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BPL. already market a high purity Factor VIII product, S ,under transitional 
arrangements following the end of Crown Im miunity, SM is a slightly different 
product equivalent to a Kabi product Octatta iv' (Kabi have not applied for a licence 
for Octanatia in the UK) , Kabi of in faccure 8SN4 for BPL using PLs 
crvoptecipflate, Both Octanati:m and SSM are based on the Baxter piss and 
product 

The chemistry and pharmacy expert report gives a clear and thorough ac. tint  of the 
product's development, manufacture, quality contra validation and formulation ulation. 
This Secretariat t s reps rt will concentrate on areas warranting further expansion and 
Comment. 
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PL have responded to the UK questzonnare on donation centres which was on 
the draft beathng for notice to applicants on antral of starting materials for th e
prduction of blood derivatives. Their response is appended. They state under point 
9 that PL has no defineed mechanism for interaction with. CPMP in the event of 
failure of a donation centre be ing discovered Since BPL only supply the UK market 
this is not relevant at this Vie. Information received by the 1 veld be passed on 
Hugh the European alert system where relevant. 

BPL have provided the list of transfusion centres, With the egg of Crowii 
Immunity, these trawfusi n centres have had to apply for Manufacturer's Specials 
Licences. Not all sites have onta .ned their licences at this time but the Ins`pent race 
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sliecdix lit; t f. ta, a t't Lb : c t

Li Actium to be taken following tifeatace from a 9TH" that a plasma donatiou, previously sent to BPI. 

for fz ctionaation, tests positive foe a mandatory virus marker, using the test method in ;use when the donation 

v~~ss first tested

1. LI unfrac:€:'•.irmated plasma will he, rec rvmed trom stock without identity cox finned by both bar

code and eye-readahie idetatikicrs, and will be placed in quarantine, pending return shipment to the BTC for 

reconciliation and destruction; 

Li  intermediate and finished products will be idesatitca and areid ano the batch zri nul .Aurntt  aC dsrstx~ 

annotated with cross-reference to the incident fair, 

i.L3 released product on inventory will be bold no action will be taken at this point in respect of product 

,'..re toy issued; 

1:'L 4 the incident file, and em at batch manufacturing records, will be reviewed jointly by the Technical 

Director {f31}L) and the Medical Lair cto (BPL), with particular attention to. 

. the results of umg; and confu=story teats reported by the 13TC; 

ii. the results of 'rants marker tests an the plasma pool (BPI.. & NtBS) 

iii, the results of isrm market tests on intermediate and in shed products (only the test for 

HBeAg would currently be considered useful); 

iv. the conditions of the relevant product licence, and current regulatory guidelines and 

requirements 

11..5 If the review confirms the presence of virus marker in the original donation, in a samplc'of the pool, 

in an intermediate, or in the finnsb Product, or indicates non-compliance with regulatory requ rements, 

those intersnediatesiiprodncts will be destroyed, and consideration will be given to recall of affected products 

as issue. 

1.2 Action to be taken following notit1cotlon from a ETC thata plasma donation is compromised by 

circumstances in which the donor Is identified as being in a high risk category, has developed symptomatic 

virus tufection past-donation, or is implicated in an episode of post-transfusion vi rus infection: 

• 1.` .1 an incident file will be opened, and the. BTC will be asked to review the record of tuts performed on 

the donation at time of release. 

1..22 If review of the record of original testing is satisfactory, no further action will be taken and the 

incident file will he dosed.. 

1.2.3 If review of the record of original testingbighlights irregularities in testing, the BTC nwtll be asked to 

perform a repeat test on a retained sample. 

i24 if this repeat testis negative, no further action will be taken and the incident file will be dosed. 

L2.5 if the repeat test is positive, the procedure under 1.1 will be followed. 

I. The status of a plasma donation must be judged in the contea ' cji the technical standards appl in izt the 

time the original donation war tested. If retest of a retained sample is considered appropriate, the retest .shall be 

performed using a test with tiersame specrfci seristtziity rh 'rrcteristics as that use; or the test on a sample at tfn e 

of donation: sample preparation for the test sholi ie the saute as war applied at the doe. gf don ation. The use of 

lot cc gerrerrztfcn tests, with enhanced specifidtytsensitivity orlechniauesfotconcenir4thofl of the p1 artna sample, 

are irrappropnate. 

File: regdff 4.0 ; (pay 94) page L of 3 
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I. Names and addresses of donor centres:

We have assumed that, in this context, you at, e referring to 
transfusion centres. It would not be possible to list "donation 
centres" used by the transfusion centres in the UK these are not 
fixed sites. None of the transfusion centres operates sub 
contractor sourcing. 

A list of transfusion centres is appended (Appendix I). These 
are the centres used previously; they are also those required for 
SPL' s Product Licences. 

2. besting of individual donations for vines markers is 
performed at. the transfusion centres, and at no other sites. The 
list appended in respect of question I applies (Appendix ). 

3, An outline of the qual ity assurance system in place at 
transfusion centres is appended (Appendix ii), 

4. The low level of initial reactivity in new donors indicates 
that transfusion centres in the United Kingdom are not collecting 
from a high risk population for blood-borne infections. This is 
confirmed by the National Blood Authority's (NBA) National 
Quality Assurance Manager, and supported by evaluation of 
epidemiology at transfusion centres, data from which is collated 
nat=ionally. 

There is continuing evaluation of the epidemiology at collection 
centres, including reporting of seroconversion rates in regular 
donors, and percentage positive in new donors, for markers of 
infection which are required to be tested. This evaluation is 
the responsibility of the NB 's National A Manager. Reports are 
available for inspection. 

5. The NBA operates a peer review audit system (with BPI_ as a 
fully participating member) x. 

Audits, which are investigative in nature, are performed by two 
trained auditors, drawn from centres other than the centre under 
inspection. Audits are formally reported. BPL has free access 
to audit reports. 

Audit of donation and testing centres is performed on an annual 
basis 

6. iiPL, is an operational unit of the NBA and as such has no 
commercial contract with transfusion centres which are part of 
the same oragnisations In the context of the annex to tine guide 
to GMP, a quality contract exists in the form of a specification 
for plasma for fractionation. 

Filer regaff94.Q 6 (April 94) Page 2of6 
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rho current oIasna specification, agreed between BPI, the Central 
Blood Labora or?rss Authority (CBLA) and the 'National Directorate 
of the Blood ransfo°, iron Service, forms part of Annex IIC/1 to 
all BPL's Marketing Authorisations. A revised specification 

is 

currently in preparation, which will 
take 

into ` account the 
formation of the NBA, and the disappearance of CBLA and the 
National Directorate, 

This specification deals with: 

dOa3it- y <yQtPm 

quality soecfficatian for plasma for fractionation 
which i s defined in the context of: 
a. Plasma for Fractionation, Ph Eir 
b. the annex to the BC Guide to GMP 
c. UK "Guidelines for the 61000 TRANSFUSION SERVICE 
collection of plasma for fractionation 
testing of plasma for fractionation 
tabe l l ir.g 
storage and transportation 
documentation 
failure to meet specification (including a mechanism 
for the reporting of post collection information) 
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7. tkRI ~ 

l3PL have indicated that they will submit batches of B eplenate to ;IBSC for batch 
release. BPL have been informed that both the product arid the albs mused in it will 
be subject to batch release including provision of samples of plasma pools. 

. ttt ttnOarIni ':ttro .at€ r . 

Both Baxter and I3PL reuse the immunoa tnity column, Baxter, for Herod-lea set a limit 
for reuse based on cumulative use. BPL intend to assess 5-lot runttintt means for 

Factor VIII loss in flow•thr°ough (replace column if >1iur`ml:): Trends in mouse igO 
concentration in QSepharuse flo -through inc specific limit), and in final product (. NMT° 
0.01 ng/'tu). Trends in fibrinogen corrce€ttratrca in final product (Nvfr 5 m ,/iu) 

The Company will he asked to consider setting more improcess limits for markers of 
co umn deterioration e g mouse IgG and fibrinogen, This will provide a more sensitive 
indicator of column change than tests on the finished product. Although the, Company have 
only a limited amount of e perien at the present time, they should be able to draw on data 
from Kabi and Baxter to establish appropriate i ,«process limits. A shelf life limit based on 
the age of the reagent should also be considered. 

The irnmunoaiThiitv reagent  is purchased 'or : Baxter. Baxter have had two main sources 
of irx unoal inity reagent, one where the monoclottal antibody was grown' by Celltech and 
one where it was grosii by Hayward Equivalence between the use of these reagents was 
addressed in the °lemofrl-M application. The expert states that it is understood that only 
the Celitech source has been used in the development and manufacture of Repienate. BPL 
should clarify whether they will be changing to the Hayward soorce. They should also 
ensure that the documentation provided to them by Baxter contains in.f rt'mation on the 
source of the monoclonal antibody in view of the complexity of this reagent and the 
complicated history associated with this monoclonal antibody Any future changes to the 
method of manufacture or quality control of this reagent would require a var-iat:oa to the 
Replenatte licence (as well as that for He o l), 

BPL haw indicated that they intend to change to TNBP of an improved specification. They 
will be asked to confirm this. 

10, i is i 

Fibrinogen residues provide a usefUl market of the purity of the product and should be 
included in the finished product specification (The Ire Heniot l M specification includes a 
fibrinogen limit). 
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1. i Art assurance should be given that the results of the pati s . validation 

stud on the, innrnoafñnity step will be provided by the eid of l944, In the 
event of cirournsrances proving "his ,mposSlble, the Company would conract. 
the MCA at the earliest opportunity to explain the situation and agree a new 
timetable. 

1.2 As assurance should be .given that reports will be given to the MCA on a 6 
monthly basis tJune and errrt er) on pn resr; towards the addition of a 
framer viral inactivation step to the process to further improve safety against 
nn ;nvekcped viruses. 

2. Irxr rx ix: 

2.1 Consideration should be given to setting appropriate inprocess limits for 
markers of column performance to t tontitor re -use of the immunoaffinity 
column. 

22 A shelf-life she1f4.ife limit based on the age of the reagent should be considered. 

23 The detailed sourcing of the immunoaffinity reagent now and in the future 
should be specified le cell banks, site of culture and site of coupling. It 
should be confirmed that the Company rouuneiy receive this information with 
batches of reagent. 

. EM fi litn

3.1 It should be rme. that TNBP of the improved sprcificatian will be used 
in future. 

4, 

4.1 An appropriate limit for fibrinogen residues, justified by results of batch 
analyses , should be included in the finished product specification. 

4.2 Consideration should be given to setting r un.ge for specific activity and 
tightening justifying the lower limits. 
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Does the Committee wish to encourage the Company to develop a further proeess to 

iracti ate remo e non-enveloped ire'

2. Given that par ' t : infection ha. been associated with some blood produus 
do the. Committeeconutr• that the in iunaftinity chromatography step should be 
challenged with a parvov nis r u+ t eg comider that the work with LMC, polio and 

on -gog with hepatitis A will suffice? 

3. Do the Committee consider that the, approach proposed at 1.1 and 1.2 for 
Hernof'il is an epth.e way forward for dealing with the issue of non-enveloped 
viruwses? If this is the case, licensin of other blood produci could be handled in a 
cirnilar way 
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Product Profile 

Replenate f A gt~ Purityactor VIII 

This product is manufactured at F°'t using a process developed by Eaxter lvlan,
to replace their previous, heat-  treated" intermediate purity product. Major 

ste:as n this process are; 

I. Productitn of `: cold cryccrecip'tate  solution from human olasma, Using 

conventional techniques. 
2. The addition of a;,r r _ ar, , : solvent"detergent mixture to the "cold 

cryoprecipitaty s: i i n viral inactivation). 

3. AntiµFVIII:C imiiunoaffinity chromatography (purification of Factor VIII 
and removal of contaminants and viral particles). 

4. Ion exchange chromatogra :hy (rorlovai of contaminants and reagents). 
5, Dilution and adjustment of the Factor VIII potency and addition of 

product constituents. 
6. Sterile filtration, aseptic, filling, lyophilisation and packaging. 

a) T of A licatioh 

This is a Rational UK Application consisting of a "'Standard Abridged" 
application for Replenate ?fO iu vial and *Piggy back* (simple abridged) 
applications for Replenate :OCiu and I000iu vials, 

The application is for a known, monographed, biologically active 
substance, Human Factor VNi r and is essentially similar to Hemofil.. 
(Baxter Hyland) and 8S (PL), 

b) Chemical and Pharmacokinetic Properties 

The active ingredient in Replenate is Factor VIII (Human), a 
glycoproteii required for the clotting of blood via the intrinsic 
pathway of blood coagulation. Replenate contains high purity, plasma-
derived, Factor VIII stabilised by the addition of human albumin. The 
structure of Factor VIII protein in Replenate has been characterised as 
being comparable to Factor VIII protein in other plasma-derived 
products. 

Replenate is a lyophilised preparation which readily dissolves in IDml 
Water For injections. Administration should finish, within one hour of 
reconstitution. Reconstituted product should not be refrigerated. 

Sensitisation studies in guinea pigs indicate an acceptable safety 
margin between sensitising doses of mouse IgS hybridoma-derived anti -
factor VIII antibody) and the actual product levels. 

Residuals of TNi P and Octoxyntrl..9 (as Triton (R) X-100) used for the 
solvent/detergent viral inactivation procedures, and hybridoma-derived 
DNA are present at such io. levels in the final product that there is no 
toxicological risk to be expected. 

Q00036 
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the USA since February 1988 with no cases of hepatitis trans mss on 
t  th c -M i~Y`a3dut`.t. 
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INTRODUCTION 

Thvs App ication ,.s for Re 'ar:a:,e, a factor VI:.I concentrate 
identical in rari cocs ... the currently Cenced pro uct, PSM 
(PL 08801/0Cl  , ha ricof insare (a) those imposes by a
oh tinge in the n rfaf,_ i f-.}.om Kabi- Pharman is in Sweden 
to BPL in Etiglard ,iic ' , r r; 1 r ._:antes consequent on cho^ces 
of torrnulatio., one.w r .:r, ,_ r' r'a'ersion to the design of 
Baxter/Hyland e,» D , i,.M. n which SISM was based. Annex, 11 is 
therefore presented s as a Iescr ipt ion of the new process and 
product, R.erlenate pnas sinq its similarity to 8SM or 
Henotil M an= ocating t;~?_ c ._rice differences, Where there is 
ccrnpete  envy.  og. the ben of the immunoadsorbent, 
the relevant section cf , e fiSM ic,,nue Application is quoted with 
acknowledgement and boco -s part of tfic application. Although this 
Replenate Application s free-scanning, BPL have less experience 
with this process Arid -product than has been accumulated for SSM 
and Hemofil-M since lPA8. Where appropriate, limited data on 
Replenate are supported 'by data on precursor products. in each case, 
this support is justted by detailed consideration of the most 
critical process or, product sirni larities. 

This Expert Report •, -i1 i follow a similar pattern. Annex II has 
been fully assessed as a free-standing description of Replenate, 
but the Report emphasises the significance of modifications from 
the parent processes, 

1. CQ$P0YT'Itlt8 Format i. 

1.1 'rrgred ent 

Replenate is a freeze-dried preparation of human plasma proteins, 
containing a nominal 250, 500 or 1000 iu human blood coagulation 
factor VIII, for reconstitution iri 10 ml Sterilised Water for 
Injections (also supplied. The product is intended only for the 
intravenous treatment of factor ' x 11 deficiency and no 
therapeutically useful amounts of other coagulation factors are 
present. 

The reconstituted product contains approximately 10 g total RAJ 

protein per ml, mostly human albumin added as a stabiliser. 
Albumin, replaces the carrier protein, von Willebrand factor (v*F) 
which is greatly depleted during the process. Specific activity 
of the factor VIII, if it were processed without addition of 
albumin, would be >2000 u/mo protein. with the inclusion of rrn.s.a.s 
albumin, specific activity of Replenate 4s approximately 
2.5 -10 iu/nag. Residual vWF in Repienate is approximately 
equimolar with factor Viii, out i:s therapeutically 
insignificant, Replenate is not ;nd.cated for replacement therapy 
in von Willebrand's disease. Additional buffering capacity to 
pH 5.8-7.4 is provided by L»;bast-dine, present in redissolved 
Replenate (all dose sizes) at 7.8' mg/mi. Polyethylene glycol (PEG) 

w 

3

000033 
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2 rms Coiner and cTo_ure 

1.3 Cf inica7 t °rta7 fortnu)ation ;formats 

The formulation used e cl tn-ical trims (pharacokinetics) 
identical with that described for the product, as routinely 

1.4 Development pharmaceutics Fonuat 2.i2.3 
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In the design of Replera;te FPL elected to revert to the 
ph armaceutiicaI ' finish,r0 strategy of hemofi IM, oart c Cr 1;r a 

f.,rmulatyorr wai r perdeC a common fill volume for aF ease 
sizes of 250, 500 ar , iN, eacn reci,solving .r 0 nni try 
give the same concentrations of ipients and d eriog 
virtually only n Paccar VIII Rotencv. In order to achieve this, 
the foliow~re'chanc€es wee mad' to the process dcscrtbed in the 
8,5M licence (PL 088OI "0Ot' ) 

i2 In accordance with the Hemofil-M process, factor VIII was 
eluted from the Q-Sepharose column at pH 5.4-5,6, rather than at 

pH 6.75-6.145. Th is acidic eluate, was collected 0it; a 
neutralising buffer, and may be stored frozen before steriiisa:r':cn 

and filling, 

(2) Factor 'III potency was adjusted with diluent, prior to, 
sterilisation and ` line. SSM is redissolved in 2.5 x the fill 
volume. Replenate is redissolved in the same volume as the 
f1lled dose. 

