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P8: A description of the tumorigenic property of cells is required for all diploid and non-diploid
cells, including continuous cell lines (21 CFR 610.18(c)(1)(i1)).

Because previous experience has consistently demonstrated the non-tumorigenic phenotype of
the well-characterized diploid cell strains MRC-5, WI-38, and FRhL-2 (if they are not
genetically or phenotypically modified), further tumorigenicity testing of banks consisting of
these cell strains is not considered necessary to satisfy this requirement (please also see Section
I11.C.4). A description of the tumorigenic property is not required for primary primary cell
cultures that are not subcultivated or that are subsequently subcultivated for only a very limited
number of population doublings (21CFR 610.18(c)(3)).

P13: Under 21 CFR 610.18(c)(1)(ii), you must describe cell lines with respect to tumorigenicity.
Cell lines could acquire tumorigenic properties with increasing passage levels. It is therefore
important that you limit the passage level of the cells used in production and that you
characterize cells at or beyond this end-of-production limit. The maximum end-of-production
passage level should be based on data derived from production cells expanded under
comparable or analogous conditions to the production conditions. Cells from either the MCB or
the WCB may be expanded for this evaluation. Tumorigenicity testing should be performed at
or beyond this level.

P33: Tumorigenicity is defined as the process by which cells form tumors when inoculated into
animals (generally a syngeneic, an immunosuppressed allogeneic or an immunosuppressed
xenogeneic host) (see Section V. Glossary). Tumorigenicity is a characteristic of the
immortalized cells themselves, rather than of the agents or components present in them. We
recommend you contact CBER for advice as to the need for tumorigenicity testing.
Tumorigenic cells have not traditionally been used for the production of prophylactic viral
vaccines, primarily because of theoretical concerns that components within tumorigenic cells
could induce tumors in vaccine recipients. These concerns include the potential presence of

exogenous agents, such as oncogenic viruses, and the potential risk from endogenous materials,
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such as endogenous viruses or oncogenic nucleic acids. In addition, intact human cells derived
from human tumors have been shown to form tumors in allogeneic humans.

The goal in tumorigenicity testing is to determine whether your cell substrate is capable of
forming tumors after inoculation into animals. The TPD50 (tumor-producing dose in 50% of
animals) and capacity to form metastases are characteristic properties of a cell line, and these
characteristics might be used to further define the tumorigenic phenotype of a cell line.
Considerations associated with tumorigenicity testing include: 1) choice of appropriate animal
models; 2) definition of a positive result; 3) determination of the appropriate duration of testing;
4) determination of appropriate numbers of cells to be tested; and 5) selection of appropriate
controls.

P34: You should use an animal model that is known to be susceptible to tumor formation by
tumorigenic cells. Because immunocompromised adult and newborn rodents are relatively
sensitive for revealing a tumorigenic phenotype, you should consider these animal models.
Thus, the most commonly used animals for tumorigenicity testing are nude (nu/nu) mice
because they are T-cell deficient. Newborn nude mice appear to be more susceptible to tumor
formation than adult nude mice (Ref. 24), suggesting that newborn nude mice might be the best
choice to use when identification of a weakly tumorigenic phenotype is important. You might
choose to use another animal model if it has been shown to have comparable sensitivity to the
nude mouse model.

Regardless of the test system you use, the animals should be observed and palpated at regular
and frequent intervals for the formation of nodules at the site of injection. Any nodules formed
should be measured in two dimensions. We consider progressive tumor formation at the site of
injection a positive result. Some cell types might cause tumors at distant sites as well (Ref. 24),
and these also should be reported. Animals with nodules that begin to regress during the period
of observation should not be sacrificed, as nodules that spontaneously regress do not represent
progressively growing tumors and are not indicative of a tumorigenic phenotype. You may
euthanize any animals with tumors before the end of the study if the tumor interferes with the
comfort of the animal. Intercurrent infections, including subclinical infections, have the
potential to alter the incidence of tumors, affecting the quality of the data and interfering with
the purpose of the study (Ref. 25).

You should perform a necropsy on each animal when it dies, when it is euthanized, or at the end
of the observation period. The necropsy should include examination for gross evidence of
tumor formation at the site of inoculation and in all major organ systems such as lymph nodes,
lungs, brain, spleen, kidneys, and liver. All lesions, detectable regional lymph nodes, the site of

moculation, and the lungs are to be examined histologically. In some cases (for example,
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tumors distant from the site of inoculation), it might be necessary for you to use molecular or
immunological methods to distinguish cell-substrate-related from spontaneous tumors.

The inoculum per animal should consist of 107 test cells or positive control tumor cells
suspended in 0.2 mL (0.1 mL for newborn animals) volume of serum-free medium
administered by the subcutaneous route. You should inoculate at least ten animals, each with
107 test cells that are at or beyond the end-of-production passage level and at least ten animals
with your positive control tumor cells. At least 9 out of 10 animals injected with positive
control cells (e.g., HeLa cells or other cells with comparable tumorigenicity) should show
progressively growing tumors in order for your test to be valid.

