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ATt s 75 Vordidlly ffrdi-Li '

IS B AND NON=A, NON=-B HEPATITIS INFECTIVITY-FREE HEROFIL

I. OBJECTIVE

The objective is to substantially differentjate Hamofil from other

Factor VIII concentrates by developing a Hepatitis B and Nom-A Mo 3

Hepatitis Infectivity-Fres Kemofil. It is desirable that other oroduct

characteristics remain equivalent to thosa of tha existing product,

although if other characteristics are slightlv negatively affecred,

the ‘loss would be rore than offset by the cains fcm the removal of

Hepatitis risk. ’

II. RECOMMENDATION

On the basis of the following pxoject evaluation, it is reconmended that:

A. Approval be given to proceed with all necessary work packages out-
lired on the attached project critical path analysis (Attadwment i)

for the development and implementation of Nepstitis B and tion-a,
Non-B Hepatitis Infectivity-Free Hemofil,

B. The project be designated as the 1 “a* priority, ard a project team -
establ ished, . <
C. POC review be held .in three months to review data from the evaluation -
o U : of hezt treated and gérima radiation treated Method IV Havfil and .
A - . ultrafiltered product to detexmine if licerse approval for one of
s the methods will be requested ox if other approaches must be evaluvated.

I1I. BACKGFOUD INFORVATION
. A. Project History o
In June, 1977, a study of the feasibility of removing Hepat.tis from
Heofil was approved by tha POC. Mach Fackground informatica on Hepa~

titis was presentad at that time and this information is availabic
from L. Kriley upon request. Project monthly sumaries were prepared

B. Hemofil Availahility

It has been projected that Hemofil inventories worldwide will begin
to acazmilata in the fourth quarter of 1979. A detailed projection
of the Bemofil inventory status is attached. (Attactment in

o ' ‘ MDL 8AX038388
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Behringwerke and Immup are reportedly working actively on the devel-
omment of a Factor VIII replacavent preduct that is "safe" from the
risk of Hepatitis. We have information to the effect that Behringwerke
is approaching the completion of the clinical evaluation of its .
product.,

IV. PROJECT BENEFITS - HEPATTTIS-FRE HEVOFIL

A

B.

The significant demonstrable .zoduct differentiation that will be
accomplished by the development ard implementation of & Hepatitis
Infectivity-Free Hemofil will result in dramatic increases in unit
sales and in average selling price. Total incremental revenue,
regulting from both sales wlune and A.S.P. incxeases, is projected
ak approximately $39 million in 1981 incroasing to $47 millisn in

1383, Attachment IIT shows a detailed derivation of these projections.

Becaxuse of the difficulty of estimating the nroduction costs associated
with: ‘the removal of Hepatitis infectivity from Hemofil, the current
Henlfil standard cost has been used tor calculate the projected effect
on groes profit, $87,370,000. from 1981 thwough 1983. '

corpetitor would have a Hepatitis-free product before 1983, The
upside return to Hyland in th "o projections assumes that Hyland
develops a Hepatitis-free pro .t substantially before a compatitor
&8, To the contrary, if a - .petitor would develop a Hepatitis-
free pzaoaarzt before Hyland, ti:: downside risk is 2pproximately equally
dramatic. seeking of this A i de—rinlt—be—inctorin Atpach

ces for Hamofil could drop as low as 20¢, a3 is cxr-
rently seen in the U. K., IV ehows a sumary calculation
indicating that the potential rovemss 8 from such a price drop
caul.dba-aslan;aassmniukmtoszomnmryeaz. Hepatitis-
xmmmmuMymmmmtumm
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C. Intermational and damestic sales personrel report that the imorove-
ment in comcentrate products that is mOSt requestsd by patients and
the medical camunity is the removal of the risk of the transmigsion
of Hepatitis, Accomplistment of this objective would be viewed as
a major contribution to the treatment of hemophiliacs and would
significantly enhance Hyland's image and brand loyalty ™ Hemofil. !

D. If uvitrafiltration is selected as the method for Hepatitis removal,
other product improvements, which are the subject of the Hemofil
" Quality Improveents - Ultrafiltration project proposal, may result. .

. Tha heat inactivation mthod to k2 evaluated in tha first three
ionths is thz method that is used by Behringearke. If our data
after three months shows that it does rot remove the risk of Hepatitis
tranamission, an article can be published by Research, giving Hyland
2 strong counter argurent against Behringwarke's claim. .

[0

SIMVARY OF PROJECT ACTIVITIES AND QUSTS

A. As alrief sumary, the nost expeditious and probably successful
processes for acamplishing a Hepatitis risk-free product are the -
heat: inactivation and gamma radiation treatment of the current Hemofil
projuct after it is dried. If in-vitro testing of treated H B
and Non-A, Non-B Hepatitis-positive product shows that it is neqative
tests in chimpanzees (vhere the j.ncugation tire should be 14-21 days) ’
will ba undertaken, This will take three ronths, and during. this .
period the ultrafiltration Factor VIIT concentrate will be character-
ized and further. developed so that evaluation of it by this process
in the next three months can be undertaken if the heat inactivation
or gamma radiation treatment approaches are not effective. Research
will then evaluate other potential and more time consuming methods,

iuch a3 immuo adsorption and chemical treatments, if the above methods
ail. . .

When a method is shown-to be successful, data will be submitted to
the Bureau-and the licensing activity required by the Bureau will
ba conducted as tha: process is being developed within the plant.
It is estimated that product could ba available for sale as early
a; lzz?nﬂu-dtex the initial P,D.C. project approval, at a cost
of § 'm‘, .

B.. Attachmant I, Project Status, shows a detailed list of project
activitiss and schetuling with a critical path analysis,

C. Total cost for all cvaluations within the project will be approxinately
$1,749,000 and' it is estimate] that 29 months will be required to
crplete ths project. Becausc of the technical coplexity of the various
approaches, and because no' capital expenditures will be required before
the three month review by the P.D.C., it is suggested that capital
expenditure projections be ‘evaluated at that tims, ¥ith the full time
utilization of 15 R ¢ D persomnel during this three month period, experd-
itures will be approximately $187,500. Note that this is a 1003 com-
nitmfi\{.ot all of the Mevelcmrent personnal who have experiencs with
Hexofil.
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VII.

RERIATORY

Because the Henofil manufacturing process must be modified to accomplish
the project's cbjective, a license amendvent must be obtained. Prior to
that, an I,N.D. must be filed ard clinicals must be performéd. e usa
of a chimpanzee model to indicate Hepatitis none-infectivity would be
required and Dr. Rodell irdicates half-life and recovery studies in
humans would probably also be requixed by the Bureau of Biologics.

KEY CONSIDERATIONS, RISKS

A. Non-A, Non-B Hepatitis has rot been characterized ard the rumber of
types of Non~A, Non-B Hepatitis remains a question. Therefore, a high
xisk factor is associated with the removal of Non-A, NonB infectivity
frcm Hemofil. The probability of success associated with the remgval
of Non-A, Non~B Hepatitis and Hepatitis B infectivity from Hemofil
is 60%.

