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a) contacting a protein-containing liquid composition which may be contaminated with virus with a

35 trialkkyl phosphate;

(b) removing the trialkyl phosphate from the protein-containing liquid composition;

(c) lyophilizing the protein-containing liquid composition to obtain a dry protein-containing composition;
; and
u (d) heat-treating the dry protein-containing composition.

40 In a preferred embodiment the above method is characterized in that a protein-containing liquid
composition which may be contaminated with virus is brought into contact with trialkyl phosphate in the
presence of a protease inhibitor.

According to the present invention, a protein-containing composition wherein viruses were efficiently
inactivated can be produced without spoiling the protein activity.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows time courses of the influence of surfactant treatment on the residual activity ratio of blood

coagulation factor VIli: --O-- represents data obtained in the absence of a surfactant; --@-- represents data
50 obtained in the presence of a surfactant.

Fig. 2 shows time courses of the influsnce of surfactant treatment on the residual activity ratio of blood
coagulation factor IX: --O-- represents data obtained in the absence of a surfactant --8-- represents data
obtained in the presence of a surfactant.

Fig. 3 shows time courses of the influence of EACA addltlon on the residual activity ratio of thrombin in

55 surfactant treatment: ____ represents data obtained in the absence of EACA;------ represents data obtained in
the presence of 1% EACA """"" represents data obtained in the presence of 2% EACA;-- -«-represents data
obtained in the presence of 4% EACA; — — represents data obtained in the presence of 8% EACA.
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preferably about 0.1 to 3 (W)%.

35 Trialkyl phosphate may be used in the presence or absence of a surfactant. 1t is preferable to use
trialkyl phosphate in combination with a surfactant. The surfactant may be added in any step before,
simultaneously with, or after the contact of trialkyl phosphate with the protein-containing liquid composition.

_— The surfactant functions to enhance the contact of the viruses in the protein-containing composition with
K/ trialkyl phosphate.

40 Examples of the surfactant include polyoxyethylene derivatives of fatty acid; partial esters of anhydrous
sorbitol such as Polysorbate 80 (trade name : Tween 80, etc.) and Polysorbate 20 (trade name : Tween 20,
etc.); and nonionic oil bath rinsing agents such as oxyethylated alkylphenol {trade name : Triton X100, etc.).
Examples also include sodium deoxycholate; Zwittergents, i.e., synthetic Zwitter ionic detergents known as
sulfobetaine, such as N-dodecyl-N N-dlmethyl-z-ammonio-1-ethanesulfonate and its homologues; and non-

45 ionic detergents such as octyl-8, D-glucopyranoside.

: When using a surfactant, it is not added in a critical amount; for example, it may be used at ratios
between about 0.001% and about 10%, preferably between about 0.01% and 3%.

Trialkyl phosphate treatment is especially valuable for the inactivation of envelope-coated viruses, such

as hepatitis B virus, non-A non-B hepatitis virus, human immunodeficiency virus (HIV), Vesicular Stomatitis

50 virus, Sindbis virus, etc. It is also possible to inactivate heat resistant viruses by heat freatment in a dry
state for a sufficient time.

in the present invention, trialkyl phosphate treatment of the protein-containing composition is carried out
at -5°C to 70°C, preferably 0°C to 60°C for more than 30 minutes, preferably 1 to 30 hours, more
preferably 3 to 10 hours.

65 It is preferable that trialkyl phosphate treatment be carried out in the presence of a protease inhibitor to
prevent protein activity reduction.

There is no particular limitation posed on the protease inhibitor as long as it is a substance which
substantially inhibits protease activity. Examples of such substance include basic amino acids such as e-
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45 added so that its concentration became 2 M, and this was followed by centrifugation to precipitate and
remove fibrinogen. To the obtained supernatant was added sodium chloride so that its concentration
became 1.5 M, and this was followed by recovery of the factor VIll as a precipitate. The recovered factor
VIl was dissolved in a 20 mM Tris-HCI buffer, and this was again followed by glycine fractionation and
sodium chloride fractionation to remove the residual portions of TNBP and Tween 80. The factor VIl
50 precipitate thus obtained was dissolved to a given conceniration and then dispensed to vials and
lyophilized. The lyophilized factor VIl preparation was subjected to dry heat treatment at 60°C for more
than 72 hours to yield a preparation which is safe against viruses.
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TNBP and 1% (w/v) Tween 80, and this was followed by virus inactivation treatment at 30 C for more than

6 hours. Then, fibrinogen was precipitated by glycine-sodium chloride fractionation or ethanol fractionation.
: . The fibrinogen precipitate thus obtained was dissolved in a physiological saline solution and then subjected
/ to glycine-sodium chloride fractionation or ethanol fractionation to precipitate fibrinogen, which was then
40 recovered. This fractionation procedure was conducted S to 5 times, during which TNBP and Tween 80
were removed info supernatants. The fibrinogen precipitate thus obtained was dissolved to a given
concentration and then dispensed and lyophilized, after which it was subjected to dry heat treatment at

60° C for more than 72 hours.