Selection of the appropriate duration of testing requires that you balance the increased
sensitivity that might be obtained using a longer test, against the likelihood of false-positive
results due to spontaneous tumor formation. Weakly tumorigenic cells might require between 4
and 7 months to form tumors in nude mice. Thus, extended observation periods might be
necessary in some cases. CBER can provide you with further information on tumorigenicity

testing and the appropriate observation periods.

P35: Oncogenicity testing (see Section V. Glossary) is designed to assure that agents that could
immortalize cells and endow them with the capacity to form tumors are not present in a cell
substrate. If your vaccine is manufactured in a cell substrate that was derived from a tumor, or
that has a tumorigenic phenotype through an unknown mechanism, it might carry a higher
theoretical risk of containing oncogenic substances.

If the presence of an oncogenic virus is suspected because of the cell phenotype or the origin of
your cell substrate, we recommend that you perform oncogenicity testing in animals using
lysates of the cell substrate. For cell substrates with a tumorigenic phenotype, we recommend
that you perform oncogenicity testing in animals using DNA from the cell substrate in order to
provide assurance that residual DNA is non-oncogenic (also see Section I11.C.6).

P37: The risks of oncogenicity and infectivity of your cell-substrate DNA can be lessened by
decreasing its biological activity. This can be accomplished by decreasing the amount of
residual DNA and reducing the size of the DNA (e.g., by DNAse treatment or other methods) to
below the size of a functional gene (based on current evidence, approximately 200 base pairs).
Chemical inactivation can decrease both the size and biological activity of DNA. If DNA
removal, digestion, or inactivation is undertaken, you should validate your methods. You

should measure the amount and size distribution of residual DNA in your final product.

“Safety f MDCK cell culture-based influenza vaccines” Future Microbiol. (2011) 6(2), (Z13 LA
5



TO@EYERHSNTND,
P148: lane31; Residual DNA fragments were on average less than 300 base pairs. Typical
oncogenes have greater than 1000 base pairs and the average size of human oncogenes is 1025

base pairs.

”A probabilistic model for risk assessment of residual host cell DNA in biological products”
Vaccine 28 (2010) 3308-3311 {ZIZLL T o@D S8 S h T 5,
P3309: 2.2. oncogenecity assessment; The average size of human oncogenes is 1925 bp with a

standard deviation of 87 bp.

P46: Table 1 Example of a Biosafety Testing Scheme for Manufacture of a Viral Vaccine.
BT, TR LCHEEIN TV 2 MR GEErB I UORERMIZEM ST
VN2 UOMRC-5,WI-38,FRhL-2) RBEMAR L ITORWIIREEMIEZRE, oMz
BOWTHEBEBBMHEICOWTIIRR A LE] NEEEERBRICEET EER L LTI
UTDOLDRH 5D, (DEGREETLOER QBRNBBETHLZ LDEHE (3)
O 2B O E (@D el ORE B)@ET 2=y he—/LOER ) &
BHEREB TR RIICERASNADIEX— R~ A Th 5] T8 —ILY » OEEE
AT 107E T, A< e b 10 MICEETOILEND D, | HEEBEERRIT,
EOPC(End-of-Production-Cell) TIT 5 J [P A U A NV ADFENR LN DI HETT A & —
Mo & B2 ABIBERETT 5 DA B, HEIEEHIENRY 5N 5H A LMIODNAIC &
DRAEHREBRZIT O OB RV EFTO2MIEDNAOELZROTZ &, KA X
/NI TBH (Q00bplhF) ZEIZE T, BAFMEBDIES Z ERHED, &
FDNADE L VA ARHEHERT HLENRH D, ] [(Tablel L V) EEEMHERER - 2
NIEMERBRIZEOPCIZRI L TIT O | Th D,

WHO TRS 878 IZIZLA T D@ Y IZFE#H ST B,

P34: Continuous cell lines may have biochemical, biological and genetic characteristics that
differ from primary or diploid cells. In particular, they may produce transforming proteins and
may contain potentially oncogenic DNA.

P34: Procedures that extensively degrade or denature DNA might be appropriate for some
products.

P35: The data required for the characterization of any continuous cell line to be used for the
production of biologicals include: a history of the cell line and a detailed description of the
production of the cell banks, including methods and reagents used during culture, in vitro

culture age, and storage condition; the results of tests for infectious agents; distinguishing
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features of the cells, such as biocheical, immunological or cytogenetic patterns which allow
them to be clearly distinguished from other cell lines; and the results of tests for tumorigenicity,
including data from the scientific literature.

P26: The current state of knowledge suggests that continuous-cell-line DNA can be considered
as a cellular contaminant, rather than as a significant risk factor requiring removal to extremely
low levels. On the basis of this reassessment, the Expert Committee concluded that levels of up
to 10 ng per purified dose can now be considered acceptable.

P27: The new upper limit of 10 ng of residual DNA per dose does not apply to products derived

from microbial, diploid or primary-cell-culture system.