B. Diagrmostic tests that are currently available for Hepatitis B surface
antigen are mot as sensitive as chimpanzees., A diagrostic test for
hon-A, Non-B Hepatitis has rot yet been developed and Lou Lidy,
Corporate Director of llepatitis Test Market Development, estimates
that it will be at least three years before such a test is commercially
available. Proof of mon-infectivity must be acoomplished in chimpanzees
and it is increagingly difficult and expensive to cbtain chimpanzees.

C. Any claim of Hepatitis rigk renoval short of caplete freedom from

- infectivity by Hepatitis B and Non-A, Non-B Hepatitis will have a
significantly smaller benefit to the Company.

D. The heat inactivation of Hepatitis virus will result in the metabolism
ard discoloration of the dextxose that is in the cuxrent lemofil;
therefore, arother stabilizer, perhaps albumin, must be adced.

E. Product half-life and yields may be reduced by the pmcas.tluc ramoves
Hepatitis risk. :

140L BAX938391
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* PROJECT Name: __Hepatitis B an NomA Non-8 Hepat

Currently there 75 1o Wepatitis risk-free Factor VIII concentrate ¢ ]
Being the Tirst manufacturer with a Hepatitis-iree product would be : sionificant marxetfna advantaqe
ecause 3 the singie most reques preduct improvement.

. PROJECT AUTHORIZATIGH REQUEST (PAR) FOR MAIOR DEVELOPM“N? PROJECTS

Project Coglﬁw’ysb«' 3 Original Requeit {Date ) (] Updated Request (Due_____) [ New Product
Date: Tatal Project Cost (S) [ Other than New Produc: Devetopmens {Specily Belowl
Hyland Therapeutics

Project Leader: Multeling Division:

ound {ake Development ther Development Site (S, cify)
' itis F]fectivuty— ree Hemorpiefy

PROJECT DESCRIPTION: (Malne functions product must perform) )
Produce a_flepatitls Intectivity-free Hemofil in which other product cheracteristics remain equivalept
to those of the existing product, although i7 other characteristics are slightly neqatively effected,
the Toss would be more than offset by the gains from the removal of Hepatitis risk.

k d, r'nukning dvantages, marketable seliing price, standard manufacturing ¢ost for product to be markeadle)

cvaitable.

- MARKET FACTS: (Competition, market size, 9 P

PRODUCT INFORMATION: {For new peoduct ar major madilication)

EXPECTED PRODUCT LIFE: (Years)

UNITED STATES AND INTERNATIONAL .

s Rephons ot f
f:::.‘::‘:::a] “mf” CURR. ANN SALES & PROF“’ ’ Fiest Year._m Sacond Yaar 1982 Thied Year 1933
- Sales: Frobable Probable Probable g  Probebls

: Domenic Jnternational Damestic Intesnational Domestic International Domaestic International
UnitSates ... LA, 101 47 113 55 25
Unit Average Selling Price . ..., . +25% +15% +25% +15% . +25% .. rzg‘%“‘
Toul Sates (S) ... {00Q) ....... 24,500 | 15,600 22.200 16,800 30.300 ¥

412n +20% +13% +20% “+13%

MarletShare (%) .. 0. .........

Total Selling & Marketing Exp, (S). .

Unit Standard Cost (S). .. .......
Marerial e eareeeas
L N
Ovechead , - . .
Tou ... .f./.é u. 3.2¢ 6.2¢ 8% ~ 8.2 5.2¢ B.2¢
Unit Marketing Exp. (S) : :
Geoss Protit {S). . (noo)...... 6,020 20,650 6,330 22,690 6,550 25,130
GrosProft (%) .. .ouvuunnens. 425 [ 847 414 83« 39% 83z
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HEPATITIS A\ S¢

" SOIECT Aumomzmom REQUEST (W&R) m BI0R Dzvsmmcm PROGECTS  Revowar o
OJECT CONTROL NUMBER: M
PROJECT EXPENSE DETAIL ($000'1) DATE: Pran &
:Division R & O I ‘Mg, E”"M"i"g : Other S WNSAL.  [Round Lake Preproduction €s. |equ
o o S, IComp, — . - Geand . Quip.
. WMajor Milertones Date | Date baaresiat ka‘b)o*: Total [Matacial lj,"g,; Towal Mawmamd ’g‘%o,; Total {Materiz! h‘?;’.; Total Total SG'::‘: M:ldi
F . B "
o R s g wi s 270 26| '
(X gcAL] : 3 )
" sgage tumend] 5 |5 | 93] 53 % e
;;;o&cu.'ru.nu.ﬁk 2] 209 70 ng
0. NG MAemsaTh | -2 Wl o3 — 4 i
€. .
£,
a.
H,
1.
Jo. . i !
. ! .
K. i
TOTAL 5',2533 15| #¢ 3%0 82 :
Deduct Vailue of Releated Products esected belore Decision to Terminate Development Form is signed. { Uy @S cach) S 8¢

Form 1 expected to be signed _.___L.._.

SPECIAL FACILITIES, EQUIPMENT & MOLDS NEQUIRED: ($000's)

Facllities:

Square feet @ $
Equipment: (Descr-ation and Coti Qetart on Bickup Exhibng
Moatds:  (Qescript-3n and Cost Detail on Backup Exhibit
" Total Facilities, Equipment, & Mold Ewtnd-lmu

PRCJECT AUTMORIZATUON REOUEST APPROVAL:

par square foot

Net Round Lake Preproduction Expense §

s -~ NetProject Exvers
P, .

Milestone

l ethitie
Net Projact Expenua | EX mgzm:’(‘ 'aun'g’Mold

Product Development Cammuttce

New Products Cornmnu ee

Toul Project Cost

Chairman

Chairenan )

Date

1

. j_——“

2«
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. "ROJECT-AUTHORIZATION REQUEST (PAR) FO. MAIOR DEVELOPMENT PROJECTS ~ (EPT’ ™ Rasx.
OJECT CONTROL NUMbER: _EEMIA. WEMOFI—
PROJECT EXPENSE DETAIL ($000°s) DATE: PLAN 2
{ -Division R & D " tg. Engineering l Other Snindicals TRound Lake Pre
. o $tan. comp production) . nd | Est, l€quip
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I.

Attactment I

Background and Objectives

Hepatitis in patients receiving whole blood has been well documented
(Wallace, 1976). While clinical hepatitis after transfusion of blood
products {s less common in hemophiliacs (Lewis, 1970; Biggs, 1974j.