~ 45 Example 5§
Production method for a composition containing blood coagulation factor VIl

Cryoprecipitate obtained by freeze-thawing normal human plasma, as the starting material, was

s0 extracted with, and dissolved in a 5-fold amount of 20 mM Tris-10 mM citrate buffer (pH 7.0). To this
solution was added aluminum hydroxide gel in a ratio by volume of 1/10 relative to the amount of
cryoprecipitato used, and this was followed by stirring for 30 minutes. Then, bentonite was added in a ratio

of 8 g/, and this was followed by stirring for 1 hour and then centrifugation at 4000 rpm for 30 minutes to
yield a supernatant, which was then subjected to surfactant treatment for virus inactivation (after tri-n-butyl

s5 phosphate and Tween 80 were added so that their concentration became 0.3% and 1%, respectively,
stirring was canied out at 30°C for 6 hours) and then giycine fractionation. Glycine fractionation was
achieved by glycine addition to the solution in a ratio of 150 g/, stirring at 30°C for 1 hour and subsequent
centrifugation (4000 rpm, 30 minutes, 30°C). To the supernatant thus obtained, sodium chloride was added
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I ndustrial pasQrkegitt) thsbievatcbatiation facter Yih stswier ib theabllyin e feaction, with impurity protsin

pr ot ei n- C esaiieditd giCaBgIROSTHY islnate wasnitieri ddjusted eivedssizad|ignicsirbngtityind titew pter Whictsls
product i owasdispshsed and Ipapbilized d yield pfactoreVlihprppaggien- at | ons. Exanpl e 1 Production
met hod for eFudienping heat Gertroent G Criey hire than Z Aeps was eonduciad dey makg) the prappration
Cryopr eei pterat e was dissolved in a 20 nM[err] buffer. To this solution was
added al um num hydroxi de gel at 1% (v/v) to yield a deprothronbinized

sol ution. ErAeft s sol utlon were added TNBP [tr| -(n- butyl) phosphat e] and

Tvveen 80 s;;/éorr]rgt dt he|r atd{”(')‘p begare O ygln{,j; ogl?g @rﬁ%y)

eC]EzIBV ij'%dupl mlﬂqé) nm E 44%\e 016'?091 rEI i ove
] r (Sl |c i %é{ Iqs Sfutib éoncentrSl: G0 ttﬂe%éuﬂiﬂg

n, 025 [ l’l‘ﬁﬁit" 1208 15.0wR PvddR! d02brf I8 Hras
t

becars 2 Bt af
renpve I%IIB\%%% vlrus i ﬁ‘onq ﬁlbrﬂ 0559&% thdhle NOES. ﬁﬁgﬂﬁéjwﬁgﬂhdﬂ@t@m{r&ﬁﬁdﬂﬁ SO
that its GERGRIH kalaibel & BERE-Sephaddl. AR thotoitly WidRind $é b8 WEmEs TNBP NETWeeR f

the f aCJsorso Iblonéttin %aLEIREd Rbrh Bleel. TRS o6 WYL EMEbNrA6d QByield & préfesation aic wedle i N
a 20 mv rabgﬁsl—(g;lu guffer, and this was again followed by glycine

fractionation and sodiumchloride fractionation to renmove the residual
portions GkangBP and Tween 80. The factor VIII so precipitate thus obtained
was di ssolved to a given concentration and then di spensed to vials and

| yophi | dozed. ThéHierohectipbtitdiner drdl Example & wayiabjugtedeip 8P angined rwithva $.05 (M Tiéscthegphate buffer
heat treatphesn. Tat1 | ef ad aguepusnslutiont therepf I2s ladded st kaoofysuespse- Aftep vigpraysastiriog, ki ch

i s saf e agelitivstway heatedeat 60 “X5fo510 housPAfRr Goplingpthe seidtion was dialyzed against a 0.9% sodium
chloride solution, and this was followed by centrifugation to yield a clear supernatant.

35 Example 8

Cryoprecipitate was dissolved in a 20 mM Tris-HCl buffer. To this solution was added aluminum
hydroxide gel at 1% (w/v) to yield a deprothrombinized solution. To this solution was added glycine so that
K/' : its concentration became 2 M to precipitate and remove fibrinogen. To the obtained supernatant was added
40 sodium chloride so that its concentration became 1.5 M, and this was followed by recovery of fibronectin
into the supernatant. After desalting and concentration of this solution, 4% EACA (e-aminocaproic acid) and
then 0.3% (w/v) TNBP and 1% (w/v) Tween 80 were added to the concentrate, and this was followed by
virus inactivation treatment at 30°C for more than 6 hours. After virus inactivation treatment, the same
procedure was followed as in Examples 6 and 7 to yield a preparation which is safe against viruses.

Experiment Example 1
Virus inactivation effect

50 Examinations were made of the inactivation effect of the present invention on viruses present in
compositions containing blood coagulation factor VIlI, compositions containing blood coagulation factor 1X,
thrombin-containing compositions and fibrinogen-containing compositions.