One effect of these mcdii _r.  ».,.n is seen in comparisons of 49:n.3.Tab,I 

product spec'fication... Although 85M and Replenate contain very 
similar, low concentrations of protein and reagent contamirants, 
the specifications can be strictly compared only at the same 
factor VIII potency. F. or this reason, concentrations of 
contaminants in v,I tan'erieat earlier expressions as

In addition to sunoort for these changes adduced by reference to 

the established Hemofil-M product, their possible effects have been 
found to be neutral or benign by several validation studies. These 
include: 

Comparisons of contaminants removed by Q-Sepharose
chromatography M virtual identity between 8SM and Replenate. 

Stability of factor VIII in Q-.sepharose eluate - stability
on frozen storage, and on repeated freezing and thawing. 

Freeze-drying protocol - approximately 100% yield of factor
VIII. 

Comparison of product characteristics - close identity rler.z. 
between $SM and Replenate (excepting deliberate formulation 
choices)~ 

Molecular integrity of factor VIII rii. .k.z 

The choice of materials for the vial and stopper is appropriate Format3 

for the method of preparation and use. Water adsorbed to the 
stopper during sterllisation is removed by extensive drying. The 
compatibility of the freer_e-dried product with the glass vial is 
inferred from the staaoi 'ity <n Annex 11F. In studies of the 
redissolved product in contact with. the vial only, or with the 
vial and stopper, the only 'crane i n the product over 24 hours 
at 4°C and 20°C was a sow decay of factor VIII activity at the 

expected rate.

000840 
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Formats 4.i-t.5 

Format .i 

tne context of Iid"aM. .tein conceE€"bates, „ia§< <iw'"' ?

is usually nteroreted as `, &med Fate recovery of th,z € , ee ted 
substance  in tne r ;.xlation and its rate of disaopearance. 
The o lowin= Stilt _ are , eluded in Part [V of tl €s App icatcn 
and evaluated in tee clinical Expert Roport... 

A single. product pharm€aarok inet is acudy on Replenate in 17 
patents with severe haemop n l i;.a A. 

A cross-over study in 18 patents given a lterknately 3SM and 8Y 
(8P1 .'s inte<'nediate«purity ,concentrate), 

The bicavai labs l ity o'F Replenate reflects Tne metabolic properties 
of native factor VIII -: 

n 

normal plasma and is not influenced by 
the design of the product or pharmaceutical processes. 

The bloavai ability c' factor k 1I i€i Replenate is identical with 
that in 8SM and 8Y. 

Conclusions fE this Sect i n 

The active ingredient of Replenate is human factor VIII, 
llu o albumin at 10 r /ral replaces protective proteins, 
particularly YWF, removed during purification€. 
The fora 1ation and composition of Replenate are essentially 
identical with those of Keaofil-M. The for acing ingredients 
are appropriate for the preservation of factor VIII activity 
and for intravenous injection. 

E " F PREPARATION 

2v1 Itanufactvrirg For, l 

Batches are usual lv  started from pools of approximately 1 €00 kg 
plasma. Frozen cryoprecipitate or Q-Sepharose eluates may be 
pooled for further processing No limit is applied to the number 
of donations in the plasma pool from which a finishing batch is 

derived, but full accountability of every donation in the effective 
starting pool is €maintained. Since the manufacturing process 
starts with the pooling of single donations for the removal of 
cryoprecipitate, there is no opportunity to sample the starting 
pool itself samples are taken at the first accessible point, 
cryoprecipitate supernatant (CRS), to represent the starting pool 

in tests for virus markers, HEsAg and antibodies to HCV, IV-4 and 

R1 M '. typically, the weight of frozen cryoprecipitate taken for 
one baton 

is 80-160kg, yielding several thousand vials of 
product containing a nominal 250, 500 or 1000 iu factor Vill 
stabi`isers and excipients, including added human albumin; and 
very low €tricer r.,at ors of resicual plasma proteins and process 
reagents; Re-sol tit Or; is n: l„ mil Water for Injections, for all 
dose sizes. 
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2.2 J( tU 0 0054 E'stH'Y'a1at9 .&, ..~.

A s rnpIif ;ed diagram of the process stages anc parallel cont~ l 
tests is provider° !. 

Plasma c rnd i t ion . t , 10 to 1 C is necessary for r~emc ,a l € € F 
,t frozen plasma Jc thrs p`astic oac< and subsequent_ crush 1n 
to reduce particle s rnn thawing. A control led-

t a atu T;; .om is usd for this purpose 

r t' ii is aohe'.zed oy thawing at O.5 to The Format t. 

iss harvested in wooled, coritinuous-°flow 

centrifuges. Bul' orvopreolpitate is frozen in liquid 
nitrogen and, stored below -40SC for batching. (Formerly, this 
cryoprecipitate 'was transported to <abi for further processing 
and inishinq as <3SM, equivalent to Kabi 0ctonativ 
:onsistenc'y of ma:oufact,,re justifies storage of cryoprecipitate 
for at least 4 months at: _4E0'C, €iLi.ta 

Resolution and _ _______of    cryo-pnfc,ipitL Format4.2 
Frozen cryoprecipitate is re-dissolved in 2-4 volumes of 50 04 
calcium chloride at 28 -t 2r_. he ris fted range of re-solution 
volumes is slightly ,der than in the BSM process but falls 
within the range adopt d for 'klemot i l -M to compensate for 
variations in quality of oryopre:ipitate. Re-solution in 
calcium chloride solution is preferred to re-solution in water, 
followed by addition of concentrated calcium chloride solution, 
as °n,8SM, this is intended to eliminate local high concentrations 
of Ca during aaddit;on. The concentrations of poorly soluble 
proteins, fibrinogen and fibronectin, are greatly reduced by 
adjusting the ph to 6.5-7.1, cooling to 10 t IC and -emoving a 
'cold precipitate' by continuous centrifugation. The target ph, 
5,' a 0,I, is the same as is used for SSM but the tolerance 
reverts to that validated for Hermofi l -M. Conditions have been 
optimised to remove the maximum amount of insoluble protein 
without losing unacceptable amounts of factor VIII in the 
precipitate. 

d ustrnerrts rrrior to viin:;s iTractivat cn Formats 42, 1_8 

The aim of this stage is to define conditions of temperature, pH, 
ionic strength, protein concentration, T 8P and Triton X-100 
concentrations within the ranges validated earlier for Hemofil-M 
and 85M, and now specifically for Replenate. The "cold 
supernatant" is warmed to 18-26C and sodium chloride and calcium 
chloride are added. The solution is filtered through a tested 
045 membrane to remove any aggregates within which virus 
particles might be sequestered. Protein concentration is 
estimated by absorption at 280 no and crust be in the range 
5-35 A20. A prepared mixture of T BP and Triton X-100 
is added, to final  concentrations of 0,3% v/v and 1% vjv 
respectively. pH is adjusted to within the range 5.5, to 7.5 
and conduct lvi `y is checked as falling within the range 55-75 mSIcm. 
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T j, _Sulam Area. a o ;c 
soluL oa IS refflk it` _L 3 '>+, r. rj, I' `q Cr is
.-100 content. 

Virus ii €na^t'vani n under def ivied and de dated oaditicns 

The mixture is incubated at 18 25 C fµr a nimum of 30 minutes, 
but this maY, be increased to 5 hours if it is not co'aven`ent to 
continue pr cessirrq i € diately. The following cr)nditinns are 
considered critical for -epeatahln iirus inecti'vatinn, and 
fall within li'iaits'validated in sn.a : ela experiments; 

Condition Range verification 

pH 6,5-7.5 

Conductivity, eS/crr 55-75: 

Protein concentration, 5- ,35 
A280 

} , mpr'oce-~s: adwustent and' 
neck 

In -process adjustment, and 
check 

in-process check 

TN P, % v/v $0.25 Retrospective analysis 

Triton X-100, 'u v/v r1, Retrospective analysis 

Temperature, "'C  182S CntinuuContinuous recordin : . 

The virus1nactivated cold 5upernatant supernatant", filtered ffltered again to 
0.45 , is applied at a controlled load ing to a column oog 
anti-F.VIII antibody c'ovaiently bound to a solid matrix, 
Sepharose. Factor V. i l . already  dissociated  from v F in a buffer 
of high ionic stren ath and high calcium concentration, attaches 
very strongly to the ;boa used antibody. virtually a°1 other 
proteins, soIvent? eter ent reagents and some virus perr .r n; 

(if present, are not hound and are washed through the column by 41 
column volutes (ce) of a wash buffer soli ' ion 

Format &3 4.1 
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'n l dine albumin and PEG to 'sst.f use the almost -cure fa;:tor, 'VIII. 

This €aw# i v a r . , €. r. a:J' ##% 36 hours at arr< . r& tarn s" tr . 
Micrc, bi Ioc7d_ s • 1ssuro _necking the erdc. : . content 
of cclumn wash `.i ., i `re usc inn onous clearii a .er use. 

The a of ed fact. o i: rc ooi has been filtenec to O,45i and 
contains o=yent, µ:.L e t cr t r.:.ger s <wt€ cr are bactericstatis as wel l 
as Y T cidai. Gh aa rpr . ` +'. s Ea e?r;l i e- by filtration

Separation specificity 's assured by checking the most important 
characteristics of i Yes solutions before use; by limiting loacini 
and flo -rate ; o n t nq unbound factor VIII; and by ;peg ,fying 
siini ium wash uoiur; . 

The methods c _ r I e  _. , . x" recyc .% i me the column appear to be 
efficient and conser ,ee cre ,mmobi Iised antibody. 

Chromatograchyfir? 31 Sq harc c e F EQrmAis 4..3, 4.6 r `? 

4.6, &7 

The eluate from MAb chromatography is applied at a controlled 
loading to an uqu}l)brated column of the anion-exchanger•, 
Q-Sepharose i=r , f aror VIII is bound strongly to tie ion-exchanger € I 
under the selected conditi ,:ans. Components of the MAb eluate which
are not desi=red in the tinal product M including ethylene glycol ! €, 1. 
and traces of leached mouse anti-F.i'IU - do not bind and are I € I I 
washed througn the column with 301 c't of a . lvnire b irfer~ containing 

r

other wtabi leers. `. s i ollo ed. 2I~ Gd of c siml lcct buffer,

omitting tdlycine wh-ct' is not desired in the final p rrcuct. l € ! t 

Factor VIII i ` na ! `a° o u;ted at high ionic strength in a buffer  I 
of pM 5.5 containir:q the form lating stabi #isers hist.idirie, I I a I € I I I 
albumin, PEG and ca wium chloride. In order to neutralise and 
pre-dilute this eluare it is coHei'te't into a buffet containing
the same components, but at pH 8. ,. Tiis pre-diluted eluct.e may
be stored frozen for batching_op or or to pharmaceutica fin shiny I I I< 

 tl 
Microbiological safety of this process stage is assured by checking 
the endotoxin content of column washings before use and by
rigorous cleaning after use, Batch-to-batch transfer of viruses t 

'I I 

l€ 
` € I on the Q-Sepharose ccs;uriin s unlikely since ie Syr ling includes i F.t I S 

a wash with 0.5M sodium hydroxide. Chromatographic buffers are , 
sterilised by filtration. Separation specificity is assured by 
checking the most important characteristics of buffer solutions 
before use; by limited loading, oy limiting flow-rates; by measuring 
inbound factor VIII, and by monitoring trends in the concentrations 
of contaminants in the final  product. 

Pharmaceutical finish inc Formats4Jr 5 
.b, 4.7 

Based on an assay of factor VIII potency in the Q-Sepharese 
eluate,  the solution is diluted to target potency (25, 50 or 100 
iu/mI) with a buffer containing the formulating 
stabilisers. The formulated solution is sterilise by filtration 
through an integrity-tested 0. 24 fIter. 10 ml doses are 
dispensed by weight into sterile vials and closed using sterilised 
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"re Le-d U d . [;; t--3 . `3 t e f , >t "f i` -j t,t . '#r

' .."aw?, r i'V"d fi,fl €€ "' e' . .̀ ; ';yr' .?. f r,axz r  _ •' '. er

s.uO i'11ati i and ae,:~_. .3r _, ft

yield a pr  duct with ,< t en T § 

moll-dre. fise t3 i=: 

the E r•̀ ~n.",a.,.• -t _ c
.
:s ft tie f ee,;;?:.' 3C"ve .> a_ ..A ; ". ft

Howeer, tie T€o., ., r'` 0 ica parameters >... ,t€t .or an' se:, 'ft._ 

drying terDerat,3r are ".deft"{ a. , The t' a't sea o

pressing the stippe 5'. e seco a uui t Wo ft  , '; t o id:, r. 

vacouic ?€1 th-e. -heete r se r : d or re€Eoval3 inspected; 

each ne- T3oel lec wit:i batch rather. "XX i s date, and pot Oft 

packed and stored at ._ 8°C. 

dQmoa ^ne t'd ft the er%' l of n   ?t l fv is y 

weighing of each dose, fillet fr roge _ ft

no 'v ial  - to -vial heterogeneity and adherence to £a sh' 

e imnates other scjrees of ariatiOn. 

Spec ;f c _ , :gin ;and control of tm -e : sire per nietea ensure 
a b. 

+Replenate trocess differs cnv sea: pract •, eft 1 • 

the ii r.. € Si formulation and nishnç
from the Q-Sepharose sta;fie onwards, revert to the He€rof i l M 
otrategy, the finished p:ep'enate is virtually identical to ti 
parent product. 

2. Method f Rr"e aa'at on 

Many of the perinents r-itpd in  thf:z Application were  designed 
to demonstrate eeuftayence of the Replenate process to the 
corresponcin lietnnced parent processes. 0ctnatia/8SM and 
Hemof i l M. There f.t ale ? has been  established, the extensive 
dcrcurrrentat ion and ext.uer f ence bu i It up_ on the parent 
processes and products may be expected to apply equally to 
P.eDlenate. 

The types of plasma  used by SPL for Rep lenate and the method cf 
harves t i r c ryoprec i p i to to are identical to those used for 8S. 
BPL prefer to rem  dissolve eryoprecipitate directly in 0 l 
calcium chloride rather than add toe reagent to cryoprecipitate 
already dissolved to water; it has been sham that this change 
has no influence on factor VIII yet. The ny ether 
modification by BP,, at this stage is allowance of a wider range 
of c°-yo-resobltion volumes than is used for 85M. This can 
have only a neutra or benefregal effect on the yieid of factor 
VIII and, although it varies the proten c oncentra t' or of 
., cold supernatant , virus inactivation has been shown to be 
effective at a wide range of protein concentrations. 

Validations relatinG to soly nt/deteroent treathent `ormats5. .,5_2 
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F ~.. 

r e tbiwr`efore? no y deots o . pockets of so lute concentrations 

or temr~erat:are during ritu: 1nacti at:on of the mixture,
Control of temperat re during 4o°mal Pcunation has also been 
cGnf rmed 

Itu 
vas s1 {

j

am E 3h ' 0.
1

4Sµ
{ 

f ter used prior
t

 to 'A
t

€ € 3 I I € 
{

further 
s

chi oma1.ogi aph oid no.. .. iq Y cant ly. . reduc- the concentrations
of solvent/detergent r? 1f '  viru'~-1nac.ivated cold supe€'natant.
This means for ly val dated innc~uybation . ' 

..My

that, 
1

al ytyhe f,~after ~m

eriod, th[. 33iediun re si  0„Fr<`' ', to viruses 8 many hours

until solvent/deternent reagents are washed through the column

Validations relating to eft Liency of inmiunoaffinit 
c

F'or~xaal:51 

E08 U4ItS,CtoQ a X

The same source n` Mb epnarose is used in Replenate as in
Octonativ/85M and in Hemo. i ;-hi. Validations relating to the it63.i4 

manufacture and safety of this reagent are not reassessed in ,app ha ~'s>s1)d`r~F 
this Report. The fact r V111 solution applied to the column in na .z 
the three related processes and the specification of wash 
and eluant solutions differ Drily in small details which would 
not be expected to alter the eff,,ciency of separation f ., € 

New data on the Replenate process confirm equal efficiency in 
the removal of 99,9% solvent/detergent reagents by 40 cv of 
wash buffer, with an inference that 48cv (preferred by BPL) 
can only enhance clearance. The partitioning of factor VIII tre.a,1,x 
between column fractions during washing and elution confirms 
that, across the range of loadings adopted for Replenate, less 
than Sim of the applie-d factor. viii is lost in the flow-through 
and wash fractions, even when the wash volume has been 
increased to 48 cv, This increase in wash volume from 8SM 
improves the margin of confidence in the clearance of 
fibrinogen, to at least the factors calculated for Octonativ/ 
8SM and i mofil-M. Consistency data on the final product 
which admittedly reflect clearance on both inmunoaffinity and 
ion-exchange columns; also support the conclusion that clearance 
of fibronectin and vWF is equally efficient in the Replenate 
process and in the parent processes, 'Taken together, these ire:r. 
validation experiments justify all minor variations of Replenate 
from 8M at this stage., 

The original He€rofi;-1 strategy for re-use of this column has 
been reviewed by BPL. Rather than relying on chronological 
age or cuul tive use et for Hemof i l -M' at 
10.5 x 10 iu total l loaded per litre of gel) , t•i .i . is 
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sa ___ons reIat o efficiency o Q har^use Forna Jl_~ 
rh inatorahy 

Replenate uses the aaxr a ri xUianqe°- as (ktonat i/8SM ad 
identical loading, Plash buffers and flow-  rates-, it has also 
been shown that there is no si nifcant change in to nature 
of the iinmunaaffinity eluate applied to the QSepharnseb The 
clearance of solutes into flow-through and wash fractions 
should therefore wo identical in both processes. However, in 
reverting to the k rnofi141 orrulation Replenate requires an 
eluting buffer of ph 5, , lower than that used for ,! M, aid the 
eluate is neutralised by collection into a pre-di luting buffer 
origin lly used #•,°r rna' :l This modification could conceiva i 
alter the n e tr _. ,f s of proteins, etc car-  eluted With 
factor V t l from 0--Se sharose 

New data on the Replenate process confirm that, as in Her filµ:M 
and Octo ati°.r

.P ¢M,. ni ose Igu is c ea- d to lower than the 
detectable concentration 'egui'a enw to .O1 ng/iu) in the 
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Replenate~  prnc of been challenged. 