Several reports have appeared in the literature documenting the presence

of persistent abnormalities of liver function tests in the majority of

these patients (Hsnnucci et al., 1975; Hasiba et al., 1977; Hilgartner

and Giardina, 1977; Levine et al., 1977; Heverry et at., 1977; Yannitsiotis
et al., 1977). These gtudies suggest that abnormal lifer.functfon tests

are: 1) present in over 50% of patients; 2) not associated with symptomatic
evidence of l{ver disease; 3) not related to the intensity of F-VIII or F-IX. ‘
replacement therapy, the age of the patient o} underlying nature of the '

hemostatic defect, i.e. Hemophilia A, Hemophilia B, or von Willebrand's

" disease {Hilgartner and Giardina, }97'/): and 4) persistent over at least

3 one-year perfod. One istudy suggestéd that abnorm;I liver function was
more frequent in patients receiving lyophilized factor ccicentrates than in
those receiving cryoprecipitate (Hasiba, et al., 1977), but this has not
been found by others {Lcvine et al., 1977; McVerry et al., ‘1977). The dosage

 of the infectfous agents in donor plasma and concentrates is considered the

most influential factor in the incidence of posttransfusion hepatitis but
the recipient's 'hereditary factors, immunological compete;ice and age aiso
play a role (Barker et al., 1970).

Transmission of posttransfusion hepatitis continues to be one of the major
complications associated with transfusion of plasm products. Several means
have been used to minimize the hepatitis problem. They include: 1) rejection

of donors whose plasma has been associated with the transmissfion of the

BAJ 014308
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Page Two

disease; 2) utilizing a simple but reliable test for datecting the
infectious agents in plasma {Blumberg et al., 1968; Dane et al., 1970;
Shulman, 1970; Gerety et al...l975; Goeke et al.); 3) passive inmuni-
zation with hyperimmune gamna globulin; 4) isolating the causitive agents
and developing an appropriate vaccine (Price, 19€8; Prince et al., 1974;
Feinstone et-al., 1975); and 5) neutralizing or inactivéting the virus

(Lo Grippo, 1969; Lo Grippo and Hayashi, 1973).

Hepatitis viruses.are known to be highly resistant to various concenkratiqns
of many chemical and-physical agents such as, phenol and ethgr.(eebson. et al.,
1943), merthiolate (Beeson et al., 1944), and chlorine (Neefe et al., 1945).
The viruses remain active for several years in the frozen state and withstand
repeated thawing and refreezing (Neefe et al., 1946). They are, however,

effected by heat and frradiatfon. The pioneering work of Gellis and

-others (1947) showed that Hepatitis 8 iafectivity was removed from albumin

solutions which were heated at 60°C for 10 hours. A recent publication by
DeFlora (1978) indicated that the loss of activity of purified H8sAg in
phosphate buffer at 20, 37, 44, 56, 70 and 98°C was linear with respect to

time and the half 1ife of {nactivation ranged from 6 nin. at 98°C to over

52 days at go*c.. Temperature inactivation required the ﬁbst time at

neutral pH. Heat inactivation occurs at faster rate at pH values below .
5.0 or over 8.0 and divalent cations such as magnesium enhance HBsAg stability
The condfitions wh{ch reselt in fnactivation of purified HBsAg solut(ons miy not
be the same couditions which cause fnactivation of the Hepatitis B found in

‘a therapeutic product. However, the stated conditions (temperatures and times)

providé 2 gufdeline for experimental studies.

BAJ 014309
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Page Three

II.

111,

The objectives of this proposal will be to outlfne plans for development

of hepatitis-free F-Y¥IIl and F-IX préparations which have acceptable
characteristics relative to other prep:ratidns and result in ..:tisfactory

ylelds.

Qecffic Aims

1. To modif_y the current Hyland Preparative pro"edutes in order to
facilitate complete removal and/or inactivation of both Hepatins B
" and non-A non-B s0.that patients can be treated with product; which’
are free from hepatitis infectivity. o h
2. To provide F-VIII and F-IX concentrates which have ac;ept’able
characteristics of potency. ktabi"lity and solubility r-e'l’ative to
.Hemufn and Pmplex so they are effective in treatment of the
hemophillas .
3. To ‘achieve both dcceptable F-VIII and F-IX yields and definite
economic ad\iantages in sales.
Ratfonale _ '
fravenol sales personnel have indicate& that the most desired characteristic
of new F-VIII and F-IX concentrates would be lack of hepatitis infect‘lvity
This characteristic would distinguish Hyland products from those manufactured
by most other companies except Behring which will be marketing a F-VIII
preparation it claims s free of Hepatitis B infectivity. Hepatitis-free

F-YIII and -F-1X co‘ncentrates will provide advaniages to patient and company.

. _ BAJ 014310
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v.

Prepaistion of F-VIII Concentrate

Three different methods for preparation of a F-VIII concentrate have

-been outlfned in the following section. The specific procedures have

been utilized in other documented investigations and are designed to
achieve remaval of large amcunts of hepatitis associated antigen with
inactivation (by heat or irradiation) of remaining infective hepatitis.
T. Hethod A
The current Method IV Hemofil process could be utilized with or with-
out the a:'lition of albuwin as a stahilizer. Albumin (173:) may be
added to the f-VXII concentrate at the final proce;s st » (dilution
step). This product would be filled, frozen and dried as is the
current Remofil. The final lyophilized product would be heated to various
tenperatures (45°-60°) for a timé period or }reated wiih y-radiation
(Barker et al.,. }. After heating or irradiating, the produst
will be analyzed for potency, solubility, stability and other characteris-
tics (see Man A). If successful, this ptan would offer the rost rapid

means of developing a concentrate which is not hepatitis infective

If Plan'A is unsuccessful, Plan 8 (Methods B and b) {ncludes a feasibility
study to choose 2 F-YIII procedure which results in a hepatitis-free .
preparation with other satisfactory prdduct characteristics. Both plans
can be un&eruken conryrrently without additional laboraibry personnel ,
issuatng no interruption in currently scheduled Coagulation Research

activities. -

BAJ 014311
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2. Msthod 8

The foilowiﬁg procedure could be used starting with dissolved
cryoprecipitate or Cohn I; 1) decrease fibrincgen content by
precipitation with 0.3 - 0.6 H glycine (Blomback, Wagner

’ )i 2) purify F-VIII by batch adsorption
to DEAE A-50 and selective elution to reduce hepatitis risk (Heystak
et al., 1973; ' ‘ ); 3) concentrate
the F-VIII by either PEG, ultrafiltration, hollow fiber or gel filtra-
tion to.adjust’potency and remove unwan:pdﬁsma]1 molecular weight proteins;
4) add 1-3% albumin and/or other sub&tance(s) to stabilize F-VIII and
enhance solubility.of preparation ( )i 5) fin
in bottles, freeze and.lyophi1ize; 6) heat and/or with y-irradiate lyophilized
preparation. yarious temperatures will be used over a period of tiue
in an attempt to neutralize or inactivate the hepatitis virus, e.g.
according to DeFlora (1978) the half-life of purified HBsAg at pH 7.0 is: a)
2 days i 4 % how s at 44°C; b) © hours and 41 min. at 56°C :nd; ¢} 1 hour
and 53.min. at 70°C. §teps 1-4 could be partially interchanged to

facilitate an improvement in yield and product characteéistics.

