PL Humber:

Q116/0233~58

Company:
Baxter Healthcare Lid

Product:

Recombinats
250, 500 and 100010

Therapeutic
Classification:

Recombinant Clotting
Factor

Botive Constituent:

Factor VIIT

SUB~COMMITTEE ON SAFETY, EFFICACY AND ADVERSE
REACTIONS

Feconmendations

on consideration of the svidence bafore then
the Commities advised that a product licence
should be granted for this preparation on

condition that satisfactory responses to the
following comments are provided to the CPMP,

1. Liver function data for the study in
praviously untreated patients should be
provided.

2. The summary of product characteristics
should be amended in particular:

2.1 The statement that preclinical
studies have shown that Reconbinate is
safe and effective should be deleted, from
the sections on Undesirable Effects and
Fharmacological Properties.

2.2 The statement in the indications
section, that Recombinate may be
considered as a primary treatment option
in patients not pravicusly exposed to
human blood derivatives should be deleted.
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Date: July 1882

Number
PL/0116/0233-5
{ CPMP)

Company
Baxter Healthcare
Led

Product
Raecombinate
25070, 500TU
1000TY

Therapeutic Class

Clotting Factoy

Active
Constituyent
Antihasmophilic
Factor
{Recombinant}
{Company Term]

CEM/Binlogicals/82/73 Meetling Appendix
SUBCOMMITTEE ON BIOLOGICALS

RECOMMENLDATIONS

On the ewvidencs before them, the subcommittse

recommended  that the following comments and points
should be forwarded to the CPMP/Rapporteur:

i1} Duteh rapporteur questions

The UK. suppsrts  the pharmacsutical guestions
raised by the Dutch HRapporteur. These guestlions
are appended.

i} Addirional UK pharmaceutical questions:

Part I

IA ADMINISTEATIVE DETAILS

1. It would be helpful 1if in section 1A3(d} the
manufacturers of the monoclonal antibody and
immuneaffinity resin could be indicated. {remark)
IB  SUMMARY OF PRODUCT CHARACTERISTICS

4. In the SPC,
suitable name

product literature, labels sto a
should e used for the drug

substance which  distinguishes 1t from native
Facstor VIITI and other recombinant Factor VIIIs. &
sultable approved name for the drug substance

should be applied for., {(Major Point}

3. It would be helpful if the average specific
activity for the drug substance was given in the
SPC. {point for clarification)

PART IIa
DEVELOPMENT PHARMACEUTICS

4. The acveptable ranges of excipients in the
finished product appear to be wide, =g a two fold
range of albumin. [{This is wider than for another
nonoclonal antibody purified ¥VIII, Hemofil-M,
produced by the same Companv). The rationale for
the ranges of eazxcipients ghould be given (point
for clarification)
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Date: July 1992

Number
PLAGIIA/0333~5
[CPMP)

Company
Raxter Healthoare
Ltd

Produst
Recombinate
2501Y, 5001V
100819

Therapeutic Class
clotting Faotor

Active
Constitusnt
Antihasmophilic
Faotor

{ Recombinant )
{Company Term]

CSHM/Biologioals/92/3 Moeting Appendix

SUBCOMMITIEE O BIOLOGICALS

RECOMMENDATTONS

PART 118
MANUFACTURE OF THE DOBAGE FORM

4. The bioburden of the pre-sterile filtration

solution should he monitored. {point for
clarification}
Part IIC

DRUG SUBSTANCE SPECIFICATIONS

5. The Company note
Fully characterise the
rationale Eor not including a range of
phygico-chemical tests (in addition to SDS-PAGR)
into the drug substance specifications should be
given and justfied. (major point)

that they have been unabls to
drug substance. The

6. Unless Justified, the carbohydrate composition
should be monitored. {(maior point)

7. The Company have given only a minimum potency
in the drug substance specifications. The drug
substance i & recombinant moleculs with only low
amounts of lmpurities. Therefore it would also be
of  eoncern if the drug substange was o become
significantly wmors potent than that sstablished.
Suitable upper and lowsr limits for mean result
and fiducial limits should be set. {(point for

clarificarion}
&. The specifications should include a test for
activity using a sulitable chromogenic method.

{point for clarification}

9. The yesult of the bhiocassay 1s given in units
while the expression of strength of the dosage
form is given in I¥U. the position =zshould he

resolved. {(point for clarification}.

GENETICS

16. In vwvolume 2 pl86 {(IIC) the vWF is stated o
agontain a polyvoma enhancer slement. It should be

olarified whether the construct contains polyoma
or SV40 zeguences. {point for clarification).
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Date: July 18%3¢

Number
PL/AGLI6/0233-5
{CPMP)

Company
Baxteyry Healthoare

Ltd

Product
Recombinate
25018, 50010
Laoo1y

Therapeutic Class

Clotting Fastor

Adctive
Congtituent
antihasmophilic
Factor
{Recombinant}
[Company Term]

CEM/Biologicals/82/3 Mesting Appendix

SUBCOMMITTEE ON BIQLOGICALS

RECOMMENDATIONS

wolume 7 p538-40, Dbpatch SAQ3HOB5B
conslstently glves restriction maps shifred from
other samples run on the same gels. The Company
should be asked to comment on this. {point for
clarification)

11, In

12, It should be indicated whether the genes for
rAHF and reWF are loeated on the same chromosoms.
It should be indicated on which chromosome the
genes are located. It should be indicated whether

there is any loss of stabilivy (eg in vield}
because the chromosome{s) or genez for raBEF or
WWF  are lost at differemt rates during cell

culiture. {point for clarification)

13. The host-vector zystem should be monitored at
the end of cell culture. {major point)

CELL BANES

14, It should be clarified whether both WCB K and

P are used currently. The size and rate of use of
cell hanks should be clarified., It should be
wlarified whether there are any differsnces in ths
population doubling levels betwesen the two cell
banks K and P. {point for clarification}

CELL CULTURE

15%. It iz indicated f{eg IIC p370) that back
inogculation of bioreactors can ocour. It should be
indicated under what circumstanves this can ooour.
it should alge be indicated whether product
produced  from  such blorsactors «will be from cells
grosading  the population doubling level at which
gtability has been demonstrated. It should be
indisated vhether back inoculation can ooour mors
than once. (peint for clarification}

16, During o<ell oculturse the 2500L bloreactors are
harvested about BVEYY three dayvs until &3
population doublings. The usual duration of the
cell culture process and the number of harvesis
should be indicated. {point for clarification)

3™
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Date: July 1992 cam/Biologicals/ 9273 Meeting appendix

SUBCOMMITTEE ON BIOLOOICALS

Numberx RECOMMENDATIONS
PLADLIG/D233-5
{CPMP} 17« The clroumstances undsy which 1t ig nscessary

o to oconcentrats cells before adding fresh medium
during cell expansion should be clarified {point

Company for clarification}
Baxter Healthoare
Ltd 18. It is indicated that zagh 2500L bioreaotor is

harvested every three days, and that filtered
condivioned media from several biloresactors  is

Product loaded onto the first chromatography resin as a
Recombinate single batceh. Details on the storage of harvests
25QIU, 5001y should be given togsther with any limits on the
10001V length of storage of ‘harvests or any affect of

storags on stabilivy. {point for clarification}

Therapeutic Class 1%. It should be indicated if there are any
Clotting Factor differences in the ralF produced at different
times during the c¢ell culture process {(eg yield,
physico~chemical characteristics such as Western

Active Blot). {maior point)

Constituent

antihssmophllic PURIFICATION

Factor

{ Recombinant) 20. It should be confirmed that reprocessing in
[ Company Term] drug substance manufacture will not occur. {point

for clarification)

2l The ranges for in-process controls applied to
regovery from the three chromatographic steps {eg
Pharm Exp Rep, 11C:1.4.4) may be wide in the light
of production experience and comsideration could
e given to tightening them. It is unclear how the
upper limit of 125% recovery for the Monoe 5 shep
can be achisved. {point for clarification)

MONOCLONAL ANTIBODY /COLUMN

22. The Company {(Baxter) also produces anothey
Factor  ¥IITI  preparation {Hemofil-M} which is
purified using a4 monoslonal antibody  oolumn.
HemofFil-M iz derived from human plasma. It appears
that the  same murine hybridoma {F8.1.5%.8} is
referred Lo for Hemofil-M  and Recombinate,
Therefors:

22.1 It should be clarified whether the
monoclonal  antibody used to make the affinity
column  for use in the manufacture of Recombinate
and Hemofil-M are in Eaot exactly the sams. {point
for clarification}

22.2 It should be gonfirmed that the
manzfacturing Proness for Recombinate uses
dedicated columns. {(Major Point)

it
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Date: July 13892 CsM/Biologicals/92/3 Meoting Appendix

SUBCOMMITYTEE ON BIOLOGICALS

Humber RECOMMENDATIONS
PLAGLIG/D233-5
{CPMP ) 23. It is indicated {(p464} that the donors for

human transferrin used in MAL  eell culturs are
tested for HTLV III  and HBsAg. It should bhe

company indicated if testing includes antibodies for HIV 1
Baxter Healthcare and 2, and HOV. The human transferrin  ghoulsd
Lt comply with the CEMP guidelines 'Medicinal

products derived from human blood and plazma’ .
{point for clarification)

Product

Recombinate Z4. The Company {Baxter) alsc produces another

2501y, soury FVill product {(Hemofil-M, plasma derived) which

10001y appears to be purified using the same Mabh. Tt is
indicated in the Hemofil-M file that cattle used
A5 souroe for bovine materials used in Mab

Therapeutic Class manufacture, may b fed ruminant feed. The

Clotting Factor position for Recombinate should be clarified and
i1f necessary justified. It should be indicated
whether CPMP guidelines on BSE are complisd with.

