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Contents presented in this Supplementary Document are relative to risk analysis and control within the optimization steps performed in view of
obtaining standardized workflows for dermal FPC processing.

Table RA1. General risk analysis matrix established for assessment of the sourcing, procurement, and culture initiation of primary FPC types. API, active
pharmaceutical ingredient; DNA, deoxyribonucleic acid; EOPCB, end of production cell bank; FACS, fluorescence-activated cell sorting; FPC, fibroblast progenitor

cells; PCB, parental cell bank; QC, quality control.
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eQualification of manufacturing EOPCB for in
vitro lifespan confirmation
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g . e Tumor o . .

= mutation i eFull stability testing of manufacturing EOPCB

s . . formation

g eTumoral proliferation of 3 0 1 S o 0
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F

problematic
age oUse of cells < % of the qualified lifespan,

determined from EOPCB passage level

1 Risk severity is classified as (0) acceptable, (1) tolerable, (2) undesirable, or (3) intolerable. 2 Risk likelihood is classified as (0) improbable, (1) possible, or (2) probable. 3 Risk level is
classified as (0) low, (1) medium, or (2) high. 4 Post-mitigation risk level is classified as (0) low, (1) medium, or (2) high.
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Table RA2. General risk analysis matrix established for assessment of the banking of primary FPC types. APl active pharmaceutical ingredient; DNA,
deoxyribonucleic acid; FACS, fluorescence-activated cell sorting; FP’C, fibroblast progenitor cells; MCB, master cell bank; PCB, parental cell bank; QC, quality
control; WCB, working cell bank.

ol Pre-mitigation Risk Risk Risk Post-mitigation
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elterative identity and purity QCs (i.e.,

elnadequate morphology recording, immunostaining, FACS,
oCross-contamination b ion of eInadequate cell - -
y  segregation o . DNA fingerprinting)
a similar cell strain cultures type introduced 0
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oUse of sterile single-use consumables
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elnadequate cell finished product
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manufacture or ;
manufacture eIneffective the in vitro lifespan
storage therapeutic
intervention eStandard functional QCs
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eClass A manufacturing environment
eEnvironmental controls during open-container
manipulations
eLoss of large
eContaminated MCB e Adventitious agent quantities of cells eSelection of qualified and tested materials and
introduction during reagents
eNon-qualification and manufacture eNeed for MCB 0
rejection of MCB transport, or storage reestablishment eMinimization of open-container processes
from PCB

eMinimization of contact processes
oUse of sterile single-use consumables
eRetention sample testing

ePost-production MCB qualification
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oFull safety testing (i.e., in vitro, in ovo, in vivo)
of manufacturing EOPCB

eUse of cells < % of the qualified lifespan,
determined from EOPCB passage level

1 Risk severity is classified as (0) acceptable, (1) tolerable, (2) undesirable, or (3) intolerable. 2 Risk likelihood is classified as (0) improbable, (1) possible, or (2) probable. 3 Risk level is
classified as (0) low, (1) medium, or (2) high. # Post-mitigation risk level is classified as (0) low, (1) medium, or (2) high. > Monitoring includes proliferative cellular morphology, cell

adhesion, growth rate, confluency level, cell monolayer homogeneity, sub-population exclusion, and gross contamination exclusion. ¢ Includes rupture or explosion of vials and

catastrophic defect in liquid nitrogen auto-filling system.
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Table RA3. Specific risk analysis matrix established for assessment of the viral safety of primary FPC types, based on EP chapter 5.1.7. “Viral safety” (i.e.,
interpreted in conjunction with ICH Q5A R1), considering the cells as cryopreserved APIs for medicinal products. The viral safety of the materials serving for
manufacture of medicinal products is appropriately ensured by general and specific measures at the time of selection of starting, raw, and ancillary materials and
testing thereof, before production, during production, and during post-production testing. A thorough risk assessment is necessary, since the considered aseptic
process is devoid of a sterilization step or viral agent removal/inactivation step. API, active pharmaceutical ingredient; EOPCB, end of production cell bank; EP,
European pharmacopoeia; FPC, fibroblast progenitor cells; MCB, master cell bank; PCB, parental cell bank; QC, quality control; TEM, transmission electron
microscopy; WCB, working cell bank.
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e Zoonotic viruses infected donor contamination of API 3 0 1 . 0
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% with human tropism
eVertical
Eo transmission of eSelection of tissue with low
g eContamination of API s . . .
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= prone to eThorough qualification of donation