3. .Hethod C
Cryoprecipitate or Cohn I could be utflized as the starting precipitate
from plasma and would subsequently be processed as follows: 1) :atcﬁ
adsorption and elution of F-VIII from heparin-sepharose to reduce amount
of fibrinogen:and hepatitis associated with the F-VIII (Maderas, Bell
and Castaldf, 1978); 2) further purjfication and concentraticn by 3,
ultrafiltration or hollow fiber; 3) adcition of 1-3% albuain and/or other
substance(s) to stabilize F-VIII and improve solubility of the fina)

MDL BAXQ333¢9
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pro-sct ' ' )i 4) £,
freeze and dry preparation; and 5) heat or irradiate as in

Hethod A or B to fnactivate the hepatitis virus.

Preparations would include a Hepatitis marker tc ascertain

whether the hepatitis is removed and/or inactivated. In-process and
final co.ntainer samples would be screened for the marker. - Ultimately,
the final product will be administered to chimpanzees to determine the

presence or absence of {nfectivity.

All process steps and final containers would bg examined for: 1) F-YIIL .
antigen (VIIIR:Ag).'coagulant (VIII:C); 2) activation by Kingdon time, .
S-ZIAGO and $-2251 assays; and 3) fibrinogen.FSP(including fibrinopeptide A).
In addition, final containers would be analyzed by other tests in the
currcnt Hemofil product specificatfons to ascertain 1mits o.f

acceptability., A . .

femaval of Hepatitis Iﬁfe_ctivity from F-IX Concentrates

Two different methods for preparatfon of a F-IX concefttra;e }lre surm-arized'

in the Mathods A and B (see project plans A and 8, pp. ). Method A
utilizes the current Proplex process while Method B involves an ion exchange.
procedure currently being used by Coagulation Research to produce a F-IX
concentrate. Both methods are designed to m:miniie the amount of hepatitis
associated antigen fn the final product. Heat or Y-radiation will be used to

fnactivate remaining infective hepatitis.

The curreat RIA Kegativé Proplex procedure, a licensed method, can be assessed
for removal of hepatitis infectivity hy Qta:ed methods and with success can be

nost expédit!ous‘ly marketed. However, if success is not achieved with

. MoL Bixe334p
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Hathod A, then hepatitis removal can be examined by Method 8.

1. Hethod A
The currant RIA Negative Proplex procedure could be ut!]ized ;nd
the final product heat (45-60° over a time period (

)) or radiation treated to inactivate remaining
hepatitis associated activity. For improvemcat of product stability
and solubility, albumin (1-3%) and/or other substance(s) may t> added
to the final bulk pr{or to sterile fi]trétipn. The characteristics
of the final product including patency, solubdilization, stability,
other characteristics (mentioned below) and removal of hepatitis
infectivity will be examined.

2. Method
At present, a project pian has been in{t{ated for recovery of F-IX
concentrate from cryo-free plasma. This process utilizes DEAE Sephadéx A-50
to isolate the F-IX concantrate. It has been shown that this process
greatly reduces thg amount of hepatitis zssociated antigen (

) ). Hepatitis renoval from the
pre-paration is scheduled to be minimally assessed on the current project
blan. However, additiona] exp;riments could include heat and/or radiation
treatmeat of the final product in an attempt to inactivate the hepatitis.
Onne agajn. élbumin (1-33) and/or other substance(s) may be needed in the

preparation to enhance product stability during heating or irradiation

The entire processes and final containers from Methods A and 8 would be
analyzed for: 1) coagulation factors 11/1la, VII, IX/IX: and X/Xa,XII/X[Ia and
2) activation by Kingdon Time and $-2160. Short term (3 hr.) subility

of the reconstituted product will be ‘examined by the same'assays.

Accelerated stability studies will -be performed on final containers also

KOL BAX@3g401
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using the sama a¢says above. The final container will be analyzed
for.the same characteristics as the current Proplex product with a
view toward determining satisfactory specifications. In addifiou.
the final product will be analyzed for PKA and bradykinin content
as well as by disc gel electrophoresis {basic aid sSDS), l.E.P.
(with polyvalent antiserur)); double diffusion {with monspecific
antisera) and R.I.A.,for HBsAg, anti-HBs, HBcAg, anti-HEc. These
analyses will be determined throughout the processes and on the final
containers. Ultimately, the presence or absence of hepatitis
infectivity in the final con* iners will be ascertained in chimpanzcas.,
The sequenée of activities for ejther Hethod are seen in 2lans A and 8
on pages
The project which concerns removal of hepatitis from F-1X concentrates
wouid require additional laboratory personnsl (3-4 prople) in order to
accomplisﬁ this concurrently. with both the current Coaguiation Research

. projects ard the project for removal of hepatitis from a F-VIII concentrate.

~ The current major Coagulation Research projects include: a) DEAE prepared F~IX
concentrate; b) AT-I1I; c) AUTOPLEX (involves 3 portions which are: 1) screening
Iv-1 paste, 2) ascertaining mechanism of action of concentrate, and 3) monitoring
the process during manufacture of first 10 lots made by Production Personnel);
3) characterization of Development F-VIII preparation;d) Reayent prepar:.ion
for Glendale and Research. Certain priority realignments may allow pursuit
of hepatitis removal projects %or both F-VIII and F-IX concentrates with little
additioﬁa!,manpower. Fcr'example. the elimination of both the AT-II] project
and the portfons of the AUTOPLEX project uhich {nvolve both V-1 screening
and ascertaining the mechansim of action of the concentrate would result in

the need for only one additional person to {mplement both hepatitis remova)

. Projects.
e MDL BAX038462
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Attacireant I

RESEARCH PROPOSAL ~ TIME REQUIREMENTS

ACTIVITY

Literature Search

Physical Methods

A.
B.
C.

b.

Filtration
Nonspecific Adsorption
Cent.-ifugation

Selective Precipitation

Specific Binding Techniques

A.  Charm technique

B. .Other '
‘ 1. Adsorﬁtion chroéagoqraphy
2. Ion exchange chrbmatog:apﬁy

3. Other A . .

Inaﬁéivation

A. Ionizing Radiation

B, Visible Light Radiation:

C. Chemicals '

D. Heat v

E. Chemical Inhibitors

MAN-MONTHS. REQUIRED

1 mo.

2 mMo.

s oran -

3 mo.
2 mo.
2 mo.

3 mo.

MDL BAYG32403
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HEPATITIS REMOVAL

I.- Literature Search - 1 month then ongoing

A.

Physical Removal

1. Centrifugation

2. Piltratioh .
3. 'Nonspecific adsorption

4. Selective precipitation

Specific Binding Techniqdes
1. Immunoadsorbents for ant gen

2. Adsorption chromatography

Inéctivation o
1. Radiapion
| a; Ionizing
b. Light sensitizing dye
2. Chemical :
3. Heat (dry powder)

4. Chemical inhibition

1I. Physical Methods .

A.

Flltration
Evaluation of cfficicncy of variouy filtur systems umpluy-

ing Biological Marker.

Nonspecific Adsorption
Determine if nonspecific adsorption offers any possibility
based upon literature review. I1f so, apply techaigue to

HBsAg .
DL 84X638404

COMFIDEN
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III.

c. Centxifugatioﬁ : -

" Initial studies and literature review previously indicated
that centrifugation would not be a fruitful Qethod. Is
review of literature does not indicate some method(si of
improvement, would recommend that this avenue not be

pursued further.