(Method of experimentation)
65
Samples of each preparation, namely, cryoprecipitate solutions for the factor VI, DEAE-Sephadex
eluates for the factor X, SP-Sephadex eluates for thrombin and Fr. | paste solutions for fibrinogen were
collected during production processes for respective preparations. To each sample was added TNBP and

7



-.Exarmpbe 2 Production nethod for a composition containing blood coagul ation
factor 1 X 5 DEAE- Sephadex was placed in blood plasma to adsorb the factor
I X to the gel. After thoroughly ®ROA7BR08BE gel with a buffer containing
0. 15 M sodi um chI oride, the factor 1X was eI uted with a buffer containing
0.5 M sc1]dwee r| de To rtagoré@ce u t dd d TNBP and Tween 80 so that
the| r (‘1%1 Jd ?t\‘fﬂY d Q‘gd”"gﬂ"%w%s

fo iRy .hg%iiob eyt WK i E}; i‘sé ng e APl B
DEAE- Cﬁ% drsd\EumnptWad cBidA g‘mﬁ Bf? tK Eéﬁ§t : RF@I 1 %‘?gg) tc?“}h ethod

solut |50nssh5ﬁh RGasd P ﬁhbeesmé%%veth 3 ETs‘ it
wher eby wehBiRacivstbd Mﬁﬁh@&t&éﬁfn&nﬁt%@gﬁﬂedt @J 1% bﬁ'% oﬂi ha'né Edho rus,

possi bl Ehnteﬁve{bﬁblﬁs@rﬂs%sfha@fy(ﬂfacﬂvﬁe& &vefl Bter BORIA oNréahné\f‘at%ﬁ' ¢.-factor-
nonocl onal antibody in place of DEAE- Sephadex and treat it in the sarre

manner as above. After elution fromttasegel , the factor I X was adjusted to
the desired ionic strength and titer, and then di spensed and Iyoph| lized to
x"()?ledt ﬂ‘ar_]a_ E_O.r.ul,.x Qgs?gﬂ[fg&df&dbtgéggﬂetho&roy n%gtaOn Le%eﬁge[terr nat:g&fmll gLLJ VT ?Lse&
wher eby t he¢ Syblegsdirust i on was rade | s Hostpell limx fniéteoddf Pleciivn isvél determisefirod| f or a

t hronbi n- c ekl BEmAREMARAS d@m) 40 CAr N Fr | ldiagie folnlatigy@st € or Fr TTT] paste
was di*ssol yesihabie a 0. 15 M sodi um[chl ogf de $Qiiddbd @fatioho thi s sol utidn was
added t hr opieend @pé b (pl acent a e>traa§|_), to mem.sn@eatdagg.gﬁa{.@ehgbtthr onbi n.
Then, thromdin was adsor bed 0 SP- Sepitadex. Afterthoroughty—wasting t he
gel with a 0.15 Msodiumchloride solution, thronmbin was eluted with a
uffey, containing 0.5 Msodiumchloride. To this eluate were added 0.3%
(wv) 25 TNBP and 1% (w v) Tween 80, and this was followed by virus
inactivation treatnent at [err] for nore than 6 hours. After virus

i nactivation treatnent, thronbin was agai n adsorbed to SP-Sephadex or
heparin-gel. After thoroughly washing the gel to-renbve TNBP and Tween 80,
thromsin was eluted fromthe gel. The thronbin thus obtai ned was adj usted
to the desired ionic strength and titer, and then di spensed and

| yophilized, after which it was subjected to dry heat treatnent at [err]
for nore than 72 hours. 30 Exanple -4 Production nethod for a
fibrinogen-containing conposition 35 Corn Fr | paste was dissolved in a
physi®l ogi cal saline solution. To this solution were added 0.3% (W v) TNBP
and 1% (w'v) Tween 80, and this was followed by virus inactivation
treatnent at [err] for nore than 6 hours. Then, fibrinogen was precipitated
by gl yci ne-sodi um chl ori de fraqﬂ onation or et hanol fractionation. The

fi brlsgogen preci pitate thus obtained was dissolved in a physi ol ogi cal
saliné solution and then subjécted to glycine- sogi um chl oride fractionation
or ethanol fractionation to precipitate flbrlnoga% whi ch was then 40
recovered. This fractionation procedure was conduct ed 3 to 5 tinmes, during
\/\@/Ch TNBP and Tween 80 werg renoved into supernat ants. The fibrinogen
precigqitate thus obtained wﬁs di ssolved to a given-*
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-.goncentration and then di spensed and 1yophilized, after which it was
‘subj écted to dry heat treatnent at [err] for nore than 72 hours. 45
Exanpl e 5 Production nmethod for aEPdn$¥8s208iBIn cont ai ni ng bl ood coagul ati on

factor VIII Cryoprecipitate obtained by freeze-thawi ng normal human pl asma,
as the starting material, was 50 extracted vvith and dissolved in a 5-fold
amopunt of 20 MM Tris-10, MM citrate buffer 70) Td this solution was

