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You should measure the amount and size distribution of residual DNA in your final product. For widely used human
diploid cell strains, such as MRC-5 and WI-38 cells, measurement of residual DNA might be unnecessary because

we do not consider residual DNA from these human diploid cells to be a safety issue. We might require lirnitation of
the amount of residual DNA, depending on the potential risks associated with that DNA, for human diploid or
primary cell types for which there is less experience. You should limit residual DNA for continuous non-tumorigenic
cells, such as low-passage Vero cells, to less than 10 ng/dose for parenteral inoculation as recommended by WHO.
Because orally administered DNA is taken up approximately 10,000-fold less efficiently than parenterally
administered DNA, we recommend limiting DNA to less than 100 pg/dose for oral vaccines. If you are using cells
with tumorigenic phenotypes or other characteristics that give rise to special concerns, more stringent limitation of
residual DNA quantities might be needed to assure product safety.

3. General Safety Test (GST)

The requirements for, and the exceptions and criteria for exception from, the GST are set forth in 21 CFR 610.11.
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P3: Potential safety concems associated with vaccines include general systemic toxicity, (paradoxical) enhancement
of the intended disease, induction of local toxicity, pyrogenicity, adverse immunologic effects such as autoimmunity
or sensitisation, and in some cases teratogenic/reproductive effects. Historically, serious neurological events have been
associated with the use of some vaccines. The availability of animal models to address these issues should be
considered in the development of a new vaccine.
P4 The applicant should consider the following points on a case by case basis:
- Where appropriate, specific consideration should be given to immunological aspects of toxicity, such as production
of complexes with host immunoglobulins (e.g. antibody-dependent enhancement of disease) or release of
immunofunctional molecules, (e.g. cytokines) affecting functions of the immune system.
- Hypersensitivity reactions, induced by the antigen itself, by antigens (toxins) modified in new ways (new
detoxification procedure, by antigen-carrier complex or presence of minute amounts of impurities) or by additives
(adjuvants/excipients/preservatives) may be increased (especially for vaccines proposed to be injected more than
once).
- In some rare cases, antigenic substances can induce antibodies that can cross-react with human tissue resulting in
possible adverse effects and the availability of an animal model to address these issues should be considered.
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P11:Adjuvants themselves might be immunogenic and testing should be considered with respect to the induction of
hypersensitivity in appropriate models (e.g. passive cutaneous anaphylaxis assay [PCA), and the active systemic
anaphylaxis assay [ASA]). An adjuvant-induced increase of IgE against the antigen should be considered as a
possible concem for induction of hypersensitivity and anaphylaxis.
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P4: The composition and source of media used for all cell culture manipulations including cell passaging, virus
isolation and virus propagation should be recorded in detail. If substances of human or animal origin are used they
should be free from extraneous agents. Bovine serum used for the preparation and maintenance of cell cultures
should be irradiated and should comply, in principal, with the Note for guidance on the use of bovine serum in the
manufacture of human biological medicinal products.  Animal-derived materials used in cell culture manipulations
must be compliant with the current version of the Transmissible Spongiform Encephalopathy Note for Guidance.
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P6: Assuring that the vaccine virus strain remains stable during passage in cel} culture is an important component of
cell substrate selection. Different cell lines may apply different selective pressures on the vaccine virus, which could
alter its sequence and possibly its phenotype. For example, when Sabin poliovirus strains are grown in different cells,
their likelihood of reversion to neurovirulence is different (Ref. 8). If attenuating mutations or other genetic markers



(including expression of antigens relevant to immune response) of the vaccine virus are known, data regarding the
influence of serial passage in the cell substrate on retention of these markers can be useful in characterizing the genetic
stability of the vaccine virus.

Whatever starting materials are used for the generation of the cell substrate (e.g., parent cells or plasmids used for
genetically engineered cells), any available information about those starting materials and their characterization (e.g..
sequence of the plasmid) should be provided. If a sponsor starts with a primary cell to generate a novel cell substrate,

complete information on donor screening and testing should be provided.