Active {point for clarification)

constituent

Antihaemophilic 25. The wiral inactivation/removal studies to be

Factoy performed on the Hyland provedure for Mab

{Recombinant ) purification should take account of the CEMp

[Company Term] guideline on viral validation. {Supplements

question 5 from the rapportsur}. {Remark}

26. It is noted by the Company {(eg IIC p4l8%-20)
that some instability of the hybridoma is
observed. The Company should ensure that this is
net  compromising  their  ability to produce
sonsistent batches oF antibody with the
characteristics NeCessary for production of
consistent FVIXI products. The Company  should
provide reassurance that the ingtability iz not
more of a problem with the production procedure
used by Highland Hayward compared with Celltech.
{point for clarification)

27. Brief details of the biovreactors used for
monoclonal  antibody  production should be given,
{point for clarification)

28. Details of the method for the raAHP inhibitvion
azsay referred to in the Mab acceptance criteris
{(BI} on p504, and the Factor VITI function tesgt
cross referred to on p499 should be given {point
for clarification)
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Dates July 1882 CEM/Blologlcals /9373 Meesting Appendix

SUBCOMMITTEEL 0N BIDLOGICALS

Mumber HECOMMENDATIONS
PLAGLIG/U232-5
{CPME) 23, The purification of the MAb is descoribed

vaguely; ag  pp482-3, the  columns used for
purification of the MAb are described only as

Company tTandion  exchange chromatography! or ‘mized mode lon
Baxter Healthoears exchangse’. The oolumns used should be specified.
Ltd {point for clarification}

30. The Company note that it is difficult to fully
Producye characterizse the drug substance, raff. Therefore
Recombinate control ©f the method of manufacture is important
2501U, 5001U to ansure consistency of the drug substance. The
100010 monooional  antibody lmmuncaffinity column iz a2 key

step in e purification Process. Az two
manufacturers of the Mab are proposed, the
Therapeutic Class acceptance criteria for physico-chemical tests
Clotting Factor should be improved {(rather than ‘report result! or
P285%'  atel so that Mab from either site of
manufacture iz comparable. {This supplements the

Active guestion from the Rapporteur asking for the
Constituent resultg of a study of a3 direct ocomparison of
Antihaemophilic material from the two sites). {(maior point)

Factor

{ Recombinant ) 3%, At thes momeant the description of the
[ Company Term] manufacture of the immuncaffinity matrix is brief

{reference iz made on p503 to a flow diagram). The
manufacture should be described. {maior polint)

32. If g differsnt vendor i used for
imruncaffinity matrix production {as mentioned on
p452), the Marketing Authorisation should o]
varied. {(remark}

33. The specifications for the FB.l monoolonal
antibody sepharags CL-4B  immuncaffinity resin
should b improved to include g test  {with
suitable limits) to ensure that factor VIII does
bind sufficiently to the column. {major polnt}

von WILLEBRAND FACTOR

34. The Company's production strategy uses
genetically engineered CHO cells which coexpress
rvWF  {in order to stabllize the secreted TAHF).
Howevey, the structure of thelr rvWF has not been
clearly given. It is not indicated whether the
rvWEP  secreted from the cells has the amino acid
sequence predicted from the gene seguence utilised
or whethey post translational modlfication oocturs.
It is not cleay whether thers are differences {eg
amino acid seguence, glycosylation eto} between
the rvWF produced and '‘native’ vWF. The position
should be resolved {major point).

%

i3
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Dates July 1992 CaM/Binlogicals/82/3 Meeting Appendix

SUBCOMMITTEE ON BIOLOGICALS

Humber RECOMMENDATIONS
PLAOLIG/0233~5
{CPMP} IHMPURITIES

35, It should be clarified whether any rAHF
Company related proteins {eg aggregates eto) or whether
Baxter Healthcare fylats) TAEF proteins  are seen on SD8-PAGE. If
Ltd necessary appropriate tests with sultable Limits

should be introduced into specifications. {point
Eor clarification)

Product

Recombinate 36. The calculated clearance factors (p582) for

25071Y, 500719 some  impuritises does not appear to support the

100401y proposed limits eg D774, For sxample, the
proposed limit for CHO proteins and BSA appears
high {limits proposed lug and 0.8ug per 1000IyU,

Therapesutic Class assuming minimum specific activity of 4000IU/mg

Clotting Factor this is eguivalent o about 0.4% and 0.32%!. The
position should be clarified. (major point)

Antive BATCH ANALYEES {DRUGC SUBSTANCE)

Constituent

antihaemophilic 37. The batch analyses for the drug substance

Factor given on pages 807-11 give the results of some

{Recombinant) tests as  “meets specification” which makes it

{Company Term] difficulr to assess  the consistency of the

product. {point for clarificationd.

38. The confidence intervals for bloassay results
should be given. {point for clarification)

39. In the Pharm Exp Rep {IIC 1.2.8) it i=s
indicated that bateh  analyses for material
produced din 1989 are provided. Data from later
batches should be provided, if available. {point
for clarification)

Part I1E
DOSAGE PORM SPECIFICATIONS

40. The acceptance coriteria for the immunoblot
test is given in the specifications (IIE p826-7)
as 'compliss to specification'. The acceptance
ceritveria should should be lmproved and should
unless Jugtified gpecify  which bands may be
present. {major point).

41. Baxter also produce another FVIII (plasma
derived), Hemofil-M. It appsars that the bloassay
proposed for Hemofil-¥ and Recombinate are
different {two stage and one stagel assays even
though  both  products are monoclonal antibody
purified PFVIIIs produced by the same Company. The
position should be clarified and justified. {point
for clarification)
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Date: July 19%2

Numbey
PLAOLIGA0233~5
{CPMP)

Company
Baxter Healthcare
Ltd

Product
Reoombinate
250TU, 3001y
10001y

Therapeutic Class

Clotting Factor

Aotive
Constitusnt
Antihaemophilic
Factor
{Recombinant)

[ Company Torm]

CEM/Biologicals/92/3 Meeting Appendix

SUBCOMMITTEE ON BIOLOGICALS

RECOMMENDATIONS

BATCH ANALYSES OF FINISHED PRODUCT

42. It was unclear from the batch analyses given
on p838-3  what the nominal potency of the batches

wera. It is therefore difficult to assess whether
the bioagzay results  were supportive of the
proposed  specification limits. Confidence limits

for bicassay results were alsc not given. The
pasition should be clarified. {point  Ffor
clarification)

iy

STABILITY OF THE DRUG SUBSTANCE

43. It should be indicated whether aggregates or
degradation products have been seen on storage. It
is unclear whether the acceptance criteria for
SDE~PAGE  or RP-HPLC tests would exclude bands or
peaks not normally  ssen.  As  the results of
stabilicy studies {eg pB51l) are given az 'meatbs
specification’ or ‘conforms’® it iz difficult to
assess whether any degradation iz seen. (point for
clarification)

STABILITY OF THE DOSAGE FORM

44. The data supplied so far does not clearly
support a shelf life of 2 vyeargs at 2% C. The
potency {appendix TIIF:2.3 a~3} appeared to fall
when stored at higher temperatures eg to below %0%
at 25 € or 30 €. However, when stored at 5 ¢ no
real trend for loss of activity was seen. This
infers that degradation at 25 € is significantly
higher than at 5 . This may be particularly
important as the Company have noted that it is
difficule to fully characterise the drug
substances. The proposed shelf 1ife should be
reduced or Justified. {(major point)

4%. There iz a suggestion of an increase of
activity on storage of some batoches. This could
indicate activation s=ince only one-stage agsays
are used, additional assays by two-shage or
chromogenic methods should be used to check this.
ipoint for clarification)
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Dates July 19%2

Humber
PLAO1LG/0233-5
{CPMP)

Company
Baxter Healihcare
Led

Product
Recombinate
2501V, 50010
10060310

Therapeutic Class

Clotting Factor

Active
Constituent
Antihasmophilic
Factor
{Recombinant}
{Company Term]

LEM/Biologicals,/92/3 Maeting Appendix
SUBCOMMITIEE ON BICLOGICALS

RECOMMENDATIONS

46. Unless Justified, it should be indicated

whether aggregates oy degradation products of raHFp
are seen on  storage at the proposed maximum
temperature of storage. {(major point)

