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1. INTRODUCTION 

t. n.it ctI t: irec ive Q 4'S1 /F t , 
extends the scope of Directives 65/65/ EEC and 75/319/EEC to 

,roduets J>er;.eec from human plasma {:hereinafter calf plasma—d erived 

i.t. aum plasma contains many proteins, the; extraction and f pun l"s ati€3rl of which are of grew 

:ical importance. fthouc h vat therapeutic use of blood rn 1usion roes back to the turn 
t the century it was t o— i n_': tlu 1940s tifa . th<.o the technique o:t plasma fractionation, 

° cci r. oEn. am c 'leagties . enabled the ~ iccspr ` tl CE c t f 2 et ie n products tS extracted 

it0i"l human plasma. 

lmprovet e€tt.s in protein purification and molecular separadon technology over recent years 

have made available. a WI. 3 ii'iett of prodcct , with me, Teal al hcaiw s covering a large and 
ct :tn . field, end the tl et'ar,,'tittc , ahte of these is umucettoned. However, the potential for 

€ral tranem stun at well recocrused_ an,- beca se of th . Lie number of donations w;.ttch ate 
gon led, a singe c mannnat d batch of as pl y,sma-€1'erived product. with the contamination 

>t  irathat trcm x3 silnete Zonation, cart t"ansmIt viral disease to a large number of 

utcrineutc The rc o ni-ui n in the mid-l9RO's that plasma-derived products, in particular 
eati tttfat .=r: f; . ..tor concentrates, had caused widespread transmission of human 

virus (NW] and non-A non-B hepatitis (now recou ise.d as hepatitis C) 
r ta oi :. c>1: n es to the rn- -iu s.cWrir LL processes, vih  the introduction of specific 

sa 34„c ate a reneuce tl'€, se <:i . oibw .i. blood-borne =noses. However, occasional 
i, e ter tt at: tt si.srz is ictrl 01 these and other Viruses, 1n particular hepatitis A and B, have still 
) curr'c 1n. r'ecent. ear , and measures der:xugned to ,tiliri.2i.6:~.9{.x. contamination of the starting 
plasma and to maxmaise the elimination €; . blood - borne viruses during processing are essential 
to ensure the virological safety of plasma-derived products. 

l yre uIi at det"3 Iit;9t"rE human plasma can generally e divided into two groups: 

The first ,xrong covers products derived from single donations c r from small pools of source 
material t `, 1 donor's] T'hcce preductts, hr example. fresh: frozen plasma and cr'oprecipitates 

commonly t=onl made and distrihats:' 3 rn blood collection establishments and used in 

t' ncftmort medtcine. 1 31:"t are sahected either to one or a few separation procedures. Their 

,.p tI t4, end :>a ut are almost exelusivel dependent on the careful selection and control of 
at the c ccen ig of donations and on measures taken to minimise contamination during 

Tie second group is represented by derivatives of plasma produced on an industrial scale 
toil pools of source material through various manufacturing procedures. They may be used. 

as therapeutic medicines, or as excipients. the quality and safety of these products rely both 
on donor selection and screening of source materials, and on the choice of the manufacturing 
processes. at l ,£ r r a c stte:s .which inactivate or remove microbial contaminants, 

Directive x9!31, PEG covers only plasmauleriv=ed products belonging to the second group. 
These include 

• albumin and plasma protein solutions 

inainu .oglobulins, 

• coagulation factors and antiproteases; 

• other isolated plasma fractions or combinations thereof. 

z.`PMP. BWP'26 .' 4. drat`:' rt.-w. 2 2.24 
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This, Note for Guidance covers medicinal products derived from plasma ad focuses oil 
specific aspects relating to the manufacture and control of these prodeu.tt., paving particular 
attention to the steps taken to minimise, the risks of microbial contarni.t"aahon of the finished 
product. It does not cover cellular blood products although many parts contained in this 
documeni may be pertinent. 

The tr<r ,nx.i:,r ion of viruses is of partieuiar c~ meem. Measures token to prevent infection by 
the €.3`e,- ;::ft .asna.aa•-doI,.>' :d products include selection of do t:.us. sc e;s'.` .;€i.:if; of individual 
clecauons and starting tiz g niateunis of ueuh.era o it ztct-ion with known v=iruses and validation of 
the production process t , the 1. activ ti;m or removal of viruses. Clinteol ibllow up of 
recipients is .:he firnii 'mot o tl e. , afety o • a Pro _l€ie.t. 

Throughout this nate for AFC , t_s> it is assumed that the principle's of Good 'M, Iailufacturillg 

Practice are followed as laid down in Directive 91 3 ,36WEC, the Annex to the EC Guide to 
GMP on the Manufacture of products derived from h3utnan blood or human plasma 
t ill.< 232 ci2_'x  l and other relevant guidelines. 

Documents available stating the requirements and standards of plasma-derived products 
include: 

l . the European Pharmacopoeia, Monograph A 85 s, ''Human Plasma for Fractionation',
and specific monographs for plasma-derived products (see annex I and annex 1l, 

the document from the Council of Europe, entitled " Guide to the preparation. use and 
quality assurance of blood components ( 1995)", which addresses the collection, 
preparation and use of blood. This document deals primarily with the requirements nts for 
b Cap" and blood components for use in blood trans. 'us on and in immtmohaeriiatology; 

the ictrt; -third report rt of the VtI( Expert C ttttr >uee on Biological Standardisation 
t i .ehrilcai Report Series' l4O, 1994) oil the requirements for the collection, processing 
and quality control of blood, blood components and plasma derivatives. This document 
covers in five parts the req utrements for the collection of source materials; single-donor 
amid simraall.-poll products; the iti.ana " acture of blood products; the control of plasma 
fractions; control of products by the competent authorities. 

'These documents are regularly revised :and reference should be made to the latest Revision for 
current guidance,. 

2. SOURCE 'E MATERIALS 

2.1 Classification 

Several types of source materials currently used in the manufacture of medicinal products 
derived from human plasma are specified by the European Pharmacopoeia, the Council of 
Europe, and by the WHO requirements. Their o.rgin and means of collection differ in several 
respects. 

two tvpcs of these source auctorials are relevant in th,, - context od this note 'i: i' guidance: 

(1PN:1i! BWp,-2r:9/95 draft rev. ?
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a, Whole blood donations 
are c :Ilected at blood collection stablishnien s. This material is 

used to prepare pro duets made from zii ' le don?cis. ,1s for direct transfusion while much 
of the plasma is used fu r trraettonaooe on an industrial scale; 

b) Piaatna obtained by plasrriarheresis is ccllected iii piasniaphe.esi1 centres and Some 
bit ?; € s t'. }tR ec th{.a; <' ent , at is predominantly used f r products Ianufactured 
On an at sJustnal scale_ 

2.2 Risk Factors 

.Zany factors can. affect the rtunv of blood donations in transfusion, medicine. However. not 
all of these are relevant to medicinal products d mi.ve . from human plasma manufactured on an 
industrial scale Those which hate implications roe hood 'tnorrtc mrlf'betions and include viruses 
found in plasma whr± ettril i.,'€ £; traernm iicti us HP I I :' '. Illy' I and  II AV and 
parvovirus B19. in many cZl—,;,:s such viruses can establish  a per d ateru or latent infection. 
Other fhciot:s of cqimt iinp=. mince relate to the quality of the product, fur example the 
mteeriiy an Ir i xi ,:c. Y'. 1✓ ofummunog ohulins and the thrombogenicity, 123 munogenicitt' 
arid a ti Ir' ufel ttinp .faeuri. , which can he affected by the treatment and preparation of the 

2.3 Collection and Control of Source l Materials 

2.3.1 Plasrn a Master File 

The source materials, the means of collecting source materials and its control are major factors 
in the quality assurance of the manufacture ri :icture of biological medicinal products. Measures taken 
to reduce risks include the meticulous control of source materials and their origin. 

Ir ldrrvm ation on the collection and control of source material should be documented in 
. oiJroecwith the t_ uiat ibution to Part 11 of the Structure of the dossier for applications 
fi n nunk on5 authorrsnt€ :'n T control of starting materials for the production of blood 
o..nvuntes, ; E. ii,a r ;? 2i4I'. and can he provided as part ofthe dossier as a Plasma Master 
fu k. "this nitdrn'iation is required whenever a human plasma der ved product is used in a 
reed cma product whether as are active ingredient or an excipient. ft should provide 
iii!orm.:iti.in on startin materials whether receised by the manufacturer of the plasma 
derivative as pl firma or as partialk it acoor.at =d intermediate and should he updated once a 

year. A 4 
ri ern 

should he in place which enables the path taken by each donation 
to 

be traced 
from the blood collection establishment 

through 

to finished products and vice versa. 

2.3.2 A Quality Assurance 

System for collection 

The fallowing recommendations or their subsequent revisions should be hallowed: 
I ) 

'Council 

of Europe RecE_rriniendation Vi c: 

R9H 

15 on the preparation, 

use 

and 

quality 

assurance of blood ct rri ;vi. nits :  Arms*:: to the PU i.. aide to GNP Vol IV. 'Fill. aufa :tine of 
products derived 

from Kleiman blood or human 

plasma.'

,

Each colketion transft.rsirtn centre should establish, document and maintain an 

effective 

quality 

s ::tc,i , [ fu raaiin requirements  are summarised below: 

4 

:he 

re 

eparaizi in 

of 

;an{laird 

oper:..hill.'% 

procedures; 
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• the establishment of records so that donations can be traced, e,g,, date of collection. 
quality control tests undertaken.. with results etc, should be in I It decl: 

• specifications for source plasma for further industrial processing into medicinal 
products; 

• control of labelling, slot-age and transportation of donations: 

• establishment ofqualitv dit, reviexkr; 

appropriate premises. 

