WO 02/ 38610 PCT/ SE01/ 02473 Process for the preparation of |atent
antithronbin Field of the invention The present invention relates to a
process fwo @2r386105 preparation of latent antithronbin |11 . pdzsdoyoniand of
the invention Antithronmbin Il (AT) is a plasnma glycoprotein with a total
nol ecul ar wei ght of 58.1 kDa (Lebing et al, Vox Sang. 10 67, 117-124,
1994), that inhibits serine proteases in the coagul ati on cascade and thus
plays a major role in the regulation of blood clotting. Antithronbin 111
is an inhibitor of Factors I Xa, Xa, XI and Xlla, as well as of thronbin.
Thus, AT regulates clo o] eren t S dben € ul ation
cascade. A sma?lr 8’88%%‘3’% EEEA{PQQ_%&Q g%{yﬁléft%%géngo%g?st}%%om at:g%gvm th an
i ncreased risk of thronboenbolism Concentrates of AT are used in the
prophyl axi #izid tofatheeninvintitnonboenbol i ¢ di sorders in patients with
acquired or her itar antlthro i.n_20 deficiency. In additi it has been
regorted that A g)rye ginta: nlvggigll eci &ﬁiseqmpram?érsosceess ch{rhé:%nan body,
for exénplpe?eimmtglqmen%éhas:emtdamrtmtdmmﬂmny TEBponses. The function of
AT in these physiological processes is not fully understood. 25 A
particular formof antithronbin I1l, which was first characterized by
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remai ns tor@gu@@¢Mangi blood clotting. Antlthrombln ITT 1s an

inhibitor of Factors IXa, Xa, XI and XIIa, as well as of
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thrombin. Thus, AT regulates clot formation in different

15 stages of the coagulation cascade. A small decrease of AT
content in the blood is associated with an increased risk
of thromboembolism. Concentrates of AT are used in the
prophylaxis and treatment of thromboembolic disorders in
patients with acquired or hereditary antithrombin

20 deficiency. In addition, it has been reported that AT has a
function in many other processes of the human body, for
example in angiogenesis and inflammatory responses. The
function of AT in these physiological processes is not
fully understood.

25 A particular form of antithrombin III, which was first
characterized by Wardell et al (Biochemistry 36, 13133-
13142, 1997), is known as the latent form (L-AT). L-AT and
a selectively elastase cleaved variant have been shown to
possess a strong antiangiogenic activity, and also to

30 suppress tumor growth in mice that have been injected"
subcutaneously with a human neuroblastoma cell line
(O'Reilly et al, Science 285, 1926-1928, 1999, and WO
00/20026) . Hence, L-AT must be considered a potential human
anti-cancer drug. However, clinical evaluation of this

35 potential drug remains to be performed.



WO 02/ 38610 PCT/ SE01/02473 2 Purification of AT with affinity

chromat ography is done using purified heparin as solid phase bound |igand,
as is kngngvasgetohe art. M| er-Andersson et al (Thronbosig/dResearsh 5,
439- 452, 1974) discloses the use of heparin 5 Sepharose to purify human AT.
Thi s chromat ographi c system has al so been useful for the separation
between AT and L- AT, where the decreased affinity of heparin for L-AT
relative to AT Raké§iratpesspbl ATt wikrkseffenihy chwomebppoaphys isas

descri bed axnghaggngnguﬁafeea f©2BEeFR08LS 549 1 aNdnHARMSLAN §1i4b4na3235328,
1997). Hydrophobic interaction chromatography has been used for the :
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of nati@e anti FRPBRABEASLEI 77AT323n38R  pi88dss Pydeerhohighdnterargdien t he
desired preHuchatbghaphhehpEi Beedl ispAOEEESthA EEphPatish e¢t natilhe
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Induction of the latent form of AT has previously been
15 performed as described by Wardell et al (supra), who
obtained 50-60% L-AT by incubating AT in 0.25 M citrate, 10
mM Tris/HCl, pH 7.4, for 15 h in 60°C.

Upon incubation of native antithrombin III at 60°C in

medium or buffer only, aggregates of polymerized protein

20 are often formed. The presence of these aggregates is
detrimental to a high yield of latent antithrombin III, and
should be avoided as far as possible.

An object of the present invention is then to provide
a process for the preparation of latent antithrombin III,

25 L-AT, from a solution of native antithrombin III, AT, which
process gives a higher yield of the desired product than
the prior art process.

