Solid oral conpositions based on S-adenosyl nethionine
and/or NADH and process for obtaining them S-adenosyl
woredonitaasshe (SAMe) is a physiol ogi cal donor of PeET¥2g6/000610
groups present in all |iving organisms and is involved

in enzyme transnethyl ation reactions. This substance
therefore has a very inportant biological role and is
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active ingredient, understood to be the sumof the two
di ast&ctSsoners, and

This substance therefore has a very important biological role and is

essentially used in clinical practice as an antidepressant.

By “SAMe” is meant both the racemic mixture and the individual
diastereoisomers  (RS)-(+)-S-adenosyl-L-methionine [(RS)-(+)-SAMe)]
and (SS)-(+)-S-adenosyl-L-methionine [(SS)-(+)-SAMe)], as well as
mixtures other than the racemic mixture.

The difficulty of using S-adenosyl methionine as a drug and/or dietetic is
however known because it is extremely unstable at temperatures above 0°C
or in the presence of moisture, thro\ugh both degradation of the active
ingredient, understood to be the sum of the two diastereoisomers, and
through the conversion of active (SS)-(+)-S-adenosyl-L-methionine to
inactive  (RS)-(+)-S-adenosyl-L-methionine  (racemisation of the
substance).

Ttalian Patent no. 829906 describes a process for the preparation of
pharmaceutically acceptable salts of (SS,RS)-S-adenosyl-L-methionine
with quantities of inactive diastereoisomer (RS)-(+)-S-adenosyl-L-
methionine of 3% or less with respect to the active diastereoisomer (SS)-
(+)-S-adenosyl-L-methionine of 97% or more. The same applies with
regard to the need to use racemic mixtures with a high percenfage of the
active S,S diastereoisomer as this is the only ome which is
pharmacologically active. However, ,the patent confirms that although
more than 97% of active S,S diastereoisomer is obtained at ambient
temperature, the racemic mixture is unstable over time, with conversion of
the (SS)-(+)-S-adenosyl-L-methionine into  (RS)-(+)-S-adenosyl-L-
methionine in a relatively short time.

United States Patents nos. US13627, US663943, US98102 and US354263
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S,S diastereoisomer which is the most stable possible over time because
the R,S diastereoisomer is not only inactive but has a pharmacological
effect which opposes that of the S,S. However, United States Patents
US13627 and US98102 describe methods for stabilising S-adenosyl
methionine salts using the abovemeqtioned substances in a percentage by
weight with respect to the active ingreaient which is very much higher than
- 50%, and adding them in reconstituted aqueous solution to S-adenosyl
methionine salts, with final lyophilisation. This gives rise to high
production costs and very low yields because the % of ions in the final
product falls from approximately 50% to approximately 25%.
Racemisation of the S-adenosyl methionine is linked to three basic
parameters:
1. The nature of S-adenosyl-L-methionine salt formation.
2. The residual moisture content in the powder after drying.
3. The temperature at which the product is stored.
The rate of racemisation of SAMe as a salt of S-adenosy! methionine
paratoluene sulphonate differs from the racemisation of SAMe in the form
of S-adenosyl methionine-1,4-butene disulphonate salt, or S-adenosyl
methionine sulphate or as S-adenosyl Inethionine tosylate.
Although they have different pH for the same residual moisture content,
these four salts have very different stabilities and racemisation. The reason
for this has to be sought in the mechanisms of diastereoisomer degradation
and conversion in the various salts.
It is known that the drier the starting material the more stable the product
will be.
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S adelﬂga%x}es, formulétions based on S-adenosyl methionine reflect the
abovementioned instability and racemisation of the active ingredient,
(conversion of the active S,S diastereoisomer into the inactive R,S
diastereoisomer), with obvious adverse repercussions for the preservation
and storage of the material, even for short periods of time.
United States Patents US3954726 and US4057672 describe relatively
stable salts of S-adenosyl methionine, that is up to 25°C and 45°C,
respectively. United States Patent US4465672 also describes stable salts
of S-adenosyl methionine with 5 mols of a sulphonic acid with a pK of less
than 2.5.
In this latter United States patent, the process of preparing the product
comprises preparation of a concentrated aqueous solution of an impure salt
of SAMe, purification of the soluti01; and its elution with a dilute aqueous
solution of the preselected sulphonic acid, titration of the resulting eluate,
concentration and lyophilisation or spraying. Because of the high
instability of SAMe and its derivatives the use of an aqueous environment
makes the limitations of this process obvious, and even if residual moisture
content is successfully contained it is still unsuitable because of the
properties of tl;e inactive ingredient. .
Also these patents do not describe the rate of conversion of the active S,S
enantiomer at various operating and storage temperatures for the product.
Up to now no methods for stabilising the active (SS)-(-+)-S-adenosyl-L-

methionine diastereoisomer in acceptable percentages in solid oral

formulations, particularly tablets, are known. The only known concept is
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association with other antioxidants.

There has therefore hitherto been felt a need to identify a simple and
economic process which will make it possible to obtain a product based on
SAMe and/or NADH, with the removal of moisture and low hygroscopic
properties, with as a consequence increased stability in terms of both the
active ingredient and reduced racemisation in favour of stabilisation of the
reduced (S,S) enantiomer and NADH.-\

Surprisingly it has been found that the addition of calcium oxide and/or
calcium hydroxide brings about improved stability of both the SAMe,
regarded as the sum of the two S,S and R,S diastereoisomers, and the (S,S)
diastereoisomer and the NADH, through reducing the water content of the
SAMe and the NADH and by reducing its hygroscopic properties, further
favouring synergistic antidepressant action through the provision of
calcium.

Calcium oxide and/or hydroxide directly mixed with atomised SAMe
and/or NADH powder, or with solid formulations based on SAMe and/or
NADH, are successful in removing water through a chemical reaction with
the powder or the preparation itself.

In fact no other excipients which succeed in removing moisture in direct
mixture with the powder and/or preparations of SAMe and/or NADH over
time at relatively lower temperature‘s\(ls - 20°C), reaching values of close
to zero, are known.