7
.~. dd`.t.iora. I c'tu ( . ~ f.: ~ .. ... '., L.11 , ii__ 1_rsu ,.r ;aticna€: . ha1c i nfg points 

dar,.-n:?- t ;e eo, en... t. S. -̀.e 1, ~;l Y. o r e ' 1r 1s- inactivated cold 
supernatant rnai t, rj a u G hours at 2O 25C, without 
heavy ci a: , 1 

ti 
Ftt, application to the niosses ~beforfe 

i€ j$unoaf ) W vt  c. ,, I:,€ .:..r ' : 
a 

'+....£4 i"Iii.~i. r 05e eluate may be stored

frozen for 13 ,peek;. .. ct ordarpo an additional freeze- 
thawing cycle, oeTor`e ;' im op. i hese options offer some SF7,i 12 

flexibility in routine c,peratiout and appear to be justiified, 

The automated irc c vi t iO roe ..d^pted by BPL includes 

no unusual teaturet, ., i....o _ .r at ti c i h recovery of factor 
`i1I ano 1 ,o4 re 1- -Ua * . to orod;ct are an adequate 
indicatioon, of facia= rmarse ard tic ltimate test is longterm €te.1.1.16 
.tab i i i ty lace below). no 

Product Character ist cs Format5.3 

Since minor modifications from the iemofii l»M and Octonativ/8 M irn: .z 
processes do not appear to have impaired the selectivity and 
efficiency of the chromatographic stages, Replenate should not 
differ from either of these parent products in its main product 
characteristics, except insofar as these are affected by 
deliberate choices of the demofil-M formulation, in addition 
to the parameters rnea~F-red a% part of the batch specification, 
other char ac:teria,tics cf the related products have been 
compared with Repienate in auxiliary experiments. Residual 
imidazole and g Iycme were determined in several batches of 
product, using appropriately sensitive methods. Imidazole 
was undetectable ` O03 mtiO in Replenate and in He arifil- .. 
Glycine was found in similar concentrations in both products uB. . 
(0x1 1.7 n ). The low residual concentrations of human IgG, 
igA, fibrinogen, fibronectin and vWF in Replenate were found 
to fall within the ranges reported for Hemofi1.M and ctonat v/
85M. 

8PL nave also confirmed that the native molecular (sub-unit) 
structure of F,V111 in Repienate is well preserved after 
multi-stage processiing, as might be predicted from the 
relatively gentle methods used, The method of assessing F".ViiI r1e:r .a 
fragmentation was original ly described for Hemofi l -M 
(PLA 0016f0 6-8). SOS-PAGE analysis followed by immuno-plotting: 
Confirms the consistent ,absence of degraded fragments 343 and 
52 k': a, or any others capable of recognition by the ant -F.Vlll 
antioody). A modest degree of aggregation attributable to 
freeze-drying is seen in both Repienate and emofil- , The 
bands representing the functionally intact heavy (90-200 kDa) and 
light (80 kOa) chains f normal factor Vi l l appear in the same 
predicted zones when i-e fi 14th. Replenate and 0ctonativ/8Sl are 
compared. Although the p.ality of SOS-PAGE analysis is somewhat 
limited by the presence of albumin in the products, redissolved 
product is the only; relernnt sample for these studies. immun€o- 
blotting gives only semi -quantitative information, but is the most 
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:spec fic method acpl icablz to the study of factor VII] o c1ar size. 

Validation o the_ :~7~ X1*t15-9":a "1 t9ilil rvenY.i€°omen Formats 
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3. CONTROL OF SiARTiG MATERIAL Fria mxts r ate. 
J23, 

14,,y 
1 • 

pp 
$~ 

:;.1 P Ta St.'a fyP1I'3i1 . F3 

The plasma used as starting mater al 
'cr.I Reclenatp nc~ been 

pryi de'd so] d Tr :n :Enr ernu3fera tecw 1,?lu;d F1{5'ors to the
Re coal Transtus?on :,entree of tte UK. The collect Ion 
and transfer of d'onll :7rs toBPL ft subject to NBTS/NISSC 
guidelines '1993; arc ... ., s specrticasiion, agreed
with each RTci. Ea:w ,l:sx u comiletes a health questionnaire
designed to exclude ~ijn-rat,• onors. Rioo.i cr plasca is
taken into licned tacs containing only approved anti-
coagulant s l ors, _; ch doration is tested  sing at he SIt:1.'M 
RTC for virus marker HPsAg, ., ;.i-HCV, ant;_HIv-1 art? rt ,i.o 
The validated west kits and corfirmatary tests<used at the
and BPL are considered to be t^e nest specific and sensitive 
for screening UK donors for the most important blood-borne 
viruses. Minimum sensitivity for or HBsAq E 5 0.1 its/i l "1 However, 
it is acknowledged that potentially infective donations may 
escape the screening tests because of limited sensitivity and 
there is no screening for viruses currently considered less 
dangerous in large-pool concentrates. 

Changes from 8SM PL 08801/6'0 1. 5 ) in respect of approved tests
kits are tabulated. Plasma cools are sampled only 
indirectly. The earliest reprresentative sample of the pool is 
cryo-supernatant, which is tested for the same virus ma rkers, 
using the most sensitive tests available, These additional €t ys 
tests are performed to detect an infective donation included 
in the pool as a consequence o4 human error, rather than test 
insensitivity. Whereas tests for H&sAg are validated for 
sensitivity using an International Standard, 

„sensitivity of an 
anti-HIV or anti-BCV test can be defined only in terms of its 
response to a panel of reference plasmas. Proficiency standards 
are circulated for use in the UK by PRLS, but these are not 
yet calibrated or authorised by WHO. 

o quarantine period between plasma receipt at BPL and pooling 
for fractionation is now specified. The period between 
donation and release or product is commonly at least six 
months, allowing time for reassessment of any suspect donor 
or donation. Bar-code identification of each pack permits 
identification of each donation contributing to a finished 
batch of Replenate. Review and issue of stored plasma for 
manufacture are otherwise controlled as for 8SM. 

3.2 Other ingredients 'or x,i:ts 14,16 

lve substances (albumin, nisi,  dine, PEG 4000, calcium chlorite 
and sodium chloride) auded to Rep<enate as formulating 
ingredients are purchased to a pharmacopoeial grade and fully 
tested in-house to the respective specification, sometimes 
using acceptable alternatives to the pharmacopoeial tests. o€c
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Water for Jri ct'')yes is 'tested to "Ph.E;.Lr. 

Six sulas,tanc' s (g <: rc €ne, Triton  X 1OP, hyd 
glacial a -<et: c arid, sodium hydroxide and 
processing but wh ch are not part of the t 
purchased to a ph.armacopoeial' grade and fu 
to the respective specification, sometimes 
alternatives to the pharmatopoeial tests, 

Six substances used during pro~ess'r!gq. bu which are not part. 
of the final formulation, are not described in a pharmacopoea 

'ris(hydroxymethyi)4minors thane is purchased as Reagent grade, 
identified by melting point and IR spectrum and assessed as 
99 .5 pure by ecidimetr'ie titration. It is tested, to 
appropriate limits and b ' appropriate methods, for water- 
insoluble residues, chloride, sulphate, arsenic, lead., iron 
and crpper, 

t ylere glycol is Iur=rrased as AR grade and identified by IR 
spectrum. It is tested for residual water and sulphated ash. 

flAbSepharose CL2 is purchased from Baxter, Manufacture, 
specification and testing are described in Appendix ITC and "ere 
comprehens ively evaluated in the ierr fii-M PLA O4l%/ 235a3 
Is understood (II_C. 1, that or k one source of the inunoaffir it: 
reagent (Genetics <r1wt'tute source, grown by Celltech, coupled 
to Sepharose by axteri has been used in the development and 
manufacture of Replenate. However, Annex TIE 4.2 € akes the case 
for equivalence of performance, in all essential respects, 

Iv 

Appt4 nrcmiin 

00005.1 

M H RA0034908_002_0028 



between immunoadsorbenrs , , c ccc th 3s sou~.:ce and a second approved 
source (grown by Hayward), sorretunes used in the development and 
manufacture of Hemof l..M. 3PL test only for Particle cite by 
microscopy and by a sma' l-scale functicna< test Mhich mlmiws its 

application to factor V l i cird ir, it the manufacturing process. 

9-Sepharose EF :s bu'cnssea"7m Pharrnacia, whose specificati;cn 

and testiiq ate des_= tL:.i PL test only for
particle size oy icr ops and wy a small-scale functional 
test whic1 mimics the appl ication to actor VIII binding in the 
manufacturing process, The approaci to validation of these 
chromatographic materials is exactly as for 8SM. 

Except 'where indicated, bacterial =VC ',s not carried out 
routinely on all process reagents. 

3.3 Plastic containers 

Containers used tc store intermediates are purchased to Ph.Eur. 
specification, are accompanied by the manufacturer's compliance 
statement, and are not further tested. at SPI. 

3.4 Packaging materials Forma€16 

Containers are glass type I vials purchased to Ph.Eur.. ttc-S 
specification, tested by BPL only by visual inspection for 
defects and for cr iticol dimensions. Stoppers are 
s i l i con i sed,' brornobuty l rubber bungs, type I, purchased to 
Ph.Eur. specification and tested by SPL for identity by IR 
spectrum and aqueous extractablesa Compatibility of Replenate
with this vial and stopper has been established. The transfer
needle, filter needle, and administration set are purchased tc a 
specification approved under Ool Sterile Devices Scheme, 
and have been validated for compatibility with reconstituted
Replenate. 

The vial of Sterilised Water for Injections in the product
pack is a licenced product, purchased and tested by BPL to 
Ph.Eur. 

C nclusions from this section 

Sourcing and testing of plasm are essentially the same as for 
851 and follow well-  established national protocols. The 
quality of the Active Ingredient, factor VIII, is 
assured by the method of manufacture and its controls, 
discussion in (2)above. of other ingredients and 

( 

aSouraacisng 

E ocess reagents Is to pher co oe l l grade, e, where 

available, or to the best obtainable grade. Testing 
is by phar acopoeial methods or acceptable equivalents. Non -
pharrracopoe5ial process reagents, which are substantially removed 
before formulation, are tested to 8P1 standards similar to 
those used for pharmacopoeial reagents. Packaging which comes 
in contact with Replenate is appropriately specified and is 
compatible with the product. 

17 
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4. CONTROL TESTS O 1NTRMEDIATE P 0UCTS' Format<17,i 

Ponlerd O-Sephaose eluate, vh-.ch may be ri .game as the 
'active ingredient presented for pharmaceutical finishing, 
is samoled for factor uI-I potency assay, providin4 ,a basis for
subsequent dilution to the required dose pc°er:cy. ? VC is 
assessed retrospect e o 1, on the formulated solution just srior 

rfl 
ising tiilltrat-on, counts >50 FU/ml w 

ll 

*ail tric to ste
pebatch an t p i n anat io of false-positive E    result

4 

were forthcoming. 

5 GQ TRQL IE T__ PL P1 F1 ' FI I PR 19 T Formats 17.1.17.3 
and 1&I-1$J 

After re--solution of the freeze-dried product in 10 ml Water 
for Injections, the potency of the active ingredient ; factor 
VIII, is determined by a tostaje clotting assay. The 
validation of this 'sk- pled" assay and the interpretation 1103.2 

results are clearly set out, and the statistical vFaii ,br of 
the f*vial contents"' :ov'er ..printed on the packaging) :, 
soundly based. The !ocular state of the factor viii is 
inferred from development studies and consistency of rslr 
manufacturing, and is not assessed on each batch. The 
Specific Activity of the active ingredient h o/mg protein) is 
dominated by. the re-addition of stabilisine albumin to the 
processing solutions and formulation No attempt is,<maoe to 
assess the "without-.aldminfe specific activity of each batch, 

The examination of each batch of final product is car'°rien out rt i_ o 
essentially to Ph<Eur> specification, This Report focuses 
on additions to the pharmacopoeial assessment and on 
differences from 8 PL 08801/0015). U .1.2 

The 
potency 

patency of the finished product is fixed by its potency 
at dispensing and all dose sizes (250-l000iu) are filled; an 
redissolved in 10 ml , whereas various dose sizes of 8SM wer 
dispensed in different volumes at a single :pater:. 

s 

and via 
were redissolved n 2.5 x the dispensed volume. Consequent 
some comparisons of e.g. limit concentrations cif contaminan 

are better assessed 
ona 'who' basis rather then "w/€I`". 

All 

e:xcipients 

(also called 

formulating reagents, 

=ngredien 

or 

stabilisers) are 

subject to 

upper and 

lower 

limits 

with 

which each batch must 

comply 

Res 

=dual process reagents ar 

subject to upper limits, 

mostly quite close to the :Ltd or 

reflecting the inherert 

performance 

of the nanufaeturing 

N 
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method. The pro.:F. .' ta ,rrts gl,vcine and midatcle, and 
the rrs qua' pia5r Lr r, .0 a, € , f oaectn, . r Ig; 
and 'v F, are 'iot t„_"+_ F• ;,j _.. _a a ,tl < ',s~Tch; io`.v concerti ion's 
consistent .°rit}i T...„` i ua t. :'ar45etitratt 5. iere 

estebIished n de ei 
y

r~a~r: 
p

t'uii e. Pr<. r"r.~_ 

l n ...ns C 5'  W >tC Lut 

procer a rip ied, Concarrec with 8S4, Reç;lena_. has the 

Re-solution time he been specified to a tighter limit, 1 mirr 
rather than 3 ant, 

Total protein and albumin (g/L) limits are now the saute tar a l 
dose SHZCS ''gut Specific Activity iu/mg) is now dos+-reiaated, 
for the same rE asnc. " .. L i iaait are sae same as those for 
Ilemof'i E -f', 

Sodium, chloride a'd calcium ions are now specified as falling 
within defined upper and i=a;wer, l ;rnits, since they are formulating 
ingredients, and ttev `$_.o 4h-a same as those for Ne€rof l -M. 

Potassium nas been omitted as rredjndant. 

Moisture fPC) has been specified to a tighter limit of 2s 
rather than t2.5%. The nor"-nharmacopoeial method of measuring 
moisture tKarl Fischer has been ra i;dated as equivalent to 
Loss on Drying for protein concentrates. 

Anti -A and anti -N haemagglutinins have been specified to a 
tighter limit, 1 32 rather than 1/64, 

Histidine and PEG limits reflect the 4emofilM formulation and 
specification.

I4ouse IgG limit remains at 3-0.01 ag/iu_ but the LOD of the 
method requires that 250 iu doses of Replenate be specially 
redissolved in 5 ml rather than 10 ml for this determination. 

Triton XIOQ has been specified to a tighter limit, }25 
rather than *3`.5 rrgfiuu. 

TNBP limit has been confirmed at *12.5ng/iu. 

