ﬁﬁizﬂauﬁwmaé‘m’%aLﬁa@iaﬁu’ﬂgmwu autologous uag allogeneic T
ogfluzUuuy allogeneic uonvnindndast ATMP fogluanansaidu ATMP innndn 1 sdialdfiansan
Faptalud 1

(1) wansfausidduis TEP wag sCTMP Tdneglungu TEP

I

(2) wanSoeiTduia TEP vide sCTMP way GTMP Indneglungu GTMP

Advanced Therapy Medicinal Product (ATMP)

I Committee for Advanced Therapies (CAT)

|

|
Combined Advanced Therapy

Classification Somatic Cell Therapy Tissue-Engineered
Medicinal Product (sCTMP) Therapy mm Medicinal Product (CATMP)
Legal framework Annex |, part IV of Annex |, part IV of Article 2(1b) of Articie 2(1b) of
Directive 2009/120/EC Directive 2008/120/EC Regulation 1384/2007/EC Reguiation 1394/2007/EC
Definition * Active substance contains  « Cells or lissues have been * Engineered cells or + Cells or tissue part must
recombinant nucleic acid subjected to substantial tissues have been incorporate, as an integral
with a view of regulating, manipulation; or subject lo substantial part of the product, one or
repairing, replacing, » Cells or tissues that are not manipulation; or more medical devices or one
adding or deleting a intended to be used for * Cells or tissues are not or more active implantable
genetic sequence the same essential intended to be used for medical devices
+ Its therapeutic, function(s) the same essential
prophylactic or + For treating, preventing or function or functions
diagnostic effect relates diagnosing a disease in the recipient as in
directly to the recombinant through the the donor.
nucleic acid sequence. pharmacological, » For regenerating,
immunological or repairing or replacing a
metabolic action of its human tissue.
cells or tissues.

* Manipulations referred to in the first indent of Article 2(1)(c) mcludmg cutting, grinding, shaping, centrifugation, soaking In antiblotic or
antimicrobial solutions, sterilization, irradiation, cell sep ion or purifi filtering, lyophilization, freezing,
cryopreservation, vitrification, shall NOT be considered as substantial manipulation.

U1 nsudenguuaInaniaein sunnduugs (ATMP classification) vasnguuseinaglsy

Tnensvetunsileou (requlatory pathway) vesnansaus: ATMP!! fwwmamsiansaniagasy
Fauandlugud 2 nande

(1) Fuusniianwandosiasicrsaniwdefusiiiaundigedu ATMP viell wasmnidu
ATMP Faiflu ATMP ndula (ATMP classification) lnedunoutifannanfsianso
NATUINIBAULDY UTBVRANUINYINU committee for advanced therapies (CAT)

2 lunsaiftudndasidndu ATMP Thfarsaniwansasidunsiddmsviinoamenouasll
gnifduuszdn (custom-made on a non-routine basis) Wil dlundndusidmsuiiae
wnzsesazlignliidulszd alFsunseniudunsunisveeygnteunisdming
nAnAMI (marketing authorization, MA)

(3) lunsdlfidansaurinanielddmiunsd  Wisudeindundadusidedilmnedieold
dwsuenuseld driimslddwmsuin 013feeiansuns¥in pediatric investigation plan
Seiunsinuluayed (clinical study)

10



(@) nnduliisanInsAnyluiyedaunsasusudeyaldnntdesiiisda  dmsutuneou

! o I a o ¢ ] S Ao a a \
NIIYBBUNINNBUNTIIITAUIINARNTUN (MA) 1‘1«!%149]@““&%‘14’]EN'TIJVliUWﬂsU@UﬂJVa']EJﬁ'Ju

TngngnUnaNASURAsaUTURaUll Ao committee for human medicinal products

(CHMP) TnsmsuoeygInnsunssmuneudnsue (MA) ansautseantaiu 3 nsdl fall

a.

nsdifienansnnurmdoyanisinuluuyedosisnsuiuuaziisans  (comprehensive
data) avannsaduve MA luguiuy standard MA Bslusyanagiieny 5 Indsnnlésu
sl wasdosiuvedeluounmdnafufieldsuluoynniifiongams
nadifilianunsnsunadeyanisinuluuyusldessasuiuesfsmelutunounis
fuve  MA  wivdanldsulueygaudiiiuuliiierannsanusadeyaiiiove
Wasuluduwuy standard MA 1 azanansnveiiu3u MA Tusuuuu conditional MA 16
Feorhanldfundnssinlddmivlsaiinulitios (rare disease) Tusygalunsdl
conditional MA 18 1 Undsanlasueysifuazsewioanglunng 13
nsdifilianinsnnunadeyansinuiluuyuslfedsasuduuasiivmelutunounis
Juvesueygmisunsdminesdniu warliduualiufiesamsasunudeyaiiiove
Wasuluiduuuu  standard  MA 6 %mmmﬁuaﬁumaiugﬂl,l,w exceptional
circumstances MA (ECMA) ngluaugyistunsdl ECMA fieng 5 Indsannlasueudfuay
noswisargluyng 1 U

(5) Tunsalindndauaidnunenisvetunsideuwuy standard MA %8 conditional MA wazidu
nanAuadIliTinsed e ninaufianeladmsuldlunssnen  Jesdu ANadulsanse
91msniley Feenadneglugdarduanudidsy (priority medicine 819vnsiansaLive

Youd1dnszuIuN1TUTEIIUEEINSY  (accelerated  assessment)  LiloanszegIaluNIg

#ITUINTVORYYIANBUNTIIMUEHER S U9 LUTBINAA

11



Regulatory pathways to marketing
authorization for ATMPs

Is the product an ATMP?
What ATMP classification of this product is?

l Yes

Yes  Hospital exemption
>

" -routi is? ;
Is the ATMP custom-made on a non-routine basis? for nonrouting tise

lNo

Yes Paediatric

A ; 5
Could the ATMP be used in children? investigation plan

lNo

Will clinical trials provide comprehensive data?

Yesl In time | Never l
Standard Conditional Exceptional
MA MA circumstances MA
[ < |
v

Yes | Accelerated

Is the ATMP a priority medicine? Assessment

U2 WuIeNIsNsaNsueluaygyInvasaniaein1sunnguugs (regulatory pathway to
marketing authorization for ATMPs (gilﬁﬂ']sé'ml,ﬂmmn Detela, G. and Lodge, A. (2019))"!

nssaUssnuRARS LN suSTugeas s AuSgaINENT
UizmﬂaﬁgaLu'%mL%&ﬂwﬁmﬁmem‘ﬂmwé%’ug_jm cell and gene therapy (CGT) product lag
Lﬁumamﬁmsflmﬂéfﬂdm “human cells, tissues, and cellular and tissue-based product (HCT/Ps)” 53U
fiu gene therapy products lnendnsinsingy HCT/Ps agnelel Code of Federal Regulation title 21
part 1271 (21 CFR 1271) TnganusasuunUssnnanuaes (risk-based approach) Tdu 3 ﬂ&jm
Susdduanenundssiesluunn fuil (1) HCT/Ps Aduluam 21 CFR 1271.15, (2) HCT/Ps fduluna
21 CFR 1271.10, uag (3) HCT/Ps #ilaidnene 21 CFR 1271.10 and 21 CFR 1271.15 213
(1) wAndouen HCT/Ps Tdulumn 21 CFR 1271.15 1un ndnsausiildlunisinunilildnadn
(nonclinical scientific) wieldfiioitmunennenisAne (educational purposes), KA auTT
Ixsuuarlindulvluaudonfuasldssnistunoumsindadientu  (same  individual
during the same surgical procedure) \Jugu ?iawﬁmﬁmaﬁlumjmﬁﬁmmLﬁﬂ«;ﬁ"'} Fathunns
o s wazi U luauFalisidudesufofinudoteiu 21 CFR 1271 wAndusingui

12



Lisdugestunzdoutu center for biologics evaluation and research (CBER) wagliifos
vhms@nuiluaygud (clinical study) levesyanfoun1ssvnenansust (premarketing
approval) '
(2) wansust HCT/Ps fulusu 21 CFR 1271.10 avdeadulunuideulasedeluil
- saulasiisadnioy (minimally manipulated)
- lafd@msu homologous Wi (for homologous use only)
- ld@unnsTdsauiuiudd (not involve the combination of the cells or tissues with
another article) wag
- lldwarhiseniouarbifusgfunmsinusuusnuednveswaditdisdadunii
NANUBINANA (no systematic effect and not dependent on metabolic activity of
living cells for its primary function)
Tng HCT/Ps nauillifosinmsfinuiluuyus (clinical study) wielddmuveeygnounis
uENAnA U9 (premarketing approval) Wiowrdesinstunsdeu (registration) iU CBER
Tunangmung HCT/Ps Iumjuﬁagmﬂéfﬂgwma section 361 of public health service (PHS)
act fetundndusilundguiidndodn 361 product u3e 361 HCT/Ps 12
(3) wAnAaust HCT/Ps fililidnene 21 CFR 1271.10 and 21 CFR 1271.15 viangaaudia wansioe
FlFsunmsiaulasnnnitnsfauUanfisadntios (more than minimal manipulation) #3e
Tafdm3us1u non-homologous Imwamm%ﬂauuammmmLasmaa DN AN RRITRER LY
MIIUNeNanSua  (premarketing  approval) L‘W@Immﬁmi’mﬁawuQHGWWUQMJ\WW
(quality) AauUaensie (safety) uazUseansam (efficacy) neudsileruilna lnevanguang
HCT/Ps Tunduilogneldinguane section 361 of PHS uax section 351 of PHS act &
Tunguildndedn 351 product n3e 351 HCT/Ps Gangusne 351 of PHS act Snsimuali
HansueiszdeainisvelusugInneunsIienansiue (premarketing approval) ey
Hansusianusagnisenau (recall) viselviveganisdmiing (suspension) ) Wlunsdifinutlaym
Imsmamm%ﬂauuummmEJULmﬂumamﬂwmmiLLWW&muawawwﬂauﬂiutwmiw 12
gene therapy product f\mLﬂuaawuwmmamﬂm%miLmeJsuqumﬂiuLmawﬁgamsm g
vneAWAe nAnAusTINsRauUAsNSUgNSTIvR AadTiETIn Tavenailuwadiigndauuasnieuen
3729N18 (ex vivo) feuidngsanmeuywd visen1elusieanie (in vivo) lngguindn (gene therapy) il
iihgamenyudlaenss Msfaulasiugnssuiimnugmiaiieldlunisinu (therapeutic) vi3atiosriu
(prophylactic) visevinlddwiunsitgatiiendnual (dentification) Tunnewea

nssaUssvRARS TN suWSTugeasstmARealUS

Uiswm?mﬂIUi‘L%EJﬂmémﬁm%mmwwésﬁzuqa’h cell, tissue or gene therapy (CTGTP) @4
e wdnfusiinanitelflusyuddmiunsinu (therapeutic), faaffu (preventive), AU
UszAuUszaas (palliative) Wieitady (diagnostic) Tnen@nsine CTGTP @1w13aUiznaumie [Waanse

