-1- Stabilization of thernolysin in aqueous solution The present invention
pertains to the field of biochem stry. The present invention deals with 'the
proteol ytic enzyne thernolysin which tends to be unstable in aqueous
solution. The invention provides nethods and conpositions to enhance the
stability of dissolved thernolysin in agueous solution. Thernolysin, crude
thernolysin or a | yophilisate containing thernolysin and one or nore salts,
is contacted with an aqueous buffer with a | ow salt concentration and a
first solution is fornmed. Subsequently, a further salt in solid formis

added and di ssoci at ed, St&ﬁgfz XHBP{@%B&IFE oﬁﬁ&dlﬁh&’xi" conpri sing

thernolysin in a stabl I'1ze orm roun e Invention Thernol ysin
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Thernolysin is widely used for the peptide bond formation through reverse
reaction of g i‘g%%(mﬁﬁs%pﬂé@{@wn , et al., J. Chem Soc. Perkin 11 (1981)
356- 360; NaKani a Ann. N. Y. Acad. Sci. 613 (1990) 652- 655;
Trusek- Hol owni a, A Bi ot echnol . 102 (2003) 153- 163) The ene t hat
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Biochemistry 10 (1971) 4552-4556; Tajima, M., et al. Eur. J. Biochem. 64 (1976)

243-247) and catalyzes specifically the hydrolysis of peptide bonds containing

hydrophobic amino acid residues (Morihara, K., Tsuzuki, H., Eur. J. Biochem. 15

(1970) 374-380; Inouye, K., et al. Biochem. J. 315 (1996) 133-138). Thermolysin

is widely used for the peptide bond formation through reverse reaction of

hydrolysis (Oyama, K., et al., J. Chem.Soc. Perkin II (1981) 356—-360; Nakanishi,

K., et al,. Ann. N.Y. Acad. Sci. 613 (1990) 652-655; Trusek-Holownia, A., J.

Biotechnol. 102 (2003) 153-163). The npr gene that encodes thermolysin was

isolated from B. thermoproteolyticus (O’Donohue, M., J., et al., Biochem. J. 300

(1994) 599-603). Sequence analysis reveals that thermolysin is synthesized as a

pre-proprotein consisting a signal peptide (28 residues), a prosequence (204

residues), and a mature sequence (316 residues) (O’Donohue, M., 1., et al., supra).

The prosequence acts as an intramolecular chaperone leading to an autocatalytic

cleavage of the peptide bond linking the pro and mature sequences (O’Donohue,

M., J., et al.,, J. Biol. Chem. 271 (1996) 26477-26481; Marie-Claire, C., et al., J.

Biol. Chem. 273 (1998) 5697-5701; Marie-Claire, C., et al., J. Mol. Biol. 285

(1999) 1911-1915).



(1999) 1911-1915). -2- The theoretical extinction at 280 nm of intact
thernolysin in water can be <calculated using the "ProtParamtool" which is
publicly available via the internet

(http://ww. expasy.ch/tool s/protparamhtnl). ProtParamis a tool which
allows the conputation of various physical and chem cal paraneters for a
given protein stored in Swiss-Prot or TrEMBL or for a user entered
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65°C and 70°C. According to the manufacturer, the enzyme is stable in a pH range
of pH 5.0 and pH 8.5. A solubility of 0.02% in dilute buffer solution is indicated.
Twice crystallized thermolysin can be purchased as a freeze-dried amorphous
powder, wherein the enzyme protein in the dried matter is 60% [w/w] or higher.
The dried matter additionally contains anhydrous calcium acetate (about 20%
[w/w]) and anhydrous sodium acetate (about 10% [w/w]). For further
crystallization the manufacturer describes a method comprising the steps of
suspending the lyophilisate at a concentration in the range of 1% [w/v] and 5%
[w/v] in an aqueous solution of 0.01 M Calcium-acetate. The suspended material is
dissolved by adding drop wise enough 0.2 N sodium hydroxide under agitation to
bring the pH of the aqueous solution to a value in the range of pH 11.0 and pH 11.4.
After removal of any undissolved residue, the pH of the solution is adjusted to
pH 6.0 with 0.2N acetic acid. The crystallization is usually complete in
approximately 2 days. The whole process is performed at a temperature in the
range of about 0° and 2°C.




range of about 0 and 2C. -3- Preparations of thernolysin are also avail able
from Dai wa Kasei K K. (Japan) wunder the trade nanme THERMOASE. EP 0 640 687
di scl oses an aqueous solution of 7 mM CaCl2 and 1.75 M NaC in which
THERMOASE was di ssolved to result in a_concentration of about 36 ng/m. The
purity of thernolysin in the dry THERVBASE powder was about 20% Taki ng
purity into account, the concentration of thernolysin in the aqueous
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thermolysin. The effect was shown to be dependent on (1) temperature, (2) the

particular neutral salt present in the solvent, and (3) the concentration of the

respective neutral salt. In the document of Inouye, K. et al. (J Biochem. supra)

Figure 2 discloses the results of a series of experiments in which an excessive

amount of thermolysin lyophilized powder (three-times-crystallized-and-

lyophilized preparation of thermolysin (Daiwa Kasei K.K., Osaka, Japan; Lot

T8BAS1; used without further purification) was mixed with a “standard buffer”

(10 mM CaCl2, 40 mM TrisHCI, pH 7.5) which additionally contained a salt at a

predetermined concentration (in the range of 0.5 M and 5 M). The concentration of

dissolved protein was determined spectrophotometrically using an absorbance

value, A (1 mg/ml), at 277 nm of 1.83 and a molecular mass of 34.6 kDa.

Tables 1-4 reproduces the approximate numerical values indicating the
concentrations of dissolved protein as graphically depicted in Figure 2 of Inouye, K.
et al. (J Biochem. supra), at two different temperatures (0°C and 37°C). The
protein concentrations tabulated are in mg/ml. In each table the salts dissolved in
the standard buffer are indicated as well as their repective concentrations.



the standard buffer are indicated as well as their repective concentrations.
-4- Table 1 Concentrations of protein (in [ng/m]) soluble at 0OC in standard
buffer containing salt concentration of salt in standard buffer 0.5 M1.0
M1.5M2.0 M2.5 M NaCll -6.4 -8.9 -10.3 -12.2 -11.6 KO -4.5 -6.3 -7.5
-6.5 -5.3 salt LiCl -1.9 -3.3 -4.5 -5.3#-6.6 NaBr -4.4 -6.6 -15.6 -25.3
-38.4 NaJ -5.5-7.8 -20.3 -29.2 -32.5 Table 2 Concentrations of protein
(in [ng/rﬂ]i gﬁ uble at 0C in standard buffer containing salt concentration
of salt in $fdard buffer 3.0M 3.5M 4.0M4.5M5.0M Nadl -9.5 -8.1 -6.9
-5.3 -3.8 KohcenbaRonsbfprotdinl(in Bngd/mlP.sdlubdd 4t CCGh staBdfrd-bhiffed cdmtaiding?1. 6
-26.3 NaBr 540 -36.6 -30 -27.8 -25.3 NaJ -34.4 -37.5 -38.6 -42.3 out of
detection range Table 3 Concentrations of proteln (in [rrg/rﬂ]) sol ubl e at
37C in standard buf fer—econtajni “% Sat-t

cOh At+at |t in Standard
buffer 0.5 M1.0 M1.5 M 2.0 |\/F<§1.Sfltﬁﬁiﬂon’ilai%hl Bl sfan @‘%bufgef 27.5 -8.8 Kd

-1.6 -3.1 -3.2 -4.2(-3.4 salt|Pi5ad | b.0gM. 1§M 50M 1125Mg NaBr -3.4 --5.0
9.7 -13.3 --18 NaJ -3. Na@. p ~648| ~R9 5 ~Bu34 5122 | ~11.6
KCl | ~45 | ~63 | ~75 | ~6.5 | ~53
salt  TiCl | ~1.9 | ~3.3 | ~4.5 | ~53 | ~6.6
NaBr | ~4.4 | ~6.6 | ~15.6 | ~25.3 | ~38.4
NaJ | ~5.5 | ~7.8 | ~20.3 | ~29.2 | ~32.5

Table 2

Concentrations of protein (in [mg/ml]) soluble at 0°C in standard buffer containing
salt

concentration of salt in standard buffer
30M | 35M | 40M | 45M | 5.0M
NaCl | ~9.5 | ~8.1 | ~6.9 | ~5.3 | ~3.8
KCl | ~52 | ~44 | ~4.1 | ~3.4 | ~2.5
salt  TiCl | ~8.0 | ~11.1 | ~14.7 | ~21.6 | ~26.3
NaBr | ~40 | ~36.6 | ~30 | ~27.8 | ~25.3
NalJ | ~34.4 | ~37.5 | ~38.6 | ~42.3 §

§ out of detection range

Table 3

Concentrations of protein (in [mg/ml]) soluble at 37°C in standard buffer
containing salt

concentration of salt in standard buffer
0OSM|1OM | 15M | 20M | 25M
NaCl | ~2.7 | ~3.8 | ~5.5 ~7.5 ~8.8
KCl ~1.6 | ~3.1 ~32 | ~4.2 ~3.4
salt  LiCl | ~0.9 | ~22 | ~25 | ~3.1 | ~45
NaBr | ~3.4 | ~5.0 | ~9.7 | ~13.3 | ~18
Na] | ~34 | ~62 | ~18 | ~24.5 | ~34.4




Tabl e 4 Concentrations of protein (in [ng/m]) soluble at 37C in standard
buffer containing salt concentration of salt in standard buffer 3.0OM 3.5M
4.0M4.5M5.0M NaCl -7.4 -5.5-3.1-2.3-1.0 KC1 -3.1-2.8-2.2-1.9 -0.6
salt LiClL -7.0 -8.8 -11.3 -18 -22.3 Br -22.2 -24.4 -26.3 -29 -33.1 NaJ
-36.7 -38.1 -35.3 -38.6 -38.0 Accordingly, for selected salts the highest
concentrations of soluble protein were each about 8.8 ng/m at 37Cin the
presence 0;1&1%1?4'\/' NaCl, 12.2 ng/m at OCin the presence of 2 MNaCd, 4.2
mg/m at 3 I'n'the presence of 2 MKCl, 7.5 ng/m at 0OCin the presence of
1.5 M KCl, Caregratiphgd ofapra@ddia i fint reg/piBsenielle oft 37% Lincstandapd. Biffey/ ni at 0C
in the pre%g&%igésﬁt MLiCl, 33.1ng/m at 37Cin the presence of 5 M NaBr,
40 mg/mM at OC in"the presence of 3 MNaBr, 38.6 ng/m at 37Cin the

presence of 4.5 M Nad;—and TS é:’ati%%f);%ltiiﬂs{aiﬂ ad{b’fﬁ’f‘é%"’j of 5 M NaJ.
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order to limt autopsabt edligl i|c ~att dckg.8l owltledqmperagur e ¢ applied to

sol utions containing thegpeel|ysian [Howeyer2enzymmdi ¢ a3ti vity is only
reduced (i.e. sone | prot q@cjytig?,@y:tiyj&y T S557 1[T13gRg €Sty (under such
condi tions, and not—brought—to—=a —conptetehatt—tnmthisregard it is noted
that Inouye, K et al. (J Biochem supra) determ nes protein content of
solutions without any purification step. The protein concentrations
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degradat i oneafclr1 g.gor{ﬁnt s thereof. -6-

8.8 mg/ml at37°C inthe presenceof 2.5M NaCl,
122 mg/ml at0°C inthe presenceof 2M  NaCl,
4.2 mg/ml at37°C inthe presenceof 2M  KCl,
7.5mg/ml at0°C inthe presenceof 1.5M KCI,
22.3mg/ml at37°C inthe presenceof 5M  LiCl,
263 mg/ml  at0°C  inthe presenceof 5M  LiCl,
33.1 mg/ml at37°C inthe presenceof @ 5M  NaBr,
40 mg/ml at0°C  inthe presenceof @ 3M  NabBr,
38.6 mg/ml at37°C inthe presenceof 4.5M Nal, and
>45 mg/ml at0°C inthe presenceof 5M  Nal.

Thermolysin is an aggressive protease which in solution undergoes autoproteolytic
attack. Thus, both crystallized and freeze-dried preparations of thermolysin as well
as solutions of such preparations contain amounts of different autoproteolytic
fragments of thermolysin.

In order to limit autoproteolytic attack, low temperatures are applied to solutions
containing thermolysin. However, enzymatic activity is only reduced (i.e. some
proteolytic activity is still present) under such conditions, and not brought to a
complete halt. In this regard it is noted that Inouye, K. et al. (J Biochem. supra)
determines protein content of solutions without any purification step. The protein
concentrations detected therefore correspond to mixtures of intact thermolysin and
degradation fragments thereof.