added al um num hydr oxi dp gel d n} a rat Po by ol Gire “of 1/ 10 eel ative to the
ampunt of cryopreaipitaje upefl, |and' tihs Was,f &bl Sed by s&irring for 30
m\nytes Then, beritonitp wag adfed inw ratid of 67g/l}, anfl this was
fol1 owed by stlrrltmg fof 1 hour]and then centrifugatign at %4000 rpm for 30
mnutes to yield ausupe nat ant , whi chewas t Nen“sulf] ectled t g surfactant
treatnent for virud |na,tivat<r0ﬁ (after triq-but phosphat e and Tween
80 were added so tdat their|congentratfon becane 0~3%jand §% respectively,
stirring was carn%d ouf as|{[erf] for 6 hours) and then gl fci ne
fractionation. Qdyéine [r&stionhti on was achi eved by g| yci 8e addition to
the solution in a gatiojof 1R P/, starri ngoato[ eer] for hour and
subsequent centrif¥gati pn ¥ 4000{rpm 3B ni nufes® [5rr] . To t he super nat ant
t hus obtai ned, sodfum chl ogziide pas added 6 EP 0 378 2088B1 (87 g/l), and
this was followed @y stirrémng fpr 1 haur tosald aut the f@ctor Vil
fraction, whereby @ cen rﬁ gal jpregigy tati gh (40QQ rp BG.mnutes [err])
was obtai ned. Then_ the|s ivgiout precipitgti gn Eas di ss@ ved in a 20 nM
' TI’IS buffer (pH 7. 5) an§l t@en aflj usted to an adsor bance at ,285’ nmof 25 to
o . . .

ovyield a sarrpge tof{be+ilnjegted into the gel f,J,Itratlon c um. The 5
c%‘t’urm *hacki ng useéd was| Sephacr y! S-4 460 HR, proguced by Pharmitia. The
sanpl e injection V@l une % Rtp 7% r&bati'veot oot he col umEpe& capacity.
The factor VIII acgive {racdi on|whi ch iad paSsed throuph t @ @pl um was
col l ected. The congitions Bff fractionation were as fol|ows8 | & ect ed
sanpl e, Sal ting-ouf pregipEfati pn Sl Gi & I um: Seppacr{ 400 HR 10
Solvent: 20 mM Trig-HCl § 10 in¥ |err} ILMYalk b&f&, pH 7.0 /fs aresult,
t he bl ood coagul at @on facton Vil was etuted rn the col hrm woi & fraction,
with inmpurity prot@in sépaedted|to high degree. The el patewas; t hen
adj usted to the de®ired]|i ofifc s{remgth amd tdter, mftef whith gt was
di spensed and |yopHilize¢d & yi gl deg factgr &jilepreparatio@ MBirther, dry
heat treatnent at Perr] |for fnorg it h8n 72 BouPs was ~confiuct &d t® make t he
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..Corn Fr | paste was dissol ved'in a'0.055 M sodiumcitrate buffer, pH 6. 4,

‘containing 0.025 M EDTA-2Na 20 and 10 units/m aprotinin.

Thi s sol ution

was heated at [err] for 30 m nutER0Be8 2@ Bture and renove fibrinogen

(Japanese Patent Application No. 4479/1982).
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- ,EP0378208B1 Tween 80 so that their ‘concentration became O. 3% (wWv) and 1%
(wv), respectively, and this was foll owed by the addition of VSV or

Si ndbis virus, both are envel ope \ERQ8#:208Bid Echo virus, an envel opel ess

virus, as nonitor virus, in a ratio of [err] vieus particles/m . Then, the

sanpl e was kept warnmed at 30 C, and tine-course sanpl i ng was conducted to

determne the activity of residfal viryses agcording §o the method 5 shown
in Table 1. The regults pre-jggven in Tables & tb;rou hl4. In every
preparation, VSV a Si ndbi §| i fus wer @ i nactevade gbel ow tge detection
ligit by treatmentgat 30| * ¢ fof 1 hour. On the other thand, dEcho virus, an
envel opel ess vi rusk was hardly fnactivated even after |60 hofirs of treatnent
at 30 * C. Table 1310 Telst Mieu$, Host™Cell BinEs and|Methogds of Infection
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ferr] . EP O 378 208 Bl [err]’ EP 0 378 208 Bl Experinment Exanple 2
Stability of protein 5 In the case of the factor Vil, 0.3% (wv) TNBP
and 1% (w' v) Tween 80 were added BPP W8R0BMIaste extract, and this extract
was kept warmed at [err] Tinme-course sanpling was conducted to determ ne
factor VI act|V|tn% 2Based on the finding that the 24-hr residual activity
was 80% It was judged that the factor Vil activity was hardly
| ost dues&%)h ofeat rrent at 30 * Cfor 6 hours. Thus, stabilizer screening was
not...conduc WY or st abi I|ty to dry heating, nore than 95%act|V|ty was