contamination




Biomedicines 2021

History of the donor, vertical
transmission of pathogens

Viral contamination during API manufacturing

8 of 13

eUnknown
seropositivity of donor

eSeroconversion for

eInadequate donor

anamnesis
eContamination of API
eInadequate viral

eThorough donor anamnesis

eThorough initial serological
screening

specified pathogens screening of donor eInfectious risk for the e Thorough repeated serological 0
eSeropositivity of donor patient screening
o ePresence of latent
for unspecified viral infection eUse of highly specific and sensitive
pathogens viral screening methods
eQualification of source cell banks
o(Class A manufacturing
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manufacturing eSelection of qualified and tested
process materials and reagents
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eIntroduction of rocess . . .
. p open-container manipulations
extraneous viral
contaminant by reagents, elnsufficient initial eContamination of API eMinimization of open-container
equipment, material, characterization of processes 0

personnel

eEmergence of latent or
transient virus in culture

cell type eInfectious risk for the

patient
ePresence of latent

virus in materials

e Absence of
purification regimen
and terminal
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eMinimization of contact processes

eUse of sterile single-use
consumables

eRetention sample testing

ePost-production cell bank testing
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ePost-production bulk product and
final product testing and qualification
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eJatrogenic infection of

eContaminated API

eInfectious risk for the

eQualification of WCBs

o(Class A manufacturing
environment for API

patient .
eNon-functionalor  p,atient eEnvironmental controls during
eInadequate potentially liorati open-container manipulations 0
management of patient iatrogenic API *No amelioration or
pathology “Invasive broduct worsening of patient eRetention sample testing
p health status . iral tosti h
eSystemic viral infection ~ administration route elterative viral testing scheme
ePost-production API testing and
qualification
oUse of relatively small API quantity
per product dose
eContamination of eHigher susceptibilit eUse of sensitive detection methods
. . eLarge dose of API & . ,p Y ” . .
patient with large dose of ductd toward infection and for specified contaminants during 0
er product dose
viral pathogens L severe consequences testing
eUse of restrictive pathogen limits
and thresholds
. . elterative updates of process controls
eSystematic error in
implemented elterative validation of process
. o controls el iberation of controls
eFailure in implemented .
process controls eOccasional error in ~ contaminated API eUse of orthogonal testing methods
implemented batch and experimental conditions (i.e., in 0
elnadequacy of process (. ntrols vitro, in vivo, TEM)

controls

e Apparition of new
unspecified
contaminants

eInfectious risk for the
patient

eRedundant process controls

eProcess controls implemented at
appropriate stages of manufacture




Biomedicines 2021 10 of 13

eFailure in implemented

;%) testing scheme ePresence of latent elterative updates of testing schemes

?o elnadequacy of or transient virus eContamination of AP1 elterative and redundant testing

'-g implemented testing ePresence of virus in batch 3 1 1 steps 0
g scheme undetectable eInfectious risk for the oFull quality and safety testing of

= eEmergence of pathogen ~ quantities in low patient WCBs (i.e., testing performed on

E absent in lower bank tiers Pank tiers manufacturing EOPCBs)

(integrated, quiescent)