The main reason is due to the highly hygroscopic nature of the SAMe
which is even greater than that of substances which are well known as

excellent desiccants such as silica gel, calcium chloride and others. This
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hitherto been possible to achieve hlgher stability of the active ingredient,

and therefore a reduced racermsaﬂon rate, than that of the starting material,
but at the limit this stability can be achieved.

Calcium oxide is instead a natural desiccant with very high reactivity in
relation to water. It reacts with it and changes to a calcium hydroxide,
eliminating it permanently in preparations.

CaO +2H,0 — Ca(OH),

Figure 1 shows the rate of absorption of H,O with different absorbent
substances including calcium oxide.

It will be seen that calcium oxide absorbs slowly but constantly up to 28%
of its weight.

Figure 2 shows the absorption capacity for water vapour of various
desiccants as the environmental humidity (RH) varies.

In this case it will be seen that calciuin oxide absorbs approximately 28%
of water in a highly reactive way in an environment with a very low
relative humidity.

Table 1 summarises the absorbent capacities of various desiccants under

different relative humidity and temperature conditions.

Table 1:

Properties of adsorbents

Montmor-

Molecular sieve Silica gel Ca0
Property g illonite clay CasS0s
Adsorption capacity at low
"ption capacity Excellent Poor Slight Excellent Good
concentrations of H,O
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in Table 1 demonstrate that calcium oxide is the only substance which is

consistently capable of removing the very small quantities of residual
moisture content of SAMe or the relatively high moisture content of
NADH, or its salts (approximately 1 — 1.5 % K.F. /approximately 5 —7 %
K.F.) by chemical conversion purely by physical contact, reducing it to
values close to zero.

This therefore reduces the second instability factor in SAMe, or its salts,
because of the high rate of racemisation of its active S,S diastereoisomer.
Table 2 provides moisture content values for five lots of starting material
of SAMe (S-adenosyl methionine paratoluene sulphonate) with its
corresponding analysis prior to mixing with calcium oxide and storage at

20°C for 21 days, and the relative accelerated stability at 53°C for 5 days.

Table 2:
stress test 5 days at 53 °C
Moisture . Total
Moisture SAMetitre | | " Moisture Total
content % K.F.| %8,8 % impurities SAMe | . ..
Lot content % ° % content% | %S,S| | impurities
t=21daysat20] t=0 ° titre %
K.F. =0 . : =0 KF. %
C =0
001 1.15 1.13 80.87 52.96 0.66 1.09 56.21 51.19 5.17
)
002 1.08 1.05 8002 | 4198 0.73 105 | 5631 | 5084 554
003 1.06 1.03 80.21 52.76 1.03 103 | 5612 50.11 4,55
004 1.09 1.09 79.82 52.23 0.94 0.99 55.79 | 49.58 434
005 1.04 L12 81.54 52.29 1.04 100 | 5528 | 49.99 5.02
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001 0.98 0.63 80.67 50.22 0.66 043 | 6647 | 5009 3.17
002 1.16 0.55 80.32 50.02 0.73 041 | 6543 50.00 2.78
003 1.00 0.70 80.11 50.16 1.03 039 | 6656 | 49.81 265
004 1.04 0.59 79.9 50.23 0.94 035 [ 6579 | 49.98 2.89
005 0.95 0.61 81.23 50.19 1.04 038 | 6725 | 4987 3.02
Table 4 shows moisture content values for five lots of starting material of
SAMe  (S-adenosyl  methionine-1,4-butene disulphonate)  with
corresponding analysis prior to mixing with calcium oxide and storage at
20°C for 21 days, and the relative accelerated stability at 53°C for 5 days.
Table 4:
Stress test 5 days at 53 °C
SAM titr Total
. : o titre .
Moisture Moisture content %s.8 ) ¥ impurities Moisture SAMo Total
Lot |content% K.F.!% K.F. =21 days =0 % % content% | % S,S | | . impurities
=0 at20°C =0 K.F. tire % %
=0
001 2.03 2.03 8458 | 51.34 0.44 209 [5943| 5004 406
002 2,01 231 8534 | 5154 0.56 221 | 6002 | 5003 423
003 1.98 1.99 83.89 | 5234 0.45 2.00 |[6032] 51.03 4,05
004 1.89 1.99 8482 | 52.02 0.67 196 [5949 [ 5172 463
005 1.94 2.02 85.34 5178 0.64 1.93 | 5898 | 50.79 447

Table 5 shows moisture content values for five lots of starting material of
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KF. =0 at20°C =0 =0 %KF. % %
001 194 1.33 84.21 50.01 049 078 [ 7034 | 50.00 2.03
002 | 1.89 145 8502 | 4073 0.50 087 |70.02] sgo1 1.98
003 | 187 1.27 8349 | 5012 0.45 093 [7132] 4989 2.00
004 | 1.80 1.38 84.54 50.34 057 081 (7189 50.04 2.13
005 | 184 140 85.25 50.08 053 0.88 | 7094 | 50.00 1.35
Table 6 shows moisture content values for five lots of starting material of
NADH with corresponding analysis prior to mixing with calcium oxide
and storage at 20°C for 21 days, anll the relative accelerated stability at
53°C for 5 days.
Table 6:
Stress test 5 days at 53 °C
o ‘ NADH Total NADH
oisture Moisture content (sodinm salf) | impurities Moisture (sodium salt) Total
1ot |content % K.F.|% KF. t=21 days titre % % content% titre % impurities
=0 at20 °C KF. %
=0 =0 =0
001 6.45 6.34 92.43 1.66 6.09 82.19 7.17
002 6.38 6.32 91.98 1.73 6.05 83.84 7.54
003 6.66 6.34 92.73 133 6.23 83.11 8.55
004° 7.09 6.87 92.23 1.44 6.54 84.58 7.34
005 5.94 5.76 92.45 1.64 5.00 83.99 7.02
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Table 7 shows moisture content values for five lots of starting material of

NADH with corresponding analysis after mixing with calcium oxide and
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001 6.21 320 84.53 (%) 1.50 349 81.19 245
. \
002 6.33 432 85.32 (%) 1.48 345 82.34 3.54
003 6.44 401 83.93 (%) 144 323 80.56 2.61
004 723 439 §4.23 (1) 1.54 354 82.56 3.14
005 6.87 3,98 83.95 (%) 1.43 1.10 82.49 3.02

(*) Lower titre because mixed with 10% of calcium oxide.