In view of the state of the art it is an object of the present invention to
provi de methods and conpositions with a stabilized formof thernolysin in
an aqueous solution. By providing a stabilized form the tendency of
thernolysin to precipitate is reduced, and solutions of the enzyne remain
in a honbgeneous state for a prolongeddtime. The inventors have
unexpectedly found that by dissolving thernolysin first in a buffer with a
| ow i on concentration and then adding a salt and dissqlving the salt in the
sol uti on whil® iy PE&RR stalsrelathaart Hds 4BIApisch of HrsoPiessmyt gRYEIEPD d¢84¢ or m a

sol ution w tetioddi Gd eamsRRionatwith aoftatiadnlyisoMtheAbollyi@ iBadEadieo®s under
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be kept i n PEOPTRon For  di spensing aliquots thereof, or for naking bl ends
with preparations of other enzymes, such as coll agenase enzynmes. Such
bl ends of phetisvéniers hageappesectadly Gfundahati yudessolung tharmdlgsidifgstomi at i on of
organ tissu I f g : iSeue.
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sol vent and C%ﬁ‘%ﬁﬁ’c}f accofdiag 1 Ji, pvGRO piasasied RETMPBEH 1 St Birpr | ses
(i) a buffersokdibh, tap@blseldion@maingi déardoR apHniwadeieani @m@&fafmelduridg 5 and pH
9, (ii) one qr. ,nore saLth ?nd iii) thernolysin, and in the first solution
the aggr egat@ bR BEPHPIEdR [ BMethe one or nore salts including the buffer
salt or salts is in the range of about 0.1 nM and about 150 mM wherein the
met hod  f ur tTherincamtgon ipsesdashseznslizne herefit whte pmOQits of tladdolhygint lmve hebé i r st
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salt capable of maintaining a -7-

Summaryv of the Invention

A first aspect of the invention is a method for preparing a solution of thermolysin
(EC 3.4.24.27) in which the dissolved thermolysin is in a stabilized form, the
method comprising the first step (P) of mixing a solid preparation comprising
thermolysin with an aqueous solvent and making a first solution, wherein the first
solution comprises (i) a buffer salt capable of maintaining a pH in the range of pH
4.5 and pH 9, (ii) one or more salts, and (iii) thermolysin, and in the first solution
the aggregate concentration of the one or more salts including the buffer salt or
salts is in the range of about 0.1 mM and about 150 mM, wherein the method
further comprises the subsequent step (Q) of adding to the first solution a measured
amount of a further salt, whereby the salt is selected from the group consisting of
NaCl, NaBr, NaNO;, NaJ, KCI, LiCl, MgCl,, CaCl,, and a mixture thereof, and
dissolving the further salt, thereby preparing a second solution in which the

dissolved thermolysin is in a stabilized form.

Another aspect of the invention is a liquid composition comprising water,

thermolysin in a dissociated form, a dissociated buffer salt capable of maintaining a



pH in the range of pH 4.5 and pH 9, and a dissociated salt selected fromthe
group consisting of NaC, NaBr, NaNO3, NaJ, KCI, LiCl, MC 2, CaCl2, and a
m xture thereof, wherein the conposition is a honobgeneous solution for five
hours or nore, and t he conposition contains thernolysin at a concentration
in the range of about 1 ng/m and about- 10 ng/ L A further aspect of the
invention is a |iquid conposition conprising water, thernolysin in a

di ssoci at ed form a di SSOCI at ed buffer salt capabl e of |nta ning a pHin
the range oP Hypthe wnge gt pH 405 angpHg, @%%@&S‘é‘il@édﬁﬁﬁel%? Prgfﬂﬂpt he group

consi sting ednsiNakk of Nakrl, NABRNGBaNOa NaJL K, Li‘@CM?gCIQ&QiKZz, aﬁhﬂch Mt ur e
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Sh1s gescrlptlon 09 the present 1nvent10n For t%e purposes of the present invention,

the terms used are defined by their art-accepted definitions, when such exist, except
that when those definitions conflict or partially conflict with the definitions set
forth below. In the event of a conflict in definition, the meaning of a term is first
defined by any of the definitions set forth below.

The term “comprising” is used in the description of the invention and in the claims

to mean “including, but not necessarily limited to”.

The articles “a” and “an” are used herein to refer to one or to more than one (i.e. to
13

at least one) of the grammatical object of the article. By way of example, “a

compound” means one compound or more than one compound.

When designating a range of numerical values such as, but not limited to, a
concentration range, the range is indicated by a first value nl and a second value n2
(e.g. “a range of nl and n2”). The lower boundary of the designated range is
understood as being the value equal to or higher than the first value. The higher
boundary of the designated range is understood as being the value equal to or lower
than the second value. Thus, a value x in the designated range is given by



the | ower boundary are understood as being included in the interval. Thus,
the expression "a value x between nl and n2" is understood as nl _< x < n2.
If not stated otherwise, it is understood that the term "about" and the
character in conmbination with a nunerlcg val ue n ("about n", "-Sn")
indicates a value x in the interval én by the nunerical value 5% of the
val ue, i.e. n - 0.05* n< x <n+ 0 05 * n In case the term "about" or
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Homogeneous mixtures are mixtures that have definite, consistent properties.
Particles are uniformly spread. For example, any amount of a given mixture has the
same composition and properties. A homogeheous mixture is a uniform mixture
consisting of only one phase. For the purpose of the invention, solutions of one or

more dissociated salts are non-limiting examples for homogeneous mixtures.

A solution is a homogeneous mixture of one or more substances (the solutes)
dissolved (i.e. dissociated) in another substance (the solvent). A common example
would be a solid dissolving into a liquid (i.e. salt or protein dissolving in water).
Solubility is a compound property. Depending on the conditions, the amount of a

substance that can dissolve in a solvent or a solution can be variable.

Non-limiting examples for non-homogeneous (heterogeneous) mixtures are a
colloid and a suspension. In the context of the invention, a suspension is
understood as being a heterogenous fluid containing solid particles that are
sufficiently large for sedimentation. Unlike colloids, the suspended particles settle



whi ch the suspended particles are smaller and do not settle. In a solution,

t he di ssol ved substance does not exist as a solid, and solute(s) and

sol vent are honobgeneously m xed. The term"stability" of a solution refers
to the tendency of the dissolved substance to remain in the dissolved
state. That is to say, the termrefersot-o the ability of the solution to
remai n honogeneous during a given tine interval. Stability can therefore be
characterized in a quantifying way by determning said tine interval. Thus,
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to as being in “a stabilized form”.

Turbidity is a measure of water cloudiness caused by the presence of particles in a
suspension or a colloid. There are several practical ways of determining turbidity,
the most direct being some measure of attenuation (that is, reduction in strength) of
light as it passes through a sample column of water. Thus, one way to determine
turbidity is visual inspection, i.e. inspection by eye.

Another way of determination is measurement of light attenuation with a
photometer. In this regard, the term “Optical density” (also referred to as “OD”)
denotes a unitless measure of the transmittance of an optical element for a given
length at a given wavelength A:

ODL = 10g10 O=- 10g10 T=- 10g10 (I/Io)
whereby

O = the per-unit opacity

T = the per-unit transmittance

Ip = the intensity of the incident light beam

I = the intensity of the transmitted light beam.



colloid is increased conpared to a clear solution. A preferred way to
determne turbidity is to neasure the scattered light. To this end, a light
scattering photoneter is used frequently. Depending on the direction from
which [ight scatter is detected and quantified, there are several types of
scattered |ight photoneters known to-tlRe art. In principle, all can be used
for quantitative assessnent of turbidity in liquid sanples The term"light
scatter™ coIIectlver i ncl udes both the scatter of |ight waves by particles
in the sanpilée highepdie|optisal deasitye dhg lowenhegeansmitangs- é?wetterthq ¥watterEngs anpl e.
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F=Ip ®- (2303 - ¢ - ¢- d) (Formula )

whereby

F  is the intensity of the scattered light
Iy is the intensity of the incoming light beam

@ s the ratio of emitted versus absorbed photons

€ is the molar absorption coefficient of the particulate substance in the
mixture

¢ is the amount of the particulate substance per volume of the liquid sample
(heterogeneous mixture) in the cuvette

d is the thickness of the space in the cuvette

For the purpose of the invention, 90° side scatter measurements are made with a
fluorescence photometer to determine cloudiness of heterogeneous mixtures
containing thermolysin as particulate matter. Typically, such mixtures are colloids.

“Crude thermolysin” in the sense of the invention is a protein mixture consisting
mainly of substantially undegraded (= intact) thermolysin and additionally of
degradation products, typically resulting from autoproteolytic attack. Usually,



fragnents and further inpurities. THERMOASE is a preparation of crude
thernol ysin which is used to exenplify the advantageous effects of the
present invention. However, the present inventionis not limted to the use
of THERMOASE preparations, and other preparations of the enzyme can be used
to practice the invention. THERMOASE -ild -a | yophilisate with a protein
content which is in the range of about 30%[W/w] and about 35% [ww . The
protein in the I%/ophlllzate consists of "crude thernolysin". Fromthe state
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process. Due to the transition, solubility of thermolysin decreases. As a result, a
freshly prepared clear solution of the enzyme becomes opaque and a substantial
portion of the protein eventually precipitates. An example for the lack of stability is
given in Example 6, Tables 13 and 14, No. 1-3. Even at reduced concentrations of
the lyophilisate and in the presence of about 1.1 M NaCl, thermolysin has a strong
tendency to precipitate after being brought in solution.

The inventors have surprisingly found that the transition can be suppressed and
thermolysin can be stabilized in solution. To this end, thermolysin, crude
thermolysin or a lyophilisate containing thermolysin and one or more salts is
contacted with an aqueous buffer with a low salt concentration to form a solution
which is stable only for a short time interval. Subsequently, a further salt in solid
form is added and dissociated in the solution afterwards. After this step thermolysin
in solution is in a stabilized form which is characterized by a significantly reduced
tendency to precipitate.

According to the invention, before the aqueous buffer with the low salt
concentration is contacted with thermolysin, crude thermolysin or a lyophilisate



and 150 mM Dependi ng on the preparation of thernolysin, the salt
concentration of the aqueous buffer increases to the extent of salt being
present in the thernolysin containing solid preparation dissociated in the
buffer. The salt in solid formpreferably is a neutral salt with the
exception of an inorganic sulfate sal4l2-A preferred solid salt is selected
fromthe group consisting of NaCl, NaBr, NaNO3, NaJ, KCI, LiCl, Md 2,
CaCl2, and a m xture thereof. The first nmain step is the formation of a
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than 30 min after the clear solution of thernolysin is obtained. Shorter
periods suclltesahot setial Prinipaeferably Biameutdl saltrwittathe elceptionarf @n imurgarpe ef er r ed.
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up to 16 h or even longer. Surprisingly, thi s sol ution can be even
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Using in the thermolysin solution a total concentration in the range of about 1.5 M
and 3.5 M of the dissociated salt, thermolysin in solution becomes stabilized and

the solution remains a clear homogeneous mixture for up to 16 h or even longer.

Surprisingly, this solution can be even diafiltrated against a buffer with a lower salt
concentration; in such a process the concentration of the dissociated salt which was
added previously can be lowered (see Example 2). Diafiltration in this regard is a
crossflow filtration process allowing for the transfer of low molecular weight
species, water and/or solvents through a membrane without changing the solution
volume. This process is used for purifying retained large molecular weight species

~ (ie. substantially intact thermolysin), while low molecular weight species
including proteolytic fragments of thermolysin are removed. The procedure of
diafiltration at the same time allows for buffer exchange, thereby simply changing
the properties of a given solution prior to the diafiltration process.

Even under these conditions (i.e. during a diafiltration process) thermolysin

remains in a stabilized form, that is to say thermolysin remains stably in solution.



I

Therefore, the invention particularly provides the nmeans; conpositions and
condi tions to mani pul at e honogeneous sol utions of thernolysin for an
extended anmount of time under reproducible conditions. This is particularly
useful when thernolysin is blended with other enzynes or when thernolysin
solutions are dispensed as aliquots, -é3g. using automated devices. Yet, in
nore detail, the present invention conprises the following items: 1. A

met hod for preparing a solution of thermolysin (EC 3.4.24.27) in which the
di ssol ved thbe sahgsifiect & obseavest &lyi frozeadthtometysin olutionh cgcadmgr fostheg t he

first stepi(B)idfaff® HaWgn@ SOl id preparation conprising thermolysin with an
aqueous solvent and meking a first solution, wherein the first solution

conpri ses (|gea buffer salt capahle of maintaipning a pHin the ran%e of pH
4.5 and pHIBerefors.) thendnventipnr eardgilanly pipvidey jthe )meansy rROMYROSHONS ;i the
first solut c@iahﬁdi@ taggigpahe mwg%ﬁéd@tgomloaﬁ df RBeréidgy s {6F04re eSdhdedl

i ncludi ng the buyff sal t. or the ran 0.1 nM
bnd 500° VTSR Shame; tdeheermduiate rardRers Hitpr sebtiHEy SheBlatisn st op
(Q of addi tigrrhelysihhie Hlemdeid SiﬁhUcbthﬂﬂemzyl’fEasm‘r eteranintmiol win aolutionshere sal t,
wher eby thed consi sting of NaC, NaBr,

| t sel ected from.th
NaNG3, NaJ, %nsec?ﬁsd’lhquo%g%gzusnt%?ﬂ%mgtggggwg?ﬁ xture thereof, and di ssol Vi ng

the further sal t, thereby preparing a second solution in whi ch the di ssol ved
t her nol ysi nYiet in moge degaihthd presant fnyentiorpcompresestiefotowingdtedisng to item 1,
wherein the first solution obtained in step (P) is a honogeneous solutlon

3. The met hed aﬁ%étﬁbdi‘ﬁ)rtp?e;?a%ﬁg‘afsoiulﬁ%n'o?%ﬁnély%C{E@ 3. X"Q@Q@} ﬁnlvlﬁlcﬂﬁ%p (P) the
aqueous sol vent conprlses fer Sa hod

according to anQE%?V$h@EH@@M%n15Eﬁﬂﬁﬁﬂhﬁﬁkﬁ%mnﬂ?ﬁnﬁh@%c@ﬁ§n$ﬁ%ﬂ§dhﬂd
preparation COWﬁé}?]S(Ingoft hexiapl ¥ sbRd qﬁepairatmlabbﬁﬁpﬁgﬁgrﬂhgmom@ \Qi’ch Ny e
22: Lth 5i' STtha{Tg({tqeggs asgﬁl(g;ltdlagg mecl)kllnt emﬁé%st \sAqStrloer{ "W enreln the %rgt soh?uo%queous
comprises
(i)  a buffer salt capable of maintaining a pH in the range of pH 4.5 and
pHO,
(i) one or more salts, and
(iii) thermolysin,
and in the first solution the aggregate concentration of the one or more salts
including the buffer salt or buffer salts is in the range of about 0.1 mM and
500 mM, and
wherein the method further comprises the subsequent step (Q) of adding to
the first solution a measured amount of a further salt, whereby the salt is
selected from the group consisting of NaCl, NaBr, NaNOj, NaJ, KCl, LiCl,
MgCl,, CaCl,, and a mixture thereof, and dissolving the further salt,
thereby preparing a second solution in which the dissolved thermolysin is in a

stabilized form.