P15: We recommend that you extensively characterize your MVS, as this characterization also provides assurance
regarding the characteristics of subsequent passages, including the WVS. In addition, you should demonstrate the
stability of the genotype and phenotype following viral passages beyond the level used in your production. Genotypic
characterization of a viral seed includes its sequence, and may include analysis of viral subpopulations and its genetic
stability, including susceptibility to reversion. Phenotypic characterization of a viral seed may include assessment of

tissue tropism, aftenuation properties, and temperature sensitivity, if applicable.

P36: You should demonstrate the genetic stability of your cell substrate from the establishment of the MCB through
and perhaps beyond the end of production.
Brld. U7 TF UMl TCTORMUTLOE Th D 2 L3, Ml 28I T2 CRUAREHETH D)
IMVSOFHEZ OV T, SRS AT 2 Z LR SN D, 24Ul Lo T, WVSHEDTHMLT A L
ADFHE G A 52 5 Z LRSI O Th D | IMVSHRLSIAFE TORRE A X TRHMUES T,
EEEB KOWHEICLZE Th D Z L A4 T WE8 0355 ) IMVSOBH AT 1T — 2 = o A fifhr
MEELL, FETERBEORTROZ IO OB LEVEORT S B £ D IMVSOREAMRITCIL, #8%
fartt, S9mtk, RERSMENEEND)  THIIOBISFHMCBA> GEOP L U ek THER L THRIET
HDHEETTVENRDHD] ThHhH,

EMEA/CPMP/VEG/4717/03-Rev.1(draft guideline)t 2/ ZLL FOOi@ W 1 ZZC S TV 5,

P6: Qualification i) The haemagglutinin and neuraminidase antigens of each seed lot are identified as originating from
the correct strain of influenza by suitable methods. Usually, specific antisera obtained from a WHO Collaborating
Centre for Influenza are used for determination of HA and NA identity. It is possible that reagents may not be
available for the chosen mock-up vaccine, so alternative tests to identify the seed virus (e.g. PCR) should be
developed for the mock-up vaccine.

P6: iii) Where the influenza seed virus is prepared using reverse genetics, the sequence of the HA and NA genome
segment of the influenza virus should be verified and compared to the genome segments of reference virus to confirm
the genetic stability of the production influenza virus. This should preferably be done at the level of the Working Seed
Virus, and at least up to one passage beyond the level representing the final vaccine.
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P40: Any form of genetic stability could potentially affect the quality of the final product and it will be important to
know if the cells in culture are changing in a way that could affect the nature or safety of the product. Any features of
the cell lines that might affect quality should be discussed with the NRA/NCL to ensure that tests used by the
manufacturer to monitor genetic stability are adequate. The specific tests will vary according to the nature of the
product, but the aim is to show consistency in the amount and characteristics of the product derived from cells within
a few passages of the MCB or WCB with those derived from an ECB or EOPC.
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P40: For cell lines containing DNA expression constructs, the stability of these constructs between the MCB/WCB
and an ECB or EOPC should be determined. The copy number of the construct and, if relevant, the sites of
chromosomal insertion should be determined. The latter is accomplished by sequencing into the cellular flanking
regions, but methods like fluorescent in situ hybridization may provide useful additional information, particularly
where concatamers of the gene insert are present at individual chromosomal loci. The sequence of the construct within
the cells should be determined. .

Where proteins are derived from non-genetically modified cells, consistency in the yield and properties of the protein
should be evaluated together with the sequence of the mRNA encoding the protein of interest. Additional
characterization of the cell-biological processes and responses during cuitivation (for instance using global or targeted
gene expression, proteomic or metabolic profiles and other phenotypic markers) might be useful in further developing
a broad understanding of the cell substrate. Appropriate methods should be applied to assure that cell age is correctly
assessed in the event that cell viability fails dramatically at any given step. Losses in viability are reflected in increased
cultivation times to reach defined levels of growth.

