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P N SUDCOMXI EE OH SAFEfl EFFICACY AWl) ADVERSE

0116/0233-5

Reconmendations 
company:

On consideration of the evidence before them 
Baxter Healthcare Ltd the Committee advised that a product licence 

should be granted for this preparation on 
condition that satisfactory responses to the 

Product: following comments are provided to the CPMP 

Recombinate 1. Liver function data for the study in 
260, 500 and I000lU previously untreated patients should be 

provided 

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

Recombinant Clotting 2l The statement that preclinical 
Factor studies have shown that Recombinate is 

safe and effective should be deleted, from 
the sections on Undesirable Effects and 

Active  onstit nt Pharmacological Properties. 

Factor VIII 22 The statement in the indications 
section, that Recombinate may be 
considered as a primary treatment option 
in patients not previously exposed to 
human blood derivatives should be deleted. 
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Late: July 1992 CSM/Bioiogicalsf92/3 meeting Appendix 

SUBCOMMITTEE ON BIOLOGICALS 

Number RECOMMENDATIONS 
PL/0116/0233-5 
CPMP)

On the evidence before them, the subcommittee 
recommended that the following comments and points 

C2 an should be forwarded to the C 'I /Rap orte r 
Baxter Healthcare 
Ltd 

i) Dutch rapporteur questions 

Product The UK supports the pharmaceutical questions. 
Recombinate raised by the Dutch Rapporteur. These questions 
:2501u, 5001U are appended. 
1000IU 

ii) Additional 'W pharmaceutical question 
Therapeutic Class 
Clotting Factor Part I 

Active 
Constituent
Ant ihaemohil is 
Factor 
(Recombinant) 
[Company Term] 

IA AD I IS RA 

1. It would 
manufacturers 
immunoaf f inity 

13 SUMMARY OF 

IIVE DETAILS 

be helpful if in section 1A3 (d) the 
of the monocional antibody and 

resin could be indicated. (remark) 

PRODUCT CHARACTERISTICS 

2. In the SPC, product literature, labels etc a 
suitable name should be used for the drug 
substance which distinguishes it from native 
Factor VIII and other recombinant Factor Vills s 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 clarification) 

PART II. 

DEVELOPMENT PHARMACEUTICS 

4. The acceptable ranges of e ci i.ents in the 
finished product appear to be wide, eg a two fold 
range of albumin [This is wider than for another 
monoclonal antibody u.rified FVIII, HemofilM, 
produced by the same Company) The rationale for 
the ranges of excipients should be given (point 
for clarification) 

Page 221 

WITN6406019_0002 



Number
PL/Ol1.6/0233 
(CPMP) 

ea n an 
Baxter Healthcare 
Ltd 

CSN/Biologicals/92/ 3 Meeting Ap-pendi, 

O BIOLOGICALS 

RECOMMENDATIONS

PART ITh 

MANUFACTURE OF THE DOSAGE OC 

4. The bioburden of the pre-sterile filtration 
solution should be monitored. (point for 
clarification) 

Product Part IIC 
Reconthi n .t 
250113. 5081U DRUG SUBSTANCE SPECIFICATIONS 
I000IU 

5. The Company note that they have been unable to 
fully characterise the drug substance . The 

Therapeutic Class rationale for not including a range of 
Clotting Factor physicochemical tests (in addition to SDS-PAGE) 

into the drug substance specifications should be 
given and justL.ed. (major point) 

Active 
Constituent 6 o Unless j.istrfied, the carbohydrate composition 
Antihaemophilic should be monitored 

a  (major point)
Factor 
(Recombinant) 7> The Company have given only a minimum potency 
[Company Term] in the drug substance specifications. The drug 

substance Is a recombinant molecule with only low 
amounts of impurities. Therefore it would also be 
of concern if the drug substance was to become 
significantly more potent than that established 
Suitable upper and lower limits for mean result 
and fiducial limits should be set. (point for 
clarification) 

S. The specifications should include a test for 
activity using a suitable chromogenic method. 
(point for clarification) 

9. The result 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) . 

GENETICS 

10. In volume 2 p286 (II ) the vWF is stated to. 
contain a poijoma. enhancer .elerent b I t should be 
clarified whether the construct contains pol oma. 
or S%740 sequences. (point for clarification) . 
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Date: July 1992 

Number
PL/0116/023 5 
(CPMP) 

Company
Baxter Healthcare 
Ltd 

CM/ iologicals 192/3 Meeting Appendix 

1 .Or' 411rEE ON BIOLOGICALS 

RECO MATIONS 

11 in volume 7 pp538-40, batch 9A03H055B 
consistently gives restriction maps shifted from 
other samples run on the same gels. The Company 
should be asked to comment on this. ( point for 
clarification) 

12. It should be indicated whether the genes for 
rAHF and rvWF are located on the same chromosome. 

Product It should be indicated on which chromosome the 
Recombinate genes are located. it should be indicated whether 
2501U, 50OIJ there is any loss of stability (eg in yield)
1000IU because the chromosome(s) or genes for rAHF or 

rvWF are lost at different rates during cell 
culture. (point for clari: icat.ion) 

Therapeutic Class 
Clotting Factor 13. The host-vector system should be monitored at 

the end. of cell culture. (major  point)

Active CELL BANKS 
Constituent 
Antihae o hilic 14. It should be clarified whether both WOE K and 
Factor P are used currently. The size and rate of use of 
(Recombinant) cell banks should be clarified. It should be 
[Company Term] clarified whether there are any differences in the 

population doubling levels between the two cell 
banks K and P. (point for clarification) 

CELL CULTURE 

15. it is indicated (eg 11C p370) that back 
inoculation of bioreactors can occur. It should be 
indicated under what circumstances this can occur. 
It should also be indicated whether product 
produced from such bioreactors will be from cells 
exceeding the population doubling level at which 
stability has been demonstrated. it should be 
in.icated whether back inoculation can occur more 
than once. (point for clarification) 

16. During cell culture the 2500E bioreactors are 
harvested about every three days until 65 
population doublings. The usual duration of the 
cell culture process and the number of harvests 
should be indicated. (point for clarification) 

tc 
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Date: July 1992 CSI/ i alogicals/92 3 Meeting Appendix 

SUBCOMMITTEE ON BIOLOGICALS 

Nut tier RECOMMENDATIONS 
PL/0116/0233-5

9 
(CAMP) 

q p 
Th e

q y p Rry yy y~~n r qro 
whichcircumstances1 t a  circ .m stances under YY ich it. i nec ss ry necessary

to to concentrate cells before adding fresn medium 
during cell expansion should be clarified (point 

n for clarification) 
Baxter Healthcare 
Ltd l8 P it. is indicated that each 2500L bioreactor is 

harvested every three days, and that filtered 
conditioned media from several bioreactors is 

Product loaded onto the first chromatography resin as a 
R c mbinate single batch. Details on the storage of harvests 
2501U, 5801J should be given together with any limits on the 
I000lU length of storage of harvests or any affect of 

storage on stability . (point for clarification) 

'hera ic Class 19 . it should be indicated if there are any 
Clotting Factor differences in the rAHF produced at different 

times during the cell culture process (eg yield, 
ph sico-chemical characteristics such as Western 

Active Blot) .n (major point) 
Constituent 
Antiha' op cili ` PURIFICATION 
Far
(Recombinant) 20. It should be confirmed that reprocessing in 
[Company Term) drug substance manufacture will not occur. (point 

for clarification) 

21. The ranges for in-process controls applied to 
recovery from the three chromatographic steps (eg 
Pharm Exp Rep, 11Cs1a2n ) may be wide in the light 
of production experience and consideration could 
be given to tightening them. It is unclear how the 
upper limit of 125% recovery for the Mono S step 
can be achieved. (point for clarification) 

MONOCLONAL ANTIBODY!COLt4 

22. The Company (Baxter) also produces another 
Factor VIII preparation (Remofil- ) which is 
purified using a monoclonal antibody column. 
iemofil-M is derived from human plasma. It appears 
that the same murine hybridoma (F°6 1.5.6) is 
referred to for emofil-M and Recombinate . 
Therefore: 
22.1 It should be clarified whether the 
monoclonal antibody used to make the affinity 

column for use in the manufacture of Recombmate 
and emof il.-N are in fact exactly the same . (point 
for rlarifi atio:n) 
22.2 It should be confirmed that the 

manufacturing process for Recoiubi. ate uses 
dedicated columns. (Major Point) 
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Date: July 1992 C; I iolegjcais/9/3 Meeting Appendix 