13



\eibeuywivisedn INIv3eliliTin vi3e recombinant nucleic acid Fanansiauet CTGTP a115akwUIAL

3
5 Gt

v

audgseaniidu 2 ngu
(1) Class 1 CTGTP (lower risk) wanfnuslunguilfesusznousednuaedsil fe
- soudanfivudntey (minimally manipulated) vneaMuds AudnwAETINYT
(biological  characteristics) vidovifvewad vseRuaNURlATIEIa  (structural
properties) veuifodoliiinsasuutas
- Tafd@msu homologous whﬁ?u
- ld@unisldsuiundnsusidmiunisinen  (therapeutic products) %segunsain
nsunmg (medical devices) B¢
Mogevendndnalungy 1w bone grafts, amniotic membrane, skin
(2) Class 2 CTGTP (Higher risk) nansnusflunduilifu wanfasiflsidnoglu Class 1 CTGTP
fagavasnaninalungy Wy gene modified cells, cells grown on scaffold, culture
expanded cells LHudu
yasungrneildmuaunanfasidmiunsinu (therapeutic products) vesussimeadsalus
avagnelanguuny health product act (HPA) uazUatadu health products (cell, tissue, and gene

therapy products) regulations 2021"

miﬁﬂmum']uﬂaaﬂﬁawaawﬁmﬁm%mmwmﬁ%’uga (Pharmacovigilance for ATMPs products)

dhauangnssunsesLarsesnguUssmaglsuiiuszmatedifunisiansaudes
uaznsihseTienuasndsveseingu ATMPs senanlngiamzludl 2018 Fauansdnaanuszinadug o
e EU dosmslifinshnnugthennse deiu amasniouasUssansnimuesen lussezen  Tng
Iisanarudssiiorniatuldseusudaudlugataodlésuen, yasvesthe, anigithe, uazyns
yranIIIsUWSRduae  saufsmsssynisaeumiy  (traceability)  wesniildlugileusiay
$18° uan9nd Tulsgmadsssyunadnmemngusznaumslau o

Tuvauzdl drfnauenznssumsemsuazen Usemelne fisvy luusznie LLuamﬁqUQﬁaﬂﬂisﬁu
netdouen ngu ATMPs U 2018 Tt 4.4.7 pharmacovigilance 881931 NI EL WHWNS
JnnsAnuidssRisk management plan wadnmugtieluszezen syuTinsde UL (traceability)
Yosild  IeelvRansanfupunnudosdn immunogenicity, immunosuppression, LazN13
Wasuwanduwaduzide (malignant transformation) saumsnsanenanumunludaineass (in vivo
durability) vesiniesdiounmsiiieates dulszneuiiiuintan wilseasden RMP uazdormundy
Tilfinsananusenanountiil 9lduiussnma RMP vase1@7ing T 2017 waw risk based SMP U
2017
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(1) References

https://www.ema.europ

https://www.fda.gov/drug

https://www.hsa.gov.sg/ctetp/re

https://www.tga.gov.au/adva

a.eu/en/human-
regulatory/post-
authorisation/advanced-
therapies/pharmacovigil
ance-advanced-
therapies
https://www.ema.europ
a.eu/en/human-
regulatory/overview/ph
armacovigilance-
overview
https://www.ema.euro
a.eu/en/human-
regulatory/post-
authorisation/pharmaco
vigilance/good-
pharmacovigilance-
practices
https://www.ema.euro
a.eu/en/human-
regulatory/overview/ph
armacovigilance/legal-
framework/implementa
tion-pharmacovigilance-
legislation
https://www.ema.euro

a.eu/en/human-

s/drug-safety-and-
availability/risk-
evaluation-and-
mitigation-strategies-
rems

Introduction to Post-
marketing Drug Safety
Surveillance:
Pharmacovigilance in
FDA/CDER
(https://www.fda.gov/me
dia/96408/download)
Electronic Common
Technical Document
(eCTD) va4.0 TECHNICAL
CONFORMANCE GUIDE
(https://www.fda.gov/me
dia/135573/download)
Guidance for Industry
E2E

Pharmacovigilance
Planning

Guidance for Industry
Development and Use of
Risk Minimization Action
Plans

gulatory-overview
GUIDANCE ON CELL, TISSUE

AND GENE THERAPY PRODUCTS
REGISTRATION IN SINGAPORE

GUIDANCE FOR INDUSTRY

POST-MARKETING VIGILANCE

REQUIREMENTS FOR

THERAPEUTIC PRODUCTS AND

CELL, TISSUE AND GENE
THERAPY PRODUCTS

Guidance on Cell, Tissue and

Gene Therapy Products
Registration in Singapore —

Appendix 9 Guideline on the

Submission of Risk

Management Plan Documents

(for CTGTP) for details.

nced-therapies
Risk management plans for

medicines and biologicals

https://www.tga.gov.au/book

/export/htm\/4188
Biovigilance responsibilities

of sponsors of biologicals

https://www.tga.gov.au/book

/export/html/769025

ATMP- cell therapy
guideline 2018
https://www.fda.moph.go.t
h/sites/drug/Shared%20Doc
uments/Law04-Notification-
ThFDA/FDA-20180510.pdf
Thai RMP guideline 2017
https://www.fda.moph.go.t
h/sites/drug/Shared%20Doc
uments/Law04-Notification-
ThFDA/FDA-20170428.pdf
Risk based | SMP, Thai FDA
guideline 2017
https://www.fda.moph.go.t
h/sites/drug/Shared%20Doc
uments/Law04-Notification-
ThFDA/risk-based-
approach-safety-
monitoring-program.pdf

Usgmadinau
AMENTTUNTOMNIUAZEN
uvnednsugsuaygalu
MsTenuALUAeAEYee
orildlusngudonaninuay
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regulatory/marketing- [T Format and Content of a dszamiildmamsunnd«
authorisation/pharmaco REMS Document 2015
vigilance/risk- Guidance for Industry https://hpvcth.fda.moph.go.
management/risk- (https://www.fda.gov/reg th/%e0%b8%9b%e0%b8%
management-plans ulatory- a3%e0%b8%b0%e0%b8%8

[| Guideline on Safety and information/search-fda- 1%e0%b8%b2%e0%b8%a8
Efficacy Follow-up - guidance- %e0%b8%aa%e0%b8%b3
Risk management of documents/format-and- %e0%b8%99%e0%b8%b1
Advanced therapy content-rems-document- %e0%b8%81%e0%b8%87
medicinal products guidance-industry) %6e0%b8%b2%e0%b8%99
[ orective 2001/83/6C | ] 21 cFR314.80 %20%08%84%e0%08%93
[ oiRecTivE 2010788780 | [ httpsy//www fda gov/drug Ho0hB%b0%e0%bE%EL
(amending DIRECTIVE s/questions-and-answers- %e0%08%a3%e03666%23
2001/83/EC) fdas-adverse-event- %e0%b8%a1-16/
[} 1cH E2 quideline reporting-system-
faers/fda-adverse-event-
reporting-system-faers-
electronic-submissions
[1 Guidance of Industry —
Providing Postmarketing
Periodic Safety Reports in
the ICH E2C(R2) Format
(Periodic Benefit-Risk
Evaluation Report)
(2) Dossier

(2.1) Risk management plan

EU-Risk management plan
(EU-RMP)

Format:
EU-RMP template in
https://www.ema.europa.eu

Risk Management (Non-

REMS)

This section contains:

1. Risk management plans
(RMP) /

Risk management plan (RMP)

Format:

[] singapore-Specific Annex (SSA)

Risk management plan (RMP)

Format:

[} The format for the EU RMP

A Thai ATMPs-Cell
therapy 2018
4.4.7 Pharmacovigilance and risk

management plan
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en/human-
regulatory/marketing-
authorisation/pharmacovigila
nce/risk-management/risk-
management-

plans#guidance-on-rmp-
format-section

Content:

a. Safety specification
It is relevant to identify
the specific risks of
advanced therapy
medicinal product:

[} Flow-Chart of the
logistics of the therapy
(for instance, harvesting,
transport, controls,
manipulation,
conditioning,
administration, clinical
follow-up...)