B %, ltransforming protein & oncogenic DNA ([ZECE TN & | NEHLETEIZ DNA RE
TREZANDIONET [EMEBAEERICER SN REMEIZ OV T, RO
bNDT —X OHFIZEREHRBROBRENE L 5] [DNA £i 10ng/dose E THFA
T& %] lOng/dose £TEVI ERIX, AW EEXIIMREEMEN D OEY
WIFER SRV THD, BAFERBRICOWTIFICREIT R,

Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 Ti%, &
BEMERBOERIZOVWTUTO LRI EHL TV D,

P43: A new diploid cell line (i.e., other than WI-38, MRC-5, and FRhL-2) should be tested for
tumourigenicity as part of the characterization of the cell line, but should not be required on a
routine basis.

The tumourigenicity tests currently available are in mammalian species whose body
temperatures and other physiologic factors are different from those of avian and insect species.
Therefore, when the test is performed on avian or insect cells, the validity of the data is open to
question unless a tumourigenic cell line of the species being tested is included as a positive
control. The NRA/NCL may accept the results of an in vitro test such as growth in soft agar as a
substitute for the in vivo test for avian and insect cell lines. However, as mentioned above,
correlations of in vitro tests with in vivo tests are imperfect. This should be discussed with the
NRA/NCL.

Many CCLs (e.g., BHK-21, CHO, HeLa) are classified as tumourigenic because they possess
the capacity to form tumors in immunosuppressed animals such as rodents. Some CCLs
become tumourigenic at high PDLs (e.g., Vero), even though they do not possess this capacity
at lower PDLs at which vaccine manufacture occurs. A critical feature regarding the
pluripotency of embryonic SCLs, even though they display a diploid karyotype, is that they

form tumours in immunocompromised mice.



The expression of a tumourigenic phenotype can be quite variable from one CCL to another,
and even within different sub-lines of the same CCL. This range of variability, from
non-tumourigenic, to weakly tumourigenic, to highly tumourigenic, has been viewed by some
as indicating different degrees of risk when they are used as substrétes for the manufacture of
biological products [10,11].
If the CCL has already been demonstrated to be tumourigenic (e.g., BHK-21, CHO, HEK293,
CI27), or if the class of cells to which it belongs is tumourigenic (e.g., hybridomas, SCLs), it
may not be necessary to perform additional tumourigenicity tests on cells used for the
manufacture of therapeutic products. Such cell lines may be used as cell substrates for the
production of biological products if the NRA/NCL has determined, based on characterization
data as well as manufacturing data, that issues of purity, safety, and consistency have been
addressed. A new cell line (DCL, SCL, or CCL) should be presumed to be tumourigenic unless
data demonstrate that it is not. If a manufacturer proposes to characterize the cell line as
non-tumourigenic, the following tests should be undertaken.
AT

DHTER O A5 (MR O EERME I DWW TR RO — R L L TRB SN D =
EMMEE LV,

TSR S 2N o> TS MIZ OV TIE, S HICERBREMEZRB T2 0EIL
< BOEEBROME O R IERBR CHRIOBRE, Z8%, BBMECER LT —F I
ESZEMARAIORNEIZHT 2 Z & b AlEE, |

B OMBRIZ DWW T, BEEREEEZEET 57 —Z 3R SR VWRY | IEEFEME
NHLLDERRESND, ]

BABIEZOWTE, BTFOL I ICRE# SN D,

P48: Oncogenic activity from cell substrates could be due to either the cell substrate DNA (and
perhaps other cellular components) or an oncogenic agent present in the cells. Although there
might be a perception that the cellular DNA from highly tumourigenic cells would have more
oncogenic activity than the DNA of weakly or nontumourigenic cells, at this time, it is not
known if there is a relationship between the tumourigenicity of a cell and the oncogenicity of its
DNA. Nevertheless, the NRA/NCL might require oncogenicity testing of the DNA and cell
lysate from a new cell line (i.e., other than those such as CHO, NSO, Sp2/0, and low passage
Vero, for which there is considerable experience) that is tumourigenic in animal model systems
(see below) because of the perception that a vaccine manufactured in such a cell line poses a

neoplastic risk to vaccine recipients.
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CRRRE OB EM: & 2 OFIEH D DNA = OMAZ I £ 5 S AJRHED BIEMEIZR &
DETNZ 72V, BINCEEET 28 TV CIEERME L A TR IS OV T, €
DI TRE SN U 7 F U WEERE DV A7 RELTGEC, BARMEFHmA KD
LENBHTHA A9,

Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 (2%, fiE
BEME L BAFMEL T 27200 EBRHAET V7' r k2Ll LT Appendix 2

(FEEEME) & Appendix 3 (BAJRME) BB I TRV, #HR I L HREMW OB
FEMALL, REBESHEB L OFHRIEIZ DWW TORE L H D,

& B 1IZ Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 @
General consideration 1 {Z XA AR A S MIRNA DS AUFEMEIZOWTE R LEZER 2B H 5,
P21:While protein-coding RNA has not been considered to be a risk factor for biological
products due to the unstable nature of RNA and the lack of mechanisms for self-replication, the
recent description of small non-coding RNA molecules — mictoRNA (miRNA) — that are more
stable and have the capacity to modulate gene expression might necessitate a reassessment.
Whether these miRNA molecules can be taken up by cells in vivo is unknown. However, as
stated above, because certain miRNA genes can be oncogenic, DNA containing such sequences
may need to be considered along with oncogenes when assessing the risk of rcDNA (see B.9
Oncogenicity). However, because this is an evolving area of research, no conclusions can be

made regarding the risk of miRNA, and no recommendations are made to control miRNA.