Ethylene glycol limit has been confirmed at *0.5mg/i re 

The specified concentrations of solutes in the final product 
are appropriate to the frequent intravenous replacement of 
water u`IIl in hae€rophil i,a. Residual concentrations of process 
reagents are fixed at very conservative limits in relation to 
the perceived toxicity of these substances the toxicity of 
noise I O. TNBP and ;weer r;-1,00 are quantitively examined in 
Annex 1iI; toe limits eppl,,ed to their concentrations. in Replenate 
provide generous safety factors of 100 or more. 
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Where a reage€nt, has coon cei ;bberatcly added as an ingredient in the 
Irid1 formulation, t ':s no auctir;ie€i both ,i,pner nd lower € 1 5 

to each case, these ackn ;t edge he reproduw `bi ity of the test 
method and the precision tit reagent addition to the process. 
dl_hough the concentrations of  these stabi riser's are probably much 
les . riti a l to the oua l it of ka ienate< than one ts seem to 

imply, comp ' lance within T,, rn c_ help th tr me 
process is in control :t` 1 '"' , 'noo 'ra , rh me cartnt processes. It 

has been shown th at, uai r :a  nes ..cone l imlfs are Corsistentl! 

acl 1 45d

The ups>>ar limit fnr, Pe'- is justified: by its inertness and 
efficacy as a stab thor and <id to r€ , ,.solution. This reagent 
has beer, present at co'rparac l  cnnconratinns in some factor 

x I I concentrates for agods ..w yearn, a l eit as a residua l 
precipitant, nota€ y in the wuc__-a_._. ., kyland Meth, d 4 
coi€centrate. Its use ir amply scpctrd by tie toxicity studies 
on hemofithM reporter in annex 11th. All other i npred eats are 
normal constituents >x human n€asma. Deli  'vexed: in the low 
dose vo iume Perm itta c t `"he a go p'c°tercy of factor VIII in 

Renlrpenate, any increase :r normal p`asm: concentrations of 
albumin, "nistidine. calc=um, sodium or ci31=ride would be 
imaerceptihIe 

Many of the Test Method , used to evaluate finished batches of 
Replenate are those of the Ph.Eur,, or identical with those 
applied to 8S4. bathn beer judged appropriate for a virtually 
identical product, they are not reassessed here. 

`PL`s validation cc these methods is infer^'red, in some cases, 
from validations estatlished for other plasma protein 
concentrates. This -:s appropriate, since the added human albumin 
Zenalb, is by far the preporderart protein present in Replenete, 
Others have been,r'e-validated for appl cat on to Replenate, 
because it Was suspected ec that other salutes present in the 
sample might influence the specific. ty or sensitivity cf the 
standard test method. The 

scope, prosisiorr and therefore 
limitations  if the Test Methods are suw`,ari se a.. Tie 
repr'o3t e _ i l ity° of each lest Method i compatible with the  range 
of concentrations of that solute permitted in the priuducn 
specification, Where a Test Method measures the upper 
limit permitted for a residual solute, the validated LUD is 
leer than the specified upper li it. The factor VIII potency 
estimate on each batch, i.e. the vial contents printed on 
packagin , carry confidence limits derived directly front the 
assay set in which the batch was compared with a calibrated 
s t i

he two -sage factor VIII assay, used extensiv ly ir' the 
Dev loniet Plrar #r;a';_ T sect €yn o l ,. :':3 Pb' rCas n. has a 

L: '. 1 , f  ̀ p ; : .Emma ,.. f" € V At : and between -set 

> ti o 
,7 

eor r h'J h. ? C:i c.dr. :, i`%t `?d~ '~ ;L i. pub r . :y shed <Aaty S°"P„Str"t 

th,,r e yaer.t abcratories( }. bons.enuert;`s, where experiments 
cannot be inaefiritely repeated, appar"ert differ"erc s between 
observed factor VIII potencies have to be of she order' o f 30; 

Fani at t 1 

Ftir°mat U U 
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(or greater where two potencies are expressed as a ratio) to 
ac•ouire "stsat.Ist cal Jgnificance„ +  the interrretati+ rs of 
factor VIII-related data in this 4p ;ication are statistcally 
correct. More important iv, observations which approach the 
confidence limits of the assay have been reasonably eva'uat€ed 

and no claim or ?nfer°enco strains a.common-sense assessment of 

Conclusions from this section 

The specification of Replenate is essentially identical with, 
or better than, those of B M and Hereofil-K. Ingredients 
are assigned both upper and lower limits. Permitted residual levels 
of process reagents and protein contaminants offer wide 
margins of safety in relation to their known toxicity_ 
None of these residues is likely to affect the stability of 
Replenate or limit its safety at the recommended dose in 
either, adult or young ,patients. Test Methods are Ph.Eur 
or accepted equivalents, are described in a repeatable form, and 
have been extensively validated for use in Replenate. Consistency 
of manufacture has been demonstrated over 5 consecutive batches. 
The batch of Replenate users in Clinical Trials meets the 
standard specification. 

6. STBIUTY 

Stability Studies Format 203 

Format 20.2 copies "`able I of the Introduction to Annex Il , 
as a summary of the studies considered relevant to this 

Application. Real-time 

stability of Replenate at 4C (IIF4) 
is the most important element in this Annex but the interim 
results from this study may be extrapolated with some support 
from studies on the parent concentrates. 

The Applicant's proposal is for a dating period of 24 months at 
2'C-8°C, for Replenate formulated in Zenalb after processing 
which includes 48 crv, wash of the MAb-Sepharose col mn 
all as defined in Annex IIg-i 1E 

6.1 Replenate in Zenalb (!IP. 4) Format tO,1 2. 

Three batches processed with 40 c.v. wash ever three other 
conceivable variables - nose strength (250, 500, 100 iu), 
batch size (80 and 130 i:a cryoprecipitate) and the inclusion 
(or not) of frozen storage of -Sephaarose eluate. I agree that 
minor deviations from spec:if ication in two of these batches 
are immaterial to the study. 

Three batches processed with 48 c.'vF wash cover the same 
potent>a'l variables; a'l batches met specification, 

The study will eventually assemble evidence on 24-36 
month stability of Replenate at the recommended storage 
temperature of 4Cti. Since the study is incomplete (1.5-5 months) 
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batches of lemcf i l-! including min r variants in the source of 
M.AI -Seotiares e, the t .pe onexc hanger used for the second 
chromatccir'•aphic stage, the stopper an the drying f stoppers 
before use. the stability-indicating variables °ere similar 
to those selected in IIF4, the frost critical being 
factor VIII potency, The most important conclusion was that, 
even in batches inadvertently exposed to moisture levels exceeding 
4°, there was no signi'~icant loss of factor Viii potency or 
other deterioration ujality at temperatures up, to and including 
30' C over 24 months t ilL l .l , Application, of the Arrhenius 
equation to data obtained at distress" temperatures up to S3.r°C 
pointed to a sheifw1rfe of at least 18 months at 5°C plus 6 months 
at 3ØC, with loss r, f less than 1Or~s factor VIII potency (l!Fl,2). 
In study TIFF".. i3 , no tact- , VIII potency fell below AQ e of the 
original assigned pfc ter:cy after storage at temperatures up, to 
35.500 for up to 18 norths. 

Direct application of these results from Hemofil-M to Replenate 
is inhibited only by l imited data on their respective freezing 
and freeze-drying programmes, which are difficult to reproduce 
in every detail. There is a strong inference that none of the 
minor variations between arose hemof? =-M batches affected 
stability in the freeze-dried state. 

6.3 Studies orr tctoeat vs8St1 

Study IIF .3 is a completed experiment on six lots of Octonativ, 
quoted from the 8SM PLQ8801-O0iS. St:ady TIF 3.1 is an on-going 
trial at BPL an six lots of , SM. 

Only modest claims are made for the relevance of these studies 
to Replenate, since the formulation of the two products 
differs during the critical stages of freezing and freeze-drying 
(there are also differences between different dose strengths of 
8SM). These differences are likely to have a greater influence on 
product stability than differences in site of manufacture, 
albumin formulation, plasma source, etc. However, I agree with the 
Applicant's interpretation (IIF3.l) the real-time data at 
12 months on 8SM, stored at 20C and 8°C, support a two year 
shelf-life for 8SM. The source of albumin stabiliser appears 
to be immaterial, IIF2.1 and 2.3 confirm the stability (less 
than 1.04 loss of factor ' Ill potency) of three batches of 
Octonativ 500 iu for 36 months at :-8CC, including up to 
months at 25°C. Data on Octonativ 1.000 iu are incomplete at 
12 months but show no unusual pattern of factor VIII loss, 

It is reasonable to conclude that the inherent stability of 
factor VIII prepared by the Ile fil-M "family" of processes 
is more important than details of formulation. 

Close examination of effects on two of the 8SM batches at "stress° 
temperatures (IIF3.I) underlines earlier reservations about 
interpretation of accelerated degradation' data. The applicant's claim 
does not rely on data derived frcm storage at high temperatures. 
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7. OTHER INFoRMkrIOm: VIRUS 1NACTX AT 04 'sweats 2LI-

In this Applicati n, the viral safety of entente
correctly identified as resting on several pillarsr selection 
of blood donors and esting of each donation; inactivation of 
the most important i.ad-torn viruses treatment with 
sol ent/detergent r y; al removal (clearance) of virr~s 
particles d rrirrg ~r>~. essir#g ; particularly the chrot t graphic 
processes; and avo;d ng recontar irrat-ors of virus-inactivated 
solutions with infective mates ial from earlier stages. 

Testingof blood and plasm donations 

Each donation is tested, at the time of collection, for HS 
ant HCV nd anti„ al wl ard 2, markers of the most i porta 
blood-borne viruses HRV, V and HtV, 1n the UK, it has be 
concluded that additional testing for hepatitis viruses, e. 
by anti-H' c and sarun a inotra sferase determinations, woul 
not significantly improve the sensitivity and seectivty 
donor exclusion (3) it is a so considered that scree iry 
for other, conceivabie contaminating v ruses, such as H L 
would not be cat --effective (4) 1'he sensitive tests app i 
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to every donation ore the main line of defence against 
transmission of he most -aorta tt viruses by blood ce luTar 

connoonents which ccr o `ised efficiently dv chemical 

or physical methods. ' . 1 :K, the reC lent of V unt rated, 

n lf?Md 1Ll£ , a irtr t i ricesnot 

excluded ,,,y medico t  e it the ic ey ,, n 

detected ><ec.eu co n'i; t of t i p ,,` a tmpte cr certain 'r': ruses;

or missed ( neiit, r ,_1 because tests were not 
sufficiently snrsitTve . , detect a Tow, but infective titre of 
virus, clerical ; r:. h irrar rrirs have ;?lsn occurred. Ti@ 
risks of a pla_ ;a coo: cor^tai,ning:3 an infective concentration 

and the e e of recipients neW ~..; 4F"' virus, u'~.~ < .. ,:t.€`s. ,,tt.;..Y~.:.  £~w:p,~'Fl~a of Ta .. ..:. , 

products, o{ Viousl r ,rulti ' ` : fy~ with number s?r ,dam, a%' ns n 

the pool. Additional s'as ores to prro-e t r ecspien s of ai'i'o 

poet products are required. 

Virus inactivation by rre~ g.r, r t witcj so7vent!rdeter-gent 

This family of methods, using the solvent TMSP and various. 
optioral detergents including Triton X-100, was invented by 
New York , 1 ,ci hCotor _a ,, he*n thoroughly proven in 
laboratory and c l r , ca i trials over a decade. Appendix I to 
Annex IIH provides a useful summary. The earlier clinical studies 
on "non-A, non-B lieppati .is" were of variable design and quality. 
However, they carry more conviction than more recent studies on 
concentrates made from olasme which was screened at donation 
level for anti-HCv and anti-HIV as well as HSSAg. There is only 
a supposition that these products would have been infected, even 
without solvent/deterggent treatment. Laboratory spiking 
experiments are therefore essential to quantify the probable 
efficiency of any virus-inactivation system, but complementary 
clinical trials are still advisable. In most cases, the 
"laboratory'° limit of detection of viruses is much higher than the 
probable minimum concentration required to infect a susceptible 
individual. inactivation of HIV has been demonstrated both by 
clinical trial and by 'spiking" experiments in the laboratory. 
Effectiveness against UBV and HCV can be established only by 
clinical trial, although Sindbis is sometimes mes used as a surrogate 
virus, resembling HCV in its susceptibility to solvent/detergent 
and heat treatment (5).

Claims for the viral safety of Peplenate rest heavily on the 
laboratory and clinical evidence assembled over 5 years for 
Hemofil-M (PLA 0016/0236.,8) and the derived concentrates 
Octonnativ/BSM. hone of these concentrates has been reported 
as having transmitted H V, HCV, or l'f V either in formal prospective 
clinical trials or as detected in regular testing of patients 
who receive these products. Early laboratory studies on the 
Hemofil-M process, quoted in this Application, established that
high titres of lil;id«enveloped viruses, including Siodhis and 
HIV-1 and «21_ wage completely inactivated within the time 
required to mix in the solvent/detergent reagents, and 
certainly within three minutes. Additional laboratory studies 
on the similar Octcnativ process, quoted in this Application, 
confirmed that d.2 logs of HI ..1 were inactivated within one 
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in a large lasrr..r pool ,s a reaul> of test f 1 iur5, 
Inactivation of ,5 logs of wIV = the first 'ew minutes of 
solvent/detergent treatment in =`self meets the requirement for 
Hrrclusion of an effective virus inactivation Stage`' . . 

. idyl` Triton X-100 system in the 
inactivation of v :.nn Sindbis strongly suggest -`at t 
can also inactivate x r:,,ximum expected titre of HN°V and hC 

which rnir iht contaminate cryo recrnrtate> Earl ter solvent/ 
detergent systems leg, Tir'bP-Tweerr) which inactivate Sindbis 
efficiently have been srr,own by chimpanzee and human Janal 
triads to render factor 'VIII concentrate non--infect've 
with these viruses, which cannot be studied #ir 'ect v ;n 
model "spiking,' experiments( 6). f t 

peplerrate acquires the ass?fir r t g .Iffy,, ,d b r of i lµM and 
Octonativ/8SN daa. i # much t.oc :u of new studies, both 
using Sindbis as a ...w re: l r t ,. r r gate for the hepatitis . 
viruses and human n :. ti t aier ..y viruses, comparably 
sensitive to s l vent, ete wrl rrt i }act i vat Or: . 

(1) Standard coed t>€:iris were chosen for virus inactivation on the 
manufacturing scale. variables which could possibly 
influence the efficiency of virus inactivation were identified 
as concentration of Triton X-10O and =MP, ph, ionic strength 
and protein concentration of the medium, and temperature and 
time of incubation < Target processing limits for these variables 
were chosen as lying within or very near the range of conditions 
established for °.e =~ f   and Octonativ/8SH. Each of these 
variables in turr, was ;varied across a wide range and the effect 
of the change on virus inactivation efficiency was measured. 
In this way, it was established that inactivation of Sindbis was 
extremely effective over a Broad range of conditions on either 
side of the set parameters, and, inc'udir°p all conditions used in 
the manufacture of Replenate, fle; fll-M and 0ctonativ/8 Mk 

Supporting experiments confirmed that the conditions of reagen 
addition, mixing, etc. used in manufacture were accurately 
reflected in the smal €µsca €e experiments which necessarily 
had to be undertaken in the Virology esearch Lab. 

Exhaustive validation of the manufactur-ng process has 
confirmed that the process limits set for all these critical 
variables in the solvent/detergent stage are consistently 
achievable in routine manufacturing. 

(2) In small-scale  spiking experiments, challenge titres 
of 4--6 logs of Sindhis were completely inactivated within 
15 seconds of adding the solvent/detergent mixture, linking 
the susceptibility of the Replenate ..old«supernata t to that 
of the corresponding intermediate in the 1-iemofi I-M°and 
Octonativ,BSM processes. 
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The incubation perioc of , nF i a ;dated virus 
inactivation stage t  r.., .. p rs so be at least 1FD, x 

reate.3 than the  ? iJt e emer5 L f :V' c { {o ..,e w y of 

HV. in addition. s>. , ::, — ourse expw.Hilents have _, " it €ed 
that virus-  lethal i~_. •lit= , ns are maintained for many 
hours fi e'

<
eaf t.o COIF i k E nob irg of the solvent/detergent 

-treated incubate onto the NAb column, 

In the vriter`s opinion, these experiments on Replenate justify 
the conclusion that Replenate, like Hemofil4i and Octonativ/8SM, , 
will not transmit irid_errveloped viruses HdV, HO and HIV. 
They further increase continence in the margins of afety 
provided by this sol 'aent,'retergent process. 

It is dAffictlt to assess t he rate of inactivation of lipid-

enveloped viruses 'n te INSP/Triton (.400 system without 
resorting to reagent di u..ion in order to slow the reaction. 
Many studies have shcwn that rates of virus inactivation, 
whether by chemical or physical means, are seldom strictly 
first -order, and the I 10  :,e detection of residual 
virus may be greater titan human infective dose. It was 
demonstrated that in e Replenate process, virus inactivation 
in the defined system is complete ;within the first 15 seconds r€ € f 

of the 30 minute incubation, disposing of any serious concern 
`tai ling' about of tr°e rate of inacti'atien. However, this

Applicat  pru:1ent avoids claiming more than "complete f I 
x. virus within the defined vials 

rl 
tiacti atori of ocs of I;" ; € ! 

inactivation stage'. f F

While it is extremely effective ,against lipid-enveloped i f € 
` 

I f r 
« ~ ' protein-eevel oped~(g$pv~~~igruses such as parvovfirus 

a 

i r 
F hop y) 

t _ h' F I € I I } 

BI or titi •0d virus (HA are virtually unaffected Lte~3 S_ €I"~! 
F ; € f{ 

byy 
en

p

t. trreatmente I n  the ear l i eer He af
ry Atli 

1
,

so
i 

zllvent/yd~eGter 

w
s ti dies, quoted in si  Appl ication  6=6e.• surrogate virus f

EMV, which is not lipid~envelopeo, was used to demonstrate
this. Transmission of such viruses, which are known to
occur infrequently in donated plasma, must be addressed 
either by exclusion of infective donors or by physical removal 
of viruses during processing. Screening for these viruses 
at donor level has not been introduced in the U.K. 