D. Selective Precipitation
This technique would be a reevaluation of studies initi-
ati:d by Garcia and as published by Johnson (1976, J.
Lab. Clin. Med. 88: 91-101). May be further e :panded
upon. ﬁ¢y be &ble to.use biologiéal marker for initial
work, however, HBsAg and HBV may react differently from

each other and 'any marker.that could be selected.

Specific Binding Techniques

%. Reevaluation o ‘the charm technique should be iwéluded
in any stuéy of this type. The efficiency of the method
may be evaluated by the use of biological markers since

studies with HBsAg will not offer the sensitivity needed.

B. oOther techniques such as adsorption chromacography and
ica exchange should be evaluated. Much has been reported
in the literature on mpthods for purificatipn and concen-
‘tration of HBsAg. This information may be used to study

the removal of HBsAg from the products.

.
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III.

c. Centrifugatioﬁ : .

" Initial studies and literature review previously iﬁdzcated
that centrifugation would not be a fruitful 5ethod. Iz
review of literature does not indjcate some method(si of
improvement, would recommend that this avenue not be

pursued further.

D. Selective Precipitation
This technique would be a reevaluation of studies initi-
atied by Garcia and as published by Johnson (1976, J.
Lab. Clin. Med. 88: 91-101). May be further e :panded
upon. ﬁ¢y be dble to.use biologiéal marker for initial
work, however, HBsAg and HBV may react differently from

each other and any marker'that could be selected.

Specific Binding Techniques

%. Reevaluation o7 ‘the charm technique should be iréluded
in any stuéy of this type. The efficiency of the method
may be evaluated by the use of biological markers since

studies with HBsAg will not offer the sensitivity needed.

B. Othexr techniques such as adsorption chromacography and
ica exchange should be evaluated. Much has been reported
in the literature on mothods for purificatipn and concen-
‘tration of HBsAg. This information may be used to study

the removal of HBsAg from the products.
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Page Two

disease; 2) utilizing a simple but rel{able test for detecting the
infectious agents {n plasma {Blumberg et al., 1968; Dane et al., 1970;
Shulnan, 1970; Gerety et al., 1975; Goeke et al.); 3) passive fnmuni-
zation with hyperimmune gamma globulin; 4) isolating the causitive ageats
and developing an appropriate vaccine (Price, 1968; Prince et al., 1974;
Feinstone et-al., 1975); and S) neutralizing or inactivéting the virus

(Lo Grippo, 19695 Lo Grippo and Hayashi, 1973).

Hepatitis viruses.are known ta be highly resistant to various concen;ratiqns
of many chemical an& physical agents such as, phenol and ether (Bebson. et al.,
1943), merthtola%e (Beeson et al., 1944), and chlorine (Neefe et al., 1945).
The viruses remain active for several years in the frozen state and withstand
repeated thawing and refreezing (Neefe et al., 1946). They are, however,
effected hy heat and {rradiatfon. The pioneering work of Gellis and

.- -others (1947) showed that Hepatitis 8 infectivity was,re@oved from albumin
solut‘éns which were heated at 60°C for 10 hours. A recent publication vy
DeFlora (1978) indicated that the loss of activity of purified HBsAg in )
phosphate buffer at 20, 37, 44, 56, 70 and 98°C was ldinear with respect to
time and the half 1ife of {nactivation ranged from 6 nin. at 98°C to over
52 days at go°c.. Temperature fnactivation required the nost time at
neutral pH. Heat inactfvation occurs at faster rate at pH values below .
5.0 or over 8.0 and divalent catfons such as magnesfum enhance HBsAg stability
The conditions uhich result {n fnactivation of purified HBsAg solut{ons may not
be the same couditions which cause fnactivation of the Hepatitis B found in
‘a therapeutic product. However, the stxted conditions (temperatures and times)

provide a guideline for experimental studies.

BAJ 014309
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Page Three

II.

I1I.

The objectives of this proposal will be to outifne plans for development
of hepatitis-free F-YIII and F-IX preparations which have acceptable
characteristics relative to other prep:ratidns and result in .:tisfactory

yields,

Specific Aims

1. To modify the current Hyland Preparative procedures in order to
facilitate complete removal and/or inactivation of both Hepatiti; ]
and non-A non;s. $0.that patients can be treated with products which
are free from hepatitis infectivity. o -

2. To provide F-VIII and F-IX concentrates which have acsept'abIe
characteristics of potency, Etability and solqbﬂity reiat‘lve to
.Hemofil and Proplex so they are effective 4n treatment of the
hemophi1ias. . ) .

3. To achieve both acceptable F-VIIL and F-IX yields and definitc
ecaonomic ad\fantages in sales.

Ratfoda"l e

Travenol sales personnel hax;e indicated that the most desired characteristic
of ncw F-VIII and F-IX concentrates would be lack of hepatitis infectivity.
This characteristic would distinguish Hyland products from those manufactured
by most other companies except Behring which will be marketing a F-VIII
preparation it claims {s free of Hepatitis 8 infectivity. Hepatitis-free

FeYII1 and F-1X co‘ncentrates will provide advantages to patient and company.

BAJ 014310
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1v.

Prepaiition of F-VII1 Concentrate

Three different methods for preparation of a F-YIII concentrate have

-been outlined in the following section. The specific procedures have

been utilized in other documented investigations and are designed to

achieve removal of large amcunts of hepatitis associated antigen with

{nactivation (by h:at or jrradiation) of remaining infective hepatitis.

I. Hethod A
The current Method IV Hemofil process could be utilized with or with-
out the a'iitfon of albumin as a stahilizer. Albumin (1-3%) may be
added to the 'F-VIII concentrate at the final proceés st » (dilution
step). This product would be filled, frozen and dried as is the
current Hemofil. The final lyophilized product would be heated to various
tenperatures (45°-60°) for a time. period or ‘treated with y-radfation
{Barker et al.,. ). After heating or irradiating, the produst
will be analyzed for potency, solubility, stability and other characteris-
tics (see Plan A). [f successful, this plan would offer the most rapid

~ means of developing a concentraté which is not hepatitis infective

If Plan-A 1s unsuccessful, Plan B (Methods B8 and 'c) includes a feasibility
study to choose a F-YIII procedure which results in a hepatitis-free .
preparation with other sat{sfactory pro'duct characteristics. Both plans
can be undertaken concurrently without additional laboraibry personnel,
assuming no {interruption fn currently scheduled Coagulation Research

activities. .-

BAJ 014311
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Hsthod 8
The foilowing procedure could be used starting with dissolved
cryoprecipitate or Cohn I 1) decrease fibrinogen content by
precipitation with 0.3 - 0.6 M glycine (Blcmback, Wagner

) ); 2) purify F-VIII by batch adsorption
to DEAE A-50 and selective elution to reduce hepatitis risk (Hoystak
et al., .1973; ' ) )s 3) concentraté
the F-VIII by either PEG, ultrafiltration, hollow fiber or gel filtra-

tion to adjust potency and remove unvanted small molecular weight proteins;

4} add 1-3% aloumin and/or other substance(s) to stabilize F-VIII and

enhance solubility.of preparation { )i 8) fiNl

in bottles, freeze and lyophilize; 6) heat and/or with y-irradiate lyophilized
preparation. Yarious temperatures will be used over a period ¢f tiue

in an attempt to neutralize or inactivate the hepatitis virus, e.g.

according to DeFlora (1978) the half-life of purified HBsAg at pH 7.0 is: a)
2 days # 4 4 how s at 44°C; b) ¢ hours and 4 min. at 56°C :n¢; c) 1 hour

and 53 bmin. at 70°C. §teps 1-4, could be partially interchanged to

facilitate an improvement in yield and product character:istics.