From the data shown in Tables 2, 3, 4, 5, 6, 7 it will be seen that the
mixture of calcium oxide in combination with SAMe (S-adenosyl
methionine paratoluene sulphonate and S-adenosyl methionine-1,4-butene
disulphonate) or with NADH causes the stability of the material at 53°C
for 5 days to increase with permanent removal of approximately 40% of
the moisture content when the mixture is stored for 21 days at 20°C, and
approximately 60% after the stress test at 53°C for 5 days.

Thus, one object of this invention\ relates to compositions comprising
SAMe and/or NADH, or their salts, in association with calcium oxide
and/or calcium hydroxide, and optionally pharmaceutically acceptable
excipients.

According to this invention, by “SAMe” is meant beth the racemic mixture
and the individual (RS)-(+)-S-adenosyl-L-methionine [(RS)-(+)-SAMe)]
and (SS)-(+)-S-adenosyl-L-methionine [(SS)-(+)-SAMe)]
diastereoisomers, including the mixtures other than the racemic mixture.

In particular, the compositions according to this invention contain SAMe,



relation to water. It reacts with it and changes to a
cal ci um hydroxide, elimnating it permanently in
w@e@parmss ons. CaO + 2H O Ca(OH) Figure 1 showsCT/IE2006/000610
rate of absorption of HO wth different absorbent
- substances including calciumoxide. It will be seen
t hat cal ci um oxi de absorbs slowly but constantly up to
28%of its weight. Figure 2 ghows the absorption
capacity for water vapour of various desiccants as the

| SO B LS ety
207 Bluthon Wiy 06 sgac e gt o, g o G
summeoinpesitiarh én alwoiatiem witagbeimi exddatnd/err qalsiigm hydroxide
A A
two BlogibeeeikhBffihdesbee tb e weighesithy edmigsition. Tabl e 1
dermonstrate that cal ¢ciumoxide is the only subst.a
whi cHnpgrticular, the compositions according to this invention contain r11\]‘:A(33H,
| orits éalts, in a quantity between 1 and 90% by weight, preferably between
5 and 50% by weight, with respect to the weight of the composition, in
association with calcium oxide and/or calcium hydroxide in a quantity of
between 1 and 40% by weight, preferably between 2 and 20% by weight,
with respect to the weight of the composition.
Preferably the said SAMe, or its salts, is S-adenosyl methionine
paratoluene sulphonate, S-adenosyl methionine-1,4-butene disulphonate,
S-adenosyl methionine sulphate, S-adenosyl methionine tosylate.
Preferably, the NADH is present in the form of its pharmaceutically
acceptable salis.
Preferably the said calcium oxide and/or calcium hydroxide is calcium
oxide alone, calcium hydroxide alone, or a mixture thereof.
The pharmaceutically acceptable excipients used according to this
invention are preferably selected from calcium sulphate hemihydrate,
magnesium oxide, malic acid, glutamic acid, glucono-delta-lactone, xylitol
and/or their mixtures.
Compositions according to this invention may optionally comprise at least
one further active ingredient, preferably selected from melatonin, I-
theanine and/or Il-tryptophan and/or 5-hydroxytryptophan and/or their
mixtures.
The compositions according to this invention may be in the form of a
direct mixture, tablets, capsules, granules and/or powder. In this invention
by direct mixture is meant a mixture of atomised powder of SAMe and/or
NADH, or their salts, in association with calcium oxide and/or calcium
hydroxide alone, without the addition of other excipients.

Preferably, the compositions according to this invention are in the form of



consi stently capable of renoving the very small
guantities of residual noisture content of SAMe or the
WO edoatt13sed y hi gh noi sture content of NADH, or PCHIRAIG®0610

(approximately 1-1.5 % K F. /approximately 5 - 7 %

K.F.) by chem cal conversion purely by physical

contact, reducing it to values close to zero. This
therefore reduces the second qijnstability factor in

SAMe, or its salts, because of the high rate of

raceni,sation of its active S59 dj.astereois r. Tabl

2 pr 5@?‘3@?5’]‘?{8 ipgqfazia Iy B fReiorm o] opridaary OQOafq%QEEs?@ecg@d?or
st ar ishaiebrémigittdiet9f SAME (S-adenosyl nethi onine

par at ol uene sul phonate) with its correspondi ng

anal y&itlis gpvestoR,cbypsdimagy Wbl is ameaint e tabletdebtainetl by direct

tor . f days, an he relative
2coer nafyion by Byl W et oo wrerptes
DI sttabilet icoiebuetrt tabled cvrtediith AdnigashBteSisRiht SilbatahdROby film-
mat eri al _of  SAMe (S-adenqgsyl nethionine paratol uene
sul plFBHst tplskiiy mepnta cogted dabletnahish infathescayeretivith water-

o Mot gL S e AT, BRIPR Bho AL 2
f or Fhdsythe chalplositidns hossdingits tihiseineanioanhay ab URim-Eaked
five v&lm%t \%/at%I-bgste rVt.elirnri]s esr,r%;e?fcreriaglly s(e):lfected from gum Lac (Shellac™)
and/or its salts, methacrylic acid, \cellulose acetophthalates, titanium
dioxide, talc, triethyl citrate, PVP K30, curcumin, lutein,
hydroxypropylcellulose, hydroxypropylmethylcellulose and/or mixtures
thereof.
By gastroresistant tablets according to this invention are meant tablets
capable of passing unghanged through the gastric barrier.
The said film coating with varnishes, when provided through Shellac™,
salts, cellulose acetophthalates and/or other coatings which are insoluble in
an acid environment, may render the compositions according to the
invention resistant to passage through the stomach. The varnishes
according to this invention may be present in a quantity varying from 1.0
to 1.98% by weight with respect to the composition.
The compositions according to this invention have approximately 60% less
moisture content (KF) than the co\mpositions based on SAMe known

hitherto and are approximately 12 times less hygroscopic than shown in

Table 6 above.