[} Risks to living donors
(where applicable)

[} Risks to patients in
relation to quality
characteristics, storage
and distribution of the
product

[} Risks to patients related
to administration

procedures

Pharmacovigilance

planning

Format:
Not specify

Content:

a. Safety specification

[] Elements of the Safety
Specification

The focus of the safety
specification should be on the
identified risks, important
potential risks, and important
missing information. The
content can be obtained from
non-clinical and clinical data.
[ Summary of safety

specification

b.  Pharmacovigilance plan

[ Summary of Ongoing
Safety Issues

[] Routine
Pharmacovigilance

Practices

This routine
pharmacovigilance should
include the following:

[[] Latest version of the approved
EU-RMP and/or US REMS

[ Proposed local RMP materials

Content:

a. A safety overview of the
product

b. The proposed
pharmacovigilance (PV) activities
c. The risk minimisation
activities (RMAs).

Submission:

[} submitted to the Advanced
Therapy Products Branch via
the CTGTP online form or
email to
HSA_CTGTP@hsa.gov.sg

[ Provide the RMP within 40
working days from the date of
application acceptance

[ Guidetine on good
pharmacovigilance
practices: Module V [
Risk management
systems

[} Guidance on format of
the risk management
plan (RMP) in the EU

[l 1f no EU RMP exists, then
you may submit an

alternative RMP, such as a

global or core RMP.

However, it must:

[] coverall of the
modules of the EU
RMP,

[] pe presented in the
current EU RMP format,
and

[] pe accompanied by an
Australia-specific annex
(ASA)

[ Template of ASA

[ https://www.tga.gov.au/

book-page/risk-
management-plan-
australia-specific-annex

Content:
a. Safety specification

[] Any safety concerns

J Risk management plan;
RMP included traceability
donor-product-recipient

[] Long-term safety & LOE
monitoring
[] Infection
[ Immunogenicity
[ immunosuppression
[ malignant
transformation

[1 invivo durability of
device

[ pharmacoepidemiology

B _Risk level- 1 SMP Thailand
guideline (2017)

[] actively PV - register
and monitor every
patient (Cohort event
monitoring )

[] 4 month AE report
submission

[] contact person for PV

[1 Intensified stimulated
PV ( HCP remind on AE
before and after
launch )
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Risks related to
interaction of the
product and the patient
Risks related to
scaffolds, matrices and
biomaterials

Risks related to
persistence of the
product in the patient
Risks to healthcare
professionals, care
givers, offspring and
other close contacts
with the product or its
components, or with

patients

Summary of safety
specifications

To represent important
safety concerns

Pharmacovigilance plan
(incorporating safety
follow-up), i.e., routine
pharmacovigilance
activities, and additional
pharmacovigilance
activities

Systems and
processes that
ensure that
information about
all suspected
adverse reactions
that are reported to
the personnel of
the company are
collected and
collated in an
accessible manner
The preparation of
reports for
regulatory
authorities:

— Expedited
adverse drug
reaction (ADR)
reports

— Periodic safety
update reports
(PSURs)
Continuous
monitoring of the
safety profile of
approved products
including signal
detection, issue
evaluation, updating
of labeling, and
liaison with

For biologicals, it should
include additional sections
about possible risks specific
to a biological
Pharmacovigilance /
Biovigilance plan
Adverse-event follow-up
activities

Risk minimisation plan
Describe the proposed
additional risk minimisation
activities for the generic
Where known, state whether
these differ from the
additional risk minimisation
activities implemented for
the originator, and if so
provide a justification for
each difference

To document any
differences in safety
concerns between the EU
and Australia and ensure
that these are taken into
account in determining an
adequate risk management
system

e.  To document any risk
management activities not
reflected in the EU RMP that

are required to adequately

[]' Prescribed in hospital
clinics setting only
[ Triangle warning sign
on packaging
[] SMP release final
report submission by >
2 years
o  Global
PSUR/PBRER

C Thailand RMP -biologics
guideline (2017)
[] Overall drug information
1. Safety specification
1. Non-clinical part of
safety specification
J toxicity
[] general safety
pharmacology
[ drug interactions
[] other toxicity-
related
information or
data
2. clinical part of safety
specification
[} identified risks
[ potential risks
[] missing information
3. PV aspects specific to
biological products
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Any specific aspects of regulatory address the safety concerns [ Immunogenicity
routine authorities in Australia ] manufacturing
pharmacovigilance [] Other requirements, f. To record details of the variability
Active surveillance as defined by local dissemination and evaluation of [] stability and cold
should often be put in regulations effectiveness of risk minimisation chain

place

A specific clinical
follow-up including
laboratory investigations
will become a part of
normal practice
described in the
Summary of Product
Characteristics (SPC)
Any ongoing
compassionate use and
follow-up of patients
exposed to the product
Use of traceability data
for surveillance
purposes

Measures proposed to
ensure essential safety

follow-up of patients

Evaluation of the need
for efficacy follow-up

It should be highlighted
that ‘loss of efficacy’ or
‘less than expected
efficacy’ of a medicinal

[[] Action Plan for Safety
Issues

The plan for each important
safety issue should be
presented and justified
according to the following
structure:

[] Safety issue

[] Objective of
proposed action(s)

[] Action(s) proposed

[] Rationale for
proposed action(s)

[] Monitoring by the
sponsor for safety
issue and proposed
action(s)

[] milestones for
evaluation and
reporting

[ Summary of Actions To

Be Completed, Including

Milestones

An overall pharmacovigilance
plan for the product bringing
together the actions for all

activities in Australia
g To record milestones
and timelines for reporting
on additional
pharmacovigilance and risk
minimisation activities to the
TGA

(d)(g) can be included in ASA and
submit with EU-RMP or
alternative RMP

Updated RMP (if):
Any updated RMP submission
requires a:

[] Summary table of
changes between the
updated RMP and the
last RMP submitted to
the TGA

[1 cover letter stating the

reason for submission

Submission:
[} Pre-submit the information
relating to CTD module 1.8

via Pre[Jsubmission Planning

[] product traceability
2. pharmacovigilance

[ routine
pharmacovigilance
activities

[ additional
pharmacovigilance
activities

3. risk minimization plan

4. summary risk

management plan
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product used in life-
threatening diseases is
considered to be a
safety issue (see
Volume 9A). Therefore,
for this kind of concern,
safety follow-up alone
might be appropriate

e.  Risk minimisation plan

Activities, for examples:

[[] Limitation of the use of
the product to
adequately trained

[ Specific risk
communication

[} Education of support
personnel, family and

caregivers

Assessment the

minimization:

[ Specific tools to
measure effectiveness
of risk minimisation via

objective metrics

f. Efficacy follow-up plan
(Annex 9 of the RMP)

individual safety issues should
be presented. For this section
the pharmacovigilance plan
for the product should be
organized in terms of the
actions to be undertaken and
their milestones.

2. Risk minimization
action plans (RiskMAPs) and
RiskMAP reports (according to
“Guidance for Industry
Development and Use of Risk
Minimization Action Plans”)

Risk Evaluation and
Mitigation Strategy (REMS)

Format:

A REMS document in
Structured Product Labeling
(SPL) format. For more
information on submitting
REMS in SPL format, please
email,
REMS_Website@fda.hhs.gov.
The template is shown in
“Format and Content of a
REMS Document Guidance for
Industry”

Form (PPF). We will consider
the information you provide
in the PPF and tell you
whether you need to submit
an RMP in the planning
letter (standard applications)
or notification letter (PPF
only applications).

Submit in CTD Module 1.8.2

Submission of updated RMP:

If you are proposing changes
to the risk management
system in response to a
significant safety issue, you
should advise the TGA of the
significant safety issue within
72 hours, as per the
Pharmacovigilance
responsibilities of medicine
sponsors. You can submit
the updated RMP after the
response to the safety issue
has been agreed with the
TGA.

Submit as an eCTD/NeeS
sequence. The RMP and/or
ASA should be in module
1.8.2. An updated RMP not
submitted as part of another
regulatory activity should be
submitted as a standalone
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Describe details of the Content: sequence with sequence
efficacy follow-up a.  REM Goals type 'risk management plan'.

Updated RMP:

RMPs are continually

modified and updated

throughout the lifetime

of the medicine as new

information becomes

available. Companies

need to submit an
updated RMP:

at the request of
EMA or an NCA;
whenever the risk-
management
system is modified,
especially as the
result of new
information being
received that may
lead to a
significant change
to the benefit-risk
profile or as a
result of an
important
pharmacovigilance

or risk-minimisation

[] Describe the overall,
safety-related health
outcome(s) that the
REMS is designed to
achieve.

b.  REM requirements

[ Rrems participants are
stakeholders who
participate in the REMS
based on their role in
clinical assessment,
prescribing, dispensing,
administering, or
monitoring, as well as
the distribution process.
They can include health
care providers who
prescribe, patients who
receive the drug, health
care settings,
practitioners, pharmacies
that dispense, and
wholesalers/distributors
that distribute.

c.  REMS Assessment
Timetable
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milestone being

reached.