EMA/CHMP/BWP/368186/2011 (Z (X HIA3 A4 DIEZFMEIZE L TIROFEBE D H 5.
P4: Tumourigenicity testing would not be required for cell lines for which relevant
information is available such as MDCK, Vero, PerC.6 or for primary cells of chick
origin.

MDCK, Vero, Per.C6, =V U Bk FEEEMia: CARARBERPIFELTND
HMRERIZ DWW TR, EERERERRZITOR VNI &b A, |

WIZHEEL LT ICH Q5D b3l A LEW, U7 F I ALmE. SMEREL T2y
IRV, FiREZY arE S MEREE LTEBESE, mMEERE S LTE
HMINDHELBEILILD,

ICHQSD IZIZLATo@ v ICE# SN T\ 5

P12: BRYHZ /7 B &ML ﬁ%éﬂfk@ DO E E VRS, TEANY
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WIiZE%E L LTICHS6 753 Lzvy, ICH S6 DRSS ITIINERD T A VAT &
FUEEENRW (L DNABROEBREYV 7 FAAIEEND) L SN TWVDH D,

BEVZRDPRARADEEN TS,

ICH S6 IZIZLA T D@ IZREd ST 5,

PO: NA FEELITEBW TR, BEARDSAFERBII RO REYTH D, Ly
L. A FAEELOBR TORGEHME, BEH. TOEYFINEE (B2, HEEE
F. BEMHEFIL) Lo TEEMCHAAREOFMEIT I LERHY 5D, B
AR RT T 2IRAN HAEAIE. VA ZEEO DI 2 ORBFIELBRETT 5
ks,

ICHSIAIZIZUL TO@BY IZEE I TN D

PlL: FRIR COMERN DR L b6l AU B SN D & 5 REEMIZBWTIER AR
PN EMENDEIRETH D, HIBEDILEY Tideh A iz CERHIZHVS
D Z LT BENRWA, R FETRVRLANWONLZ ERH 5, FF
(ZIRERR R ALE DIGA O AFHEDABEMEIZE L Tk, Fh s BICAVW LS
A BROZAE#EEZ o bne B L, BFEMICES LT L I3REgE R b
DE, 1BEH D VITHEREDOREOERIZE T, MR FETHEEICAVWOh
DEEBIZONTIEDNAREERBRD—RIZNE LR D,

A be%émmm%m FLAS D DS AUJRIERE & LT, WHO TRS927 IZIR DFE

b o,

P51: Carcinogenicity studies are not required for vaccine antigens. However, they may be

required for particular vaccine components such as novel adjuvants and additives.

ERL T FUoHURICOWTIE, DARMERBRIILNE TRV, L LFHT V=

Ny NRRHHRIEIN D 72 OB ED T 7 F BRI O WTIE B A BEERBR S ML E I
2D THH ] Thd,
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[F4 2D var]

ICHQSD 21 TEMEICKERINTWAE X 7 BAIOBEN MR E & £V
A, BEMBICEET AT DNABR—E L CHEERENTH L Z EXHALMNIIN
T, B, RS CEREHRRL EHM T2 0EIIRNWEEZOND ] (&
ELEMEICERINTEBY, 2 OoMEEEERWVIGEAE LWV IFTHRENRDL) &HY,
WHO TRS 927 1213 T’FIFOU 7 F U HFURIZ DWW T, BAJRERBRIILE TRV
EHBH, ThnblE, —EDOREEEIZLTWAEE, V7 F U AROEREHRER
OB ASFHERBRITEREFTRE] WO SETH D,