Pibys ea l rye va l (clearance) of viruses durfag processing 

Although it is not established directly in this Application, 
other virus clearance studies in plasma fractionation suggests 
that a modest partitionirsg of blood-borne viruses will have 
occurred, even before toe solventidetergent stage, e. . 
during cryo-precipitation and cold precipitation 7,8. 

Imnunoaffinity chromatography in the Replenate process 
might be predicted to achieve partitioning of factor VIII 
from contaminating viruses - the factor VIII is bound very 
tightly, whi le contaminants are washed off at a high ionic 
strength which suppresses some non-specific interactions with 
the solid phase. Earlier studies on Hemofil-M and Qctonativi 

27 

M H RA0034908_002_0039 



8SM processes, quoted ..n ths ApnHHcitron,: .on' . iF"meld. she_. "Iv, 

Sindbis, VSV and t C were M erred by factors of 2+4 .3 iuys
on lr€munoaff 4 n<ty chr'oma oar.aphv at aboratoy ale. The 

ony nun-lip`d en'4ielcned virus ,n th grncp FMC, was cleared 

more effectively than ii;r~ lIpid-enveoped.
` w4 

i 

ruses, 
y 

'o Y i1 t. 4t~ Z _:'f ~.i r  S k:ss susceptible   to nonm .s ec F if -; 

bindng at n ionic strength, e.g. ny hydrophobic 
interact _,:s .tdditioral experiments on Replenata Wert 
r_'c=nf 4r€m th i : cCservctiOn nf,-o-enveloped polio virus was 

depleted on MAb chromafio€gr aphy by 4.P logs, compared with 
3.a-;..$ logs for Sindbis. 

Earlier studies on 14emofilM indicated that the ethylene g:ycml 
eluant contributed about I log to inactivation of hV at th is 
stages 

The E emof lM stun `es were extended to partitioning 
of viruses on the "Q- 3ppnrarose column. It was Cofr i deo that 
t o clearance was 'nU?tes limited and v us-specific, a that 

clearance of the norc• nt blood-  borne viruses could not ;c
predicted from ineasu e€ clearances of surrogate vir.ises, 

Although it is fortunate that neon-iipidmenveloped viruses 
(which escape inacti atiun by solvent°detergent) may be 
susceptible to cearance incheromatographi3 stages, the 
mechanisms of clearance are less clearly understood and therefore 
less controllable than those of chemical inactivation. 
n-  process removal is v r°usmspecific and may well be Qf eetedl nY 

scale(9), There are Publ ished instances of virus transmission ,3,s,

concentrates which c l aim efficient  clearance factors in the 

manufacturing process (10,1.1.42). It is not claimed that Repie rate 
is safe from transmitting non lipidenveioped viruses. There 
is no well -proven alternative or supplementary process in co n 
use for the selective inactivation of these viruses. 

Avoidance of rnecontaa?imation with viruses after inactivation 
with solvent;idetergent 

Before 30 minutes £ incubation with solvent/detergent under the 
defined, validated conditions, the factor Vl l solution is 
transferred from the downstream processing area to a Virus -Safe 
Area '¢ (YSA) where services and perimeter access have been specially 
designed and are carefully controlled, Factor VIII leaves the 3A 
as a sterile bulk solution, to be dispensed and freeze-dried 
aseptically in a Finishing Area also used,: for handling products which 
have not yet been virus-  inactivated, This Application briefly 

describes the Features of plant design and operation, services, 
equipment suer l £sation and movement of personnel which establish 
control over tae VSAes upstream and downstream interfaces 
These controls have been thoughtfully planned and, with 
constant vigilance. are capable of maintaining security

.

against cross-cntariYnation of the Replenate process after the 
solventidetertgent stager 
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Conc7usiorts from this sect faFi 

The Application acknowledges guidance on the validation of the 
virus removal and inactivation procedures given in Vol III 
Addendum II of the series :The Rules Governing Medicinal 
Products in the European Community The virus safety of 
Replenate rests primari ly on the solvent/detergent stage, which 
inactivates the lipid-enveloped viruses HBV, HCV and 'HIV with 
very high efficiency. 

Inactivation of lipid-enveloped viruses by solvent/detergent 
treatment is identical with that used for Hemofil-N, which, 
has a good record cif virus safety and clinical use. Equivalent 
inactivation patterns have been demonstrated for appropriate 
model viruses. Removal of some nonlipidenveloped viruses 
during the iftIuno-affinity chromatography stage is a welcome 
indication of enhanced safety but does not eliminate the risk 
of transmitting such viruses in the concentrate. 

8. CONCLUSIONS OF THIS REPORT 

This Application describes Replenate. a factor VIII concentrate 
processed from plasma 3n essentially the same way as Octonativ/8SM 
and emofil4i. The specification of the product is identical, 
in all important respects, 'oith the specification of the parent 
concentrates. Equivalent safety and effectiveness may therefore be 
predicted with confidence. 

Replenate meets Ph. ur. specification for human factor VIII 
The procurement and viral testing of blood and plasma, 
process design, formulation and validation are in 
accordance with the Note for guidance "Medical Products 

E Derived from Human Blood and Plasma" issued by the CPMP ad hoc 
Working Party on Biotechnology/Pharmacy and the Annex to the 
EC Guide to GHP "Manufacture of Products Derived from Human 
Blood or Human Plasma". 
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Nam f an r fable Referrin f`nr National 
to Part 2 of the Dossier AUthnrit I tnl 

11th Products is Laboratory 

T ame  it isbeti Ned cinal 
Product:
Rep ien€atu 

ar
,.,

csf Active In redient: 
Human :-actor 41., 

PMT HA: COMPOSITION 

Product Description Volume 2 pag(s) (For National Authority; 
Use Only) COMMENTS 

A ster ile. freeze-dried, white or pale-yellow powder 
which, on~addiition of 10 ml Water for Injections yields
clear s lutic<r containing a nominal 25, 50 or 100 rulml 
f coagulation factor VI II ac ty, 

Ca lete Ct ositirrno lu e 
Ar t o rr red rang .; ; r t ar d/err Pgrc:errta e 

formula
Human Factor VII 75, 50 or 1.00 iu/mi

nominal 
Other z r~ red teats ('-,11 in 1 OmI ) 

Albumin 100 mg 
L»hlstidine 78 mq 
Polyethylene glycol 10 mg 
Calcium chloride 44 mg 
Sodium chloride 83 Mg'
Trace concentrations are present or other human plasma 
proteths mouse loG and reagents  uses r processing. 
For limits and typical concentrations, see Formats 172 
and 12,3. 

Cont ,q~yy~~e yy @xb ye{ yy'~{p q ~a yaq Ygp .rh °gyp @ pp 
t _

.. Z

i 

Vial Injection bottle, glass Type I Pl`.Eur. . , 30 ml for 
all fill sizes, 

ter' Hal b tyl stopper, sealed with fli -off seal. 

tri;a° finale " l Fl :,::.», _.Clinical 
Actiara in radiants Unfit rid urn 

Percentage_f chrs a 
Factor VIII 500 =:u nominal 
Formulation was as for standard batches, above. 

0 067 FORMAT 1 

M H RA0034908_002_0044 



Name of COM j Summary Table Referrirr For iational 
to Part 2 of the Dossier Author°it Itse ilnl 3 I 

B i o 3¢oducts Laboratory

Name of Finished Hedicira~~„
Product: 

Name of Active gredient. 
Human Factor VIII 

PAIT IIA; fl Agl FO $ - DEVELOPMENT PHARMA ITICS 'For National Authority 
Product Development Studies Summary. Volume 2 Page(s) Use Only) COMMENTS 

Replenate was developed rnm an established method, 
Baxter lemofil-M, and includes modifications made by Kabi 
in the product 8SM (Octanativ). Process modifications from 
Hemofil-M include minor details ;of crynprenipitate 
re-solution; validated re. def in'tion of conditions for 
virus inactivation b°v soiverit;`dx_.ter°gent; and the use of 
Q-Sepharose in the ion-exchange step. In order to fill all 
dose sizes in 10 ml, Replenate departs from the 8SM 
formu ration„ reverting to that of liemmf i l -M€.
No formal development studies are reported. 

Exp lanation of choice of the cosy osition. 

Factor VIII: active therapeutic ingredient. 
Albumin hunan: stabiliser; increases protein concentration 
L«histidine: stabiliser; buffers pH. 
Polyethylene glycol: stabiliser; facilitates re-solution. 
Calcium chloride: stabiliserP Integral part of functional 

factor VIII molecule. 
Sodium chloride; adjusts ionic strength (tonicity). 

Explanation of optittisation of concentrations of the 
additives in the coosit1on 

These concentrations of additives were established in the 
original iemcfil-M method as sufficient to provide 
stability (in the freeze-dried Mate and in solut sn) and. 
safe on intravenous injection at the maximum expected dose 
of factor VIII. 
Albumin increases the protein concentration of the solution 
and preserves factor VIII activity during purification and 
after reconstitution, partly by inhibiting adsorption of 

Sunirary of studies on compatibility data with other 
products (if necessary): Volume 2 Pages 

FORMAT 2.1 000068 
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Name fComan a 

Bic Pr ducts Laborato 

Nar~re cif Finished ied Gina` 
Product 
Rep iefate 

Name of Act in etr_ t n : 
Hu ar ctnr 

PART I{IA;'t._... DOS GE rO  DE 
Produc t

S3 % # u 3 z !f.rrnp ± or ? at Iona I, 

-to Part f the Dossier Oni 

ANT Pt N ACEt1fICS 1 For Nation l Authority 
rye , volume 2 Fags i 

, Use Only) CONMEWTS 

Explanation of choice of the composition, 

Explanation of optimisation of concentrations of the
additives in the sis ~.:. _ 

factor VIII to surfaces. Histidine is added at a 
concentration which contributes to pH buffering and 
stabilisation of factor VU! activity, 
PEG is added at a concentration opts al for re-so1ution of 
the dried powder, and to prevent s;rf ce r : t i at on f 
factor VIII durwn processing. Calciun ciorde is added 
at approximately physiological concentration, sta ffiisin€i 
factor VIII activity which requires :a "calcium ridge 
between the light and heavy chains. 

Suaary of studies on c atibil ity data with other 
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Name of Company ummarv_rable.Rexer,... .r q 'or Nation a' 
wo Part 2 of the Dossier i Authorit ' Use Oni 

Bin Products

!Name of Finished Medicinal 
Product; 

5 3A}
.;.

ntn" 

Name of Active ngredient 
Hu€ an Fact; r I I I 

PART IIA, D SAGE FORM - DEVELOPMENT PHARMACEUTICS 

Summary of studies on compatibility with the container/ (For National Authority 
closure-- Volume 2 Pages Use Only) COMMENTS 

The choice of Type 1 glass mini ises the l keltcond o 
interactions between the container w<.i the fre=a,e-dr ie-d 

r: Yr. 14, 14 C<n,~r.,..1r ~~n. :1' ~ air-3.csr vM :• 'x `, .~ f i^.3~ ~n Az; rk r' 
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ama f man l Sun r Table err g 
to Part 2 of the Dossier 

Bin Products Laboratory 

Name of Finished edicinal 
Product 
R plr,r aT.e 

Mme of Act Iis redient; 
;lunar Facacr 3VI1I 

PART ha: METHOD OF PRE,PARATIOH 

Ka€aufdtturing Foronla wne 2 P e(s)

patch size. typically 20000  - 589000 donatian€s, 
(2 15 tonrre ci FFP, or.. 80--160 kg rryo-precipitate, 
Finishing batch nLspecified, dependent on dose ripe. 
Fo nnu 1 : 
Factor VII t nOminCi 250, 500 Or 1000 iu 

r constituted in lOml water. 
Albumin: 100 mg per vial. 
t-histidinc: 

78 m€l par vial. 
Polyethylene glycol: 10 mg per i31. 
Calcium chloride: 4.4 mg per vial. 
Sodium chloride: 83 mg per vial. 

Manufacturing process (including in process control and 
assets ly-, Vclue 2 Pages 

The Replenate process is described schematically in the 
following pages 4.2, 43 and 4.4a 
The purpose of each operation is briefly indicated on the 

left and control operations on the right. Tests done on 
in-process samples are italicised, 
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REDISSOLVE 
CRUDE F C N 

C £r <ip tat Extraction 
Diswlve in 3 vo1\ 3 d \ Calciwr cl Grid 
Temperature 28CC + 2C
Adj ;t te
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r ition ~t 21'y:r i,ldceterr ertt. 
.nd a mi , turr of 

fr~Y--n—t} 
ut 1-Pho prate 

K parts) Triton ,^i :1. :.3i F 3. drts ' L f f'}

concr:ntratTor of I.; ;r TPI6P;fi fir , tonn .K-1t?r 
Mk 2J m sutos 

ol 
ChP k none W't 1'v t t 

Fr^<;t SF' R TOVIRAL E JPE SECURE APEA 

V r11CATEO C*[sT IONS arr u+at 4.£; :s; «x 18% 2E'C 
FOR VI US INACTIVATION ) CHP OW v -r._,

S-.o1v'e`rt/Det;''r` ent - Treated F i 1tra

Factor I I I ar nor r tla rarse 
PUPJFICATLON OF FACTOR Wash co urn before user LAL 
VIII BY 1 "U O-AFFI IT '  E u i ; rate °°` ' 
STABILISATION B SUFFER Load via 0.4 fi lter 
OOMPOSrPO Load`nc time " 4 hours jaw 3X 

Sage t low thrnoug'
Wash with c4 coIrnnvoiunes.

of MAb Wash Buff
Elute in 4Ab E1ut ,on Buffer, 2 cv/h 

ION-EXCHANGE REMOVAL 
OF MOUSE [O AND 
U WANTED€ REAOEN- S 
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s ;~ se EIut

STABILISE F ALTO? YI II Freeze-cry ng (defined cGndit on,) 
ACTT' ITY Scrcrndary drying >20 hat 0,O n , >3O°C 

Freeze Dried 3rd€ rt 
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Nominal content of critical buffer solutions 

a nt L n i t Ab colurvi Q. pharose P na1 Potpnc 
_l Ion W .c~h 1 Wash R Lit .;n Gr1 1i  . 

T %v/v +0.3 0 0 3 0 3 0 0 

Triton  X k ;, v 1.0 0 0 0 0 0 0 0 
100 

Lni azole o1!i 50 30 50 a 0 3 0 0, 

Sodium NI 0.8 0 0 315 0.15 0.6 0 0e 
chloride 

Ca .l w um lrrrro e er 1. 50. 40 40 1 1 4 5 4 

ch tt g)r i de 

Ethylene %y,/v 0 5 40 0 0 0 0 0 
glycol 

Albumin  /v €0 0 0,1: 0.1 0.1 1.0 1.0 . 
Y human 

Histidine r I l/L 0 0 0 50 50 50 50 50 

Glycine H 1 0 0 0 

PEG `wiv 0 0 0 0,1 0.1 0.1 0.1 0.1 

pH 7.4 6,4 6.4 6.4 6.4 5.5 8.2 7.1 
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`Y'abulat on of in-house rocess controls and their si niificance € i t £ € ; i i, i 

i) Controls n solutions used..in rrc ss i i i F € F j i E 

Calcium chloride, :O m Dissolves cryo-ppt. ~+ (retrospective € 
}}

H conductivity 

Calcium chloride, 5M Stock solution added to ra++ (prospecf.sve} ; 
cold s/n, conductivity 

MAb equilibration Ionic equilibration before pH, conductivity 
loading TOP and Triton X 100 

(retrospective) 

MAb wash Post-load dash pH, conductivity 

MAb elution Elute F,VIII in stabilisers pH, conductivity 

Q equilibration Ionic equilibration before pH, conductivity 
loading 

Q Wash I Post-load wash pH, conductivity 

Q wash 2 Remove glycire before pH, conductivity 
elution 

Q elution Elute F VIII in stabilisers pH, conductivity 

Pool dilution Adjust pH of eluate pH, conductivity 

Potency adjust Dilute to fill potency pH, conductivity 

E OR MA.E 4. . 000076 
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Control tos~ts an sa €roles taken f Qmr~. nter ediate stex of the :process 

51.'.any o:f the co nt ro #e 1,1 operations in thette rnanufactunirg scnemf' (For 0dt5  4-2..x.4 4i iire 

rprocess aajt,strnents and the run does not proceed unti 1 ao.Iustmen is successft,l. 
J a e rcuntr ols a-e not tabu ated her 

Stace rests pr i nn ..fi} an of rl0r- Wll aol aura 

Crj usponsion TVC h In' esti ation 

Cold s/n, adjusted n" 2 : 3 of itir l for virus 

i ativat_1on 

5D addition TNBF, Triton P €31 vib~us inactivation 
X4CIO 

O incu ation Conductivity, P (i) 'giros i;€activation 

pH, eiperature 

Pre-incubation Integrity, O.A5p. P (I 
Iter 

y MAb LAL P

b flow-through F.VIII (trend) P Replace column 

4-epharise Lk (1; 
pre -we sh 

Q.Sepharose F, III (trend) R Replace column 
flow-through Mouse IgG (trend)R 

Q-Sepharose F VIII P Potency adjustment 
eluate 

Pre-Sterile TVC R (4) 
filtration pH P (1) 

Sterile Integrity, P (1) 
filtration Oat 

Key 

P a Results assessed;,r°etrospectiv ly. 
P Results assessed prospectively before process continues.. 
(I) 

 
Repeat operation, or make other authorised, until condition is sat4sfiedh 

(2) - Check that parameter is within li€mzts for optimal efficiency 
no innned a.te action on non-complonce unless parameters are out of limits 

at a later stage. 
(3) k Batch fails if control limits are not met. 
(4) - Consider with other evidence at Batch Review. 

