DRI ED ANDY OR M CROENCAPSULATED SACCHAROWCES CEREVI SI AE CELLS WTH A HI GH
CONTENT OF ( SH+) - SADENOSYL- L- METHI ONI NE, PROCESS FOR THEI R PREPARATI ON,
AND COVPGBOBhENS138ONTAI NI NG SAI D CELLS This invention retcatrrsodkoosiei ed

and/ or m croencapsul ated Saccharomyces cerevisiae cells with a high content
of (S)-(+)-S-adenosyl-L-methionine, a process for their preparation, and
conposi ti ons cont ai ni ngsal d ceI l's. | n art | cuI ar, the i nvznt | onyrel ates to

quantlty . Z ¥NE ‘
(S)-(+)- S—denos I-L rrethl on| ne.

unstabl e and conseq
produci n Al A /¥ HOZ ' £ Lo SAMe
(Cantoni et al. "Phosphorous netabollsnf Baltlnore 1952 2, 129; Cantoni et
al. J . Biol. Chem 1953, 204, 403) and its marketing. The stability
problemwas initially solved by salification, in partjcular in the form of
sul phat es. HoWbvemveptionsigl pgatte dsiad andpr gnrEoassiEpst lded Sagekaremices

effects, especially in the %?strlc mucosa, due to their_inherent acidity.
cerevisiae célls with a high content of (S)-(+)-S-adenosyl-L-methionine, a

process for their preparation, and compositions containing said cells.
In particular, the invention relates to Saccharomyces cerevisiae cells
5 wherein the diastereoisomer, free base, (R)-(+)-S-adenosyl-L-methionine
(hereinafter called (R)-(+)-SAMe) is in a quantity lower than or equal to 10%
of the diastereoisomer, free base, (S)-(+)-S-adenosyl-L-methionine
(hereinafter called (S)-(+)-SAMe).
BACKGROUND TO THE INVENTION
10 It is known that the (S)-(+)-SAMe ion is highly unstable and
consequently rapidly degradable if extracted from the producing cells. In fact,
many years passed between the discovery of SAMe (Cantoni et al.
“Phosphorous metabolism”, Baltimore 1952 2, 129; Cantoni et al. J. Biol.
Chem, 1953, 204, 403) and its marketing. The stability problem was initially
15 solved by salification, in particular in the form of sulphates. However, the
sulphate salts of SAMe sometimes cause side effects, especially in the gastric
mucosa, due to their inherent acidity.
It is known that (R, S) SAMe is a physiological donor of methyl groups
involved in enzymatic reactions of transmethylation, which is present in all
20 living organisms and has therapeutic effects on chronic liver disorders,
adiposis, lipaemia and atherosclerosis.
It is also known (J.W. Cornforth, J.A.C.S., 1977, 99, 7292-7300;
Stolowitz et al., J.A.C.S., 1981, 103, 6015-6019) that products containing
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It is known that (R, S) SAMe is a physiological donor of nethyl groups
i nvol ved in enzymatic reactions of transnethylation, which is present in
all 1ivi yoangasimas and has therapeutic effects on chr enr®EprRensenss21
di sorders, adiposis, |ipaem a and atherosclerosis. It is also known (J. W
Cornforth, J.A C. S., 1977, 99, 7292-7300; Stolowtz et al., J.A C S., 1981,
103, 6015-6019) that products containing(R, S) SAMe consist of a m xture of
two di astReyr $pBadviercems{sR)of(a-nisane afrfavq S)astergosqueersaiReH haxaMeand
followi ng nol ecul ar structure: R It has also been denonstrated (De La Haba
et al, J($B-G)SSAMBEIwhadh haog shadeldy wingmalarylassérustuiehe t wo
di astereoi soners, ie. (S)-(+)-SAMe, is enzymatically active by spontaneous
transnet hyl ati on and racem ion, and consequently g rates the formation
of the inactive diastereoi ENR) - (+)- SAMe anount iag toi.approx. 20% (Wi
et al., Biochenmistry 1983N722] 2878-2832). It has b¥én gbserjved that in all
t containing SAM& t i

the products avail abl e on l ctive
di ast ereoi somer (R)-(+)-SAW is prlesent in the amount Nof at |l east 20% it
has further been observed that saijd percentages incregse over tine to 40%
and nore due to -66%'“ aneous :Facenilsati on. 6?’% cells hdve a natural content
of (S)-(+)-SAwe equél\/t/o\@p’ﬁ gx. 100% but aimdustriral extraction and
purification methodol ogy R{rod &5 la partly degraded:pro and
consequently a m xture of §20°-(+)-SAI\/E and <80%%S)t (+)- SAMe