233 Blood/plasma collection establishments 

lufutn nnation should he provided on the countries where. donations are collected and the 
organisations responsible for collection. An exhaustive list of names and addresses of 
blood;pl srma collection establishments including any subcontractors and any separate sites 
for , st irs ., of individual donations should be provided. Collection establishments should be:: 
inspected and approved by a competent authorit,. information should be provided on audits 
by or on behalf of the Marketing Autllarisation applicant (name and frequency) and on any 
rert, tcat8. n by other o A3„ i r ,A (name and frequency). The standard contract between the 
man otldr €.rei and the blood/plasma collection establishments or oraaanisati€ .n,, respons. l< for 
collection should be provided.  I he manufacturer should eenifv thai i'.1 hloodipiasma 

re election establishments have sirned the contract. An assurance shs_uld, be ai cn that. in the 
event of a serious liuilure of a collection establishment being discovered CNIOV and national 
authorities would be immediately informed. 

2.3.4 Selection of donors and donations 

he criteria of the European Pharmacopoeia monograph on plasma for fractionation sl ,al.l 
I t - o the selection of donors of blood and plasma and their donations. In particular, using a 

tenritive. .specific and validated test, each donation must be tested and found: 

non-reactive :for lJBsA , using art B.E €SA or R.TA test which detects try T .` per and of 
Hits s antigen or less; 

• non-reactive for antibody to HIV I and HIV 2; 

• non-reactive for antibody to hepatitis C. 

2.3.5 Data on epidemiology of blood-borne infections 

Assurances are required that centres are not collecting blood or plasma €r r l a : opulatton wi"'h 

13ia It prevalence of hii_fo, -born;'. infections and that there is continuing es luat>•:;1n of the 

lfrc rrr;cl_ y at bloc.c1 pl isrna collection establishments, including reporting cif confirmed 
s€.uo.'onveisiOn rates in regular donors and percent.aee confirmed positives in new donors for 

the markers of infection reC'uit`ed to be tested. (see 234 above). These rein ts should be part 

cat the plasma master tile• and updated regularly. 

23.t Post-collection infonroation system 

standard f"spei-.htintg procs~du< ,;' describing the mutual information system between the 

bloudlplamiiii €,itilc_'s'ti n estoblisbtnena and manufacturing "rac'tiozia.:,_ci, focinty should he. s up 

i't t'.✓ t'I'.', ff}.^'9 draft rev. 2 5/24
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so that they can inform each other if subsequent to donaticwi ' 
• it is found that the donor did not meet the relevant donor health criteria; 

• a subaequent donation from a donor previously found negative for viral markers is 
ihuund positive for any of the viral inarkferst 

• it is discovered that testing ihr viral markers has not been carried out according to 
agreed procedures 

• the donor develops an infectious disease caused by an agent potentially transmissible 
by plasma-derived p.r= ucts{see section 22), 

• the donor develops Creutzfeld-Jakoh disease (CJI - see below): 

• the recipient of blood or a cellular component develops post transfusion infection 
which nuplicates or can be traced back to the donor. 

he Procedures to be Ihilou'ed in the event of any of the above should be documented in the 
otdard c.=per'a€irut procedur"e. Donations which have not been processed should be identified 

and withdrawn from processing tending further .rwesti at€gait" The operation of an inv'eztto,y 
hold may he helpful at this respect. A careful evaluation : houlc:l be made of whether the new 

inf >matiu n comfrotsiises the safet of b:tehe<" nt'produ€c:t and requires their w:thdraw°a . This 
t t i::::.ia sho 1: take account of criteria such as the disease, the type of seroconv'ersion, the 
results of tt. #" ". tesu f nf ' the donation. pmsibly including genornic amplification testing, the 

the pou. the nature f t the pr € c: and its manufacturing method. A re-assessn1ent of 
€~ hteh a; . i 'ntat stn should be carried out,. 

In all such cases the National Control Authority should be informed and the Company's 
decision regarding the possibility of withdrawal of the product should be given. 
,l
 .he mutual information, system between h€lood'plasma collection establishments and 

Liman ufoetorwg. fractionation centres shouid include infor ation about any donor who develops 
Cry ,i : € .i 3sil L b disease (('JD) or is subsequently found to have a risk factor for CJD, e.g. 
family history or treatment with substances of pituitary origin. Regarding the risk of 
r a r ss i of

s,'s,) 
via plasma-derived s' the (P MP issued. a Press Release in 1905 t. ~<xi •t'i., .,..._i~, t~r c.f ~.3x...  F~`ar i"~"'4dw`~rr~~~.--~ products, 

f l>at<l;z zf ri (P1) is a very rare disease sad there is no experimental, or epidemiological 

s ~fwee of tr;i€msi ii' inn by plasnvi d eri ed products. As the risk of transmission is 
c}nudret theorw:cal a does not at present appear justified to recall or quarantine hatches. 
i 
he issue he ll he r ,-e <m. awed at regular intervals subject to the availability of epidertriz to i :il 

Jaw and their scientific. evaluation. 

2 .7 Bags for collection and storage of blood and plasma 

Information should be provided on the bags used fair the collection of blood and plasma 
donar.ien . t"lu should include the following: the yams of the hag; its roanu`he u.r€°r, the nature 
and connt`w s.`,.Lor. of the anticoagulant solution; confinnation of compliance of hag and solution 

Vk ti E rupeari Pharmacopoeia requirements. the CE marking and a summary of any other 
li twrisrnf ;,'+ nstr:mtIoa (competent authority and type of licensing registrat on). Where the 

t dam:.- art ii 7sw a C)) marking, further information is required. including the composition of 
the ha„ and its specification, a description of' the sterilisation procedure and the site where 

It is proposal not to specify a tune period 

CPMP/BWP126Y95. draft rev. 2

WITN6406018_0007 



sterilisation is per t,#A rued, and information on the production and quaflty control of the 
anticoagulant solution. 

2.3. Storage and transport of plasma 

The procedures for collection, storage and transport of source rrrater , .. 1€<-uidbc describedin 
the Plasma Master File, Maximum storage times should be stated t'::r,<Etior should be 
I rovwied on how storage conditions are maintained from the eulketiori centre to the 
net _ t i r;C;„. Confirmation of compliance with the requirements of the.. European 

" lama acopoiea monograph for Human Plasma for Fractionation should be given. 

3. MANUFACTURE

According to Directive 91/507/ C, the preparation of plasma derived products shall be 
defined and justified in terms of Strategy, and described with all relevant details regarding 
procedures, in.proca;ss and final controls. 

3.1 Risks Arising During rocessin€ 
In the manufacture of medicinal products derived from human plasma, consideration should be 
given to the following factors: 

a) bacterial Contamination may lead to the accumulation ofp  ̀roagerrs; 

h) viruses may be introduced by reagents during  manufacture teg ., enzymes from tissue 
extracts or monoclonal antibodies used for affinity chromamg .. ,, 

c} the methods of manufacture may introduce chemical conti minan a such as enzymes, 
solvents, detergents. and antibodies or other ligands from el romr s ; zl lad 

d) methods of manufacture may nor€tdity tile. product resulting in ad~er,,,e consequences for 
recipients, for example by the thrtrration of neo-anti uns or iry couspromisiug the 
biological activity of the active component. po►nent.. e, , by a.a, t. vattort of coagulation factors 
leading to enhanced ihrc,m ogenicity. This is particularly of concern for steps 
introduced to i aaeti,ate or remove viral contamination which may affect the quality or 
yield of products, 

3.2 The Starting Material 

3.2.1 General 

The manufacture of plasma-  derived products should start from defined pools of source 
material. For each source material, whether a plasma pool. cry°oprecipitate or other 
intermediate product, records allowing to trace back its origin and the controls to which donor 
and donation were subjected should be kept and made available upon request to manufacturers 
and competent authorities. Records as well as ernples of each pool should be stored for at 
least one year after the expiry date of the finished product with the longest shelfwlife. 

The specification of the plasma and condonation that it complies with the European 
Pharmacopotea monograph for Human Plasma for Fractionation should be provided, Any 
further in-  process tests on the pool should be. stated. Where appropriate, compliance with 

CP4MPI3WP12$9/95. drat re . 2
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in  pi on r.o.t:.ran re pa.i r .aents or the relevant European Phan tacoioica monographs should 
contiri ied. 