FORMAT 4.7 

000077 
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(3) Sumrriary of critic l n s control!

A watch is s if thFc. f ;owinn ccn€,d<tions are not t rt (ani docume tni;` _t 
exanuinatioi of the b ik >.3,.<r. far r a sample. 

80 5-35 
Incubation with so S=eer H-  detergent p 66.5-7, 5 
in controlled medium Conductivity 55-75 €_S 
(va1 dated con :tons) Tfi P 025'a °i,r,v, 

Triton X400 0.8% (v/v) 
Temperature I8"C -'2S"C
incubation period X30 min. 
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Nary ~rf man 

Bio Products Labor troy 

Nam of Finished edicin .l 
Product:
Replenate 

Nara of Active In redient: 
Human Factor Vsll. 

'Srar ar Tatrle Referr -sn 
to Part 2 of the Dossier.

Fortl National 
Authority Use On 

PART 118: METHOD OE PREPARATIONr PROCESS VALIDA 'IOP :(For National Authority, 
summary of experirnental studies; Volume: ;' Page(s) Use Only) CQM.1ENTS 

where validation studies 'nar seen reported before, in 
relation to Hemofii ,.M i, 0._4s reference is made to the 
explanatory section ay , <. ed into this Application 
Headings (1) ( 3) 3) s,,:rT :se validation and optimisation 
studies to  characLer i e ie T es dnr og d  lopmetr . 

Validation of the critical b r€s inac v ation stage using 
solvent/detergent treatment is specifically discussed in 
Annex IIH, sunnarised in Formats C1 1-? ,4x 
He ding (14) demonstrates consistency of product 

characteristics with those ofHemofilH and 8SM. Headings 
(15)-(19) summarise validations which provide continuing 
assurance of controlled orocessing environment and 
services. 

(1) Dissolution of cryo rec1 itate in 80 calcium 
chloride solution 1i8. .1.2.) 
A minor change in procedure plausibly introduces Ca- more 
safely than bolus addition and is shown here to have no 
adverse effect on F VIII yield. 

(2) Mixing of solvent/detergent reagents to h oneit,y 
(II 3.1.3.3) 

Extending previous data on BSM and Hemoii P4, mixing of 
large and small volumes in OPT. .s- process<ng equipment is
demonstrated to be complete in lest than five minutes. 

(3) Te rerature control during virus inactivation in 
solvent/detergent (U8.3.L4) 
Temperature control at all points in BPL`s processing 
equip nt, at minis m and maximum tank contents, is shown 
to be within the validated range of 18 25C over 30 
minutes. 

(Other aspects of virus inactivation validation are 
described in Annex

M H RA0034908_002_0056 



Nam oaf Ccr ±Pan:~ 

Hi+ Products kaboratDry 

Name of finished Medic?rai Product:"_ ~._ 

Reolenate 

Name crf Active In re . rant- 
Human Factor u`; b 

Surf ary Table Referring (For ational 
to_Part 2 of the Dossier Authority Use Drrl ; 

PART II : ' METHOD F REPARATI I T_ PROCESS _VALIDATION For Nat it 
Summary of experimental stuies Voiume: Page:()  Use rrly: 

(4) Stability of F.VIII in the presence of solvent/ 
detergent
Extending previous data on dSM and He1ofil-M, it is shown 
that, Reple~.{nat suffers a , rrilaar, modest bass of F VIII 
activity BUY in 1ncut,,, rich ',a%~n sovrt'dtetgent about 
0.4 per hour. The we u t ty the option of hold ng 
the mixture for up to 40h at 1:_?:YuC, should this prove 
necessary. 
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rya {..gip an: r

Bio Products Laboratory 

Mama of Finished edcinal 
Product,. 
RPTp ie' ia'tc, 

Nate crf Aotirre n redi rr ; 
Human Facor ' II 

~•~55,p~61d'~d~ ~3S Na^ i0 8 =e-s 3 •sly e es8 ,:Ea sue e~r~xz a 

to Part 2 
o f~. 

he Pos ier. Auth*r.it Use Only)

PART US; iETHt ::.. P t R PARATION.. - P SIB :f SS VA1..dDATI or 'National Authority 
Sunary of Piper ntal studies: Volume: 2 Page(S) Lse Only) COMMENTS 

microbiological -monitoring <nd loss of-E,V1II hi mloa 
through are reviewed against criteria shown to predict good 
co,umn performance in the e ofii-M prcess hiicn uses the 
same MAb Sepharose, 

(1O Removal of mouse lgg (MAb) by ion exchange 
chromatography (11 .3 T ' 3 ) 
Extending previous data on ftemoi 1 fig tr'edarrt iryrt to
<g.Ing/iu , new data on t Je Re ie~a e batches 
demonstrate reduction to ass tear: nr. ,. : ;or limit in 
both the final Q-Sepharose as1 arc e i utew factor V' I . chis 
is equivalent t3 t . i ngirrr in the fina p,oduct, os i> 

8SI1

(11) Removal of other contaminants by io -exchange 

chromatography (1iL3~1.13 and 3 1.14), 
Extending g previous data. on Hemof iM and M. new data on, 
3-6 batches of Replenate demoristrateb satisfa:ctory partition 
of ¢,` I I and reduction of ethylene glyco , TN BP and Triton 
X-100 to below detection limits in -che product. 

(12) to it ity of FVITI in Q Sepharose eluate (110341.15). 
New data on frozen storage of eluate in polyethylene 
containers. There is no significant change in FVI 
activity after storage at -400C or. w7 0C or up to l.3 weeks 
in any ormat An ardit i;:or al Pr•eezemtr w?rg cycle causes 
no loss of F, t l. 

(13) Definition of freeze-drying protocoi 1 3.1,1 
The defined cycle for Replenate, it uH nqz cubli .a.1ion 

s below 32C and secondary drying at --30"'C, gave a 
consistently high yield of F.V,zl: soc rwc <O3r: in 6 
batches. Annex  IIP offers further support for the success 
of the defined drying cycle. 

(14) Product characteristics IT   , 
Extending previous data on 13emof i 

,
1-M which compared this 

high®purity concentrate wiry convent. oral concentrates, 
rmmuna-blotting analysis ct the subunit ructure of 

M H RA0034908_002_0058 



flame of Com rs 

Bio Products Laboratory 

Name of Finished Medicinal 
Product 
Peplenate 

flame of ictiv>e arr redient. 
Human Factor 

ViIF 

Su *na ry eReferniq  Na~ticnal 
to Part 2 of the Dossier Authority Use Only)

PART TI : METllbil CAE PREPARATION - PROCESS VALIDATION 
Summary of experia ntal studies. Volustte 2 Page(s 

factor VIII in Replenate shows batch-too-batch ;cons stency, 
and identity with that of iemofi l -M. Concentrations of 
residual plasma proteins in Hemofi`-M, 8SM and Octanativ 
are compared with those in ileaiernat€ i vWF, lgG, igA, 
fibrinogen and fibronectin in Replenate are in similar 
ranges to those found in the related products. Residual 
concentrations of glycine and imideaole, rot routinely 
measured in the cartrol of Replenete, are shown to be 
consistently very low, 

(1) Integrity of the Virus-Sa€fe Area (II8,3.3,1) 
This is a description of the design, construction and 
operation of the VSA to preclude cross_-  contamination of 
virus-inactivated intermediates with other materials and 
equipment not yet subjected to virus inactivation. 

(16} Replenate production environment. (I .3.3.2) 
This describes environmental monitoring in Sterile 
Operations; OOP- and velocity-testing of air filters; 
Criteria for broth fills; and testing of liquid-sterilising 

} filters before and after use. 

} (17) Sterilisation of equipment (ITN.3.3,2) 
There is frequent, conventional 4a l idet ion of the 
performance of autoclaves and dry -heat sterilisers.
Sterilisation of freeze-dryers prior to each run is 
described, 

(18) Sanitlsatien T83,3, 
Defined clean-in place (CIP) cycles are checked for 
efficiency by microbiological an, chemical testing. 

(19) Services (ITB.3.3.2,6) 
Generation of WF:l-bulk and its microbiological , particulate 
and chemical analysis to Ph,Eur. specification. 
Generation and delver of deiooised water and its 
microbiological testing. O.2 . filtered compressed air. 
Generation, delivery and filtration of clean steam and its 
testing for dryness and non-condensable gases. 

FORMAT 5.4 

j JJQ 
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Product;
ep £e 

JI((ss~y [[ b
fR .nat 

Wime of Active IP djent. 
Human ator i1li 

PANT TTC: C(~NTRO[. ~~ TApTIN I AT tRIA TIV bG QI r TS For National Authority 
. ... .JUse Only) COMMENTS 

Specification and routine tests: Volume 3 Page(s) 

Fresh-frozen plasma ((UP 1993). 

Human plasma for fractionation Ph€.Eur-. i993: 

Swary of Specifications and Routine Tests Volume 3. 1 

Characteristics: Page(s) 

Donors are selected according to current UK BTS!NI SC 
Guidelines for the Blood Transfusion Services in the 
United in€gdom, Appendix I IC14. Each urn t of plasma meet.. 
BPL's current, specification, described  in IIC IAl 1 4 and 
Appendix I iCi l

Identification tests; Page(s)

Not relevant 
i 3

Purity Tests: Page(s) 

pt~cai Weight 

Chemical: Not relevant. 

i rl_ ic l f lgj l Total fable count, (cro-
suspension`P virus corker's; HBsAg, anti-HCV anti -HIV-1
and -HIV•2 (cryo-sup rnatarst). 

Other Tests 
n 

Page(s) 

Not relevanta 

ssay/ ther evaluation of potency- Page(s) 

No honoq n ous plasiiia pool sample available for testing 

FORMAT 6 
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y n rf Coinuan a r Referri€ For N itional ~ f 
to Rare.._ of the Dossier Author Lase Only 

Bits Products Laboratory 

Hate of Finished Medicinal 
Product:
Peplerte 

Mane° of Active I n red i ent 
Human Fdctf r `l.T 1 

PART IIC- CONTROL OF STARTIt G MATEi IALS. ACT'IatE I iGREDIENTS CIE TIFF DATA 
(IMPURITIES) (Volume 3) 

Potential impurities arising from the Test procedures and their limits of 

i starting material: Pages detection or limits of guantitationt

Fibronectin Very tow concerFtrations of these re£ida3 

Fibrinogen plasma proteins were measured by ELISA 
vWF:Ag tests in Repferate, in the course of a 

Igg1i IgA product validation study (113x3.2.3) The 
limits of detection were not reported. 
These measurements do not form part of 

Potential impurities arising from the Test procedures and their limits of 
route of synthesis Pages detection or limits of quantita.tion: 

Potential impurities arising during the Test pro'wedures and their limits of 
production and purification detection or limits of quantitation: 
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Name r!f Cast an Soar Ta re Reforrin For ational
to Part of the Dossier Authority Use Only 

B io Products l.aborator 

Name of Finished 1edicinal 
Product: 
Fep 'crate 

Nam of Bert vo in,. r~ ent 
Human Factor 

PART 110: CONTROL OF STARTING MATERIALS:. ACTIVE INGREDIENTS SCIENTIFIC--DAT°A 
(IMP N TI S) (Volume 3) 

Potential impurities arising from the Test procedures and their limits of 
starting material,- Pages detection or limits of quantitation: 

the product specification. Data on 
Hemof l-M r, rd SSM re compared with 
Repienate .n t,.. ,2x3 and li 42 

Anti-A, anti Indirect test o rc anti-human 
globulin. OD rot reported. 

Potential impurities arising from the Test procedures and their limits of 
route of synthesis Pages detectionor limits of quantitation: 

Mouse 1g (E ISA), LOD 0.4 rrg/ 1, 
T14EN r (GLC) . LOD 0.1144 ppm> 
Triton X«100 4 (KFLCY. LOD O.45 ppm. 
Ethylene glycol (GLC) LOD i n /rral 
Glycine (colorimetric method). OD not reported. 

Not part or product specification. 
Irnida of  

(HPLC). LOD 003n4, Not part of 
product specification. 

Potential impurities arising during the Test procedures and their limits of 
production and purification detection or limits of oantitatior R 

Factor VII! "fragments" Inminoblotting 1 .3 A No LOD 
reported. Not part of product 
specification. 

Impurities and structural deviants actually found (with indication of amounts)- 
Page(s) 

See Table, Format 12.3 overleaf. 

COWFNT'S_ 
'f or t atiorral Authortv r  err 

FORMAT 12.2 00008%

M H RA0034908_002_0062 



Substance Unit m Her£ .y i __M 0Ctofat,v r~ ~s :..u.. E q 

o, Range No' R a ge Fro. Range 
B r.utt Batches Batches Batches 

Fibrinogen  p.9 fa3 0.244 0-13-0.29 0.022-0.128 

Fibronectln ng n 13 n  4 n 4 
<17.2 _ 43.7 43.9 w 117.12 14 - 48 

n m,3 n=4 n 56 n=7 
vWF;Ag iuFm1 0. - 2.38 1.4-1.8 1.24-3.1. 

0.44-2.24 

n . s n » 4 r '' 

Human IgG <20 - <7 

n S n=4 n=3 
Human I gA .gf = u <39 <20 <10 

n ; 5 n -'= 4 
Human 1gM 1-.gr iu <54 <20 

Anti-A, anti-s neg at ;:64 neg at 1.32 

n ,_- 49 R 
n x 4 n- 56 , 

Mouse IgG ng/iu 0,14 _ °3 03 X0.01 ,01 0 01

n- 15 n= n 23 n ' 6 
1"P~8P sg,/ml <1 <1 <0.2 <0.2 

nm xS n=10 n 56 n 6
Triton X-100 :g,'rrr 0-0.45 L3 - <0.2 0.4 - <l.0 <8.5 - <1.0 

n m 18 n=10 n= 5 n b 
Ethylene M/m1 0 13.35 <5 - 46 <10 - <40 <10 
glycol

=18 n '5 
Glycine nol/ml 0.25 - 1,25 - m 0.1 a 1 

n-3 n~3 n=3 
Imidazole <0,03 <0.03 <0.03 

V0RMAT 12.3 000086 
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Hare oaf Ccr Su r TT.Able 
f{y 

r a
y  

j L i on 
g p 

L 8isier $~ Part D 
g~ 

8io Products Laboratory

Name of Finished Medicinal 
Product,

Name of Active In radiante 
' uoan Ft €" 0 II. 

PART TIC: CONTROL OF STARTING MAT RIAL , OTHER IGREIEKTSw SPECIFICATIONS 
RCUTIE TESTS (VOL IE 3) Pages 

er „r l n s d swri d in a Phar acy a (For National Authority 
8sn Only) COMMENTS 

A'L =unir P 1.E` r, test l units (Licensed product 
Zenalb). 

-h stidine US?.. Tested in-house to USP, 
PEG 4000 aP. Tested in-house to GP ( acrogol 4000) 
Calcium chloride Ph.Eur, Tasted in-house to Ph,Eur. 
Sodium chloride Ph.Eur, Tested in-house to Ph.Eur. 

(Ia) Process in. r"ea eats not formulation in redients 
described n a Flhar ac ej 

Glycrne Ph.Eu€r. Tested in-house to 
Ph.Eur„ 

Triton x-t O USP, Testec in-house to US?. 
Hydrochloric acid Ph.Lurd Tested ;n_hnuse to Ph. Fur. 
Glacial acetic acid Ph.Eur. Tested :n-house to Ph.Eur. 
Sodium hydroxide PhxEur Tested n-house to Ph.Eur. 
Ethanol GP. Tested in-house to 8P. 

.3(3($
(' e~} Prow essir3: >..raa tents not formulatrnr in :redi1entsl ~# 

# not described in a PI3arr ac lea 3 

Tris (hydroxymethy1)adnonethane Reagent grade 
Ethylene glycol Reagent grade 
Imidazole Reagent grade 
TBP Reagent grade 
MAb-Sephar e - see Appendix IIC/&-JIB Baxter 
Q-Sepharose see Annex IC 32 Kabi Pharmacia 

Specifications and in-house testing of non-pharmacopoeial 
reagents are consistent 'with the manufacture of a product
for intravenous injact' n and are described in Annex IIC 
2.2 to IiC3.. .