Table 8

Known tablets | Known tablets based | SAMe/CaO SAMe/Ca0O .
based on SAMe ~ |on SAMe tablets tablets

SAMe 400 mg|{SAMe 400 mg|(Examplel) |(Example 1)
tablets tablets

K¥% T=0 KF% T=24h* KF% T=0 KF% T=24h*
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530C f%eﬁ% ‘(*) Lower titre because mxed with
10% of cal cr’'um oxi de. Fromthe data shown in Tables 2,
3, 4, 5T=@m& it will be seen that the

The compositions according to this invention are preferably intended for

t—20C fnr

the treatment of depressive states.
A further object of this invention is a process for the preparation of solid
compositions for oral use comprising SAMe and/or NADH, or their salts,
in association with calcium oxide and/or calcium hydroxide which
comprises the following stages:

a) mixing of the SAMe, or its salts, with calcium oxide and

pharmaceutically acceptable excipients,

b) precompression and subsequent granulation of the mixture obtained
in stage a),
mixing of the granulate obtained in stage b) with pharmaceutically
acceptable excipients such as calcium sulphate hemihydrate,
xylitol, malic acid, glutamic acid, magnesium oxide, hydrogenated

fatty acids, precipitated silica, magnesium stearate, saccharose,

glycerol behenate,

d) compression of the mixture obtained in stage ¢), with the optional
addition of sweeteners and/or flavourings,

e) optional coating of the tablet obtained in stage d) with
hydrogenated fatty acids, N

f) optional aqueous phase film-forming on the tablet obtained in stage

e).
The process according to this invention is carried out in an environment in
\

which the relative humidity lies below 20% and the temperature is held



m xture of cal cium oxide in conbination wth SAWMe

(S-adenosyl net hi oni ne par at ol uene sul phonate and
w@G2@demssy| net hi oni ne- 1, 4- but ene di sul phonat BYT/DF2006/000610

wi th NADH causes the stability, of the material at 53C

for 5 days to increase with permanent renoval of

approxi mately 40% of the npi sture content when the

m xture is stored for 2 1 days at 20C, and

approximately 60% after the stress test at 530C for 5

days,. .Thus j ec f this ntion relates to
co?/rpbgﬁ‘”tegrb}]% cﬁ%%ﬁ Qﬁ’ﬁ%@fo@m@u&ﬂéﬁy N:ADH or their
sal t %radtﬂhtﬂﬁsé%%ﬁiﬂg% it ﬁv&ﬁio‘r‘ﬂ id rBrQP&a@Bf BRAEP Ut using a

cal ci um hydroxi de, "and optionally pharnmeaceutically
' accemtabigebbﬂelgrammter fitied owitlh reg stamleshimseshnbasting diles byt

"S t Dbt h t dth
i DPHGRR eay AR Tt onine
RS AbBalls, &
S it S s s

M xt Drelerally Heemt0ale 33%e byaweighic withcraspest to fbhe weight of the

partl g he conpositions according to this
|nven§]H %%O%tal n SAMe,or its salts, in a quantity of

bet WaRAXDRB Qorifcsafo%s hsed\mlagjmhntltprvefﬁmgﬁbm 1 to 90% by weight,
preferably from 5 to 50% by weight, with respect to the weight of the
composition.
In particular, the pharmaceutically '\acceptable excipients used in the
process according to the invention are preferably selected from calcium
sulphate hemihydrate, magnesium oxide, calcium carbonate, malic acid,
glutamic acid, xylitol, saccharose, anhydrous microcrystalline cellulose,
hydrogenated fatty acids, magnesium stearate, glycerol behenate,
precipitated silica.
More particularly, in step a) the active ingredient is preferably mixed with
calcium oxide from approximately 1.0 to approximately 10% by weight
and/or magnesium stearate from approximately 0.5 to approximately 5%
by weight and/or precipitated silica from approximately 0.5 to
approximately 2.0% by weight calculated with respect to the active
ingredient.
In stage c), the granulate obtained in b) is preferably mixed with
magnesium hydroxide from approxinjately 1.0 to 10.0% by weight and/or
microcrystalline cellulose from approximately 1.0 to approximately 20.0%
by weight and/or hydrogenated fatty acids from approximately 1.0 to
approximately 10% by weight and/or malic acid from approximately 1 to
approximately 10% by weight and/or glutamic acid from approximately 1
to approximately 10% by weight and/or glucono-delta-lactone from
approximately 1 to approximately 10% by weight, magnesium stearate
from approximately 0.5 to approximately 5% by weight and/or glycerol

behenate from approximately 1.0 to approximately 5.0% calculated with



bet ween 50 and 85% by weight, with respect to the

wei ght of the conposition, in association with calcium
w@z0ode13ssl/ or cal ci um hydroxide in a quantity BET/IT2006/000610

between 1 and 40% b*y wei ght, preferably between 2 and

20% by weight, wth respect to the weight of the

conposition. In particular, the conpositions according
to this invention contain NAR, r its salts, in a

quantity between 1 and 90% by wei ght, preferably

between 5 and 50% by ight, wth respect to the
wei gEESPEft 19 %Bﬁ%@ﬁ%ﬁ?%‘?r in association with cal cium

oxi deyARgAiRY, it 3hl HAWYALOMAGobdds AcSHRL ith ¥h®tnvention at

betweeén 1 and 40% by wei ght, preferably between 2 and

20% heastrengfitrtheniattiver mgpesident preferablyvisiegted Bemipelatonin, 1-

conpqQsition. Preferably the said,S or, I .

o SR T e BEHE B b e e, VA their

S- ademefyds ﬁﬁ%r MO BAdA- tol - Rixkhee efodl ithel kihrareat of depressive
me

S- adenosyl hi oni ne sul phate, S-adenosyl nethionine
t osylsteies: Preferably, the NADH is present in the form

of i tASt thgé € Cc%lé{ihg G\JvftP( lﬁlﬁ&%@ﬂaﬂgﬁ ?at%ala(:i?ls, preferably molten
hydrogenated vegetable f'atty acids, may be performed using conventional
processes known in the art, with if appropriate the addition of surfactants
which are miscible in the oily liquid.
According to this invention the coating mentioned in stage €) may be
performed using hydrogenated fatty acids, preferably molten
hydrogenated vegetable fatty acids, in a quantity of between approximately
0.4 and approximately 1.5% by weight with respect to the weight of the
composition.
The said stage h) in the process according to this invention, makes it
possible to reduce the hygroscopic nature of the tablet obtained in stage g)
by approximately twelve times, bring\ing about appreciable advantages in
any subsequent stage of aqueous phase film-forming.
Aqueous phase film-forming (stage i) may be carried out using a substance
or varnish preferably selected from gum Lac (Shellac™) and/or its salts,
methacrylic acid, cellulose acetophthalates, titanium dioxide, talc, triethyl
citrate, PVP K30, curcumin, lutein, hydroxypropyleellulose,
hydroxypropylmethylcellulose and/or mixtures thereof.
In particular the said film-forming may be carried out using substances
preferably selected from gum Lac (Shellac™) and/or its salfs.