.Hethod C

Cryoprecipitate or Cohn I could be utflized as the starting precipitate
from plasma and would subsequently be processed as follows: 1) satch
adsorption and elution of F-VIII from heparin-sepharose to reduce amount
of fibn‘mgen:md hepatitis associated with the F-VIII (Maderss, B8ell

and Castaldf, 1978); 2) further purification and concentraticn by PES,
ultrafiitration or hollow fiber: 3) adeition of 1-3} albm'nn and/or other
substance(s) to stabilize F-YIII and iuiprave solubflity of the final

MDL BAX2333¢9
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pro-act : ' )i 4) £,
freeze and dry preparation; and 5) heat or irradiate as in

Hethod A or B to fnactivate the hepatitis virus.

Preparations would include a Hepatitis marker tc ascertain

whether the hepatitis is removed and/or inactivated. In-process and
final co}xtainer samples would be screened for the marker. “Ultimately,
the final product will be administered to chimpanzees to determine the

presence or absence of infectivity.

A1l process-steps and final containers would bs examined for: 1) F-vIIL .
antigen (VIIIR:Ag), coagulant (VI11:C); 2) activation by Kingdon time, .
5-21.60 and $-2251 assays; and 3) fibrinogen.FSP(inc‘luding fibrinopeptide A).
In addition, final containers would bg analyzed by other tests in the
current Hemofil product specifications to ascertain 1 mits o.f

2ceeptability. ' .

femoval of Hepatitis Iﬁfe;tivity from F-IX Concentrates
Two different methods for preparation of a F-IX concefatratg .are sumarized

fn the Mathods A and 8 (sce project plans A and 8, pp. ). Method A
utilizes the current Proplex process while Method B involves an jon exchange.
pracedure currently being used by Coagulation Research to produce a F-IX
con&mtrate. Both methods are designed to minimize the amount of hepatitis
associated antigen in the final product. Heat or y-radiation will be used to

fnactivate remafning infective hepatitis.

The current RIA Negat‘lvé Proplex procedure, a licensed method, can be assessed
for removal of hepatitis infectivity hy stated methods and with success can be

most expédi tiously marketed. Kowaver, if syccess {s not achieved with

. . MoL 84X0334
—lowm - N 1]
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,......,

Hathod A, then hepatitis removal can be examined by Hethod 8.

1.

Hethod A
The currsnt RIA Negative Proplex procedure could be ut(}ized ;nd
the final product heat (45-60° over a time period {

)) or radiation treated to inactivate remaining
hepatitis associated activity. For improvemcut of product stability
and solubility, albumin (1-3%) and/or other substance(s) may L2 added
to the final bulk pr{or to sterile filtrétipn. The characteristics
of the finzl product including potency, solubilization, stability,

other characteristics (mentioned bélow) and removal of hepatitis

_infectivity will be examined.

Hethod 3

At present, a project pian has been inft{ated for recovery of F-IX
concentrate from ciryo-free plasma. This process utilizes DEAE Sephadex A-50
to isolate the F-IX concentrate. It has been shown that this process
greatly reduces the amount of hepatitis :ssociated antigen (

) ). Hepstitis resoval from the
preparation is scheduled to be minimally assessed on the current project
blan. However, additiona) exp;riments could {nclude heat and/or radiation
treatment of the final product in an attempt to inactivate the hepatitis.
Onre aga}n. élbumin (1-3%) and/or other substance(s) may be needed in the

pri;paration to enhance product stabil{ty during heating or irradiation

The entire processes and final containers from Hethods A and 8 would be ‘
analyzed for: 1) coagulation factors 11/11a, VII, IX/IX1 and X/Xa,X[1/XIla and
2) activation by Kingdon Time and $-2160. Short term (3 hr.) stability

of the reconstituted product will be examined by the same'assays.

Accelerated stability studies will -be performed on final containers also

KOL BAX@3s401
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using the sama agsays above. The final container will be analyzed
fcr.the same characteristics as the current Proplex product with a
view toward determining satisfactory specifications. 1In addifion.
the final product will be analyzéd for PKA and bradykinin content
as well as by disc gel electrophoresis (basic and SDS), l.E.P.
(with polyvalent antiserur)); double diffusion (with monspecific
antisera) and R.1.A.,for HBsAg, anti-HBs, HBCAg, anti-HGc. These
analyses will be determined throughout the processes and on the final
containers. Ultimately, the presence or absence of hepatitis
infectivity in the final con* iners will be ascertained in chimpanzcs.,
The sequenée of activities for either .Hethod are seen in 2lans A and 8
on pages
The project which concerns removal of hepatitis from F-1X concentrates
would require additional laboratory personns) (3-4 prople) in order to
accompl isﬁ this concurrently. with both the c;rrent Coagulation Research

. projects and the project for removal of hepatitis from a F-YII] concentrate.

. The current major Coagulation Research projects include: a) DEAE prepared F-IX
concentrate; b) AT-I11; c) AUTOPLEX (involves 3 portions which are: 1) screening
IV-1 paste, 2) ascertaining mechanism of action of concentrate, and 3) monitoring
the process during manufacture of first 10 lots made by Production Personnel);

3) characterization of Development F-VIII preparation;d) Reagent preparz.ion
for Glendale and Research. (Certain priority real igrments may allow pursuit

of hepatitis removal projects %or both F-VIII and F-IX concentrates with little
add‘ltic;\al manpower, For'exwp‘le. the elimination of both the AT-II! project
and the portfons of the AUTOPLEX project uhich involve both V-1 screening

end ascertaining the mechansim of action of the concentrate would result in

the need for only one additional person to implement both hepatitis removal

. Projects.
e MDL BAX033462
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Attacinent I

RESEARCH PROPOSAL ~ TIME REQUIREMENTS

ACTIVITY

Literature Search

Physical Methods

A.
B.
c.

b.

Filtration
Nonspecific Adsorption
Cent."ifugation

Selective Precipitation

Specific Rinding Techniques

A.

B.

Charm technique

Other )
1. Adsorption chromatoyraphy

2. Ion exchange chrbmatog:aphy

3. Other
Inaééivation
A. Ionizing Radiation
B. Visible Light Radiation-
C. Chemicals
D. Heat
E. Chemical Inhibitors

MAN-MONTHS. REQUIRED

1 mo.

2 mo.
2 mo.

R X T

3 mo.