SUBCOMMITTEEON BIOLOGICALS 

Number RECOMNENDATIONE PL/0116/0233®5 
(CRmp) 23 a It is indicated: (p464) that the donors for human transferrin used in NAb cell culture are tested for HTLV III and H s g, It should be indicated if testing includes antibodies for Baxter Healthcare 
Ltd 

HIV 1 and 2, and H V The human transferrin should comply with the CPMP guidelines Medicinal products derived from human blood and plasma,, (point for clarification) 
Product 
Re chjnate 
2501 OOl 

24, The Company (Baxter) also anwhic:h, 
~.000lu 

FVIII product (Hemofil-
produces 

plasma derived) which appears to be purified using the same MAb. It is indicated in the Hemofj1•^K file that cattle used 
Theta eut .c Class 

as source for bovine materials used in NAb manufacture, may be fed Clotting Factor ruminant feed.. The position for Recombinate should be clarified and if necessary justified. It should be indicated 
Active 

whether CPMP guidelines on BEE are complied with. (point for clarification) 

An
Constituent 

tlnaemophilic 
Factor 

25. The viral inactivation/removal studies to be 
(Recombinant) 

performed on the Hyland procedure for NAb purification should take [Company Term] account of the Cp? guideline on viral validation . (Supplements question 5 from the rapporteur  ,. (Remark) 

26. It is noted by the Company (eg II`i. p419-20) that some instability of the hybridoma is observed. The Company should ensure that this is not compromising their ability to produce consistent batches of antibody with the 
characteristics necessary for production of consistent J`i11 products a The Company should provide reassurance that the instability is not more of a problem with the production procedure. used by Highland Hayward compared with Ceiltech, 
(point for clarification) 

27. Brief details of the bioreactors used for monoclonal antibody production should be given 
(point for clarification) 

28 Deta.ils of the method for the rAHF inhibition assay referred to in the NAb acceptance criteria 
(GI) on p504, and the Factor VIII function. test cross referred: to on p499 should be g.iren (point for clarification) 

IN
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Date# July 1992 , !iologicals; 2/3 Meeting Appendix 

SUBCOMMITTEE ON IO OGICA : 

Number RECOMMENDATIONS
PI,/01i€1`0233-5 
(C MF) 29 The purification of the MAb is described 

vaguely; eg pp4 2-3, the columns used for 
purification of the MAb are described only as. 

Company ' anion exchange chromatography' or ' mixed mode ion 
Baxter Healthcare exchange;. The columns used should be specified. 
Ltd (point for clarification) 

30. The Company note that it is difficult to fully 
Product characterise the drug substance, rA!F. Therefore 
Recombinate control of the method of manufacture is important 
2501U,  500111 to ensure consistency of the drug substance. The 
I000IU monoclonal antibody imzrninoa±finity column is a key 

step in the purification process. As 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 

1595% etc) so that NAb from either site of 
manufacture is comparable. (This supplements the 

Active question from the Rapporteur asking for the 
Constituent results of a study of a direct comparison of 
Antihaemophilic material from the two sites). (major point) 
Factor 
(Recombinant) 31. At the moment the description of the 
[company Term] manufacture of the immunoaIfinity matrix is brief 

(reference is made on p503 to a flow diagram) . The 
manufacture should be described. (major point) 

32. If a different vendor is used for 
immunoaf f inity matrix production (as mentioned on 
p452), the Marketing Authorisation should be 
varied. (remark) 

33. The specifications for the FS.l monclon.al 
antibody Sepharose CL4B inm nunoaffinity resin 
should be improved to include a test (with 
suitable limits) to ensure that factor VIII does 
bind sufficiently to the column. (major point) 

von WILLEBRAND FACTOR 

34. The Compan 's production strategy uses 
genetically engineered CR0 cells which coexpress 
rvWF (in order to stabilize the secreted rAH ) . 
However, the structure of their rvWF has not been 
clearly given. It is not indicated whether the 
rvWF secreted from the cells has the amino acid 
sequence predicted from the gene sequence utilised 
or whether post translational modification occurs 
it is not clear whether there are differences (eg 
amino acid sequence, glycosylatiori etc) between 
the rvWF produced and 'native vW . The position 
should be resolved (major point). 

N 

Page 226 

WITN6406019_0007 
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SUBCOMMITTEE ON BIOLOGICALS 

N,,,LMher° RECOMMENDATIONS
PLO116JO233-5
 P ) IMPURITIES 

3 r It should be clarified whether any rAHF 
Come related proteins (eg aggregates etc) or whether 
Baxter Healthcare non rAHF proteins are seen on SDSPAGE, If 
Ltd necessary appropriate tests with suitable limits 

should be introduced into specifications. (point 
for clarification) 

Product 
Recombinate 36a  The calculated clearance factors (p562) for 
2501U, SOOIU some impurities does not appear to support the 
I0001U proposed limits eq p774< For example, the 

proposed limit for CRC proteins and BSA appears 
high (limits proposed lug and 0.8:.g per 1000I J, 

Therapeutic Class assuming minimum specific activity of 000IU/mg 
Clotting Factor this is equivalent to about 0.4 and 0.32 ) -0 The 

position should be clarified « (major point) 

Active BATCH ANALYSES (DRUG 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) difficult to assess the consistency of the 

product. (point for ciarificatiord. 

38. The confidence intervals  for bioassay results 
should be given. (point for clarification) 

39. In the Pharm Exp Rep (110 1.2.8) it is. 
indicated that batch analyses for material. 
produced in 1989 are provided. Data from later 
batches should be provided, if available. (point 
for clarification) 

Part TIE 

DOSAGE FCRM SPECIFICATIONS 

40. The acceptance criteria for the imunoblot 
test is given in the specifications (TIE p8 .6-7) 
as " complies to specifications The acceptance 
criteria should should be improved and should 
unless justified specify which bands may be 
present. (major point). 

41. Baxter also produce another VIII (plasma 
derived), iemofil- . It appears that the bioassay 
proposed for 9emof l-M and Eecomoinate are 
different (two stage and one stage) assays even 
though both products are monoclonal antibody 
purified FVIIIs produced by the same Company. The 
position should be clarified and justified. (point. 
for clarification) 
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SU:; CO 

E 

t BIOLOGICALS ~O

E: 

M+TMIT 

' OY'EL3.5NDAAIOXy 

Number 
BATCH ANALYSES FINISHED PRODUCT 

(CPMP) (C Mp) 

42. It was unclear from the batch analyses given 
on p639-9 what the nominal potency of the batches 

Company were. It is therefore difficult to assess whether 
Baxter Healthcare the bioassay results were supportive of the 
Ltd proposed specification limits. Confidence limits 

for bioassay results were also not given. The 
position should be clarified. (point for 

P~
rooduct.q 

clarification) 
+r, 

Rcombina 
ry

e

2
 

y ^'y^ ''s 
0olU II&~ .

~{ 
(5 0I L~~+R ~, 

1000) sJ 

STABILITY OF THE DRUG UB T CE. 