Submission:

[} submit at the time of
application for a
marketing authorization

[} submit the RMP and
RMP summary in CTD
module 1.8.2

[] Provide the elements
of the
pharmacovigilance
system (in the Module
1.8.1 - Detailed
Description of the
Pharmacovigilance
System)

[[] Provide the Additional
pharmacovigilance
activity (in the Module
1.8.2 - Risk Management
Plan)

[l Timetable for submission
of assessments, and
applicants are required
to submit assessments of
the REMS at the
specified intervals.

d.  REMS Materials

[] Provide a comprehensive
list of all the materials
that are required for the
REMS (e.g., enrollment
forms, educational
materials, counseling
tools, and Patient-
Provider Agreements)

Submission:
Submit to CTD as module
1.16

(2.2) Case report / Individual case safety reports (ICSRs)

(2.2.1) Format

XML Schema Definition (XSD)

[ The fully structured
format using all
applicable and relevant
ICH E2B(R2) data

[[] Medwatch form or FDA
form 3500
[ https://www.fda.gov
/medwatch/report.h

tm

CIOMS Form |

Serious threat to public health

[ Free text

A wuamnamstuiingesnu
wian1safliiadszasdarnnisld
uAnfuaigunm (iuUTulge
Fuit 1 fugeu 2564)
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elements. It is
electronically generated
following “Note for
guidance —
EudraVigilance Human -
Processing of safety
messages and individual
case safety reports
(ICSRs)”

[J https://vww.fda.gov
/safety/medical-
product-safety-
information/medwat
ch-forms-fda-safety-
reporting

CIOMS | form

Electronic form

(following

https://www.fda.gov/dru

s/questions-and-answers-
fdas-adverse-event-
reporting-system-
faers/fda-adverse-event-
reporting-system-faers-
electronic-submissions)

[] XML format (if ICSR
Option A: Database-
to-Database
Transmission
(“E2B™))

[] Electronic form via
SRP gateway

Reports of adverse events may

be in free text, or you may use

one of a number of different

forms that are available:

[] online through the TGA
Australian Adverse Drug
Reaction Reporting System

(https://www.ebs.tga.gov.au,
ebs/ADRS/ADRSRepo.nsf?Op
enDatabase)

[] E28 formatted reports can
be submitted to
e2b.reports@tga.gov.au

[] Blue card adverse reaction
reporting form

(https://www.tga.gov.au/form

blue-card-adverse-reaction-

reporting-form)
L] Form provided by CIOMS

https://hpvcth.fda.moph.go.
th/%e0%b9%81%e0%b8%
99%¢e0%b8%a7%e0%b8%9
7%e0%b8%b2%e0%b8%87
%e0%b8%81%e0%b8%b2
%e0%b8%a3%e0%b8%9%a
%e0%b8%b1%e0%b8%99
%e0%b8%97%e0%b8%b6
%e0%b8%81%e0%b8%a3
%e0%b8%b2%e0%b8%a2
%e0%b8%87%e0%b8%b2
%e0%b8%99%€e0%0b9%80-
2/

minimal data requirement
1. patient

2. drug
3. reporter
a,

event

B uuuseumansalliie
Uszaed 9nmsldndnsuet
YN (one page)
https://hpvcth.fda.moph.go.th/h
pvc-form-1-
%e0%b9%81%e0%b8%9a%e0%
b8%9a%e0%b8%a3%e0%b8%b
2%e0%b8%a2%e0%b8%87%e0
%b8%b2%e0%b8%99%e0%b9%
80%¢e0%b8%ab%e0%b8%95%e
0%b8%b8%e0%b8%81%e0%b8
%b2%e0%b8%a3%e0%b8%93%
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€0%b9%8c%e0%b9%84%e0%b
8%al-1/

(2.2.2) Submission channel

Submit the reports
electronically to the
Eudravigilance database. The
procedure is provided in the
“Note for guidance —
EudraVigilance Human -
Processing of safety
messages and individual
case safety reports (ICSRs)”

MedWatch or CIOMS:

[} submit via online
https://www.fda.gov/me
dwatch/report.htm

[} Offline form send:
| ] Mail to: MedWatch,

Food and Drug
Administration, 5600
Fishers Lane,
Rockville, MD 20852
[l Faxto: 1-800-
FDA(332)-0178

Electronic form:

The procedure is provided in
https:
estions-and-answers-fdas-
adverse-event-reporting-

system-faers/fda-adverse-
event-reporting-system-faers-

‘www.fda.gov/drugs/qu

electronic-submissions)

Submit via online reporting or to the
Vigilance and Compliance Branch via

HSA_productsafety@hsa.gov.sg

Serious threat to public health

Writing to
si.coordinator@health.gov.au

Other adverse events

See 2.2.1 Format

If it is offline format, send:

[} Email to:
adr.reports@health.gov.au

[ Mail to: Pharmacovigilance
and Special Access Branch,
Reply Paid 100, Woden ACT
2606

[] Faxto: 02 6232 8392

Recalls, quality defects and

contaminated or counterfeit

biologicals

[} Emailto
recalls@health.gov.au

A Division of Drug ,TFDA
[] smp/Rvp proposal -
email/e-CTD
[] amonth report -email

[1 final smP report — email

B_HPVC unit

[] IcSR website
https://accounts.egov.go.th
/Citizen/Account/Authorize

2returnUrl=%2FOpenld%2F
AskUser

(2.2.3) Submission time frame

Serious adverse reaction /
event

Serious adverse reaction /
event

Serious adverse reaction / event
[] The company must report the
event to the Vigilance and

Serious threat to public health

J Pre-approval phase -
SMP/RMP proposal
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[] Al serious suspected
adverse reactions that
occur in the Union and
in third countries within
15 days following the
day on which the
marketing authorisation
holder concerned
gained knowledge of
the event.

[ collect follow-up
information on these
reports and submit the
updates to the
Eudravigilance

database.

Non-serious adverse
reaction / event

All non-serious suspected
adverse reactions that occur
in the Union, within 90 days
following the day on which
the marketing authorization
holder concerned gained
knowledge of the event

Literature

Not be required to report to
the Eudravigilance database
the suspected adverse

reactions recorded in the

[} serious and unexpected
adverse experience from
all sources must be
reported within 15
calendar days of initial
receipt of the
information by the
applicant

[ submit follow-up reports
within 15 calendar days
of receipt of new
information or as
requested by FDA

Non-serious adverse
reaction / event

No requirement to submit
non-serious ICSRs

Scientific literature

A 15-day Alert report based
on information from the
scientific literature is required
to be accompanied by a copy
of the published article.

Additional comment
Report from nonapplicant -
A postmarketing 15-day Alert
reports, shall also apply to
any person other than the

applicant (nonapplicant). To

Compliance Branch as soon as
possible and no later than 15
calendar days.

When additional medically
relevant information is received
for a previously reported case,
the company is required to
submit the follow-up report as
soon as possible within 15
calendar days. The reports are
to be clearly labelled as

follow-up reports (with
appropriate cross-referencing).

Non-serious adverse event report
and outside HSA

The report must be
maintained.

The report need not to be sent
to HSA.

Publication and other post-

marketing safety information

Must be communicated to the
Vigilance and Compliance
Branch within 15 calendar days
after first knowledge

A copy of the relevant report
should be provided. If the
report is not in English, the
company must submit a

[] An event or occurrence that
represents a serious threat
to public health

[ Report timeframe is < 48
hours of becoming aware of

an event or occurrence

Serious adverse event

| An event or occurrence that
led to the death, or serious
deterioration in the state of
health of a patient, a user of
the biological or another

person

Report timeframe is < 10
calendar days of becoming
aware of an event or

occurrence

Near serious adverse event

| ] An event or occurrence that,
if it occurred again, might
lead to the death, or serious
deterioration in the state of
health, of a patient, a user of
the biological or another
person

[ Report timeframe is < 30
calendar days of becoming

[l Every 4 month - SMP AE
summary report

J 2 year - final SMP release
report and PSUR

ICSR timeline 2015
https://hpvcth.fda.moph.go.th/%
€0%b8%9b%e0%b8%a3%e0%b
8%b0%e0%b8%81%e0%b8%b2
%e0%b8%a8%e0%b8%aa%e0%
b8%b3%e0%b8%99%e0%b8%b
1%e0%b8%81%e0%b8%87%e0
%b8%b2%e0%b8%99%e0%b8%
84%¢e0%b8%93%e0%b8%b0%e
0%b8%81%e0%b8%a3%e0%b8
%a3%e0%b8%al-16/

(first time acknowledge by MAH
Thailand

1. Death- initial report 1 day
and complete by 7 days
[} Vaccine
[] New drug with NC
NBC
| ] Unexpected ,
unlabeled ADR
2. Death from other
causes initial report 7 days and
complete in 8 days
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listed medical literature, but
they shall monitor all other
medical literature and report
any suspected adverse

reactions.

avoid unnecessary duplication
in the submission to FDA of
reports, nonapplicant may be
met by submission of all
reports of serious adverse
drug experiences to the
applicant. the nonapplicant
shall submit each report to
the applicant within 5
calendar days of receipt of
the report by the

nonapplicant.

summary or translation in
English.

Ineffective product

The products where lack of
efficacy, including a worsening
of the condition for which the
product is being taken or
administered, must be
reported.

Use in pregnancy

The company should follow up
with the doctor on the
pregnancy outcome when a
pregnant woman has
consumed or been
administered a therapeutic
product or CTGTP that is not
recommended during
pregnancy.

If the pregnancy results in an
abnormal outcome and the
reporting doctor considers that
it might have been due to the
product, the company must
submit the serious AE report
within 15 calendar days upon
first knowledge.

SAEs caused by medication error

and overdose

aware of an event or

occurrence

Follow-up information

[] Only significant follow-up
information must be
reported to the TGA such as
reclassification of the
seriousness.

[[] You should validate all
serious and near serious
adverse event reports and
provide all clinical and
medically relevant
information that becomes
available to the TGA.

[} Once a case has been
reported, additional
information should be
provided as a follow-up
report. Follow-up reports
should include the TGA
adverse event (ADRS)
number allocated to the
initial report and the
additional information

should be clearly identified.

Recalls, quality defects and
contaminated or counterfeit
biologicals

3. Serious ADR - 15 days
4. Non serious ADR - 60
days

If Additional follow up ADR
reports

#1 15 days

#2 30 days

#3 60 days

Other causes of AE include
[l Loe

[ Pregnancy exposure
[ Overdose

[ Med error

[ Misuse

[] Abuse

[] Off tabel

[ Suicidal attempt

[ Accidental

[ Product defect

[ Occupational
exposure

[ Programmatic error

Source of ADR /AE
[l Her
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Need not to be reported.