makﬂi gi ned Irﬂﬁgr&a&f&fe{ﬁe théo )%Bf" AP LB RN Phoch 85 Whre aaliddtbal

SCr eeni NG &S addOhis GRLUGAS iﬁ t 30k B. fﬁ@-o&ﬁs%esaﬂ link Was £aHalAdd o fetel S’e/o
(W v)  TNEBoAH ackiViy Bkséd on me%.@%ae%madﬂa&;at Rtidhy 96 (el Fig. 1),31Whsjligsa

el uate Wagt théREtoMANl BERAtyOas [8rEly liost dide!tB tréelitidn® & IR0 isHGurvierhus; SBSIRLEH Rfbetify

det er m n@ad @ céHdudiel. AS tdr Ciabifty 10 \lirl Neatigif) nidré BB 95¥6 lattivityl Wasl Bdkitdiied GerO&HRLITT €d
af t er 124 nduesLot Seatrhent at, 60t CrStabifizeh Scrdofing Wlasalot @aduciet ayweéllat | 0 was 76% al nbst no
si gni fi cantin the dasstaf the faxtoe X, 03% (v] ENBFSandaIoy (v fTwéan 80 twemndddat to [adDBAE. elufileus,
no st abi kidzibis elvate whS kepiohdawbd af $@+C. Hingp-cofilse sakaplingDwasstondiicied ttay deteymige yactoe &€ | ng,
nmor e t harctigidithovdhsiighy agiisity nedtictinnzdcerevdd efles 24 Adurs i-e-./ie Rblyrresidypl actividnratie wes at
60 C; st %% dlmast nosgignifisant rguetion omnredcaﬁﬁro%quesopférsatmmt et 30° G- Thye nestabilizer was

t hr onidf naddgd-dsme Fig %) TNBP and 1% (w v) Tween 80 were added_to an

SP- Sephad eﬁéfrr G&’P‘&‘V ‘°a‘i’m "?ﬁ*ﬁ‘% "\Sfedﬁﬁ“e%%@“k% fﬂf‘s Reintppag exen et ?ﬁ hotis PbtreakRAnt o

sanpl i ng I n ,tj’lﬁvlaatd’ ct:‘ggmﬁ:/é %gﬁll ty

activity | ang é;p ﬁ O
W%Uédl i E‘n ?b}[n a |V|t§ l I |Eﬁ wéqo:g og rr 3$ hgﬁéﬁgn% |t ctlv
n'l t at% llzer uchd

reducti Oﬂs ‘é!ar%sﬁy ﬁr&ﬁﬁ }{y $ébﬂ%ﬁ%‘§ aésénl?n? g’a ésfs n 8 EACA (e
am NOCaphiihécaptbit énd)Q:F ar&hﬂ' IR 'péhucuiaf‘ whétl EAC‘AWa@%dde tn\ﬂ@§bo 6% théh
- concent I ghol Blvig R Srakined BV afieh 8Tl %r daiment Mowa@emgsné atdgd even after 30
hour s zf t nreaferaaget ofefibribdder, 10906 @@v) FINBP- and 1341 v} ) TweelD80 werb idliddicto GanSe.I @hste
fi bri nogsdiution) .andanfsVdohifion WeBRe Warmedoat 96 “C) TimbRBirseBsamplitigowas dorilctbd toadstetmiinel
past e solikihbégen coagiistioh BetiSityS 1 lvak fond thatiRerl @pd no/dsguatonsictivite sftel 24TholiR-of tPaskntcdt
sanpl i ngatvads Craatilidatsedering Wkt conducted: Aprdtitiin Ra) EACAC @erg bbthtfound t@ bave \ai dtapilizihg was
found t heftect Méwere EAGS wao added giti laafon@ntratiort above §%a moer tha90%o geagulation tactiyily went

30 maintained even affer 24 hours of treatment at 30° C (see Fig. 5).

Experiment Example 3

To the desalted concentrate obtained in Example 8, 0.3% (w/v) TNBP and 1% (w/v) Tween 80 were

35 added, and this concentrate was kept warmed at 30°C. The gelatin binding activity of fibronectin was
determined after 3, 6 and 30 hours; 6-hrs residual activity ratio was 85% and it decreased to 556% after 30
hours. Thus, stabilizer screening was conducted. When EACA was added at a concentration above 2% or
aprotinin was added at a concentration above 10 units/ml, fibronectin activity reduction was successfully

U suppressed (see Tables 5 and 6).
© .
Table 5
Amount of EACA added (%) | Residual gelatin binding
o activity ratio (%)"
Not added 55
1 84
2 92
4 26

80 Note 1): Figures are shown in values relative to the value before the

treatment taken as 100%.