A further object of the invention is to provide a
process for the preparation of L-AT from AT, wherein the

30 production of aggregates of AT polymers is kept to a
minimum.

Another object of the invention is to provide such a
process for the conversion of AT to L-AT, in which commonly
available reagents and buffer solutions are used, and which

35 is performed in vitro.

Still another object of the invention is to provide a

process for the preparation of L-AT from AT, which is

readily scaled up for industrial production of L-AT.



process for the conversion of AT to L-AT, in which commonly avail able
reagents and buffer solutions are used, and which 35 is perforned in
vitro. Stiwdossssuser object of the invention is to provi deparspiagess for
the preparation of L-AT from AT, which i readily scaled up for industrial
production of L-AT. WO 02/38610 PCT/ SE017 02473 3 Summary of the invention
The af orenenti oned and other objects of the invention 5 are net by a
process as defined in the clainms. Thus, a process is provided, which
conprises incubation of a solution of native antithronbin IIl in the
presence of sulfate iqgns and a buffer selected from Good's zwitterionic
buffers. | tSHIRLY, S ithh@VeretP? ound that these 10 incubation conditions
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possible aggregation problems.
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Figure legends
Figure 1: Heparin affinity chromatography of
antithrombin using a sodium chloride gradient, 0-2 M (5-60
min) . The injected amount of protein was 100 ug for sample
20 A-B, and 150 ug for sample C-D. All samples were incubated
at 60°C for 16 h, except for the reference AT sample A,
which was not heat-treated (sample 7 in the example).
Sample B (sample 6 in the example) was incubated according
to Wardell, ie in 0.5 M citrate. Samples C (sample 2 in the
25 example) and D (sample 1 in the example) were incubated in
5 mM HEPES, pH 7.4, with 0.9 and 0.8 M ammonium sulfate
respectively. Integration of the low affinity heparin-
binding peak, eluting at 22 min, gave 44%, 71% and 89% of
the total integrated area for samples B, C, and D,
30 respectively. Native AT eluted at 39 min.
Figure 2: Native electrophoresis of antithrombin
samples, using 12.5% polyacrylamide in a homogeneous gel.
The amount of sample was 0.5 pg protein/lane, and the gels
were silver-stained after running. All samples, except for
35 lane 7, were incubated in 60°C for 16 h.
Lane 1) 5 mM HEPES, 0.8 M ammonium sulfate, pH 7.4
Lane 2) 5 mM HEPES, 0.9 M ammonium sulfate, pH 7.4
Lane 3) 5 mM HEPES, 1.1 M ammonium sulfate, pH 7.4



the total integrated area for sanples B, C, and D, 30 respectively. Native
AT eluted at 39 mn. Figure 2: Native electrophoresis of antithronbin

sanpl es, w®i0npsdid. 5% pol yacryl am de in a honbgeneous gel . pCisEoanDaRt Of
sanple was 0.5 pg protein/lane, and the gels were silver-stained after
runni ng. All sanples, except for 35 |lane 7, were incubat ed in 60C for 16 h.
Lane 1) 5 nM HEPES, 0.8 M ammoni um sul fate, pH Lane 2% 5 mM HEPES, 0.9
M ammoni umBsir¢ ate, PHM AEREfhe 13)4 81 rAfERED] Sllllfal\?l%z i Uk sul fate, pH

7.4 WO 02/ 3@&4@ BT/ SEQM @%‘Hﬁ% 5 lang dhmonih HrRES el oM ammoni um

sul fate, 4 Lane 5) HEP M anmmoni um sul fate H 7.4 Lane
6) 10 mml Iﬂ"i“?%/@-bl s S““PS‘]]'( r“]‘@tﬁf%'cﬂr%tl\@ t‘-b‘ﬁofimil“‘ to Wardel |
et al. 1997) 5 Lane pf) Ref erpnea-dhd arpl s rdeitl fte:atajtremm Lane 8) 25 nM
sodi um gho hat e ) 10 SOdI u hI orllde rﬁ%l; 7 A%L%Ine 9).25 mM HEPES, 0.8
M ammonPum $UiS afe, 833 FEY M5 v HEPES 2 ni um sul fate, pH
7.4 10 Lari’mzid)SB M SHEPES;o 2. uin MImnp.hnmn sllﬂdaltn&asq:uﬁdfnmh.‘lacmidé,) 5 nM
HEPES, 0.8 M amoni u:? u fate, pH 7.0 All lane nunbers correspond to the
In

sanmpl e nunbers |iste he exanpl e below. 15 Detail ed description of the
i nventi on THNE n¥ent i20n P GEEESs & I€ eswngwiun [faildiadisar &% oh-4 of | at ent
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the example below. ‘