47. The results of the Ilmmuncoblot test in
stability studles on the dosage form {appendiz
IIF:2.3 a-3 pl4} are given as 'pass’. It should be

indicated 1f any bands not normally seen are

observed. (point for clarification)
PART IIQ

48. It was unclear how anti~FVITI antibody in
patients Thad been measured: by inhibition of FVIII
assay or by direct measurement of anti~PVIIT
antibody. The position should be clarifisd. {point
for clarificacion)

49. It should bhe confirmed that all sterile device
components provided with the product comply with
BEC requiremants for gsterile devices. Brief
information on these devices should be provided,
eg supplier, materials of which they are composed,
methods of sterilisation and packaging sto. {point
for clarification)

Part ¥

50. Appropriate of Recombinate should be

provided. {remark}

samples

5. In wiew of the complex nature of the 4drug
substance, Recombinate should be subijsct to
product monitoring, {remark}

Page 229

WITN6406019_0010



EAFPRTEUR  (DUTLH) PrlBmi cuTeost. QUEST IoNs BEPEWDED To
PIoOGics SUBeommTTEE DRAFT REcomMewDATIONS (Tuiy 144

Rec Aate, poeder voor Infectievioeistof RVE L8030/ -1 /=2
Azsezzment Repore Biithoven 12-5-19%2

1G¥ 340792 33

ggtgg“ zf% "'g%:

The following oblections are present;

Pare IX € 1. Spscificacions and routine tapts
i. Potency assay: A veguirement for the fiduclal limic of srrov af che

Part 11 € 1: Genetis stabilicy

2. The stability of the cell culture during & comwon produstion Tun has
been validsted st the RNA snd DE& level. For recosbinsnt proveing it
i% common to demonstyats sequence-stablliizy a1 both the DNA and the
provein level .
The Expert Report states {page 38} "the produst produces at 127
Benerations was indistinguishable from that produced at < §3
Benerations”. Supporting dats {analysis methods, results) of this
sravement could not be found in the dossier and -in ordey to supper:
the stabiliry of the produced pravein sequence- sre asked for.

Prre II € 1 Purification process

3. The reuse criteria for chromstographic columns should be gtated mors
precisely.
Limits for the duration of use and/or nunber of runs should ba
considered once more experienced has bean galned.

Pare I1 € 1 Honoelonal antibodies wsed in fmmunosffiniey chromstography

&, Monecleral antibody barch anslysis results of 3 Celltech batches A
5 Myland batches are aubpitted. However, a eonclusive comparisen of
these results {5 not possible due to diffsrvences in in-house analysis
{Cellrech ws. Hyland) methods and {presumably) refsrencs
preparavions.

In order to ensurs biclogical equivalence of the paneclonal
antibodies produced by beth processes comparative results of bazches
produced by both processss should be provided, e.g. dirsce
comparative analysis of batches from both processes on the same 50§
PAGE and (narrow pH-gradient) I1EF gels (submit clear photographs) and
guantitative resulzs of r-ARP binding studies,

5. The in-process testing of tha Hylang FB.1 production process ghould
be deseribed in mors detail. It is unclear which in-process tests on
microbial and viral contamination are performed during sash
production process. Morecver tha sepacity of the Hyland F2.1
purification process to remova/inacrivete potential viral lmpurities
should be adressed,

Pars I £ 2: Human albumin solution

&, in sdditvion to the quality reference *Ph.Eur. monograph’ it should be
stated more explicicly which virus tests will be varried sut on blood
donations. In thiz aspect the albumin ought to comply with the LBMP
Rote For Guidance ‘Megivinal products derived from humen blpod snd
plasma’ {coming into operstion 1 mey 1982).
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Recombinate, poeder voor injectieviceistof BVG 18030/ =1 /-2
Assessment Report Bilthowsy 12-5-1%9%2
168 540792 BJ

Pare I3 B
T Forency specification: The requirement for the fiducial limits af

2rror »f the assay should be sdded te this specificarion.
§. The sapplication of an one-stage assay in the potency determination of
Recombinate should be justified by means of cross validastion deza

{several batches) agsinst the Fh.fur. two-gtage s5say (Meing the MECA
1 standard).
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SOMMERCIAL IN CONFIDENCE

TYPE OF APPLICATION: NUMBER ; PLOL16/0233-5
NAS

PRODUCT NAME: RECOMBINATE
PROPOSED CERTIFICATE/LICENCE HOLDER:
BAXTER HEALTHCARE LIMITED

HMANUFACTURER OF DOSAGE FORM:
HYLAND/BAXTER LOS ANGELES

CLOTTING FACTOR

i THERAPEUTTC CLASSIFICATION:
| RECEIVED: 1 MAY 1992

LEGAL STATUS:|BALE/SUPPLY:
POM HOSPITAL/CLINICSE MEETING ¢ JULY 1992

COMMITTEE ON SAFETY OF
First recombinant Factor VIII | MEDICINES

| SUB-COMMITTEE: SEAR

| CONSIDERATION BY OTHER
SUB-COMMITTEES: BIOLS

IHNDEY: Page 1

Pharmacesutical assessment . | ASSESSED BY: DR ROTBLAT
Pre-clinical 3 ' DR LEE
Clinical 7 DR GATE
spo 21

ML& 201 &8
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IHTRODUCTION

This 1is an application for a Marketing Authorisation for Recombinate.
The active dngredient is a recombinant faotor VIIIi, and the active
ingredient is referred to Dby the Company as antihaemophilic fartor
{recombinant}, rAHF. The active ingredient is produced in a genetically
angineered Chinese Hawpstead ovary cell line. The purification PrOCess
involves the use of a monoclonal antibody affinity column.

It is a CPMP concertation application {No 43) and the Netherlands ig
acting as Rapporteur.

Recombinate injection 1is presented as a lyophilised powder and is for
intravenous administration following reconstitution with  the
accompanying dilusnt, water for injections. Three strengths are
proposed, nominally 250, 500, or 1000IU per bottls.

The proposed indication is  in acquired and congenital faotor VIII
deficiency for the prevention and control of haemorrhagic episcdes.

STRUCTURE OF raHp

The precise structure of AHF has not been defined precisely Iy ths
Company. The Company note that the primary translation product iz
subject to post-translational modifications which result in a series of
variants.

Gilven below is a narrative description of the structure of rAHEF, and
given on the next pages are £low diagrams indicating the pogt-
tranglational modifications.

The primary translation product of rAHF mRNA  is & 2351 amino acid
protein. During transit through the lumen of the sndoplasmic reticulum,
a 1% amino acid leader peptide is cleaved frowm the amine terminus. The
regulting 2333 amino acid precursor protein is  further cleaved
proteclytically to generzte amino terminus ‘heawy chain’ peptides that
range in size from 90kD to approximately 200kD, and carboxy terminus
derived 'iight  chain? peptides of approximately 80 kD { and
approximately 120 kD for & minor variant. Although rAHF heavy chalng
are heterogeneous in length, they have a uniform aminoc terminal
sequence and are extensively glycosylated with both N-linked and
O~linked carbohydrate. The light chains of rayy are also glyeogsylated,
although not as  extensively as the heavy chains. Amino terminal
spguence  analysis of the light chain indicates that two speclies
predominate: one begining at amino acid 1649 and another begining at
amino acid 1658. In addition, & relatively small fraction of Tight
chain in the raHF complex is in the form of a 120 kD peptide that
begins at  amine  acid 1314, The heavy and light chain subunits of raNp
remaln associated, stabilised as & metal {Ca++] complex that can be
disrupted by the addition of shelating agents such ag BEDFA.

g’«)
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Pharmaceutical Expert Repon

Pokded. }:?3 Lk ﬁw«%’bria‘fﬂ

R&xmﬁmim Carporation
Hylared Diviston

Eaecambxmw”muhmepiﬁm F asmr

Name of Ingredient:
Antihermophilic Factor {recombinant)

e

PART U

Evidense of moleoular strveture: Part T L33 b Pages 274324

CONTROL OF STARING MATERIALS. NOMW-PHARMACOPOEIAL ACTIVE
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Part i1 T:1.2.2 Description
Recembinate™ Antihemophilic Factor {recombinant) Bided é} UK Seerdam b
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igure #C:1.2.2 b-1. During secretion, the primary translation product is processed mo two
ubunits:  the amino-terminal heavy chain and carboxy-terminal light chain. Thrombin ({x)
igestion activates and then inactivates tAHE.
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PHARMACEUTICAL SUMMARY or THE DEVELOPMENT AND MANUFACTURE OF
RECOMBINATE

INTRODUCTION

Presented here iz a summary of the pharmaceutical aspects of the
development, production and manufacture of Recombinate. A more detailed
account is presented by the Company Pharmaceutical Expert and his
report is part of the Rapporteur's {Netherlands) assessment report and
is presented in the Biologicals subcommittee paper {July 19823,

Recomblnate injection iz presented as a lyophilissd powder and iz for
intyravenosus administration following reconstitution with the
accompanying diluent, water for inidgctions. Thres strengths are
proposed, nominally 250, 560, or 1000IV per bottle.

The active ingredient iz & recombinant  factor VIII, and the active
ingredient is referred to by the Company as antibasmophilic factor
{recombinant}, rAHF. The drug substance ig produced in genetically
engineered Chinese Hampstead ovary {CHO)} cells and part of the
purification process involves the use of a monocional antibody affinity
column,

The development and production of Recombinate has been divided into
segments for ease of description: drug substance {including genetics),
dosage form, and monoclonal antibody column.