322 \ irollt 3 ca tests 

ario a, trios ma j_,aol, far a l i1, iuiirfers is one of a number of steps ~5hi '
,

h, taken together, 

pro id a 'r ur n c o 1 the vi a €'.i l safety of p i_1smmde iaad products. !nadi'.'3 donations onations 
t 1 3 :'; ii . .,:> l .o- ore t ''xt a tar vrrol markers J;1hS\f and antibodies to Id V I and 2  and 

a s;. are z ou at, _,.3,4 i and r ep .at reri t:.v e donawn.,, are m..at used I I=.r , ~e '; r, because of 
the ..:os of err ?ts ax re A : a.13..T ..Ti` ma ding plasma pools should aI o be tested for these 

WE markers. A :repxasernadra som.£.e or the Pest homogeneous pool of plasma or of pooled 

cryosupemaona should he tested ustnq methods of suitable sensitivity and specificity-. Pools 
must be t orarratetive in these tests, 

flu plormsi r;ao uter tile section of the dasher should include information on the tests used 
, none i"3, a icit.... ,3, pa;la:°..i"sli~oa: ui teat and c la mies where licexisedl canal the Grit rxa to 

arrre a .tion of ,3 p+ad Inc ad tips, retest p711',ems. A suinma.r' of the inforinut1 3$l on the 

nla,.auticfn of the test ibm screening of plasma daa pook is required, The sen it.i5 it`.' of the test far 
easel m arker as a f £dnct£c ra of pool size should be; stated, 

3.2.3 t.;cnratnic Amplification Testing 

The e opplicrithm al pen eiiiirlifieauor: tet h"t " logy (GAT) to blood or plasma € donations, 

I .rt:colariy tsar heoattti.x - and WV. has the potential to detect infectious donations in the 
as I, ..1;: a. , _7io;.. , t:c:'c. be fare the de ekpment of antibodies. OAT may not. yet be applicable 

i3,: l ,. P1  ails P i l }pinch, a . «xi it 'a be useful 1 , P. mm porn ..'m pours as C:`rdc,Y' 

to as:ducc further the virus load Saliii =which a rlaa_.uf.cturi i process  is challenged. OAT' 

tramp of ;ri arna pools far Ht.::V RNA has been recommended for in rainitiscul,:tr 
It,€.,x,un g.;l 3b::inr,s without a ', rep,itic. validated viral inactivation Step in the mam,.it r•;;turing 

process t".'3" (''intramuscular  1£Ira.rlm.11nogiohulin:s: nucleic acid rim Iificat.ion tests f'or PICV RNA 

de,i.cti art''. f'PM€ 1 17/9.5. .:laid imp' eniental t iot"3 of ('tN4 ` ii 7'9 ' recommen:elation", 
çrtr1p pi,p sot ; s'. .Furthe.r recommendimoma on OAT to ;tine of plasma riools will be the 
sx bust o. 5 separate document from they t.. I :''„Il i . 

.2.4 Manufacture and use of intermediate plasma fractions 

At i i crmelate parsma traction lir;terniediiitc) is p i t.€r,.ila fractionated material which must 
undergo .I,tt uh a m:.anu:a otu.ring step.. betor+l,' it becomes a bulk product or final product. The 

trade in intent ediate plasma. fractions between a supplier of an intermediate and the 
manufacturer of the dn.c product is a widespread practice and the use of such intermediates in 

the production of a final product is a fbr.Ii a>1 contract 

' 

r,ssa.11£.:lt:tar . Intermediates commonly 
toed for further p'`roe.es, iine into a fi~ial Product obtained from a supp'.•lIe; are 1Y.actiona 

ad It J"ri >€iT p r w a fen the l .t :ltr::ti::)r3 of al Or s i tart i° eq ar' op .rtes) u'.' from the 
production process of irnn unaglobuiins or albumin (e.g. ti cnuris II I.IIJV,Vri, 

This collection and control of source materials him the production of an intermediate pil sit a 

t:rais. ,,,L :£ aara n' u ;mart factors in <t assurance ce of its qoalmty: The information on this source 

n„ ttermA should lie provided in the nxanut4aett re.r of the final product as described in 
l°s i li' " dt A contract should be established between the supplier of the intermediate and 
tha. ills+.`nil t iur'L, :tt the lii,,il p. Yi„Ii,(1. .i h. ; co norlc. ;s€ e,; ilil '.Itir :4> t. fain,'atii'tT dou ti 

i.PMP,'f3WP'/269f? 5, draft rev. 2 ;seas 
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'tcy; 4 .i.
o;:.ai rlit 1;i'1 j.sM..i ., ",t.Z.,'3 of (t$o .az,,,"ilii sirzl.t and 

ir.. no - and tra 1r; tS r}a !c:

: ti; ii nNurtia•,n of an inter ,,.e ni ;t> W an e oihllohe"d production i o ; may hove ifn _ -.t .:°.n. 

H un1ii:y and viral l. by of the t,nol l"i  The suitabil;t)S tl one e. a:e< int ;'(7'a, l„itr.°: fnonl 

ie must ho (h.mm:an,strateti H rio mono  iir  ,,r. In the as.nsmelt of po oHo iaai; .oct 
n qna ltv. the equi 'ailnnc:e of Me roreso for production of the intermediate .a l thy ,_ li , aic.I 

A`[t?Clii `icon nrtbc c n., should be demo.i.nti:, torl., If it ca i be shown that 'tile ti,t.€000o tl,:-i'1 of an 

Zoe of d ito doer oar fleet [. ou1. cuit Elt no iirn , no re alai tior, wil. .. 4 ne L:' nary. 

0 ri. 44l, IY_; r z';.?ri £;4f the jai atf.:. .trtyi. t.;rs'.tt . ro i.ii ie a'..ir y l ihenoonihilay 'not tilt 'd real 
..:ilz:'r iy €•:at or tt' i {:1 rhC, dd be did _r,. nriiared on the i asis of equiv'alen .,c of the I no oss tar 

E, s€ t , # { v +; i n f j 3 
m nuj Kuril r t the iii L~ ,~~:.'.~L1.iy~ek.. t'.~t i(.~ ..1 ~3~: y.'s`: ) 43 sl iw~,i3.3~i. if.Yf4. vt:J ~'S'Ci~Lre.:~b'~:, w~ ~ 'i7 '..t~~ti. diiGa1851£7..~,+i L2.i *.,.L s ~t y3 

is o..w process sceo steps ccntrbuttAte€. a , iiro' ;ot:'ty it this eg1tir tlerwe .i :not demonstrated, onstra:ted, a 
rc v alidati n at be viral sa.tet shout be perf6rirai:.d, 

Storage periods lion intermediates should be set and justified by stability data, When n leasiat 
a dual produ.;;t pi tae.•,., from t. mired t t,l.. . -.t:lc L,:l<a't3:',. the °tbili`b9.d,'ra,t:?t$reS : E i .,; ensure that. at 

Th e nine of rein Ele tim 'JLir t moon current requi emer1_o regarding inn the ork at traus!P i sion 

if irddetie € 'r,i tl€.<<'e. I. t'.'rrii 3t,ater produced uc cf from pf n'iar or whole Ill .t .3i. ;`,..reen::' f '-4'it} virus 

r„shrkcr lrlctl":_?itf .lt's  winch has bean superseded may he Lisda.e drari'ae a t, .it.sitt)7l<il denied, 

p raided tint a risk assessment to. been pc.r1nrn ecl, possibly su:pplem.:riiod by appropriate 
t. t g of nitonuracturing pools. 

32.5  Use of plasma products as stabilisers or excipients 

lumin is widels arctH a., a stub:li.rcr iii the foi"f t:€ ,iron of other I: ..? a :aroduc r. in 

t:. .11. molar coagulation hmia.r t;,un;;L_stiati,:s and `wne rri4€atirrii:?gi f , _zl T$s: it i;.. sfl.s ,, cxle0siv y 

ma as an E E,,;;i dt7l,.r€", a %1 It .r.. i,, i. .€,i a f? dr , Lk h. [ oducts ii4 E zis ra ciia;z mach n(c_o 12.b'st ant 

protein in a. l cams tiC at noun shau d e of ihc nam e i t ualito on that used as a final product 

loci the documentation r ratiat:iilra provided should the sane, it could he as a  trig master file. the 
Mute i:r

p

it3 , iai apply for other piasnna products ad as additives, e.g, ant.ithrct'.m'ibin added to 

i':.i.ctor IX concentrates, 

3.3 '1arnihmoturing Procedures 

The strategies used in the manufacture of plasma di ri ed prodl_.;.t,, are critic:aal for product 
quality and play -ari e'ssentia'l part in ensuring overall product s im ty. f het, viiry' according to 

id act and many ;:acturer. and usually iris lui e several fractiottatiorl!purif:ic;ation procedures, 
,laic of which rfa\ also contribu e to the inactivation and/or re.,rri;.?v ll of l _>E. rltial microbial 

contaamlinarits. Adjitlonalla~ poacdu.res > rcif1 a.Ilss' demgnated to to tic ate/minor e vital 

WnW.rriiriarits ihowd 'i to a ..rgcii.site pant vi the manufacturing straten,py le s all plasma products. 

It t,hnul'i ho emphasised that 3 monufrieturing pron.,  coon' h€ t :.li €  I a l `':$tl Aa tor unless 

it i_, eapaibit. rot onto of geurrarir a. a r or in at a bib quality bit a'isri .dh :ti s .'1'a:' mac ti . . tri p 

and/or removing iraf'Qctious agents.. 

Predicts dart 3'ed from human plasma 1, :,4 ?`_` been shown to trniin` mit viruses s to recipients cvcn 

ri mi c, tIn starting, material ial i"iac been conar.?lk.J . 9r viral r nrantinati=:fin in accordance ii.h Stote 

of the €Ct procedures, f kis follows in part frflrn the nature of the : ti .tr' is tnuiterial, "vilia;.h is 

obtained from a pastel of h teerortene us human donors which cannot be viralo r'ic ally 

I :; £'y Ea1f 5 t': 'tic ,9 r t, rev. 2 9/4 
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a l a.: t:w €tat =thv as other sources of €bAh ai. :"[i ier`als, such as cell banks; In 

fc €, 11::".~]i em e ibt;ii"s?tai ?ir=.rys ens :s able  d "tics Lion t' i ?t.det humans. 