OH OH OH OH

S R
5 It has also been demonstrated (De La Haba et al., J.A.C.S. 1959, 81,
3975-3980) that only one of the two diastereoisomers, ie. (S)-(+)-SAMe, Is
enzymatically active by spontaneous transmethylation and racemisation, and
éonsequently generates the formation of the inactive diastereoisomer (R)-(+)-
SAMe amounting to approx. 20% (Wu et al., Biochemistry 1983, 22, 2828-2832).
10 It has been observed that in all the products available on the market
containing SAMe, the inactive diastereoisomer (R)-(+)-SAMe is present in the
amount of at least 20%; it has further been observed that said percentages
increase over time to 40% and more due to spontaneous racemisation.
The cells have a natural content of (S)-(+)-SAMe equal to approx.
15 100%, but the industrial extraction and purification methodology produces a
partly degraded product, and consequently a mixture of =20% (R)-(+)-SAMe
and <80% (S)-(+)-SAMe
These factors clearly confirm that the mixture of diastereoisomers is
unstable over time, and this was already known in relation to the product in
20 solution (G.L. Creason et al., Phytochemistry, vol. 24, N. 6, 1151-1155, 1985;
H.C. Uzar, Liebigs Ann. Chem. 1989, 607-610).
It has also been observed that (R, S) SAMe, and its salified forms



These factors clearly confirmthat the m xture of diastereoisoners is
unstabl e over tine, and this was already known in relation to the product
i n sol ut iwo 2066/13138¢r eason et al ., Phytochem stry, vol. 2d4T/HR2008/0055261- 1
155, 1985; H. C. Uzar, Liebigs Ann. Che 1989, 607-610). It has al so been
observed that (R, S) SAMe, and its sal?}ied f or nsapproved for

phar maceutical use, present problens of instability, in addition tqo the
conpl exi spprofvet hforppheyamaseusicabnge pprasent Rrel§ ot anstabiliygn snpddition
purification processes involve the use of strong acid resins (JP

13680/ 19@1the edrephaxityyof de pecnaIAion a0/ MUTRTateen PLPesssSEye speci al
reagents, such as picric or picolinic acid (US 3707536 and US 3954726);
however, theyKneat trurpfacatien prasessesatnvefthensssphke stongharidsgsins
consequently to the production of end products containing the inactjye

di ast er eQ@iPs 80/ h92 ),anbahﬁlnsxdéél@isnéﬁﬁoz)@%\lv@\?g) , Ol RN DIENE MG c?ﬁ’eﬁ’ra:icesses
I nvol ving the use of weak acid resins (JP, 14299/1981, FR-A-25

tEP— Q-So 1311@@)1;&; nstgc;walas omicpier oF aricelipts acibresy 7R 36t pyd H%a§§g%i%@éomar
o be obtained, and consequently a degree of purity i fficient for

phar maceboweskr,puhpyskend Aot Hsw ﬁlt??é%}ﬂéﬁ@twll’*rgﬁﬁeﬂ%ﬁ gg eo?“kpﬁé‘rsépé
processes allows greater purity to be obtained, partial racem satian

i npl i es, conseggndlyerie, thenaroguctieasoi 2004 oprqdaléé%Q i GRNIHREe flat) W3RV s
present; noreover, in sonme cases (FR 2531714), potassium bicarbonate is
used to dlasterepisomeenimoatyamaundexcaeding $&7%. wi t h consequent precipitation

of potassium IL_)Ierchl orate, whjch causes . . ) )
owever, purification processes involving the use of weak acid resins

10 (JP 14299/1981, FR-A-2531714, EP-A-0141914) only allow partial separation
of the active diastereoisomer to be obtained, and consequently a degree of
purity insufficient for pharmaceutical purposes.

Although the performance of some of the said processes allows greater
purity to be obtained, partial racemisation implies, in any event, that at least

15 20% of inactive diastereoisomer is present; moreover, in Ssome cases
(FR 2531714), potassium bicarbonate is used to extract the product from the
cells, with consequent precipitation of potassium perchlorate, which causes
difficulty with the separation and subsequent elimination of the product. In
EP-A-0141914, the lysis of yeast cells containing SAMe is performed in the

20 presence of an organic solvent (such as ethyl acetate, acetone, etc.), also using
chromatographic columns which require the use of resins with a particle size
of 100-200 mesh, involving heavy investments and maintenance costs for
regeneration and washing.