Therapeutic Class 43. It should be indicated whether aggregates or 
Clotting Factor degradation products have been seen on storage. It 

is unclear whether the acceptance criteria for 
SDS-RAGE or RPHLC tests would exclude bands or 

Active peaks not normally seen. As the results of 
Constituent stability studies (eg p851) are given as 'meets 
Antihaemophiilc specification' or 'conforms' it i:s difficult to 
Factor assess whether any degradation is seen. (point for 
(Recombinant) clarification) 
[Company Term 

STABILITY OF THE DOSAGE FORX

44. The data supplied so far does not clearly 
support a shelf life of 2 years at 25C. The 
potency (appendix IIF 2 3 a-3) appeared to fall 
when stored at higher temperatures eg to below 90% 
at 25 C or 30 C. However, when stored at 5 C no 
real trend for .bass of activity was seen. This 
infers that degi adati.cn at 25 C is significantly 
higher than at 5 C. This may be particularly 
important as the Company have noted that it is 
difficult to fully characterise the drug 
substance. The proposed shelf life should be 
reduced or justified. (major point) 

45. There is a suggestion of an increase of 
activity on storage of some batches. This could 
indicate activation since only one--stage assays 
are used. Additional assays by two-stage or 
chromogenic methods should be used to check this. 
(point for clarification) 
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SUBCOMMITTEE ON BIOLOGICALS 

Number RECOMMENDATIONS 
PL/0116/O233-5 
(0P ? ) 46 Unless justified, it should be indicated 

whether aggregates or degradation products of rAHF 
are seen on storage at the proposed maximum 

Conpny temperature of storage m (major point) 
Baxter Healthcare 
Ltd 47 g The results of the ifmmunoblot test in 

stability studies an the dosage form (appendix 
I IF 2.3 a-3 p14) are given as ' pass' > It should be 

Product indicated if any bands not normally seen are 
Recombinate observed. (point for clarification) 
2OIU, 5001U 
100IU PART IIQ 

4 . It was unclear how anti-FVIII antibody in 
Theraeutrc Class patients had been measured: by inhibition of FVIII 

(tin Factor assay or by direct measurement of anti-FVTII 
antibody . The position should be clarified < (point 
for clarification) 

Active 
Constituent  49, It should be confirmed that all sterile device 
Antihaemophilic components provided with the product comply with 
Factor EEC requirements for sterile devices, Brief 
(Recombinant) information on these devices should be provided, 
[Company Term]! eg supplier, materials of which they are composed,. 

methods of sterilisation and packaging etc. (point 
for clarification) 

) 

Part V 

50. Appropriate samples of Recombinate should be 
provide.. (remark) 

1. In view of the complex nature of the drug.

substance, Reconthinate should be subject to 
product monitoring. (remark) 
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The following objections are present; 

Part II C 1. Spacificatione And routine tests 1. Potency assay. A requirement for the fidtacial lioait of error of the estimated potency is leaking and should be added to the speeificatiori. (fi4ucjel limits of error (p-0,95) of the e.stissated potency relative to the crated pa tency) . 

Part 1I C 1; Genetic stability 
2. The Stability of the cell culture dttrtnp a coeoon produ€otirsrt rte; has be  validated at the PJJA and DNA level. For recombinant proteins it. is common to demonstrate sea uenca-stability- at both the fNA, cmi the protein level. 

The Expert ,eport states (page. 35) the produtt pro4tee et 127 eterstions was inatistin uishable from that produced at <' 65 generations", supportira data (analysis methods, raszxits) of this sty Lament could not be found in the dossier mead sin order to support the stability of the produced protein sequence- are asked for. 
Part II C 1. purification process 
3. The reuse criteria for chromatographic colas should be stated more. precisely. 

Limits for the durations of use and/or number of runs Should be considered once sore eaper"i.er~csd has been gained. 

Part II C 1! Monoclonal entibodt,es used in osffi.nity chrocarogrephy a, Monoclonal antibody batch analysis results Of 3 6elltet.h batches and 5 1yle:sd batches ate submitted. However, a conclusive comparison of these results is not possible wawa to differences in in-houase enelys is ( elltech vs. Hyland) methods and (preeumably)) referencepreparations
In order to ensure biological equivalence of the eonoclonal antibodies produced by both processes comparative results of batches produced by both processes should be provided, e.g. direct comparative analysts of batches from both processes on the ease Ds ,PACE and (narrow pW gradient) ZF gels (submit clear photographs) and quantitative results of r - :P binding studies, 

5. The ins  process testing of the Hyland F.1 production process should be deatribed in more detail. It is unclear which i -proce.ss tests on microbial and viral contamination are performed during each 
production process. Moreover the capacity of the Hyland F .1 
purification process to remove/inactivate potential viral impurities Should be edressed, 

Part II C 2; an elbustn eoivtion 
It addition to the quality reference 'Ph.gvr, monograph, it should be 
stated more explicitly which virus testa will be carried out on blood. 
donations, In this aspect the albumin ought to comply with the PHI' Note For Guidance Medicinal products derived from human blood and 
plasma' (coming into operation 1 may 1992)
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Fart 32 E 
Potency SPecifiration. The requtxe ent for the fidurial lints of 
error of the assay should be added is this specificatirn. 
The app cation of ar o stage assay io the potency date :raati ra i tern airate should be justified by weans of crass validatio data 
(several beaches) Against the Ph.tur. tss*•stsga uaay (using the SEGA 1 standard) , 
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,.OMMERCIAE IN CONFIDENCE 

TYPE OF APPLICATION NU ER: P OI1 /023 -5 
NAS 

PRODUCT NAME; RECOMBINATE 
PROPOSE CERTIFICATE/LICENC.E IWLOER: 

BAXTER HEALTHCARE LIMITED 
THERAPEUTIC CLASSIFICATION: 

MANUFACTURER OF DOSAGE FORM CLOTTING FACTOR 
A IBAXTER LOS ANGELES 

RECEIVED: 1 MAY 1992 
LEGAL STATUS k SALE/ STIPPL' ': 

P+OM HOSPITAL'CLI NI CS MEETING : JULY 1992 

CO1MI'ITE` ON SAFETY O 
First r oiitbinant Factor VIII MEDICINES 

StYBCOMMITTEZ: SEAR 
... 

CONSIDERATION BY OTHER 
STS-pCOMMITTEES; BIOLS 
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INTRODUCTION 

This is an application for a Marketing Authorisation for Reco'nbnate. 
The active ingredient i.s a recombinant factor VIII, and the active 
ingredient is referred to by the Company as antihaemophilic factor 
(recombinant), rA F. 'The active ingredient is produced in a genetically 
engineered Chinese Hampstead ovary cell line. The purification process 
involves the use of a monoclonal antibody affinity column. 

It is a CPMP concertatiorz application (No 43) and the Netherlands is 
acting as Rapporteur. 

Recombinate injection is presented as a lyophilised powder and is for 
intravenous administration following  reconstitution wi.th the 
accompanying diluent, water for injections. Three strengths are 
proposed, nominally  250, 500, or 1000IU per bottle. 

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

STRUCTURE OF rAHF 

The precise structure of rAHF has not. been defined precisely by the 
Company . The Company note that the primary translation product is 
subject to past-tra.nsla ionai modifications which result in a series of 
variants.. 
Given below is a narrative description of the structure of rAHF, and 
given on the next pages are flow diagrams indicating the post-
translational modifications 
The primary translation product of rAHF ml A is a 2351 amino acid 
protein. During transit through the lumen of the endoplasxnic reticule , 
a 19 amino acid leader peptide is cleaved from the amino terminus. The 
resulting 23.32 amino acid precursor protein is further cleaved 
proteolyticaily to generate amino terminus 'heavy chain' peptides that 
range in size from 90KD to approximately 200kD, and carboxy terminus 
derived °light chain peptides of approximately 80 kD { and 
approximately 12£1 kD for a minor variant. Although a:AHV heavy chains 
are heterogeneous in length, they have a uniform amino terminal 
sequence and are extensively glycosylated with both N-linked and 
O-  linked carbohydrate The light chains of rAHF are also glycosylated, 
although not as extensively as the heavy chains Amino terminal 
sequence analysis of the light chain indicates that two species 
predominate „ one begining at amino acid 1649 and another begining at 
amino acid 1658. in. addition, a relatively small fraction of light 
chain in the rAHF complex is in the form of a 120 kD peptide that 
begins at amino acid 1314. The heavy and light chain subunits of rAHF 
remain associated, stabilised as a metal (Ca++) complex that can be 
disrupted by the addition of chelating agents such as EDTA.Q 

4-
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Part 11 CQL2,2 Descrption 
Recsrnbinatc A tthe opf iic Factor (r o inant A + CAi p~j r5aBAXTER ifEALTUCARE CORPORATION. RYLAND DIVISION 

FIG C:L2 2 b4 

37 fl

OH 

I,gure IJ :L2.? bI. During secretion., the pthnary = 5140n rodnct is processed into two T unis: the ttinowtertttimli heavy chain and czrboxy4ermina1 light chain.  Thrnmbiin tom) i estion activates and thea inactivates r 
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PHARMACEUTICAL SUMMARY  OF THE D V OPMENT AND MAUFACTURE OF PECO INATE 

I T ODUCTION 

Presented here is a summary of the pharmaceutical aspects of the development, production and manufacture of pecombinate, 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 1992) , 

Recombinate injection is presented as a lyophilised powder and is or intravenous administration following reconstitution with the accompanying diluent, water for injections. Three strengths are proposed, nominally 250, 500, or 1000I ' per bottle. 