\Vie1e 'sa et'., "a . it; d:ri, :'s and to st art, of donations arc essential sal:i 'ty measures, incidents o 

S i..al tt',ur 1t ." i Ti show that they .1r in. 3, fi 1 .1i xhena to ens reiafdtv (it the product. The 

: v t irh ~ r ess sel f plays a central role as-,J is of great a3: actin v 'for products 
i. ' c. en h:na. Studies of a pri;> ess f 1r the ;fniity iii:. tip'aft of renwve virus 

a. e:ill rae Sul- eet m particularly careful evaluation when products derived from blood 
are conside e.f. < hi :s n'3Il :include e:t`.i,a:wlt;;.ation of the reduction in virus titre 

r,.d i-e i,iti. .,, iii izn,.ai:h aia€. .: and the shape": of at#.a:i .l4.11i;_31 _urvcE, , In 
ak. 

iebust the step is 

t

l 
o p es variables.  arid  itchesvirus m ac'  or rentos'ca! is s'cleeti r' tar a paicular kind 

1T °v hale. 

:''.•..ii ,.s. ;!as ol d 01ziou; :t z5ts t1,;z; >tit l pie e ii'sx ued "s1 manufacture as well as the 

I.4.f4= rue: - n4 , t,i; ,..x;:;t,::, parameters and tektan r. shotild be validated by correctly 

33,1 Fr etio. ationipur'ificaition procedur ~s 

a) Precipitation methods 

P! sheal methods' 

? ry i31re, i .ilario€, is tenet often used as the initial step for the. production of Factor 
\`l 11 concentrates. fa't sn. {la; rtt purification techniques for .FV'til include precipitation, 
,id. erp tio.0 of ether coagulation factors, and chromatographic separation as well as 

i?. sedates  lbr ',iral inactivation to obtain: the fi nished products. Cryoprecipitatea 
dcp.ic rt plo.. :# # s nnion!v used .f r the preperal iou of other coagulation factors by 
id .;Tl. don clarion in c.htylnat }grai !."it . procedutes and the residual plasma can be 
Hailer pro esed to yield i.rnmunogloh. lii€ns and albumins. 

.Phsienl 'cheinical methods; 

ii tc, r"4w Jl%csc methods, the ethanol frauiiinotiori ;tidi ::e 1t1 es derived fr m the (oli1 
€s{flied are the 1 rust mkte.ly used tor albumin and irrliniirioglelau€ns, They commonly 

neon i;ite several steps:, in each. of shice compliance with specific requirements s 
de os°vc ihr. 

prod,ic, '.iality; under proper conditions s or is of these steps may also 
a mtr. hate to effective iive reduction of' role:€anal viral contaminants. Therefore, ule it 

nes i;i.c<at.ions for eth.mei and proton'; concentration, temperature, pl':1 and She 

..  t)i. and time ot'tr . airn,t'nt, with data on acceptable tolerance as well as tl:te means 
of' controlling them; .thould east.. 

Appropriate data ,should also be provided for methods relying on odder chemical as eu.'s 

u f as ethviacridin Iactaate, methane, ;runomum saatplatt: . polyethylene glycol, 
eador,tc deterrents, which are sornetir'i:' s used  in the preparation of certain plasma 

d_ i 
jv%es, a.. a rule its cumin itton with other purification procedures, Some of these 

siia son r.,, €, mae ins e en impact on viral sauna, tor others information is sill scarce. 

b) C`hi'omatograph.ic methods 

Three basic types of procedures play an inc € rmmnu role in the processing of` plasma 

cpMfy'.wI':pe t.i 9",draft rev 2 it '24 
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>l r" ,' ,%ru e1, as a rule ill coinhtilation with precipitation procedures and often with each 
itiwr: 

gel fi ltration, mainly used for desalination or separation of components with 
significantly diiiheent size:;; 

sett exchange and hydrophobic interaction ciaromatograpfa,A`; 

t tl t4 (l', tl i itt I::1inl y r based on sp,.'.0 if  iv t< Taclio.a.. :a.'Jtl 1,;:norttt li, , .+i ;Ml , ar' adtw`.i-
Ii fands irni oh1li ed on the matrix. 

i le ..ekcocity ui the pros :flat s and the yields depend ,.iiCc: alp on be cyl litS; of the 
material as Well. as an factors like the capacity of the r'cvlunto,. nature and '{1l  =at; Itism 
of proteins in the p duct:. ionic stre.ncth and the phi of }ufthrs, Cow rate, contact time 
and ter"?perature. .Ubt1e.:. 'Arc, all a rrniviat s er fleahous cmi uccepted tolerances 
should be stated., and caantro:i data documented. 

Se eral other compounds like charcoal, b ntuni e, colloidal silica ,are sometimes used 
c'leonine various 3spuritins As pigments, lipoproteins etc. i)emaiis on the 

vhar¢:'ete.tsnes of the compound>., on their dee it;rninat€on arld on the naer.ating 
conditions should be provided. 

l .e conditions ditio.n, a 
f 

storage o, the column, preservation tion all(1 elutton of preservatives. 
and methods of mute e atiun ;should r isc, be described.  .tfi i.3ii' should be M:ivt 1 of 
clarification and sterile, dim or ultra alltl'o=tcui procedures used. 

ci Complementary procedures 

1a;.Lial iaagl( €3ialin . intended firs tit n' us.:ular• aC I"ninistrwmif t <"t1 :iv cause adverse 
rt ;;bans upon intravenous a idntinistrotio$ , TFhereihre, the pndue tta:n process ibs 
ma'tuulioglobultns intended for ,mur aver ous administration ,ration :includes van our procedures 

which can nubsturit.isalic reduce' such reactions., The materials and the l rtrcc _ n-es used 
lat.stild be described and their ss it 7brl.ty justified and documented. 

Anticoagulal is such as antic .scntbin .i:ild heparin ...ii ma' he added at cmi ions stones dun. i'.M 
the production 

f 
coagulation '.actors to m inimise activation. the mator ais and clef' r 

use should be frilly documented and their concentrations i.ii szsur d in the fi nal product

3.3.2 Viral inacth 'aat on/ratio jai procedures 
1'.a wed ii is sloe ci f calls designed to inactivate/remove infectious, viruses ac risc'imied in the 
ili,ir,,.t21 i1 i ti.` 'stratc`.2 ies for most plasma-dr ri-ved products. The 'man1:3.f<.Ik ,tt,'iia ; process 
'c ,u.,itionu and in process inouisoring for viral inaactivaatien/::removal steps should be cleans 

J tYttis:°>3 arid,lil:at•ali;'il. 

is 

is 

essential enti it that material that Baas I ;en subjected to 
a viral inactivation/removal 

step 

should 

1, 

t l> 

tit,«.  Iran: untreated irated i.l to prevent cuss cOiit<tiiat.t<a.iE- , t > . .a rated in the (IMP 
guideline, 

 

Annex 

14). 

_ he following is not a comprehensive account  of available processes and points to consider 
but identifies sonic is common criteria that need to he considered for certain processes, 
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a) Heating in aqueous solution 

Pleating in aqueous solution at 60C for 10 hours in the final container is the 
l nn . nnoeial method for viral inactivation .for a hurnin preparations. This method ce 

f a t °, a1 i i, also used fa'7r balk preparations i f some other i nl< r •~' ~` d,,.r€1 s.il f]%['llbls,'iti. 

ct es  :'.t'l a treatmetnt is denendent co upon the po f ~ Sal q uatasaa d.iM the `^4:€!lit.i4:9n, 
" ..,. :i kati-..'f 1 i iev he 7 cs ar ,fit protect proteins and i unim~se neun.;i[ ,.  thrmatli:n 

Nu „ a l.:en can also ptotcict virus from inactivation.. Careful • 11i 1atiolt is. t ierelo e, 
€cede l fiji c i h t;idtdt ,..t ensuriop that the validation includes worst case conditions, 

,k `€ 
h cation od Is f ni.l se products 

< Ea, c le t€venc s rear vary according to the condItions (3t 1> ' ph lisat€on, Upper and 
L. ; Imots ufwa aciniid )r t nois i.Ire, nhiet,evc, is mare anpropriate, should be 

based on. viral .'ial€ huion stunics Where such a tre;atniient iS app ie.a to tie product. 

in its final c8.titaina; r % the variation in water content between vials of product should be 
s h to the limits set, 

Treatment with a solvent such as in ra lint l-talir hate (TN P) comihined with as non-' 
ionic deter';ei"t , '.dt:ai ;a.; Irtier X  lE .l or in;en 'AE) can inactivate enveloped viruses, 

zru (osuch 

virus 

€n..

p

prnces soluiiC ns 

shenlld 
he 

trt,+,+'c 
be  

gross a➢ , irgat s that 
•, {,< humour  Firrus and 1~1.€~F,g ec, it ron 2~e treatment.  This can bee achieved b`'. filtration.