15 Detailed description of the invention

The invention provides a process for the preparation
of latent antithrombin III (referred to as L-AT), starting
from a solution of antithrombin III in its native form
(referred to as AT). AT can be isolated from blood plasma

20 Dby heparin-Sepharose chromatography as has been described.
According to the invention, the AT is then incubated in the
presence of sulfate ions and a buffer. The incubation
temperature and duration can be readily determined by the
skilled person, but normal pasteurization conditions, such

25 as a temperature of about 60°C during about 16 hours, have
been found to work well.

The sulfate ions are preferably provided in the form
of a sulfate salt. Here, the use of an alkali metal
sulfate, an alkaline earth sulfate or ammonium sulfate is

30 preferred. Especially preferred is the use of ammonium
sulfate. A suitable concentration of sulfate ions in the
process according to the invention lies in the range from
0.5 to 2.0 M, preferably from 0.7 to 1 M, a concentration
between 0.8 and 0.9 M being most preferred.

35 Another component of the incubation mixture is a
buffer selected from Good's zwitterionic buffers (Good et
al, Biochemistry 5, 467-477, 1966). Which of the indicated

buffers to use in the process of the invention can be



skill ed person, but normal pasteurization conditions, such 25 as a
tenperature of about 60C during about 16 hours, have been found to work
wel | . Thewsul2f3gé® i ons are preferably provided in the formCsEovosIasf at e
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concentrations are somewhat dependent on the buffer chosen,

but typically lie in the range from 1 to 25 mM, more
preferably from 2.5 to 10 mM, most preferably from 4 to 6
mM.
As indicated above, the pH of the incubation reaction
20 should lie between pH 6 and pH 9, preferably between pH 7
and pH 8, most preferably between pH 7.4 and pH 7.6.
Following the incubation of AT under the conditions
outlined above, separation of the L-AT thus obtained from
remaining AT is preferably performed using heparin affinity
25 chromatography. The L-AT exhibits a lower binding affinity
to heparin than AT, eluting substantially faster and
enabling easy separation of the two forms of antithrombin
IIT. |
The preparation of L-AT thus obtained is
- 30 advantageously subjected to treatment for the inactivation
or removal of pathogens, particularly in the form of
viruses and prions. This can be done in any stage of the
process using one of several methods for inactivation or
removal known in the art, or combinations of such methods.
35 Examples of such methods include chemical inactivation,
heat inactivation, light inactivation, microwave
inactivation and nano-filtration removal. A dead-end

filtration procedure with a high salt content, like that



mM As indicated above, the pH of the incubation reaction 20 should lie
between pH 6 and pH 9, preferably between pH 7 and pH 8, nost preferably
bet ween pwo/m2ssend pH 7.6. Foll owi ng the incubation of AT raTdkEo1NDIE3
conditions outlined above, separation @f the L-AT thus obtained from
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prepared acc
Andersson et al, supra) an used for induction of the

latent form of antithrombin.
15
Preparation of L-AT

The laboratory sample of AT was transferred to the

following solutions:

20 Sample 1) 5 mM HEPES, 0.8 M ammonium sulfate, pH 7.4
Sample 2) 5 mM HEPES, 0.9 M ammonium sulfate, pH 7.4
Sample 3) 5 mM HEPES, 1.1 M ammonium sulfate, pH 7.4
Sample 4) 5 mM HEPES, 1.4 M ammonium sulfate, pH 7.4
Sample 5) 5 mM HEPES, 2.0 M ammonium sulfate, pH 7.4

25 Sample 6) 10 mmol Tris/HCl, 0.5 M trisodium citrate,
PH 7.4 (according to Wardell et al. 1997)
Sample 7-8) 25 mM sodium phosphate, 100 mM sodium
chloride, pH 7.4
Sample 9) 25 mM HEPES, 0.8 M ammonium sulfate, pH 7.4
30 Sample 10) 5 mM HEPES, 0
Sample 11) 5 mM HEPES, 2
Sample 12) 5 mM HEPES, 0.8 M ammonium sulfate, pH 7.0
Sample 13) 5 mM HEPES, 0

5 M ammonium sulfate, pH 7.4

M ammonium sulfate, pH 7.4

M ammonium sulfate, pH 7.8

35 All buffers listed above were adjusted to the desired
pH at room temperature; 1 M HCl was used for adjustment of
sample 6, while 1 M sodium hydroxide was used for pH

adjustment of all other samples.