G, [DNATEMEEAAEA LT Aiakks FL 53581, MCB/WCB & ECBEOPCOMRANZE
ChB I L BT RE T b, MIINORERKOERE S A T ~&E TH D, B EAISAS E
DB LR EMEERNERENDNE D EIEDF 3T BORECHOWTHERZ V0
OmRNA% =1— R BEEAFI L & bICGHET~E ThD] THD,

EMA/CHMP/BWP/68803/2010 (draft)i 2 XA FODi@ ¥ [ZREB ST D,

P3: Manufacturers of cell-derived influenza vaccine may prefer to use a cell-only passaged virus instead of one that
has been egg-adapted. This is because research indicates that when a human influenza virus is adapted to grow in
eggs, it undergoes phenotypic changes that might include changes to its antigenicity/immunogenicity [1]. Virus
isolated on mammalian cell cultures do not, at least initially, undergo the type of selection that occurs during initial
passage in eggs and typically the haemagglutinin (HA) of a cell isolated virus is structurally identical to the virus
found in clinical specimens in contrast to egg-adapted variants in which specific HA amino acid substitutions have
been identified [1]. Thus a cell-isolated virus might be more clinically relevant for vaccine than an egg isolate
although to date this has not been fully demonstrated scientifically.

[1] Robertson, J.S. (1993) Clinical influenza virus and the embryonated hen's egg.  Reviews in Medical Virology 3,
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P23: However, many continuous cell lines express endogenous viruses and are tumorigenic.
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P24: The main potential risks associated with the use of biologicals produced in animal cells are directly related to

" contaminants from the cells, and they fall into three categories: viruses and other transmissible agents; cellular DNA;
and growth-promoting proteins.
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T OIEIZBYT A/INER & L C(1)viruses and other transmissible agents (2)cellular DNA (3)growth-promoting
proteins ARV T30 . (1)viruses and other transmissible agents TIIHIIRORRIA Z L IR~ S BER T
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P31 X Y Tests applicable to all types of cell cultures DIEMMAFE Y, ZOEIZBET 5/IVEE & LT(1)Tests for
viral agents (2)Serum used in cell-culture media (3)Trypsin used for preparing cell cultures (4)Tests for bacteria, fungi,



and mycoplasmas at the end of production (5)Tests for adventitious viruses at the end of production) 3tk YTV D,

P37/5 I Edentification and characteristics of continuous cell line OIEAMAE V) | Z OB H/NHE & LT
(1)ldentity test (2)Sterility tests (3)Tests for viral agents using cell cultures (4)Tests for viral agents using animals and
eges (5)Tests for retroviruses and other endogenous viruses or viral nucleic acid (6)Tests for selected viruses (7)Tests
for tumorigenicity (8)Tests on cells carrying a recombinant-DNA expression system (=2l YT DD,
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P98: Tests in the following sections are intended to identify any endogenous or exogenous agents that may be present

in the cell line. Special attention should be given to tests for agents known to be present ina latent state in the species

from which the cells were derived (e.g., SV-40 virus in rhesus monkeys).
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Tests for adventitious agents OTEIZJET % /NEH & L T(1)Tests in animals and eggs (2)Sterility tests