€11,,,%1 AM he done prior to addition of the sol v°cai,.'deter e.nt or if done after, the 
liNers ..l ,,%Id he demonstrated not, to alter the levels of these additives in the incubation 

lotion Physical j";,i, t r(ion must demonstrate that ring achieves a homogeneous 

iu\trayt fur the our: on of the defined incubation time. .Irn'process checks should be 
a t °d out to ,ai`.ro that the con'ect amount of solvent and detergent have been 

;aided, t€(;;.l.s "i , l r'permse.rns shoald investigate the range of key p€roce :us rat 'sables and 
lno:ncc ss limits shouJ be set accordingly. Since lipid content can af,èc', the efficacy' 

if ttaecta anon. € tactivuta ri should be confi S1. I it iCfd,'€" ~ ntr 1 ease conditions for lipid 
content Residual levels >.f c l4'en€t and de` rent should be mini tss J by processing 

an d can do Is rn nuored in the final product N +rn nvr lop f viruses wfil not be

inactivated hr' this ar i ,s 

it Virus removal h filtration 

f1 'S as nea arid developing area of t chnols y There may be difficulties with 
ten s 1" 's. the smaller sirours by d,lt„gtior, rhulv i°l< intxaini y a salsfactory yield of 
lan duct, especially :1,_)n in,rterbd ol 1 ni a:€ri7 t L.tal t weigl i such a,, l acl. r Viii. Ler afro 

is € ;;i of filters rna, cause aetix a:ioI: u t S tye F€n f;iofl factors. this should be €1"r n.uuisc'd 

n ,notable choi c_ of filter material al l aetisalwn should be monitored before and after 
tilt ' at' an. 

i h,. Tunis of action of the particular filter selected shot l:: i c oe cr b'~' d and the: 
pnrenl,_'tt rs critical ton virus removal (e t„., volume. ionic utrcn''th„ flow rate, pressure 

or l :1gl stunts! he identified, ,
these critical p,,.aarti ter. sitoild be used to define 

] reps late viral r._ 1 da_l 't i studies., Tests t.o Confit-rn, fi lter integrity are cs enti l on 

no uk. ;> controls, In :,$ .,Lfl a 7 !tl, the per i., t'tlu. w of fi a;r:': used li vi: u acid a ion studies 

.uin'pc red i':' tl,a, of dte Alters cars: ii no tim e 'orodumon. 
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"tee: _etlr>t1 o 'iaesL C'en C(ICCt die level of virus rer it , el hv he hu '1 his : uid be 

Wan l t -:: to amount v ,un 1)e.<r1'brmin , vaildatton studies 3a<t. i spar".uses lacit t ill have 

been pr r gi ted and Ca cue an d wider ail ul or >v'7 ;i n `a'r e state of y rt . nine and 1r~ i ?~ i. 

aggregation may differ from that expected ef a vines present inh tuasma. l faarnmition o.n. 
he charnrterisatior<: of the t her material t the manufacturer should also he provided. 

e) Low pH 

1.r9W pH (,,api r€asii iaately 4l can iraceti-at:e certain v'iruses. lie reduction thetrrrs that 
have been demonstrated :>cp nd onth t t 'condiii ns us ; ?i . n i l ,,€''uri (c. ;,. 1l 

value. time and Temperature of tra atrecut, composition Of the s;,:=ltttitan, etc.), Each 
process therriore h, s to r e carefully validated, 

3.4 (IConsistency of production 

I he t utecturer s;P a tl,t her r<.,~rstraate consistency of the p t*, istarrae  S ectfi~:aati+, lx:~ zr t, die f; 3;;lrat ~  fC; at
l.. t.t -1 fed s ejc produeuea,i l}:rt. :laa: where different hatches are filed Pen. the same hulk. at 
least mice difthre ;t hulks s mu , he used, 

4. QAL1f y` ::ON TROL 

'1>1 In'Process Controls 

' he procedures for production and eq npment me niteari ar,. the production steps where control 
tests am earned out, the means of s ana:riling and of st€or'np the samples, as well as the testing 
procedures should be descrihed. 

he ptaolin A of source taraaterials sheu'd lee sufeect to caa'ciu.< control l to avoid contamination 
a €iJ ira; rod net ion 01 fdrei n mrtaeriaal. 

hulk purified material obtained from other producers should be retested according to the 
'ornmsnu.kuions of the WHO Requirements and samples should be stored as specified in 

section 3.2. 

. He testis I of samples of starring and hulk material for specific Viral rmtrnkers should be in 
accord z nce vv'itl-: up is date m. th,ads validated tar their intended use. 

`, he t:€nmitoring of relevant t urarnc ers during la act ynation, such as pH, temperature and 
ethanol concentration where rppa upriate, as r well as the results from bacterial counts and 
endou;a ;in should he documented. 

$ 2 Quality Control of Produets 

All products must cant pis with the apprL=prate I trc=peaati I'taarz la r, f .a is eta irar r Ir}as if 
methods other tha < those specified by the huropearn Pharmacopoeia are' un.d. the ,eft€" rn<etiz c.e 

f rocedures should be shown n to give consaste ntly equivalent results on several batches of 
4pduct. 

1 e1evaaat rur arnetr:rs ihold he raocasiared. in erich hetch of the final product, In addition, 
rta a:urern nt,s, should he reads of substance:; used dsnug fomi.nlaa uon ur :luring production, 

t ` res<dual wul relludeter'g'`na concentrations 'as here these have i een €3sed, Appropriate limits 

i r r ,i these parameters should be set after analysis  of ¢ least 5 it,at€ hn`. . 
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~' w~i ... « ...aYX6't:"vYFh, Y ~ •. S;S'A,.•»:,n:: »An;~•»:,,:?L,A,.ER;,.,, ::W,:L,:» ix".,, Li:GiS».»• »Si:5i1., r,.:;frf» i%. .. :K:f,L,S:% , s, x, » .,L%,,.»y,%:kuiu!',  .. . x, »s .. ».,,.... „v v» » . . . . ,vn L ,,.. .,.u. ,u, ., u, » .. ..., 

S. '#  4LU)ATION STUDIES 

aa,adac :n studies si" t rid he carried out by each iraanutiheturer for the specific processes used 
und, tan c , ss t}die. v :' lnstl,rt.- .. fdr each pn8)caction site. .+1or e-,)Vcr, if studies involve 

„lfi:zdr"llirr 
, 

the procesti on a redut cd sca. the _, sheath r<ip>b.le of rninilck€ng satisfactorily 
ie comhtier... of hill scale p: et "Ie,ien and the nreau.cv of the modelling should be 

den C"nn rated. 

5,1 Process Validation 

he ::fiectiveness of maanufacturing process in consistently yielding a product with 
1 e . ix quality and bioloni it activity should be documented with Plata based on a broad set 

at rtle'van analytical methcJs. Particular attention should he pad to demonstration of 
removal of undesirable an ,,Touents, for example chemicals U ed fbr, or drive'] from, 

fractio ation/purl ication pn.acdure. and narur l ' s'cc url ingg suhtances -S'hich ` my be 

hazardous, such as h you aroup substances .aid act ,";t:tid co<ac_ ul no g factors Spiking 
experiments wait certain potential car,,.ami. ar;s may he necessary to demonstrate the clearing 

efflcierii 4 of the pra:)Ccti> 

The Studies s  wild 'tie d sutired to justify the selected operating conditions and the acceptable 
tolerances, including worst case conditions, and to document their adequacy in achieving the
expected process performances. 

'\,\ hen ci., ar.neto+€grai:liic colunms are used, conditions lading to overloading as well as leaching 
eat the eel. artrcuLrrlv at the case {zff.t;,its w.tu"crri t;ihr iii: y with 13 itariti ally harmful 

ligands, hoakl he eareibjis investigated. Attention should also he paid to the cleaning and 

regeneration at the column , and to the effketive removal 
o,. 

residue= from the previous run or 
ifpreserv'aati es added tit storage, particularly if mild tr x"{ ert t are use . 

5~2 Virus .1na€etivation./ .enioval 

5.2,1 Manufacturing process design 

General principles concerning the incorporation of virus iriactivation/rernova.l steps in the 
manufacture of biological products; are outlined iii the Nine for Guidance "Virus Validation 
Studies lc isesl (CPMP.,'BWP/2f h 9 ,)„ This t.: ui contains further guidance relevant to 
plasma derivatives, The principles in both g .. .Jelinas should be taken into account when 
designing , iaraufacturiri;.p p10 cc ises r nindifying processes to give further assurance of viral 
safety. 

aa) Incorporation of effective steps for viral in:•activatior'rernoVal in the manufacturing 
process, 

All production processes should in :ar iporate effective validated steps for the 
inactivation/removal of virtues. An of cctive ,tep is defined in the Note for Guidance 
"Virus Validation Studies (Revised) tChMl`:8WP/26&195)". 

For ad l it ma-derived medicinal products, it is an ohiective to incorporate effective 
snas dr dacta ath. ?"en;savnai of a i of r j hysit o -chemical is" ra „ ,,i > dt~~°F">c 

ill e desirable irabl~ in m ain incorporate 4,~~,u~„i~,br3.. tip :. <a. ~3t=,'ILI .i.3 4.a.:.rl'~% ~.l Ar j.. t. 'w5~ l ' a3~-" s; ,'~_:;: t

two distinct et.e,. trs a steps a4 it :li aur>.lplerneia$ cirbi other in their (rode of action s uci lh 

that any virus stirs i tag the first step would h,- effectively iraacti9. at •d 6;vrr=creed by the 
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se :id. > O le st t: 1p:; uf the steps should be eficciivc aacuiO.:;a}1  Qum ,. 