The active ingredient is a recombinant factor VIII, and the active ingredient is referred to by the company as antihaenophili.c factor recombinant), rAH . The drug substance i  produced n genetically eg ,neered Chinese Hampstead ovary (co.) cells and part of the purification process involves the use of a monoclonal antibody affinity column 

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

DRUG SUBSTAHCE 

For the structure of the., drug substance please see the section structure of rAHF" above. 

The drug substance is produced in _ genetically engineered CEO cells. Historically two cell, lines have been used. The VIII-9 cell line was employed in a pilot production run to make material for phase I clinical trials early in the development of rAHP. The 1DAlC6 line was employed for all subsequent production and scale up to make material for clinical trial and commercial use.. The Company note that there have been four clinical production campaigns. 
1986 production ("`400L harvest scale) at contract facility, Summa, Albuquerque, 4ew Mexico, using VIII-- 9 cell line. 1988 production ( l4O0L harvest scale, 1.600E bioreactor) at Genetics Institute ( I) Cambridge USA facility, using cell line 10 lC6 (WC ). 
1966 campaign ( 2100L harvest scale, 2500L bioreactor) at 01 Andover manufacturing facility, using cell line 10 1c6 (W P)m 1969 onset of commercial scale production ( 6000r harvest scale, three 2500L bloreactor°s) at GI Andover facility using cell line 10 .1.c6 (c P).

The Company have provided little information on cell line VIII-N9. However, it appears that the expression vector used for integration contains the full length AEF c NA sequence and expresses 1 FR. The VIII-9 was used in serum containing medium in roller bottle production 
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Part .UIC .13 'n curftg 
R omb n te.,  AnthmpMk Facts recombnarn 
BA ER HEALIBCARE CO92ORATION. RYLAND DIVISION 
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Human genomic DNA sequences encoding factor VIII amino acid sequences 
were used as probes to detect cDNa clones from a human foetal liver 
cN. library. Four overlapping cD . clones were combined to give rise 
to a single full length eDNA sequence which was used for the cell 
lines. Generation of cell. line 10AlC6 (see diagrams on previous pages) 
required the co-integration of two vectors, one coding for rAHF and one 
for DHFR expression for methotrexate selection, followed by integration 
and amplification of a third vector for recombinant von Willebrand 
factor ( rvWF) and adenosine deaminase with dC ' ii 2 1 -deoxyycoformycin ) 
selection. The apparent amplification unit for the rAHF contains two 
copies 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 rAHF and rvW ' is about 500 and 20 respectively. The coexpressed 
rvWF stabilizes the rAHF produced by the cells. 

After adaptation to suspension culture and serum free growth, two WCBs 
have 'been constructed. l0AlC6 WCB K and 1OAIC6 WCB P. These two WCBs 
differ only in that MCB/WCB K were established by adaptation of i0AiC6 
cells to serum free culture conditions prior to removal of selective 
pressure (2°deoxycoformycin), whereas the M /WCB P were established by 
adaptation to serum free culture conditions after removal of selective 
pressure. The cell line l0lC6 is characterised for freedom from 
microbial contamination at the WCB level and after extended culture. 

Two media are used for cell culture. Medium 072, which contains 
methotrexate, is used for the first 8 - 12 generations from the WCB. 
Medium 054 is used thereafter. Both media contain BSA. 
Vials (2 to 8 ) of the WCB are expanded in spinner flasks. The culture. 
is expanded into increasingly larger spinner flasks using a batch 
reteed process. The cell culture process is continued, in batch refeed 
mode, in a 250L bioreactor, which is then used as inoculum for a 2500L 
bloreactor also in batch refeed.. Three 2500L bioreactors are used. The 
source of the inoculum can be another 2500L bioreactor. After about 
three days a portion of the medium is removed (typically 2000L), which 
is then refed with fresh medium, The batch refeed process continues 
until a maximum of 65 generations. Validation studies have included. 
studies on extended cell cultures. 

Cells are separated from the conditioned medium by filtration. The 
filtered conditioned medium is then processed on a monoclonal antibody 
column (2 x 1.58) . Filtered conditioned media from several bioreactors 
are loaded onto the resin as a single batch. After isocratic elution 
from the i. unoaffinity system, the eluate is loaded onto a cation 
exchange (Mono S) chromatography system (14.7L). This column is washed 
then eluted with with an increasing salt gradient. The selected Mono 
eluate fractions are pooled and loaded onto the Mono Q chromatography 
system (320m1) in the final step of the process. This column is eluted 

in 

an 

increasing salt gradient. 

Th e 
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stored 
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Upon completion of production of the drug substance, the bulk rAHF transferred on dry ice from GI, Andover to Baxter Healthcare Corporatio Ryland Division, Los Angeles, 

DOSAGE FORM 

The finished product is formulated as a sterile lyophylised powder for iv injection following reconstitution with WFI Three strengths are proposed, 250, 500 and 100010'. The exclplets present are albumin, sodium chl.or.ide, h dine, Polyethylene glycol, and calcium chloride. Recombinate is presented in a 30m1 clear glass bottle with rubber stopper and protective aluminium caps. 
For the manufacturing of Recom,inte , one to six batches of bulk rAHF mar be used to prepare finished product depending on the strength of the finished product « The 'pooled bulk r. ` is assayed The pooled bulk is diluted 13 with buffer solution and assayed again, The solution is further diluted with another buffer to a ' target' and assayed again. This potency is used to dilute the solution to the desired value for the dosage form. The potency is rechecked. After adjustment of the pH, the solution is sterilised by filtration CO 22u) The sterile solution is dispensed into the glass bottles and then freeze dried. The bottles are stoppered under vacuum and cappedReleased vials can be labelled at the US site or in the facility in Lessines (Belgium),. 
The proposed shelf life of the lyophylised product is 2 4 months at 2 , 25 C After reconstitution it is recommended that it is used withinhours.

C 

GI prepared and characterised the ml.5.6 . ridoma cell line which produces the F8.1 monoclonal a tibodj used in rARF puri,f.icat.ion. The hybridoma was obtained by fusion of a non-secreting line with spleen cells obtained from mice immunised with plasma derived factor 
vii . The F8 1 NAb is to the 43kD thrombin fragment on the AHF heavy chain. Aliquots of the cell line were transferred to Celltech (UK) and to the Hyland. Hayward facility for large scale production of the monoclonal antibody. Each Company established WCBs. 

Each Company uses a different method of cell. culture and purification for the NA Celltech uses essentially a batch process, and purification involves protein-A, XE chromatography (DEE Sepharose ` ) , diafiltration and sterile f.iltrati,on. The process at Hyland uses a continuous process and purification involves Fast Flow Scpharose chromatography,, anion 15 chromatography, m xed mode and anionic ISchromatography, and sterile filtration chromatography steps can be repeated, 
The monoclonal antibody is linked to Sepharose CL4B activated with cyanogen bromide After completion of the antibody binding step, excess sites are blocked by reaction with glyci e and the affinity resin is extensively washed R The resin is stared in Tris buffer with 0.01.% thiomersa.l 

22 
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GENERAL SAS OF DEFICIENCY (p ARN UT1 > ) IN THE APPLICATION  FOR A 
MARKETING AUThORI SATION 

The Dutch Rapporteur has raised a number of pharmaceutical questions in 
their assessment report and these are generally endorsed.. In addition 
to the Rapporteur questions, further questions are proposed by the UK 
secretariat ,° The list of Dutch questions and the proposed UK 
pharmaceutical  questions are given at the end of the report and in the 
draft Eiologlcal subcommittee recommendations. 

The major 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 physics-chemical 
characterisation 

impurities. The proposed limits for some impurities (eg CRC 
proteins, BSA) appear high 

Bioassay: The assay needs to be cross validated against the Ph. Eur. 
method, and fiducial limits need to be applied. 