. A further object of this invention is the use of SAMe or its salts in
association with calcium and magnesium for the preparation’ of
pharmaceutical, dietetic and/or nuiritional/pharmaceutical compositions for
the treatment of depressive states.

Yet a further object of this invention is a method for stabilising SAMe



Preferably the said cal ci um oxi de and/ or cal ci um

hydr oxi de i s cal ci um oxi de al one, cal ci um hydr oxi de
W@b@ne1388F a m xture thereof. The pharnmaceuti cedT/¥r2006/000610

accept abl e exci pi ents used according to this invention

are preferably selected fromcal ci um sul phate

hem hydrate, nmnagnesi um oxide, malic acid, glutamc

aci d, glucono-delta-lactone, Wylitol and/or their

m xtures. Conpositions according to this invention may

opt i GmdldrYNADHY! peeferablyl €RS{(S,8) ecnbhtidrh@l ciCits vealts, which

i ngredi ent, ;)referabl y. sel ected from nel at oni_n, d’L :

t hearfORWPTiaefd ISy USe. OF yAslcapm axidghgpddpr calcium hydroxide in the

5- hy Lyt @ g/ or their mxtures. The

conp sel(%%%aﬁésr%g@%r@g?ng to this invention may be in the

formEXAMPREE®Ct m xture, tablets, capsules, granules.

and/ o In this invention by direct mxture is
neantém%jre of atom sed powder of SAMe and/ or
NADH, 1081 ERSIOF £ ths sAMe RRAAAEAL I On wi th cal cium
oxi'de and/or cal cium hydroxi de al one, w thout the

addi tCampwsitioptased @xBSAMeesniphate p-toluene sulphonate

A. SAMe sulphate p-toluene sulphonate 800.00 mg
B Calcium oxide 70.00 mg
C. Magnesium hydroxide 80.00 mg
D. Saccharose 100.00 mg
E. Calcium carbonate \ 80.00 mg
F. Magnesium stearate 20.00 mg
G. Malic acid 40.00 mg
E. Hydrogenated fatty acid 50.00 mg
Total weight of core 1240.00 mg
F. Hydrogenated vegetable fatty acids 4.00 mg
G. Shellac® 30.00 mg
H.PVPK 30 6.0 mg
1. Titanium dioxide 5.00 mg
L. Talc 10.00 mg
M. Triethyl citrate 5.00 mg
N. Curcumin 0.050 mg
Total weight of tablet 1300.50 mg
1}
1.1. Mixing

The working environment was conditioned-to a temperature of 20°C and a
relative humidity value of approximately 20% RH. A B,C,D,Eand G
and 50% of F were then transferred to the mixer in the quantities indicated
above, leaving them with stirring for approximately 30 minutes. At the end

of this operation the resulting mixture was transferred to dry containers,



Preferably, the conpositions according to this
invention are in the formoftablets, nore preferably

wo poovhess8dr m of ordi nary, coated, film coated BCMIT2006/000610
gastroresistant tablets. In this invention, by
ordinary tablet is nmeant a tablet obtained by direct
conpression or conpression after granul ati on w thout
coating; by coated tablet isjgqreant a tablet coated
wi t h non-gastroresi stant substances; by fil ncoated
tablet is neapt a coated tablet which is further
cov e%l‘éféyﬁ/\‘i@ﬁoﬂ]é‘ﬁQ?%%f%‘@d’OQT&PH@H%@PeW%h var ni shes may

havel% ﬁ@é&ﬁoﬁgﬁgnst ant action. Thus, the conpositions
according to this invention may be filmcoated wth

\(NaL eTrremamadssmr of shesmixtet ewah|effested custingl of raatyg Hrachiae

Shel | ac ), and/.or _i1s , t [, [

{ cerriaen i i, paehRe S 25 Dy mf R pigh e 38, B dables
tri ebladheedidatiab He EMPatkB% sEBseGueRtl prodikiangranulate having

hydroxypropyl cel | ul ose, hydroxypropyl nmet hyl cel Mose
and/ geodrflowt chaeasterisiéeseof . By gastroresistant tablets

accor di t.9.this invention are neant tablets capable
of pL‘gg}%@mﬁ}?@hanged through the gastric barrier.

The tablets produced during the first processing stage were granulated on a

1000-1500 pm mesh, again in a humidity-controlled environment.

1.4 Mixing

The granulate obtained in stage 1.3 was transferred into the mixer, adding
magnesiurﬁ stearate and leaving it with stirring for approximately 30
minutes. At the end of this operation the resulting mixture was transferred
into dry containers.

1.5 Compression

Final compression of the granulate was carried out using a rotary machine
equipped with oblong punches of 21.0 x 9.8 mm adjusting the weight to
1240 mg/tablet and the compression force to at least 25 KP. The tablets
produced had a hardness of between 25 and 35 Kp.

Friability: < 1.0%; disaggregation time: < 15 minutes (measured using the
method described in U.S.P. 24_th ed.)

Moisture content according to K.F. <1.50%

Stability tests on uncoated tablets were performed at only 40°C and 75% RH
for six months and for a single lot because this is not a finished product. The
samples were stored in alu/alu blisters.