Ander sson et al, supra) and used for induction of the Ilatent form of
antithronbin. 15 Preparation of L-AT The | aboratory sanple of AT was
transf erre® @23s86toe foll ow ng solutions: 20 Sanple 1) 5 nMAHERES)24038 M
ammoni um sul fate, pH 7.4 Sanple 2) 5 nM HEPES, 0.9 M anmoni um sul fate, pH
7.4 Sanple 3) 5 MM HEPES, 1.1 M ammonium sulfate, pH 7.4 Sanple 4) 5 nM
HEPES, 1.4 M ammonium sulfate, pH 7.4 Sanple 5) 5 nM HEPES, 2.0 M ammoni um
sulfate, pH 7.4ABsataapféng) TongrptratispHet, 60mg/Mit WRSodngWbetedate, pH
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amoni um suF%a?HET HEE} @M %Flu ﬁz‘%g?:%éfei’spgxd]]aéovélsﬁélge SHaflsted to the
desired psbhfllbumlenpeoéuwne; (FAR-HCAmeashase #hbhomaadpustineathof sanpl e
6, while 1y LU i de was used for pH adjustnent of all. other
sanpl es. \Aoy%%%en%%g%%lzou 02473 7 AT at a final concentration of 6
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chloride, PPPYSIatEs; ¥RySsAlp ¥V PR E-VSn F&FABROKABLS - Amer sham
Phar maci a Bi ot ech, Uppsala, Sweden). The formation of L-AT in the sanples

was anal yZgd DYy affinity chromatography

This method was performed based on Chang and Harper

(supra) . A HPLC equipped with an TSK Heparin® column
15 (Tosohaas, Stuttgart, Germany, 7.5 i.d. x 75 mm, 10 pum,
1000 A) was used. Eluting buffers were 20 mM Tris/HCL
-buffer, pH 7.4 (buffer A) and 2 M sodlum chloride in 20 mM
Tris/HC1 buffer, pH 7.4 (buffer B). A linear gradient was
run (0-5 min of 0% B, 5-60 min 0-100% B, 60-90 min 0% B).
20 The flow rate was 0.4 ml/min and detection was carried out

by measuring the absorbance at 280 nm.

Native polyacrylamide gel electrophoresis

Electrophoresis was performed using a 12.5%

25 polyacrylamide homogeneous Phast® gel (Amersham Pharmacia
Biotech, Uppsala, Sweden) employing the recommended running
parameters. 0.5 ug protein in 1 1l was loaded in each lane.
A diamino silver staining was performed according to the
booklet from Pharmacia & Upjohn (Phast System™, Technical

30 Note No 2, Two-dimensional electrophoresis with PhastGel™
separation media, Pharmacia LKB Biotechnology AB, Uppsala,
Sweden), except that use was made of a slightly stronger
fixation solution, containing 50% ethanol, 10% acetic acid
and 40% water.

35
Antithrombin activity

Sample 2 (incubation in 0.9 M ammonium sulfate) wag

analyzed regarding biological AT activity with the thrombin



heparin affinity chromatography, and the presence of 10 aggregates was
anal yzed by native el ectrophoresis. Heparin affinity chromatography This
met hod wawgpersgerwned based on Chang and Harper (supra). ARMRARCI/ends pped
with an TSK Heparin(r) colum 15 (Tosohaas, Stuttgart, Germany, 7.5 i.d. X
75 M 10 m 1000 A) was used. Eluting buffers were 20 nmM Tri s/ HC1
buffer, pH 7.4 (buffer A) and 2 Msodiumchloride in 20 nM Tris/HCl
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Phast Ge1TM separation nedia, Pharnaci a LKB Bi ot echnol ogy AB, Uppsal a,
Sweden), exxsEptlshat use was made of a slightly stronger fixation
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Ant it hrombi n acti Vi ty Sampl e (i ncubation I'n M amoni um sul fate)
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PCT/ SE01/ 024#2nt8 paw@ra:gﬁmd: feptd deisubsided e (H ﬁ@&ilﬁrﬂwmrmg@m X,