3 mo..

3 mo.

3 mo.
2 mo.
2 mo.

3 mo.
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HEPATITIS REMOVAL

I.- Literature Search - 1 month then ongoing

A.

Physical Removal

l. Centrifugation

2. Filtration

3. 'Nonspecific adsorption

4. Selective precipitation

Specific Binding Techniqﬁes
1. Immunoadsorbents for ant gen

2. Adsorption chromatography

Ingctivation' ‘
1. Radiation
- a; Ionizing
b. Light sensitizing dye
2. Chemical
3. Heat (dry powder)

4. Chemical inhibition

iI. Physical Methods

A.

Filtration

Evaluation of cfficicncy of variovuy filter systuems cmpluy-

ing Biological Marker.

Nonspecific Adsorption

Determine if nonspecific adsorption offers any possidility

based upon literature review. 1f so, apply techaigue to

H3sAg.

BAJ 014317
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C. Centxifugatioﬂ : -

" Initial studies and literature review previously iﬁdxcated
that centrifugation would not be a fruitful Qethod. If
review of literature does not indicate some method(sf of
improvement, would recommend that this avenue not be

pursued further.

D. Selective Precipitation
This technique would be a reevaluation of studies initi-
ati:d by Garcia and as published by Johnson (1976, J.
Lab. Clin. Med. 88: 91-101). May be further e :panded
upon. ﬁay be able to'use biologiéal marker for initial
work, however, HBsAg and HBV may react differently from

each other and 'any marker that could be selected.

?II. Specific Binding Techniques
%+ Reevaluation of 'the charm technique should be ineluded
in any stuay of this type. The efficiency of the method
may be evaluated by the use of biological markers since

studies with HBsAg will not offer the sensitivity needed.

B. Other techniques such as adsorption chromatography and
ica exchange should be evaluated. Much has been reported
in the litcrature on mcthods for purificatiQn and concen-
‘tration of HBsAg. This information may be used to study

the removal of HBsAg from the products.

-HDL BAX©38485
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Iv.

Inactivation .

A,

C.

Ionizing Radiation

Employ biological markers to study the effect of:

L. Protein concentration

2. Exposure time

3. WNumber of virus particles

4. Product stability

Light radiation - study the characteristics of HBsAg and
Dane particle rich material after exposure to dye and
light. Study: ' ‘

1. Time of exposire

2. ' Dye concentration

3. Various photosensitizing dyes

4. Product stability

Chenicals )
On the front end these do not appear to offer much help.
However, minimal treatment may result in increased sen-

sitivity of the particle to inactivation by other methods.

Heat

Evaluate the effect of hcat on the stability. of dry
(powder) product. Employ biological marker to study
the inactivation rates in powder. The key will be in

the identification of a biological marker that is

similar to HBV for use in this study.

The final investigation will be to subject some known

infectious material to treatment and then demonstrate it

MDL BAX038485
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is noninfectious by injection into chimps.

E. Chemiéai Inhibitors .
This will primarily be a iiterature seaéch,'reviey and
sonstant update. A number of new antivirals are being
investigated and if these are eyaluated-with‘a “hepa-

titis like" virus, note of it should be made.

V. Otyer Studies
. Similar investigations will have to be,made‘employing non-A,

non-B.

HOL BAX@38407
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5.
6.

8.

10.
1.

12,
13.

14.

15.°

16.
17,
1s.

EQUIPMENT

ITEM

Incubator, Bacteriological, co,
Floor Model - Reach-in

Incubatox, Bacteriological, CO,
Counter top = Reach-~in

Incubator, Cell Culture
Floor Model -~ Reach=-in

Microscope, Inverted
¢2ll culture

licroscope, Fluorescent

Centrifuge, Supcrspeed
(Beckman J-21 of equjvalent and rotors)

éentrifuge, Laboratory
table top

Ultracentrifuge, Preparative
{(Beckman LS=-50 with rotors)

Autoclave - Amsco
(Chomber approz, dim., - 2 % 2.5 x 3 £t)

PR Mcrec

Liohazard Hood
(Baker Biogard or equiv.)

Waterbath, dual chamber

‘Balance, top-loading

(0-1000 gm capacity =~ slectronic)
Hyland nephelometer with £luorescent module

Laboratory refrigerator - freezer
(Household type)

Spectrophotometer
(Beckman Model 24 with recorder)

Hot-plate - stirrer

VirTis Homogenizer

Attachrment X

.. QUANTITY
L

MDL BAXD32408
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19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.

31.

ITEM o
Polaroid MP-3 Camera

Hyland Electrophoresis Power Supply
Hyland Immuno~-Illuminator

Laboratory Carts (Stainless Steel)
Laboratory Cart (for Spectrophotometer)
Laboratory Chairs

Storage cabinet with doors
Sapprox. size - 2 x 4 x 7 ft.)

Refractometer Abbe 2-L (B&L)
Fraction Collector
Laboratory shaker, Orbital, Variable

Double pan balance
(Harvard Trip balance)

Gamma Counter
(300 samplc - automatic)

Revco Freezer

QUANTITY

1

4
1

MOL BAX038469
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SPACE REQUIREMENTS .

Space requirements would be similar to that presedﬁly occupied
by Microbiology Research. However, the laboratory ‘should be

resesigned to accommodate 2 biohazard area.

' PERSONNEL
The proposad staff should reflect the project objective and
reguirements. Sinée a portion of the project will rely upon
microbiological (virology and immunclogy) tecﬁniques, tae
staff should include perscns trained in these disciplines.v
For tﬁe Hepatitis Removal project, the group should include

2 to 3 technicians 1 or 2 of which should be micrchbiologists.
One of these should be at ;:he Masters degree.level or have
suffiqient experience to qualify as a Research Associate.
The other 1 or 2 may he at the Sr. Research Assistant‘to

Research Assistant level.

BAJ 014323
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PLAN A - HEPATITIS-FREE F-VIJI CONCCHTI ilL USING CURRCNT HCMIF!]  Attachment I

MORTIS RCQUIRED
(RELATIVE TO OTHER

ACTIVITY o RESPONSIBILITY ACTIVITIES 11 PLAN)
|. ASCERTAIN EFFECT OF HEAT-TREATHMENT KOVACS/TAYLOR 25 -
OR IRRAQIATION ON LOTS OF CURRENT o
HEMOFIL WITH/WITHOUT HEPATITIS ’
MARKER, _ _
11. CHARACTERIZE HEAT-TREATED HEMOFIL  TARYLOR/KOVACS/ - 3.0
"7 (RELATIVE YO UNTREATED) LETTELIER/ (Concurrent with #1)
: . WEYAND/HCDONALD -

* SOLUBILITY

*  FIBRINOGEN, FSP
VII1:C (ONE< AND TWO-STAGE)

+ VIIIf:Ag o

e HB\sAg. anl_:i-HBs. HBCAg, anci-ﬁec
DISC GEL (DS £NO BASIC)
DOUBLE DIFFUSION AWALYSIS