2. The method according to item 1, wherein the first solution obtained in step
(P) is a homogeneous solution.

3. The method according to any of the items 1 and 2, wherein in step (P) the
aqueous solvent comprises water and a buffer salt.



6. The nethod according to any of the itens 1 to 5 wherein in step (P) the
solid preparation conprises thernolysin at a‘concentration of about 20%
[wWw] or higher. 7. The method according to any of the itens 1 to 5,
wherein in step (P) the solid preparation conprises thernolysin at a
concentration in the range of about 20%[ww and 100%[ww , nore
preferred in the range of about 20% [ww and about 80% [w w , and even
nore preferred in the range of about 20%[ww and about 60%[ww . 8. The

met hod accouydi Nghé ndth@IM&ofding & Bhy of MreH&@hN 11andSE, Bpheldth ih RepS@)) itk
preparation con‘gr Effes t her rmlrxsm athﬁa concga&ratll n in the range of about
20% [ww] and aBOift PEBURTOR HMPHERE GFReINHASGIuAEINECRPIZES SPC SbBGEC  20%
[Ww and about sé13% (W w], and even nore preferred in the range of about
20% [ww and about 30% [ww . 9. The nethod according to item8, wherein in

bout  20% [ o wf | g GREe ot e CERB iR ANy PP Bl Bl RiTR i O o

wherein in stepwakr. the concentration of the preparation conprising
thermolysin in the aqueous solvent is in the range of about | ng/m and

about 100 ng/ m . : ' it . iBh p (P
he concent Pat | i GleREeePBigiA oA REMARAS! Id £ Rilhen T SEE D, MERTLER 5
my/ M and about psParagionicompnises themeolpyie b ceareniatidneok ehoge28%o [apelior 25 ng/ m
and about 50 ”U/h[Eh rand even nore preferred about 30 ng/nl. 12. The net hod
according to any of the itens 1 to 11, wherein in step (P) the one or nore

salts (ii) in the first solution conprise a salt selected fromthe group
consi sting df Nd&e matbersreordipgitoany ohheitamohta heviesein io step (P) the solid” - 15.

13|- tTh_e rret Eod @f@gfﬁbﬁ&oh@rijséﬁmeﬁnowﬁre@ian%ddae&}almn_(iﬁ)th& héndenss ?fogfr?re .
salls In e s prepa (0] rirsin er SN re s rom e
group consi sti ﬁ@%&w/wi@lé ?&@%E&ww Hregﬁﬁeglilﬁg% BREs Ak %ﬁw?w e,

met hod accor di ngnd cabotie BOYS|wi)eaad nevied BbeP ptdRrrédién stk i Angy exfadbaiii on
contains Nad i [w/w]p and about 70% [w w, and/or

Na2SO4 in the r?rﬂ%"gﬁ%ﬁggiﬁg%%g&ww and about 7.5%[w w], and nore

preferred the solid preparation contains NaC in the range of about
8. The method according to item 6 or item 7, wherein in step (P) the solid

preparation comprises thermolysin at a concentration in the range of about
20% [w/w] and about 50% [w/w], more preferred in the range of about
20% [w/w] and about 40% [w/w], and even more preferred in the range of
about 20% [w/w] and about 30% [w/w].

9.  The method according to item 8, wherein in step (P) the solid preparation
comprises thermolysin at a concentration of about 20% [w/w].

10. The method according to any of the items 1 to 9, wherein in step (P) the
concentration of the preparation comprising thermolysin in the aqueous

solvent is in the range of about 1 mg/ml and about 100 mg/ml.

11. The method according to item 10, wherein in step (P) the concentration of the
solid preparation is in the range of about 20 mg/ml and about 60 mg/ml, and
more preferred in the range of about 25 mg/ml and about 50 mg/ml, and even
more preferred about 30 mg/ml.

12.  The method according to any of the items 1 to 11, wherein in step (P) the one
or more salts (ii) in the first solution comprise a salt selected from the group
consisting of NaCl, Na,SQy, and a combination thereof.



60% [w w] and about 65% [ww , and/or Na2SO in the range of about 3%[wWw
and about 6% [ww . 15. The nethod according to any of the itens 12 to 14,
wherein in step (P) the solid preparation contains crude thernolysin. 16.
The met hod according to any of the itens | to 15, wherein in step (P) the
concentration of sulfate ions in the fifgt solution is in the range of about
1 mM and about 10 mM nore preferred the concentration of sulfate ions in
the first solution is about 5 nM 17. The nmethod according to any of the

items 1 to 16, Wﬂ%ﬁ%ﬂhoﬂ@céd?@inglﬂ@&@ﬁ%ﬁﬁheréﬁ%Pst@?XP)tﬂh@ ohblok Are SAlstini s added
in solid form 18. Tﬂg net hod accordi.n of t

to any. he it | to 17, wherein
the total concéeff PRt dRCRFAUMeCIPPH t}éeé’inp{%‘r? f“i?eseif&%ﬁg%%mﬁ $'OHP obt ai ned
after step (Q dodsisting HEN&@INDR,SD,, ahdytorbdafibramdreabout 5 M 19. The net hod
according to item 18, wherein the total concentration of the further salt

in the second solutio bt ai ned after .ste 1§ inthe range of . about 2 M
and about 3. 'Mohfome{ﬁ‘?g aﬁﬁ?rﬁg]@ QAT dﬁ’n Bfr%%]tneﬁ?ﬂg[,)) \%ﬁé?@?%r?%gatlpgt al
concentrati on ofconteéns WaCk ineghe samige of abduit & 0%ecdwdl asd kbt GA%olyt/ai] reed/caif t er

step (Q isint 0 T od '
according to ite&%ﬁqﬁﬁ%ﬂﬁnﬁ@?’@:’?@t%%ﬂéﬁiﬁw gﬁ?gni\%éﬁ%vg]’%gr é{gr sal t
in the second saprafeited tist aplnd dpraparetiors teopta{rg) Na€'labouhe 2raggdvi of22bourhe

met hod accordin t i t ,Nﬁlrs%e'- n tion of
sul fate ions ing?qsﬁ[ggg]og%d sagﬁﬁﬂt ?S%E[S%‘t@i %edz&a ter 4sélg|5ﬂ%%rf%%ssfg\%ge@ t han
about 110 nmM - 1¥% [98v] andeabont 6lodwatkbor ding to i tem 22, wherein the
concentration of sulfate ions in the second solution obtained after step (Q-

is in the rapge ple ABMeH abcoiiting an?hﬁl’lhe 1PmENb B4 WeRE S A Sdp i) tge range
of about 1 mM and about 5 mM 24 Cgﬁhmst hod according to any of the itens

1 to 23, wherei nolid FreRargtiongongds srydsheimodisied in step (P) the aggregate
concentration of the one or nore salts including the buffer salt or salts
is in the ramge Dihec altod aLQOrdidd anshy SO0GeitdmsDire 18I @hereireth ktep tPetheange of

about 300 nM and 400 mM 2 met hod, accor di to any of the.ite | to
e horeimi an seotgniop i sl BBE S dnd TR Sttt B s antd g G

1 mM and about 10 mM, more preferred the concentration of sulfate ions in

the first solution is about 5 mM.

17.  The method according to any of the items 1 to 16, wherein in the subsequent
step (Q) the further salt is added in solid form.

18. The method according to any of the items 1 to 17, wherein the total
concentration of the further salt in the second solution obtained after step (Q)
is in the range of about 1.5 M and about 5 M.

19.  The method according to item 18, wherein the total concentration of the
further salt in the second solution obtained after step (Q) is in the range of
about 2 M and about 3.5 M.

20. The method according to item 19, wherein the total concentration of the
further salt in the second solution obtained after step (Q) is in the range of
about 2 M and about 2.5 M.

21. The method according to item 19, wherein the total concentration of the
further salt in the second solution obtained after step (Q) is about 2.3 M.

22, The method according to any of the items 17 to 21, wherein the concentration
of sul}fate ions in the second solution obtained after step (Q) is lower than
about /10 mM.



26. The nmethod according to item 25, wherein in the aqueous sol vent the
concentration of CaZ+ ions is in the range of about 0.1 nM and about 10 nM
even nore preferred in the range of about 1 mM and about 10 nmM 27. The

nmet hod according to item 26, wherein in the agueous sol vent the
concentration of CaZ+ ions is about 5 i .28. The net hod according to any of
the itens | to 27, wherein in step (P) the aqueous solvent conprises a
buffer salt at a concentration in the range of about 0.1 nM and about 100

mM and nor ePr efigs metod Bedodding 8Bém b, Rh&din thd coldeafisticrssulfA0Qosvh 29. The

met hod according,to item 2§, erei,n.in th uequs sol vent e
concentration o%h? ﬁ@oﬂgis?lélgo’éﬁ fained after itﬁ%&?gﬁd’é%}ffra %%ﬁf%uhwdmgbout 50
mM  30. The et habduabmiMlmgretpdefetrediin28e radge o€ about 1 rhMeardgpbeosSmdbl vent t he
concentration of the buffer salt is in the range of about 15 mM and about

25 MM 31. T had_.accor di to ite cowhernejnshn the. a u ol vent

t he concentir}gt rf;}i}e %Tetqqrcqeg%ﬁ@% tgs)aqn& .?r?sélgb%% > io{"m%/? ’ g%‘?l%%gyﬁr}%t Ei(r)sg

accor di ng to anysobftionhebtaihedven 26p (R) tBd aggvegateicnnecherabvorf bEthesmletoringoresel ect ed
fromthe group c i Sk ( ' - t = :

am noet hanesul fos(raillﬂg ‘Q%?‘ﬁgg %Ier ?‘sﬁﬁ(rtéry}tslﬁr%} égsxgyn%téw a%/én%rlrlég %ﬁné\ﬁl,a“%i sTris

( Bi s(2- hydr oxyet ¥ mihimmye prafertsyiaribxsange h’@/amﬁ‘l)é an@#eormM. pr opane

(1, 3-bi s(tris(hydroxynet hyl ) nmet hyl am no) propane), HEPES (N- (2 17-

hydr oxyet hyl )s. i ! aioa- Moot RADRSH feNlcnaridlhe, MaStelid Mep (b) the.
nmor phol i no) et hanesul foni ¢ aci d)-, S .(3- (N-nor phol 1 no) propanesulfonic
aci d), MOPSO ( 3-3f¥EPHaIol 8L umpiERes ¥ prisbanesul foni ¢ aci d), Pl PES

(Pi perazine- 1, 4-bis(2-ethanesulfonic acid)), TAPS (N

Tris(hydroxypet hyhe meithod adcrdinBoRr ap@anesukheric iacthe)aqui&s cdvent the

R B I e

(Tri et hanol am ne

bi s( hydr oxymet hydveatniork pedfyresdia)the Bdge dhebotel hod aadabowti dgnvh any of the
itens 1 to 32, wherein in step (P) the pH of the first solution is in the

range of abo 5.5 . and abouyt . 5. ,34. .The nethod accordi,ng.t@ item 33,
wh e? ein the oH | eab%%ﬁogﬁccgr 1'ngp{6| 18[em 2§, wherein 11 ttl]le aqueous solvgnt 816
concentration of Ca’ ions is about 5 mM.

28. The method according to any of the items 1 to 27, wherein in step (P) the
aqueous solvent comprises a buffer salt at a concentration in the range of
about 0.1 mM and about 100 mM, and more preferred in the range of about
1 mM and about 100 mM.

29. The method according to item 28, wherein in the aqueous solvent the
concentration of the buffer salt is in the range of about 5 mM and about
50 mM.

30. The method according to item 29, wherein in the aqueous solvent the
concentration of the buffer salt is in the range of about 15 mM and about
25 mM.