55

12



-.at 30.C, stabilizer screening was conducted. Aprotinin and EACA were both
found to have a stabilizing effect. Wien EACA was added at a concentration
above 5% nore than 90% coagul at i &R &¥8i2PBB1 was 30 nmi ntai ned even after
24 hours of treatnment at [err] (see Fig. 5). Experinent Exanple 3 To the
desal ted concentrate obtained in ExarerI.aE)e%, 0.3% (W v) TNBP and 1% (w v)
Tween 80 were 35 added, and this conce {rate was kept warned at [err]. The
gel atin binding acti wty—eftibronrectin-wasdetermned after 3, 6 and 30
hours; 6-hrs residual| Awmpinypitaprofiniy 4ddedrit'ndb /o Residual gelafiebindiagsed t o 55% af ter
30 _kour,s. Thus, stabillizer screening was cohdu@etiviy ratig{®)’ EACA was added at
a concentration abovg 2% or appQidued N was aflded at gg concenfrati on above 10
units/m, fibronectin activity r@ducti on wap succeggfully sfippressed (see
Tables 5 and 6). 40 Table 5 Anowot of EACA pdded (% Resi glual gel atin

bi nding activity ratilo [err] Notsoadded 98 55 1
84 2 1w . -

. N : E
Note 1): Figures are ?é“ fgg'%aaﬁu%%‘”"r"él’aé‘{‘*? {?Ieat"feoto }hﬂéahflea%{?%q%eetfegtrmee ntt he
treatnment taken as 1 nt of aprotinin
added (unit/m) Residual geltatin binding activity ratio [err] Not added
55 10 91 30 97 50

98 10 Mot BPYmentPENPIRE are shown in values relative to the value before the

treatnment To the desalted concentrate obtained in Example 8 were added 30 units/ml aprotinin and then 0.3%

(w/v) TNBP and 1% (w/v) Tween 80. To this mixture were added VSV or Sindbis virus, both are envelope
: viruses, and Echo virus, an envelopeless virus, as monitor virus, in a ratio of 10° to 107 virus particles/ml.
o/ 20 Then, the mixture was kept warmed at 30°C and time-course sampling was conducted to determine the

activity of residual viruses according to the method shown in Table 7. The results are given in Table 8. In

every preparation, VSV and Sindbis virus were inactivated to below the detection limit by treatment at 30°C

for 30 hours. On the other hand, Echo virus, an envelopeless virus, was hardly inactivated even after 6

hours of treatment at 30°C.

25

Table 7
Test Virus, Host Cell Lines and Methods of Infection Level Determination

30 Subject virus Host cell line | Method of infection level determination

Vesicular stomatitis (Indiana strain) FL Plaque formation

Sindbis CEF Plaque formation

Echo (type 6) HelLa Observation of cell degenerating effect
35

)

40
45

60

65
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taken as 100% 15 Experinent- Exanple 4 To the desalted concentrate obtained
in Exanple 8 were added 30 units/m aprotinin and then O. 3% (w'v) TNBP and
1% (W v) Tween 80. To this m Xigpleampsed gy)dded VSV or Sindbis virus, both
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Sindbis virus weBe indctivafed|to bel®w t he=detectFof I nit by treatnent at
[erf] for 30 houfis. Onl thd othpr hand, Echo virus, ah emvel opel ess virus,
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Test Virus, HostgCell |Li nds@and Met h@gds of 4 nf@ctizon|Level Deternination 30
Subj ect virus L N HostScell B n& 3%&{had of infection |evel
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formation Sindbi ° s Plaque formation
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1. A method for preparing a virus-inactivated protein-containing composition, comprising the steps of:
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A method for preparing a virus-inactivated protein-containing composition, comprising the steps of:



.40 . | (c) des Lyophilisierens dér proteinhaltigen flls
Zusammenset zung zur Gewi nnung ei ner trocke- nen protei nhammm Iumuml
Zusamenset zung; und (d) der HitzEPR:3VSR0BIBIg der trocken

Zusanmmenset zung. 2. Verfahren zur Herstellung ei ner Vi ru3| nakt | vierten
proteinhal tigen Zusamrensetzung nach Anspruch 1,

gekennzei chnef® ceasting an%’°‘ﬁ'f‘ 6?'@'%98[1“?'9 Q%’“ °P'E'J§'s‘1”b‘(5 "Z‘Ué‘& rfﬁm Bﬂt%‘ﬁ@ VI Wth Ry ch

Viren ver unr effialky p SP lﬁ n | k hat in Gegenvvart
ei nes Proteas )m e " %ﬁ"‘ t',('f CgPOTrT alren zur
Hey st el | ung el‘% P SY r?é "?‘\:/°|" i %n pr M ?&Samrecnse[' 5Eng nach

Anspruc“rh 1 500 goder Anspruch 2, worin das Prote| n aus Plasma stamt. 4.
Verfahren zur Jecstelihdti8ak pR&in-cbhisikind Qpbdieher t en protei nhal tigen
Zusam*rensetzung nac%uﬁé*gpr'ﬁg nco elr ﬁdAnsprtljch 2, worin das Trial kyl phosphat

Tri-(n-bubyla pidgMsde Rtprapdling @ Virusactvatbd %mﬁboﬁtﬁﬁlnﬂérﬁﬂoﬁh&nuﬁgclﬂm&ﬁ in claim (1)