- OTHER CHARACTERISTICS “(PELATIVE"
- TO THOSE IN CURRENT PRODUCT

| SPECIFICATION) ‘
{e, . * RECONSTITUTED STABILITY o
oL cmeANZEE INFECTIVITY STUOY HOLLINGER . 20
- . .o . . (Concurrent with #1)
IV. ANALYSIS OF DATA TSE/ TAYLOR/KOVACS .07

V. DECISION TO USE THIS PROCESS OR
PROCEED WITH ANOTHER METHOD (IF
POSITIVE RESULTS WITH CURRENT
HEMOFIL PROCESS PROCEED TO #VI
ON THIS PLAR, OTHERWISE USE

PLAN 8)
YI. PREPARE 3 CLINICAL LOTS OLIVARTZ/XOVACS/ =5
INCLUDING ASSAY suppoammzl ﬂ\.lqu, TAYLOR/LETTELIER 2.2
VII. DEFINE STABILITY PROGRAM - KICAOLSOX/ TSE/ANDARY 1.0
VIII. STABILITY TEST PROGRAM NICHOLSON 7.0
\ IX. DEFINE CLINICAL PROGRAM ANO MCCLURE/ ARDARY/ THOMAS 2.0
DEVELOP CLINICAL PROTOCOL : (Cancurrent with f¥1)

FOR SURVIVAL/RECOYERYsTO SUPPORT
HEPATITIS CLAIM N
|
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PLAN A - HEPATITIS-FREE F-VII] CONCENTRAYE USING CURRENT HEMOFIL

.Page Two | HONTHS REQUIRED
' ‘ (RELATIVE TO OTHER
ACTIVITY | RESPONSIBILITY ACTIVITIES [N PLAN) ~
X. FINAL PRODUCT TESTING : BACICH : 1.5
XI. ANALYSIS OF DATA - TSE/TAYLOR/ XOVACS 1.0
XI1. FIRALIZE CLINICAL PROTOCOLS . RODELL/McCLURE 2.0
AND SUBHIT IND TO B.c.8. :
XIII. CLIRICAL TRIALS MCCLURE 10 v
- (Concurrent with 3%
XIV. SUMARIZE CLINICAL TESTING  McrLURE/RODELL/ 7.0
(AND PREPARE.B.0.B. SUBMISSION THUMAS/TSE/AHDARY (Concurrent with 1XI11)
" AV, PREPARE INPLEMERTATION PLAN  © . 6.0 : '
- ) : : ' (Concurrent with »111)
MANUFACTURING - . OLIVAREZ '
MARKETING e PHELPS
XVI. B.0.8. APPROVAL AND IMPLEMENTA- . POC

TION OF PROCEDURE IN PRODUCTION
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.. N PLAN B -

HEPATITIS-FREE F-VII1 CONCLM'RAIE DY A NLY METHOY

I.

II.

ACTIVITY

PREPARE 6 FEASIBILITY LOTS

UTILIZING METHOOS OUTLINED

IN PROPOSAL (INCLUOE HEPATITIS

HARKER TO ASSESS ITS REMOVAL)
. ASSAY SUPPORT FOR & LOTS

- ESTABLISH CONDITIONS FOR
LAB SCALE LYOPHILIZATION

- ESTABLISH HEAT OR IRRADIA~
TION TREATHENT CONDITIONS

CHARACTERIZATION OF FINAL
PRODUCTS

A. QUARTITATIVZ ANALYSIS
1. BIOLOGICAL ASSAYS

« VITI:C (One~- AND
Y40-STAGE)
- PKA

« FIBRINOGEN, FD?
INCL. FPA

- KINGDON TIME AND
S-2160

2. IMMUNOLOGICAL ASSAYS

« MANCINI (R.1.D.)
e.q. C.L.G.

+ LAURELL (ROCKET)

VIIIR:Ag
YIIl:C

- RIA
HBsAg, anti-HBs,
HBeAg, -anti-HBe.

8. - QUALITATIVE ANALYSIS

1. OISC GEL ELECTROPHORESIS

* BASIC
* S0S

RESPONSIBILITY
BERKEBILE/KOVACS

KINUEY/ LETTELIER/X
TAYLOR/WEYAKD

TAYLOR/ WEYARD/X

KINLEY/HMcDONALD/ X

LETTELIER/TAYLOR

BERKEBILE/KQOVACS/
WEYAND

MONTHS REQUIRCH
(RELATIVE TO OTHER
ACTIVITIES IN PLAN)

2.5

3
* (Concurrent with #i)

MOL B4X038413
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. PLAN B = ULPALILIS-FRLU F-VITE CORCLEIRATE BY A NLW MLIHOU
Page Two

11,

vI.

VII.

VIII.
IX.

XI.

ACTIVITY -~ RESPONSIBILITY

e e

2. 1.E.P.(POLYVALENT ANTISERUM)

3. DOUBLE DIFFUSION (MONO-
SPECIFIC ANTISERA) -

C. OTHER CHARACTERISTICS FOUND iN  BACICH
CURRENT PRODUCT SPEC.
F.G. pH, SOLUBILITY,
2.9+ RPPEARANCE, ETC.

BHALYSIS OF DATA AND SELECTION OF  BERKEBILE/KOVACS/TSE .

SINGLE PREPARATIVE METHOD ANDARY

. PREPARE 5 (5L} LAB SCALE LOTS BY KOVACS/BERKEBILE

SELECTED METHOD {INCLUDE
HEPATITIS MARKER}:

+ ASSAY SUPPORT FOR 5 L LOTS KINLEY/McOONALD/ X

" . LYOPHILIZE 5 L LOTS

CHARACTERIZE FINAL PROOUCT
+ QUALITATIVE AND QUANTITATIVE KINLEY/HMCOONALL %/

ASSEYS LETTELIER/TAYLOR/
BERKEBILE/ KOVACS/
WEYAND
ANALYSIS OF DATA FROM LOTS . BERKEBILE/KOVACS/
TSE/ANDARY
RECOMMENDATIONS' FOR SCALE-UP, BERKEBILE/XOVACS/
PREPARATION OF CTP's, Q.C. TAYLOR/ TSE/ANDARY
PRODUCT SPEC. AND MFG. PROCEDURE
PROGRESS REPORT TO POC THOMAS
PREPARE 5 RLD LOTS ' BERKEBILE/KOVACS
- ASSAY SUPPORT FOR 5 LOTS TAYLOR/LETTELLER/X
- DEVELOPMENT SUPPORT HOLST
: FINAL PRODUCT TESTING _ BACICH
DEVELOP ANIMAL STUDY PROGRAM WALSH/ANDARY

(IF REQUIRED BY B.0.8.)

DEFINE CLINICAL PROGRAM AND DEVELOP MCCLURE/THOMAS/
CLINICAL PROTOCOL FOR SAFETY, ANDARY
EFFICACY; AND SURVIVAL/RECOVERY

« FONTHS HLQUIRED -
(RELATIVE TO OTHCK
ACTIVITIES IN PLAN)

0.7

2.0

2.5
(Concurrent with £1V)

0.7

0.7

<

2.0

3.0
{Concurrent with #1X)
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