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inoculation, eggs were checked for viability at 1 and 10 days post-lnoculatron At 10
days, pooled yolk sacs were passaged into a new group of embryonated eggs and were
checked for wabrlrty at1,2 and 10 days post- 1nocu|atlon AII adult and suckltng mice,
and gurnea plgs moculated wrth the test artrcle appeared normal and healthy during the
observatron perrod All hens eggs moculated vra the allantorc or yolk sac routes were
vrable and ﬂu:ds were negatlve for hemagglutrnatron No evrdence of vrral

_ contamrnatron was observed due to the test artrcle

Tumorigenicity ©

The abrlrty of the test artrcle cells to form colonres in soft agar was assessed as an
indicator of possmle transformatlon and the _potentral abllrty for the cell line to form
tumors |n anlmals A srngle “cell suspenslo‘n ‘of test article cells’ were rnoculated ina soﬂ
| agar overlay of a hard’ agar base.” Cultures weére monitored for 28 days for the
formation of ‘colonies of greater than 10 cells No colonies formed in cultures inoculated

w1th the test artrcle cells

Production Cell Bank Testing

Production banks of 3T3 cells undergo raw material Quahty Control testrng prior to

acceptance for use in the EprcelTM manufactunng process

Source

Documéntation accompanying each lot of Production 373 cells must specify that these
cells were grown from the 3T3 Master Working Cell bank.
Cell Number

Documentation accompanying each lot of Production 3T3 cells must specify that there
are >.1.4 x 10 cells/vial.
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Bacterial and Fungal Contaminants )

Ster'itity'{ teetfng is performed in- house by C—tTFt’s Quality Control Department on
5% of each lot of Productlon 3T3s. The d|rect inoculation method useéd for this

' testlng |s done accordlng to USP “Stenhty Tests <71>. Cells from each test vial
are lnoculated into and tryptlc soy broth to test for the présence of aerobic and
fungal contaminants and fldid thloglycollate medium to test for the presence of
anaerobic contaminants. The tryptlc SoY broth is mcubated for fourteen days
and monitored for turbidity, which is an indicator of microbial growth. Because
the flund thloglycoltate medrum has a gel base and is. thlcker than tryptlc 50y
broth the moculated 3T35 do not settle and the med:um remalns cloudy
Therefore in accordance wrth USP b.etween days 3 and 5 1 mL of the medlum
is wnthdrawn and dlrectty lnoculated |nto another bottle of fluid thloglycollate
_medlum ThlS medium is then mcubated for fourteen days and monltored for

- turbidity. The test article must show no evrdence of fungal or bacterial
contamlnatlon in any of the culture condltlons durlng the observatlon period 1o be
acceptable for use.

Mycoglasm ‘ _

Mycoplasma testlng is performed usmg three vials of cells from each Productlon
cell bank. For each vial, five flasks of cells are ‘plated and grown in antibiotic-free
medium.‘ Cells are scraoed from the flasks and the cells and supernatants
pooled. . Two aliquots from the pooled sample are sent to Bionique Testing
Laboratory for mycoplasma testing in accordance with the procedure outlined in
the Points to Consider in the Characterization of Cell Lines Used to Produce
Biologicals (CBER 1993). This assay is designed to detect the presence of
agar-cultivable and non-cultivable mycoplasma species under aerobic and |
anaerobic growth conditions. Allhsamples must be negative for mycoplasma in

order to be acceptable for use.
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Irradiated Production-3T3 Testing _

Production 3T3 cells were.tested_,fer retr'c_)vi_rel_e.etiyetjdn, ‘as a result of the cells
receiving a radiation dose of 6000 rads during the mendfacturind process. An
amp of Production 3T3 I(::ellgj_,,g{ae thay'ged.;gnd.jflrediated.in aceq_rde'n'ce with
current manufacturing pracjicee. ,_‘_Fhe‘i.ri(ediated cells _(eitnerg_fr.__g_zen er in

monolayer culture) were sent to Bioreliance to undergo various retroyiral tests.

Retrowroloqv Presence of Xenotroplc Munne Retrovirus

The extended s’ L focus assay was used to test the cells for the presence of infectious
xenotropic retrovirus. The development of foci in the mink S L cells is indicative of the
presence of xenotropic retrovirus contamination. The test amcie was tnocu!ated directly
onto mink 8L cells as well as onto mink lung cells (extended:portion) for amplification
of potentia_l:loyv level contaminants. After 2 passages on the mink cells, culture fluids

. were harvested and assayed in the S’L focus assay. No.foci \{ve[e observed on either
thedire.ct.or extended portions of this assay for cultures inoculated with the test article.
-Based.on these data, the test article was found to be negative for >.<enotropic murine

retrovirus. ..

F’fesenne"of Ecotropic Mdri_ne BetroVirus |

The e‘>‘ctended XC plague as’say.was'us'ed to test the cells for the presence of infectious
murine ecotroplc retrovirus (both N-troplc and B -tropic). The test arttcle was inoculated
onto SC-1 cells for both the direct and extended portlons of the assay. The extended
portion is used to amplify potential low level contaminants. In the direct portion; the
cultures were incubated for 5-6 days, irradiated, and overlaid with XC cells. In the
extended portion, the cells were passaged twice, after which the culture fluids were
inoculated onto fresh SC-1 cells and processed as in the direct assay. No plaques
were observed in either the direct or extended portions of the assay for cultures
.inoculated with the test article. Ba.sed.on these data, the test article was found to be

negative for murine retrovirus.
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Presence of Viral-like Particles