Report timeframe is with the
least possible delay

Adverse events from literature
Reporting depends on the
seriousness. The Day 0 is the date
the search was run (provided the
minimum criteria are available in
the abstract), and not the date
the information was supplied to
your company.

Unexpected lack of efficacy

[ It may be a serious adverse
event or a serious threat to
public health, or neither.

[ You should record lack of
therapeutic efficacy of a
biological and perform
follow-up if the report is
incomplete. You are
expected to retain all
reports of cases not
considered to qualify as
serious adverse events and
to provide them if requested
and consider them in the
next Periodic Safety Update
Report (PSUR)

|
[
U

Patient
Literature

Clinical trial result

(2.3) Summary case report
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Periodic safety update
reports (PSURs)

Format:
https://www.ema.europa.eu/
en/human-regulatory/post-
authorisation/pharmacovigila
nce/good-
pharmacovigilance-
practices#final-gvp-annex-ii-—-

templates-section

Content:

[} summaries of data
relevant to the benefits
and risks of the
medicinal product,
including results of all
studies with a
consideration of their
potential impact on the
marketing authorisation;

[[] a scientific evaluation
of the risk-benefit
balance of the
medicinal product;

[} all data relating to the
volume of sales of the
medicinal product and
any data in possession
of the marketing
authorisation holder
relating to the volume

Periodic Adverse Experience
Report (PADER)

Format:

ICH E2C(R2) Format. The
detail is provided in Guidance
of Industry — Providing
Postmarketing Periodic Safety
Reports in the ICH E2C(R2)
Format (Periodic Benefit-Risk
Evaluation Report)

Content:

[1 Anarrative summary and
analysis of the
information in the report
and an analysis of the
15-day Alert reports
submitted during the
reporting interval (all 15-
day Alert reports being
appropriately referenced
by the applicant’s
patient identification
number, adverse
reaction term(s), and
date of submission to
FDA);

[ AFDA Form 3500A
(Adverse Reaction
Report) for each adverse
drug experience not

reported under

Periodic benefit-risk evaluation
reports (PBRERs) or Periodic safety
update reports (PSURs)

Format:
The outline is in ICH E2E guideline

Content:

Content should cover the
period of time since the last
updated report and must be
submitted within 70 days (for
PBRER covering up to 12
months) or 90 days (for PBRERs
covering more than 12
months).

The ACTIONS TAKEN arising
from significant safety issues
should be included in the
report.

Submission:

Submitted to the Advanced

Therapy Products Branch via

the CTGTP online form or

email to

HSA_CTGTP@hsa.gov.sg (for

CTGTP)

Timeline of submission

[} For an initial period of 2
years, at intervals of 6

months commencing from

Periodic Safety Update Report
(PSUR) or Periodic Benefit-Risk
Evaluation Reports (PBRERs)

Format:

EU PSUR guidelines (Guideline on
good pharmacovigilance practices
(GVP) Module VII - Periodic safety
update report)

Content:

Summary of the adverse
events and other event
related safety and efficacy of
the product

Submission:

You should submit your
PSUR as an eCTD/NeeS
sequence, as a standalone
sequence with sequence
type 'periodic safety update
report’.

Submit PSURs at least
annually until the submitted
PSURs cover a period of not
less than 3 years from the
date of approval

The report is to be
submitted within 90 days of
the data lock point, which is
the date after which no

Global PSUR/PBRER will be
required at the final SMP release
report submission .

However PSUR/PBRER may be
required by Thai FDA

whenever any particular
product concern.
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of prescriptions,
including an estimate of
the population exposed
to the medicinal

product.

Submission:

The periodic safety
update reports shall be
submitted
electronically.

Periodic safety update
reports shall also be
submitted immediately
upon request or at
least every six months
during the first two
years following the
initial placing on the
market and once a year
for the following two
years. Thereafter, the
reports shall be
submitted at three-
yearly intervals, or
immediately upon

request.

paragraph (c)(1)(i) of this
section (with an index
consisting of a line listing
of the applicant’s patient
identification number
and adverse reaction
term(s)); and

[1 A history of actions taken
since the last report
because of adverse drug
experiences (for
example, labeling
changes or studies
initiated)

Submission:

[] submit quarterly for the
first three years after the
US approval date and
annually thereafter.

[1 submit electronically as
an attachment to the
electronic Common
Technical Document
(eCTD)

[ The applicant shall
submit each quarterly
report within 30 days of
the close of the quarter
(the first quarter
beginning on the date of

approval of the

either the date of
registration of the product,
or its international birth
date

[ Annually, for the next 3

years.

Additional comment

After the initial 5 years of
registration approval, HSA may
request in writing for

PBRERs to be continued to be
submitted if there are reasons to

continue the safety monitoring

further data is included in
the PSUR.
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application) and each
annual report within 60
days of the anniversary
date of approval of the
application.

(3) Record retention

the retention of
pharmacovigilance data and
documents relating to
individual authorised
medicinal products as long
as the marketing
authorisation exists and for
at least further 10 years after
the marketing authorisation

has ceased to exist

The applicant shall maintain
for a period of 10 years
records of all adverse drug
experiences known to the
applicant, including raw data
and any correspondence
relating to adverse drug

experiences.

The record must be retained for at
least 2 years after the expiry date of
the product.

Must be kept for as long as the

product is approved for inclusion
in the ARTG and for a period of
10 years after removal from the

ARTG.

No specific timeline
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Drug substance/Quality aspect

This section provides the information regarding quality aspects of genetically modified
cells, particularly CAR T cell. The content is comprised of product development pathway and
characterization of cell and gene therapy products which covers product quality attributes (PQA)
and critical process parameter (CCP) of cell and gene therapy products, including understanding
manufacturing process, controlling the quality and safety/efficacy of the products, and
establishing release specification.
1. Product development pathway

» For ex vivo gene therapy via viral vectors produced by multiple transfection, phases include:

* Plasmids Manufacturing

5 =T I»_ Y -

= Viral Manufacturing l

» Cell Processing

.

3U 3 Product development pathway

1. Generation of materials needed for genetic manipulation
o Plasmids (CAR construct)
2. Therapeutic viral vector manufacturing

o Upstream process: the general principles for the production of viral vectors



o Downstream process: the general principles for the purification of viral vectors
3. Manufacture of ex vivo modified cells
o Collection, handling and testing cellular starting materials
|_| lot-to-lot variability, handling of the cells and shipment, characterization of the
leukapheresis starting material.
L Target cell modification (lymphocyte activation, genetic modification, expansion)
L) The use of quality materials, in-process control of CPPs, in-process testing, and
testing of intermediates and the final product for CQAs
2. Characterization of cell and gene therapy product: identity, potency, purity, stability,
and comparability
1. Identity

Characteristics which define the product based on aspects of the_molecular structure and

specific properties.

It should be characterized in terms of phenotypic or genotypic profiles by expression of

relevant markers or sequences.

Ex. Cellular components
L] cell phenotype by surface Ag
L] Intracellutar proteins

L] Genetic polymorphism
2. Purity

Maximize active components and minimize undesirable characteristics; do not contribute to

the therapeutic action or negatively impact. Tests for purity usually overlap with tests for identity

Impurities
L] Product-related impurities: such as cell type not related to product
[J Process-related impurities: such as media residues
Adventitious agents
L] Microbial contamination
|_| Adventitious virus
3. Potency

It measures the biological activity. Potency assays are directly linked to efficacy
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Figure 2: Desired characteristics of potency assays.

Covering all of the

Provide in due time,
Quantitative results
cllowing product
Representative of the release per established
mechanism(s) of action acceptance criteria

POTENCY -
Accurate g ASSAY Predictive of the
clinical efficacy
PERFORMANCE

Ensure batch-to-batch
Sensitive and specific consistency

product constituents
including all relevant cell
subpopulations

enough to detect changes,
degroded or subpotent
material

U 4 Desired characteristics of potency assays

4. Stability
To establish the shelf-life of product and any intermediates to ensure quality of product and
material. Changes of impurities profile and potency of products and storage period and
condition to ensure product integrity should be determined.

/Cell Based Medicinal PI’OdUCtS\ Gene Transfer Medicinal Products
(CBMP: SCT or TEP) (GTMP in vivo or ex vivo)
* Cell integrity. * Vector integrity.
* Cell viability. * Biological potency of product
* Potency profile. (transduction abilities).
* Impurities (non-viable cells). « Stability of product formulated with
K carrier or support materials.

« Stability/degradation of product (intended storage conditions).
* Freeze/thaw stability (when frozen).

Stress tests 4 *+ Comparability (container/delivery device).

* Shipping studies.

* In— use stability.

