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Chemistry, Manufacturing, and Control (CMC) Information for Human Gene Therapy
Investigational New Drug Applications (INDs)- Guidance for Industry - January 2020
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ICH Topic Q 5 D Quality of Biotechnological Products: Derivation and Characterisation of Cell
Substrates Used for Production of Biotechnological/Biological Products
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*Chemistry, Manufacturing, and Control (CMC)
*Critical Quality Attributes (CQAS)

'Critical Process Parameters (CPPs)

*Batch to Batch Consistency

‘Standard operating procedure (SOP)
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y- Virus titer assay:

Item Name Suggested Method(s)
) Viral Genome (VG/ml) QPCR
Y Viral Particle (VP/ml) Antibody based - ELISA, SPR
¥ Functional virus TCID5§/,”FCIrc())\;v(§:£§>/metry,
¥ Titer assay SEC-HPLC

Y- Virus-related impurity

Item Name
) Incorrectly packaged virus

Suggested Method(s)
PCR, Sequencing
TEM, CE, IEX-HPLC, sedimentation

Empty and partially filled

Y . . velocity analytical ultracentrifugation
viral particles (AUC)

Y Free viral proteins SEC-HPLC, ELISA

¥ Aggregation SEC-HPLC, TEM, DLS

'Analytical Method Development
'‘Analytical Method Validation
'Process related impurities and product related impurities
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v- Impurity assay

Item Name Suggested Method(s)
) Total protein (ug/ml) BCA , ELISA
Y Total DNA (ng/ml) PicoGreen, , QB, realtimePCR
¥ Adventitious virus and microbes Culture , PCR
s HcDNA QPCR
I HCP ELISA
7 Sterility Culture

f- Characterization
Item Name Suggested Method(s)
Viral protein identity
| Purity and Integrity check by V?/Esiefr?glgt
SDS_PAGE
Y Virus structure TEM
Y Size Distribution DLS
o- Residual

Item Name Suggested Method(s)
) Leaked affinity ligand ELISA kit
Y Detergent residual LC-MS
Y Transfection reagent
c residual assay f_or domiphen RP_HPLC, LC-MS

bromide
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'ICH Topic Q 5 D Quality of Biotechnological Products: Derivation and Characterisation of Cell Substrates Used for

Production of Biotechnological/Biological Products
'tn-Process Quality Control (IPQC)

'‘Chemically defined and animal-derived component free



1D 1]

W39l g pgle Sliuw ;
9L LB ok g o G F

ran Natioast Sciance Foumdation

gl S 215 (COA) SILT alsS sisle abogs jo i Jlitel b g ctS 51> Slains glls 0o ooliiwl il jps
b 1Q/0Q/PQ Documentation
Aed o olaisl 093 4 1) (5590505 DY game a g anld aie sy Al o B a8 o5 ol slaanl
il oo 5 Jole Jolds anl b onl )l (slofy Coadl GMP Sl il ulaol 2 (cusg pgsiol (slo )5Sy ol o
(Lysis) HEK-Ad Jsbo 50 .0
.JJ)LA JBLMJ u.._u.Lm 6‘).' ‘;was) aQ )l.u ula)...a Jj.l_w )I Ls)l_wé‘)T L.S‘)" aqufﬁbe KO PAPNVELY ).J).».C L_SLQQ..JBJQE
2 el a aBabl mly la iy, aST> ol oYL cudl dl> o cpl 10 G pd whie cubB b ola by, 5l soliiul
Shanld o o eolaiwl 090 olge 4 S axgi 4y L8 ol 5 (g, 5l colaiwl ogs aalsss ploxl LB gy yuliie
cde 4 X100 (55 ol oS5 5l (oo slagby, o0 Jle plsie 4 0)ls Mallore gl st 1L gllail Ll
Slge s ypd 40 X-100 0 5 o ol bl ooy solitul ba Joko 40,5 50 (sl ot g sole G ylgreds camlio 003L
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olga b g b LS g5quil aiile ‘5.0.3.151 P Y I\ - SW] RSV OUIS [T ESSU e BV PR PO DNA s ‘_joyi
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'Standard operating procedure (SOP)
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AEX) sl Jols 31,5 55keg,s .0
(CIiPP (capture, intermediate purification, polishing)) ..z, (adss o L o3l | b
O &S J5SS oles 4 Js—ame 2l (addS g edes lo (—alBl B (s O3 6 2T DL sk
Sgde plmil Al e (ol )3 Jpame (25 1y (el (kS lul Hinte (AT slaThs v, 5wl
osliinl 3590 Jpaze ilu alls Cuz by (85 Sl (2Ll ) m cenbis () 5l oad ) (B SEleg S sle (g
@ aly slo (—allPl g anld @ ey b a5 oIl (S gileg S wlp sl Al o 8 3 05 (o)l 3
N x5tz cam o bia CIP a5y i el g a5 al il 098 (5,5 o3Il JalS 5 a0 cammsls A S e
w5lige x50 skl abline (Fogll 5l S5l 5 (BT giles,S st 5 325, slo (Sl