DRUG BUBSTANCE

For the structure of the drug substance please see the section
‘structyre of rAHF' above.

The drug substance is produced  in genetically engineered CHO cells.
Historically two ocell lines have been used. The VIII-HY cell line WaR
emploved in a pilot production run to make material for phase T
clinical trials early in the development of rAHF. The 10ALC6 line was
employed for all subsequent production and scale up o make material
for elinical trial and commercial use. The Company note that there have
been four clinical production campaigns:

- 1286 production (7400L harvest scalel at contract facility,

Summs, Albuguergue, New Mexico, using VIIT-HS cell line.

~ 1988 production {71400L harvest scale, 1600L bloreactor) at

Genetics Institute (41} Cambridge USA facility, uging cell line

LOALCE (WCB ®).

- 1988 campaign (72100L harvest scale, 2500L bioreactor) at QI

Andover manufacturing facility, using cell line 10ALCE (WCR PY.

-~ 188% onset of commercial scale production {T6000L harvest scale,

three 25005 bioreactors) at GF Andover facility using cell line

LOALLE (wWoB Y.
The Company have provided little information on eell line VIII-NG,
However, 1t appears that the expression vector used for integration
contains  the full length  AHF obNA sequence and expresses DHFR. The
VIII-HY  was uged in serum containing medium in  roller bottle
production.
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Part I1C:1.2.3  Manufacturing
Recombinate™ Antihemophilic Factor {recombinant)
BAXTER mmem QGR?QRAZ"I{)N HYLAND nmm{;\f

FIGURE IIC:1.2.3 b21.3-1
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Part I1C:1.2.3  Manufacturing
Recombinate™ Amihemophilic Factor (recombinant)
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Part IC:1.2.3  Manufacturing
Recombinate™ Antihemophitic Factor frecombinant}

BAXTER HEALTHCARE CORPORATION, HYLAND 9021 kT
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Human genomic DNA  seguences snooding factor VIII amine acid SSQUENCESs
were used az probes to  detect oDNA clones from & human foetal liver
oDNA  library. Four overlapping oDNA clonesz were combined to give rise
o a single full length cDHA seguence which was used for the cell
lines. Generation of cell line 10ALCE (see diagrams on previous pages
regquired the co-integration of two vectors, one coding for rAHF and one
for DHFR exprassion for methotrexate selection, followed by integration
and amplification of a third vector for recombinant von Willebrand
factor (rvWF}] and adenosine deaminase with dCF (2'-deoxycoformycin)
selection. The apparent amplification unit for the rAHF contains two
coplies of the gene, one complete and intact, the other scrambled and
partially deleted. The Company indicates that transcripts corresponding
to the truncated gene in practice have not been detected, and the
Rapporteur notes that the Company  have provided sufficient evidence
that the truncated AHF gene will not be expressed. The gene copy number
for zAHF and rvWF is about 500 and 20 respectively. The poerpressed
TVWE stabilizes the raHF produced by the cells.

After adaptation to suspension culture and serum free growth, two WCBs
have been constructed. 10ALCE WCB K and 10A1CE WCB P. These two WCBs
differ only in that MCB/WCB K were established by adaptation of 10A1CE
cglls to serum  free oulture conditions prior to removal of selective
pressure (2'decxycoformycin), whereas the MCB/WCE P were established by
adaptation to serum free culture conditions after removal of sslective
pressure. The ocell line 103108 is characterised for frsedom from
microblial contamination at the WCB level and after extended culture.

Twe media are used for eell culture. Medium 072, which contains
methotrexate, is used for the first & - 12 generations from the WCB.
Medium 054 is used thereafiter. Both media contain BSA.

Vials (2 to 8) of the WCB are expanded in spinner flasks. The culture
is expanded inte increasingly larger spinner f£lasks using a batch
refeed process. The cell culvture process is continued, in batch refeed
mode, in a 250L bioreactor, which is then used as inoculum for a 25000
bioreactor also in batch refeed. Three 2500L bioreactors are used. The
gouree of the inoculum can  be another 25000 biorsactor. After aboub
three days a portion of the medium is removed (typically 20005}, which
is then refed with fresh medium. The batch refeed process continues
until & maximum of B3 generations. Validation studies have included
studies on extended c¢ell ocultures.

Cells are separated from the conditioned medium by filtration. The
flltered conditioned medium is then processed on a monoclonal antibody
column {2 = 15%L}. Flltered conditioned media from several biorsactors
are loaded onto the resin as a single batch. after isocratic elution
from the Iimmuncaffinity system, the eluate is lcaded onto a cation
exchange (Mong B chromatography systesm {1.70). This column is washed
then eluted with with an increasing salt gradient. The seleoted Mono S
eluate fractions are pooled and loaded onto the Mono @ chromatography
gystem (320ml} in the final step of the process. This column is eluted
in an increasing salt gradient. The selected Mono § eluate fractions
are pooled and stored at ~30 €, These pooled fractions comprise bulk
Antihemophilic Factor {recombinant).

2 &
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Part [IC:1.2.3  Manufacturing
Recombinate™ Antihemophilic Factor {recombimant)

BAXTER HEALTHCARE CORPORATION, HYLAND DIVISION
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Part 1C:1.2.3 Manufacturing
Recombinge™ Antihemophilic Factor (recombinant)
BAXTER HEALTHCARE CORPORATION, HYLAND  DIVISION

FIGURE NC:1.2.3 d:2.1-1
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Upon  completion of production of the drug substance, the bulk TARE i
trangferred on Ary ice from GI, Andover to Baxter Healthoare
Corporation, Hyland Division, Los Angeles.

DOSAGE FURM

The finished product is formulated 4s a sterile lyophylised powder Fey
iv  injection following reconstitution with %WFI. Three strengths ars
Broposed, 250, 500 and  10007TU. The exciplents present are alluumin,
sodium  chloride, histidine, polvethylene glycol, and calcium chloride.
Recombinate is presented in a 30ml clear glass bottle with rubber
stopper and protective aluminium CRPE. ;

For the manufasturing of Becombinate, one to six batches of bulk ramp
may ke used to prepare finished product depending on the strength of
the {finished product. The ‘pooled’  bulk raHF is assayed., The pooled
bulk is diluted 1:3 with buffer solution and aszayed again. The
solution is further diluted with another buffer to a ‘target' and
assayed agaln. Thig potency  is used to  dilute the salution o the
degired wvalue for the dosage  form. The poteney 1s rechecked. Afver
adjustment of the pH, the solution is sterilised by filtration [0.22u},
The sterile solution is dispensed inte the glass hottles and then
freeze dried. The bottles are stoppered under vacuum and capped.,
Released wvials can be labelled at the U8 gite or in the facility in
Lesgines [(Belgium).

The proposed shelf life of the lyophylised product is 24 months at 3 -
2% €. After reconstitution it is recommended that it ig used within 3
hours.

MONGCLONAL ANTIBODY (MAb) TMMUNCAFFINTTY COLUME

GI prepared and characterised the ¥8.1.5.% hybridoma cell line which
produces the PE.1 monoclonal antibody used in rARF purification. The
hybridoma was obtained by fusion of a non-secreting line with splesn

F8.1 MAb is to the 43kD thrombin fragment on the AHE heavy chain.
Aliguots of the cell line were transferred to Celltech (UK} and to the
Hyland Hayward facllivy for large scale produstion of the monoclonal
antibody. Bach Company establishesd WoBs.

Bach Company uzes a different method of cell culture and purification
for the Mab, Cellitech  uses sggentially & batch proceszg, and
purificavion involves protein-a, IF chromatography {DEAR Sepharase FF¥y,
diafiltration and sterile filtration. The process at Hyland uses a
continuous brocess and purification involves Fast Flow Sephaross
chromatography, anion 18 chromatography, mixed mode and anionic IE
chromatography, and sterile £iltration. Chromatography steps can be
repeated.

The monoclonal antibody is  linked to Sepharose CL-4B activated with
Syanogen bromide. After completion of the antibody binding step, sxcess
sites are blocked by reaction with glvcine and the affinity resin is
extensively washed. The resin is stored in Tris buffer with §.01%
thiomersal.
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GEMERAL AREAS OF DEFICIENCY {PHARMACEUTICAL} IN THE APPLICATION FOR A
MARKETING AUTHORISATION

The Dutch Rapporteur has raised a number of pharmaceutical questions in
their assessment report and these are generally endorsed. In addition
to the Rapporteur guestions, further guestions are proposed by the UK
secratariat. The list »f Duteh gquestions and  the proposed UK
pharmaceutical gquestiong are given at the end of the report and in the
draft Biological subcommittee recommendations.

The maior areas are:

~ Drug Substance Specifications.

Although the Company notes that the drug substance can not be fully
characterised (because of post- translational modifications leading
to heterogeneity and because of its large size)] the specifications
could  probably be improved to include more physico-chemical
characterisation.