The use of solvents to extract the SAMe necessarily involves the use of

25  flameproof plant, solvent recovery and distillation systems, as well as the
separation and necessary drying of the depleted biomass, to prevent it from
being eliminated together with the residual solvent. All these factors clearly

involve an increase in expenditure and the cost of the operations.



difficulty with the separation and subsequent elimnation of the product.
In EP-A-0141914, the lysis of yeast cells containing SAMe is perfornmed in

t he presewoeo@fi3as2or gani ¢ sol vent (such as ethyl acetarer/me@sconss21etc.),
al so using chromat ographi ¢ col ums whi %h require the use of resins with a
particle size of 100-200 nesh, involving heavy investnents and mai nt enance
costs for regeneration and washi ng. The use of solvents to extract the SAWe
necessarily i NMaueset aé, uBeafimitanBmphysiqal dmtta, d6173e(2002)% 0165yl thd
distillation systens, as well as the separation and necessary drying of the
depl et eddiscbosgs shatt & AMevensy i be fstablizedn dyeltiohahegeednt b}gmhiéfzed/i yéasthe
residual solvent. Al these factors clearly involve an increase in
expendi t extractsdandietac askessdr extendper Ayopmdizer st eellsl Lyaphobnativnds

Bi ophysi ca Acta, 1573 (2002), 105-108, disclose that SAMe may be stabilized
by trehahoweven disashyhintdgeetisysinet thxiceHs tage subjeated 40| stessefulesamhitionsn

| yophi lized yeast cells. Lyophilization is however di sadvantageous si nce
the cel | éfrazen stib)@Ht eadt hestthewesduat TTH) andtrehglosszisnarthow oeswmgdt hen
thawed at 37°C) and trehal ose i s anyhow presuned essential to stabilize

i nt r acel tsdeatiabAbe stabikizaddtimicelubir 8AMal dde additiormate tiebalasey giapdd
economi cal and regul atory problenms. There is consequently a need for

deri vat i yegcovedoyadec Lopnemasal Sadereghditory proklepercent age of active
(S)-(+)-SAMe di astereoisoner is clearly higher than the inactive
(R) - (+) - SAVe Thereis camstquisatlyi anepé fonid¢riyativentoaglosagesioaniseolobéMei ne. A
further inportant goal would be a stable .

wherein the percentage of active (S)-(+)-SAMe diastereoisomer is clearly

10 higher than the inactive (R)-(+)-SAMe isomer, and wherein the said
percentage is stable over time. A further important goal would be a stable
administration dosage form of (S)-(+)-SAMe as a free base, without recurring
to the formation of salts and/or to stabilizing agents and without subjecting
yeast cells to stressful conditions..

15 DESCRIPTION OF THE INVENTION

It has now been discovered that SAMe free base is stable inside the
producing cell even without the addition of stabilizing agents. The protection
afforded by the intact cell wall of the yeast also promotes greater stability over
time at ambient temperature.

20 This invention therefore relates to dried and/or microencapsulated
Saccharomyces cerevisiae cells with a high content of (S)-(+)-S-adenosyl-L-
methionine, in the form of a free base obtainable from yeast cells which are
simply dried at temperatures ranging from 20 to 40°C, optionally under
reduced pressure, in particular from Saccharomyces cerevisiae strains

25 characterised by high-productivity of (S)-(+)-SAMe.

The cells according to the invention can be administered as such in

suitable pharmaceutical forms, especially capsules, tablets, gastro-resistant

tablets and the like.



adm ni strati on dosage formof (S)-(+)-SAVe as a free base, w thout
recurring to the formation of salts and/or to stabilizing agents and
wi t hout swbj2e@tizmgg2yeast cells to stressful conditions. pCDEBSRGBIISON OF THE
| NVENTI ON I't has now been di scovered that SAMe free base is stable inside
t he producing cell even without the addition of stabilizing agents. The
protection afforded by the intact cell wall of the yeast al so pronotes
great er st abi Suityblevestrainsreofit Santharnmycespeeravisiae Thns bensehadted by
therefore relates to dried and/or m croencapsul ated Sacchar omyces
cer evi si smeerirgs colames omigihatingtfeom plat(ig) on+YMs-agderossmplaref iudhirae, in
the formof a free base obtainable fromyeast cells which are sinply dried
at t enpebmithr exkemarfgdmg industriad feomedodiompati dinel prg-stationareditegel préssur e,
in particular from Saccharonyces cerevisiae strains characterised by
hi gh- pr osilisteiquiehily athecBjng ity -ability. toTpreo diisiel (S)e(d9eS4Me to the invention can
be adm nistered as such in suitabl e pharmaceutical forns, especially.
capsul es, tabTheSANbsprodudiiity afita stapinethaisaedeathd, talted SiNL2B49%tisai ns
of Saccharonyces cerevisiae can be sel ected b(y screeni ng col oni es
ori gi nat 21046§6.6% pi/alry ngetghtymergaspecifigadlyed 64 %uMm/dne Wr 6t Hhe aieh ofr om
industrial fernentation at the pre-stationary stage, and subsequently
checki ngfartreendbiiong gnd a‘Vpﬂ&%orePd(rs)w,(aqd m.spwé?c@/l\l\mlg?/@dlé% WHEY %ef a
strain thus selected, called G\L24/497, is

at the end of the enrichment stage.