vl vt 35coudh g g dendelang st (Seand o raermt ol 51
chr onbgeni dslilssttreat e mcéls@'arqﬂ e1,4@n(dflgure 1B) for the sample
prepared according to Wardell’s method (sample 6), while
15 incubation in 0.9 and 0.8 M ammonium gulfate (samples 2 and
1, respectively) yielded 71% and 89% respectively of the
total integrated area (figure 1C-1D). Table 1 shows that
the percentage of formed L-AT decreases at increased
concentration of ammonium sulfate/HEPES or at a higher pH
20 wvalue.

Native electrophoresis of AT incubated at 60°C in
phosphate/NaCl (sample 8) gave a strong formation of
aggregates, and only a minor part of the protein remained
in the monomeric form (figure 2, lane 8). AT incubated

25 according to Wardell (figure 2, lane 6), as well as the not
incubated AT (figure 2, lane 7), gave no aggregates.
Incubation in 0.5 M ammonium sulfate (sample 10) induced a
strong aggregation (figure 2, lane 10), while 0.8 M (sample
1) only gave a minor part of aggregates (figure 2, lane 1).

30 Ammonium sulfate at a concentration of 0.9 - 2.0 M (samples
2-5) resulted in no visible aggregates (figure 2, lanes 2-
5). At pH 7.0, a lot of aggregates were observed (figure 2,
lane 12), while a pH of 7.8 gave a smaller amount of
aggregates (data not shown) .

35 Antithrombin activity assay on sample 2 (with 0.9 M
ammonium sulfate) showed that 34% of the original specific

activity remained; this should be compared with the 29%



5 the response after incubation was recorded as a change in absorbance at
405 nm Results Heparin affinity chronmatography gave elution of native 10
AT at 39 wiov2(3abiout 0.9 M sodi um chl ori de) and the mai n | acavgEopezks el ut ed
at 22 min (about 0.3 M sodium chl ori de) 9 (figure 1A-1B). Integration of the
| ow heparin-binding peak indicated a yi'eld of 44% (figure 1B) for the
sanpl e prepared according to Wardell's nethod (sanple 6), while 15

i ncubat i on ¥Y¥¢lel ®faduah IV vdieni kepatd i-hiadsamABsupoamhalysis of
respecti velphe Wldeshwidée S04 i i nt egr at ed
area (figure 1C 1D). 'Iggpél eq%gshows ﬁ\%ﬁq{]{%‘g%)eﬁaeé\%gg%% oir)pred L- AT
decreases at increased concentration of amoni um sul fate/ HEPES or at a

hih gheL pH/ 'ﬁgl\é(allme. lna@aimel aﬂcﬂﬂimqhm?@t@gx&bﬂy?.cmmﬁh%c ig |
phosphate/ Na sanpl e .gave a stron ormation o aggregates, and only
a m'norgpart of the &_&%)ei PR SARh "}fnfor‘?d??erarfctefg’ig)rlrﬁg( igure 2, |ane
8). AT incubated 25 deocobditnigort anNaodel.l (figure 2, lane 6), as well as the
not incubated AT (figure 2, lane 7), gave no aggregates. Incubation in
0.5 Mamonium sul fate (sanple 10) 1 nduced a strong aggregakl g {fLgure 2,
|l ane 10), while 0.8 M (sanple 1) only gave a m norgpagicof lggghggggf s
(figure 2, |ane DIr;éPoM'é@lﬁt’uEﬁte at a concertr 1 0n Ofén%,\i%gj:# ;P