U5  Product integrity profile
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5. Comparability (Change in manufacturing process)

Development of genetically modified cell products may encompass changes in the manufacturing
process of the product itself or changes in the manufacturing of starting materials (e.g. viral vector,
cell source, modifying enzyme) that might impact the quality and safety of the final product. It is
important that all changes introduced during development are clearly identified within the
dossier. In addition, appropriate comparability studies are needed in order to: i) compare pre- and
post-change product and ii) assess the impact of any observed difference on the quality attributes
as it relates to safety and efficacy of the product. (EMA/CAT/GTWP/671639/2008 Rev. 1)

| Significance Test Methods
Quality Cell Viability Trypax? blue dye exclusion;
Flow cytometry
Purity/identity %CD3+ cells Flow cytometry
Identity %CD3+/CAR+ cells Flow cytometry
Potency Cytotoxicity/Cytokine production toward target cell lines Flow cytometry./ Cefectionof
’ cytokines
Safety Mycoplasma Culture assay/PCR assay
Safety Bacterial sterility (aerobic, anaerobic and fungal testing) BacT/ALERT 3D
Safety/purity Endotoxin Different methods
Purity Contamination of beads, cytokines, serum, etc Different methods
Safety Vector Copy number/cell PCR

Non-Clinical aspects
This section describes the recommendation of preclinical studies for a medicinal product
containing genetically modified cells. The objective of non-clinical studies is to demonstrate the
proof-of-concept, product biodistribution and safety prior to initiation of clinical trial and
throughout clinical development. The non-clinical studies of genetically modified cells should be
performed in relevant animal models, where in some cases, the in vitro model can be replaced
if relevant animal models cannot be developed.
1. Pharmacodynamics and Pharmacokinetics
1. Pharmacodynamics — expression of transgene, function and behavior of modified
cell, proof-of concept for clinical effects
2. Pharmacokinetics — biodistribution, homing, engraftment, stability, and persistence
2. Toxicology
a. GLP
b. Toxicology study design
c. Toxicity consideration related to genetically modified cells

3. Preclinical consideration for CAR T cell product
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a.  Vector component
b. Cell component

c. Invivo testing

Clinical considerations

This section describes the clinical considerations for early-phase development of CAR T cells
for patients with cancer (hematologic malignancies and solid tumors). A primary objective of early
phase clinical trials should be an assessment of safety. Other objectives may include
determination of optimal dosage, pharmacokinetic/pharmacodynamic (PK/PD) studies, evaluation
of clinical activity or efficacy, selecting an appropriate population for further clinical studies to
investigate efficacy and safety, and other scientific objectives.

1. Study population
Treatment plan
Clinical Pharmacology consideration
Safety evaluation and monitoring
CAR T cells persistence and long term follow up
Allogeneic CAR T cells

o AL

Asdavienaisusznaunisdunsiiou ASEAN common technical dossier (ACTD) wa9n@anf e
ATMP/CGT Taasjastiudnsunansoai gene therapy
CTD quality document structure with contents for gene therapy

Section a: Table of Contents

A table of contents for the filed application should be provided.

Section b: Quality Overall Summary (QOS)

Section b should contain a summary of the quality information that will be presented in
greater detail in Section c. Sponsors should provide a general introduction to the gene therapy
product under investigation, including a description of its active ingredient(s), mode of action,
and proposed clinical use. The summary should include an overview of the manufacturing
process, controls in place to ensure product quality, and general information regarding the
qualification of components and starting materials. Sponsors should also describe the
composition of the drug substance (DS) and final drug product (DP), and indicate if the DS is
formulated into the DP for administration or if the DS is used for ex vivo genetic modification of

cells.
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The draft guidance states that FDA recognizes that distinguishing the DS from the DP may be
difficult for some gene therapy products due to the complex nature of the manufacturing
processes. Some gene therapy products may not have a defined DS, while others may consist
of two or more different drug substances that are combined to make the DP. The guidance
does not provide advice on distinguishing the DS from the DP but recommends that sponsors

explain in Module 2 how the sponsor identified and distinguished between the two.

Since proper control of the finished DP is critical, Module 2 should include a description of how
the product will be shipped to, received, and handled at the clinical site to ensure safety,
product quality, and stability. The sponsor should address expiration date/time (if applicable),
describe the chain of custody from the manufacturer to the site of administration, include
information for product handling at the clinical site prior to administration (such as thawing,
washing, or the addition of diluent or adjuvant; loading into a delivery device; and transport to
the bedside) and summarize information on product stability prior to and during administration

(e.g., in-device hold times and temperatures).
Section c: body of Data

The draft guidance provides the most extensive recommendations for Module 3. The sections in

this module address information to be submitted concerning both the DS and the DP.

S: Drug substance (DS)
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Information about the DS should include:
S1 General Information
S1.1 Nomenclature
S$1.2 Structural formula
Molecular structure and/or cellular components, including information about vectors
contents *

The genetic sequence can be represented in a schematic diagram that includes a map of
relevant regulatory elements (e.g., promoter/enhancer, introns, poly(A) signal), restriction
enzyme (RE) sites, and functional components (e.g., transgene, selection markers). Please note
that you should also submit information on your sequence analysis and the annotated

sequence data.

[ viral-based gene therapies

L description of the composition of the viral capsid and envelope structures,
biophysical characteristics (e.g., molecular weight, particle size) and biochemical

characteristics (e.g., glycosylation sites).

|_| genome of viral vectors, whether single-stranded, double-stranded, or self-
complementary, deoxyribonucleic acid (DNA) or RNA, and the copy number of

genomes per particle
L] microbial-based gene therapies
L physical and biochemical properties
|_| growth characteristics

|_| genetic markers (e.g., auxotrophic, or attenuating mutations, antibiotic

resistance), and the location (e.g., on plasmid, episome, or chromosome)
|_| inserted foreign genes and regulatory elements
|_| ex vivo genetically modified cell-based gene therapies
L] expected major and minor cell populations
|_| vector contains the transgene cassette that is transferred into the cell
] description of gene(s) alteration (i.e., the gene editing technology used)

|_| structure of the vector
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S1.3 General properties
including the biological activity and proposed mechanisms of action
S2 DS Manufacture

S2.1 Identification of manufacturers

S2.2 Description of manufacturing process and process controls

including batch and scale, manufacturing process, cell culture, vector production, genetically

modified cell production, irradiated cells, and filling, storage, and shipping

[] Batch and Scale description of batch/lot, numbering system and pooling
L] Manufacturing Process
L] description of manufacturing process
L process flow diagram(s) and a detailed narrative with clearly identify

|_| any process controls and in-process testing (e.g., titer, bioburden,
viability, impurities)
|_| acceptable operating parameters (e.g., process times, temperature
ranges, cell passage number, pH, CO2, dissolved 02, glucose level)
L] cell cutture (for Vector Production)
|_| cell culture conditions
process steps
process timing
culture conditions
hold times

transfer steps

N N

materials used (e.g., media components, bags/flasks)
L] cell culture system is open or closed and any aseptic processing steps

|_| in-process controls you have in place to monitor cell quality (e.g., viability,
bioburden, pH, dissolved 02)

|_| Vector Production

L description of all production and purification procedures.
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cell culture and expansion steps,
transfection or infection procedures,
harvest steps

hold times

vector purification (e.g., density gradient centrifugation, column

purification)

concentration or buffer exchange steps, and the

reagents/components used during these processes

([ ([ N N O I

in-process testing to ensure vector quality as appropriate (e.g., titer,

impurities).

[] Genetically Modified Cell Production cell processing description should contain

sufficient detail to make understandable any of the following process steps that

apply:

L

O N I A N I

source material (e.g., autologous, or allogeneic cells; donor eligibility when

applicable)

collection of cellular source material (e.g., leukapheresis, biopsy)
storage at the collection site

shipping to and handling at the manufacturing facility

cell selection

isolation, or enrichment steps (including methods, devices, reagents)
cell expansion conditions

hold times and transfer steps

cell harvest and purification

gene modification (such as transfection, infection or electroporation of

vectors, or genome editing components)
additional culture

cell selection, or treatments after modification

|_| Irradiated Cells

L
]

irradiator source

documentation for the calibration of the irradiator source and provide
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L supporting data demonstrate irradiated cells are rendered replication-

incompetent, while maintaining desired characteristics.
[] Filling, Storage, and Transportation (Shipping)
L] associated process controls for formulation

L filling, storage, and shipping
$2.3 Control of materials

including information about reagents, any bovine or porcine materials, murine or
monoclonal antibodies, human source materials such as albumin, autologous and allogeneic

cells, and master and working cell banks

This information which may be provided in tabular format, includes the * identity *
supplier * quality (e.g., clinical-grade, FDA-licensed) * source of material (e.g., animal, human,
insect) * stage at which each material is used in the manufacturing process (e.g., culture media,
vector purification) * information on components, such as cells, cell and viral banking systems,
and reagents, as described in more detail below; it also includes * raw materials and equipment
that come into contact with the product, such as culture bags, culture flasks, chromatography

matrices, and tubing
Reagent
Cells - Autologous and Allogeneic Cells or Tissue

For autologous or allogeneic cells or tissue, you should provide a description of the cell source,
the collection procedure, and any related handling, culturing, processing, storage, shipping, and
testing that is performed prior to use in manufacture. Your description should include the
following information: * materials used for collection (including devices, reagents, tubing, and
containers), * method of cell collection (i.e., standard blood draw, bone marrow aspiration, or
apheresis); * enrichment steps, cryopreservation, if performed; * labeling and tracking of

collected samples; * hold times; and * transportation conditions to the manufacturing facility.

Autologous Cells determine based on donor information whether your manufacturing
procedures increase the risk to the patient by further propagation of pathogenic agents that

may be present in the donor, as applicable

Banking Systems (Starting Materials)

L] banks of cell substrates for production of viral vectors
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L] banks of bacterial/microbial cells

|_| allogeneic donor cell banks

L] banks of viral vectors

[ Master Cell Banks Used as Substrates for Production of Viral Vectors

[] Q5D Quiality of Biotechnological/Biological Products: Derivation and
Characterization of Cell Substrates Used for Production of

Biotechnological/Biological Products
L) cell bank qualification tests
|_| microbial contamination
adventitious viral agent
species-specific pathogens
cells identification

cell bank stability

N I O

tumorigenicity for the primary cell line
L] Working Cell Banks

L] information to document qualification and characterization

L sterility, mycoplasma, identity, and in vitro adventitious agent tests
L] Bacterial or Microbial Master Cell Banks

|_| description of the history and derivation of the materials used to generate the cell
bank, including information on how plasmid vectors were designed and

constructed
[] Qualification
Bacterial host strain identity

Plasmid presence, confirmed by bacterial growth on selective medium,

restriction digest, or DNA sequencing
Bacterial cell count

Bacterial host strain purity (no inappropriate organisms, negative for

bacteriophage)

] O O

Plasmid identity by RE analysis
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L
L

Full plasmid sequencing. We recommend that you fully sequence

plasmids and submit an annotated sequence

Transgene expression and/or activity, as applicable.

|_| Master Viral Banks

L)

L
L
L

detailed description of the history and derivation of the source or seed materials

for these banks

A gene map of the final vector and vector intermediates is useful when describing

the history and derivation of * recombinant viral vectors

manufacturing process and the conditions under which the banked material was

generated

Qualification testing

L
L

] ] O ]

Ensure absence of contamination, including sterility, mycoplasma, and in

vivo and in vitro testing for adventitious viral agents.