The yeast Saccharomyces cerevisiae GNL24/497 has been classified as
10 such by the Perugia University “Industrial Yeast Collection DBVPG” on the
basis of its morphophysiological characteristics and by the DNA-DNA
reassociation technique. The strain Saccharomyces cerevisiae GNL 24/497,
which has been deposited in the DBVPG collection for patent purposes
according to the Treaty of Budapest dated 27 April 2005, under access number
15 DBVPG 8 P, constitutes a further subject of the invention.
The yeast is grown at industrial level according to known techniques
and conditions, and used to prepare bread-making biomasses wherein DL
methionine in the quantity of 0.5%-4.0% w/v, more specifically 1.0%-3.0%
w/v, is added to ordinary culture medium based on molasses (F. Schlenk and
20 R.E. De Palma, J. Biol. Chem. 1957 229, 1051; F. Schlenk, J.L. Dainko and
S.M. Stanford, Archives of Biochemistry and Biophysics 1959, 83, 28-34).
The biomass is collected by centrifugation, washed, resuspended and
subjected to a process of activation in a medium (hereinafter called “the
activation medium”) containing potassium phosphate; ammonium sulphate;
25 sodium citrate; magnesium, manganese, zinc and calcium salts; glucose and
L-methionine or DL-methionine (F. Schlenk and R.E. De Palma, J. Biol.
Chem, 1957, 229, 1051-F. Schlenk et al., Enzymologia 29, 283, 1965).

The activation process can be repeated 2-5 times, more specifically 2-3



2.0%6.0% w dry weight, nore specifically 3% 4% w dry w, at the end of
fermentation, and 7% 20% w dry w, and nore specifically 10% 16% w dry w,
at the engoebogiizessenri chnent stage. The yeast Sacchar ompcespe®@ic®uisii ae
GNL24/ 497 has been classified as such by the Perugia University "Industrial
Yeast Col |l ection DBVPG' on the basis oP its norphophysi ol ogi cal
characteristics and by the DNA-DNA reassoci ation techni que. The strain
Sacchar otiyess uadeeviesilaor@dn-2drdo Tonditicis; daitinesphaspgsesadeior utderDBVPG
collection for patent purposes according to the Treaty of Budapest dated 27
April 200Bghtupessuss crss contrbHed RAVRG Be® pH;owithi aarationeaoff Orlt-heér vAubj,ect of
the invention. The yeast is grown at industrial |evel according to known
t echni ques mot spedficatiys).2ahd ube;t at prieppreeatore - 26K i °6i, ovmsyEe
wherein DL nethionine in the quantity of 0.5%4.0%w v, nore specifically
1. 0% 3. O8pewiftically 280qd20GQ; bodb+24 i1, ouhtareespeedficatb8skiihon nol asses (F.
Schlenk and R E. De Palma, J . Biol. Chem 1957 229, 1051; F. Schlenk, J.L.
Dai nk® and S. VheSbimmhassdeodcattiatesn oh Bicoattevatson ymediangi caphyangs f1eg9, 83,
28-34). The biomass is collected by centrifugation, washed, resuspended and
subj ect ed.3% w (RG6ehy wicigbt/vohimanand monedpamf{dadheifremt 8%0-daf4 ety t he
activation nediunt) containing potassium phosphate; anmoni um sul phat e;
sodi um cixterigh ey ohmyaeAiftem enmictgaaes ¢he Zbiomassds catlbdaied 39l centrifugetioa and
L- met hi oni ne or DL-nethionine (F. Schlenk and R E. De Palma, J . Biol.

or microfiltration, washed several times with sterile water or phosphate buffer

pH 5.2 (£0.2), and then dried or microgranulated according to conventional
10 techniques.
According to a preferred aspect, the microgranulation can be performed
by a process which comprises:
a) centrifugation or microfiltration of yeast cells from the culture broth;
b) washing with water of the yeast cells and resuspension in sterile water;
15 c) possibly, the addition to the suspension obtained in b) of bentonite,
kaolin, silica, microcellulose, lecithinated sodium, and/or natural or
hydrogenated vegetable or animal oils; |
d) drying at low pressure of the mixture obtained in c) at a temperature of
between 20°C and 40°C to an H,O content of between 0.5 and 5%;
20 e) addition of excipients to the dried substance and direct compression of
the mixture;
f) granulation of the tablets obtained in €);
g) coating of the granules obtained in f) with molten wax.
This process is disclosed in European patent application no. 05425084.0
25 of 18.2.2005, filed by the Applicant.
The biomass of dried, microgranulated yeast is used to prepare tablets
with a weight of between 1.0 and 2.5 g, and more specifically 1.3-1.8 g, having