: .,t 1. rce ss step rzii "ii to be reliably ellcctive in inc. tn uirngsremosZia „ wide 

i i:,i and ins € i'Iupeil viruses 01 divers pit, sic<1_. i"c1:t~i of "5`irli~ v i_.i~;l~ ~a ~, a. in &L'.~. t z 
1. 

n nincal charactW.r€yucs and die process contains additional stages reiiabd'4 c: nra"ihutmg 

to the irlaetiv'aicn rernon ai t viruses, a second effc ti cc step '.(Mild riot he rcilttire f 

It is rec ';ccl that 7tlll£ ep . wlfch a c 'nipieincni icc Ii uihei' ,...<IP cPa be

efl _he t ?'.1kst a widS,range ,, saris_.. t ~i 1~,ciinp ti~air " llomd an :x731  1i s'ianed
of di6'er ,s ' li4.ai£ {.1 t.3 ,.iTii ..i.,.Ar(: ctc  —,stirs_ is not a , C l}ra ehttb. ' card i+.l.,s.`'. , 

Viruses €ci_d. ra ;all into twa pralrps in has respect, _l £. se .,use r.l1t..'?ls:' to a wide Tarp's' of 

it acti atior: 1rtmave l pro. edcrr's an I those resistant. .A l',Cv t here mac be vir€,.'e`ies 

n :erotic Ili' present it pla'i sa that are resistant to the iiuit`.t1vats r •r ni. au! iuctliu s 

that can currently be a; pi,:.'., a a class of product ce, 1, r evirsa I 1 'i in cc aeuLtion 

c a; is; e.itrates. 

Manufacturers should apply their ifs. st e t trt . to Pet el; p meth ad. to inactivate/ 
rentot`e viruses arid th is shoa l be a d. iintat1` un pace..:; r v ious experience clearly 

show' , that source material may contain unknown viruses and ti' €1 new viruses rna 

peur. This aiphusii sec the nee: to desieri processes to mm a. s,. t,.li.; as vide a 

}£ of Virus-,"s as. p a.ssi; its. . Even this n cc not preclude twee, or 1 zir e.. +ss'la infectious 

zit tints breaking through a process. 

b) Contribution of partition processes to virus removal. 

It is recognised that partitioning through the fractionation a14m process ad through 
puriticatlitn p.uiecdutc , teg. i.nmtiltioaf ilit5 cliru a1>:_£5 rcplij t can contribute to the 

terim in ,dvituses. l'luaccer, case:, 
?t. 

virus tr_insml issian hate uccutied eiirdeall}'` with 

ca niat'e_bit taco's "s and in-Un cn 7us imrnuno fic'h.t_1n = whose ,al<.iat:<€3 title. t'avc relied 
purely on partition processes. ses., t'urtherrncire, partition droceses ii`,'t4= r'E a iarde number 

of variables that are d=tf cul. to ,.aural and are dit'tieult to scale in c,,, ri for validation 
purpbiiseL. x`%'1i21or differences iii phi i'at. o-ehemic<al properties 

o:f' 
v;ru es can hwve a 

major influence sin partitioning laziie'i ri;aicrs it .dif ieu!t to extrapolate irsim validation 

studies Pa.:titi grin:?: may 'a ho !m Ahmed by the presence or absence of antibodies. 

t on,sequently. it cc iv he iitticult to demonstrate that pars;lion prowcc. ,es are reliably.

effective. 

If a l atitticu process fiveS reproducible reduction of virus load and it n anuthetarinz 

parameters intlucul.rag the partition can be properly did l ined uric coatro!icd aril if the 
desired lam :tldln can be reliably separated iron the putative tin<. -crmtaalning fraction, 

then it s £nisi fit the critr:ria rE" a "i clte,'tive .ten, 

Suec f:ia5tiolatic,:n k;an at"tnt_ihutc ti r inns i corral, pa, r#£:t.11.a attention needs 0 be 

given to validation 'tidies and chits.c,d .'alert it' novel a arii.itaeru np, processes depart 

lr i.i1 standard trip liuslirdtiuri I ehitaiqu's. 

c) Selection ot, speci5c virus inactivation/removal steps. 

The rationale for the choice of specific virus 121 i tiv atioai e .s 3 ' l ` to p deliberately 

introduced into the process should he liven, Xlark'ctil g Authorisation holder's ice 

expected to keep their processes undtr i' review in the light of" developments in virus 

'pMP/RW`p126 '95, draft rev 2
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.nacti atio ' f C&3ovai tccius£que:s and ut 1.10 k':€'3C S a',.,C1ec of $`€;Ievant, no' ell contam inants 

of plasma ara€ plasma-  derived products, 

d) Effect of virus inactiwation/re.£noval steps on the product 

Jr should be established that the vine i =°ter ati or'r r tc al sreps. selected sill 
contribute  to the net sa eta:' r.f the pr. duct. For e xam le, a soli.en,, dcterF=ent Step might 

inure roroem eloped virus throi: csh a I i' e9u ri 

9 tr'at o, step -nterpled to remove vi:!"r s. i'?rt idcratioi'i should he given to the 

rnai.la'rl<<s3,. ' of the is }'.ri''1< of he cot:1p ner£ts o, the plasma derivative and clinical 

for tbraladon of o ir'ti ..i"l a, the possibility •o.f enh_3. iced 

en ; 1 s fn:  ,eiis it „ ,:ll £l n:£3 factors, and the posv.h£lit.y of toxic 

;c., fro .u: OtCOIS used 'in-p uses as wed as to i' 1  r >M°:ii safety. 

guidance is an aiaebic on he li ic: d itt liy tha: should be undertaken (ttuide i, es to 
Assess F1 .,.+ cy card Sat ty 

of 
iiltraoan °iasma .Derived Factor Vi.lke and i a for i.X:c; 

di i :d an t t in Ct,rroaal l > isds £ r I < ;i:`ix~opliiha~: s Before and After Authorisation 

I9 1 ; f and Guidelines to Assess ,ff'ficacy and S.a.etv 
t f 

Normal 
I t),aa='en i t s I "i5~s mnos` hbulin Products for Marketing Authorisations 

•t il .t3:" 'OAK} 'AP 13b8M), 

C It Fits, to c i!iis do .Ccthe'. ;tt i Aoduet Classes 

.  a ul it£;31 f etts£"s F.,fe live process steps for the i:n'activ::.+tion/rer t. val. of 

enveloped s iruses are esscntiai. N on-eat eloped viruses such as hepatitis A and 

cars _.virus ft n J ive been troy misted b this class of products. Coagulation 
(Int er are the aighe,. t phone  r lat for the development of methods to exclude 

.=.%ix . n: Le f p' n. C s 9 on 3 t .e pioduct (see Becton 5.23 € lowever, it is 

OCCOgmised that scene v:ia u„ s arc i'cry resnntatit to 1 h1 sic. eberu eal methods for 

viral inactivation, ej , pamovirus B z 9.. wid (hat Jet'eloputent of x) •e.tld+ :ive 

inactivation/removal step may he diilivult. I"iris should he reflected in the 
Summary of Product Characteristics. 

iii j un2ghulns Certain intravenous immu.nielohuiins, wiitisou;t specific steps for 

the elimi.rl,lter:n i eo ch"pc d viruses, We rece t.if hoes. tt °d hepatitis c. 

Ef'fectir e pi , cess step (trr the elimination of euv'eiof.ed viruses are essential for 

intramuscular immunoglcohul ns have a good safety record However, the reason for 
tilts is poorly understood. 71e virus . 11 1.1:."11 e and the virus/antibody ratio faced. 

F trorosses are changing as a result of dotter screening and changes in the 

epftemoIogv of virus infections in door populations. P:rocesses have. been 

.r: °• oiled ,. .,€<i..£i %ae enveloped viruses in intro' muses inu-nunoglobulins which 

also he spp i, :"le to intrarnuet;'elan products anti these should be introduced. 

It mould also be established thte the net safety of the product is not adversely 

affected cte;d in the addition ut such a process, 

in mur .yµ obulios are used success fully to treat or prevent infection by non -
:i :loped viruses, such as parovi rut Hi  or hepatitis A. Provided the relevant 

~ i<tihodies in ininnmotrloisulin preparations are maintained at a protective level, it is 
,i;gh!y unlikely that tathe don will esu., hum the presence of such viruses in any 

C ';` Pit3 `Pf269/ )5, draft re . 2 16/24 
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irnniiit, 3 itsl $ tii. cs}arah(n. t>'x,,' ei• he pus,ible fiat tI$.4 +SL7t; t:)x a novel non 

en etheJ LIU or t.'ie: . ec ii .c i1i aie ttud3 to : o°n-pTo$eciiv.'e leve s in donor pools 
cannc be t' ,udly e: r:lade 1. 

,l 
li add thon  of a is l ,i -e virus inac.tivatiomire o al 

step Ii v ' nn-ens elop,'e :d , irusL s is tl;erefhre an objective. 

$t :'\lhiui1In. AlFi:i tin rnanuth tined by an established i'Ia€e .r.iii in pros ss that 

i'iiciudes ti.: lt'.I,dthial (Ss.<. teu6s.u.:sn s .tided in the F einp'euri .xiiass nocia 

ITie'noe;raph, P« . asi r;xelLent stool sal  mew d, Hoss;Iser. tut-tiler iul rrnation is 

needed from validation studies on We e.l$Il1iJ.sit;i?$J ni viruses.  it:;: .t of <ilt umia 
COO €: atti' tiaon on virus elimination shruid he considered, Since alburiiiri has 
r? a3,.tiziorin. uses as an excipient, attention should ic given to the effect of any 

pry s'etl process change on other prouc its t itt may include albumin in the 
riuu'ationi. Albumin used as an excipient should he of the same quality as 

albumin used as an active ingrer.lie:i t. 