Vi r usi Rakt i \ch@hdidiBeddih Mat b PRBindoptGiRing iuRINGIMPSsRion Which MaE bo Ashepinaet) with Gitle lis

Anspruch 2, prughtintdlcontadirwitt kriayyl phosptaiiedh the Presnbesf alyienges inMbischen 0, 01 und 10

Gew. Nol . - % verwendet wi'rd. 15 6. Verfahren zur Herstellung einer

vi r usi naksi \A methahfop pepazing) b virts-igpetivaiéd peotainesostaining) ngmpositidn adreiajmeddi Cleino i or

Anspruch 2, Gl () ehergjethe profein i tievieed frofeiBstipe  Zusammenset zung nit ei nem

Tri al ky$ phosphat in Gegenwart eines Tensids in Berdhrung gebracht wird. -

5 7. Ver faHt epthedfor pepasing | visyignastivaied preteinceoptaiaing perprepition s (sfaismed; i ki (19 h

Zusamenset z‘iﬁ‘fg@ia’Bﬂe'M’gﬁﬂmwhﬁphaéﬁﬁﬁ?(ﬂﬁ“‘ybﬂ‘éfﬂ'ﬂt%l chnot daB di e

H|tze Behandl ung 3. bis Ch e AR ?
fahren z% % éPeﬁ?ﬁ 9 é\ﬁ'vtaﬁ% pF?éﬁ&‘PUtF' F'Q 8’?{" rﬂ?gﬁdllﬁgh'm (yor
am*réﬁset (8 by 19" I 3855‘?""/5\ 93“15 Ut ch

k h
gﬁs e glnﬁ '?Igg N 'r}\é?ﬁﬁtﬁc%aa E%Ean vﬁu E.Eﬁ%&sffiﬁ rﬁ‘ &ﬁgﬁ Scqai p' |fr‘s Rospit i‘:ﬂ&;g en
&Pl

und Fi br onecldsbn, uppe ausgew |st Reven I'’cat1 ons
Procedg, de pr epar atlon une corrp05|t|on contenant des prot6ines a VI rus

i nactivesy, GOMBh6d #htprdpliing & AfS-hadiGated frbteificoritaitiy Sonipbskioh o8 dibifbACIAEMIG i (1)) ON
|'i qui de contcasradidrizedf VR thal thd Kat tdatridhtiis EAtictstl GE30C GG EOU O 6LR 3[AAZ00WBurY.i I US, avec
un phosphate de trialkyle; > 20 (b) 4limnation du phosphate de
trial kyl esdea mathabisp prepdringa virisgjntictil@ted @roteinaantziniog) eonpositioni asecjaimed in Claim (1) or
30 Claim (2) whersin the protein is at least one species selected from among the group consisting of blood
coagulation factor VIII, blood coagulation factor IX, thrombin, fibrinogen and fibronectin.

Patentanspriiche

35 1. Verfahren zur Herstellung einer virusinaktivierten proteinhaltigen Zusammensetzung, umfassend die
Schritte
(a) des in In-BerUhrung-Bringens einer proteinhaltigen fllissigen Zusammensetzung, dle durch Viren
- verunreinigt sein kann, mit einem Trialkylphosphat;
N\ (b) des Entfernens des Trialkylphosphats aus der proteinhaltigen fliissigen Zusammensstzung;
40 (c) des Lyophilisierens der proteinhaltigen filissigen Zusammensetzung zur Gewinnung einer trocke-
nen proteinhaltigen Zusammensetzung; und
(d) der Hitze-Bohandlung der trockenen proteinhaltigen Zusammensetzung.

2. Verfahren zur Herstellung einer virusinaktivierten proteinhaltigen Zusammensetzung nach Anspruch 1,

45 dadurch gekennzeichnet, daB eine proteinhailtige fllissige Zusammensetzung, die durch Viren verunrsi-

nigt sein kann, mit einem Trialkylphosphat in Gegenwart eines Protease-Inhibitors in Berlihrung
gebracht wird.

3. . Verfahren zur Herstellung einer virusinaktivierten proteinhaltigen Zusammensetzung nach Anspruch 1
50 oder Anspruch 2, worin das Protein aus Plasma stammt.

4. Verfahren zur Herstellung einer virusinaktivierten proteinhaltigen Zusammensetzung nach Anspruch 1
oder Anspruch 2, worin das Trialkylphosphat Tri-(n-butyl)phosphat ist.