31. The method according to item 30, wherein in the aqueous solvent the
concentration of the buffer salt is about 20 mM.

32. The method according to any of the items 28 to 31, wherein the buffer salt is
selected from the group consisting of BES (N,N-Bis(2-hydroxyethyl)-2-
aminoethanesulfonic acid), Tris (tris(hydroxymethyl)aminomethane), BisTris
(Bis(2-hydroxyethyl)amino-tris(hydroxymethyl)methane), BisTris propane
(1,3-bis(tris(hydroxymethyl)methylamino)propane), HEPES (N-(2-



35. The nethod according to any of the itenms | to 34, wherein in the second
sol ution obtained after step (Q the concentration of substantially intact
thernolysin is about 5 ng/m or higher, and wherei-n the thernolysin in
solution is in a stabilized form 36. The method according to item 35,
wherein in the second sol ution obtainedyafter step (Q the concentration of
substantially intact thernolysin is about 5 ng/m or higher, and | ower than
about 35 ng/m . 37. The nmethod according to item 35, wherein the further

salt _i's select edyfifRbh Qi NODSHShbRGOAl KCacidyi O ,MNSC , (N, NaJ,
NaNG3, Myd 2, Caé Telh-pifli P

ture the The thod acc ng to
i tem 37, wher ei N“trﬁé‘)lg’&g@g?’ﬁe?‘ét ‘?r’é‘h aﬁlfii @cﬁso@&l fnorpho OQPrQB?I}eF‘glé‘HH‘f ormis
about 10 ng/m ledbu gIhIe)PS(Bn@ hfl)\i\@iolifrlbamhy’ih@x{;tprolﬁﬁeﬂﬂfdﬂﬁc é?cﬁd) Tﬂ?@PE@t hod
according to |teqq1 eé§ ﬁﬁ% entration. cﬁf; t her ‘%?S
stabilized formt PeEBHGEHE S GFRACHGONS | i quid¥ Bbposi t corrprl | ng
wat er, thernol yélirrs(hyalr@mhest]@d)mﬁhﬁeB-ﬁmrmpr@anehukfsmcl ataed)buf TES s&Nt capabl e
of mai ntai ni ng a di ss ted salt
sel ected from tﬁfégg‘ }Jgﬂ%’}ﬁeﬁ@ﬁ&h o?’lﬁ'@&ﬁl aﬁ%gtgof? NO%gld ﬁLI a,
MyC 2, CaCl 2, ardriethmiodemime)t her eofapdwher ei firicine - 18_ (Ndaﬁéﬁlwxwh leont ai ns

t her m)l ysin at i range of about 1 ng/m and about 10
ng/m. 41. Ali g)llu g‘}&g}r%om hﬁ]lﬁ%&r‘gﬁ?)m ng water, ther molysin in a

di ssoci at ed for%1 a dissociated buffer salt cap abl e of maintaini apHin
t he range of33pH Thesnethed agparding nenyaoidhe gemp étt@ézs‘éfh?regbllﬂééftpe@ f t he

group consi sti ngafe ARCoTuMAEE in RN, of ¥8dut i §5.anl6dRiprCaG12, and a

m xture thereof, wherein the conposition is a hormgeneous solution for five

hours or rmre dth S|t|on ntai ns thernolysin a concentration
in the range’3 of ﬁoqt gg@‘ﬁ@er?g ]iﬁql'/’étls atl?kltp}ﬁ??t5l i quid

conposi tion accordl ng either to item 40 or according to item4l, the liquid
conposi tion 3sei ﬁgaeqlnéalbaaiab@fdmg @ aBt bbthecacmey ditoPB4 evipdin of thdreecohdens 1 to

39. 43. The liqui sitio to any,.of th . to 42,

wherein the  di SoBERR BARb ST vt (0h Y, SaSEhurpion 2L bRty hiact
thermolysin is about 5 mg/ml or higher, and wherein the thermolysin in
solution is in a stabilized form.

36. The method according to item 35, wherein in the second solution obtained
after step (Q) the concentration of substantially intact thermolysin is about
5 mg/ml or higher, and lower than about 35 mg/ml.

37. The method according to item 35, wherein the further salt is selected from the
group consisting of KCl, LiCl, NaCl, NaBr, NaJ, NaNO3, MgCl,, CaCl,, and

a mixture thereof.

38. The method according to item 37, wherein the concentration of thermolysin
in a stabilized form is about 10 mg/ml or higher, and lower than about
35 mg/ml.

39. The method according to item 38, wherein the concentration of thermolysin

in a stabilized form is about 20 mg/ml.

40. A liquid composition comprising water, thermolysin in a dissociated form, a
dissociated buffer salt capable of maintaining a pH in the range of pH 4.5 and
pH 9, and a dissociated salt selected from the group consisting of NaCl, NaBr,
NaNO;, NalJ, KCl, LiCl, MgCl,, CaCl,, and a mixture thereof, wherein the



44. The |liquid conposition according to any of the itens 40 to 43, wherein
at a tenperature in the range of about 2C and about 8C and at |east five
hours after formation of the conmposition the turbidity of the conposition
about equals the turbidity of a reference solution, whereby said reference
solution is conposed of the same dissog-ated ingredients at the sane
respective concentrations as in the conposition according to any of the
itens 41 and 42, and whereby the reference solution | acks thernolysin or
fragnments ther eabmpd&tiod henthinguhelnadyghoat ti @Acatadodiinghd earaeyofadbohe it ens

40 to 44, obtained hy a thad according to any of the itens 1 to 39 and
15 aff bk Pn P

i ncubated for at the range of about 2C and about 8C, said
conposi tion being a honobgeneous solution in an incubation interval of 0-5
hours, even 4ior &\ liguidfcompesition campiisiogyatdrotheimelgsinah aclisseoirtedtthem, & hours.

46. The liquid L r.dl : e wher ein
the 'dissodi at eq Thanes POl RERTRMAD %’%ﬁ?@ﬁ‘?‘% ATREiny bRt by BATL 3 ang, vher €
conposi tion accobd?.rgduadisagiatst selheelpetedriomghe gronp conpisting of MaClaNabBr,

tenperature of hyNde NAN9ECO MYt C3EL,ANAIADOHIxBE fiRfeoR! WhERS] thé ve hours
after formation of the cgnposition the turbidt f the conposition about

] ) . y. of t
equal s the tur bic@PYsiEen dS rehenarEosoFIETieh foWRER IS &F dnotsr @Rerbe
solution is 19 c@ﬁ?’@ﬂﬁ_@ﬂ cBhtalRahsMByhh 96 QCdont&ratioarigdhe Mirszeadf i@t sane

respective concentrations as_in the conposition according to any of the
itens 44 to 46, ﬁsé%{“bﬁ%&éwt?héng/@ier ence solution |acks thernolysin or
fragnents thereof. 48. A liquid conposition conprising water, thernolysin in
a di ssoci at &d. f dheliquid chapexitiai adoblidd eithes ab itemaqnbt eccotdinpinitanrilng a pH

in the range of 4.5 and .pH 9,. and di ci ate Gl at a conc ration
bel ow 500tk Uikt sPRPorifah BenB bR B AP TN CreRlid SRR Gk
concentration intetsd tod¥ge of about 1 nghnl and about 10 ng/m . 49. The

| i qui d conposition according to item 48, wherein the pH of the conposition

5 . the range ol iRk o8tk PSS DL, BF BESIARTIAN0 BboWlcrellihd 5. 50,

The |iquid conposition acc ng t . Itens 48 and 49, wherein the
conposi tion conpiisseestedazermobisi is ipp stapilisedfor@d Ca 2+ ions at a
concentration in the range of about 0.1 mM and about 10 mM and even nore

preferred img4 t hgenapee chpSReeH ackorh@RAaALOUhe HmAMO to 43, wherein at a

temperature in the range of about 2°C and about 8°C and at least five hours
after formation of the composition the turbidity of the composition about
equals the turbidity of a reference solution, whereby said reference solution is
composed of the same dissociated ingredients at the same respective
concentrations as in the composition according to any of the items 41 and 42,

and whereby the reference solution lacks thermolysin or fragments thereof.

45. The liquid composition according to any of the items 40 to 44, obtained by a
method according to any of the items 1 to 39 and incubated for at a
temperature in the range of about 2°C and about 8°C, said composition being
a homogeneous solution in an incubation interval of 0-5 hours, even more

preferred in an incubation interval of more than 5 hours.

46. The liquid composition according to any of the items 44 and 45, wherein the
‘dissociated thermolysin is substantially intact.

47. The liquid composition according to any of the items 44 to 46, wherein at a
temperature of in the range of about 2°C and about 8°C for at least five hours
after formation of the composition the turbidity of the composition about
equals the turbidity of a reference solution, whereby said reference solution is



51. The liquid conposition according to any of the itens 48 to 50, wherein
in the conposition the aggregate concentration of the dissociated salts
including the buffer salt or salts is in the range of about 400 mM and
about 200 M and nore preferred the aggregate concentration of the

di ssociated salts including the bufferigalt or salts is about 200 nM 52.
The liquid conposition according to any of the itens 48 to 51, wherein in
the conposition the concentration of dissociated sodiumions is in the
range of 100 mMoarmbs@b®inte sane dissfcatededngrhdientonaienhe sainenrespedivssoci at ed
sodiumions is i : f : : erred

t he concentrati o%n%%}ﬁrcﬁhgg%%sl glttg%%sggl%ﬁ&?gﬁgpélg&%%g@?O?%qﬁwﬁ%{?3w%e l'iquid
conposi ti on accondiwsrehy thayelefeneqwlptiaanacksghergiobpin oiisagnents thereof.
conductivity of the conposition is about 20 nS/cm 54. The liquid

conposi tion £ccok digad édin SRR cdnkiRisideeWBted SndrRoB3in WEEREGR A i, a
conposition the concentratjon of substantially intact therm)Qy;_fl nisin the
range of 0.1 ng/$fsosistedinticysal capapleot grasttainpigp Pi 1 e 12 1934/ m  and
7.5 ng/m, and eyen, aRd Gispsceited Nad] et wesdenkatigd BEloansD(bmMY/ 4il, wigrein  nor e

preferred 2.5 m or 5. /m..-ﬁg- 5.. The liquid.co sition_ accqording to
hy of the i censihgomBosoT bqfuaing FEraosgbe coPeEuinar BR riricR S RES Byt ne
met hod accor di ngl ing/mhandafbothB) migénis 1 to 39, foll owed by a subsequent step
of diafiltrating the second solution obtained after step (Q against a

diafiltratiopb en. tajni i ciated buff | t, ¢ lce.. af

mai nt ai ni ng gb'pﬁllgen htqﬁgcf]rcg@%g&gg Qp%ciﬁgqug% lgﬁli‘ Q%g’aﬁéer%@ g%eo I a'?) (gdth%aCI at a
concentration betampdBd®nrinin 86, ralipe of pldui ahdehBosvan mareapre targidrag abeuti t em 55,
wherein the di a‘;;%jﬂﬁr tion buffer conprises Ca 2+ ions at a concentration in
the range of about 0.1 mMand about 10 mM 57. The liquid conposition
according to_any of the itens 55 and 56, wherein in ¢the diafiltration
buffer the adfyr e bawesemposition asrosding o gbcelihe dems 48sndi49e Mlgreythene

buffer salt or sggositfonl ddniptRed @Yo maROpEIARA (M RAE apdbHeentZOn™  and
nore preferred the aggr eg?tg co(%er}?[r atlﬂgn of t%l ssociated _salts

i ncl udi ng the buf8f Taigeol gpouty)-f sYland Bt BpMmandsyen mose greferradiigy; d
conposi ti on accothdirfigetod abmyt 10hM frel dboan®) 4dit o 57 for storage, transport,
or dispensing of thernolysin, whereby the thernolysinis in

51. The liquid composition according to any of the items 48 to 50, wherein in the
composition the aggregate concentration of the dissociated salts including the
buffer salt or salts is in the range of about 400 mM and about 200 mM, and
more preferred the aggregate concentration of the dissociated salts including
the buffer salt or salts is about 200 mM.

52. The liquid composition according to any of the items 48 to 51, wherein in the
composition the concentration of dissociated sodium ions is in the range of
100 mM and 250 mM, more preferred the concentration of dissociated
sodium ions is in the range of 150 mM and 200 mM, and even more preferred
the concentration of dissociated sodium ions is about 170 mM.

53.  The liquid composition according to any of the items 48 to 52, wherein the
conductivity of the composition is about 20 mS/cm.

54.  The liquid composition according to any of the items 48 to 53, wherein in the
composition the concentration of substantially intact thermolysin is in the
range of 0.1 mg/ml and 10 mg/ml, more preferred in the range of 1 mg/ml
and 7.5 mg/ml, and even more preferred between 1 mg/ml and 5 mg/ml, even
more preferred 2.5 mg/ml or 5 mg/ml.



di ssociated form The follow ng exanples and figures are provided to aid the
under st andi ng of the present invention, the true scope of which is set
forth in the appended clains. It is wunderstood that nodifications can be
made in the procedures set forth wthou departing fromthe spirit of the
invention. Description of the Fiures Flégr Results of a wavel ength scan
as described in Exanple 8. The ordinate |nd|cates light intenstity in

bi t 0 il i
"l cates tne> waleitobist FRBRERD Reokilfe 3 HRE R nd (ii? ORI
containing the a‘ampw@orbbﬁlﬁ@pbta(na))lelbyqﬁhﬁdnﬁma@o & mer@ ﬂlhetemslll oid of
thermolysin in the3a4aRNG bb‘}“efubsé: WHf §te cﬁxﬁﬁﬁitxz’a‘h}lﬁgtﬁé%éon@f %tni e

chromat ographi ¢ analysis o taini n%
obtai ned fromt h@bﬁameétaﬁesﬁtép (@éggmn%eﬂddlaﬁltmambp erpcontaipingg @lﬁwtatqd prior

to a further di Bﬁffértsraﬁtdaﬁﬁb@bﬁﬁram-f 1ﬂ yﬁelqla hed A 4P ddpIE90Aned in an
aqueous buffer cant ai, nl(?ﬁI 0 nM -21- HEPES, pH 7.5;
the protein cont 81gocdaied Na g@ﬂqﬁqng?ptwggn / -as det er ni ned

photonetrically at 280 nm The Figure shows a HPLC chromat ogram a 50 |
sanpl e of thee. h@h@@qnﬁm@sn@@itiobhia@cbrdiﬁigwe itemaks, azv}ﬁa&sin diendiaftira¢ion buffel v) are
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result of a chr oamwgt)amw c analysis of a solution containing THERMOASE
| yophilisate obtained fromthe second step described in Exanple 2, i.e.

including / abt | |4 atj -

ther moase wag i 1 i ngu Shhidsli SBorddl8 any UGBS SO I ek,
mVl HEPES, pH 7. 5the di llﬁr)@tmnelbﬁffébﬁh@rﬂggtﬁfga’{GhQO@@nﬁﬂﬁlQih o&f dissocifitesk isplts at i on
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HPLC chr onat ogram a honogeneous sql ution. Three peak
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are described i nsalts including the buffer salt or salts is about 200 mM.

58. Use of a liquid composition according to any of the items 40 to 57 for storage,
transport, or dispensing of thermolysin, whereby the thermolysin is in

dissociated form.

The following examples and figures are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without
departing from the spirit of the invention.

Description of the Figures

Figure 1 Results of a wavelength scan as described in Example 8. The
ordinate indicates light intenstity in arbitrary units (a.u.)
measured by the detector at 800 nm. The abscissa indicates the
wavelength of the incoming light. (A) liquid sample containing
the aqueous buffer; (B) liquid sample containing the colloid of
thermolysin in the aqueous buffer.