a content of the active constituent (S)-(+)-SAMe of between 100 and 400 mg,



Chem 1957, 229, 1051-F. Schlenk et al., Enzynol ogia 29, 283, 1965). The
activation process can be repeated 2-5 tines, nore specifically 2-3tines,
under st ewbl26060131332Nn-Steril e conditions; at atnospheri cpprTaEPIcds®oBr1 under
slight pressure; at a controlled pH or,free pH, with aeration of 0. 1-1 .5
v/ivim or nore specifically 0.2-1 .0 v7v/m at a tenperature of 25°C-35°C,
or nore specifically 28°C32°C, for 6-24 h, or nore specifically 8-1. 8 h .
The bi onaisd neorecepraificaldy heiwere L4 andt 3¢h mgdi hentablets £anbT PERTCE o5 t o
18% dry wei ght/volune, and nore specifically from 5% 15% dr i / vol une.
After ena¢ashiding fo thnown dashriques asing drigd wa%teml&i Auligh; 6%-@%-%%46
mcrofiltration, washed several tinmes with sterile ter or phosphate

buf fer pepment (0 by) adding taxsipignisequeh a5 drisgPemysiallieg seldyogengilice

conventional techniques. Accaording to a preferred_aspect, the .
mi cr ogr aglyicarelobehenatbempanesipreategiats (or Jhedkainldg @gﬁﬁfﬁitgﬁ% obggined

centrifugation or mcrofiltration of yeast cells fromth ulture_brqoth; b)
washing ean lspchaeoaied prich praipients|liks BF@GI%%}&E%@N&(EE%@J%@Q@H © ¢
possi bly, the addition to the suspensign obtained i %of. .bent oni tée,
kaol i n, ~ €0,i EWDRAGIdc &30 0%, titaarimhiioxide e ﬁﬂﬁo rBhcamtdPX1d%,
hydr ogenat ed vegetable or _anjmal oilsg; dl%ﬁ drying a&, | ow pressure of the

m xture Biethyhedrate, &Y &C yellawper ok thed s, tastapiandiseEasita rsddents an H20

content of between 0.5 and 5% e) .addition of .excipients Olt) e dried
subst ance andThFrBEenGempY Hdustppiedan greater detail in the examples be

OW.
Example 1
10 The yeast Saccharomyces cerevisiae GNL-24/497 (DBVPG 8 P) is grown

in an industrial medium based on molasses used for bread-making yeast, to
which 30 g/l of DL-methionine has been added, for 24 h at 28°C. The biomass
is collected by centrifugation and washed twice with tap water: creams with
20%=+2 g/dry weight/vol. and a total SAMe content of 3% (£0.5%) w/dry w are
15 obtained. In a 10-litre fermenter a medium is prepared containing:
glucose 82 g/l, DL-methionine 12 g/l, Na,NO; 10 g/1, KH, P04 3.5 g/l,
KOH 0.385 g/, (NH4); SO4 7.0 g/, MgSO, 0.5 g/l, antifoam 0.03 g/l. The
medium is heated to 28°C, and the creams are added until a concentration of
100 g/l dry weight is obtained. Activation conditions: agitation 200 rpm, air
20  0.25 v/v/min. At the end of glucose consumption, after approx. 12 h, the cells
are collected by centrifugation, recovering 100-102 g/l dry weight of biomass
containing 11.5% of total SAMe, of which 4,5% is (R)-(+)-SAMe isomer and
95.5% is (S)-(+)-SAMe isomer.
The biomass was dried at 28°C to an H,O content <0.5% w/w.
25 Analysis confirmed that the (R)-(+)-SAMe isomer content was lower
than 5%, and that the (S)-(+)-SAMe 1somer exceeded 95%.
Example 2

As per example 1, but the biomass is activated twice. 14.2% w/dry w of



the m xture; f) granulation of the tablets obtained in e); g) coating of
the granules obtained in f) with nolten wax. This process is disclosed in
Eur opean wetesyizagpl i cati on no. 05425084. 0 of 18. 2. 2005pchidresheloyssbhe
Applicant. The biomass of dried, m crogranul ated yeast is used to prepare
tablets with a weight of between 1.0 ahd 2.5 g, and nore specifically 1.3-1
.8 g, having a content of the active constituent l§E‘}ST)-(+ - SAMe of between
100 and %A6l 15 Mied isrmbéaisyedeidi wdiicly dbbaertv 150(Raht 86 M. 1spaeer apflet s
can be prepared according to known techniques using dried yeast with a high
(S) - (+) - Ao an (Bt )-AMEe watiarg exci pi ents such as microcrystalline