FORMAT 14 000087 

I
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Name oaf Conrpan + Sr rt ar Table Referr i i (For Rational 
to Part 2 of_. the Dossier A rthori terse Onl 

Bic Pr.acucts Labor r. v 

Marne of F }red Medcinai 
Product:

Name of Active In refire€, 
Human Factor °VII 

PART IIC: CONTROL CF S E ARTIRG MATERIALS, PACKAGING MATERIAL (IMMEDIATE PACKAGING) 

Specification and routine tests. Volume 3 page(s) =(For Oat anal Authority< 
Use Only) COMMENTS 

Con ta=r er 
Glass ral, type h.Jiur.  1e:ton bottle, 30 ml. 
Tested in-house only by v isual and dimensional inspection 
for defects, to BS 6001. 

Closure 
Bromobutyl rubber freeseLyny stopper, Ph. ur. type 1. 
Tested in-house to P r. E u r- . V 1 2.3.1 for aqueous 
extractables and infra-red spectrum. 

Oversea l 
Flip-off aluminium and propylene seal.

Transfer needle
ITT 20 gauge needle (Sherwood) registered under DQH 
Sterile Devices Scheme as, R0043SP. Purchased to 
manufacturer 's compliance statement, 

Administration set 
Supplied separately to the product. Previously described 
in PL 08801/0015 and described in Annex IIC.5.5, 

Sterile Water for,In,'ections „ Ph,Lu 
Purchased from Phoenix Pharmaceuticals, product licence 
number PL 1502/0003. Tested inhcuse for nominal volume
and to monograph Sterilised Water for Injections - Ph. ur, 

Sunsnary of development studios on packaging materials: 
Volume Page(s)

Batch analysis (Analytical results) Volume Page(s) 

FORMAT 15 

L 
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oaf Grc €~ r r sar Table Referring a wE a € 
to Pert2 of the Dossier A therid . se

.:., 
Na of Finished edicinal 
Product: 
Replerate 

Name of Act'ive n redi t t 
Human Factor VIII 

PART IID. CONTROL T STs dN INTERMEDIA`TE RODU TS (For National Authority 

Use Only) COMMENTS 

• Volume 3 Page(s) 

the Qn'y storage of "interreediates is as cr•yoprecipitate or
(optionally, and as validated in t. .I.15) as Q-Sepharose 
eluate. It is difficult to procure a representative sarp€e 
of eryopre:ipitate and nu control tests are specified.. The 
pooled Q-Sepnarose elate, pre-diluted in a stabilising 
solution, is assayed for FV II ,potency, proviiirig the basis 
for calculation of final potency acjustments before sterile 
filtration, 

PART 1E 9 CONTROL TESTS ON THE FINISHED PR DUCT < 

Vol Volwne 3 Page(s) 
Each batch of Realenate is released against the 
specification in Format 17-2 
In addition, the following typical concentrations of 
residual substances were found during char°acterisaticrn 
studies [163,2.3 and :1.2.4],  but do r. t form part of the 
specification for release. 
Substance rrarrtlty f r nd 
G1ycina, atl 0.1
Imidazole, r 1 0. 3 
Fibrinogen., ngr'iu FV'1II 0.8 1.6 
Fibronectgn, ngliu FV111 0, - 0,8 
vWFAe/Factor VIII, iu/,u 0.022 0.033 

Product i Iat.iop control methods 
The analytical specification follows in Format 17.2. 
Control tests are described in Annex IIE.Z. the specifica-
tion and test methods satisfy the requirements of the 
nomograph Human Coagulation Factor VIII, Ph. ur. except 

that moisture content is determined by Karl Fischer titra-

tion rather than loss of weight on drying. 

Ide t ifida i rr determin iofr, rrf e i ~e stN 
The following ingredients may to orsidered to be 
excipients and their r r in the product form 
part o the release sWecification of each batch of 
Replenate: Albumin, polyethylene glycol , L-histidine, 
calcium chloride, sodi%.m chloride. 

FORMAT 1T.1 000089 
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Name of Company  Sumary Table Referring , (For _Natrona 3 
to Part 2 cf the Dossier Authority Use Only

Sic Products Laboratory 
_,.. . ...... ,...... „.. 

Name of Finished Medicinal 
Product. 

Name of Active In reo €rt, 
Hur'an Fac.-cr  

VIII_ 

Control Tests or The Finished Product 

Test -ompliarce Limit 
Peference 

Ster litr P .Eur. Pass 
Pyrogenicit:y, ,C/n rabbits =a.Eur. Pass 
,Abnormal Toxic ty Ph.Eur, Pass 
;HBsAg Ph.Eur, Pass (none detected) 
,Anti -HIV (I and 2) i BPL (>Ph.Eur. ) Pass (none detected) 
Description ! Ph.Eur, Complies 

: Solubility 20C, mm Ph.Eur, ~I 
Appearance of Solution 3 Ph.Eur. Complies 
Clarity of solut ion, NTU j BPL. *17 
Stability 20°C, h ? P .Eur. $3 
h at 20°2 Ph.Eur, 5.87.4 

,Factor VIII potency Ph.Eur. 80%m125% of label 
Factor VIII potency, iu/ml BPL (>Ph.Eur-.) $20 

$40 
$80 

Factor VIII potency, iu/vial P .Eun. 20C-7125
40G-6>25 
80x_.,I250 

Total protein, g/I 1 BPL .E, p

Albumin, g/L BPL 7.242.5 
Specific Activity, iuim€g protein =APL (>Ph.Eur.) *1_B 

*B.4
Sodium ion, awl/1, BPL 125-160 
Chloride ion, mmol/m BPL *180 
Calcium, rnnol/L. BPL 3.4-4e5 
Histidine, t olfL SPL 40--60 
Triton X.-100, ng/iu FVIII BPL *29 
TNBP, ng/iu FVIII BPL *12.5 
Ethylene glycol, t.gIiu FVIII BPL *0.5 
Polyethylene glycol, mg/m1 ! BPL
Moisture content., % wlw Ph.Eur. *2.0
Mouse IgG, ng/iu FVIII ; SPL *0.01
Human Identity Ph.Eur,  Human (positive) 
Haemagglutinins Ph,Eur. Negative at 1:32 

The only differences betweer the three product presentations is in their potency. 

FORMAT AT 17.2 090 
7
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Reference Standard 
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PART IE AtVALIDATION OF TEST METHODS 

Su ryf of analytical development X validation studies: (For national Author°it. 
volume 3 2age(sj Use Only) COMMENTS' 

The s'  . it TOrt3 . :t da 'tk 313E• c £L Ica £ e.4I uat1on of 

ex eriment.al strdies and roduct s ecifi atior are 
sur arised here, 

Test Method LOD, Preo~sjon Reproducqpibility(31
CV% rY 

Clarity 0H02 NTU 0? 75 0.83 
H sAg 0,1 --
Factar `il1 1 ~ rn 3 13 
Albumin ~'.r3 1153 
Sodium _ ~i.183 CTa39 

0.95
f - ?,07 6a24 

LL
Cff alcium 
H t d ne ". .  .,

PEG 0. 5€rrgfmi :, 9 14 
Triton X-100 G .45ng J mI 
J ~ (1 , NL"*i 1" 0. 1 1 n q. r1 E r . d. 2' 1.5 

Ethylene glycol 3.3 colml 9.w 7.5 
Mouse 19G 0.4 riglni s 5 
M'z°store 0.228° 1,35 3.6 

L; L 0.01EU/nl - -
0.05 

i Lim it of Detection
(2) Within assay relative Standard Deviation (CV) 
(3) Betwleen-assay Relative Standarhd Deviation (Cl) 

Results of Batch Analyses. Page(s) 

Reference Standard 

FORMAT 18.2 
000092 
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t ar l ity, Pass 
Pyrooreni..itY,, " 1r,..w s s 

Ahna'Tnal toxicity,
RBSA+ , Pass 
Ant H IV, r  Pass 

as 
so u jig  € ` 

Appearanco- of So i; t iOrt 
Ccinal ics 

Clarity, NTU 
Stability 2Q C, 
pit at $C<"C 
Factor VIII, % of well 
Factor VIII, iu/mi 
Factor Vill, iu/v a l, 

Total Protein g/I.. 
Albumin glib 
Saec if ia: Activity, iu mg 
Sodium ion, r iiL 
Chloride ion, /L 

Calcium, l/L 
istidine, l/L'' 

Triton Xm1OO, 1g/iii FVIII 
TN P, n9 iu FVIII 
Ethylene glycol, g/iu FVIII 
PEG,, gag/gal 
Moisture, % _a,/, 

Mouse Ig , n/iJ EVIII
Human Identit , Pnsi ive 

FHD 2 FHE4n4R

Pass Pass 
Cr ` ,f3 rf„/4</3
Pass Pass 
Pates Pass 
tPass ( Pass 
Pass Pass 
Complies Complies 

5 zØ 
ICompi ies Complies 
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jFor,National Name elf„Comcars ! Swaary Table Referring 
tea Part 2 of the Dossier _ Authority Use Only) 

Name of Finished Medicinal
'r stuct; 

f 
' 

Naas erf Anti re Ire redie€~t. 
Human Factor VIII

PART IIFz STABILITY TESTS ON THE FINISHED PRODUCT 

qe lerate 8at,re{ Tested 

BATCH NOMINAL FILL AGE AT START PROCESS REPORT 
NUMBER POTENCY DATE OF TRIAL, m VARIABLES STATUS, m 

group 1. batches; 

F HO414 25O iu 23/4/93 i €t 40-CV wash 6 m 
80kg cry 

104199 5001u 2613/93 2 n 40-CV wash 6 m 
130kg cryo 

FHF4222 1000iu ' J x,193 ,3 m 40 -CV wash 4.5 m 
frozen Q-eluate 

Group 2 'batches, 

FI F#244A 1000iu :9193 I m 48-CV wash 1..5 
130kg cryo 

FIF4235 500iu 2011193 2 m 48wCV wash 1,1 m
80kg cryc 

FH042448 500iu 13>9.93 I rn 48-CV wash 1.5 tit 
frozen Q-eluate 

Stability Study Methods 

Real time Studies (Temperature' ,. % RH, Light) 

4q0 protected from light £ external RH uncontrolled, vials under vacuum. Controls 
stored -4000. Planned duration 36 months. 

M H RA0034908_002_0071 



p.' 
Rame z~f C iirr arr iar Table Raferrin Eor National 

to Part 2 of the Oossier to r itt Use dnl 

Name of Finished Medicinal
Product 

Nacre of active mI edi to 
Human Factror V j ° 

STABILITY TESTS ON THE FINISHED PRODUCT 

Studies under other conditi..nn 

Stress Temperatures 25CC, 37C and 56 C o 

Characteristics studied 

Physical r Description, solubility, appearance of solution, stability of salutirrn, 
c>iar°ity°, ph. 
Microbiological t#orre. 
Chemical factor VIII potency (14 other parameters at longer interaa's, see 

Packaging. None. 

Evaluation Methods and Validation 

All characteristics listed above were evaluated by Test Methods applied to final 
products, described with validations in Annexes 110 and 118 

Results of Tests 

No significant chance of factor VIII potency or other measured characteristics 
after 1.5 -5 months at 4''€C„ 2YC or 37C Only one batch, FHE 1R , shows a 
si nificart change o potency at 56C, corresponding to a loss of 0.01% factor VIII 
potency per year at "O (ArTrhenius equat oni 

Inter retation of Re alts 

There is ne evidence of significant charge in Replenate stored at 437C for up to 

6 months. Data on related products (IIF 3) suggest that there will be no abrupt 
deterioration for up to 2436  months at these temperatures, sufficient to 
constitute non-compSiance with the original specification. limits,, 

Shelf-life 

24 months at 2.&C, protected from Tight. Ih at RT after reconstitution.

FCRMAT 20.2 
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NameV of Cora an Summry Table 
to Part 2 of 

Referring 
the Dossier 

 (iE t± al 
A thorn Use Onl ; 

Naa. F t.ishe E Medici a ~§tp~o'f

Product oduct

Name of Active Ingredient:
Human Factor VIIf 

PART IIF: STABILITY TESTS ON THE FINISHED PRODUCT 

S31 AR`Y C A€ACTERIST_ICS (F_PR CUCTS FOR °FILCH STABIL.IT` ST DIES AR;E PRESEITE' 

CHARACTERISTIC 1 HEMOFIL-M OCTONATIVwh! TYPE ;St eplenatetm

Manufacturer Baxter Kabi BPL (Kabi) BPL 

Site , ; Ienca ae Stockholm Stockholm aistree 

Plasma source u4-, Sweden UK UK 

Hoc Vol, ml ( 0 u) iCnl n/a 5ml 1O€ai 

Rec Vol, ml (5 Olu) ICm1 5ml Sml 10ml

Ret Vol, ml 1 0ic lC^l lOmi O l l ml 

MAb Column wash 4CCV 4OCV 40CV 40CV

48CV 

Albumin source Baxter Kabi BPL HAS 

BPL Zenalb BPL Zenalb 

Shelf-life claim 4m 36m 36m 24m 

Annex Reference II <1 IIFa2 IIF.3 1IF.4 

III
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ar ~sf Co an Tabl Referrin for National 
to Part 2 of theDossier Aut grit Ilse l 

-------
1. Batch Analysis Data f IULi) 7 Page(s) 

A detailed descr ptisor fs given of the properties of all batches of Henofll4, 
Octonativ, SM and Repenate used in clinical trials and stability trials quoted 
in this application, whether as primary or supporting evidence. 

Minor differences between these products, affecting the specification or the 
performance of individual batches against specification, are described. Where the 
sper_if,cations (eg. ,of ,limit concentrations of residual rea enws;€ of related 
products are expressed in different units, conversion factors are 'Presented to 
facilitate comparisons. 

2. Virus inactivation and r° oval (UH2) 

2.1 Virus inactivation b f contr ti lled incubati€ rr with T`W P and "Triton a 100

The hiq est: achievable titres of selected viruses were "spiked  into cryoprecipita_e= 
supernatant, incubated under the virus inactivation conditions specified for 
ke n . , l~. i,. and residual concentrations infective viruses determine[ on appropriate 
di lutiors of the incubate at selected intervals. Controls ensured that 
cua€ne.itation of infectivity was not inhibited by residual reagents. 

rrt (For National AuthorityD se ly) 

FORMAT 21.1 

M H RA0034908_002_0074 



Edam cif e an ~, Sur~r;y able, Referrjn IqjNational 
to Part 2 of the Dossier Author t Use Onl 

Name of Finished Medicinal
Product 

Nair cif Active In redient 
Hunan Factor ` VIII 

PART TIH. OTHER INFORMATION Volume 

i) Batch Analysis Data (TIHI) 2 Page(s) 

Virus inactivation and removal (IIH2)

2.1..1 New studies on Fe legate llH°2.1 

Virus Studied: Sindbis 

Results 

(1) 4-6 logs of Sindbis mare completely inactivated with n 15 seconds of 
incubation, under he rondit gin, specified for Replenate. 

(2) The rate of enact%vation of 5indbis was not significantly affected by varying 
critical parameters, within the following ranges around the values specified for 
Replenate. (LIH2,L,1 ), 

Condition Process Limits Rates unchanged 
within Range 

TNPP, v v $0.255 0.15- .60 
Triton X-IOO, % v/v 30.80 g.5-2.0 
Temperature, '°'C 18-26 15«30 
Incubation Time, mm . $30' i=2 
Protein, A280 5"35 3-42 
pH 6.5~?.5 58-78 
Conductivity, m5/c 55-75 32-111 

(3) Appropriate scaling down of production-scale virus inactivation to these 
experiments in the Virology Research Lab. was validated by showing that solvent/ 
detergent addition to Cold supernatant was equally effective in inactivating 
Sindbis, whether the mixing was done in the production plant at full scale or 
in the Virus Research Lab. on a small sample of the same supernatant. 

M H RA0034908_002_0075 



f C i i a mvary Table P>1 , r nx c Fir N& nal 
to past 2 of the Dossier Authpr  w Else Os l 

Name oL!nt L it1

Name of Activre J„,s~ dint
H Oman Factor VIII 

PART ITP: OTHER INFORMATION Volume 

Virus inactivation and removal (1IH2) 

2.1.$ Earlier studie ors t ctcrnati tB M mor ass t IF2>2 t d it s O8801 OO1 

Viruses studied 
Vesicular stomatitis virus (VSV) 
Human immunodeficiency vFruswl tHIVwi) 

Results 

(1) 3.5 logs of VSV were completely inactivated within <1 minute, under the 
conditions specified for the 8'SM process. 
(2) 8,2 logs of HIV-1 were completely inactivated within <1 minute, under the 
conditions specified for the 8SM process.. 

2.1.3 Earlier study s riri N rr ifi l«l1 rocess II 12.3' uoted ins Pl. O88OI X001.5 { 

Viruses studied 
Vesicular stomatitis virus (VSV) 
Sindbis 
Human immunodeficiency virus-1 (H1V-1) 
Human in unodeficiency virus-2 (HIV-2) 
Pseudor,abies virus (PV)
Ence wham myocarditis virus (EMC) 

Results 
(1) In experiments carried out using appropriate concentrations of Triton X.400 
and Th P, Sindbis and VSV in a Hemcfiamt intermediate were inactivated by >4 logs, :. 
as predicted by New €'ork Olood Centre, the or•i0inators at the method (IIH2H3.2A), 

(2) 5.2 logs of Sindbis were completely inactivated in 3 miss of incubation under 
the conditions specified for He fil4M IIH 2. . 