WHO TRS 878 i& [HHRIZ DWW TIIEEGHRBREZITOLERH D] L LTNDHD,
S A EHERERIZ DWW T BRI TR T 220,

—7J5. CBER Guidance for IndustrylZiE TN L B I TV 5 ZEEME GE
REIB L OTE RN ER S ATV WOMRC-5,WI-38,FRhL-2) i@k 24T 72\ 4]
REFBMAZRE, COMBIZEWT O EBEEEICOWTIERR S HE | (72 L, I3
WBRME] LS ZEiE, LT RBROFEBERILE] LWVWH ZLZERLARNW
CICHEE) TEEEMERBRICEETAZRES L LTUILUTOLOR S 5, (VL))
WETNVORR QEENPBETH D Z L DERE QELRBRYIMOIRE (4)@EY) 72
Ml OWRE B)#EY 722y hr— L OBRR | EEEEHRR TR —BICER SN
LZOEX— Rv TR THDH) T8—ILY v OFEFEMEEIL 107E T, 22<Eb 10
ICICEETOLENH S, | [EEBEEFRERIL., EOPC(End-of-Production-Cell) T/T 9 |
(MATANVADHEENRREONDIHEITT A E— ML DB AREERREITI On
BUy, EEEENEERD SN DHEAITHIIEODNAIL LB BNABFEMERBEZIT O OB R
(BT 5MEDNAOELRH O T &, RO A X&/h&<F 5 (200bplhT) Z &
Lo T, BAREEZRD S22 E083HEKD, ) [(Table 1 £ V) EEFHERER - 2
AEMERRBRIZEOPCIZHRT L TITH 1 & B 0 | [HEEEMEIZ DWW TR $ 5 Z & 134 ZE T,
EEBENBEOSEEIINARERB L LA LWIHITHTH D,
¥ 7= Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 {Z
BWTIE, FHEROMBEMIZ OV T, EREERR, DARMERBRO EM A HELE L
TW5, FFRIZBW T, MAEHEE miRNA H 5V 32 OMEESI 22— RLTW5D
DNA WrA OEFICHEE TS AREL TR L TWDHA, BRRETIE, Zhvboms
AEOBEZIZHOWTIIRE LTV 5,

U0 FrOBERE T, A HERAMBIIERICRETES (L, ozl
EHRETOIRIEERSC, EEOTEFICBVWTRETETWAZLOMELLELE
bihd) Zehb, MBIZRLOITERGEHEI D bRAREETHAS 5, EFE DNA D
RBILBERAOIEDLZL T, PARKERD S ELZ LITHEENCTED LEDND
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D, BEMEOB A OEEEMERER & NPAFERBRIIITORETHDELEDT A AT v
Ta URFEIEN TR ST,

F7o, ICHS6IZIE T3 AEEBIZB W TIE, AL N AFERRIT— AR
WY THD, L, A FTEEKOEKR TCOREHM, BER. Z0EMEENE
(Bl 2%, BEPER T, SEIHEIAIS) 12X - TXEBNZ S ABEHE O Z 1T 5 LEN
HD DD, BIZ, DARKEIZXHTABENHL5EE. UV RAZFHEDOZDICHE A~ DR
BFEERST AL LD EH Y, ICHSIAILIE MEMED B WVITEREDRED
TBRIZEBWT, RBRFETHEEICAVON D EERIZOW TR AFERBR I —
RICKEEL 72D ) LB D, fFk, MEERBEICL > TEFHEA v 7L U I F
NREIND Z L bHEBFICANS ETHIE, —4A0MICELBREDEKEITO>Z &
B0 T, BEEIZOWTHLZOHOEEALEL Ebhb,

Ul EABE 2T, FEHEE LTI TO L Y IZE R D,

TEMEOBEND, VI F U BEEICRAVAHIROEEEERBIINETHD L EX D,
7272 USSR AN D T » TO B HIAEIZ DV TE, & BICEEEMREBR 21T O &
IV, EEBERBRABE TH DG IINAFERBR L LETH 5, EEEER
BRIZD 7 F CBEEMEBICEFE SN 2 R OB (End-of-production cell, EOPC)
W23t LTITO, BSAFEMERERIL EOPC DT 4 £— b & DNA X LTIT 5, ®HIF oD
7517 DNA #1310 ng/dose U T RMEBEFMH T, TELHLETEVWL L THD Z ENE
F LV, 7272 L 10ng/dose &£ TEVIH ERRIZ, A BRI EEZEM D
DEWIITER SR, DNA [ TSEENE VI EEEEEZ RS EEZbND =0,
FAFE DNA OF Z{ZH5WTIE 200bp £V HEWER L, AIETHNIEE BIZE W
WEE LW,

2) MfasfEY) (74— bk - DNA) OREMEIZDONT

[BET 2BEFEON A RTA4 S TORE]

ICH Q5D \ZIT BB DR A0 D DFdIEH 525, MOFED D DOFRHEIL 2,
RIZHE L LTICH Q6B 65| L7V, ICH Q6B IIERTL Y /7 F o Z ik 8 &

LTWARWR, BEBLRAERDBDEENTND,
ICH Q6B (ZIZLL T D@ IZFEE STV 5,

12



P9: B AW K OMEE O B WY E RSB E D G S 1L 5 JRE R CBA| OMEE A &
HIZFHBCINAZ T, BB TAHFREEOH D AMMICE L THFMEZIT 5 REXH D,
Tty LTHRESND HOIIE, ETRICHERKT L0 b HIVUT BRI EICHEE
THLOLHDH, THOHRMPIZIL, BEPFALNCTED D, FB AR EART
TEX5HD, AETERNLDREND D, NPBENRY DE, £RTDHEIC
X, FTREZRSIF CEN G ORI 21T O LER B H, TENIEL, EWEHEIZONT
LRl A NENRH D,