Figure 2 - Exemplary result of a chromatographic analysis of a solution
containing THERMOASE lyophilisate obtained from the first
step described in Example 2, i.e. without/prior to a further
diafiltration step. THERMOASE lyophilisate was dissolved in an
aqueous buffer containing 2.3 M NaCl, 5 mM CaCl,, 20 mM



Example 2. Ordinate: mA. U.; abscissa: retention time in [mn]. Exanple 1
Preparation of m xtures of an aqueous buffer and thernolysin froma
THERMOASE preparation According to information provided by the nmanufacturer,
about 60-65% [ww of the Iyophilisate . was NaCl. In addition, the

| yophilizate contai ned about 5% [ww ~Na2SO4 (decahydrate). An amount in
the range of about 30%[ww and about 35%[ww of the THERMOASE

| yophi | i sate used here I .h |l es t her.. hel .congj sted of
crude thernolysin (see gﬁgﬁxgiﬂ'% %B&E&%fmtn%%& ﬁgrﬁ??né&ﬁlegsag‘iscri bed
bel ow were performed at 82 mgmpessadatermingd photerheiricahyget 30 nRCThdi®G i f not
i ndi cated otherw se. A yplire,ofyf d Qflrom%og?gtﬂeoijSS@Hff%mérlé‘) O@OQ?@I ning 2
M NaCl, 5 mM CaCl2, 20 nmM HEPES, pH 7.5 was prepared. An anount of 200 g
dry THERVOASE |yophi | i damegeresusisqtiond Fivet prak aajesodendigst {igrto i Ahe

mxture was stirred COR{ariddOUSdnditidde WRMEparaiOte ROFD UPNEOHR HestHBEE inas
obt ai ned, the m xture emai ped rbid nﬂ never becane e,ntl,rTI y .cl ear.
e

About 60 min follow ng mp idrﬁwﬁ%m ‘He ab§atsai Teicsier imeds (it ur e becane
i ncreasi ngl Wigpa@ue and Exthelaiplrysiltnos haghreglatographRC biilyA¢ &f a 2&ution
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Subsequently, as a secopd $h8Rin FRad SRS MoaReRIgEmANG, dhasol ved in

the solution. As a thir P the volune o ! ution was adjusted to 8
1 by adding a further vdme/mefasadpiersused phtometrica)y ahd8tiumi hge Byt irring,
A honpgeneous sol ution WaswobhaiEd: TakEodriho @%@Fmt shifipfe alfouhe 60- 65%
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the sol ution was about 2°BOgFnepHs selpfign ThacsreaneFeseidsrrted () U@ IDHEF mol ysin
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to a concentration of suybstant nde . thermol ysi n .of about 5.
ng/m (in the range of H’PPeSigﬂrﬂé’Ft% “ﬁﬁﬁ@%ﬁ“?ﬁﬁi ’fﬁte)r}l?lo}{'sﬁérbel 8 [gurﬂ.

Example 1
Preparation of mixtures of an aqueous buffer and thermolysin from a

THERMOASE preparation

According to information provided by the manufacturer, about 60-65% [w/w] of
the lyophilisate was NaCl. In addition, the lyophilizate contained about 5% [w/w]
Na SOy (decahydrate). An amount in the range of about 30% [w/w] and about
35% [w/w] of the THERMOASE lyophilisate used here as well in the Examples
further below consisted of crude thermolysin (see also Example 2). All of the
working steps described below were performed at a temperature of in the range of
2°C and 8°C, if not indicated otherwise.

A volume of 81 of the aqueous buffer (A) containing 2 M NaCl, 5 mM CaCl,,
20 mM HEPES, pH 7.5 was prepared. An amount of 200 g dry THERMOASE
lyophilisate was mixed with the aqueous buffer and the mixture was stirred
continuously. However, no homogeneous mixture was obtained, the mixture
remained turbid and never became entirely clear. About 60 min following the
addition of the lyophilisate, the mixture became increasingly opaque and
thermolysin started to precipitate.



Cal cul ated concentrations of THERMOASE i ngredients in the solubilization
process; first step: THERMOASE | yophilizate dissolved in a volunme of 6.5 1,
prior to addition of solid NaCl Ingredient Concentration CaCl2 5 mM

HEPES, pH 7.5 20 MM Nad -329 mM Na2S4 -5 mM Salts and buffer salts -359
mMM Crude thernolysin -10 ng/m Intact“thernolysin -7 ng/m Table 6

Cal cul ated concentrations of salts including buffer salts in the

Nac | nor oai e EhAS CRBraf St AT S HPBiostndt nf2hilhs oBRbRH AHELIERNAT R0
2790 MM Na2s0ll bsaveidedsal first dinsblving theer TIERMO ASBreprativatin @ brffeawithl at ed
final conce i § j i

Sol abi |1 75t 1 9 1o Wit RS Saf Bl bt AOTRE, B Sinly b iEvolume of

| | I ent
Concent rat i o’ | Q4O agiagNs DHERPEES) pRRANBEDIMIC G 207nbY FHRIENZPESS - -4 mv

Sal ts and buffeprepatlSaAR2RuAMf Sh0dQr} TEIHRNIDAIE 18philiaBe Ras difoReH =~
thernolysin -5. e 2 Stabiljty 8f sol utigns of therm)llg/m n wth

/ Ex I
a reduced Nai@]btg@ﬁngggitapgtai @ﬁne‘ljr solution was obtained. Subsequently, as a second ste
935 g solid NaCl was added and dissolved in the solution. As a third step, the

volume of the solution was adjusted to 8 1 by adding a further volume of aqueous
buffer (B) and mixing by stirring. A homogeneous solution was obtained.

Taking into account that about 60-65% [w/w] of the lyophilisate consists of NaCl,
the final NaCl concentration in the solution was about 2.3 M. The final
concentration of crude thermolysin in solution was in the range of about 7.5 mg/ml
and 8.8 mg/ml corresponding to a concentration of substantially undegraded
thermolysin of about 5.7 mg/ml (in the range of about 5.2 mg/ml and 6.1 mg/ml).

Table 5

Calculated concentrations of THERMOASE ingredients in the solubilization
process; first step: THERMOASE lyophilizate dissolved in a volume of 6.5 1, prior
to addition of solid NaCl

Ingredient Concentration
CaCl, 5 mM
HEPES, pH 7.5 20 mM
NacCl ~329 mM
Na;SO4 ~5 mM
Salts and buffer salts ~359 mM
Crude thermolysin ~10 mg/ml
Intact thermolysin ~7 mg/ml

Table 6

Calculated concentrations of salts including buffer salts in the solubilization

process; second step: 6.5 | volume, after addition of solid NaCl

Ingredient Concentration
CaCl, ~5mM
HEPES, pH 7.5 ~20 mM
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Characteri z

the chromat ogram after di afil tratl on indicated substantial

and purification of undegraded thernolysin. Table 8
aﬁion pf peaks and quantification of the peak areas of Figure 2
xample 2

Stability of solutions of thermolysin with a reduced NaCl concentration

Firstly, a solution of THERMOASE lyophilisate was prepared using buffer (B) and
the three-step procedure as described in Example 1. In a subsequent step, the
solution was diafiltrated, wherein the buffer of the liquid composition was changed
to 20 mM HEPES, 5 mM CaCl, , 170 mM NaCl, pH 7.5. Surprisingly, thermolysin
remained stabilized, i.e. the diafiltrated solution remained homogeneous for 5 hours
and even longer than 5 hours.

HPLC analysis of the solution of the THERMOASE lyophilisate was performed
before and after diafiltration using HPLC with a SUPERDEX™ 75pg
10 mm / 300 mm GL column (GE Bioscience) as the stationary phase. The mobile
phase was an aqueous buffer containing 200 mM NaCl, 1 mM CaCl,, 50 mM
HEPES, pH 7.5. Sample volumes were 50 pl each. The flow rate was 0.5 ml/min,
each HPLC run was performed for 80 min. The detection unit was a UV-Vis
absorbance detector operated at 280 nm.



Peak area Retention Height Area Relative peak No. tinme [mn] [mA U] [mA U
* mn] area [%4 (i) 27.56 42.381 88.655 72.19 (ii) 31.33 0.679 2.658 2.16
(iii) 33.59 2.810 11.595 9.44 (iv) 38.60 3.074 7.692 6.26 (v) 41.27 2.479
12.201 9.94 E 51.423 122.801 100. 00 -2 TabI e 9 Characterization of peaks
and quantification of t he peak areas of gure 3 Peak area Retention Hei ght
Area Rel ative peak . time [mn] [mM U * n1n] area [9%9 (vi) 27.57
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50 mM HEPES,depiaes). sgropglywseeded m@n@h@m eynsnts asevt] adEPyLiEeR i fi ed reI atl ve
to the other peaks obtained. Using this approach the relative anount of

Samples analyzed after the second step, i.e. following diafiltration gave results as
exemplarily shown in Figure 3. Most notably, the relative amount of degradation
fragments and impurities corresponding to the peak areas denoted (vii) and (viii)
were reduced in diafiltrated preparations. In addition, the main peak in the area
designated (vi) typically was much more distinct when compared with its
counterpart in Figure 2. Thus, the chromatogram after diafiltration indicated

substantial separation and purification of undegraded thermolysin.

Table 8
Characterization of peaks and quantification of the peak areas of Figure 2
Peak area | Retention Height | Area Relative peak
No. time [min] [mA.U.] [mA.U. * min] area [%]
(1) 27.56 42.381 88.655 ’ 72.19
(ii) 31.33 0.679 2.658 2.16
(iii) 33.59 2.810 11.595 9.44
(iv) 38.60 3.074 7.692 6.26
(v) 41.27 2.479 12.201 9.94

z 51.423 122.801 100.00




substantially intact thernolysin was determ ned in several |ots of

THERMOASE. Four i ndependent determ nations indicated that on the average
about 70% of the protein fraction of THERMOASE was intact thernolysin.

I ndi vi dual values found were 59% 72% 71 % and 76% An exenpl ary anount
of 100 g of THERMOASE | yophilisate contd@bnred about 33 g of crude

t hernol ysin, about 65 g of NaCl, and about 2 g of Na2SO4. Vari ation of
protein content in THERMOASE preparati ons was observed in the range of 30 g
and 35 g perTabR % of |yophilizate. Typically, the fraction of substantially
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Tabl e 10. So step wer,
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remai ned cl ear throughout the process. Table 10 Thernol ysin concentrations,
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until the aliquots of the two stock solutions were obtained, thermolysin remained

dissociated in solution for about 6 h. Both stock solutions remained clear
throughout the process.

Additionally, an amount of 5 mg of THERMOASE lyophilizate was dissolved in
1 ml of an aqueous buffer containing 1 mM CaCl, and 5 mM HEPES, pH 7.5. A
50 pl aliquot of the solution was analyzed by HPLC under standard conditions (see
above) using a Superdex® 75 column 10/300, a pump speed of 0.5 ml/min and
with UV/Vis detection at 280 nm. The mobile phase was 1 mM CaCl,, 200 mM
NaCl, 50 mM HEPES, pH 7.5 in water. The thermolysin peak was quantified
relative to the other peaks obtained. Using this approach the relative amount of
substantially intact thermolysin was determined in several lots of THERMOASE.
‘Four independent determinations indicated that on the average about 70% of the
protein fraction of THERMOASE was intact thermolysin. Individual values found
were 59%, 72%, 71%, and 76%.

An exemplary amount of 100 g of THERMOASE lyophilisate contained about 33 g
of crude thermolysin, about 65 g of NaCl, and about 2 g of Na,SQ,. Variation of
protein content in THERMOASE preparations was observed in the range of 30 g
and 35g per 100 g of lyophilizate. Typically, the fraction of substantially



Concentration of thernolysin in Tenp. 20 mM HEPES, 5 nM CaCl2, 170 nM Nad ,
pH 7.5 . 2.5 nmy/mM 5 nmy/mM Tinme of permanency of honogeneous (clear)
solution 0C21 1t 8 h2C21 It 81t 4C21 1t 8 h 6C 21h 8h -27- 8C 21h 8h
10C 21 h 4 h Exanple 4 Stability of solutions with a thernolysin
concentration of 2.5 ng/m after freez2thg and thawi ng After an incubation
for 21 hat 4, 6, 8, and 10C, aliquots containing 2.5 ng/m (see Exanple 3)
were frozen at -20C and stored at that tenperature for 6 days. After

t hawi ng t he widegradedsandeangynateddlytastivaithe8mlyJihevith armobdeukax pessght of elout he
tenperature r i 0 : i r ults are
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Tenp. bef or echtigedi Jtddebrdmitioh é%@(ﬂlféﬁd’@fi%ﬂéﬂ?&ﬁfh@ﬂ%ﬁ@ﬂﬁb&ﬁ'm)retﬁi@lle%ti on
. Q

ol ut i one. wITRLEGTF FNEY: coicEme RYET SHEPIE R TorYLY Hoardh herpdidi ng and
thawi ng St odkagseents areinsth fntputrinies. Miteyefor, S@ldd thensoliysint g theasegee ofthd ng/ m
and 5 i/ m  uete preRaret ol ALl A5 PRSP REARLS douiguets of
substantially undegraded thermolysin, (b) about 24% of thermolysin degradation
products which retain proteolytic activity (to different degrees), and (c) about 6%

of proteolytically inactive fragments and further impurities.

Example 3
Stability of thermolysin stock solutions with a reduced NaCl concentration at

different temperatures

Aliquots of the two stock solutions of thermolysin with the concentrations of (i)
5 mg/ml and (ii) 2.5 mg/ml obtained according to the procedure of Example 2 (i.e.
including diafiltration) were incubated at different temperatures. In intervals of
30 min turbidity was assessed by visual inspection and measurements as described
in Example 9. The time of exposure to the respective temperature before a solution

became turbid was recorded. The results are summarized in Table 10.