1 Risk severity is classified as (0) acceptable, (1) tolerable, (2) undesirable, or (3) intolerable. 2 Risk likelihood is classified as (0) improbable, (1) possible, or (2) probable. 3 Risk level is
classified as (0) low, (1) medium, or (2) high. 4 Post-mitigation risk level is classified as (0) low, (1) medium, or (2) high.
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Table RA4. Specific risk analysis matrix established for assessment of the microbiological safety (i.e., excluding viruses) of primary FPC types, considering the cells
as cryopreserved APIs for medicinal products. The microbiological safety (i.e., absence of bacteria, fungi, mycoplasma, mycobacteria, endotoxins) of the materials
serving for manufacture of medicinal products is ensured by appropriate measures at the time of selection of starting, raw, and ancillary materials and testing
thereof, before production, during production, and during post-production testing. API, active pharmaceutical ingredient; FPC, fibroblast progenitor cells; MCB,
master cell bank; PCB, parental cell bank; QC, quality control; TEM, transmission electron microscopy; WCB, working cell bank.
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g materials patient human tropism
&
c eVertical
B0 transmission of eContamination of eSelection of tissue with low
E‘ eUse of contaminated pathogens API probability of high contaminant yield
o . . e 0
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eQualification of source cell banks
o(Class A manufacturing environment

elnadequate eSelection of qualified and tested
manufacturing materials and reagents
rocess
. P eEnvironmental controls during
eIntroduction of ) ) ]
. eInadequate control open-container manipulations
extraneous contaminant X X
R process eContamination of e .
by reagents, equipment, API eMinimization of open-container
material, personnel eInsufficient initial processes 0
characterization of eInfectious risk for L
eEmergence of latent or . eMinimization of contact processes
] . ] cell type the patient
transient contaminant in . .
eUse of sterile single-use consumables
culture e Absence of
purification regimen eRetention sample testing
dt inal . .
and termina ePost-production cell bank testing and
sterilization cp
qualification
ePost-production bulk product and
final product testing and qualification
eQualification of WCBs
eClass A manufacturing environment
for API
eJatrogenic infection of ePatient . .
Hent taminati eEnvironmental controls during
atien ; contamination
P eNon-functional or open-container manipulations
eInadequate potentially oNo amelioration or Retenti le testi 0
. . eRetention sample testin,
management of patient fatrogenic API worsening or patient P 8

pathology

health status

ePost-production API testing and
qualification

ePost-production bulk product and
final product testing and qualification
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eUse of relatively small API quantity

-
]
a.
- % Contamination of eHigher per product dose
] eContamination o s s .
f = . . eLarge dose of API susceptibility eUse of sensitive detection methods for
c g patient with large dose of ) ) 3 1 1 e . . . 0
5 er product dose oward infection an specified contaminants during testin
= th per product d t d infect d pecified cont ts during testing
o athogen
3 5 P & severe consequences . .
g oUse of restrictive pathogen limits and
< thresholds
eSystematic error in elterative updates of process controls
implemented
P elterative validation of process controls
controls eLiberation of

eFailure in implemented i
p eOccasional error in _ contaminated API eUse of orthogonal testing methods

process controls and experimental conditions (i.e., in

Process controls (donor, starting
material, products)

implemented batch 3 1 2 itro, in vivo, TEM) 0
elnadequacy of process VIITO, In VIVO,
; Iq yotp controls eInfectious risk for
controls . eRedundant process controls
e Apparition of new the patient P
unspecified eProcess controls implemented at
contaminants appropriate stages of manufacture
bo . .
E ePresence of eContamination of elterative updates of testing schemes
n) .
£ g OEmergenc? of pathogen - pathogen in APIbatch elterative and redundant testing steps
%‘ & undetected in lower bank undetectable 3 1 1 0
s & tiers quantities in low eInfectious risk for eFull microbiological quality testing of
§ bank tiers the patient WCBs

1 Risk severity is classified as (0) acceptable, (1) tolerable, (2) undesirable, or (3) intolerable. 2 Risk likelihood is classified as (0) improbable, (1) possible, or (2) probable. 3 Risk level is
classified as (0) low, (1) medium, or (2) high. 4 Post-mitigation risk level is classified as (0) low, (1) medium, or (2) high.