P22: 6.2.1 filiE TR A SRR Kk NEATG R ERE TRICH KT 2 (2.1.478
ZH) 3. MBREMICHEET D L0, MEEERICHEKT S L0, ROMREELE
DITRTHS BHWE O, S8, T, BRIRICHEKT S HLOD3>OHEEIC
KilEhs,

a) MR EA T BT 5 "M, Bz, BEMREBERY N E, B (XS
J AH¥E, N7 —HEK, B DNA) 2ERHDL, BEMABERS NI EIIH LT
X, IRELR Z N EERM R RN T 5 Z BN TE AEBERSHE, HlxIEA1 A
I T vBAR—RIZAVDOND, 4 L7 vEADFE, BRRICAWVWDARY 7 a—F
NPURIE, EAME?G BRIWEZ 2 — F T 58 F 2ROV b IRE U7 AE M,
FHIRRR G O F & 72 DM DR U2 E . T m S e iRk s bR L 7R
R EERETHIEICLVELND, BEMBEENRD DNAX, (N7 U FAE
—TaEREICLY) BEArEBEIE T Z IV ans, EREXS—
TOFRMENNER 2 EICL DR M7 VT 70 AR, EECE EMaE ks o3
JBEDO LD BRHMREMICEET A RMIBRREINTNDLEZEERITLDODOHLDT
HBEN, 7 VT T UARRE Z LD DOFRMPE OV THBELRE LRVRILIZ TE
HTEHEHD,

BERL, IRH#RER0 D&, £ 56121, FIRREH TEh b DR
WEITOLERD D, T, AWEEICOWTHLIHMET A2 XLERH S| T8ET
Rl E LTl EMaEEs /37 8, f5EMBE S DNA 72 & OfifazEstic
BT O MBI DD, #2377 BERMOREITIT, MlaziE L TELR
V7 a—F A HRICE DA L T v BHNLNDS, Rl V7T Z7 0 ARBRIC K
ST, R OBRENBEINCEIEINL TV AHHE. MIZOWTHBELZRE L2
VRILIC k2 22 b H D) TH D,

wizEE L LTICHS6 2255 A L7V, ICH S6 DS BIZIIERD T A VAT I
FATEENR (L2 DNAHEDOEREY 7 F EEEND) L SN TWVDHAA,
BB DBRANEEN TN D,

ICH S6 {ZIZLA T OBV IR ST D,
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P4: NA AEHSITIT, ME, B, BR, Yk OWILEM AR B Sk D18 SRR
SORBMIERT BV R 08(ED /RN D D, 2O X 5 BTSSR X
DT L= RERE OMOGRERBFHIRICRER SN D FREENH 5, Bk DR
NIRRT EEERIERLELVIDILTEHY . BEDY J MTHEBAENS
AREME D H 5, BE, YR OB, I N T AV =y JEMR N T
VAV =y JEBEEOEEGOSZEITIZI DICTA NV ARGEOERES H 5,
B AL T MRS DIBAIC LD 7 LIV X — SR F Ol 5 55K B2 10 B A3
BEINDAREMENRH D) [EBSOBLAMRFREAOHBELH D) THD,

WHO TRS 927 {ZIZEA T D@ D [ZRE# STV D,
P33: Potential safety concerns for a vaccine product include those due to inherent toxicities of
the product, toxicities of impurities and contaminants, and toxicities due to interactions of the

vaccine components present in the vaccine formulation.

P48: In certain cases, the results from evaluations of immune response from nonclinical and
clinical studies, or from data on natural disease, may indicate immunological aspects of toxicity,
e.g. precipitation of immune complexes, humoral or cell-mediated immune response against
antigenic determinants of the host itself as a consequence of molecular mimicry or exacerbation
of the disease (e.g. inactivated measles vaccine). In such cases, additional studies to investigate
the mechanism of the effect observed might be necessary.

Great similarity of vaccine determinants and host molecules could cause autoimmune reactions
induced by molecular mimicry (26). Therefore, any vaccine antigen whose characteristics
might mimic those of a host antigen should be treated with caution, even though it is recognized
that molecular mimicry does not necessarily predispose to autoimmunity.

Because considerable efforts may be required in selecting and devel- oping relevant animal
models to address the above issues, caution should be exercised and a strong rationale provided
when developing vaccines for diseases associated with autoimmune pathology.

If data suggest that the pathogen against which the vaccine is directed may cause autoimmune
pathology, studies may be needed to address this concern on a case-by-case basis, if an
appropriate animal model exists.

It should be noted that observations of biological markers for auto- immune reactions are not
necessarily linked to pathogenic conse- quences. For instance, the presence of autoimmune
antibodies does not necessarily indicate the induction of autoimmune disease (25).