- Impurities. The proposed limits for some impurities {eg CHO
proteins, BEA) appear high

- Bivassay: The assay needs to be coross validated against the Ph. Eur.
methed, and fiducial limits need to be applied.

~ Anti FVIII © monoclonal antibody column {(used in purification)
- As two sites of manufacture of the MAb are proposed, further
information is required to show comparability of the Mab produced
at different sites. Specifications for the MAb may need to be
improved,
- It needs to be clarified whether the same MAL columns ars used
for Recombinate and Hemofil~M {a plasma derived FVIIL).
=~ Wiral removal inactivation potential of the manufacturing process
at one gite {Hyland] needs to be indicated.

- Stabllivy. The data supplied does not appear to support a shelf life
of 2 years at 2 0 to 25 C.

- & sultable name needs to be given to the drug substance {to
distinguish it from other recombinant FVIIIs or native material)

Committes's advice iz sought on whether the Company should be
encouraged to incorporate a suitable a viral inactivation/removal step
leg heat, chemical inactivation, filtration ete) into the manufacturing
DrOCess.

Other areas where further information or clarification is required
includes genetics, cell banks, cell culture, purification, monoclonal
antibody production and matrix manufacture, von Willebrands factor (oo
expressed with rAHF), impurities.batch analyses, drug substance and
dosage form specifications, albumin, stability.

Yiral Removal/inactivation

The drug substance, raHF, is produced from a genetically enginearsd
mammalian CHO cell line, and is the purification process involves a
moneolonal antibody column., The MAb iz obtalined from a murine
hybridoma. .

2.
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The genetically englneered CHO 10AR1C6 cell line did not ghow thi
presence of viruses under the test methods except for A and C type
retroviral  pavtioles {by eslectron mioroscopyl, A sealed down
purification process for rAHF has been studied for viral clearance
{BVD, P13, murine =zenotropic retrovirus, Heo 3, 8V 449) and clearancs
rates of 10E7 to »10E13 were obtained {see Pharm Exp Repl.

The mnmurine hybridoma cell line d4id not reveal the presence of wviruses
except for type A and © retroparticle {electron microscopy) and was
positive for manganese dependent RT activity in some tests.

The Mab can be made at two sites (Celltesh and Hyland) . The viral
clearance studlies performed at Celltech (MLV, IBR, Reo3, 5V40) gave a
clearance of »10E5. The capacity of the process at Hyland to remove
viruses hag not been performed but the Company has been asked to
investigate (see Q% from the Rapporteur!. Celltech and Hyland use
different c¢ell culture processes and purificarion procedures for the
Mal,

Although the information on wiral testing and clearance does not cause
concern at this stage it may be 1) difficult to fully predict or test
cell banks for all wiruses, or ii) to totally rely on the removal of
viruses by partition effects in manufacturing processes. Therefore
Committee’'s advice is sought on whether (as part of good manufacturing
stravteqgy) Companies who utilise mammalian oell lines should be
encouraged to incorporate a suitable viral inactivation/removal process
{eg heat, chemical inactivation, filtration stol.

PHARMACEUTICAL RECOMMENDATION

The pharmaceutical questions raised by the Dutch Rapporteur ave
endorsed. The UE raises additional guestions. The Dutch guestions and
the proposed additional UK pharmaceutical guestions are given in the
bDraft Recommendations of the Biologlcal Subcommittee (July 1982)

Provided the Pharmaceutical guestions are resclved a grant of a product
license could be recommended.

E N Gate June 1992

ZL«
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Date: July 1992

Number
PLAOLIG/0233-5
{CPMP]

Company
Baxter Healthcare
Lxd

Product
Recombinate
25010, 5001v
10081y

Therapeutic Class
Clotting Fagotor

Active
Constituent
antihasmophlic
Faotor

{ Recombinant)
[Company Term]

CSM/Blologlcals/ /8373 Meeting Appendix

SUBCOMMITTEE ON BIOLOGICALS

DRAFT RECOMMENDATIONS

On the evidence before them, the subcommittee
recommended  that the following comments and points
should be forwarded to the UPMP/Rapporteur:

i} Dutch rapporteur guestions

The UK  supports the pharmaceutical guestions
raised by the Dutch Rapporteur. These gquestions
are appended.

1i} Additional UK pharmaceutical guestions:

Part I

TA ADMINISTRATIVE DETALLS

- It would be helpful if in seotion 12314} the
manufacturers of the monoclonal antibody  and
immuncaffinity resin could be indicaved. {remark)
iB Summary of Product Characteristics

2. In the $PC, product literature, labels etc a

sultable riame should be used for the drug
substance  which  distinguishes it from native
Factor ¥III and other recombinant Factor VIIIs. A
suitable approved name for the drug substance
should be applied for. {(Major Point)

3. It would be helpful if the average specific
activity for the drug substance was given in the
SPC. {point for clarificatvion)

PART 11B

MANUFACTURE OF THE DOUSAGE FORM

4. 'The Dbioburden of the pre-sterile filtration
solution should be monitored.

ZM
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Date: July 1982

Humber
PLAOILIE/Q23I3-5
{CPMP )

Company
Baxter Healthcare
Led

Product
Recombinate
2E0IU, S001U
180010

Therapeutic Class

Clotting Factor

Active
Lonstituent
Antihasmophlic
Factor
{Recombinant}
{Company Term)

CEM/Bilologicals /98273 Mesting Appendizx

SUBCOMMITTEE ON BIOLOGICALS
DRAFT RECOMMENDATIONS

Part IIC

DRUG SUBSTANCE SPECIFICATIONS

5. The Company note that they have besn unable te
fully characterise the drug substance. The
rationals For not  including & Tangs of
physico~chemical tests {other than IDS-PAGE] into
the drug substance gpecifications should be given
and justfied. {major point)

6. Unless Jjustified, the carbohydrate composition
should be monitored. {(major point)

7. The Company have given only a minimum potencoy
in  the drug substance specifications. The drug
substance is a recombinant molecule with only low
amounts of ilmpurities. Therefore it would also be
of concern 1f the drug substance was to become
significantly wmore potent than that sstablished,
Buitable upper and lower limits for mean result
and fiducial limits should be set. {point for
clarification)

8. The yesul:t of the bioassay is given in units
while the expression of strength of the dosage
form is given in IU. the position should be
resolved. {point for clarification).

CELL BANEs

3. It should be clarified whether both WOB ¥ and P
are used currently. The size and rate of use of
call banks should be clarified. It sghould be
wlarifised whether there are any differences in the
ropulation doubling levels Detween the two oell
banks K and ®. {(point for clarification)

CELL CULTURE

10. During cell culture the 2500L bioresctors are
harvestsad abosut SYeLrY three dayvs until &5
population doublings. The usual duration of the

gell oculture process and the number of harvests
should be indicated. {point for clarification)

24
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Date: July 1982

Nunber
PL/AOLIIR/0233~5
{CPMP)

Company
Bawter Healtheare
Lad

Product
Recombinate
507U, 5001V
100010

Therapeutic Class
Clotting Factor

Active
Constituent
Antihaemophlic
Faotor
{Recombinant}
{Company Term]

cEM/Biologlioals /8273 Maeetbing appendix

SUBCOMMITTEE ON BICLOGICALS
DRAFT RECOMMENDATLONS

ig indicatrad that each 2500L bloreactor is
that filtersd

3. IE
harvested  every three days, and

conditioned media from several bloreactors is
loaded  onto the f£irst ohromatography resin as a
single batch. Details on the storage of harvests
should be given together with any limits on the

length of storage of harvests or any affect of
gstorage on stability. {peint for clarification}

12. It should e indigated 1f there are any
differences in the rAHF produced at different
times during the wcell oculture process. {(major
point )

PURIFICATION

13. The
Pactor
purified

Company {Baxter} also produces another
virx preparation {Hemofil-M] which is

using a2 monoclonal antibody ooecolumn.
Hemofil-M is derived from human plasma. 1L appears
that the same opurine hybridomas (¥F8.1.5.81 is
referred to  for Hemofil-M and Recombinate. In the
proposed BPC for Recombinate it iz olaimed that
®as  PRecombinate iz produced by mammalian osll

culture, no humsn viral agents ghould be pregent®.
Therefore:
13.1 it should be clarified whether the

moneclonal antibody used to make the affinivy
column  for wuse in the manufacture of Recombinate
and Hemofil-M are in fact exactly the same. {point
for clarification)

13.2 It ghould e
manufasturing process for Recombinate doss  not
share purification columns with those used for
Hemofil~M, ie dedicated columns are used. It
ghould be  indicated whether any compon facilitiss
are used  for Recombinate and blood derived
produnts. 2{Maisr Polnt)

confirmed that the

14. It should be confirmed that reprocessing in
drug  substance  manufacture will not scoour. {point
for clarification)
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Date: July 1992 CeM/Blologicals/92/3 Meating Appendix

SUBCOMMUTTEE ON BICLOGICALS

Number DRAFT RECOMMENDATIONS
PL/AGLLG/0233-5
{CPME )
5. It is idndicated {pd484} that the donors for
human transferrin used in MAD cell oculture is
Company tested for HTLY IXIT and HBsAg. It should be
Baxter Healthosre indicated if testing includes antibodiss for HIV 1
Led and 2, and HCV. The human transferrin should
comply with  the  CPMP  guidelines ‘'HMedicinal
products  derived from human blood and plasma®,
Product {point for clarification)
Recombinate
25010, 5003U i18. Brief detalls of the Dbicoreactors uszed for
10001 monoclonal antibody  production should be given.