Anti FVIII C monoclonal antibody column (used in purification) 
As two sites of manufacture of the MAb are proposed, further 

information is required d to show comparability of the NAb produced 
at different sites. Specifications for the NAb may need to be 
improved. 
- it needs to be clarified whether the same NAb columns are used 
for Recombinate and emofil-M (a plasma derived FVIII) . 

Viral removal inactivation potential of the manufacturing process 
at one site (Hyland) needs to be indicated, 

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

A suitable name needs to be given to the drug substance (to 
distinguish it from other recombinant FVIIIs or native material) 

Committees advice is sought on whether the Company should be 
encouraged to incorporate a suitable a viral inactivation/removal step 
(eg heat, chemical inactivation, filtration etc) into the manufacturing 
process. 

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

ViralRemoval/inactivation 

The drug substance, rA ", is produced from a genetically engineered 
mammalian CO cell line, and is the purification process involves a 
moncolonal antibody column . The NAb is obtained from a murine 
hybridoma. 
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The genetically engineered CEO 10A.106 cell line did not show th$ 
presence of viruses under the test methods except for A and C type 
retroviral particles (by electron microscopy) . A scaled down 
purification process for rABF has been studied for viral clearance 
(BVD1 P13, murine xenotropic retrovirus, Rec 3, SV 40) and clearance 
rates of 10E7 to >10R13 were obtained (see Pharm Exp Rep). 
The murine hybridoma cell line did not reveal the presence of viruses 
except for type A and C retroparticle (electron microscopy) an . was 
positive for manganese dependent RT activity in some tests. 
The MIth can be made at two sites (Celitech and Hyland) , The viral 
clearance studies performed at Ceiltech CMLV, IBR, Reo3, 5V40) gave a 
clearance of >10E6. The capacity of the process at Hyland to remove 
viruses has not been performed but the Company has been asked to 
investigate (see Q5 from the .apporteur) . Celitoch and Hyland use 
different cell culture processes and purification procedures for the 
MAb 

Although the information on viral testing and clearance does not cause 
concern at this stage it may be I) difficult to fully predict or test 
cell banks for all viruses , 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 
trategy Companies who utilise mammalian cell lines should be 

encouraged to incorporate a suitable viral inactivation/removal process 
(eg heat, chemical inactivation, filtration etc)_ 

PHARMACEUTICAL  RECOMMENDATION

The pharmaceutical questions raised by the Dutch Rapporteur are 
endorsed. The UK raises additional questions. The Dutch questions and 
the proposed additional UK 

pharmaceutical questions are given in the 
Draft Recommendations of the biological Subcommittee (July 1992)

Provided the Pharmaceutical questions are reso -Veda grant of a product 
license could be recommended. 

Gate June 1992 
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Date: July 1992 / .iologic /9 13 Meeting Appendix 

SUBCOMMITTEE ON BIOLOGICALS 

Number DRAFT RECO ATIONS 
PL/0116 1023 -
(C MP3 

On the evidence before them, the subcommittee 
recommended that the following comments and points 

cp should be forwarded to the c M /papporteur: 
Baxter Heaithcare 
Ltd 

1) Dutch rapporteur questions 

Product The IlK supports the pharmaceutical questions 
Recomb .hate raised by the Dutch Rapporteur m These e e$ iorns 
2 OIU. 500IU are appended, 
100010 

ii) Additional UK pharmaceutical cue tion -;
Therapeutic Class 
Clotting Factor Part I 

IA DX!A.LS 
Active 
Constituent 1 It would be helpful if in section 1A.3(d) the 
Antihaemophlic manufacturers of the monoclonal antibody and 
Factor irmunoa f pity resin could be ind sated. (remark) 
(Recombinant) na.nt 
[Company Term] lB Summary of Product Characteristics 

2, In the SPC$ product literature, labels etc a 
suitable name should be used for the drug 
substance which distinguishes it from native 
Factor VIII and other recombinant Factor VIIIsa 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 
SP C. (point for clarification) 

PART II 

MANUFACTURE OF THE DOSAGE FORM 

4 s The biourden of the pre-sterile filtration 
solution should be monitored. 

IM
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Date: July 1992 

Number
L/0116/0233 5 

(C MP) 

Company 
Baxter Healthcare 
Ltd 

Product 
Recombinate 
250IU. SOOIU 
10001 

Therar?egti ° Class. 
Clotting Factor 

Active 
Constituent
.ntihaemophlic 
Factor 
(Recombinant) 
[Company Term) 

f iologicais/92/3 Meeting Appendix 

t7 ' BIOLE I AL a 

DRAFT RECCMMSNDATIONS 

Part IIC 

DRUG SUBSTANCE SPCIFICAT1ONS 

9. The Company note that they have been unable to 
fully characterise the drug substance. The 
rationale for not including a range of 
physico-dhemicai tests (other than D - A ) into 
the drug substance specifications should be given. 
and justfiedm (major point) 

64 Unless justified, the carbohydrate composition 
should be monitored, (major point) 

7. The Coepany have given only a minimum potency 
in the drug substance specifications. The drug 
substance is a recombinant molecule with only low 
amounts of impurities Therefore it would also be 
of concern if the drug substance was to become 
significantly more potent than that established. 
Suitable upper and lower limits for mean result 
and fiducial limits should be set . ( point for 
clarification) 

. The result 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 BANKS

9.. It should be clarified whether both WCB K and P 
are used currently. The size and rate of use of 
cell banks should be clarified. It should be 
clarified whether there are any differences .in the 
population doubling levels between the two cell 
banks K and P. (point for clarification) 

CELL CULTURE

10. During cell culture the 2500L bioreactors are 
harvested about every three days until 65 
population doubling. The usual duration of the 
cell culture process and the number of harvests 
should be indicated. (point for clarification) 
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Date- July 1992 C JBiologicalsl /3 Meeting Appendix 

SUBCOMMITTEE ON BIOLOGICALS 

Number DRAFT RECOMMENDATIONS 
PL/ ul1 0233-5

CPMP 
1.e It is indicated that each 2500L hioreactor is 
harvested every three days, and that filtered. 

Company conditioned media from several bioreactors is 
Baxter Healthcare loaded onto the first chromatography resin as a 
Ltd single batch Deto is on the storage of harvests 

should be given together with any limits on the 
length of storage of harvests or any affect of 

Product storage on stability. (point for clarification).. 
Rerombinate 
2608, SOOXU 12, it should be indicated if there are any 
100001°U differences in the rARF produced at diffrent 

times during the cell culture process. (major 
point) 

Therapeutic Class 
clotti:ng Factor PURIFICATION 

13. The Company (Baxter) also produces another 
Active Factor VIII preparation (Hemofil-M) which is 
Constituent purified using a monoclonal antibody column. 
Antihaemophlic Bemofri-M is derived from human plasma. It appears 
Factor that the same murine hybridoma (F8.3...5.6} is 
(Recombinant} referred to for Bemofii-M and Recombinaté. In the 
[Company Ter:.] proposed EPC for Recombinate it is claimed that 

¢~ as Recombinate is produced by mammalian cell 
culture, no human viral agents should be present". 
Therefore: 
13.1 It should be clarified whether the 

monoclonal antibody used to make the affinity 
column for use in the manufacture of Recombinate 
and Bemofl-M are in fact exactly the same. (point 
for clarification). 
13.2 It should be confirmed that the 

manufacturing process for Recombinate does not 
share purification columns with those used for 
Eert fit -M, ie dedicated columns are used. it 
should be indicated whether any common facilities 
are used for Recombinate and blood derived 
products. 2(Major Point) 

14. It should be confirmed that reprocessing in 
drug substance manufacture will not occur . (point 
for clarification) 
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Dates July 1992 

Number 
Pb/O116/0233-5 
(CPmP ) 

Company
Baxter Healthcare 
Ltd 

Product
Recombinate 
20IU, SOOT' 
1000ItT

Th ra utic Class 
Clotting Factor 

Active 
Constituent 
Anf ihaemophlic 
Factor 
(Recombinant) 
(Company Term] 

CSI/Biologicals/92/ 3 Meeting Appendix '. 