(3)Morphorogical tests (4)Tests on cell cultures (5)Tests for retroviruses (6)Other tests?)* HD,
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P18: Early in 2010 NRA as well as WHO were aware of new information regarding the presence of DNA sequences of
porcine circovirus in live attenuated rotavirus vaccines. The detection of these sequences by the use of advanced
analytical methods raised complex questions, e.g,, the evaluation of the potential risk, specific testing of vaccines and
the general use of these methods for the characterization of vaccine sell substrates. The power of the new methodology
that was used (i.., massively parallel (deep) sequencing) may uncover the presence of adventitious agents that might
not be detected with current methods. While the implementation for routine use of such methods has benefits as well as
challenges and risks, NRAs need to be prepared for similar situations.
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P51: For new cell substrates, induction of a Iytic infection by exposing the cells to special conditions (e.g., chemical
induction; heat shock) may be required, and special detection techniques like transcriptome sequencing or degenerate
primer PCR may have utility.
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P63: New, sensitive, molecular methods, with broad detection capabilities are being developed. These are not yet in
routine use, but as they become widely available and validated, they will play an increasing role in the evaluation of
cell substrates. The sensitivity of these methods as well as their breadth of detection should be considered when
evaluating their applicability. One of the advantages of some of these new methods is that they have the potential to
discover new viruses. These new approaches involve either degenerate PCR for whole virus families or
random-priming methods, which do not depend on a known sequence. Analysis of the resulting amplicons has
employed sequencing, hybridization to oligonucleotide arrays, and mass spectrometry [101, 102, 103]. The new
generation of massively parallel (deep) sequencing (MPS) methods have particular utility. They can be applied to
detect virions after nuclease treatment to remove cellular DNA and unencapsidated genomes. Used in this mode,
MPS has been used to discover new viruses in serum and other tissues and has revealed the contamination of human
vaccines by porcine circoviruses[101, 104, 105, 106, 107, 108]. MPS can also be employed to screen cell substrates
for both latent and Iytic viruses by sequencing the transcriptome. In this mode, enormous quantities of data are
generated, and robust bioinformatic methods are required to detect viral sequences by either positive selection against
viral databases or negative selection to remove cellular sequences [101, 108, 109]. Care is required to exclude false



“hits” to viruses due to recognition of transduced cellular sequences present in some viral genomes or due to viral
genes like virokines that have a close homology to cellular genes.

UL, e R A NV AZBRBEIIRET 272008 LW 7 A LV ABEERIESBRE I TE TEY,
FIZINHIHEERNIIERA S TRV A, Bk, MR ORI EREAAEEIRE S X515
A9, BHHFLVIREL, FILWIANAERHT L Z EBRTED LW ORIEERFFS, ThuldvA v
ApEERE UFEMPCRETILT V¥ LT 54 I ViR G5 BEROBRIS KTE LIRWHETH D,
WIRShL, —ox vy FVIRXIVAF T LAICHT o A T Y FAE—al,
BESINCHtENS, KIERKETFT—7 32 (Massively Parallel Sequencing, MPS) #&i38HCH
ATHs, MPSIRILMIERLHOMBIAFTET DFH LW VAN ZAEZRRT HT0IEH SR TEY, B b
THERAESND T I FLrOTEP—a A NRIZL DIFREROMNT Lz, MPSIET RS /A U7 h—
LERIT B LI o T, BRI A VR LRI A VADE S 2T 5 2 & biThh T
B, REOTF—EPERENDDT, SAFA LT 3~T 4 7 ADFEPRETH Y, I ONT
HEETRETHD, | TS,

WHO/BS/10.2132 (draft) Tid. HIREA P OEI IS X1 D NRMEBRPER 32k s o7 2 B)satih
XN TEY ., BBIUIRBENZN T A L ARFORFIECOWT, HEBLI2.1, B1122, B1123IZ
BWTHIREN TS,