{point for clarification?

Therapeutic Class 17. Detalls of the method for the rAHF inhibition
Cloteing Fackor assay referred to in the acceptance criteris (61}
o p504 and the Factor VIII function test oross
referred to on pd?®9 should be given {point for

Active clarification)

Constituent

Antibaemophlic 18. The Company note that it is difficult to fully

Faotor characterise the drug substance, raHF. Therefors

{Recombinant) centrel of the method of manufacture is important

[Company Term] e ensure consistency  of the drug substance. The
monocional  antibody immuncaffinity column is a key
step in the  purification process. AE o

manufacturers of the Mikb  are proposed, the
acoeptance criteria for physico-chemical tests
should be improved {(rather than ‘report result' or
"»8%%'  etel so that Mabk  from  either mits  of
manufacture is comparable. (This supplements the
guestion from the Rapporteur agking for the
results of a study of a direct comparison of
material from the two gites!. (major point}

19. At the moment the description of the
manufacture of the imwoncaffinity matris is bried
{reference iz made on p503 to a flow diagram}. The
manufacture should be degeribed. (major point)

20, If a different . wendor is ugsed  for
immunocaffinity matriz production {as mentioned on
p452}, the Marketing Authorisation should e
varied. {remark]

2L. The specifications for the F8.1 monoolonal
antibody Sepharose CL~48  imwuncaffinity resin
should  be improved to include a test  {with
suitable limits! to ensure that factor VITI does
bind sufficiently to the column. {major point!

vl £
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Date: July 1892

Number
PL/0116/0233~5
{CPMP)

Cmmganz
Baxter Healthcare
Lod

Produoct
Recombinate
2501U, 5007Iv
100010

Therapeutic Class

Clotbting Factor

Active

Congtl tuent
Antihaemophlic
Fagtor
{Recombinant)
{Company Term]

C8M/Biologicals/92/3 Mesting Appendix

SUBCOMMITTEE ON BIOLOGICALS
DRAFT RECOMMENDATIONS

CHARACTERIZATION OF THE DRUG SUBSTANCE

22. Figure IXIC:1.2.8a:1-1 {SDE-DAGE of  riHF)
referred to on p632 Appears to be miszsing as do
Pages 633-4, Pigure IIL:1.2,6c:0~1 {comparing rABF
and pdAHF on  SDS~PAGE) referred to on page 715
appesars to be missing from the data as do pages
717, ppTl2-3, pp7is-6, PR750~1. This may not be an
exhaustive list. These pages should be provided so
that the characterization of the drug substance
can be assessed. {(point for clarification)

von WILLEBRAND FACTOR

23. The Lompanyts production strategy uses
genetically engineered CHO cells which coexpress
VWE  {in order to stabilize the secreted raHF).
However, the structurs of theirp r¥WE has not been
clearly given. It is not indicated whether the
IVWF  secreted from the cells has the amine acig
sequence predicted from the gene seguence utilized
or whether post translational modification ooours.,
It is not clear whether thers are differences (eg
amino  acid  sequence, glycosylation ete) between
the rvWF produced and '‘native’ YWE. The position
should be resolved {major pointl.

IMPURITIES

24. It should be clarified whether any TAHF
related proteins {eg aggregates etol or whether
non IAHF  proteins are seen on SDE-PAGE, Ef

necessary appropriate tests with suitable limits
should be introduced ints specifications. {point
for clarification)

25. The calculated clearance factors {p562) for
some  lmpurities doss not appear Lo support the
proposad limits 2g pTid. For example, the
proposed limit for CHO proteins and BSA APPeALS
high {(limits proposed lug and 0. Bug per 10001V,
agsuming minimum specific activity of 4000IU/mg
this is equivalent to about 0.4% and $.32%). The
position should be clarified. {major point)

¥
o
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ate: July 1392

Numbear
PLAGLIR/0233~-5
[ OPME)

C‘ngany
Baxter Healthoars
Lt

Product
Recombinate
501U, 506070
160019

Therapeutic Clags

Ciotting Factor

Active
Constituent
Antihasmophlic
Factor
{Recombinant}
{Company Term}

cEM/Biologicals /9273 Meating Appendix

SUBCOMMTTTEE ON BIOLOGICALS

DEAFT BECOMMENDATIONS

BATCH ANALYSES (DRUG SUBSTANCE]

26, The batch analyses for the drug substance
given on pages 807-11 give the results of goms
tests as  "meets  specification  which makes it
difficult o ABEEES the consistency of the
product. {point for clarification).

27. The confidence intervals for bicassay resulss
should be given. {point for clarification)

Part 1IE
DOSAGE FORM SPECIFICATIONS

28. The acceptance wocriteriaz for the immuncoblot
test iz glven in the specifications {(IIE p82&~7}
as ‘eomplies to specification’. The acceptancs
criteria should should be improved and should
unless Justified gpecify which bands may be
present. {(major poeintt.

BATCH AMNALYSES OF FINISHED PRODUCT

¢9. It was unclear from the batch analyses given
ot pB38-9 what the nominal potency of the batches
ware. It is therefore dAiffisult to assess whethey
the bivassay results wers supportive of  the
proposed  specification limits. Confidence limits
for Dblcoassay resulis were alse not given. the

position  should Dbe olarified. {point foy
alarification}
I1¥

STABILITY OF THE DRUG BUBSTANCE

3. It should be indicated whether aggregates orv
degradation products have been seen on storage. It
is unclear whether the acceptance goriteria for
EDS~PAGE oy BRE-HPLC tests would sxolude bands or
paaks not normally sesn. As  the results of
stability studies {eg pB51l} are given as 'mests
specification' or ‘conforms’ it is difficult o
aszsess whether any degradation is ssen. {point for
slarification)

jz&
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Date: July 1992

Humber
PLAGLIG/O233-5
{CPME}

Company
Bagter Healthosre

Lid

Product
Recombinate
28010, 5001v
o001y

Therapeutic Class

Clotting Pactor

dotive
Constituent
Antihaemophlic
Faotor
{Recombinant )
[ Company Term]

CaM/Blologicals/B2/3 Meeting Appendix

SUBCOMMITTEE OH BIOLOGICALS
DRAFT RECOMMENDATIONS
STABILITY OF THE DOSAGE FORM

31. The data supplied suv far does not clearly
support a shelf life of 2 years at 25 C. The
potency  f{appendix IIP:2.3 a~3} appeared to fall
whan stored at highey tomperatures eg to below 90%
at 25 € or 30 £, However, when stored at 5 ¢ no
real trend for loss of activity was seen. This
infers  that degradation at 35 € iz significantly
higher than at % €, 7This may Dbe particularly
important as  the Company have noted that it is
difficult to.  fully  characterise the drug
substancs. The propossed shelf life should be
reduced or Justified. {maijopr point)

2. Unless Justified, it should be indicated
whether aggregates or degradation products of raHF
Are seen on storage at  the proposed maximam
temperaturs of storage. {(major point)

33. The results of the immunoblot test in
stability studies on the dosage form {appendix
IIF:2.3 a-3 pld4} are glven as 'pass’. It should be
indicated if any bands not normally seen are
observed. {point for clarification)

PART 110

34. It should be confirmed that all sterile device
components provided  with the produst somply with
BEC regquirements for sterile devices. Brisf
information on these devices zhould be provided,
&g supplier, materials of which they are composed,
methods of sterilisstion and packaging ste. {point
for clarification)

yart vV

35, hppropriaste samples of Recombinate should be

provided,
REMARK TO BIOLOGICALS BUBCOMMITTEE

information on viral testing and
clearance for Pecombinate  dosg not cause concern
at this stage it may be 1) difficult to fully
prediot  or test cell banks for all viruses, or i1}
te totally rely on the rvemoval of wviruses by

although the

partition effects in manufacturing processes.
Therefors Committee's advice is sought on whether

{az part of good manufacturing strategy) Conpanies
who utilise mammalian cell Llines should be
sncouraged o  incorporate a ~ sultable viral
ipactivation/ removal process {eg heat, chemical
inactivation, Filtration etol.

5
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Becombinate, poeder voor injectisvioeistef RVe L8030/ /=2
Assessment Reporg Bilthowen 32.%.2%4%2 page T8
oM 340782 3

. i ” § b ~
ONCIUSTION /ﬁufa% Qa??af%wuf& Pharciges obien]
Ghusakieny n aqs?mé“l ks ‘3:?&%3-?@? % P e
The following objections ave present: ’ ﬁw{i % errmmarclabinns Jaby Mag
Part 11 € 1: Speci{fications and rourine TESTE
5 3 Potency assay: & reguirement for the fiducial limit of error of the

estimated potsncy is lacking and should be sdded to the specificarion
{(fiducial limirs of ervor {peld, 95 of the estimarves poveney relative
to the stated potency).