DRAFT RECO'1MENDATIOIS [ 

15. It is indicated (p464) that the donors :for 
human transferrin used in MAb cell culture is 
tested for }LV III and HHsAg. It should be 
indicated if testing includes antibodies for HIV I 
and 2, and HCV. The human transferrin should 
comply with the CPMP guidelines °Medicinal 
products derived from -::human blood and plasma' 
(point for clarification) 

16. Brief details of the bioreactor.s used for 
monoclonal antibody production should be iv n. 
(point for clarification) 

17. Details of the method for the rAHF inhibition 
assay referred to in the acceptance criteria ( 1) 
on p504 and the Factor VIII function test cross 
referred to on p499 should be given (point for 
clarification) 

18. The Company note that it is difficult to fully 
characterise the drug substance, rARF. Therefore 
control of the method of manufacture is important 
to ensure consistency of the drug substance. The 
monoclonal antibody immunoaffinity column is a key 
step in the purification process. As two 
manufacturers of the MAb are proposed, the 
acceptance criteria for physico-chemical tests 
should be improved (rather than 'report result' or
'>95%` etc

.)
so that MAb from either site of 

manufacture is comparable. (This supplements the 
question from the. Rapporteur asking for the 
results of a study of a direct comparison of 
material from the two sites) . (major point) 

19. At the moment the description of the 
manufacture of the immunoaffinity matrix is brief 
(reference is made on p503 to a flow diagram). The 
manufacture should be described. (major point) 

20. If a different vendor is used for 
immunoaffinity matrix production (as mentioned on 
p452), the Marketing Authorisation should be 
varied. (remark 

21. The specifications for the P8.1 monoclonal 
antibody Sepharose CL-4 immunoaffinity resin 
should be improved to include a test (with 
suitable limits) to ensure that factor VIII does 
bind sufficiently to the column. (major point) 
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Bate. July 1982 CEM/Binlcg.icals/92/3 Meeting Appendix 

E 'B OMXIITTEE OIL SIOLOGICALS 

Number DRAFT RECOMMENDATIONS 
Pl,/0ll6/0233-6 
(CPMP) 

CHARACTERIZATION OF THE DRUG SUBSTANCE

hO za 22 Figure I 
. n2.6aaJ-j ( DSPAGE of AHF) Baxter Nealthcare referred to on p432 appears to be missing as do Ltd pages 633-4. Figure IIC 1q2, c.2-1 (comparing rARE and pdABF on D -PAGE) referred to an page 715 

Product 
appears to be missing from the data as do pages 717. P:p7 2-3 A pp735-6, PP7 0-1. This may not be an Re mb  nate exhaustive list. These pages should be provided so 2501u, 50011 that the haracter . at,io n of the drug substance 1000W can be assessed. (point for clarification) 

von WILLEBRpNn FACTOR 
` tic  Class

Clotting Factor 23. The Company's production strategy uses genetically engineered cHO cells which coexpress rvWF (in order to stabilize the secreted rAHF Active However, the structure of their r " has not been Constituent clearly givens It is not indicated whether the Anti.2ae ophli.c rvWE secreted from the cells has the amino acid Factor sequence predicted from the gene sequence utilized (Recombinant) or whether 
post translational modification occurs, (company Term] It is not clear whether there are differences (eg amino acid sequence, glycosylation etc) between the rte' produced and 'native' vw, The position Should be resolved (major  point). 

IMPURITIES 

24, It should be clarified whether any rAHP related proteins (eg aggregates etc) or whether non rARE proteins are seen on SDS PAGE. If necessary appropriate tests with suitable limits should be introduced into specifications, (point for clarification) 

25. The calculated clearance factors (p562) for some impurities does not appear to support the proposed limits eg p774, For examnnple, the proposed limit for CHO proteins and BSA appears high (limits proposed lug and 0 8u  per 100018, assuming minimum specific activity of 4 t001J/mg this is equivalent to about 0 m 4 and 0.3 ) . The position should be clarified, (major point) 
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Date July 1992 C a/io1c€gi ;: /9/3 Meeting Appen. ix 

SUBCOMMITTEEON BIOLOGICALS 

Number DRAT` RECOMNENDATIONS
RLf01.1.6/0 '.33-S 
BCM f 

BATCH ANALYSES (D RU( 3tPJS1.M:CE)

Company 26w The batch analyses for the drug substance 
Baxter Healthcare given on pages 807-'11 give the results of some 
Ltd tests as "meets specificatian" which makes it 

difficult to assess the consistency of the 
product (point for clarification)

Product 
Recombinate 27. The confidence intervals for bioassay results 
250Th, 5001U should be given. (point 

for clarification) 
10001!:1 

Part lIE 

Thera ,etc Class DOSAGE FORM SPECIFICATIONS 
Clotting Factor 

2 , The acceptance criteria for the immun.: lot 
test is given in the specifications (liE p8 6- ) 

Active as 'complies to specification' . The acceptance 
Constituent criteria should should be improved and shouLd 
kitihaemophlic unless justified specify which bands may be 
Factor present. (major point) a 
(Recombinant) 
(Company Terms) BBATCH ANALYSES OF FINISHED R0DUCT 

29.. It was unclear from the batch analyses given 
on p838-9 

what the nominal potency of the batches 
were. It is therefore difficult to assess whether 
the bioassay results were supportive of the 
proposed specification limits, Conf .de.ce limits 
for bioassay results were also not given, the 
position should be clarified. (point for 
clarification) 

lI` 

STABILITY OF THE DRUG SUBSTANCE 

30. It should be indicated whether aggregates or 
degradation products have been seen on storage. It 
is unclear whether the acceptance criteria for 
SD -PAGE or RP-BPLC tests would exclude bands cr 
peaks not normally seen. As the results of 
stability studies (eg p55l) are given as 'meets 
s cification' or 'conforms it is difficult to 
assess whether any degradation is seen. (point for 
clarification) 

M 

Page 251 

WITN6406019_0032 



Date: July 1992 CM/Biologicals/92/3 Meeting Appendix 

SUBCOMMI EEC BIOLOGICALS 

DRAFT RECOMMENDATIONS 
Number 
PL/0116/0233'5

Cram any 
Baxter Healthcare 
Ltd 

Product
Recombinate 
2501U, 500IU 
I000IU 

Therapeutic Class 
Clotting Factor 

Active 
Constituent 
Antihaemophlic 
Factor 
(Recombinant) 
[company Term 

STABILITY OF TIE DOSAGE FORM 

31. The data supplied so far does not clearly 
support a shelf life of 2 years at 25 C. The 
potency (appendix IIF; 2.3 a--)) appeared to fall 
when stored at higher temperatures eq to below 90% 
at 25 C or 30 C. Rowever, when stored at 5 C no 
real trend for loss of activity was seen. This 
infers that degradation at 25 C is significantly 
higher than at 5 C. This may be particularly 
important as the Company have noted that It is 
difficult to fully characterise the drug 
substance. The proposed shelf life should be 
reduced or justified. (major point) 

32. Unless justified, it should be indicated 
whether aggregates or degradation products of rAEF 
are seen on storage at the proposed maximum 
temperature of storage. (major point) 

33, The results of the immunoblot test in 
stability studies on the dosage form (appendix 
III': 2.3 a-3 p14) are given as 'pass'. It should be 
indicated if any bands not normally seen are 
observed. (point for clarification)

PART I1Q 
34. 

It should be confirmed that all sterile device 
components provided with the product comply with 
EEC requirements for sterile devices. Brief 
information art these devices should be prov<ded, 
eg supplier, materials of which they are composed, 
methods of sterilisation. axid packaging etc. (point. 

for clarification) 

Part V 

35. Appropriate samples of Recombinate should be 
provided. 

REMARK TO BIOLOGICALS SUBCOMMITT 

Although the information on viral testing and 
clearance for Recombinate does not cause concern 
at this stage it may be i) difficult to fully 
predict or test cell banks for all viruses, 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 strategy) Companies 
who utilise mammalian cell lines should be 
encouraged to incorporate a ` suitable viral 
inactivation/ removal process (eg beat, chemical 
inactivation, filtration etc).
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Sonar vapor ,n i+ vl . lr.ta RV Assessment Report bilthoaen 12-$-i992 page 7 LGI 540/92 PJ 

The following obeotions are present < 
t r ~x 1ea. 