Ensure absence of specific pathogens that may originate from the cell
substrate, such as human viruses if the cell line used to produce the MVB
is of human origin, or pathogens specific to the origin of the production

cell line (e.g., murine, non-human primate, avian, insect).

Ensure absence of replication competent virus in replication incompetent

vectors.
Ensure viral titer or concentration.

Ensure sensitivity to anti-viral drugs, as applicable, for example, herpes

simplex virus (HSV) sensitivity to + nciclovir.
Ensure transgene activity, if appropriate.

Identify the viral vector and therapeutic transgene (e.g., Southern blot or

restriction endonuclease analysis), as needed.
Ensure the correct genetic sequence.

[] fully sequence all vectors that are 40 kb or smaller, analyze the

sequence, and submit an annotated sequence of the entire vector.

L] evaluation of the significance of all discrepancies between the

expected sequence and the experimentally determined

L] evaluation of the significance of any unexpected sequence

elements, including open reading frames.
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L
L

|_| Working Viral Banks

We recommend that viral vectors be sequenced from the MVB,

when possible.

For integrating viral vectors, we recommend that you perform DNA

sequencing on the integrated vector.

For other situations in which no MVB exists, sequencing should be
performed from the DS or DP. one or more lots (either material
from DS or DP) to confirm that the vector sequence is stable,

during manufacturing.

For viral vectors greater than 40 kb, you should summarize the
extent and results of sequence analysis that you have performed,
including any testing performed by restriction endonuclease
analysis. You should perform sequence analysis of the gene insert,
flanking regions, and any regions of the vector that are modified or
deleted or that could be susceptible to recombination. The entire

vector sequence will be necessary to confirm identity for licensure.

L] describe the process used to generate the WVB and whether animal-derived

materials were used.

|_| Testing for WVB should include, but is not limited to

|_| sterility

L mycoplasma
|_| identity

|_| in vitro adventitious agent tests.

S2.4 Control of critical steps and intermediates

L] define manufacturing intermediates and provide information on the quality and

control of intermediates (including: material from collection or hold steps, such as

temporary storage of bulk harvest, concentration steps, or purification

intermediates (e.g., column fractions or eluate)

L] The duration of production steps and hold times should be controlled and

recorded to facilitate the establishment of process limits and to allow for future

validation of each step and hold time within the proposed limits
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S2.5 Process validation and/or evaluation
L] Process validation: General Principles and Practices

L] IcH Guidelines Q5A, Q5D, and Q68

S2.6 Manufacturing process development

[] description and discussion of the developmental history of the manufacturing
process

L] batch analysis

|_| significant manufacturing changes & comparability studies
S3 DS Characterization

S3.1 Elucidation of structure and other characteristics
[ annotated sequence analysis (vector)
|_| primary, secondary, or higher order structure; post-translational modifications; and/or
distribution of cell types for the DS if it has not already been described in the S1.2

$3.2 Impurities (both process- and product-related)

Process-Related Impurities
[ describe the designed to remove process- and product-related impurities

[ test for residual cell substrate proteins, extraneous nucleic acid sequences, helper
virus contaminants (i.e., infectious virus, viral DNA, viral proteins), and reagents used
during manufacture, such as cytokines, growth factors, antibodies, selection beads,

serum, and solvents

[ residual nucleic acid (viral related process)

Product-Related Impurities
L] For viral vectors, typical product-related impurities measured and report, including
L] defective interfering particles
|_| non-infectious particles
L empty capsid particles
|_| replicating recombinant virus contaminants

|_| For ex vivo genetically modified cells evaluated the nature and numbered
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L non-target cells, present after selection or enrichment

|_| unmodified target cells, after the ex vivo modification step
S4 Control of DS

S4.1 Specifications
L] a tist of tests
[ references to analytical procedures

L appropriate acceptance criteria used to assess quality. Acceptance criteria should be
established and justified, based on data obtained from lots used in preclinical and/or
clinical studies, data from lots used for demonstration of manufacturing consistency,

data from stability studies, and relevant development data.

|_| ICH Guidelines: Q6B

S4.2 Analytical procedures

L description of the analytical procedures used during manufacturing to assess your
manufacturing process and product quality including safety testing and testing of

replication competent viruses
[] Safety Testing
|_| Replication Competent Virus
[] Replication-Competent Retrovirus (RCR) Testing
L] Replication-Competent Adenovirus (RCA) Testing
L Replication-Competent AAV (rcAAV) Testing
L Wild-Type Oncolytic Virus Testing

S4.3 Validation of analytical procedures
L Q2B Validation of Analytical Procedures: Methodology
L] 1cH Guidelines: Q6B

S4.4 Batch analysis
|_| table with test results for batches (or lots) of the DS

L early stage INDs, this may include toxicology lots, developmental batches,

engineering runs, or a single manufacturing run for clinical grade material

|_| ICH Guidelines: Q6B
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S4.5 Justification of specifications
justification for the DS specifications
S5 Reference standards or materials
Reference standards or materials
S6 Container closure system
type(s) of container and closure
S7 Stability

Stability Summary and Conclusions stability studies (either conducted or planned) to
demonstrate that the DS is within acceptable limits. The protocol should describe the storage
container, formulation, storage conditions, testing frequency, and specifications (i.e., test

methodologies and acceptance criteria).

L] Quality of Biotechnological Products: Stability Testing of Biotechnological/Biological

Products
L] Q1A(R2) Stability Testing of New Drug Substances and Products
] Q1E Evaluation of Stability Data

Post-Approval Stability Protocol and Stability Commitment * post-approval stability protocol

and stability commitment * needed to determine an expiry date
Stability Data results of stability studies

P: Drug product

Information about the DP should include:

DP Description and Composition, including a description of the dosage form and a list of all of
its components Pharmaceutical Development, addressing the development studies conducted
to establish that the product formulation, manufacturing process, container closure system,
microbiological attributes, and instructions for use are appropriate for the stage of clinical
development

P1 Description and Composition

[] description of the dosage form
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|_| list of all of its components (active and inactive), the amount on a per unit basis, the
function, and a reference to quality standards for each component (e.g., compendial

monograph or manufacturers’ specifications)
P2 Pharmaceutical Development
P2.1 Information on Development Studies
Identification of manufacturers
P2.2 Component of Drug Product
P2.2.1 Active Ingredients

compatibility of the DS with the components and the key characteristics of the DS (e.g.,
concentration, viability, aggregation state, viral infectivity) that can influence the performance of
the DP

P2.2.2 Excipients

choice of excipients and inactive components of the DP, their concentration, and the

characteristics of these excipients that can influence DP performance.
P2.3 finished Product

P2.3.1 formulation Development

describe the development of the DP formulation

P2.3.2 Overages

describe whether gene therapy product in excess of your label claim is added during
formulation to compensate for degradation during manufacture or a product’s shelf life or to

extend shelf life (not recommended)
P2.3.3 Physicochemical and Biologic Properties

describe the physicochemical or biological properties relevant to the performance of the DP
including * dosing units * genotypic or phenotypic variation * particle number and size *
aggregation state * infectivity * specific activity (ratio of infectious to non- infectious particles or

full to empty particles) * biological activity or potency * and/or immunological activity)
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P2.4 Manufacturing Process Development
selection and optimization of the DP manufacturing process
P2.5 Container Closure System
P2.6 Microbiological Attributes
describe the final product microbial testing
P2.7 Compatibility
compatibility of the DP with the diluent used for reconstitution or the delivery device
P3 Manufacture
P3.1 Batch formula

list of all components of the dosage form, their amounts on a per-batch basis, and a reference

to their quality standards

P3.2 Manufacturing Process and Process Control

L op manufacturing process and identify process controls and intermediate tests

including final formulation, filtration, filling and freezing, and process controls
[ ] conditions and justifications for each reprocessing procedure

[ For ex vivo genetically modified cells that are administered immediately after
manufacturing, recommend using a negative test result from an in- process sterility

test (on a sample taken 48 to 72 hours prior to final harvest) for release
P3.3 Controls of critical steps and intermediates
control of critical steps and intermediates in the manufacturing process

P3.4 Process validation and/or evaluation

|_| Description, documentation, and result of the validation studies should be provided

from critical steps or critical assays

|_| for IND, information on methods used to prevent contamination, cross-

contamination, and product mix-ups
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P4 Control of Excipients
P4.1 Specifications

specifications for all excipients listed in “Excipients
P4.2 Analytical procedures

describe your analytical procedures for testing excipients
P4.3 Validation of analytical procedures

any available validation or verification information for the analytical procedures used to test

excipients
P4.4 Justification of specifications

justification for the proposed excipient specifications
P4.5 Excipients of human or animal origin

information regarding source, specifications, description of testing performed, and viral safety
data

P4.6 Novel excipients

full details of manufacture, characterization, and controls, with cross-references to supporting

safety data (nonclinical and/or clinical)
P5 Control of finished Product

P5.1 Specifications

L] assess safety (which includes tests to ensure freedom from extraneous material,

adventitious agents, and microbial contamination)

[ dose (e.g., vector genomes, vector particles, or genetically modified cells)
P5.2 Analytical procedures

including analyses of * sterility * product identity * purity * potency * viability * cell number *

dose
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P5.3 Validation of analytical procedures
qualify certain safety- related or dose-related assays,
P5.4 Batch analyses

final product COA(s), if available, or a description of the batches generated to date, and the
results of any batch analyses for the DP used in toxicology studies, engineering runs, or clinical

studies
P5.5 Characterization of impurities
characterization of impurities if not previously provided
P5.6 Justification of specifications
justification for the DP specifications
P6 Reference standards or materials
reference standards or reference materials used in testing the DP if not previously provided
P7 Container closure system

description of the container closure systems, including identity of construction materials for
each primary packaging component and its specification

P8 Stability
L] Stability Summmary and Conclusion
[] Post-Approval Stability Protocol and Stability Commitment
|_| Stability Data

P9 Product Interchangeability

Might not applicable
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Appendices

CTD non-clinical document structure with contents for gene therapy
Section A: TABLE OF CONTENTS
A table of contents for the filed application should be provided.