5.2..1 C ho ice of viruses for use in validation an studies 

~ ~ li txi:`l ,slw:x:t1s:;i:% on choice of'~`.l4 viruses is i;t~wcii in the ~ l'P«•i L.-°i1.iaL;IltJk; y li'?:is V311d,3tz i.l 

i:sir iced t E tPat g 4 9: ; , Virtue to to useti. HI \audition itudlos on pl ms a 

ii 9t:: uiede.uai products s}< t,z€1 include at leasta 

i) FE.lV'-1 

1t is not necessary to cars out additional studies with iUV -2 as it is similarly aafte.. ted 
by Inactivation procedures. 

ii) A model for Pep atiti; C r'<m s 

Biochemical charac ei sation of HCV alit si# es it in the I irnivudne retied to both 
pe.ti`✓imuses and .tlavi'iiruses. Currently, there arc, no n et.iotd:s a aila'r'ls. lot propitiation 

of thz: a irns Various models have hecu used to ''al;dme viral ,n':is.,tivation methods 

itlt:l?.@tltl ii:z 'titi.S , 9 . P. .tirY :ihi flsi1'I4";Tdi:#.`; e.g., Yellow Fever ira, and 
t . :>t.irjr se; , ti ., bovine viral diarrhoea virus. These viruses have Propeows in 

('o$ t ion s, ith HCV. Minor differences in physico-chemie l cLemenso<,Ii.',7 of 3: 1it:.it 4 

can have .ntat or of eels on bra ``i. v ranhi: n. for t"s.nli.i:6]3]s, I 1 WII is evidence ti.<t 

usishv .=..e: differ in their partition it the Cohn { )ncles I1"xl. x t:.itltlat I ICocess ¢Toni 

it t"il,, s and that 1.{C f i ,;..li' ̀ ia4 s the pestivarises insure 'Jo': el:t in t ltS i G pC( I 

f i,i.l, 3tls there ere iiitufl ei:;iii data on HCV to identify the most i.pprupr.att: model 
s 

iJ us lo.0 a eli€lat. 3n :atudis ;. I here ore, caution is required in the choke ut a model saris 

arid i:;, the interpretation sf ' xlida.io t data. 

iii t Nt;r;-r nve:ioped viruses 

The package o' validation studies on non-enveloped viruses should establ ish the range 
of viruses susceptible to the inactivation,remnva.l processes and ideas fe tlx:° iirn is of 

the proces . For example,  a neat inactivation step used i:£< the wanuifaslure of a 

cruanuistrun factor might he effective a ,ain t hepatitis A viras, hut ii7e tl: i:t re against 

another non enveloped virus. 

1 i •patiti A transm ission has been associated witli certain coagulation factors 

1 Eoweve', there an: insuttici'nt data's o identify appropriate n 3d ds tar: hepatitis A at 

the present time. 1"l 'a should tie used Y nt 
vui datica >tudie hr as {ti nti ui3 l ctf"rs as 

f iMP, BVr i' ?n€}r' , draft rev 2 17224 
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it is tis r,la n l rm.i an iz' d.I`Icrerit to other  pmtnairuscs. Consideration should 
be given to the puss bhc i€;a:'i e:1n t ,f r 1 am k i3 

Validation studies for r to r.a g i ri factars should also include an appropriate model for 
t .ti n BBl  K tiol 

hp 
.1iy Ina aW <il{_1tide v.arii€ : 

for Immunoglohul in.s 

. .tie } -C,., :nice of 1,.,,rc w?. Ye hc\ ciS of anticaJma in the p. .:,Litiet can be assured. 
I is s „>evm. ,'+i .KA,,, s with non-s iv'eioped vi tom: i .0 v 

ii
e 1 a iimhe aic i iiaikely to be 

present she uh N: pet i trnled to '+.:'' Ga3 Ms U e ariti,tyy of the pro_ si n.', .:t ac'iv.ae rm riove 

possible it r> a  i .non- ve aped virus: a 

iv i Enveloped DNA. viruses 

To date.. there have been no rceo'i"-Jei transm issions of a herpewirus associated with 

tb. use y F nancellolar blood pi Pd;Icts, i tomeser.. since Tome. herpesviruses continue to 

diem  e ed moat of which am € v mphoti'opic and some which may result in a 

it,3z, t;ha. a vand,itie n  tuiv atmuii h t> T' s , 7,: :1:1 with an appropriate enveloped DNA 

r as. t a her esvirus at :h aas . cock r=:shies, 

, € i i:tt , there is no pr at trial tC5t s s0 u0 tot hepatitis B virus validation. 

f,2.3 Strategy , for Introduction of Additional Process Steps for Inactivation and 
ko'nioval ;tf Viruses 

L n the a ., is it iw l a <cE ; I ma 'ui steps are now included in the manufacturing acturin4 processes for 

., :' .rive.d pr:jducts. However, recant bt ivai isa ons of both enveloped and non-

c i , c :i au ., a by _ ertair products ha . t: htphiipated the need for a strategy to further M, e' 

Or .s =,trance of v,rui .m ;.t ,t piasina derived ed roducts. 

Manutaa .irerss . heuldv»lidt1t. their pr c.c'Ssa5 hot tlx:` i."iiEti 9"atitlil iimovTn i af both enveloped 
and non em eb, ci tiro e; where the ',f nave not ahead . dor'.,e so and: where the current 

Process is not efibethe in inset atio(l'r :tlio ' i3 develop ; nd validate additional virus 

inartivationfrcn€oval steps in order to improve sat et y. The priori tv order is, starting from the 

highest: coagulation factors. intravenous in :nunoglohulins, intramuscular lmrtiuno lohulins and. 
albumin. 

Marketing ,Aiithor.sation held:ir°s and applicants am required to set. and Justify timetables ibr 
such e v li pnn nls, To simm t a pr gr3? 5 ,, , . , tt p oe'c a product i provei21ents to islernber 

States for their arrec meni and in com:nvt themselves to piwn.idiT g. 6 monthly reports to 

1. >.h [ mtv isis their progress. l:iixie.` z il x > .:` intros u, a.ieil of 1 „w W:'. l ~  [ a ( changes should 
r_ thi c'; them ti_Ta,,..i;.illri'i s best efforts. In iha meantime, prod:° l ]i'erat,(I`E needs 1.o be looked 

., L i oaf 
li mat . where neccs a:[-~.; „a..31-::1 zl to pa;'s, ide r•elc%ata and spe :tile information to 

i i mc.a i,, to make an informed;  ehotea of

5.2..4 Difficulties in the design and execution of virus validation studies. 

Reliable eaperiroe tal demomn lma:it:t:i of the e.betia cress of virus inactivation and removal 
du ii.0 ihvamcesatn of Pi l' ?na and the interpretati tn of data may be tendered difli, u.lt for 

vari, .3s r3. .suns, The t rnence of anttOW may affect partition of viruses or their 

m reptihility r chemical  tosetivattan and may also complicate the J, ,ign of the study by, 

E irif . ti ' 't , ~rth~ unmet, undiluted plasma or derived t.rav ih acs are usually toxi'. 

CP IT, MVP:'2ti9:95., dr:afr te'*'. 2 2 8/24 
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t cdl cuflures ui> d A virus do cction as is th'se. ;.r nce its it .: u;: d, products of 
f l ..t c 1s such as ct31 _m! and edviuuridudactate, Fh cftu ,assn:: .ta i', J:<n .: to be, preseded 

55 .ass dess' ..ue+d to cu u.1 crs'ct these efldst such c:s dilution, dddvsis, etc. 1 add t 
the n t:)4i 3:t tts:.' ur diemiec s wd  to pre pa m'e or to rcot it ma  di. age the propi.'rues of 
a. a;s. in &s'npk Icailria .•c t cn coati€ g coeds aggr qua tom whic:i ma5 result in . ttic; iltics 

in reliable quantification cal residual i i ec:?i,` ay. 

S3 Revaiidruion 

'` v. i alidatr i ,t:.ide's are rta uiired when relevant changes in the manufacturing process or in 
di G'adual st`q) . are bei ut considered. 

\ al Ju°.ion experiments have many limitations. Any virus transmission seen in clinical use 
Mould result in an evahuttion of available data by manufacturers and regulatory authorities so 
that appropriatt.` as lion ran be taken. 

n a' : o*v daft rev. 2 1i/24 
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ANNEX 

The fa  }hawing monographs and general thod of the 3rd Edition of the European 
1Dln~rrrnac:opoe a are currentIN, applicable: 

PUBLISHED MONOGRAPHS ON BLOOD PRODUCTS 

1 lom- :..a- apt< Iitle and Serial Number 

Alk a in 6utit n. ha ?;;trl 
i

An6 kAE mar globulin, human an (557) 

a ~.ntithroatnll n 111 concentrate, human (878) 

t(;' .i, VIII e,€ari:. L. xtrate, human 27 ?, 

_ -..... .,. ... ..._ .............. ............... ...,...,....»...........______._._._____._______..-..........,...,...., 

sae, or IX concentrate. hw-nan (554) 

f bun sealant (90 3) 

Hhrinogen. freeze-dried dried human (24) 

Hepatitis A it nTall tin TIohr Ilia (769) 

„ .. .__.....— 
Hepatitis B to u unog1-o ulin (722) 

Hepatitis B im:mu nos„ lobulin Ibr i.v. use (1016) 

laann mn. globulin, nnortanal, human (338) 

lmmuno Tiobulln, NormaL human, for intravenous use (918) 

Measles i.Snnmun€sglohiult ,n. human (597) 

i Aa,ra aa. fhr fra etio naton. human (853) 

Rubars 
_ 

` 10 bulin, human (725.) 