Part I2' C l: Specifications and;romtt . ;tests 
% 

1. Potency assay: A requirement for the fiducial limit of error of the estimated potency is lacking and should be added to the specificati on
(fi,ducisl limits of error (pO,95) of the estimate-d potency relative to the stated potency), 

Part II C 1. Genetic •tsbility 
2. The stability of the cell culture during a common production run has been validated at the RNA and DNA level, For recombinant proteins it is common to demons' rate sequence-stability at both the DNA and the protein level. 

The Expert Report states (page 36) the product produces at 12.7 
generations was indistinguishable from that produced at < 6$ 
generations", Supporting data (analysis methods, results) of :this statement could not be found in the dossier and :in order to asapart the stability of the produced protein sequence- are asked :for. 

Part II C 1: purification process 
3. The reuse cr..ceria for chromatographic columns" 

should be stated more precisely. 
Limits for the duration of use and/or number of runs should be considered once more experienced has been gained 

Part 11 C 1 ; Monoclonal antibodies used in immunoaffinity chtomatogrijthy 4. Monocicnal antibody batch analysis results of 3 Cellteoh batcl. s and 5 Hyland batches are submitted, however, ,a conclusive comparisoan of these results is not possible due to differences in in-house analysis (Celitech vs, Hyland) methods and (presuna'blY.)) reference 
preparations. 
In order to ensure biological equivalence cf the mtnc~tlonal 
antibodies produced by both processes conpsrative results of batches produced by both processes should be provided, e.g. direct 
comparative analysis of batches from both processes on the same SDS. 
PACE and (narrow ply-gradient) .ILE gels (submit clear photographs) and 
quantitative results of r-. F binding studies. 

5. The in-process resting of the Hyland P6,1 production process should be described In more detail, It is unclear which in-process tests on 
microbial and viral contamination are performed during each 
production process, Moreover the capacity of the Hyland P6.1 
purification process to remove/inactivate potential viral impurities 
should be &dressed. 

Part II C 2 s Human albumin solution 
6. In addition to the quality reference ,Ph.lur, monograph it should be 

stated more explicitly which virus tests will be carried out on blood 
donations. In this aspect the albumin ought to comply with the CFNP 
are For Guidance 'Medicinal products derived from human blood and 

plasma` (coming into operation I may 1992),, 

ZT 
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Re o i. ate p der voor ijectiev1oitof RV 16030/1,'-2 
Assessment keport ,1 ho en 12-5-1992 page 77 
L i 540/92 P.7 

Part 11 E 
7. Potency specification;: The requirement for the fiducial Lt of 

error of the assay should be added to this specifieetioo. 
8, The application of an one stage assay in the potency determination of 

Peconbinate should be justified by meana of cross validation data 
(several batches) against the Ph,Eur. trr-stage assay (using, the MEGA 
I standard), 
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p 01016 / 0233-35 Recombinate (Recombin zt Factor VIII 

Preclinical Data ssessment Dr R M Lee ?lay 1992 

1a  Introduction 

Recornbinate is the product of Chinese Hamster cells derived from the ovary 
and programmed genetically to express human Antihaemophilic Factor (VIII)
fo.r° the treatment of Xchromosome linked bleeding disorder 

In some haem.rthrosis treatments, the amount cf Factor VIII administered 
intravenously ( 5 i g) is relatively low and designed to achieve 
approximately 50% of normal circulating blood level. 

In other more serious cases, the Factor VIII is to be given repeatedly 
with the object of reaching 100% of normal concentration, but avoiding.
excess by monitoring plasma AHF levels, 

Treatment would usually continue for 3 days , except in the most severe 
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 rateri,al is complex and toxicity testing has been performed 
throughout the development process to reassure that no adventitious agents 
have been introduced (or have been removed after introduction). 

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 10AIC6 and the &Andover g# manufacturing site 

The pharmaco-toxicolo icai Expert Report (Appendix  1) follows the standard 
CPMP format with tabulation of the individual st=udi.es . only the relevant 
tables are attached to this assessment ,i . e . those which refer specifically 
to the product intended for clinical use 

pharm acod am.ics 

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

Doses up to 5 or 10 times the expected maximum human dose were tested for 
other pharracological activity in rodents and dogs.. Apart from shortening 
of App (an expected consequence of excess Factor VIII) there was no 
significant effect on major organ systems. 
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3 Kinetics and Bi.otransforr atl.on 

Distribution of rAHF was also studied in haemophilic dogs (only 2 because 
of the scarcity of such modes). The biological (activity) half-life 
(cam 18 hours) was comparable to that of plasma derived Factor VIII; in 
rats, labelled rAHF material showed that the radioactivity remained 
largely in the blood for similar periods, with the tj_/ and AUc little 
affected by repeated administration 

Since there is no information on the in vivo stability of 113 1-r  ̀ , the 
presence and retention of rad ,oactivity In issues at various times after 
administration is difficult to interpret. The Applicant's suggestion is 
that there is an initial metabolism of the rAHF to lower molecular weight 
substances, but that this is 

concentration dependent, leaving some active 
material in the blood for usefully long periods a some iodine is attached 
to components of low enough weight to be accumulated by the thyroid 

For these rat studies there is no comparison with radiolabelled pdAHF, but 
the distribution and elimination after .i s v. dosing of rA F does not appear 
to raise any concerns for safety or effectiveness in repeated clinical 
administration 

4 Toicoloa 

The sine le dose studies with the material intended for the final product 
(L 160 lot No 2938R009) tested a maximum 5000 lU/ g i..v« and. 10,000 

lu/g 

subcutaneously and orally in rats No acute effects attributable to 
the treatment were observed over 14 days 

I.v administration of 2,500 or 5,000 lUp g of the same material to 1 male 
and 1 female e beagle caused a reddening of the skin and. mild oedema 
together with slight change in behaviour for a few hours after dosing. 
Further observation for 14 days revealed no other signs of adverse effect, 

pe sated cloai n to rats and cynomolgus monkeys also indicated no toxicity 
beyond that to be expected as a result of antibody formation to a product 
containing such foreign proteins, viz m- a prolongation of activated 
partial thromboplastin time (AP )

The maximum doses administered daily for 1 month in these tests (1,000 
lU/kg for rats and 500 U/ g for monkeys) were 10 or S 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 % illebrand factor, but antibody to the 1astnamed was found 
in the comparator control group of animals receiving pdAHF. 

The general safety testing thus confirms the non-°toxic nature of the rAHF 
itself and supports the purification procedure by indicating that effects 
due to residues are not present in the batches from the selected cell line 
and manufacturing facility.

4 
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The Expert Report argues that Reproduction Toxicity studies are not 
necessary because this r7HF product will be Category C for use in 
pregnancy (i,e. only to be given "if clearly needed`'") and the disease 
indicated for treatment occurs predominantly in the male human population 

Such an argument takes no account of the risk, if any, to the male 
reproductive system No histological changes in testicular cells were 
found in the I month studies, but this is incomplete reassurance since the 
testis weights after 4 weeks treatment of monkeys at 250 and 500 :U/kg 
were > 0 higher than controls (vehicle or p ) In some animals. 

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

The applicant has adopted a defensive strategy of conducting Muta n,.cy 
studies to cover the possibility that unidentified process contaminants 
may pose a risks o genotoxicity was detected in vitro or in vivo. 

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

A particular study of the Anti epic ro roes of 10 rAHF was made and 
the results, considered in the Expert Report, lead to the conclusion that 
rAHF will be similar to the already available pdARF in this respect. 

Local tolerance by veins after i.v< injection was examined during the 
single dose studies and found to be satisfactory No tests of privenous. 
or intra-arterial administration were done, 

CONCLUSION and REC0MMENATl fi

"Recombinate°l Factor V111 product was not distinguishable from plasma 
derived product in terms of physiological action at normal or excessive 
blood 1eve1s No unexpected adverse events of significance resulted from 
the administration of this rANF to animal models, but not all, possibly 
relevant, tests were performed 

On balance, it Is recommended that, in combination with the purification 
process, sufficient preclinical safety testing has been completed to 
permit the Grant of a Product Licence on the basis of evidence that this 
recombinant material is not significantly different from other MF derived 
from more direct human sources.. 