cel lul ose, silica, glycerol behenate, magnesium stearate (or the like). The
tabl ets thus Bhampled can al so be coated with excipients |ike Bl OGAPRESS(r)
VEGETAL, Labrafac(r) CC, EUDRAG T L3COD-55, titanium di oxide, tal %

col | oi dal si | Asqrerdéxatmples t andi2aputdhe baemasFpnderzqgs| 3 urd engichment j ke,
to standardi se gastric resistance. The invention is iII_ustrat0 d_in greater
detaid i pradessepaogiasgbbd e wdipreol totid SAMe, Sg&hl@hoﬁﬁcgs(@ef i siae
GN\L- 24/ 497 (DBVPG 8 P) is grown in an industrial nedium based on nol asses
used for SkMMadsomier agdyXnsl wdrywietghtzof G)i(orSHIMEet hi oni ne has been
added, for 24 h at 280C. The bionmass is collected by centrifugation and

washed twi ce Wixemplag water: creams with 20%2 g/dry weight/vol. and a
total SAMe content of 3% (x0.5% wdry w are . ) i
As per examples 1-3, wherein the dried biomass is microencapsulated

by adding bentonite and drying at 32°C (+2°C) under vacuum at 5 mbars,
10 ground to a fine powder and added to the granulate for microencapsulation as

indicated below:

g%

o Saccharomyces cerevisiae powder 10

e Mannitol 50

15 e Microcrystalline cellulose 10
e Colloidal silicon dioxide 2

e Mg stearate 3

e Glycerol behenate 888 . S

e Hydrogenated vegetable fat (Biogapress Vegetal 8M297, GATTEFOSSE) 20
20 The powder is suitably mixed with all the components except for the
hydrogenated vegetable fat. This mixture is used to make tablets with a
20-25 mm diameter which are then granulated in an oscillating granulator to
produce 300-1500 micron granules. The granule is coated with melted vegetable
fat using a recirculating screw mixer and left to cool at ambient temperature,
25  producing 500-1600 micron microcapsules containing 3.0 (£5%) x 10° CFU/g.
Example 5
The yeast Saccharomyces cerevisiae GNL-24/497-(DBVPG 8P) was

prepared and dried as described in example 1.



obtained. In a 10-litre fernenter a nediumis prepared containing: glucose
82 g/1, DL-nethionine 12 g/1, Na2NG3 10 g/1, KH2 P 4 3.5 g/ 1, KOH 0. 385
0/ 1, (NHANE 2069H3738Q 9/ 1, MgSO4 0.5 g/ 1, antifoam 0.03 gktr/EPb@ced2Lm i s
heated to 28°C, and the creans are addgp until a concentration of 100 g/1
dry weight is obtained. Activation conditions: agitation 200 rpm air 0.25
vivimn. At th@lpegjg.(a gl ucose consunption, after approx. 12 h, the cells
are col | ected Hd ibiegass ovas rabiseefng 2ostabiltyy/programwet gmbient

bi omass contai nin %1. 5% of total SAMe, of which 4,5%is (R)-(+)-SAwe

i somer aﬁam%.r%%?gé THHZ apfRHS RS %khe bi omass was dried at 28°C to
an H O content_ £0. 5% w w. Analysis confirnmed that the (R)-(+)-SAMe isoner
content was | o\&rd S PWPRsHs, thaeelhaveremechanspally | ywdeat t4Ueeded 95%
Example 2 As r ex le 1, but the biomass is activated twi ce. 14.2% w dry
w of total SA estaggqnglemﬁl,ShBWSvﬂthﬁSWI.tSQ@WIWdis (R) -(+)-SAMe isomer and
95.7%is (S)-(+)-SAWMe isoner. Exanple 3 As per exanples 1 and 2, but the

bi omass undergoes a third enrichnent process, producing 15.1% w dry w of
total SAVe, SAMPILE 4. 1% (RCK 9)- SAP{E(S):%BESAM@_%- GQRWE;J}%AE%&@}M of
(S)-(+)-BAMe. Exanple 4/ As per exanples 1 N"mﬁ(ﬁ* n tih 8 G pnass is
ni cr oenc apsLimag ég days
0 0.40 (£0.05) 94.50 (£0.1) 5.50 (+0.1)
15 0.40 (£0.05) 94.10 (+0.1) 5.90 (£0.1)
45 0.40 (£0.05) 94.10 (£0.1) 5.90 (+0.1)
75 0.40 (+0.05) 94.00 (+0.1) 6.00 (£0.1)
100 0.40 (£0.05) 94.10 (£0.1) 5.90 (£0.1)
120 0.42 (£0.05) 93.80 (x0.1) 6.20 (£0.1)
150 0.42 (£0.05) 94.00 (+0.1) 6.00 (0.1)
180 0.46 (£0.05) 93.90 (£0.1) 6.10 (£0.1)
Example 6