Section B: NONCLINICAL OVERVIEW
1. GENERAL ASPECT
2. CONTENT AND STRUCTURAL FORMAT

Section C: Non-clinical Summary: Written and Tabulated
1. NONCLINICAL WRITTEN SUMMARIES

|_| Introduction

|_| General Presentation Issues

1.1 Pharmacology
|_] Written Summary

1.1.1 Primary Pharmacodynamics

1.1.2 Secondary Pharmacodynamics

1.1.3 Safety Pharmacology

1.1.4 Pharmacodynamic Drug Interactions

1.2 Pharmacokinetics

|_] Written Summary
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1.2.1 Absorption

1.2.2 Distribution

1.2.3 Metabolism

1.2.4 Excretion

1.2.5 Pharmacokinetic Drug Interaction (Nonclinical)

1.3 Toxicology

|_] Written Summary
1.3.1 Single-Dose Toxicity

1.3.2 Repeat-Dose Toxicity

1.3.3 Genotoxicity

1.3.4 Carcinogenicity

1.3.5 Reproductive and Developmental Toxicity
1.3.5.1 Fertility and Early Embryonic Development
1.3.5.2 Embryo-Foetal Development

1.3.5.3 Prenatal and Postnatal Development

1.3.6 Local Tolerance

1.3.7 Other Toxicity Studies (if available)
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2. NONCLINICAL TABULATED SUMMARIES

Section D: NONCLINICAL STUDY REPORTS
1. TABLE OF CONTENTS
2. PHARMACOLOGY

2.1 Written Study Reports

2.1.1 Primary Pharmacodynamics
2.1.2 Secondary Pharmacodynamics
2.1.3 Safety Pharmacology

2.1.4 Pharmacodynamic Drug Interactions
3. PHARMACOKINETICS

3.1 Written Study Reports

3.1.1 Analytical Methods and Validation Reports
3.1.2 Absorption

3.1.3 Distribution

3.1.4 Metabolism

3.1.5 Excretion

3.1.6 Pharmacokinetic Drug Interaction (Nonclinical)

3.1.7 Other Pharmacokinetic Studies
4. TOXICOLOGY

4.1 Written Study Reports
4.1.1 Single-Dose Toxicity

4.1.2 Repeat-Dose Toxicity
4.1.3 Genotoxicity

4.1.3.1 In-vitro Reports
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4.1.3.2 In-vivo Reports

4.1.4 Carcinogenicity

4.1.4.1 Long Term Studies

4.1.4.2 Short or Medium Term Studies

4.1.4.3 Other Studies

4.1.5 Reproductive and Developmental Toxicity
4.1.5.1 Fertility and Early Embryonic Development
4.1.5.2 Embryo-Foetal Development

4.1.5.3 Prenatal and Postnatal Development
4.1.5.4 Studies in which the Offspring Are Dosed and/or Further Evaluated
4.1.6 Local Tolerance

4.1.7 Other Toxicity Studies (if available)

4.1.7.1 Antigenicity

4.1.7.2 Immunotoxicity

4.1.7.3 Dependence

4.1.7.4 Metabolites

4.1.7.5 Impurities

4.1.7.6 Other

Section E: LIST Of KEY LITERATURE REFERENCES

APPENDIX A: THE NONCLINICAL TABULATED SUMMARIES TEMPLATE

2.1.2 Pharmacology 2.1.2.1 Pharmacology: Overview 2.1.2.2 Primary Pharmacodynamics 2.1.2.3

Secondary Pharmacodynamics 2.1.2.4 Safety Pharmacology 2.1.2.5 Pharmacodynamic Drug

Interaction 2.2.2 Pharmacokinetics 2.2.2.1 Pharmacokinetics: Overview 2.2.2.2. Analytical
Methods and Validation Reports 2.2.2.3 Pharmacokinetics: Absorption After a Single Dose 2.2.2.4

55



Pharmacokinetics: Absorption After Repeated Doses 2.2.2.5 Pharmacokinetics: Organ Distribution
2.2.2.6 Pharmacokinetics: Plasma Protein Binding 2.2.2.7 Pharmacokinetics: Study in Pregnant or
Nursing Animals 2.2.2.8 Pharmacokinetics: Other Distribution Study 2.2.2.9 Pharmacokinetics:
Metabolism In Vivo 2.2.2.10 Pharmacokinetics: Metabolism In Vitro 2.2.2.11 Pharmacokinetics:
Possible Metabolic Pathways 2.2.2.12 Pharmacokinetics: Induction/Inhibition of Drug
Metabolising Enzymes 2.2.2.13 Pharmacokinetics: Excretion 2.2.2.14 Pharmacokinetics: Excretion
into Bile 2.2.2.15 Pharmacokinetics: Drug-Drug Interactions 2.2.2.16 Pharmacokinetics: Other 2.3.2
Toxicology 2.3.2.1 Toxicology: Overview 2.3.2.2 Toxicokinetics: Overview of Toxicokinetics
Studies 2.3.2.3 Toxicokinetics: Overview of Toxicokinetics Data 2.3.2.4 Toxicology: Drug
Substance 2.3.2.5 Single-Dose Toxicity 2.3.2.6 Repeat-Dose Toxicity: Nonpivotal Studies 2.3.2.7
Repeat-Dose Toxicity: Pivotal Studies 2.3.2.8 Genotoxicity: In Vitro 2.3.2.9 Genotoxicity: In Vivo
2.3.2.10 Carcinogenicity 2.3.2.11 Reproductive and Developmental Toxicity: Nonpivotal Studies
2.3.2.12 Reproductive and Developmental Toxicity: Fertility and Early Embryonic Development
to Implantation (Pivotal) 2.3.2.13 Reproductive and Developmental Toxicity: Effects on
Embryofoetal Development (Pivotal) 2.3.2.14 Reproductive and Developmental Toxicity: Effects
on Pre- and Postnatal Development, Including Maternal Function (Pivotal) 2.3.2.15 Tolerance
2.3.2.16 Other Toxicity Studies
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CTD clinical document structure with contents for gene therapy
Section A. Table of Contents

Section B. Clinical Overview
. Product Development Rationale
. Overview of Biopharmaceutics

. Overview of Clinical Pharmacology

1
2
3
4. Overview of Efficacy
5. Overview of Safety
6

. Benefits and Risks Conclusions

Section C. Clinical Summary

1. Summary of biopharmaceutic Studies and Associated Analytical Method
1.1 Background and Overview
1.2 Summary of Results of Individual Studies

1.3 Comparison and Analyses of Results Across Studies
Appendix 1

2. Summary of Clinical Pharmacology Studies
2.1 Background and Overview

2.2 Summary of Results of Individual Studies 2.3 Comparison and Analyses of Results

Across Studies

2.4 Special Studies
Appendix 2
3. Summary of Clinical Efficacy

3.1 Background and Overview of Clinical Efficacy

3.2 Summary of Results of Individual Studies

3.3 Comparison and Analyses of Results Across Studies

3.4 Analysis of Clinical Information Relevant to Dosing Recommendations

3.5 Persistence of Efficacy and/or Tolerance Effects
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Appendix 3
4. Summary of Clinical Safety

4.1 Exposure to the Drug

4.2 Adverse Events

4.3 Clinical Laboratory Evaluations

4.4 Vital Signs, Physical Findings, and Other Observations Related to Safety
4.5 Safety in Special Groups and Situations

4.6 Post-marketing Data
Appendix 4
5.Synopses of Individual Studies

Section D. Tabular Listing of All Clinical Studies

Section E. Clinical Study Reports (if applicable)
1. Reports of biopharmaceutic Studies

1.1 BA Study Reports

1.2 Comparative BA or BE Study Reports 1.3 In vitro-In vivo Correlation Study Reports 1.4
Reports of Bioanalytical and Analytical Methods for Human Studies

2. Reports of Studies Pertinent to Pharmacokinetics using Human biomaterials 2.1 Plasma
Protein Binding Study Reports

2.2 Reports of Hepatic Metabolism and Drug Interaction Studies

2.3 Reports of Studies Using Other Human Biomaterials

3. Reports of Human Pharmacokinetic (PK) Studies
3.1 Heathy Subject PK and Initial Tolerability Study Reports
3.2 Patient PK and Initial Tolerability Study Reports

3.3 Population PK Study Reports

4. Reports of Human Pharmacodynamic (PD) Studies

4.1 Healthy Subject PD and PK/PD Study Reports
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4.2 Patient PD and PK/PD Study Reports
5. Reports of Efficacy and Safety Studies

5.1 Study Reports of Controlled Clinical Studies Pertinent to the Claimed Indication
5.2 Study Reports of Uncontrolled Clinical Studies

5.3 Reports of Analyses of Data from More Than One Study, Including Any Formal
Integrated Analyses, Meta-analyses, and Bridging Analyses

5.4 Other Clinical Study Reports
6. Reports of Post-Marketing Experience

7. Case Report forms and Individual Patient Listing

Section F. List of Key Literature References
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