So far, all of the working steps were performed at 8°C or lower, i.e. at temperatures
in the range of 2°C and 8°C. Both stock solutions remained clear throughout the

process.

Table 10
Thermolysin concentrations, temperatures and time during which the thermolysin
solution remained clear.

Concentration of thermolysin in
Temp. 20 mM HEPES, 5 mM CaCl, , 170 mM NaCl, pH 7.5
2.5 mg/ml S mg/ml

Time of permanency of homogeneous (clear) solution
0°C 21h 8h
2°C 21h 8h
4°C 21h 8h
6°C 21h | $h



were frozen at -20C and stored at that tenperature for 7 days. After thaw ng
the aliquots were incubated at 8C. The tinme of exposure to the tenperature
before a solution becane turbid was recorded. The results are sunmarized in
Table 12. -28- Table 12 Thernol ysin concentrations and tine after thaw ng .
during which the thernmolysin solution%7%emined clear Concentration of
thernolysin in 20 rrMHEPES, 5 rrMCaCIZ, 170 nmvl Nadl , pH 7.5 1 mg/m 2 ng/m
2.5 rrg/m Ilgl"lll A5 ||g/||| Frre—of perrnanency of ||u||ugc|lcuu5 (clear)
sol ution 27h 2MC7h p7h 7h 3. 5R11Exanple 6 Stability of8®ol utions
cont ai ni ng thelwqijysm in the prasgnce of dififerent saltg, THERMOASE
| yophi | | satewas—dissotved—at—concentrations—of —100,—50;——and—25ng/ in 20
mv HEPES, 5 mM CaCl2 pH 7.5. Directly afterwards, a salt selected fromthe
group consi sting of Na2SO4, NaCH3COO, NaCl, NaBr, NaNG3, and NaJ was added
and di ssol vqg&a@aea control, no salt was added. Table 13 indicates the

concentrati ) re ectl ve ions i.n the oI uti into account
t he anounts%gglé'ﬁl%? OFPtE(H‘S ﬁﬁ'i‘?‘i'%‘gi’sé“ CRpged ‘Eaﬁ'QP Oﬁl%es 1“8?1‘91 ‘b‘?@’sent in the
HEPES buf f erfrazingnoid thasdamnt ed for in the table. Table 13 Sol utions of
thernmolysin with different salts added CH3CO 0 Cl-, conc. crude Br, No.

[t | hi | tth | ysihn . th i ' .Cl dd'
[Sﬁg/ - {Olpnl [Anfgaag ey ET[IT(#.I ?621'2? h_atﬁw,ug_,%ﬁwo%ﬂwu?tmo&aml%;ﬁ ( el, |125

1.122 0. 006 H}iam@l@@) wig. ozehlat 52 (baR1 Gotsdtit Ohad 08 PeraBire for-Bddys- Aﬂgr 0. 281

4 562 0. 566 Byfs G iel? mppaGp GG IS, G B’ Tne 12

temperature before a solution became turbld was recorded. The results are

summarized in Table 11.

Table 11
Incubation temperatures before freezing and time after thawing during which the

thermolysin solution remained clear

Temp. before freezing | Time of permanency of homogeneous (clear) solution
after thawing
4°C 7h
6°C 6h
8°C 4h
10°C lh

Example 5
Stability of solutions with different concentrations of thermolysin after

freezing and thawing

Stock solutions with thermolysin solutions in the range of 1 mg/ml and 5 mg/ml
were prepared similarly as described in Example 2. Aliquots of the stock solutions
were frozen at -20°C and stored at that temperature for 7 days. After thawing the
aliquots were incubated at 8°C. The time of exposure to the temperature before a
solution became turbid was recorded. The results are summarized in Table 12.



7 NaCH3COO 100 -33 --23 3.125 1.122 0.006 2.0 8 50 -16.5 -11.5 2.562 0. 566
0.003 2.0 9 25 -8.3 -5.8 2.281 0.288 0.002 2.0 10 NaC 100 -33 -23 3.125
3.122 0.006 2.0 11 50 -16.5 -11.5 2.562 2.566 0.003 2.0 12 25 -8.3 -5.8
2.281 2.288 0.002 2.0 29 CH3CO O C -, conc. crude Br, No. salt

| yophilisate thernolysin thernmolysin Na28€l' S042 NO -, 3' 13 NaBr 100 -33
-23 3.125 1.122 0.006 2.0 14 50 -16.5 -11.5 2,562 0.566 0.003 2.0 15 25
-8.3 -5.8 2.281 0.288 0.002 2.0 16 NaNO3 100 -33 -23 3.125 1.122 0.006 2.0
17 50 -16.5 Tabled2> 562 0.566 0.003 2.0 18 25 -8.3 -5.8 2.281 0.288 0.002
2.0 19 NaJ "ﬂ&@mo@@m'(%-’mc&ltﬂazﬁniaﬂ@%n@ A0 tHawing 20rid@ wHibh the thérmbolgsih62 0. 566
0.003 2.0 21 g P 281 0.288 0.002 2.0 Table 14 indicates, with
respect of t%‘?@ﬂmﬁ){?@?‘é@ §e§%n in Table 13, if and for how Iong a stable
honbgeneous 2 ed by
vi sual |nspect|on and neasuramnnmﬂnaaoﬂafdnwhaﬂbmmnExanple 9 The synbol s

o esent e i L0 b R BAESS WL LR, ARSI e, g T o
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0} cloudy 4011 mg@ad |{ & mghmbht |5 aigimdly 131ng/mclOC 4ighhkal G-mgmd [Table

14 Stabilitly of solutien t her nol nin th f different| salts
NO. saI![ Ia_dyanIJQ 1u| : ?tn,?e %ﬁqug%"%%?nc?’%zhﬂ@o%qnu \%Jf%i) %fu%lo?l () [ #rH)
[###) {###)] {#880 >10002%0000] >1000h >1000 27000 31000 h 3.5h

Example 6
Stability of solutions containing thermolysin in the presence of different salts

THERMOASE lyophilisate was dissolved at concentrations of 100, 50, and
25 mg/ml in 20 mM HEPES, 5mM CaCl, pH 7.5. Directly afterwards, a salt
selected from the group consisting of Na,SO4, NaCH3;COO, NaCl, NaBr, NaNOs,
and NaJ was added and dissolved. As a control, no salt was added. Table 13
indicates the concentrations of the respective ions in the solutions, taking into
account the amounts present in the lyophilisate. Note that the ions present in the
HEPES buffer are not accounted for in the table.

Table 13

Solutions of thermolysin with different salts added

CH;CO
O, CI,
cone. crude Br,
No. salt lyophilisate  thermolysin thermolysin | Na" cr SO~ | NOy, I
added in[mg/ml] | in[mg/ml] | in[mg/mi] | ~[M] | ~[M] | ~[M] [M]
| - 100 ~33 ~23 1.125 1.122 | 0.006 0
2 50 ~16.5 ~11.5 0.562 | 0.566 | 0.003 0
3 25 ~8.3 ~5.8 0.281 | 0.288 | 0.002 0
4 Na,S0, 100 ~33 ~23 5.125 | 1,122 | 2.006 0
5 50 ~16.5 ~11.5 4.562 | 0.566 | 2.003 0
6 25 ~8.3 ~5.8 4281 | 0.288 | 2.002 0
7 | NaCH;COO 100 ~33 ~23 3.125 | 1.122 | 0.006 2.0
8 50 ~16.5 ~11.5 2.562 | 0.566 | 0.003 2.0
9 25 ~8.3 ~5.8 2281 | 0.288 | 0.002 2.0
10 NaCl 100 ~33 ~23 3.125 | 3.122 | 0.006 2.0
11 50 ~16.5 ~11.5 2.562 | 2.566 | 0.003 2.0
12 25 ~8.3 ~5.8 2281 | 2.288 | 0.002 2.0




2 {#ut) {###) {##a) {#u#) () {#n#)

>1000 >1000 >1000 >1000 >1000 =>1000

3 [} (#ut) {8 {###) [##) [###) >1000 >1000 >1000 >1000 >1000 >1000 4

N a SO {###) {##H) {#ut) (#H) {#H) [ ##H)
5 {###) {##H) [#HH) [#H9) [ #)

>1000
>1000
>1000
>1000
>1000
{ #HH#)
added

>1000 >1000 >1000 >1000 >1000
>1000 >1000 >1000 >1000 =>1000

{ 44}
TOL [} (i) {#u#) [ {###?f{###} >1000 >1000 >1000 >1000 >1000

110 120 126 18

{1 {}

85 15 {} {} {]
85 103 102 8¥

7 NaCH, 000 {###) {###) {###) {###) {###) {###) >1000 >1000 >1000
>1000 >1000 8 {o}| {0} {00} {###} {###) {#4#} 150 329 680 [9GBCHL000
9 {} {}{} {0} {{00} {00} 82 85 113 268 479 520 to NaCl {HEHI,{|###)
{###) {#p#) {##4)) 94 >1000eredk000 >10001 [>1000| >1000 - 30-| Nov, dal t
[0.1 Rfo[1 Hplt[5 hiporhilisatr] thert®iveip Rigondyjsin [1Naf } | (P {} % UNQ:.4q0}/
) 3028507 1200} {} {33{} |{} ©3 85.88 B1192 |10@683 18 Nalr {}
(y {1 mllo{fl?}lg? 9§°1ggol%§65%4jé%~§h5(}6£&nﬁ¢ﬁ£k69?”%3? %2508?}9375
17 fl{}zg} (1 (r89) g3 ﬁé-7q%66&@n39§g§ dookt| 14
16 | NaNO; 100 33 23 3125 | 1122 | 0.006 | 2.0
17 50 ~16.5 ~115 | 2.562 | 0.566 | 0.003 | 2.0
18 25 8.3 5.8 2281 | 0288 | 0.002 | 2.0
19 NaJ 100 ~33 23 3125 | 1122 | 0006 | 2.0
20 50 ~16.5 ~115 | 2562 | 0.566 | 0.003 | 2.0
21 25 83 5.8 2281 | 0288 | 0.002 | 2.0

Table 14 indicates, with respect of the mixtures given in Table 13, if and for how

long a stable homogeneous (i.e. clear) solution was obtained. Turbidity was

assessed by visual inspection and measurements as described in Example 9. The

symbols presented in the table indicate as follows:

assessment by visual inspection
{###} opaque
{00}  cloudy 401 =900
{o} slightly cloudy 131 -400
{} clear 0-130
Table 14

Stability of solutions of thermolysin in the presence of different salts

No. | saltadded | [0.1h] | [1h] [5 h] [10h] | [15h] | [20h)
: By | (BREY | (Y | (BEEY | (Y |
>1000 | >1000 | >1000 | >1000 | >1000 | >1000

5 BHEY | (HBE) | (D | (BEEY | (R | (R
>1000 | >1000 | >1000 | >1000 | >1000 | >1000

; Y | (BERy | (R | (BEEY | (R |
>1000 | >1000 | >1000 | >1000 | >1000 | >1000

. NSO FHY | (BEEY | (Y | (BEEY | Y |
2504 >1000 | >1000 | >1000 | >1000 | >1000 | >1000

5 G | (HEEy | (BREY | Ry | (Y | R
>1000 | >1000 | >1000 | >1000 | >1000 | >1000

. By | (FREy | (Y | (BRRY | (Y | (AR
>1000 | >1000 | >1000 | >1000 | >1000 | >1000

By | (BEEY | (Y | (BREY | Y | (B

7| NaCH,COO 1 1600 | >1000 | >1000 | >1000 | >1000 | >1000
g {0} {0} {00} BEEy | (B | (B
150 329 680 958 >1000 | >1000

9 {3 {} {} {o} {00} {00}
82 85 113 268 479 520

10 NaCl By | (BEEY | (Y | (BREY | (Y| (BER
912 >1000 | >1000 | >1000 | >1000 | >1000

a.u., 90° side scatter measurement
901 - >1000 (overflow)
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Exanple 7 Stability
€ presence of different salts

THERMOASE | yophi | i sate was di ssol ved at concentrati ons of 100, 50, and 25

ng/m in 20 nM HERES] Qi i Cfgl,zh]p-l flh? q5rhpc IYorgf I § d@Oh}a salt
sel ected from t heg—group—consi stingTot KRG —iNaG yg\, Zgoyend Cadl 2 was
added and di ssol yel. |[As a contne , | naxsal t 1mas aq{lge “j'@bl 510% iindi cates the
concentrations o }zhe respectivg 1ons{in t he spl ut 1 ons,{}taki ng iinto account
the anmpunts present|in the llyofhilisdte| NoteltHat fhé02 ons8hresent in the
HEPES buffer are nof asgpunt edl{}dc ol |{ﬁ Iab e.UTapl }15 Sléﬁ utli ons of
thernolysin wthidifferent s |4 agdé K il Rone- },. t }'2\,9 + salt
| yophi l i sate thennBl ysin thennmodsysin Na+ 0125 SD42§3 a+493 adé in[m/m]
in [nmy/m] m[my/rgj - [M I 1 I [Mg22- J00] 33723 I(I25% 1.122 0. 006
0O 23 50 16.5 11.5°0./562 0.566 ©. 003 1@ 24 785 8. 375.8 ®628[1 32288 0.002 0
25 KCl 100 33 23146125 3xd22|0.006/2.0 -B81 &% Li'{} con¢. crude |My", salt
| yophi | i sate thermplysin t rrmﬁysi n %‘a Q1{0}3 snAi{}zJ‘ " ’%6 50 ??;6 5 11.5 0.562
2,566 0.003 2.0 17 63 65 7 100 79
18 {} 0 {} {} {} {3
88 59 100 67 95 86
ol W [ SO oTaTh
20 {} {} {} { { {}
112 105 126 102 98 115
21 O {3 {} {} {} {}
109 96 75 112 87 83

Results are tabulated as {visual assessment} and “numerical value” (a.u., 90° side

scatter measurement)

Example 7
Stability of solutions containing thermolysin in the presence of different salts

THERMOASE lyophilisate was dissolved at concentrations of 100, 50, and
25 mg/ml in 20 mM HEPES, 5mM CaCl, pH 7.5. Directly afterwards, a salt
selected from the group consisting of KCI, NaCl, LiCl, MgCl,, and CaCl, was
added and dissolved. As a control, no salt was added. Table 15 indicates the

concentrations of the respective ions in the solutions, taking into account the

amounts present in the lyophilisate. Note that the ions present in the HEPES buffer

are not accounted for in the table.