Pare II £ 1: Genstic stabilicy

2. The stability of the cell sulturs during a common production run has
been validated at the RNA and DNA level . For recombinant proveins it
is common to demonstrate sequence-stabilicy ar both the DNA and the
procein level.
The Expert Report states (page 36} "the preduct produces at 127
gererations was indistinguishable from that produced at < &%
generations™. Supporving data (analysis methods, results) of this
statement could not be found in the dossier and -in srder to support
the stablility of the produced proteln sequence- ars ashed for,

Fart II € 1 Purification BEOLERE

A The reuss criveria for chromatographic columns should be stated more
precisely.
Limits for the dursrion of use andsor matber of runs should hae
considered once more experienced has been gained,

Part II € 1: Monoclonal sntibodies used in {mmunoaffinity chromstography

i Honoclonal antibody bateh analysis results of 3 Celltech batches and
5 Hyland batches sre submitted. However, a conclusive comparisen of
these results is nor possible due vo differences in {n-house analysis
{(Celirech vs. Hyland) methods and {presumably) refersnce
preparstisns.
in srder to ensure blolegical squivalence of the monoclional
antibodies produced by beth processes copparative results of batches
produced by beth processes should be provided, e.g. dirscy
comparative snalysis of batches From bork processes on the same 5D5-
FAGE and {narrow pH-gradienz) 1EF gels (subnit clesy photographs) and
guantivative results of r-AHF binding studies.

8 The in-process testing of the Hyland F8.1 produntion process should
be described in more detail. It is unclear which in-process tests on
microbial and viral sontamination are performed during each
production process. Moreover the vapscity of the Hyland F8.1
purificacrion process to remove/insctivate potential viral lmpurities
should be adressed,

Paxv 11 € 2: Human slbumin solution

&. In addivien to the guality reference *Ph.Eur. monegraph’ 1t should be
stated more swplicitly which virus vests will be carrisd our on blood
donatiens. In this aspect the albumin ought te comply with the {FMP
Hore For Cuidance *Medicinsl products derived from human blood and
plasma’ (coming into operation 1 may 1992},

Yy
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Recorbinate, poeder voor injectievloeistof RVS 16030/-1/-2
Aszssspent Report Bilchoven 12-%-1%%2 page 77
LEK 540/92 P3

Parc 1T B

7. Potency specification: The reguirement for the fiducisl limizs of
#rvey of the assay should be added to this specification,

g, The appllcation of an one-stage assay in the potency determination of

Recombinate should be justified by means of cross walidation data
{several batches) against the Fh.Eur. two-stage assay {using the MECa
1 standard).
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PL 00016 / 0233=35% Recombinate (Recombinant Yactor VIIT)

Preclinical Data Assessment Dr R M Lee MWay 1582

1. Intreduction

Recombinate is the product of Chinese Hamster cells derived from the ovary
and programmed genetically to express human Antihasemophilic Factor (VIII)
for the treatment of X-chromosome linked bleeding dimorder.

In some haemarthrosis treatments, the amount 9f Factor VIII administered
intravenously {25 IU/kg) is relatively low and designed to achleve
approximately 50% of normal circulating blood level.

in other more seriouy cases, the Factoar VIIT iz to be given repeatedly
with the object of reaching 100% of normal coneentration, but avolding
2xcess by monitoring plasma AME levels.

Treatment would usually continue for 3 days, except in the most severs
bleeds, when there is no time limit. Dose level may be appropriately
increased to overcome inhibitors at relatively low concentration.

Intrinsically there are no safety concerns associated with the use of a
human blood factor as replacement therapy; however, the route to this
synthetic material is complex and toxicity testing has been performed
throughout the development process to reassure that no adventitious agents
have besen introduced {or have been removed after introductiont.

Thus, several of the reported studies relate to products from cell lines
and sites of production which were examined before the final selection of
cell line 10A1C6 and the “Andover" manufacturing site.

The pharmaco-toxicological Expert Report [Appendix 1) follows the standard
CPMP format with tabulation of the individual studies. Only the relevant
tables are attached to this assessment i.2. those which refer specifically
to the product intended for clinical use.

2 Pharmacodynamics

Effectiveness of this rAHPF material was tested in dogs displaving an
inherited haemophilia due to Factor VIII deficiency and shown to be active
with a normal half-life, as long as proteclysis was inhibited by the
inclusion of aprotinin in the preparation.

Doses up to 5 or 10 times the expected maximum human doss were tested for
other pharmacological activity in rodents and dogs. Apart from shortening
of APTT {an expected consequence of excess Factor VIII) there was no
significant effect on maior organ systems.
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3. Kinetics and Biotransformation

Distribution of raAHF was also studied in haemophilic dogs {only 2 becasuse
of the scarcity of such models). The biological {activity) half-life
{ca. 18 hours) was comparable to that of plasma derived Factor VIII; in
rats, ***I labelled rABF material showed that the radicactivity remained
largely in the blood for similar periods, with the t... and AUC little
affected by repeated administration.

Since there is no information on the in wivo stablility of **9L-ralyr, the
presence and retention of radicactivity in tissues at various times after
administration iz difficulr to interpret. The Applicant’s suggestion is
that there is an initial metabolism of the rAHP to lower molecular weight
substances, but that this is concentration dependent, leaving some agtive
material in the blood for usefully long periods. Some iodine is attached
to components of low enough weight to be accumulated by the thyroid.

For these rat studies there ls no comparison with radiolabelled pdaHP, but
the distribution and elimination after i.v. dosing of rAHF does not appear
to raise any coneerns for safety or effectiveness in repeated olindeal
administration.

4. Toxicgolegy

The single dose studies with the material intended for the final product
{BL 1560 lot No. 2938R003) tested a maximum 3000 IU/kg i.v. and 10,000
IU/kg subcutansously and orally in rats. No acute effects attributable to
the treatment were observed over 14 days.

Tov. administration of 2,500 or 5,000 IU.kg of the same material to 1 male
and 1 female beagle caused a reddening of the skin and nild cedama,
together with slight change in behaviour for a few hours after dosing.
Further cbservation for 14 days revealed no other signs of adverse effect.

Repeated doslng to rats and cynomolgus monkeys alse indicated no toxicity
beyond that to be sxpected as a result of antibody formation to & product
sontaining such foreign proteins, viz - a prolongation of activated

partial thromboplaztin time {(APTT).

The maximum doses administered dally for 1 month in these tests {1,000
IV/kg for rats and 500 IU/kg for monkeys) were 10 or 5 times in excess of
the dose proposed for use in the clinical indication. In the 4 week monkey
study, dosing of rAHF produced no antibodies to BSA, Chinese Hamster Ovary
protein or von Willebrand factor, but antibody to the last-named was found
in the comparator control group of animals receiving pdaHF.

The general safety testing thus confirms the non-toxic nature of the raANp
itself and supports the purification procedure by indicating that effsots
due to residues are not present in the batches from the selected cell line
and manufacturing facility.
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The Expert Report argues that Reproduction Toxicity studies are not
necessary because this rARF product will be Category € for use in
pregnancy {(i.e. only to be given Yif clearly nesded®™) and the diseasge
indicated for treatment ooours predominantly in the male human population.

Buch an argument takes no account of the risk, 1if any, to the male
reproductive system. No histological changes in testicular cells were
found in the 1 month studies, but this is incomplete reassurance since the
testis weights after 4 weeks' treatment of monkeys at 250 and 500 IU/kg
were >50% higher than controls {(vehicle or pdAHF) in some animals. {? g}

These weight changes resolved in monkeys of the 2 week recovery group and
ware not seen in male rats under similar exposure conditions.

The appllicant has adopted a defensive strategy of conducting Mutagenicity
studies to cover the possibility that unidentified process contaminants
may poge a risk. Ho genotoxicity was detected in vitro or in vive.

Carcinogenicity studies were not attempted, antibody formation and the
lack of mutagenicicty being cited as adeguate reasons. This is accepted.

A particular study of the Antigenic properties of Bl&l rAHF was mads and
the results, considered in the Expert Report, lead to the conclusion that
TAHF will be similar to the already available pdANF in this respect.

Local tolerance by velns after l.v. injection was examined during the
single dose studies and found to be satisfactory. No tests of perivenous
or intra-arterisl adminisztration were done.

CONCLUSION and RECOMMENDATION

"Recombinate” Factor VIII product was not distinguishable from plasma
derived product in terms of physiological action st normal or excessive
blood levels. HNo unexpected adverse events of significance resulted from
the administration of this rAHF to animal models, but not all, possibly
ralevant, tesis were performed.

On balance, it is recommended that, in combination with the purification
process, sufficlent preclinical safety testing has been completed to
permit the Grant of a Product Licence on the basis of evidence that thiz
recombinant material is not significantly different from other ABF derived
from more direct human SOUrces.
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MEDICAL ASSESSMENT

This is a CPMP Bilotech application for Recombinate ~ the first
for a recombinant Pactor VIII. The Netherlands are rapporteur.