Table 9

Lot 001 — cores of 400 mg ion/tablet (qualitative/quantitative composition

in Example 1)



The said filmcoating with varni shes, when provi ded

t hrough Shellac(tm), salts, cellul ose acetophthal ates
w@ea701388% her coati ngs which are insol uble in BCI/ER20e/000610

envi ronment, may render the conpositions according to

the invention resistant to passage through the

stomach. The varni shes according to this invention may

be present in a quantity varylAhg from1.0 to 1.98% by

wei ght_with respect to the conposition. The

con‘poshb'tcms‘ pcMzﬁsmlirag tosshi § TAD/ew) | ORTA®Y €%)| SAMe
appraxi matel y {60% moi sture content (KF) than the
conpdsi ti ons ha%oé‘%f :A *kngwn hithefto and are
appl‘OXI mately mFﬁschm)s | ess hygroscopi ¢ than sﬁ’ovvn in
Tabl OV-C- Tﬁble u fJOOC 1,'_‘9}1 I(— ( i Qf”r
cont dnt g@ ordi nd%% the R& 1 |Fi sEHer pet Rad) T ‘ﬁOPrﬁg
The gonmesd)ti ons accorfing tothis invention arle
pr ef grably—+ntrendedfof—the tHeatnent of depresisive
statds OOTA 0.56 75.7 0.33 0.67 409.58
(40/1) '
001B 0.44 72.5 0.54 0.78 407.02
(40/3)
001C 0.35 70.3 0.76 0.98 404.78
(40/6)

Temperature (°C)/time (months); ~‘adenosine; ° methylthioadenosine; *
SAMe sulphate p-toluene sulphonate (mg/tablet);
The data in Table 9 show that the tablets have optimum stability.
1.6: Tablet cj)ating
The tablets resulting from the preceding processing stages were coated in a
bowl with a mixture of hydrogenated fatty acids (4.0 mg/tablet).
Hydrogenated fatty acid melting at 70°C was placed in a glass container of
2.0 litres and the temperature of the mixture was raised to approximately
75°C obtaining a homogeneous fused mass.
After the bowl had been preheated to approximately 65°C, approximately
250 kg of tablets were added and allowed to heat up to 60°C. The cores
were then protected by causing the previously prepared fused mass to
adhere to the moving tablets. The cores so treated were again left at 60°C
for approximately 3 minutes, until &e waxy layer had been completely

: cleaned from the basket of the bowl. ’
‘ 1.7: Film-forming on the tablets '

Shellac™ and PVP were dissolved in a container of suitable size until a
solution of 20% w/v was obtained, and triethyl citrate was added slowly

with constant stirring,



A further object of this invention is a process for

the preparation of solid conpositions for oral use
w@opnissng SAMe and/ or NADH, or their salts, P@I/IT2006/000610

association with cal cium oxi de and/or cal cium

hydr oxi de whi ch conprises the follow ng stages: a)

m xi ng of the SAMe5 or its salts, with cal ci um oxi de

and pharmaceutically acceptabg exci pients, b)

preconpreSS|on and subsequent granulatlon of the

gr;n r )6(1:1 B]ﬁg 3 ?qlqpr ?%%1523%’}1 mﬁ%ﬂ‘ ﬁ?d@é}}@l}lg@ figxide

acce pérﬂbélﬁ‘mﬁiﬁﬁ' WERNiSpedéd inab0 G %fcde‘i’éﬁlscédl Phet elgw resulting
hem hydrate, xylitol,” malic acid, glutamc aci

rragne@ismnsmlw pdmy@sﬁr mye theet MIIiicﬂl’ltsyhmon,dwaslung the container
pr eci ated sili.c nesi.um st ear sacc

gl yce \?’kﬂg SRRIREIMAEY qcﬁ {mgiir?iP’élé%di BReh Y ??éu"?ﬁt&/t ‘gﬁ'@-“g with a
obt ai feled 10 SbPBForfded Wit the optional addition of
sweet eners and/ or flavouri ngs,

During the first coating stage the temperature of the cores was held at 54°C
for approximately 40 minutes, and this was then reduced in regular steps
down to a value of 45°C in the final stage. ‘
After coating of the protected cores was complete, they were allowed to
dry for a further 10 minutes, again at 45°C. Finally reduction in the
temperature to 42-43°C was awaited so that emptying of the bowl could
begin, taking care to store the tablets in suitable envelopes which were
impermeable to moisture. No increase in percentage water content was
observed in the tablets produced in this way. All the checks specified by
the quality specifications were also carried out on these.

EXAMPLE 2

TABLETS OF 400 mg SAMe ion/tablet

Compositions based on SAMe sulphate p-toluene sulphonate

A. SAMe sulphate p-toluene sulphonate 800.00 mg
B. L- melatonin ] 2.00 mg

C Calcium oxide 70.00 mg
D. Magnesium hydroxide 100.00 mg
E. Calcium sulphate hemihydrate 100.00 mg
F. Calcium carbonate 160.00 mg
G. Magnesium stearate 20.00 mg
H. Malic acid 40.00 mg
I. Hydrogenated fatty acid ) 40.00 mg
Total weight of core ‘ 1332.00 mg
L. Hydrogenated vegetable fatty acids 4.00 mg
M. Shellac® 30.00 mg
N.PVP K 30 6.0 mg




e) optional coating of the tablet obtained in stage d)
w th hydrogenated fatty acids, f) optional aqueous
w@b@ga13883 m form ng on the tabl et obtained i n BCHUEI&)000610
The process according to this invention is carried out
in an environnment in which the relative humdity lies
bel ow 20% and the tenperature is hel dbetween 18 and
250C, preferably around 20C. ¥ anul ati on accordi ng to
this invention is preferably carried out using a '
r ot atlionithhiashedigtidnul ator fitted with a stainl 868 mgesh
havi ng hol es of between 1.2 mmand 3.2 mmi n |dj ter.
SAMe, ofalet g salts, is used in a quantity'varjliq?](g)erflgom
30 ta Laht, preferably from50 to 83% by m
wei grt(z,?qpvé\n)e?%d%%ect to the weight of the con'p%?iﬁtigon.
NADH, | RolCurdusnisal ts, is used in a quantity varlyP®#§0tagom

1 t o [90% by—wei-ght-—preferably—From5—+o0-—50%hy

wei gHtotahineight BBt t o the wei ght of the congég%??g’rg.
The quantities relate to the preparation of a standard industrial lot of
250.00 kg of tablets.