ELdiiai B L ToBBA L L TUTORLE2 D,
P58 B.11.2.2.3: Additional considerations to the tests in cell culture for insect viruses
Many insect cell lines carry persistent viral infections that do not routinely produce a noticeable CPE (e.g., some
clones of the Hi-5 cell line are persistently infected with an insect nodavirus). However, the viruses may be induced to
replicate by stressing the cells using a variety of techniques such as increased/reduced culture temperature (above or
below that routinely used for production), heatshock for a short period, super-infection with other insect viruses, or
chemical inducers. Therefore, the probability of detecting such low-level persistent infections may be increased by
stressing the cells prior to analysis.
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Intact and cell lysates from a passage level at or beyond that equivalent to the EOPC is co-cultivated with indicator
cells from at least three different species of insect in addition to the indicator cells as noted in section B.11.2.2.2. Cell
lines should be selected on the following basis: one of the lines has been demonstrated to be permissive for the growth
of human arboviruses, one has been shown to be permissive for the growth of a range of insect viruses, and the third
has been derived from a species that is closely related to the host from which the MCB is derived (or another line from
the same species). Duplicate cultures of indicator cells are typically incubated at two temperatures, such as 37 + 1°C
and a lower temperature, such as 28 + 1°C, observed for a period of 14 days, and examined for possible
morphological changes. The cell-culture fluids from the end of the test period are tested for haemagglutinating viruses,
or the intact cells from the end of the test period are tested for haemadsorbing viruses. The cells comply with the test if
no evidence of any viral agent is found.
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Several mosquito cell lines are available that are permissive for the growth of some human arboviruses and could be
considered for these tests. Alteratively, BHK-21 cells could be considered for this purpose. The most permissive
insect cell lines characterised to date have been derived from embryonic Drosophila tissues. While the mosquito and
Drosophila cell lines may be suitable for some aspects of the testing, it should be remembered that many insect cell
lines are persistently infected with insect viruses that usuaily produce no obvious CPE. In addition, many insect cells
may be infected with mammalian viruses, such as BVDV, that are known to replicate in insect cells. Demonstrating
that the indicator cell lines are themselves free from adventitious agents is an important pre-requisite to their use in the
testing outlined above. Consideration should also be given to risk-mitigation strategies as discussed above for highly
purified products for which viral clearance can be achieved and validated.
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P59 B.11.2.4: Tests for retroviruses
All vertebrate and insect cells that have been analysed possess endogenous, genetically acquired retroviral sequences
integrated into chromosomal DNA in the form of proviruses. These sequences may be expressed, or be induced, as
mRNA. In some cases, the mRNA is translated into viral protein and virus particles (virions) are produced. In many
cases, these virions are defective for replication (e.g,, avian endogenous retrovirus EAV, Chinese hamster ovary cell
line gamma-retrovirus [ 85]) whereas in others (e.g., X-MuLV) the retroviruses may be capable of infecting cells of
other species
including human cells.
Consideration should also be given to the possibility that cell banks may be infected with nongenetically acquired
retroviruses (exogenous retroviruses), either because the donor animal was infected or through laboratory
contamination.
BT

[ COBHEM R REBRORIRIOR AR IIPEREL b e O A VADHEAATN TN D)