Recombinate is indicated for:

"Acguired and congenital Pactor VIII deficiency for the
prevention and control of haemorrhagic episodes.®

In the indications section the company state that "as
Recombrinate is produced by mammalian cell culture, no human
viral agents should be present, thersfore it may be dustified to
consider it as a primary treatment option in patients not
previcusly exposed to human blood derivatives. As sxpocted no
evidence of human viral infection has been reported with the uss
of Recombinate®.

Claims are alsc made for use when large repeated doses are
required {absence of blood group specific antigens}, and
patients with inhibitors below 10 Bethesda Units/ml.

Recombinate 1s not indicated for von Willebrand's disease.

The dosage is tallored to the individual patient and the type of
bleed. Instructions are at page ¥L . These doses are those
used with standard Factor VIII concentrates.

Y Introduction

This recombinant Factor VIII was developed by Genetics Institute
in Boston.

The protein is sxpreased in Chinese Hamster Ovary {(CHO) cells.
The original cell line VIII~49, only expressed the gene for
Factor VIII. A small amount of product was produced in roller
bottles at the Summa plant in Alburquerque, New Mexico. It is
called Summa product.

The Bumma product was given to the first 2 patients to receive
Recombinate for a pharmacokinetic study.

Subseguently, presumably to incresase vield a new cell line
10A1CE wan developed. This cell line contains a double
construct with genes for both Factor VIII and von Willebrand
Factor {vWF}.

The VWWF secreted into the culture medium stabilises the
Factor VIII and presumably allows highey vieldz. This also
means that a serum free medium can be usged.

Affinity chromatography using a Factor VIII monoclonal antibody

is used for downstream processing and the wWF is lost during the
PIDCBSE.
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Three different production procedurss for the 10AL08 cell iins
have been carried out, 3ll at the Genetios Institute plant in
Andover, Mass.

Batches from the 1031086 cell line ["aAndover® batches! have besn
used in all but the first two patisnts.

Recombinant Factor VIII is glvcosylated, but presumably
differently to the native produgt. However since the majority
of G-glycosviations on Factor VIII are in the B domain, which is
clipped by thrombin duriang activatiaaltheﬁﬁ differences may nob
e important.

Recombinate comtaing plasms derived human albumin to stabilise
the product.

2. Clinical Studies

A total of 126 patients have been exposed to Recombinate of whom
2 received the Summa product and the remainder material prepared
at Andover. This includes %8 previously untreated patients.

Some patients have received up o 4 yvears treatment.

4 glinical studies are reported of which two are pivotals long
teym trsatment in previcusly treated haemophiliases, and a study
in previously untreated patients {pups!. In addition there is a
pharmacokinetic study in 2 patients and a small study from
JAPan.

2.1 Pharmacokinetics (p 5(.)

Recombinate has been compared to two Baxter Products -
Hasmofil T {standard heat tresated concentrate] and
Haemofil ¥ {monoclonal puriflied concentratsl.

Kinetics wers looked at after the first doge and at regular
intervals during long term studles,

Half life and recovery {(traditional methods of monitoring
Pactor VIII) were simdlar o the standard produocts.

The Tk of 18hrs is comparable to the data for other
Factor VIIT products.

Lomy term treatment 4id not alter the kinetics of
Recombinate.

2.7 EBfficacy ‘EW

In the long term study patients treated themselves at home
and few veported formally on efflicacy.

Por those patients who did, responses were termed good or
excellent I{p 54 .
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A good indicator of efficacy is that the majority of bleeds
rasponded to a single infusion of Hecomblinate.

In the Japanese study (7 patients) {(p WHTE, deseripbive
responses were provided.

It appeared that Recombinate was very effective.

In addition (p &0 ) a number of patients had surgery under
Recomblinate cover, successfully.

This includes one haemophiliac who had a liver transplant,
gurely a severe test of haenostasis.

2,3 Safety
2.3.1 Adverse events {p Q{ 3

ondy & few minor adverse events were reported-in the

clinical trials. Ho deaths or withdrawals were
agsociated with adverse events.

2.3.2 Liver function (p{] )

L¥FI's were reported for all the previously treated
patients. There was & tendency for £luctuation, as
practically all the patients had long standing hepatic
impalirment.

Cne patient appears to have become HBshg positive
during treatment. Bowever he had gome markers of
liver disease {HBcAb! at baseline.

Liver function tests on the pups were not reported.
These results must be seen prior to licensing.

2.3.3 Iphibitors (p ‘&if?; }

Prior to the advent of AIDS, the development of an
inhibitor was the most serious complication for
hasmophiliace. Mortality and morbidity from
hasmorrhaglioc events 1s markedly inoreszed in these
patients.

The incidence of inhibitors in patients with severe
hasmophilia in the UK iz aboub 15%.

Mogt inhibltors appsar sarly in treatment ~ 82% in
lesz than 30 exposure days.

]

et e
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Theve hag been concern about the possibility of an
increased incidence of inhiblitors in patlents
receiving Recombinate or highly purified plasma
derived Factor VIII. Rates of up to 30% have been
reported in pups recsiving Monoclate {monoclonal
purified vIiII} or Kogenate {another recombinant
Factor VIII productl.

Patlents receiving Recombinate have been carefully
monitored for inhibitors and this aspeoct was the
primary endpoint sought in the pup study.

Ho new inhibitors have developed in previcusly treated
patlents.

7 pups have developed inhibitors, including 3 of high
titre., This iz an incidence of 16% and is comparable
to the baseline incidence in new patients.

The company will continue to monitor the situation.

2.3.4 T cell subsets {p é? 3

These have besn monitored in the long term study,
where most of the patients were HIV positive.

There has been a tendency for s Fall in T. count.

However individual data show marked fluctustion in
patients over tinme,

Recombinate does nobt appear to affect T cell nunbers.
3. Expert Report {p&}g‘)

This is by Dr BEd Gompertz who is an emploves of Baxter, It has
a good discussion - particularly in relation to inhibltors.

The conclusions are appended.

4. spe (p%1)

The statement that preclinical studies have shown that
fecombinate is safe and effective should be removed from the
gections on Undesirable BEffects and Pharmacologlosl properiies.
5. HMedical Comment

Recombinate lsg effective in the reguested indications.

pata for LFTs in the pup study should be supplied to complets
the safety package.

A product licence should be granted.

I
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BAXTER HEALTHCARE CORPORATION, HYLAND DIVISION

pviiceneeonsionees
wmsnsshaA ot

Part 022 Pharmacology/Toxicology Expert Report -
Recombinate™ Antihemophilic Factor (recombinant) ﬁ P P E N} g x - f

INTRODUCTION

Individuals with classic hemophilia, an X-chromosome-linked bleeding disorder, are deficien:
or lacking in factor VI {Anthemophilic Factor), a protein which panticipates in the intrinsic
pathway of blood coagulation (1). Human and animal sourced therapeutic commersial
concentrates of factor VIII have Deen on the market since 1965 and these produsts have
dramatically improved the ease and omteome of trestment, however they bave led 10 patiem
exposure to viral pathogens {(e.g. hepatitis and AIDS {2,3,47) and other harmful COTATHNANS,
Consequently there is a demand for therapeutic factor VIII concentrates with increased purity,
aguvity, stability, and reduced viral risk (5.%). In maponse to this need, 3 manufacturing
process has been developed to produce a human factor VI derived from recombinant D
wechnology, a recombinant form of antthemophilic factor (tAHF). This rAHF is the aciive
ingredient in Recombinate™ Amihemophilic Factor (recombinant), Production of rAHE is neit
dependent upon plasma supply or processing, therefore the assurance of availabiiity is greatly
increased. It is also free of blood group antigens, thus potentially increasing the safety of large
or repeated infusions (7). For additional information on the msnufacturing process ses Pant
OC:1.2.3 Manufacruring,

The active ingrediem, bulk Antihemmophilic Factor (recombinant} is derived from cultire
supernatant of a Chinese Hamster Ovary (CHO) cell line genetically engineered to synthesize
human Anthemophilic Factor. The secreted rAHF is purified from the ceil culture medium by
immunoaffinity chromatography utilizing an anti-factor VI monocionai antibody followed by
ton exchange chromatography. Preclinical srudies evaluated in this report were fntended o
demonstrate product safety and efficacy. In addition, rAHF manufsctured at three facilities from
twa cell lines (VI-H9 and 10A1C6) was compared with plasma-derived Antibemophilic Facior
(pdAHF.

This report provides 4 critical evaluation of the preciinical experimental studies performed o
assess the pharmacodynamic, pharmacokinetic, and antigenic properties of tAHF, as well a3 both
the acute and subacute toxicity of this product. Ideally for a product such as factor VIII, which
is intended for long wrm repeated use, an assessment of cheonic toxicity would also be provided,
However, as this rAHF is a human protein the assessments in animais of chronic toxicity s
particularly problemanic because, as 2 human protein, it will be antigendic in animals. The value
of animal pharmacodynamic, pharmacokinetic and antigenicity studies is also somewhat suspect
for the same reason, however provided these studies are interpreted as being only indicative of
the probable metabolism amd biological activity of the protein in man, they are useful.

With these caveats, the experiments providing the basis for this report are sumimarized in Table
i and dizoussed below,
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