TFF colos (3L, gaml ilid 50,k 51 oles oumY e 8 > (Buffer Exchange) b Jols .2

OgeYg0 8 canlin 3Ll osliinl g wg g cenlin Clale i

(Sterile Filtration) yeg,Ss Y ils b ol 00,5 Joyil .V
ooliual Al o 0,015 s GloLsbs, 5l crayl Y garme Cysm ek prinsl gz s i o3l b sla s 5l eolicl
S 0 o8l B Ghao ags wlidle o | Al e ol plowl G es sl 1L S
Sl wd b lae (b Olilas o eoliin [ Ewz (o gn9 2l Jya 20 &5 (Sh9e 50 w3l (A Jolhe pledl 5l
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el

y- Virus titer assay: TVP/IVP ratio Criteria: <30

Item Test
) Viral Genome (VG/ml)
Y Viral Particle (VP/ml)
Y Functional virus
¥ Titer assay

'Critical Quality Attributes (CQAS)
'Process related impurities and product related impurities
Cross-contamination

Yy
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Y- Virus-related impurity

Item Test
) Incorrectly packaged virus
Y Empty and partially filled viral particles
Y Free viral proteins
¥ Aggregation

v- Impurity assay: gDNA ng per dose (10 vp) Criteria: <10 ng HCP ng per dose (10* vp)
Criteria: <20 pg

Item Test
) Total protein (ug/ml)
Y Total DNA (ng/ml)
v Adventitious virus and microbes
f hcDNA
5 HCP
4 Sterility

f- Characterization
Item Test
Viral protein identity
) Purity and Integrity check by
SDS_PAGE

Y Virus structure
¥ Size Distribution

o- Residual (if applicable): Residual Tween 20 (%) Criteria: ~ 0.005

Item Name
) Leaked affinity ligand
Y Detergent residual
Y Transfection reagent

Yy
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Residual assay for domiphen
bromide

(w9 329830] (5l ygiSy (gl oud Sbjyl S b (sl Jaud Ll odguxo

KPI > Lo .
= SuaKPI ELISUTTY)
(infectious cucSodgll wgpg yiud =y [FU/mL TCID50/PFU
titer)
Y. ‘
(total titer) JS V8308 s >)) yp/mL Absorbance at SPR qPCR
nm
(Purity) esls> DNAL sl yusig <oy BCA, Western blot SDS-PAGE
Lo 3% eolais! el LQPCR
(HCD) L 30 JolwDNA <\- ng/Dose sl T
.5 GAPDH. ;S|
(HCP) 3o Jolw slorusiig <)+ ng/mL ELISA
31 oolaiw! & > Benzonase sosloadl
e Sl ad] N S <.\ U/mL ELISA
Oljee Joko pois B (gl o351 0!
Tween Y+ odiloadl Ol eogase jo Hlulis LB LC-MS /UPLC
Olyd &9 395 g 0jlul Sy VY e —=A Sl o5l NTA (NanoSight)/DLS
& eang ol Dlyd s
w99 whhyd gl pels Oy mozs g >34 adls HPLC (Q Sepharose) TEM

&9

Jga 20 50 S 5 (29,500 GBS o)y Jsmame oS5 5 5 ogls 4 bgye (A5 slaasls LS 0
JAL_M: aS Sl ‘54‘).” @)Uaa’ LSLQQLQ.; QSLQQ)Lﬁwa‘ U»L_wl » ‘SA.JL Sllas 5 oola__wl Lg‘)" wgfsyé]- @LQJ

sl Gus KPI Cowd [ (b5, ey

Yf
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staining
LAL Test (Limulus Amebocyte Lysate) —
S o5 93| (Endotoxin level) <5 EU/mL

S sleg,S L oS 5 Ui,

bl b SCdoSl eg nggiol 31590V ¢ 4 sls e 58 45 (Shge 50 Glam Vot leys sl enlple
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bl s 0ad Al g pagsl i e B0+ JBlam 055 pline Gag g e ol g wilise VM Jolas
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it gl b PETMAX aiile (3Kl 5 ole g gopans Mot pipms 51 o0kt b oy Sinil 5 al o oy Lo
g plov
S o ,Shas bl 6l 9 oo Cails  Jgpame (el VY B FA s Voona) i8Sl conlin loj i3S 5l
w50 855 o 6503l APCR &5k 51 (VG) (s 529 o555 55 9 ELISA g 5l ool 11 (VP) (g 55 3
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el oolil LB AAV (lacss s iz elsil adss sl 5 3,155 Gady el

Gouls’ el (KPI) Sap Hlude <Ll Ghey
=sns 3 2 (VPIL) >\ x\-00 VP/L ELISAL imi
959 p95 yu (VG/L) >\ x .00 VG/L qPCR | i
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) Ultracentrifugation
o R -
IR S on <oy SEC-HPLC/DLS
(Aggregation)
(HCD) swilously Lo DNA <. ng/dose qPCR
oiloadl doudy <1 ng/mL gPCR
Ob e (g (HCP) <100 ng/mL ELISA
&l o laibiw! cozm ;) PEI elols B2 HPLC \
(AAV 5,055 g  yiaSiumil 3 (<LOD) Spectrophotometry
OFRF 9 omy o o) 3 Jole
<0.01% (w/v) HPLC
(X\ o
(3 slass RS Spectrophotometry
Slyd olass
. ) o TCID® -+ | Plaque
bl bl W jo gljcdgac IP/VP>V:) e

Assay
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