The tablets were prepared in the manner described in Example 1 using the

components and quantities indicated above.
Table 10
Lot 002 — cores of 400 mg/ion/tablet (qualitative/quantitative composition

in Example 2)
Lot | Moisture |S,S| AD* -‘MTAD3 SAMe® | L-melatonin
(Th)' | content% | % (%) (%) mg
(K.Fischer)

002 0.71 812 0.29 0.39 413.11 2.04
(20/0)

002A 0.50 76.8| 0.35 0.58 410.21 2.03
(40/1)

002B 0.52 73.07 0.49 0.65 411.54 2.03
(40/3)

002C 0.42 71.01 0.79 0.83 409.40 2.01
(40/6)

4

! Temperature (°C)/time (months); “ adenosine; > methylthioadenosine; °
SAMe sulphate p-toluene sulphonate (mg/tablet);

The data in Table 10 indicate that the\tablets have optimum stability.
EXAMPLE 3

TABLETS OF 400 mg SAMe ion/tablet

Composition based on SAMe sulphate p-toluene sulphonate



In particular,
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& ARRFSNRER Yeldfhs0% 60.00 mg
H. Magnesium stearate 20.00 mg

I. Malic acid 40.00 mg
L. Hydrogenated fatty acid 40.00 mg
Total weight of core 1480.00 mg
M. Hydrogenated vegetable fatty acids 4.00 mg
N. Shellac® 30.00 mg
O.PVPK 30 6.0 mg

P. Titanium dioxide 5.00 mg
Q. Tale 10.00 mg
R. Triethyl citrate 5.00 mg

S. Hydroxypropylmethylcellulose 10.00 mg
T. Curcumin 0.050 mg
Total weight of tablet \ 1550.05 mg

The quantities relate to the preparation of a standard industrial lot of

250.00 kg of tablets.

The tablets were prepared in the manner described in Example 1 using the

components and quantities indicated above.

Table 11
Lot 003 — cores of 400 mg ion/tablet (qualitative/quantitative composition
in Example 3) N
Lot (TA)' | Moisture S,S AD* | MTAD’ | SAMe® | L-theanine
content % % (%) (%)
(K.Fischer)
003 0.59 80.4 0.23 0.34 411.32 204.54
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I Temperature (°C)/time (months);

adenosine;

SAMe sulphate p-toluene sulphonate (mg/tablet),
The data in Table 11 show that the tablets have optimum stability.

EXAMPLE 4

TABLETS OF 400 mg SAMe ion/tablet

Composition based on SAMe sulphate p-toluene sulphonate

3 methylthioadenosine; *

A. SAMe sulphate p-toluene sulphonate 800.00 mg
B Calcium oxide 70.00 mg
C. Magnesium hydroxide 100.00 mg
D. Calcium carbonate 150.00 mg
E. Magnesium stearate 20.00 mg
F. Malic acid 40.00 mg
G. Hydrogenated fatty acid 40.00 mg
Total weight of core 1220.00 mg
H. Hydrogenated vegetable fatty acids 8.00 mg

I. Hydroxypropylmethylcellulose 30.00 mg
L.PVP K 30 6.0 mg

M Titanium dioxide 5.00 mg
N. Talc ‘ :‘ 10.00 mg
O. Triethyl citrate 5.00 mg
P. Curcumin 0.050 mg
Total weight of tablet 1284.05 mg

The quantities relate to the preparation of a standard industrial lot of




which are mscible in the oily liquid. According to

this invention the coating nentioned in stage e) may
wheoopetIses med usi ng hydrogenated fatty aci ds, PCT/IT2006/000610

preferably nolten hydrogenated vegetable fatty acids,

in a quantity of between approximtely 0.4 and

approximately 1.5% by weight with respect to the

wei ght of the conposition. Th& said stage h) in the

process according to this invention, nakes it possible

to regiick) thertmesoscopi c nature of the tabl et

obt ai ned i n stage Q) byaproxumte twel ve tines

bri ngThetablstsuvera prapetsiddn @C@ée ¢ in Bpgmple 1 using the

subsequent st age of ue h filmform ng.
Aqueo%%“1 gtéag(fﬂ lggﬁ‘ﬁnﬁlgc%t(egt g%e i) may be carried
out ugmﬁgbst ance or varnish preferably sel ected
from%umLac tn)) and/or its salts,

net ha&ARLETS EGOO?@@I AMese/igelet opht hal ates, titanium
di oxi éSmﬁhghé}n vadEd BY FAW[IL% %ﬁi’}%};ﬁge PR Quiphbfidtem N,

lutein roxypropylce

hy dr ojxy (8 saphdty baeluknd ashoand/ or ni xt ur es [t800:00aiig
B. Folic acid v 3.00 mg
C Calcium oxide 70.00 mg
D.Magnesium hydroxide 100.00 mg
E.Calcium carbonate 100.00 mg
F. Calcium sulphate 100.00 mg
G. Magnesium stearate 20.00 mg
H. Malic acid 40.00 mg
1. Hydrogenated fatty acid 40.00 mg
Total weight of core 1273.00 mg
L. Hydrogenated vegetable fatty acids 8.00 mg
M. Hydroxypropylmethylcellulose 30.00 mg
N.PVP K 30 6.0 mg
O Titanium dioxide ' 5.00 mg
P. Talc \ 10.00 mg
Q. Triethyl citrate 5.00 mg
R. Curcumin ' 0.050 mg
Total weight of tablet 1284.05 mg

The quantities relate to the preparation of a standard industrial lot of
250.00 kg of tablets.

The tablets were prepared in the manner described in Example 1 using the
componerits and quantities indicated above.