Tablets having the following composition were prepared with the dried

biomass, as indicated in examples 1, 2, 3, 4, according to known techniques:

CONSTITUENTS FUNCTION QUANTITY
Dried cells Active constituent 1350 mg
=200 mg

EXxcipients: core

Microcrystalline cellulose Binder 86.00 mg
Colloidal silicon dioxide Absorbent 7.00 mg
Glycerol behenate Lubricant 20.00 mg
Magnesium stearate Anti-adherent agent 7.00 mg

Total weight 1470 mg




by addi ng bentonite and drying at 320C (+£2°C) under vacuum at 5 nbars,
ground to a fine powder and added to the granulate for m croencapsul ation
as i ndi cavedodrizoas2 g% ¢ Saccharomyces cerevi si ae powdercifpeoosmosset ol 50 e
M crocrystalline cellulose 10 « Colloi,dal silicon dioxide 2 « My stearate 3
* dycerol behenate 888 - 5 ¢ Hydrogenated vegetable fat (Biogapress
Vegetal 8M297, GATTEFOSSE) 20 The powder is suitably mxed with all the
conponent s exgxampiey the hydrogenated vegetable fat. This mixture is used
to make tablets with a 20-25 nm dj aneter which are then granul ated in an
osci |l ating gFablgtsahayingothsr fdlssingnoompesitin: peEe @rémnegswﬂhh@egqira%@n eis
coated with nelted vegetable fat_using a recirculating screw mxer and | eft
to cool kipmassi éh!ndléﬂtf@rmwaéﬂpbsokjt}gi%ghmol@@@ 9 Eronn AP EhHEHBE | es
containing 3.0 15?9 x 109 CFU/gr Exan;EI e 5 The yeast Saccharonyces

cerevi si ae GI‘@O%WP SITEBMPEERTABL-Blepar ed and dried as described in
exanpl e 1. The dried bionmass was subjected to a stability program at anbi ent
tenperature (T= 25+2°C and RH= 60+5%.

CONSTITUENTS FUNCTION QUANTITY
Dried cells Active constituent 1350 mg
=200 mg
Excipients: core
Microcrystalline Binder 86.00 mg
cellulose
Absorbent 7.00 mg
Colloidal silicon dioxide Lubricant 20.00 mg
Glycerol behenate
Anti-adherent agent 7.00 mg
Magnesium stearate
Excipients (spinning)
Biogapress ® vegetal Protector 11.20 mg
(Glyceryl glycerol
palmitost.) Protector 11.20 mg
Labrafac ® CC * Filming agent 43.20 mg
Eudragit .L30D-55 ** Opacifier 7.20 mg
Titanium dioxide Anti-adherent agent 14.25 mg
Tale Desiccant 1.00 mg
Colloidal silicon dioxide
(Aerosol 200) Plasticiser 11.55 mg
Triethyl citrate Colouring 0.08 mg
Tartrazine yellow
Total weight 1569.68 mg

o * LABRAFAC (chain triglycerides)
e ** EUDRAGIT (copolymer of methacrylic acid)
o *** FD (tartrazine)

Example 8

10 The tablets referred to in example 7 were subjected to the



For anal ysis purposes, the cells were nechanically |lysed at +4°C. The table
bel ow shows the results obtai ned: Exanple 6 Tablets having the foll ow ng
conposi tiwo 2eev1peepared with the dried bi omass, as i n#cratreasionssexanpl es
1, 2, 3, 4, according to known techniqygs: Exanpl e 7 Tabl ets having the
foll ow ng conposition were prepared with the dried biomass, as indicated in
exanples 1, .2, 3,. 4, accordi n(% to knoviTe chni ques: COVPOSI TI ON PER TABLET
. * LABRAFEAEOTESISIANCE fotyResatding to ¢ erm Rhaymasanociaf upiensbe yl i c
acid) e« *** ED (t i ne anple 8 The table referred to in exanple 7
wer e subj@é%ﬁﬁﬁi&%r@i‘g@%@ PBE%T%‘&%dég‘ieﬁd houx the tahlpewsre
Phar macoqoggdii .rl_éSi ng the PHARMATEST PTL-5 disintegrator apparatus. After 1
hour the PES%et¥aGkre totally intact. CLAINS 1. Dried and/or
m cr oencapsul ated Saccharonyces cerevisiae cells with a high content of
(S)-(+)-S-adenosyl -L-nethionine, in the formof free base obtainable from
yeast cells which are dried at tenperatures ranging from 20 to 40°C,
optionally under reduced pressure, in the absence of stabilizing agents. 2
Cells as claimed in claim1, in dried form 3. Cells as clained in claim
1 or 2, in mcroencapsul ated form