O n

(sanptes—2=5) resurted T novrstbre—aggregates—(Hgure—2—tares—2—=—5r At

pH T00mmal| GrisfH@lgr 8gat Bscweretebservad4( (Wgudel2) d ane 12), 4whkile a pH

of 7. Y mal, | er_ ,anmpount .0of aggregates_(data not own). 35

Antit r%ﬁnbllqﬁs?i%t i J\)/I' gyMa‘—élrgﬁ?n%Hmsg%gFggf’ (W{tﬂ' .9 M ni um sul at e)

showeld mMaHeBd86 0f . 8h® amnghthain spécete¢ pHCUi.¥ity remmined; thiss should be
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es, ammonium su 71*
5 mM Hepes, 1.1 M ammonium sulfate, pH 7.4 3 56%*
5 mM Hepes, 1.4 M ammonium sulfate, pH 7.4 4 49%
5 mM Hepes,_Z.O M ammonium sulfate, pH 7.4 5 48%*
25 mM Hepes, 0.8 M ammonium sulfate, pH 7.4 9 70
5 mM Hepes, 0.8 M ammonium sulfate, pH 7.0 12 99
5 mM Hepes, 0.8 M ammonium sulfate, pH 7.8 13 65

! According to the example
* No visible aggregates when analyzed by native
electrophoresis (see Fig. 2)
10
Experimental conclusions
By incubation of AT in 5 mM HEPES, pH 7.4, containing
0.8 or 0.9 M ammonium sulfate in 60°C for 16 h, about 85-

90% and 70-75% respectively of AT was transformed to the

15 latent form. Native electrophoresis showed a small part of
aggregates at 0.8 M ammonium sulfate and no visible
aggregates at 0.9 M. In a purification procedure, such
small amounts of aggregate can be easily removed by gel
filtration or similar techniques.

20 The optimal concentration for the conversion of AT to
L-AT using ammonium sulfate is 0.8-0.9 M. The conversion
will also yield good results between 0.7 and 1 M, and some
results between 0.5 and 2.0 M. For formation of L-AT, a



yield of high affinity heparin-binding AT upon analysis of the sane sanple
by affinity chromatography (Table 1). Table 1: Heparin affinity

chr omat ogwaplzsseteor mati on of 5 L-AT in various sanple buf frROTesSERiNEBIT3 16 h

i ncubation in 60C. % AT with Sanple |ow heparl n | ncubation solution no'
affinity 10 mol Tris/HC1, 0.5 Mmtratér pH 7.4 (Wardell) 6 44* 5 nmM
Hepes, 0.5 M ammonium sulfate, pH 7.4 10 99 5 nmM Hepes, 0.8 M ammoni um

sul f at e, pkpﬂodeSSSQSh'fgane@,MOa@nM'mmmmmnmseul fatefepkbly402871* 5

mM He | t.8v .4 * i
e S DU 2 A T o 7
mVl Hepes, O, Mt mﬁasml?a‘teha@kbeem fored 50 raid Ve pelee fQO%tM ammnl um
sul fate, pTadk gy 9sibl (B HeRESpe L SnbbQUTORI LIABULEAREs PHT. 8 13 65 1

According to the exanple No visible aggregates when anal yzed by native
el ect r ophor@RFEe3sRe g, 32:71'“136 @%%??%?h@nc%%ﬁ%?%%mw i ncubati on of

AT in 5 MM &iiPES e MtEpkgt o Git ah MhigheP. B OFaDud. M@@@@i@mﬁplf@ieth@ 60C
for 16 h, about 85- 90% and 70-75%res ectlvel was transforned to
the 15 | at CPECY OIS VeI o BRY S ST taR B Sl Tepas Tapr Bot
aggregat es @b =S ﬂ‘dcarﬂrmmaxm%énimasndlmtmmmémtn@m@gamfst@m Do® M
In a purifigati ocedure such small anmounts of aggregate can be easily
renoved by ¢ f| Sation or sinilar techni gues. 20 The opti mal
concentration for the conversion of AT to L-AT using ammoniumsulfate is
0.8-0.9 M The conversion wll also yield good results between 0.7 and 1
M and sone




results between 0.5 and 2.0 M For formation of L-AT, a WO 02/ 38610

PCT/ SEQ01/ 02473 10 process using 0.5-2.0 M amoni um sul fate, preferably
0.8- 0.9 Wo@ndewp to 25 nmM HEPES, preferably not nore thaeridkoroM;zat a pH
near 7.4 has been found to give the rmsiﬁ1 pl easi ng results. The percentage
of L-AT formed will 5 decrease at a hig &r concentration of anmmonium

sul fate/ HEPES or at a higher pH value. In addition, for the prevention of
formati on of aggregates, it is necess@ujIMBt to use too | ow an anmoni um
sul fate concentration or too low a pH value. WO 02/38610 PCT/ SE01/ 02473