Table 15
Solutions of thermolysin with different salts added
K, Li",
conc. crude Mg™,
salt lyophilisate  thermolysin  thermolysin | Na’ Ccl | so/” | ca”™
added in [mg/ml] in [mg/ml] in[mg/ml] | ~[M] | ~[M] | ~[M] [M]
22 - 100 33 23 1.125 | 1.122 | 0.006 0
23 50 16.5 11.5 0.562 | 0.566 | 0.003 0
24 25 8.3 5.8 0.281 | 0.288 | 0.002 0
25 KCl 100 33 23 1.125 | 3.122 | 0.006 2.0




27 25 8.3 5.8 0.281 2.288 0.002 2.0 28 NaCl 100 33 23 3.125 3.122 0.006 2.0
29 50 16.5 11.5 2.562 2.566 0.003 2.0 30 25 8.3 5.8 2.281 2.288 0.002 2.0
31 LiCl 100 33 23 1.125 3.122 0.006 2.0 32 50 16.5 11.5 0.562 2.566 0.003
2.0 33 25 8.3 5.8 0.281 2.288 0.002 2.81 34 MgCl 2 100 33 23 1.125 5.122
0.006 2.0 35 50 16.5 11.5 0.562 4.566"0.003 2.0 36 25 8.3 5.8 0.281 4.288
0.002 2.0 37 CaCl2 100 33 23 1.125 5.122 0.006 2.0 38 50 16.5 11.5 0.562
4,566 0.003 2.0 39 25 8.3 5.8 0.281 4.288 0.002 2.0| Table 16 kPQPCdteS’
with respect gf the ﬂnxt res givepyin Table 15, |if ahd fof how a

st abl e honogeneo i Lgar, &l o | uty.en| oft hepno A \as
obt ai ned. T?% |d:sl%ty(\/va@c)ph‘;r £ ﬂdé??&ly% j%?%(g%glpt Igagzo 18%;? E%&s u?%r{;ent s as
2sen the|ta

Sess

descri bed i nBxanpl e {9. %esynbos pr ¢ eI'nd| cate as
follows: ass¥ssnent by viZ8ual |i nspéction a’d., 9628kjdé3&clft%r Adasyrenent
{###} opaquezs901INaci>10001doovenfl owy {00} af oudy 34l 3.190 oono} slo ghtly

cl oudy 131 400 {} |cle 0- |130,4sTabl e 1 St abhlity, 5 ong of
t her nol ysin 2a9fter differggt Scl|tS added sa]lq. add é;i ?3% @[31 % h] [ 10
h] [15 h] [200h] 22 |- (#8 (usadSasky (¥ a0 Hnr%%moo

>1000 >1000 31000icb1000 2® {###) Das#) |{##8) [#pay2] #8412 [ #6084 | 20000 >1000
>1000 >1000 $1000 >1000 s34 {ﬁ##}lé{s###} {##1) {#6#% {8863 | %6} %000 >1000

>1000 >1000 £31000 >1000 25 Kd {jgfg"#} {k###kﬁ\{##iibﬁéfiiﬁéﬁé’%ﬁ&? r##é#o} >1000

1 >1000- 26 Y
>1000 >1000 34 MeCl, | 100 | 53 Y[ ‘230 t[1a2s 522 [boos | 2.0
35 50 16.5 115 | 0562 | 4566 | 0003 | 2.0
36 25 8.3 5.3 0281 | 4.288 | 0.002 | 20
37| CaCl, 100 33 23 1125 | 5122 | 0.006 | 2.0
38 50 16.5 115 | 0562 | 4566 | 0.003 | 2.0
39 25 8.3 5.8 0281 | 4.288 | 0.002 | 2.0

Table 16 indicates, with respect of the mixtures given in Table 15, if and for how
long a stable homogeneous (i.e. clear, non-cloudy) solution of thermolysin was
obtained. Turbidity was assessed by visual inspection and measurements as

described in Example 9. The symbols presented in the table indicate as follows:

assessment by visual inspection a.u., 90° side scatter measurement
{###} opaque , 901 - >1000 (overflow)
{00}  cloudy 401 — 900
{o} slightly cloudy 131 - 400
{} clear 0-130

Table 16
Stability of solutions of thermolysin after different salts added

saltadded | [0.1h] | [1h] | [5h] | [10h] | [15h] | [20 h]

22 - () | (s | () | ) | ) | ()
>1000 | >1000 | >1000 | >1000 | >1000 | >1000
23 gy | e | e | e | e | e
>1000 | >1000 | >1000 | >1000 | >1000 | >1000
24 (HEY | e | | e | e | e

>1000 | >1000 | >1000 | >1000 | >1000 | >1000

25| KCl | (###y | (e#) | (pe8) | () | (ed) | ()
>1000 | >1000 | >1000 | >1000 | >1000 | >1000

26 o} | {o} | {00} | () | () | (B8
250 | 394 | 599 | >1000 | >1000 | >1000
27 4 { {3 {0} {00} | {###}

82 95 119 269 708 988




250 394 599 >1000 >1000 >1000 27 {} {} {} {o} {00} {###} 82 95 119 269 708
988 -32- salt added [0.1 h] [I h] [5 h] [10 h] [15 h] [20 h] 28 NaC {###}
{###} {###} {#aa} {spa} {sup} >1000 >1000 >1000 >1000 >1000 >1000 29 {} {}
{} {o} {0} {00} 85 115 129 189 350 487 {} {} {} {} {} {} 30 98 102 115 78
95 105 31 Lidl {} {} {} {} {} {} 78-833-76 115 104 126 32 {} {} {} {} {} {}
69 78 103 78 75 86 33 {} {v { {} {} {} 88 96 84 109 83 87 34 Wmyd,
{y {} {} {} 102 85 6109 76-35-{1} L+-H—Y9Y-{—96-86 87 79 115 78 36
0000040 84 = ol o5vg 9%1@1_7ﬁh137[@§cu16%{1} 4§30 43200 [ty {} 102 115
123 100 99 114 38 {} | &8 | { Nadi} [{(#f} (85| t8#95(+&6 |132) T899 {} 0 {} {} {} O
78 79 72 85 .110 95 Resllts ar|e1008hulog edflogs| $109051:A000 agtB& sent } /
"nunerical value" (af@| 90 sijdg} scditer {nepsuy gnest ) BXanpl e 8

85 115 | 129 | 189 | 350 '| 487

30 ) {) {} {} {} )
98 102 | 115 78 95 105

31 Lidl {} {3 {} {} ¥ 0
78 85 76 115 | 104 | 126

32 0 ) { {} {} ()
69 78 | 103 78 75 86
33 {) ) ) {} 0 0
88 96 84 109 | 8 87
34| MgCl {} 4 ) {} Y {)
102 | 85 78 96 109 | 76
35 U 9 ) i} {} U
96 86 87 79 115 | 78
36 {3 ) ) ) () 0
84 76 95 88 94 117

371 CaCl { y 0 {} 9 {
102 | 115 | 123 | 100 | 99 114

38 {} ) ) {0 ) {}
85 78 95 86 12 | 79
39 0 0 { O | O Y
78 79 72 85 10 | 95

Results are tabulated as {visual assessment} / “numerical value” (a.u., 90° side

scatter measurement)

Example 8
Determination of turbidity

For the present invention, instrument-based observations of turbidity were made
with a CARY ECLIPSE instrument (Varian, Inc. Palo Alto, CA, USA).

Two liquid samples were provided, the first being a homogeneous aqueous buffer
with 5 mM CaCl,, 170 mM NacCl, 20 mM HEPES, pH 7.5 as dissolved ingredients;
the second sample was a colloid consisting of the same buffer and additionally
about 5 mg/ml thermolysin (also see Examples 2 and 3). Before measurements
were taken, the colloid was allowed to form overnight at 10°C.

The parameter settings of the instrument were the following:

Instrument: Cary Eclipse
Instrument serial number EL06033429
Data Mode: Fluorescence

Scan Mode Emission



Determ nation of turbidity For the present invention, instrunent-based
observations of turbidity were made wth a CARY ECLI PSE i nstrunent (Varian,
Inc. Palo Alto, CA, USA). Two l'iquid sanples were provided, the first being
a honogeneous aqueous buffer wth 5 mMCad 2, 170 M NaCl, 20 nM HEPES, pH
7.5 as dissolved ingredients; the seeBfd sanple was a colloid consisting of
the sanme buffer and additionally about 5 ng/m thernolysin (al so see
Exanples 2 and 3). Before neasurenents were taken, the colloid was all owed
to form overni ghKnadel0C. The par anet erWseglengilyénnof t he i nstrunent were the
f ol | ow ng: Instgﬂﬁ%z Cary Eclipse Iqnggtrunent serial nunber EL06033429
Dat a Mbde: Fl uorescenc Scan Mbde Em ssion -33- X node Wavel ength (nm
Start (mm) 200 Sbiep (pdn) 1000 Ex. Wavel®®Agth (m) 800 Ex. Slit (m) 5 Em
Slit (nm 5 ScapyNedwldndt (i) 600 Degop interval (nm 1 Averaging Tine
(s) 0.1 Excitatjon filter Auto Emssion filter open PMI voltage (V)

medi um Corr ect e@x-s%gé{lmé O f Milticell holder Miulticell Mlti zero O f

Li qui d sanpl es WemeSHN zed in standargl quartz cuvettes. Both sanples were
characterized by way of a wavel ength scgpn, whereby the wavel ength of the

i ncom ng | i ght \Aé‘éanirﬁ'@r(%’é@ﬂl\sfrom 200 nﬁﬂ)to 1,000 nm The detection

wavel ength was Reqtineonstanf at 800 mml Nei t her fl uorescence nor

opal escence was %r%ct edqi e% attered Ii(gpt was detected at the wavel ength of
the incomng |ight: REsuI't'S Wr e ’ '

Excitation filter Auto
Emission filter open
PMT voltage (V) medium
Corrected spectra Off
Multicell holder Multicell
Multi zero ’ Off

Liquid samples were analyzed in standard quartz cuvettes. Both samples were
characterized by way of a wavelength scan, whereby the wavelength of the
incoming light was increased from 200 nm to 1,000 nm. The detection wavelength
was kept constant at 800 nm. Neither fluorescence nor opalescence was detected.
Scattered light was detected at the wavelength of the incoming light. Results are
depicted in Figure 1 (A) and (B). For the clear buffer sample the measured
intenstity of scattered light was about 100 arbitrary units (a.u.). For the colloid of
the second sample the scattered light created an overflow at the detector.

Example 9
Visual inspection and turbidity measurements

For the demonstration of the effects of the present invention, instrument-based
observations of turbidity were made with a CARY ECLIPSE instrument (Varian,
Inc. Palo Alto, CA, USA). The wavelength of the incoming light was 800 nm; 90°
side scatter was measured at the same wavelength (i.e. 800 nm). The parameter

settings of the instrument were the following:

Instrument: Cary Eclipse
Instrument serial number EL06033429
Data Mode: Fluorescence

Em.Wavelength (nm) 800



depicted in Figure 1 (A) and (B). For the clear buffer sanple the neasured
intenstity of scattered |ight was about 100 arbitrary units (a.u.). For the
colloid of the second sanple the scattered |light created an overflow at the
detector. Exanple 9 Visual inspection gégd turbidity neasurenents For the
denonstration of the effects of the preSent invention, instrunent-based
observations of turbidity were made with a CARY ECLI PSE i nstrunent (Vari an,
Inc. Palo Alto, ECAWU A) ... The, wavel eng of the incomng |ight was 800 rim
90 side scatte X\ivagveﬁs%%tal@a) at the stgﬁg wavel ength (i.e. 800 nm. The
paraneter settibxgSliofnnihe i nstrument were the follow ng: Instrunent: Cary
Eclipse Instru t ggﬁngl nunber ELO06@33429 Data Modde: Fl uorescence

Em Wavel engt h (ﬁ% -34- Ex.Wavelength (rim 800 Ex. Slit (rimp 5 Em
Slit (rim 5 AAverTime e®e) 0.1 Exci %eﬂtion filter Auto Enission filter
open PM vol t agg{i¥iodEBRe UM Ml ticel lphol der Multicell Milti zero O f
Replicates 1 Sanple averaging off Liquid sanples were analyzed in standard
quartz cuvettes.EMsggafiltethspecti on of ©R&} nol ysin containing |iquid sanpl es
in test tubes \A@&\/{Tp@nﬁ%ﬁ@d by groupi pgedidieg sanples into four categories:
(i) "clear", (ii) rsli cloudy", (... | oudy, (iv) "opaque". Thus,
categories (ii) &Blt](’Fl\]/ﬁoﬁdS% ected incr i\g‘élflgiﬁf degrees of turbidity. The
categories were Mohigr@ted with the rea@ddut of arbitrary wunits (a.u.) as

indicated in Ta%eepli%gfes Tabl e 17 Tur bi dilty of liquid sanples, categories

Sample averaging off

Liquid samples were analyzed in standard quartz cuvettes.