When hypersensitivity reactions induced by the antigen(s), adjuvants, excipientg or

preservatives are of concern, additional investigations may be warranted.
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B, (U7 F U200 00FR, BAMIZEL2BHORER, BIOUV I F %
BT EROMAERICE2EHOREN, T2 ELOMBERL LTHD ) FEER
REBCHEARBREO/BRE» OAZBICEET LB (B ATREESEOILRE., F3F
LEIC £ 5 B EPUE & OWE - MIRAMERERS, ERITRRDOE(L) KRN LHEN
Ho HE, 7TYa0 b, BIeHBERNC L 288N ERN H 25613,
HRHRABELLELRDTHAI ThHd,

WHO TRS 878 \Z i MpasfZY) (74— b « DNA) OZEMHIZOWVTHRAFEOR
ENSOIRITH BN, OB E, FlZIET7T LAXT—0DOREITONTIZEHEH L2
AN

CBER Guidance for Industry (Z I ZAfEER MO AR IRIE ORI A T, thORERTEE
WCOWTLTOEBYEHLH D,

P36: 1.Testing for the Presence of Residual Cells

Y ou should assure that your final vaccine product does not contain residual cells. Processes, such
as filtration, should be implemented and validated to ensure that intact cells are not present in the
final product. Validation that residual cell removal processes are robust is important for
immortalized cells. Determining the extent to which intact cells (or other materials known to be
smaller than intact cells) are cleared by these processes is an important part of this validation.
2. Testing for Residual Cellular DNA

Residual DNA might be a risk to your final product because of oncogenic and/or infectivity
potential. There are several potential mechanisms by which residual DNA could be oncogenic,
including the integration and expression of encoded oncogenes or insertional mutagenesis
following DNA integration. Residual DNA also might be capable of transmitting viral
infections if retroviral proviruses, integrated copies of DNA viruses, or extrachromosomal
genomes are present.

FETEDNAD DS AVJFHEIZ DUV TOFRIR, B8

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 limitation 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
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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.
BRI

AT DNA ORERBRS T ok 23y br— 20O 21 CFR610.11
\ZE D b e — B R e RN ER I D )

[7%7F DNA OFF A EITMAEM OEEFREEOFEC, /BRI L 8IF &2 E5 At
L0, BAREIHET D0, HDOWVITHEORREZBREL CTEE2MEICETH L OIRE
SNDHE] Thd,

EMEA/CPMP/SWP/465/95 {ZIZLL T D@ D IZFEH STV B,

P3: Potential safety concerns 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.

BRld, D7 F ERICBT 2ZRMEOREL LT, 25F %, RKOE/L. [T
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BoEME, BB, HORESCRE, BARESCETER~OEE L PORWER S 5 ) [

RIITEERHERRA~NDEEFREF| IR I LEEFALH D] TREMEIT OV T,
HEBEEEREOREENE, BEKE. B CRBE~SORX ISR EORICEE TS
XThHDH] ThHD,

BELLTC ENCERTZVIF DT Vany MIOWTDOHA FILThd
EMEA/CHMP/VEG/134716/2004 755 L72\Y, DNA 7 A — MIXT 5 KIS%E
RSN TORVA, T P2y MIEET DRIFISICOWTRBE SN TN D, 7
T a Ny NOFIEDN DNA R T A £ — MIx$ 2 RISE 2R 5 ATREHEIC %)?E‘E,’%nﬁi‘
VETHAD, BRBUTOXEZ, 7¥Va "y FEEOHEICET LI RERT O,
@%?7f747%VWK%?61$EE®£E?%%ﬁﬁﬁﬁ%ﬂMﬁh%ﬁ%\
EHEME, £HEENE. BB, BAFRME, BET Va2 MTOWTO/NER A F
CREHFIZH D

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 concern
for induction of hypersensitivity and anaphylaxis.

EalX, [TV MEIENEERGEFRENH Y | BERET M Lo TREUEIC
ONTORBEEETRETHD, TVa\ MIKD IgE ERITBEHEE - 777 4
TXV—LEERDHDLEEZDRETHASD] ThoD,

EMA/CHMP/BWP/368186/2011 DR DFEIR I, RHMIBAEBEDOE R0 5 —F 9
THhoEEbhb,
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. The use of
animal-free components is recommended.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.
AT

(AR AR B AR R L W T B L DR RSO BN R C Red S L D & |

(e MBI SROWE ZHENZIE, ARENFELZRVLOEERT D)
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MERMERICAMEAE O HE. BEHRBH -2 B n5%, SMiEHFEHICET
HIRTEZHE5FT 5, BB EFEEOFERIZE LT TSE BT 2 HRITOHE 28575
AHZ

(1 2xBvia]

ICH S6 121% TME XML DIRAIZ LD 7 LIV X — K0 Z Ot D G im B F 0 K
ISRER SNAHEERH D) LHY . WHO TRS R2721% D7 F o 2D H DR
Wiy, BB L DEMORE, BI WUV 7 F U 2T 2BEZ0OMAEERICL S
HEORBEN, B2 EORBERLELTHD) D,