[ = ORNTEMEEES) HmRNADEER SN2 Y | BRIIE Y AV EECEDHE b H D, X-MUILVO L DI
fREMRI B R AT LD LB N, ELOHR, VANATENRTERY, |

TG So 7 BSRAE L b A VRIS L OV S RIREIC b BT &
TH%D,



PIEMEL b 7 A L AORRERTR, BHEC BT 25080 380R0H A RT 4 AZHEL S, £0 9 Bk
HEFHRU Z DV TIELA T sk 238 %,
P60 = E%: Chick embryo fibroblasts (CEF) contain defective retroviral elements that frequently produce defective
particles with reverse transcriptase activity. This has been the subject of many studies and WHO consultations
because they are used for live viral vaccine production If evidence is presented that the donor flock is free of infectious
retroviruses and there is no evidence that the cultures are contaminated with infectious retroviruses, then the cultures
can be considered acceptable with respect to retrovirus tests.
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P61 H1E%: CEFs and other cells of avian origin are known to express retroviral elements. With such cells, the
appropriateness of this test should be discussed with the NRA/NCL. For example, it may be appropriate to direct
testing strategies at the detection of infectious avian retroviruses, such as avian leukosis viruses and
reticuloendotheliosis virus. Additionally, it is known that insect cells have retroviral elements that are detected by a
PERT assay, and so they too can test positive by this assay.
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P64: Mollicutes are distinguished by an absence of a cell wall and includes mycoplasmas, acholeplasmas,
spiroplasmas, and others. They are parasites of various animals and plants, living on or in the host's cells. They are
also a frequent contaminant of cell cultures. In addition to their potential pathogenicity, mycoplasmas compete for
nutrients, induce chromosomal abnormalities, interrupt metabolism and inhibit cell fusion of host cells. M.
pneumoniae is pathogenic for humans, although there are no reported cases of human infections with this organism
arising from exposure to cell cultures or cell-derived products. In any case, cell banks should be demonstrated to be
free of such contamination in order to be suitable for the production of biologicals.
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P66: TSEs are a group of slowly developing fatal neurological diseases affecting the brain of animals and humans.

The accepted view at present is that they are caused by non-conventional infectious agents known as prions (PrPtse),



which are made up of a nommal host protein (PrP) in an abnormal conformation. TSEs include BSE of cattle, scrapie
of sheep, CJD and its variant form (vCJD), GSS and FFI in humans, CWD in elk and deer, and transmissible mink
encephalopathy (TME) [ 116, 117). Normal PrP (PrPc) protein may be expressed on cell surfaces, but in vivo this
protein can mis-fold and become the abnormal disease-causing type PrPtse, which is able to catalyse the conversion of
PrPc protein into the abnormal conformation. PrPtse is relatively resistant to common proteolytic enzymes, such as
proteinase K, compared with PrPc.

P68: Currently, there are no suitable screening tests available for TSE agents in raw materials of human/ruminant
origin similar to serological or PCR assays for the screening for viral agents. Newer tests are being developed to
screen for the presence of TSE agents in blood (such as PMCA, epitope protection assay, efc.). Such tests, once
validated, could eventually become suitable for the screening of raw materials and cell barks.
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P4: Retroviruses may be either endogeneous (i.e., encoded by the cell substrate genome) or exogenously acquired.
Retrovirus testing should address the possibility that either type of retrovirus could contaminate a product.

P11: Tests that you might perform on your MCB include tests for bacteria, fungi, mycoplasma, and viruses (e.g., in
vitro and in vivo testing, specific tests for retroviruses, and specific tests for viruses known to exist in the species of
origin or that could be acquired during serial passage in cell culture).

P13: Because certain cell lines express endogenous viruses (e.g., retroviruses), tests capable of detecting such agents
should be completed on cells grown under production conditions (See Section IV.A. Testing for Adventitious
Agents).

P26: Retrovirus testing using reverse transcriptase (RT) assays should be performed on cell-free culture medium to
detect retroviruses. RT assays can detect any retrovirus, as all retroviruses encode and contain RT. You should test cell
substrates, viral seeds, and/or harvests of all viral vaccines produced in mammalian and insect cell substrates (or that
use or include mammalian-derived materials) using a highly sensitive PCR-based RT (PBRT) assay. In certain
situations, it may be appropriate to pre-treat the cells with chemical inducers of endogenous retroviruses.

P26: TEM can detect viral particles in a cell substrate, including those from endogenous retroviruses. Under some
circumstances, it might be appropriate to pre-treat cells with chemical or inducing agents to activate production of
endogenous or latent viruses (Ref. 14). While TEM is fairly insensitive, it is a test that can detect adventitious agents
of many types.