11 CLAIM5 1. A process for the preparation of latent antithrombin I11,
conpri si ng i ncuBat Porrotegssdom ithe direparftigm v ddtteriy onbin 111 in the
presence ofyuldialmpions 1and coadiufldigly sﬁ&fﬁ#&{ Y @3;!51%1@@& tgrionic
buffers. 2. A process according to claim1, erel n sal sulfate 1ons are
provi ded aded sy er&drbEosRify dhladforimmPrerenas afe swlifafl imssaland

sul fates ardrififeld Releated FHOMIRDA’ B3 2vA HHRGRSS AGRAIrliAg to claim 2,
wherein said sulfate salt is ammonium sul fate. 15 4. A process according to

any one of clainms 1-3, wherein the concentration of said sulfate ions is
within the range Brpmp@eSst ac2o@diingd tAdirdaeds atedfedimgatia cl ai m 4,

wherein th f at 0_Lan tyatjaon js.wWthin.t ange fromQ.7 to 1
R R R G a0 P
concent? at isvd fiad ewi eAkaliheetadgeuliorned &ndo ad kg lNine S ez thh sprldedss .

according to any one of clains 1-6, wherein said buffer conprises a HEPES

buffer. ‘
3. A process according to claim 2, wherein said

sulfate salt is ammonium sulfate.

15 4. A process according to any one of claimg 1-3,
wherein the concentration of said sulfate ions is within

the range from 0.5 to 2.0 M.

5. A procesg according to claim 4, wherein the sulfate

20 ion concentration is within the range from 0.7 to 1 M.

6. A process according to claim 5, wherein the sulfate

ion concentration is within the range from 0.8 to 0.9 M.

25 7. A process according to any one of claims 1-6,

wherein said buffer comprises a HEPES buffer.

8. A process according to any one of claims 1-7,
wherein the concentration of said buffer is within the
30 range from 1 to 25 mM.

9. A process according to claim 8, wherein the buffer

concentration is within the range from 2.5 to 10 mM.

35 10. A process accbrding to claim 9, wherein the buffer

concentration is within the range from 4 to 6 mM.



8. A process according to any one of clains 1-7, wherein the concentration
of said buffer is within the 30 range from1l1l to 25 nM 9. A process
accor di ngwiogn2zsaiom 8, wherein the buffer concentration i powdsdanmahe range
from2.5 to 10 MM 35 10. A process according to claim9, wherein the
buffer concentration is within the ra from4 to 6 MM WD 02/ 38610

PCT/ SE01/ 02473 12 11. A process according to any one of clains 1-10,
wherein the pH Val.ué pzowetki actbhediaggéof rom &nkeoof. cldidmsAlpldcess

accordin i , i .he % el i teh rgnge from7 to
8. 13. Agpﬁ”gggjggh;ngé%r 8%3.5%@0 %i ﬁ?&?%ﬁ%ﬁ%’ﬁﬁﬁﬁﬁﬁ“‘ v%hal%t?e%i's within the

range from7.4 to 7.6. 10 14. A process according to any one of clains

1-13, further hpcl pdppgcaskr gatbaRat nboto baatihvati ognatk-ciemeyal prof _
pat hogens, eﬁgchally erUSﬁs and prions. 15. A process according to claim
1, wherei nVEhEEnaf V&thiB 5Ae ERPGROIERCOM 7 k&s 8oeen treated for

i nactivation or renoval of pathogens, especially viruses and prions. 16. A
process accordi tg claim14 or 1%. wher ei .sai%}tr at nent conprises one
of, or a conbinzgro% BFOC€38 RECRE %ngeEQCFgalWré 'chﬁFE&P Fﬁ&gEWVation,
heat i nactveatieons Wightini haet ireabieodirom Or.awawve 7i.wacti vati on and
nano-filtration renoval
10 14. A process according to any one of claims 1-13,
further including a treatment for inactivation or removal

of pathogens, especially viruses and prions.

15. A process according to claim 1, wherein the native
15 antithrombin III has been treated for inactivation oxr

removal of pathogens, especially viruses and prions.

16. A process according to claim 14 or 15, wherein
said treatment comprises one of, or a combination of,
20 methods selected from chemical inactivation, heat
inactivation, light inactivation, microwave inactivation

and nano-filtration removal.