56 5. Verfahren zur Herstellung einer virusinaktivierten proteinhaltigen Zusammensetzung nach Anspruch 1

oder Anspruch 2, worin das Trialkylphosphat in einer Menge zwischen 0,01 und 10 Gew./Vol.-%
verwendet wird. :
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-{c) lyophili sation de |a conpositi on contenant une proteine pour obtenir
une conposition seche contenant une proteine; et (d) trai ammmmm(umnllll
chal eur de | a conposition seche EBQt3Z8208 Bline pr ot ei ne. .
preparation d' une conposition contenant des protei nes a Vi rus |nact|ves
commo revendi - que dans |la revendication 1, cara

n
té oMerfah mzweH%?'.'e@na viisaiy s prip it ?;g 'h?‘ a
o o A e “}@“’ Fah B O
i nhi bi teure‘ﬁ%e“}?ﬂ%?"k?i gnsids i Berd THP% pr epar ation d' une conposition

Cwega”} er?ah J;%r ?s?au olef Hﬁ,s. B y \éﬁpigﬁsejz%%ag@%p uéh 1,
revendi cat %ad ééﬂéddﬂ bls oSS blsiopT-@! fbcherit
derivee du,, roce de preparati on d une conposi ti on contenant
des protei nes & vi rus i nactives conmo revendi - qgue dans | a

revendi cgt vganrbn Qi HetstdBMLSEEr GilsinGdlivietion mhhlﬁyiﬂﬂjs&rﬁeﬁéb&ﬁwwcﬁ? Afigpruch 1
trialloyle eddr AHsprueh @5 gdaaick gél@nrzéithnét) ddBUday IPRYein WenigsteCemtOiSpbeieisE piarads bern

d' une conpeass BlitgefintLAGEROANI, El@gerifiuadstikioetX, Thranbin, Sibfinoget und Fdbranenimbestateendi -
K> déenGrugharassgewdhitéstendi cation 1 ou | a revendication 2, dans | equel

| e phosphate de trialkyle est utilise en 40 une quantite conprise entre
0,1 et IRpvemptieations & Procedd de preparation d'une conposition contenant des
protefsnes a virus inactives coma revendi - que dans |a revendication 1,

car act er- s Brogdgé de nitpargling %ﬁﬁ%ﬁ’qsﬁ“@hc%@t‘a“hﬁ%sep’?}ﬂ"%@n‘ﬂ’a%t“a‘a%cc‘tfﬂ!”e}ﬂﬁlﬁéﬁﬁhat e
de trial ky?’ép‘iﬁﬁ’e resence d'un tensio-actif. 45 7. Procede g ar.ation

d' une corrposﬁa)( ’f"ﬁ °'b s;%‘d’ﬁ@?%%teaaanefé 'r‘?aﬂ‘f' PR t'%g "IN -

gue dans |l a g se en..co L. par | a
p pasiti Iu§ C E tune %

CH effr est on deé rg; t|on c ne p gaﬁ ez‘go Qﬁ%es%cheSO 8
Procede de PLS %gm% on con es a virus
| nactives co reve I - qu6 dans I a revendi cat ion 1 ou I a revendi cation 2,
dans | equel i:ll raﬂérﬁén@bé?@a éﬁﬁ&urﬁb‘lamgﬂnﬁo%ltlb“'&cm%ﬁnﬁjﬁgb&éﬁledans | e groupe
constitue du tacteur Vill de coagulation du sang, du facteur |X de
coagul atg, oproeibes R Hgsparfion! unb REmEYBiticH contdhbni ddaIdrdMhEe R6vireY inslivdsomimb révems-t | ne.
55 16 qué dans la revendication 1, caractérisé en ce qu'une composition liquide contenant une protéine,

pouvant étre contaminée par un virus, est mise en contact avec du phosphate de trialkyle en présence

d'un inhibiteur de protéase.

30
3. Procédé de préparation d'une composition contenant des protéines a virus inactivés comme revendi-
qué dans la revendication 1 ou dans la revendication 2, dans lequel la protéine est dérivée du plasma.

4. Procédé de préparation d'une composition contenant des protéines & virus inactivés comme revendi-
35 qué dans la revendication 1 ou la revendication 2, dans lequel le phosphate de trialkyle est du
phosphate de tri-(n-butyle). .

_ 5. Procédé de préparation d’'une composition contenant des protéines & virus inactivés comme revendi-
./ qué dans la revendication 1 ou la revendication 2, dans lequel le phosphate de trialkyle est utilisé en _
: 40 une quantité comprise entre 0,1 et 10 (p/v) %.

6. Procédé de préparation d'une composition contenant des protéines & virus inactivés comme revendi-
qué dans la revendication 1, caractérisé en ce gu'une composition est mise en contact avec du
phosphate de trialkyle en présence d'un tensio-actif.

7. Procédé de préparation d'une composition contenant des protéines & virus inactivés comme revendi-
qué dans la revendication 1, caractérisé en ce que le traitement par la chaleur est mis en osuvre de
30°C & 100°*C pendant 3 & 200 heures

50 8. Procédé de préparation d'une composntlon contenant des protéines & virus inactivés comme revendi-
qué dans la revendication 1 ou la revendication 2, dans lequel la protéine est au moins une espéce
choisie dans le groupe constitué du facteur VIl de coagulation du sang, du facteur IX de coagulation du
sang, de la thrombine, du fibrinog&ne et de la fibronectine.

55

16