Visual inspection of thermolysin containing liquid samples in test tubes was
performed by grouping the samples into four categories: (i) “clear”, (ii) “slightly
cloudy”, (iii) cloudy, (iv) “opaque”. Thus, categories (ii) to (iv) reflected increasing
degrees of turbidity. The categories were correlated with the readout of arbitrary
units (a.u.) as indicated in Table 17.

Table 17

Turbidity of liquid samples, categories

Category Exemplary measured | Value range for category.
values

clear 114; 85; 95 0130

slightly cloudy 182; 188; 236; 248; 304; | 131 -400
297

cloudy 760; 783; 810, 815, 847 401 -900

opaque ~1000; >1000 901 - >1000 (=overflow)

For the purpose of the present invention, a “clear” thermolysin containing solution
is characterized by a turbidity (determined as above) which is about equivalent to
(i.e. about equals) the turbidity of a solution without thermolysin but otherwise
with the same composition and concentrations of the respective ingredients. In line
with the invention and as shown above, this corresponds to the range of 0 a.u. and
130 a.u., more preferred to the range of 50 a.u. and 130 a.u., determined as 90° side



Cat egory Exenpl ary neasured Val ue range for category values clear 114; 85;
95 0 - 130 slightly cloudy 182; 188; 236; 248; 304; 131 - 400 297 cloudy
760; 783; 810; 815; 847 401 -900 opaque -1000;>1000 901 - >I 000 (=overflow)
For the purpose of the present invention, a "clear” thernolysin containing
solution is characterized by a turbi-diXy (determ ned as above) which is
about equivalent to (i.e. about equals) the turbidity of a solution wthout
thermol ysin but otherwise wth the same conposition and concentrations of

t he respectsFatier jusipegeldghdvidh a) wavdlength wi 8A0 nie uhdrrethe iconditinas descshedn above,
this correspends to the range of 0 a.u. and 130 a.u., nore preferred to the
range of 50 a.u. and 130 a.u., determned as 90 side -35- scatter using
light with wavel engt h of 800 nm under the conditions described above.
Exanpl e 10 Mhot onetric detection of protein from THERMOASE

prepar at i orspekirophstefbutie deRttion of ProréiatfpefR THIERM O ASE ppardtiont | ce-col d
tenperature. THERMOASE was provi ded as freeze-dried anorphous powder (Daiwa
Kasei K K An anmount .of  THER E |yophilizate was di | ved .i n aqueous
Tris but A SRR o ek a5 e FErEa Fero e S, e

sol uti on of THERMHRMWSEvVdsy ppotvided zat Geedetdricd aophoty abwder (Daivan§asei . As soon
a a clear ti o] I e . . Su h NSpect | .

phot omet ri 28@3 f}gaﬁé%a%trée)i{ ?l;l%ﬁdé?@%@%ﬁlﬂ]hg%%\%% @?Sﬁ@h@e%dug% grrlsent | ot's
of THERMOASEffge centaimaigy 2@ thYleprGiR e d) mM PhistrlerH €5 toedelidrysolutiomed from
0.57 to O. ﬂ'plg) i i i r etween A (1 nmg/m)

val Ues det g['%{nl? e gﬁ%&?hﬁizafqux@géf)&{ceﬁiﬂritfo% NGRS/

nm an run were assuned to be insignificant
and snall er than other potential sources of error, Table 18 Percentage [wW W
of protein&crsgee & herderry §plation iwaHERiAmedE (pysessed abY ovisual ugsPRSUENE f erent A

(1 mo/ M) \eRbiiRset@S rda@in@E QREStaker & 279/ and AXSPOCT I ON

Three different lots of THERMOASE were analyzed repeatedly. Photometric
readings ranged from 0.57 to 0.61. The potential impact of differences between A
(1 mg/ml) values determined at 277 nm and 280 nm were assumed to be

insignificant and smaller than other potential sources of error.

Table 18
Percentage [w/w] of protein (crude thermolysin) in THERMOASE preparations
using different A (1 mg/ml) values as reference

A (1 mg/ml)
extinction
THERMOASE
at 277 nm 1.765 1.83
Lot
(range)

1 0.60 —0.61 | 34% - 35% 33%
2 0.57-0.59 | 32%-33% | 31% - 32%
3 0.58 —0.60 | 33% -34% | 32% - 33%

i
|
i



THERMOASE at 277 nm 1.765 1.83 Lot (range) 1 0.60-0.61 34% 35% 33% 2
0.57-0.59 32% 33% 31% 32% 3 0.58-0.60 33% 34% 32% 33% - 36- Patent Cains A
nmet hod for preparing a solution of thernmolysin (EC 3.4.24.27) in which the
di ssolved thernmolysin is in a stabilized form the nmethod conprising the
first step (P) of mixing a solid prepa@bation conprising thernolysin with an
aqueous solvent and nmaking a first solution, wherein the first solution
conprises (i) a buffer salt capable of maintaining a pHin the range of pH
4.5 and pH 9, (ii) one or nore salPatent&dYms i) thernolysin, and in the
first solution the aggregate concentration of the one or nore salts

including the bufhethos #brrréparing al sdlitioa of AR oBkinaBoUs. 404D 77M whdh B0 "M and
wherein the met hod 1fu her comri ses %ﬁlile #Jbseﬂ%ent s%egw(_]g]z‘. of af%d% ng to
the first sol ut PERRICHESERIN N ANBLA A Zef Fumy fsrmethpd © B salt s
sel ected from t bepgPouel adrsigss i sofid ofreplatlion NafiprisiNg NGBrmdlasin with, arli Cl

Md 2, Cad 2, and a m x}vuer{-) tirlaertaa%f ar}d tdi Shslﬁlr\{i ng rtlhetﬁeurf{rh[erolﬁa&{[,

t her eby prepari ﬂ%ueguges ordt 8 PSR h TRl EAUENS APESE) Va i ysinis in
a stabilized foompri®s The net hod according to claimi1, wherein in step (P)
the solid preparatio | Sl t 3 i B! rq one or
nore salts. 3. Tﬁz n&bﬁﬁ@ﬁ%@%%}%ﬁlﬁg&ﬁ%ﬁ?@tﬁ%? aﬁﬁg%‘fhgi%méﬁyogﬁlgg 23 élﬁer einin

step (P) the solid pHebaration conprises thermolysin at a concentration in

the range of abgut 20%%6{ Woll saftdind00% [W W . 4. The nethod according to any
of the claims 1 £g 3, wherein in step (P) the concentration of the

preparation conpfilidi HYTMAWEWel ysin in the aqueous solvent is in the range
of about 1 nmy/ man@ndtREREt solbnMe Hhgregate concentration of the one or more salts

including the buffer salt(s) is in the range of about 0.1 mM and 500 mM, and
wherein the method further comprises the subsequent step (Q) of adding to
the first solution a measured amount of a further salt, whereby the salt is
selected from the group consisting of NaCl, NaBr, NaNO;, NaJ, KCl, LiCl,
MgCl,, CaCl,, and a mixture thereof, and dissolving the further salt,

thereby preparing a second solution in which the dissolved thermolysin is in a
stabilized form.

2. The method according to claim 1, wherein in step (P) the solid preparation
comprising thermolysin additionally comprises one or more salts.

3.  The method according to any of the claims 1 and 2, wherein in step (P) the
solid preparation comprises thermolysin at a concentration in the range of
about 20% [w/w] and 100% [w/w].

4. The method according to any of the claims 1 to 3, wherein in step (P) the
concentration of the preparation comprising thermolysin in the aqueous
solvent is in the range of about 1 mg/ml and about 100 mg/ml.

5. The method according to any of the claims 1 to 4, wherein the concentration
of sulfate ions in the first solution obtained in step (P) is in the range of about
1 mM and about 10 mM.

6.  The method according to claim 5, wherein the total concentration of the
further salt in the second solution obtained after step (Q) is in the range of
about 2 M and about 3.5 M.



5. The method according to any of the clainms 1 to 4, wherein the
concentration of sulfate ions in the first solution obtained in step (P) is
in the range of about 1 nM and about 10 mM 6. The nmethod according to
claim5, wherein the total concentratlcy:} of the further salt in the second
sol ution obtained after step (Q is in-the range of about 2 Mand about 3.5
M -37- 7. The nethod according to any of the clains 1 to 6, wherein in the

second sol uti on Rbal et ALk, 56 Sy (Pink URiREICETE! ARLAN BT ykhergpl yain Ts

about 5 ng/im or F owdt an a
according to cl acplmuyn Ommeél ﬁqrthmé())sdwomcsmmjtqno@f tistraplysia isabostr st ep

(Q the concent 5?ﬁn%/91n lg}l%e&?adjr&(]%éghah g@t%tm%glﬂlrrg/m or higher, and | ower

t han about 35 in step (Q is selected fromthe
group consi sti n(% of NaC1 NaBr , KCl, LiC, MmCl2, Cad2. 9. A
i qui d conpdsi t ilBH meeshest a%qor@nm @Palmt%émﬁé?lpsmﬁh? ﬁeca)néﬁ@%@pa&béanqdorm a

di ssoci ated buf hgér §&d tQ }:ﬂleaé@h@erﬁfanai%m@nﬂb%nalsawoumlallﬂg/rmmagm pH 4.5
and pH 9, and a |lssoc ate ai{ Iect(g(tjnf thaj glr I&&&)nm t| n

NaCl, NaBr, O Fhaikapout 35eng njyeach thecygsher salf, i eof
wherein the COIﬁﬂ@ﬁStHel @dup 3o@smmgag“emaolu$waml NuNon, NeJ, KCMELlﬁQlM@CQI nor e,
and the COWOS?[&: pn contains thernolysin at a concentration in the range of
about 1 ng/m it 2about 10 ng/ M, the |liquid conposition being obtainable

by a nmethod according to any of the claims 1 to S. 10. A liquid conposition
conpri sing Wat e liqiié cnmipysition comarislhg satdr athedndlpsimin a digosigedifated buf f er

| t bl e of f d
550, ared: sal SRy Bt AuRkblfl S BNAR, Qpritl it ReBRRt ol Pand 0 B
NaJ, LiCl, MCleH Tawla disadagdsilkselectea fiemdhd grqm@oeslﬁlrtghé Nasdn¥el8i.t i on i s

a hOfngeneous S Q0,0 Naff OK Cl | V€] hMéC%, @ (TDafd a%ﬁgtﬁﬂéechex%m&h% contai ns
thernmol ysin at a concentration in the rangé of about 10 ng/ and about 23

nmg/ m, the |iquFOMBRHIYL it idoROBesHEOWHEUNRAbIfYr bye ahouﬁ%@hdaoracé%d dthg to any
of the clains 1cé@p&mdﬁtcoﬁain»squaﬂlo@@ﬁfpaﬁhtdoaoerﬁaﬁaﬁIlﬁltﬂar edf, afoer nol ysi n
|nad|ssomate or gbdls aled]&H r salt. capable o nﬁgwalmnga
pH in the range'd gﬁmaﬂ g 8th L, the, Jayd Lopthesition Oléﬁf‘mé EdMcentration
bel ow 500 MM amtktivddedcebmling to any of the claims 1 to 8.

10. A liquid composition comprising water, thermolysin in a dissociated form, a
dissociated buffer salt capable of maintaining a pH in the range of pH 4.5 and
pH 9, and a dissociated salt selected from the group consisting of NaCl, NaBr,
NaNOs;, NalJ, LiCl, MgCl,, CaCl,, and a mixture thereof, wherein the
composition is a homogeneous solution for five hours or more, and the
composition contains thermolysin at a concentration in the range of about
10 mg/ml and about 23 mg/ml, the liquid composition being obtainable by a
method according to any of the claims 1 to 8.

11. A liquid composition comprising water, thermolysin in a dissociated form, a
dissociated buffer salt capable of maintaining a pH in the range of pH 4.5 and
pH 9, and dissociated NaCl at a concentration below 500 mM, and wherein
the composition contains thermolysin at a concentration in the range of about
1 mg/ml and about 10 mg/ml.

12.  The liquid composition according to claim 12, wherein the conductivity of
the composition is about 20 mS/cm. ‘



t he conposition contains thernolysin at a concentration in the range of
about 1 ng/m and about 10 ng/m . 12. The |iquid conposition according to
claim12, wherein the conductivity of the conposition is about 20 nS/cm -
38 13. The | i qui d conposition according to any of the clainms 11 and 12,
wherein in the conposition the concent3ation of dissociated sodiumions is
in the range of 100 nmnv and 250 mM 14. The I|qU|d conp05|t|on according to
any of the clainms and 10, wherein at a ture of e range of
about 2C and3abddif 181@1drwn%ﬁm}0é\a?§ﬁorﬂir\séoweaw§ thestlpigs ]flo"i‘fHJa 5N {the

conposi tion t he thdugdrgtisitionothe tcbfcetGBRGS bt didgbcal@iodi@flUahsSistinehd tahd di ty of

a reference sol u“ﬁ@F@gk} ?rhgg(yaml d reference solution is conposed of the

same di ssoci ated the same respective concentrations as in
t he conposition according to any of the clainms 9 and 10, and whereby the
ref erence sdHut iThe ligacksont geaitivnl agsondingrto fanp@fidrt daittser gaff 10, Mherdilset of a

l'iquid conposi tic B%eq’gt%% & ?1%%]1%11 ?gf gnfou]é Es%gncii%bouttﬁ é?%rlef]f léal(g{ ﬁ\% Hou%ge

transport, or d| S
di ssoci at ed f or @fter formation of the composmon the turb1d1ty of the compos1t10n about

equals the turbidity of a reference solution, whereby said reference solution is
composed of the same dissociated ingredients at the same respective
concentrations as in the composition according to any of the claims 9 and 10,
and whereby the reference solution lacks thermolysin or fragments thereof.

15. Use of a liquid composition according to any of the claims 9 to 14 for storage,
transport, or dispensing of thermolysin, whereby the thermolysin is in

dissociated form.