P27: In cases where viruses cannot be readily grown in culture, PCR is an effective tool to assess a cell substrate for
contamination with such viruses. Due to the specificity of PCR, you might need to perform multiple PCR assays in
order to be able to detect the full range of viruses detectable in a single more general biological assay. You should
consider the tissue source and medical history of the donor from which the cell line was derived in determining what
testing is appropriate. Specific PCR tests for human viruses that you should consider include assays for hepatitis A, B,
and C viruses, enteroviruses, human HIV-1, HIV-2, HTLV-1, HTLV-2, circoviruses, parvovirus B19, '
papillomaviruses, human polyomaviruses, human adenoviruses, Epstein-Barr virus, human cytomegalovirus, and
human herpes viruses 6, 7, and 8. Specific tests for simian viruses that could potentially infect humans, including
simian polyomaviruses (e.g., SV40), simian foamy virus (SFV), simian immunodeficiency virus (SIV), simian
retrovirus (SRV), and simian T-cell lymphotropic virus (STLV), should also be considered. You also should consider
using PCR assays that detect several agents using degenerate or consensus primers provided that the sensitivity of
these assays is sufficient to improve assurance of product safety. PCR testing also can play an important role in
qualification of insect cell substrates.

P27 Under some circumstances, for example when tumorigenic cell substrates are proposed for use, it might be
appropriate for you to pre-treat cells with chemical agents known to induce reactivation or replication of endogenous
or latent viruses (Ref. 14).
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B, and C viruses, enteroviruses, human HIV-1, HIV-2, HTLV-1, HTLV-2, circoviruses, parvovirus B19,
papillomaviruses, human polyomaviruses, human adenoviruses, Epstein-Barr virus, human cytomegalovirus, and
human herpes viruses 6, 7, and 8, simian polyomaviruses (e.g., SV40), simian foamy virus (SFV), simian

immunodeficiency virus (SIV), simian retrovirus (SRV), and simian T-cell lymphotropic virus (STLV)] T& %,
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P32: For virus-based products, control cell cultures are necessary when the product interferes with the test systems



used to monitor the absence of adventitious agents. These control cell cultures shall be observed at the end of the
production period for viral cytopathic effects and tested for haemadsorbing viruses.

P34: Evidence that the cell line is free from cultivable bacteria, mycoplasmas, fungi and infectious viruses, and where
appropriate, potentially oncogenic adventitious agents should be provided. Special attention should be given to viruses
that commonly contaminate the animal species from which the cell line is derived. Cell seed should preferably be free
from ali adventitious agents.
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P3: For inactivated vaccines, the concern is that the process used to inactivate the vaccine virus may not inactivate all
adventitious agents potentially present (as occurred with early inactivated poliovirus vaccines [Ref. 4]). Therefore, you
should validate your process for inactivation of adventitious agents using different model viruses (Ref. 2).

P4: You should also consider the species of origin of your cell substrates, viral seeds, and other biological starting




materials in selecting your tests to ensure the absence of contaminants. Furthermore, you should consider any
infectious viruses (including those that infect nonhuman species) as potential contaminants if there is the possibility of
contact with your product or cell substrate at any time during development or production.
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P4: It should be noted that some cell lines, e.g. Vero cells, are able to propagate a very wide range of (human) viruses
and there is a greater risk of isolating a co-infecting human virus from a clinical specimen in addition to an influenza
virus (where such co-infections exist).
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P12: Cells of various species used in the in vitro adventitious agent test that are intended to amplify adventitious
viruses to promote their detection. Generally, this would include a human diploid cell line, such as MRC-5,a monkey
kidney cell line, such as Vero cells, and a cell line of the same species and tissue as the cell bank. The purpose of these
cell lines is to indicate a viral infection of the cell bank either through observation of cytopathic effect during and after
an appropriate observation period or by hemadsorption and/or hemagglutination at the end of the observation period.
P37: Evidence should be provided for any animal-cell line proposed for use as a substrate for the manufacture of a
biological product demonstrating that it is free from cultivable bacteria, mycoplasmas, fungi, and infectious viruses,
including potentially oncogenic agents to the limits of the assay’s detection capabilities. Special attention should be
given to viruses that commonly contaminate the animal species from which the cell line is derived, and to cell-culture
reagents of biological origin.
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