4. Cells as clainmed in any of the preceding clains, obtainable by screening
col onies originating fromplating on YMagar a sanple of culture broth
t aken frowoizoeusiaszal fernmentation at the pre-stati onar PCIERG@®6/0035a1
subsequently checking its ability to pﬁadupe (S)-(+)-SAwe. 5 . _
Saccharomnmyces cerevisiae cells as clainmed in any of the precedi ng clains,
deposi ted t DBVPG col | ection under number DBVPG 8 P. 6 . Cells as
clainmed i f the preceding clainms, having a SAMe productivity of
2.0%6.0%wdry wat the end of fermentation and 7% 20% w dry w at the end
of the enrichnent stage. 7 . Pharnaceuti cal conp05|t!on3 canaln!ngb}he
cells clajnmed . in ¢l ai 1-6 as actiye constituent, mxed with suitable

exci pi en?]s. 8 f.)”ég PY maisEoeRcapsHlated Sagchprgmyges cerevimias ?ﬂejlﬂﬁdgﬂt_haa)l Iet s,

astro-resistant tabl nd capsules. 9 . Conpositions as claimed in claim
7or 8, vRER Somshf it @f-?ﬁ):tsr%@wexith-mféhtomwr (H)thSAﬁmnlbefb@é%banifLOQ
and 4Q0 ...10. Process for .the preparation of the cells clained in clains
1-6, whi ﬁ’%ﬂﬂ? Boan Yeath e i A o Aripd aygemperatees renglieg rao tf
0.5% 4. 0%w.v to.the medium based on bread- naki ng nol asses; - _
cent? i f uﬁfé)t por?pglfontaﬁlé( ‘H?%?Fa"seg}ws\?iipé?ﬁﬁ%e,wasqhéoﬂbss%egg@éémmmggbp@ct ed to
a process, of t.lvation ig a qediuntco tal ni ng pot assi um phosphat e;

fas! Weddnsla

anmoni um%ul p ag Gt {Ig;l, 1n dried formi.
3. Cells as claimed in claim 1 or 2, in microencapsulated form.
4, Cells as claimed in any of the preceding claims, obtainable by screening

10 colonies originating from plating on YM agar a sample of culture broth taken
from industrial fermentation at the pre-stationary stage, and subsequently
checking its ability to produce (S)-(+)-SAMe.

5. Saccharomyces cerevisiae cells as claimed in any of the preceding
claims, deposited in the DBVPG collection under number DBVPG 8 P.

15 6. Cells as claimed in any of the preceding claims, having a SAMe
productivity of 2.0%-6.0% w/dry w at the end of fermentation and 7%-20%
w/dry w at the end of the enrichment stage.

7. Pharmaceutical compositions containing the cells claimed in claims 1-6
as active constituent, mixed with suitable excipients.

20 8. Compositions as claimed in claim 7, in the form of tablets,
gastro-resistant tablets and capsules.

9. Compositions as claimed in claim 7 or 8, with a content of active
constituent (S)-(+)-SAMe of between 100 and 400 mg.
10.  Process for the preparation of the cells claimed in claims 1-6, which

25  comprises:

- the addition of DL Methionine in the amount of 0.5%-4.0% w/v to
the medium based on bread-making molasses;

- centrifugation of the biomass, which is washed, resuspended and



nmagnesi um nanganese, zinc and cal ciumsalts; glucose and L-nethionine or
DL- net hi onine; - possible repetition of the activation process 2-5 tines,
wi th aer avoanodd3izs:. 5 v/ v/ m and a tenperature of 25°C 3pCT/HPos06H0241 h; -

bi omass concentration in the activati on nmedi um of 2.5%to 18%dry _ _
wei ght/vol une; - centrifugation or m crc?fi |tration of the biomass, which is
washed several tines with sterile water or phosphate buffer pH 5.2 (0.2)
and then dried osuliestedr thud apraress c 6f dpefivatior onvemt imsdakmt exmiaigues. 11.

Strain of Saccharonyces cerevisjae deposited in the DBVPG col | ection under
nunber DBVPG 8 Ppotassium phosphate; ammonium sulphate; sodium citrate;

magnesium, manganese, zinc and calcium salts; glucose and
L-methionine or DL-methionine;
5 - possible repetition of the activation process 2-5 times, with aeration
0.1-1.5 v/v/m and a temperature of 25°C-35°C for 6-24 h;
- biomass concentration in the activation medium of 2.5% to 18% dry
weight/volume;
- centrifugation or microfiltration of the biomass, which is washed
10 several times with sterile water or phosphate buffer pH 5.2 (£0.2)
and then dried or microgranulated according to conventional
techniques.
I1.  Strain of Saccharomyces cerevisiae deposited in the DBVPG collection
under number DBVPG 8 P.
15