Cells are examined by transmission electron microscopy (TEM) for the presence of
virus-like particles. Cells are pelléted and fixed with Trump’s fixative.” Thin sections of
the cell peliet are cut, mounied, and stained With 5% methanolic uranyl acetate and
Reynold’s lead citrate. The cell types are ch‘érécterized via a morpho'legical
examination. Two hundred test article cells ‘are ‘examined for any particlés with a virus-
like morphology. The number of viral partlcles are tabulated and the morphology of
each pamcle examined to determlne whether |t is A— B-, C-, D-, and R-type retrovirus.
Examlnatlon of the fixed test article cells revealed no identifiable virus-like or retrovirus-
like partlcles ' |

" Presence of Retrovirus

A lysate prepared from the test article waeyas'ea)"/ed for retroviral-derived reverse
transcriptase activity as an indicator for 'p'olt_eh‘tié]"ijetrqvirus__ contamination. The
test article was incubated in reaction mixtures containing thHe appropriate’
concentratiens of Mg™ or Mn** in order to differenitiate between C type and D
type retrovirus reverse transcriptase. Al reaction mixtures containing the test
article (diluted or undiluted) mcorporated Iess than 500 cpm of 3H thymldlne
above background. The diluted test artlcle (1 :2) did not inhibit 3H- thymldlne
mcorporatlon in a control mixture contalmng Rauscher Murine Leukemia Virus
(R- MuLV) Based on these data the test amcle showed no ewdence of the

presence of type C or type D retrov:rus reverse transcnptase activity.

- End-Of-Production 3T3 Testing |

Testing was conducted on production'STSe which had been grown several populaﬁon
doublings beyond the point at which they would be used in the Epicel™ process. An
arhp' of Production 3T3 cells was thawed |p accordance with the current manufacturing

process and plated into culture using the rl‘nediurn which is used by Quality Control to |
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grow 3T3 cells for raw matenal testlng The cells were sent to Brorelrance

(tumongemcny) and Apphed Genetlcs Laboratory (karyology) for testtng

Tumonqenrcrty ‘

" The abtllty o‘l the test artrcle cells to form colonies in soft agar was assessed as an
indicator of possrble transformatlon and the potentlal abrlrty for the “céll line to form
tumors in ammals A single-cell suspensmn of test article cells were, moculated in a soft

.agar overlay of a hard agar base Cultures were monrtored for 28 days for the

= ur

acceptable for negatlve control

Kag[Ologj[' e T R

' The cells underwent karyologlcal analysns 16 determme the number of chromosomes

: ‘and to check tor the presence of abnormalmes Cells are swollen “fixed onto slides,

" and sta:ned wrth Gremsa starn One hundred cells in metaphase were examined for
‘chromosome count. Flfty of these metaphases were examined for cytogenetic
aberratlons The types of chromosomal aberratlons present were classified. Two
chromosome aberratrons were found with 2% cells aberrant. Cytogenetlc analysis
showed that the cells were of mouse origin. There was a wide varlety of normal
chromosomes and chromosomal rearrangements as is consistent with a cell line. The
modal chromosome number was 60 (range 47 to 128) and chromosomes 18 and Y
were absent in all karyotypes There results are con5|stent with the results of karyology
on a sample of this cell lme deposrted wrth ATCC which had a modal number of 68, no
Y chromosomes, and very few cells W|th chromosome 18,

Charactenzatlon of EplcelTM Final Product

Charactenzatron testmg was conducted on three Iots of EplcelTM final product. Because
the final product was an lntact sheet ot cells Wthh could not be drsaggregated without

damaging the cells, testing was performed on keratlnocytes in culture prror 10 achieving
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confluence (formation of an intact She'et). lio!ts of Epicel™ were grown by _
Manufacturing in accordance with current practices. The 3T3s were removed from the
culture flasks by washing and shaking with :EDTA The culture flasks with only
: keratlnocyte colonies remaining were sent to Blorehance (tumongemcny) and Applied

Genetlcs Laboratory of Genzyme Genetics (karyology) for testrng

Tumonqenlcny

I
The ablllty of the test artlcle cells 0 form colomes in soft agar was assessed as an
indicator of posS|bIe transformat:on and the potential ability for the cell'line to form
tumors in animals. Typically, a single-cell suspensmn of test artlcle ‘cells is inoculated in
a soft agar overlay of a hard agar base. Because the sample consisted of keratinocyte
colonies which did not easily. dlsaggregate into smgle cells the protocol was modified to
include a baseline colony count of the agar plates at 24 hours All cells in the entire
_ plate were examined. If any aggregates greater _t_h_an_ 10. cell_s_ ln_rere pre_sent at 24 hours,
.‘ “these were“atptrnlbb;ted to rn::omplete dls-a—ggredgatlon and the test was discontinued:
. Cultures were momtored for 28 days for the formation of colonles of greater than the
original basehne No colonles formed in cultures 1noculated with the three lots of test

article cells.
: |

Karyology

Karyologlcal analysrs was conducted on cells to determine the number of chromosomes
and check for the presence of abnormalmes Celis are swollen, fixed onto slides, and
stained with Glemsa stain. Twenty metaphases were examined for chromosome count
and three metaphases were karyotyped In the one lot analyzed by Genzyme Genetics,
the results showed a normal 48,XX karyotype consistent with the patlent s known sex.
There was no evidence of clinically signifiCant numerlcal or structural chromosome
abnormalities, although thls method would not detect small rearrangements
microdeletions, and Iow Ievel mosal(:rsm Karyotyplng studies on the last two lots are

on-going at thls tlme at Applled Gene’ucs Laboratory

|
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