Rubella immun ei 3h; lfine, human I€17) 

I etn n ; iaon at ,,.+ olio, an an (398) 

V aYxinla ann Inun:uglobhuhn. num.an (399) 

..., --- ....— ..... _. ......................... . . ...,,,._...~,.,._ 

V {ri _1l<a in 'TnUnu€dobulizn human (7 4) 

CPM93WPin6tn9. draft re , `1 2 ? 
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CErN ERAL MET '.HO9. 

Factor VIII. assay (V2. ..5) 

Ar i--A and anti R haemag ktin:im, t VU 1.5; 

~Jvsin test for group 0 No..d (VII, 2) 

.  Te  ; 1,3 m IV 2.11

/)—.<. .. 

t1 r c}t l irtstlt L acuvbP' '. .I.I3 

PrekaHi .r sir z t s  r (V.2.1.

CP P/BWP1269/95, draft rev 2 2l,24 
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b,».uv,.,...,uFu&.ww.:,..~i :~.~:.:.&:`:.».»., ..»3,~ :....#»3,u ..,~#,»,b......i,:w,.&,.,.,.rc,...<U,~wm;_mE>S>.»snxEuEz:~2e.a:; ~suzsssss.z..:.>;v.>-ws✓n..&~wxur .. ..a. s.. .x_. ...:r, ..... .. . un..... . .. ..: _.. .._. :.:.~:.~• r::::r..Y. z.•:r::. ..?i. •:. _s:.:us.'9~:; ..w.a:..h?:. .. _il✓'~./.!..E 

N'`+i' +% .111, CPMP/,11W95 

The European Aencv for the Evatuahrn of Med cnat Prod€_;"_,ts 
Human Medimes E kouot, U1nr; 

Lnor;,, (-" Apt ii 19t% 
7105 

Ad ra e C;l' IIa 13iaateefaaa€alcr ,y '~'Forking Party-

INTRAMUSCULAR I 4MUNOGLOBUiJNSt 
1 1' UtLEIC ACID AMPLIFICATION TESTS FOR ILCY RNA DETECTION 

In March 1994~ the CPMP urged nialrlLetia . ris€ation hell icrs. to devekip and validate 
additional virus mast :€+ .lttt_:"i%rt;€€"co step iYl t.€,.•'€ to pXi.,4'Eu €lie 'shz7.5 s t4;t}' of blood products, 

A priority setting of c , of hhes'1 €.:era. ds, which have t # be validated hr the 
removal/inactivaatio g:'"€ enveloped and .'C €1 flv -̀.c 1: : r d vu-uses, was set. the product classes are, 1n 

decreasing order of pnority,, s'oa, ,aalatitm factors, ft immune i €bulins, IM imtnunogleibulins and 
albumin. 

The FDA has recently requested manufact: rC_< to test those iit raatu€€, _dii,sr >I Mi rr€€li€€# lobe ui5 

ss iiclt have not been subject to a virus ,i>.:activation/removal step by the p vmeiase chain 
r ..yeti r€ (PCR) for Hepatitis f  virus RNA, ott the anal product.. "i'heir pc#Si ksn is that I M 
3.tuivauglobuhes f < hive lad P( for lit \' sl:;:,irld not be used, ianle€ there is no alternative 

aterial availali 
s e; 'e iw acid anipl€fieat t)c`c to g. PCR l retrains a novel techniq -oc, which has exceptional 
sensitivity and spes- Iticits t(7' the detection of v'ir~d nucleic acids. Hosk.'ever, these techniques have 

not teen fully standardised fir diagnostic use i t ::L:li ,0 purposes anid differences in iensitivit0' in 

t techniques ired by diuerent laboratori .s i€ose wccn l l€€onatratd:ci in collaborative studies, 
33  i$ t o nositive result a il:..lrcativo o shot coin IF79...irlt(>:;Ji3 in the st a t€r p €€€atorial, it is not 

it o of infectious virus its rho sample testes. 'There is a need for further discussion en ways 
I:<< li.sinl nucleic acid airtpl fication methi:idnl oev and the adoptior of €.€pprc}prlaate standards 

n. altos, the general application orf validated techniques to plasnia pocd: ; ant=es other materials, 

Transmission of hepatitis sirs'.-, has oc : irrad nlrosenous (IV) irrimunoglohulins, which are 
prepared by similar but not idcnii_al 1 r, edu _.. ci th f,s I  ire amnoglohulins, However, th ere 
is n0 nee information to sugnost ,t lr t ii `E iralirrt;tii3 ,lol ii1<ns sate t N, record should be questioned. 

Also, some specific IM i iniu c.alobuiins which cannot be saaaily replaced are essential for 
treatment. 

..[..here are, on the European €3-#nficet. IM ins ;3tnoglohuliars VdIiC currently have not had spec:€$ic 
sins inactivation steps added to then method o: Menu hctur.., 

,1
 ..bite is a lace of cnf.)rmatton for 

€ mmunoglohulins it : lit:ther their t;-ro .iL'16vn processes have acceptrtblc. Virus; 
rs s 3' i3: u as tivation capacities '\ ithin Lur op.,:, . lir.,s, i e si...t ;:<.#€,,, {..•outs that for these products 
. #I.. € :13. 3d amplification test, 12:„ i.;arrif,:xi nu 'i pI e t O F"'-.: ' i)r t its' p:xt ,:mot. 

It has teen shown that plants, derived products kdhi=.:'h Pare been subject to certain recognised 
virus $iii :€ 'atlt rl pru:e. -es h,ss.e remained PCR I''+. s€five because viral nuclei;- tied may not be 

removed, zla,eri.ii s,;h :h i=, Pt' '-t positive is ri". . r tees <.iili . ,lo::tious, but, d lu€i11y. i:i duets tested 
negative F , ; t..fi may still he intec;touS. 

Nevertheless, ins the absence of a valid virus sells♦ tiva i i$'f: r; a 1:3S' a step, it is $l€a;,3 a€' hi r ust a stat ic 

amplification test. especially' of plasma pools., would p0>5 ,iC Lisetu €.,b :.i ti€a€€i,€ 1 i f.€C'nuatict to L:: s 

and control authorities in deciding whether b i .hers .3 F i.'vi €€rritr€1Ti? ,."i,,i a;€ ' Id Fi ,tl s.r»"a, 

L S k3t -3'B%'P1 6ci- 5, draft rev, 2 
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ens i4f1f. C%, 4t1,x$'d t33eJ1 d 9

l €nt~tacturers are a,'ci:n ur `t to im hrient, where €teee_ss'; € s;, au add.. omfl valid VMS 

i ?27Iact ion 'e 3 inOL::taP.. , dlr_•. t ,1;s ti#. (} ' `It(,[do'ws ouand oe o ed to provide 

on the r t'~ :`?M ,.our,i 3~ 
yq

I'i:.p ..l1iz',3": ,af1Pt.J1:.
()  

i..i:::;~
[[

 E.r_.. . 1. >.C'ss.. l.....:ts'3 
of 

process 
ti t}.,=M i. t€ L n  F13 d l-1 urt; r~ 'i ~~ i di t i 3€ t$> 'p M 1x3 , the

a : "1. ". 1,:.amber State's nold h 3' '.,}i.) ,i C, to ti " ( ; t`"

;~a,_.+ . tlucieH6' ah:.€d 1rnp h> adon method, Jr' j.o. to%tten o1 iI3 V R', A have not yet 
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ACID AMPLIFICATIO 
[ ES 1,S FOR C- YT RNA DE I 1 C 
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Ide. croup ee icy r es the rt_c. I< arncradations and conclusions of CPh IPP 17/95. This paper 
Coneerna .iEc r : cress or, the :mptenlent3tion .if l u sts for HCV RNA detection by nucleic acid 
atttpliticat rr ( , nlas n a Pools for iutranluse.ular tIM immuno-Oobulins which do not have a 
validated, effective i€as> t€ vat :.>r, rernova:1 step for en eloped viruses. 

I . As recognised in CPMP1 1 7oi final, there are no standard methods for nucleic acid 
amplification and there are great  differences between s `anEuEic urcr, in their exp ri rice 
with these methods. Initial studies suggest that the currently available commercial kits are 
not automatically suitable for the examination of plasma pools Before testing is generally 
introduced, a working reapenc is needed to check that assays are being performed to 
appropriate sensitivity. Fed ;m n r studies by the National institute vi Biological 
Standards and Control r(1°dlBS r have identified a preparation which may be suitable and 
this material will be made available in the second half of .995 to interested parties for 
further exploratory work an Inns the preparation behaves, in prat :G, . 

'' . b r lkI immuno lobulins is .nor.rt r* ,ali(:_lated, eftcctise. inacti °rrtion!r~;rttcrval step for 
enveloped viruses. CPMP irate ,d. to ,,.t a final date by which all batches released onto the 
market by the manufaetur ar .. ?, w.l, ph ti <.r l' , at the L'._`,€ u l Authority, should be. 
derived from pools tested by suitably sensitive nucleic acid amplification tests for HV 
RNA and found ne rtive, A t ar..,et war. in € rla° i 99i r , x: are; niB errs asaged but the 
feasibility of this will be reviessed at We end of 1995 when the results of exploratory 
studies are known. Manufacturers should rrustate thiss pool t, sari < for HC"V RN A as soon as 
possible. 

3. It is recognised that the proposals at 2 ,vill be an interim step and that :f;xv Ir,pirr errs of 
fully validated nucleic, acid arnphficaiion methods, for use by all manufacturers of these 
products, will require some time. The work of the 'International Working Group on the 
Standardisation of Gene Amplification Methods for the Viirolu._ cal Safety Testing of 
Blood and Blood Products' sponsored by WHO, will play an important role in defining key 
requirements for this methodology. 
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