F7-. EMEA/CPMP/SWP/465/95 1213 TU 7 F fFRICRBIT AL EEOREL LT,
EH B, RROBL, BEFTeEME. B2, B ORECRE, BB ESCETERA~D
HELLPOBMERNRS D) NBEICIEERHER~DEESS LB &L L-E
b D TZEMEICOVWTIE, REEEREREORESEME, BEMIG. B Sk~
DRXFIE7R EQFICERTRETH D] LoD,

INbDZ b, FRBOFTH, VI FUREALTL AHABEERSIZL -
TT VAR —RICEPEZDFARENHY | EETOIVLERSHDLEDT A ATy a
VRN,

TVanNV IR ALZETIOLIBRISHIERIND EHRISND Z &0, [k
EHIEA TN U 7 FUobMBABEETRESND LYo BAED I &
EEZDHE, TORITEETHA D,

ICH Q6B (21T T RfiAREiieh o&E, AT HHBEICIE. AELRSEETERLLD
BT 21T O MER H D, TEIUL, EEEIZOWTHREE T A2 LERH S| TR
s V7 7 AR E  RMPIZOWTHRBELZRE LRVRIICEESL Z b dH
51 EHY. DWTHRIZLTHRMOEOTMAMELEZZ L b, F0ODDE
& LTIE, ICHQ6BIZH D@V . MlazfE L TEHELNZARY 7 e—FAHEicL
AL T oA ZHTHENTED,

BEFDOHTA T A ETiE, MIEENR DNA ZIZ-OVWTIE 10 ng/dose & V9 _EFRA
HaihvTnwad, —JF, Mladks v 7 BEEIZ OV TIIZEILED DT,
(72721 ICH Q6B IZ2oW\W Tk, mfiERRAMIER Z SFEICBWTERY, @BE DY
I F LITEMOBIENERR D I LICEETRETH D) LLYZFUITEAL
TL DHMEERMAIC L > THEEES, BIKIEBNELDFREERH D Z b, Zh
BOIRBAZODOWTIIRREZRIB O DR A KO IZEBET LA EXNE L EbhL 3,

UbZEEx T, FEBEE LTI TO L S IZER 5,
U7 FARALTL HMBERR DL > THEEES. BIFIE BIAIET L¥—
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FREE) NEUDAREENRH D Z &b, MBERMSICOWTIIATRERRVIBAL
HRNWEOYEHETLHZEBMETHA D, MidHk DNA DEIZ-DUVW T, 10ng/dose LA
TORNELRLETH D, MOMIEAEERDIZOWTIL, EERAR (KERSEERR
%) RCERRBEZELCHENOTV I F U T EILRESNDIRETHA I,

3) U AV AEEICE T A MO, U A NV ADBERER - FUREL~DEEOKET
TiE L TRO BN D EALDFFAFHHAIZ OV T

[BETIBEFEOTA R4 ETORE]

£E L LCICHQSB Z LI TIZEI 9 %, ICHQSB [Z#H#: 2 DNA i & I5H Liz & >
NI BEEICRHW A OB FREBRAEDOSITICET 204 R4 TH D,
ARIIERBLDT 7 F B LTI L TWRWVWAE, BEBIRIREANPEETNTNS,
U7 FUBEICBWT ICH Q5B TOEMLTFREMAAE (MExEpELra— N5
B A SR Z—) ITHETHILDE, V—RUANLVATHAD, ¥ — KA
IWADFEOBETESIZITLE LTI F U A NADREICEALA SN, TUBTREL
RO TEERTCU I F L 2250, ZHICITMEEEZ DNA HEff2IGHE L-EAE
AELEUTZIALHD EEbNs, LT Q5B iX, VI/F U /]EICHATITHLHET
BT Nl Y (AW

ICH Q5B IZIIR D X S ICREE TV D,

Pl: BRTRBMERAEOMREITO BAIL, BEMBICEAINT-BNENE = — T 5
BLRTOEEEFINIE LW &EESFET 5 2 & RO OEARLS A EIRE LR ESRF
TCHIEK THE CEEICHR SN TWA Z L ENET A Z LiI2h b, A Mias
TIE, M Z o RV EOBBTFEIINEREZREI L, ThRF I EORFREEE
EEE, OWTEBREIZE > TR ERIEIZ/R2 5 X 5 2EFREIC O BN DA H
Do

P3: #8#2 2 DNAKSHER S OAEEOEFEE K 5 121E, BRI RUE & RikERl
BT BT NTNOPEETH D, TNETHBERXTEEL VI, EBOTT —
B L ERHRERL L LRI B ORNTT — 4 O TR x & X BEEGLOLE T
"9 5 L TCOFMMEER LT RETHDLLEEZOND,

AL, (EEFRBEEREOELRS L 2 L 7GRN L. mEnEEsR TS
TREICHERE SN TVWAZ L2 TTUNERH S| ThoH,

ICH Q5D {ZIZLA T D@V IZFEH ST 5,
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