(3) T.3-il logs of live ipidmenveioped viruses (VSV, _' indbis, HIV-1, HIV-2 and 
FRV) were completely inactivated within I mmii of incubation, under the conditions 
specified for 8emofi i-M. The protein-enveloped virus EMC was unaff ct d 
(1IH3-32B, G, K). 

FORMAT 21.3 
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Name of Finished Hedicinal 

fame of Active I n red i ea 
Human Factor V ll 

PART IIH: OTHER IN ORMATItN Volume 

Virus inactivation and removal (IIil.2) 

2+2 'Ir s learanc* rurfo-aff=rites HAS arid -S }arose rhrom3ato raihy 

In latorator =-sc4jle f>g. e. i ,-nfa r  `he highest ac' ievable titres of severa 'irase 
Mere "spiked" into s<anrplrs corresponding to those applied to chromatography columns 
in the production process. (In order to provide a high challenging titre of 
viruses, TNBP and Tr ton a• .3C .mere omitted from the cold supernatant in most of 
these experiments; otherwise; tr,e protein and ionic conditions were comparable) 
Virus titres were measure-.d °or t1;e flow-through/wash fractions and the eluted factor 
VIII fraction. 

2.2.1 New studies on mate rocess IIii2.I.2 

Viruses studied: Sindbis, Polio (not lipid-enveloped) 

Results 
I nuno-affinity chromatography achieved reductions of 3dµ 4,2 logs Sindbis and 
4.9 logs polio. The smell-scale chrc atographio model was shown to clear fibrinogen 
by a similar factor to that achieved in routine production. 

2.2.2 Earlier studies on igctomativ Std _p process IIH.2.2.2. 

Virus studied VSV 

Rents 
l0 b TCIDSCI of VSV were applied to the MAb column, Recovery of V '1 in the F.VIII 
eluate indicated clearances of 4.3 and 6.3 logs in two experiments. 

SOP AT 21.4 

000100 
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€mmar~Pr'adu t Cha.ractr ristics 

?lame of Medicinal Product 

P PLEN TI TM. 

ralita ivre da ro.,._Quantitative Com os~n 

Lal Q.1i 4trY '___ ,siticn 

REPLE-:N4TE 1 s a high purity human Factor V I I I stabil ised ay 
buffer's and ubumin. 

L.ti: tart t € u w =€osition 

There , three product strengths: 

T e 0Lu nominal has a potency range of 200-312.5i.U./vial. 
The $00i.u, ncminal has a potency range of 400-62 i.u./v'ial. 
The 1100 . nominal has a potency range of 00m1250i.u.Ovial, 

2EP1ENATETfi has a specific activity of 

1 $ i u iinq of protein (250 i.u. vial j 
.2 Lu.img f protein 5O0 itiro, vial 

a.4 1 . 'r p of protein (1O0O I.rz,

f harmceutical Form 

This product is manufactured from venous plasma: obtained from 
voluntary, unpaid donors ryn the United Kingdom. 

REPLE TEIM is presented as freeze-dried powder for reconstitution 
with 10ml of supplied Sterilised Water for in jections, P . ur. 

The reconstituted product is administered intravenously.. 

Clinical Particulars 

i ihe peutic Indications 

REPLENATETM is used in the treatment of haemophiliahaemophiha fOr the 
prevention and a ontrol of haemorrhage B E TE is not. 
indicated for the treatsri€ nt of vonWjflbrandt s da""Vsease. 

4.2 Pt Selo a0d i hoI f kdrinistr"atior~ 

4.2.1 Pos.oloo 

There is considerable variation in response between patents. it 

is recommended that the following guidelines he adopted. 

The number of units reeilod and the duration of treatment depend on 
the condition being t:reated> If the rise in the concentration of 
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Dosage in Children 
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Uosa€de in Major Surgery; 

Fla for surgery y should be undertaken in a centre which has 

`aci l ties for assaying Factor '4111 for ascertairing the pat. €ent:` a 
response to treatment. The patient's plasma tiou d be tested for 
Factor VIII antiboces. if antibody is not present, a pre-
operative dose ct d5 to SQ i.u. per k.p is given to raise the 

plasma Factor Viii concentration to FO Li or more per 100ml 

t lasma. Curing the first few days aft .c :t irrrt the plasma 
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REPLENTE`~ , hiph purity nact r Vii!, 'is [nutac.tu€red from human 

venous plas00. Al l piasna d r:ation5 are tested by id5ted 
procedures and found noon-reactiv~e for hepatitis B surface antigen 

and antibodies to'HIV-1, dIV-2. and HCV. The process includes an 

organi=c solvent/detergent viral ractiv.ttiofl step which is 

effective aaains: ar"veloped viruses such :s HIV, crep t tis B and 

Hepatitis C. The process also ineludas a chromatographic step 

which is effective in removal cf both enveloped viruses and non -

enveluupod viruses, like hepatitis A. However, the risk of 

infertitan from blood-borne viruses cannot be entirely excluded. 

In patients receiving replacemert therapy with coagulation 
factors 

by concentrates derived from human plasma it is recommended that, 

where art, the pat lent  s  immune status to blood -borne  viruses 

is determined by the treating physician with a view to taking 

appropriate action. 

4.9 Overdose 

No specifi de osage of 

REPLE 
effects

HATESP'' 
since 

the short ~half l ife.
e been 

p of t Factor 
ed 

d 
d

VI'II r, about 12 

hours, means the Factor VII€off: activity 
in the patient's plasma 

will rapidly decline. 

5. loicaiProerties Pro Br ie 

5 . I Pharmacodvna ri c pr c~pert i es 

REPLENATE' is a high purity Factor VIII with no significant 
associated von Willebrand's Factor. 

Factor VIII is responsible for the coagulation activity. As a 

cofactor for factor IX it accelerates the conversion of Factor X 

to activated Factor X. Activated Factor A converts prothrombin 

into thram in. Thrombin then converts fibrinogen into fibrin and 

clot can be formed. The Factor VIII activity is greatly reduced 

in patients with haemophilia A and therefore substitution therapy 

is necessary. 

5.2 P armacokinetic Pro erti s 
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S i ty Da La 

_ coao1at1cn factor  VIII ('ram REP! = NATF ) is a 

<, . , ? € r;flstitUCfi _ cT t .e `uman ~.','ii_. ia ,_' 11 O the 
Factor VI:l ~. I r m .e dose toxicity test no is of no 

ce higher do olt in overloading. 

epeated dose toxicity testing in animals is impracticable due to 
interference with developing antibodies to reteroinjous protein. 

Ivon doses of several times the recommended human dosage peer 

ri lop mnnie body weight show no rn. c effects on 'laboratory 
anuima €s 

Since clinical experience provides no hint for tumour P ensµ and 

rnuta enic effects of human plasma ccr. sg.rlatiiun€ Factor  In 
exper rent?: s studies, particularly in heterologos spe a r, are 
not COfl5. lfrH imperative. 

6. _pharmaceutical Par°ticulars 

6,4 ec~Pre~i  . ams for toranae 

Sterilised Water. for. Injections, Ph.Eur could be stored between 

2'C and 25'C and must not be use beyond the expiry date printed 

on the label or if signs of particulate matter are visi:ble. 

REPLENATEIM should be str., red between 2C aid RAC in its carton in 

the dark, however, it may be ston,~t for up to weeks at ambient 

temperatures ( 5°C) REPLEh T must not be use beyond the 

expiry date printed on the label . Where REPuEtiATE is for home 
use, a domestic refrigerator is suitable for storage~ 
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C. Nature and Contents of  Container 

REPLENAT . is pu led  in single dose vials of either P50 i.u , 
50' t0Ud i u. € nni nal for reconstitution in lOnl of 
Sti=r i ed Water for li,-ectinns, Ph Fir s plied with the

product supplied is packs of 10 x PF: LENATE'l`1! vials and 10 x 
r> 

Seri i d Water for hrj,ucfrung., Ph.Sui `via1s. S-ng le vials and 
hnme_draa me t packs are also available 

- 

i 4 R}1 r'b"' 9 
C

The r~ £ ~= made of r f . _ a ; c~~~.,5, Type I , F'h.Eur . stoppered with
€ 

a synthetic rubber stopper an c oversealed '.vit~h a tamper- proof

t Iot a ctio,is f?r J efi(andl"3'tq ! ! ..:I! ! I;! l €:< ! !! ! €

Reconst'.tute t Rh h ENA,TE
1R  

snould be used within one hour. 
SteriTised ater far I€i .,ctions, Ph.Eur. , is only to to used for 
reconstituting REPLENATE , and must not be injected on its own. 

The container of Factor V111 concentrate and the 5teri ̀  °used Water 
for Injections, Ph.Eur, should be brought to between 2O°C and 
30C , prior to removal of the "f l i o -off" closures.  Remove the 
caps from the concentrate and Sterilised water for Inject ions, 
Ph.Eur. and clean stoppers with a spirit swab. Either of the 
following methocs of reconstitution can then be used: 

a) Using a sterile disposable needle and syringe draw up a IG€ml 
volume of Sterilised Water for Inject4 ns, Ph.Eur. 
and transfer to the vial of REPLENATE . On piercing the seal 
of the REPL EPNATE° > vial, the water will be drawn into the vial 
which 'is under vacuum. 

MB THE FILTER NEEDLE PROVIOED MUST NOT BE USED TO DRAW UP THE 
WATER FOR INJECTIONS I r  f I l

Remove the cover guard from one end of a double eneea trans'rer amoR. 
need ?e and insert t hrou h the stopper into the vial of
Stec € i see T er for Injections, Ph.Eur, Remove the ether end 11< 'ii 

the need  guard, invert the water vial over the product
vial and insert the free ea A of the needle through the stopper
into the_ 'al of REPLENAT . On piercing the seal of the 
REPLENAiE ` vial the water will be drawn inter the vial, 'Which 
is under vacuum. A small amount of water will remain in the 
water vial. 

If the water to be used for repnstitution is not drawn into the 
vial containing the REPLENATE , this indicates loss of vacuum. 
If the vi i does not contain a vacuum or if the reconstituted 
REPLENATE forms a eel or a clot, the vial must not be used. 
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Any used material , unused solution or any =C ., Sterilised Water 
Tor.. Inje'tions, h,Eur. should b rd: J.: prned o ns, 

6i7 

BPL, 3io Products Laboratory 
Dagger Lane 
ELSTRE 
Heats, [ K 
W06 3BX 

Te r 08 1 05 1: 

NATE TM 

Pr•t)d~jr~t ? iitnce Number: PL 8801/0031 003 

Stcr e Water for 1n ectiofl PhEur, L 1502/00O3 supplied by 

Phoenix Pharmaceuticals Ltd. 

date of r¢ vat Revision o 
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I. different names i,r different member stae are proposed u 
a Crmm~, :;ztF -, rcc ,t r , here s o a1 b l i ted: 3 ... F 

1.2. Phmotherpeutic Classification <Ust ATE ctra~> ti r ty rt,, wAO 
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d way of 

tho t 

dispensing, c s. icatinpopc 

prescrpton~ 

C promotionintended to he rerl
o promotiont intended to p aysicians only 

o or prescription only 

medic n l  products  on prtzcripticn, which may b r: ed 
0 m xc.nal products on prescription,whch may not be 

renewed 
0 medicinal products on 
0 medicinal products n 

special prescript on 
restricted pr- cri.ptior . res rve 
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APPlic ti n for a. arketig orizati o eiein.1

3. 5.1 ether smites Of r nu facture of other manufacturers (name and s te;l,$) of she anufa<. tur° r( ) 

For each manufacturer  an m n4u actur site, please 
g .y 

Names * NONE 

Country'.
Telephore 

a.e2  6 The a urer/° Unpor-t r responsible fO~r hatoh releasein the 
EEC. 

Addres Dgt Lane , E1stree, Herts. W06 3021, 
country: 13K 
Telephone: 081 905 1818 
Te1e x'a 08]. 207 4824 

. . . Qualified person responsible for batch release in the 
EEC 

Name: DR,T, ,Shape 
Address: 0i:o Products Laboratory, Dagger Lane,Elstree b arts WD6 3810 
Telephone: 081 903 18]8 
Telefax: 081 201 4824 
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Appl.icat Ot for a arketix g uwhori2ati.o a or a medicinal product 

Contract companies used in develcement: 

icr each contract ccmpany, please give: 

are: ; NON _.: . . >. 

Addres 
country 
Telephone:

q

Duty  perfor:ed according to contract: 

4. Marketing .pp' ication for this ,edicinal product in the EEC
frost the Sam Ce .4ny or dtsar # tdl~td$46IR1aSt~t CW Y of Xht SWX 

£A$A'~i6R'6C t.CW4,f2'?G 4jiftj C:L Wy Og 11 CY:GffC CC,~lSbSllbh~j the Qbi$C OoC1\

~~P ~ GG~6t~#SSC '!iSSSECRbf +'~ft~a 

Auw:crized: country: NONE 

date of authorization: 
authorization number: 
product name 

Pending: country: 
date of submission: 
application number: NONE 

Rejected: country: 
date of rejection: v N 
application nu ber 

Withdrawn country: 
(by applicant date of withdrawal: NONE 

before authorization) application nu er: 
remora of withdrawal

Withdrawn country country= . 

(by applica7f t date cf withdrawal: NONE 

after authorization) authorization number: 
reason of wit drawal. 

Susp.nded/rtvoked/ country: 
withdrawn date of suspension- NNE 

(by competent authorization number; 
authority) -reason of withdrawal: 
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pp1iCtiCZ for .a product 

(cant .inaed)

• ..•_.•n6&tdftr.Y;R i:ft317 MGk'°t'i,~fiK'~EPP£^f:~ 

1 E Efii :rYtSF'~a`kt' 

i y 

< 
.. :4uuat 'actor Viii 5^: hi FrSo:i~eE A . 

(conical) 

$
p

Human Albumin 100 Z 
(Zenaib"20 ) 

2 L-Hictidi e 77,5 tog USP 
3 Po . e h,iene 

gYYico1. 10 tog 

4 Chituto chloride 44 F mg ?h, Fur. 
5 i-hiuto chloride 83 tog ?ha Eurs 
6 hvdtOctllOric acid 05 tool Ph. Fur, 

. odium hydroxida.: 0..-.0. a ..r tool Fh E u r

8 "iaaia1 acetic 
acid 0'4 tool Ph, Pura 

9 Imidazole HSE 

0 Ethylene glycol ein than 151a?.. Me SE 
II I G ly°cine i s tman 250 tocoi Fh. Ecr, 
12 Triton Xi 00 

( o:oxynol"9) ieii then 8i ncg itS' 
13 Sri-n- uty phoehate. ieee theca 33.91 Meg BEE 

date.
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YY

Human Albumlr. 100 m 588 

(Zenalb-20) 
2 7 -His idifte 77,5
3 Polyethylene I 

glycol 10 mg 

4 Calcium chloride 4.4 mg Ph. Fur. 

5 Sodium chloride 83 mg Ph. Eur. 

b I3ydrochlorL do .d 0--5 moo Ph. Eur. 

7 Sodium hydroxide G O.5 mol Ph. Eur. 

8 Glacial acetic 
acid 0-i mol Ph. Eur. 

9 Imidazole ND ESE 

10 Ethylene glycol lesn than 31'».5 mcg ESE 

11 Glyc ne less than 300 mcmol PbA Eur.

12 Triton X- L00 
(0ct€auol-9) less than 15.6 mc tjsp 

13 Tri-n-bury-phoshace less than 7. ? micg USE 
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p1. cation for a marketing rM- t izati f amediai; l

~di"i.. 34 i4f Ot V' e M YJt r`,¢ t'14'~ §IIfbfii~'R b` 8f~i sCL. 
[[[

CO

e # 

i~re1~"+Cd~r1't{~} a 

1 
jj

Human Factor VIII 1 100L

{ 

f ( 
j 

£ 
r 

1 Human A1hwin  0 M hSE 

( Ze RMal b-20 ) 

2 L~-Histidire 77.5 

3 Polyethylene 
glycol 10 ra: 

4 Calcium chloride 4.4 Ph. Ear. 

5 Sodium chloride 3 g Ph. Eur. 

6 Hydrochloric acid 05 Mal Phi, Eur, 
7 Sodium hydroxide 00,S Mai Ph. Easy, 
8 .glacial acetic 

acid 0' Y€ ba Ph, Eur. 

9 1 id.azoi. ND HST 
10 Ethylene glycol ; se  than O D aeg H 
It Glyc e r, a than £000 aacI Ph. F :re 
1$ ,.triton X"400 

( toxyaoi--9t lass than 31.2 cg DSP 

13 `ri'u—but pEoahate l ss than 11.62 ncg HSE 

cAWW stated (n as dice:. 

Dated 1 rd _._i _ 4# _. c ° b; g date 1! i94 
Signed.. GRO-C 

. 
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