S 
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MEDICAL ASSESSMENT

This is a CPMP Biotech application for Recombinate. - the first 
for a recombinant Factor VIII, The Netherlands are .rp. .. rtu.rs 

Recombinate is indicated fort 

"cuired and congenital Factor VIII deficiency for. the 
prevention and control of haemorrhagic episodes , e~ 

I . the indications section the company state that as 
Recambinate is produced by mammalian cell culture, no human 
viral agents should be present, therefore it y be justified to 
consider it as a primary treatment option in patients not 
previously exposed to human blood derivatives. As expected no 
evidence of human viral infection has been reported with the use 
ofRecombinate"

Claims are also made for use when large repeated doses are 
required (absence of blood group specific antigens, and 
patients with inhibitors below 10 Bethesda Unitsfml. 

Recombinate is not indicated for von Willebrand's disease, 

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

1 introduction 

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

The protein is expressed in Chinese Hamster Ovary (CEO) cells. 
The original cell line VIII-4 , only expressed the gene for 
Factor VIII. A small amount of product was produced in roller 
bottles at the Summa plant in A1burquerque, lew Mes.icos It is 
called Summa product 

The Summa product was given to the :first 2 patients to receive 
Recombinate for a p.arzaco.inetic study. 

Subsequently, presumably to increase yield a new cell line 
IOAlC6 was developed . This cell line contains a double 
construct with genes for both Factor VIII and von Willebrand 
Factor (vWF) 

The vWF secreted into the culture medium stabilises the 
Factor VIII and presumably allows higher yields. This also 
means that a serum free medium can be used. 

Affinity chromatography using a Factor VIII monoclonal antibody 
is used for downstream processing and the vWF is lost during the 
process
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Three different production procedures for the 10A106 cell line 
have been carried out, all at the Genetics Institute plant. in 
Andover, Mass. 

Batches from the 1O lc6 cell line ("Andover"batches) have been 
used in all but the first two patients 

Recombinant Factor VIII is glycosylated, but presumably 
differently to the native product. However since the majority 
of 0-glycosylationa on Factor VIII are in the B domain, which is 
clipped by thrombin during activation,thee differences may not 
be important. 

Recombinate contains plasma derived human albumin to stabilise 
the product 

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 58 previously untreated patients

Some patients have received up to 4 years treatment. 

4 clinical studies are reported of which two are pivotal - long 
term treatment in previously treated haemophiliacs, and a study 
in previously untreated patients (pups) In addition there is a 
pharmacokinetic study in 2 patients and a small study from 
Japan. 

Recombinate has been compared to two Baxter Products --
aemofii. T (standard heat treated concentrate) and 

Haemofil M (monoclonal purified concentrate 

Kinetics were looked at after the first dose and at regular 
intervals during long term studies 

Half life and recovery (traditional methods of monitoring 
Factor VIII)  were similar to the standard products. 

The TI of 16hrs is comparable to the data for other 
Factor VIII products° 

Long term treatment did not alter the kinetics of 
Recombinate 

22 fficac , 

In the long term study patients treated themselves at home 
and few reported formally on efficacy. 

For those patients who did, responses were termed good or 
excellent (p 3a 

L7 
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A good indicator of efficacy is that the m ajorty of bleeds 
responded to a single infusion of Recci inate, 

In the Japanese study (7 patients) (p '1L), descriptive 
responses were provided. 

It appeared that Recombinate was very effective. 

In addition (p 60 a number of patients had surgery under 
Recombinate cover, successfully. 

This includes one haemophiliac who had a liver transplant, 
surely a severe test of haemostasis. 

2.3 Safety 

2.3.1 Adverse events ( p 

only a few minor adverse events were reported in the 
clinical trials. No deaths or withdrawals were 
associated with adverse events. 

2. .2 Liver function (p I ) 
LTT s were reported for all the previously treated 
patients. There was a tendency for fluctuation, as. 
practically all the patients had long standing 'epatic. 
impairment 

One patient appears to have became k9s.Ag positive 
during treatment. However he had some markers of 
liver disease cAb) at baseline. 

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

2. 3.3 nbi.bi.tc rs (p 4171) 

Prior to the advent of AIDS 
a 

the development of an 
inhibitor was the most serious complication for 
haer ophi .i,acs . Mortality and morbidity from. 
haemorrhaic events is markedly increased in these 
patients 

The incidence of inhibitors in patients with severe 
haemophilia in the UK is about 15%. 

Most Inhibitors appear early in treatment - 62% in 
less than 50 exposure days. 
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There has been concern about the possibility of an 
increased incidence of inhibitors in patients 
receiving Recombinate or highly purified plasma 
derived Factor VIII. Rates of up to 30% have been. 
reported in pups receiving oncclate (monoclonal 
purified VIII) or Kogenate (another recombinant 
Factor VIII product) 

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

No new inhibitors have developed in previously treated 
patients 

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

The company will continue to monitor the situation. 

.3 .4 T cell subsets (p 

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

There has been a tendency for a fall in T 4 count. 

I owever individual data show marked fluctuation .in. 
patients over time. 

Recombinate does not appear to affect T cell numbers. 

This is by Dr Ed Gompertz who is an employee of Baxter. It has 
a good discussion .. particularly in relation to inhibitors. 

The conclusions are appended. 

The statement that preclinical studies have shown that 
Recombinate is safe and effective should be removed from the 
sections on undesirable Effects and Pharmacological properties. 

5. Medical Comment 

Recombinate is effective in the requested indications. 

Data for LFTs in the pup study should be supplied to complete 
the safety package. 

A product licence should be granted. 

t 
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Part IC 2 P iogyfToicoogy Expert Report 
Rembinare Aratils p the Factor recombhunrl 
EAX1tR ffEALTIIC4RE CORPORATION.  HYL T) DIVISION 

Individuals with classic hemophilia, an X'chromosoi°nenlin. ed bleeding disorder, are deficient 
or lacking in factor VIII Antihemop.hilic Factor), a protein which participates in the intrinsic 
pathway of blood coagulation (1). Human and animal sourced therapeutic commercial 
concentrates of fa r Viii have been on the market since 1965 and these products have 
dramatically imprt3ved the ease and outcome of tre anent, however they have led to patient 
exposure to Vital pathogens (e.g, hepatitis and AIDS 2,3,4)) and other harmful contaminants, 
Consequently there is a demand for therapeutic factor VIII concentrates with increased purity, 
activity, stability, and reduced viral risk (5. 6), In response to this need, a manufacturing 
process has been developed to produce a human factor VIII derived from recombinant DNA 
techno.l(ogy, a recombinant form of antihemophilic factor (rte"). This rAHF is the active 
ingredient in Recnmbinate > tttihetzttaphilic Factor (recombinant), Production of rAHF is not 
dependent upon plasma supply or processing, therefore the assurance of availability 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 manufacturing process see Part 
HC.1. 2.3 Manufacturing, 

The active inyedient., bulk Antihemophiiic Factor (recombinant) is derived from culture 
supernatant of a Chinese Hamster Ovary (CHO) cell line genetically engineered to synthesize 
human Antihemophitlic Factor. The secreted rAHF is purified from cite cell culture medium by 
immunoafftnity chromatography utilizing an anti-factor VIII monoclonal antibody followed by ion exchange chromatography. l linical studies evaluated in this report were intended to 
demonstrate product safety and efficacy, in addition, r-AHF manufactured at three facilities from. 
two cell lines (''1171419 and 1 A1C) was compared with, plasma-derived Antibern.ophuic Factor 
(xi.AHT , 

This report provides a critical evaluation of the precl nical experimental studies performed to 
assess the pharmacodynamic, pharmacokinetic, and antigenic properties of rA'H , as -Well as both 
the acute and subacute tox city of this product. Ideally for a product such as factor Viii, which 
is intended for tong term repeated use, an assessment of choreic toxicity would also be provided. 
However, as this rAH'F is a human protein the assessments in animals of chronic toxicity is 
particularly problematic because, as a human protein, it will be antigenic in animals. The value 
of animal phaztnacedvnautac, pharmacokinetic and an€tigenacity studies is also somewhat suspect 
for the same reason, however provided these studies are interpreted as being only, indicative of 
the probable metabolism and biological activity of the protein in man, they are useful. 

With these caveats, the experiments providing the basis for this report are summarized in Table 
I and discussed below. 
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