Table 12

Lot 004 — cores of 400 mg ion/tablet (qualitative/quantitative composition
in Example 5)



In particular the said filmformng may be carried out
usi ng substances preferably selected fromgum Lac

AWQﬂmeAlisssitn)) and/or its salts.

this invention is the use of SAMe or

A further objRCI/IX2N06/000610
its salts in

association wth cal ciumand magnesi um for the

preparati on of pharnmaceuti cal,
nutritional / pharmaceuti cal

di etetic and/or
capositions for the

treatment of depressive states. Yet a further object

+ 1o

H +. —
LL} 1O 1

of tl

e et st abid+atmg Y

SAMeand/ or , Br fg’Pa DI"y ™ t 1@(%%8 S'%ngi orlrzé’lrl(faccladr
its sal®g’ |whintdnt Honph ses®he Bk of cal cijum oxigle
and/ ¢r cal c/i:(ggésh%dioxi de{in the perc¢entages indicated
above.  EXAN WPLE 1 TABLETS OF 400 ng SAMe
i on/ { algioet |Con@fsi ti GQ.ldeBﬁ& hN0.3A gud.gshate 3.23
p-t ol u@ﬁ@ siul phonat ¢ 1.1} M xing The worKki ng
envi o ?1t was conditiofied t¢ a tenperaturle of 200C
and @ 004A 0.53 754 | 0.45 0.55 410.43 324

(40/1)

004B 045 72.8 | 0.55 0.67 409.76 321

(40/3)

004C 0.37 69.6 | 0.79 0.99 408.67 3.19

(40/6)

! Temperature (°C)/time (months); ~ adenosine; ° methylthioadenosine; °
SAMe sulphate p-toluene sulphonate (mg/tablet);
The data in Table 12 indicate that the )tablets have optimum stability.

EXAMPLE 6
TABLETS OF 400 mg SAMe ion/tablet

Composition based on SAMe sulphate p-toluene sulphonate

A. SAMe sulphate p-toluene sulphonate 800.00 mg
B. Folic acid 3.00 mg
C. Melatonin 2.00 mg

C Calcium oxide 70.00 mg
D.Magnesium hydroxide 100.00 mg
E.Calcium carbonate 100.00 mg
F. Calcium sulphate 100.00 mg
G. Magnesium stearate 20.00 mg
H. Malic acid _ » | 40.00 mg
1. Hydrogenated fatty acid ' 40.00 mg
Total weight of core 1275.00 mg

The quantities relate to the preparation of a standard industrial lot of

250.00 kg of tablets.




relative humdity value of approximtely 20% RH. A5 B,
C5 D E and G and 50% of F were then transferred to the
wOoreooen13sss t he quantities indi cated above, | eavPeIT2087000610
with stirring for approximately 30 mnutes. At the end

of this operation the resulting m xture was

transferred to dry contai nerszéfal ways controlling

nmoi sture content and tenperatUre. 1.2. Preconpression
Prec ression of the mxture was effected using a,

r ot ar yAe@RlR{STECTE RTED3EEdn Hhe Hannsy Aescpibeé FeExasmple 8 pingrhe
The . Reits 8hd phrlielnalaephgdNced had to be -
regul at to subsequently produce a granul ate having
good TdbdedXharacteristics. 1.3 Ganulation The tablets

O ancr 3093 “oreHEE Y55 edtn ek R SR e compositon
huni dintpiag@ 6)0! | ed environment. 1.4 Mxing The

" granul ate obtained in stage 1.3 was transferred into
the m xer, addi ng magnesium stearate and | eaving it

,Wi th ‘°iiot' T 'I{/fbisftﬁ'r'e Wwﬁtﬁ%@?’ GSAMC4 Folic acid L—melatonin‘
(TH)' | content% | % | (%) (%) mg mg
(K.Fischer) v

005 0.53 81.3|1 029 | 0.40 | 415.12 3.12 2.21
(20/0)

005A 0.50 76.2| 038 | 0.59 | 414.21 3.03 212
(40/1)

005B 0.41 73.2| 0.51 0.73 413.34 | 3.02 2.04
(40/3)

005C 0.29 69.2( 0.83 1.09 | 412.21 3.00 2.08
(40/6)

Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet); -

The data in Table 13 reveal that the tablets have optimum stability.
EXAMPLE 7 \

TABLETS OF 5.5 mg of NADH/tablet as sodium salt

- Compositions based on NADH without calcium oxide

DESCRIPTION OF COMPONENTS QUANTITY PER UNIT

Active ingredient

A)NADH mg 5.50
Excipients (core) \

B) Microcrystalline cellulose mg 7.00
C) Mannitol mg 26.0
D) Glycerol behenate mg 2.00

E) “Light” magnesium oxide * mg 8.0




m nut es.

At the end of this operation the resulting
m xture was transferred into dry containers. 1.
w@ovpn e3ssi on Fi nal

5

conpressi on of the granul at BCTERR006/000610

carried out using a rotary machi ne equi pped with
obl ong punches of 21.0 x 9.8 nm adj usting the wei ght
to 1240 ng/tablet and the conpression force to at
| east 25 KP. The tablets prodpged had a hardness of

between 25 and 35 Kp. Friability: < 1.

0%

di sa ﬁ\fagﬁbﬁlhlﬂgtedrété'e < t5nminutes{mepsur gousi ot
methl described in US P 24th ed.) LsflUre content
accof MFYCFFROBe 1. 50% Stability tests ®h uncoat eHo
t abl ’I‘c&al\ﬁﬁiﬁgﬁt opecrrt or msd at only “Z00C and fmgo RH 10T 55,0
mont ks a—staghe—t-et—because thi-s—is—hol—a
fini xem ents&?umig) The sanples were stpred in alu/alu
bl i siﬁ)'%heﬂa'cabl e 9 Lot 001 - cores of #O00 mg iop/tabbed
(qua f.)Pc‘ﬂzlid.oﬂé:ﬁl’Vﬂd”“ tatTveconposition— mg 0.20
L) Titanium dioxide mg 0.10
M) Anhydrous colloidal sﬂica mg- 0.20
N) Talc mg 0.20
O) Triethyl citrate mg 0.15
Overall weight of the coated tablets mg 52.85
* = Magnesium oxide light is a better lubricant than the heavy form
EXAMPLE 8
TABLETS OF 5.5 mg of NADH/tablet as sodium salt
Composition based on NADH with calcium oxide
DESCRIPTION OF COMPONENTS QUANTITY PER UNIT
Active ingredient \
A)YNADH mg 5.50
Excipients (core)
B) Microcrystalline cellulose mg 7.00
C) Mannitol mg 20.0
D) Glycerol behenate mg 2.00
E) Calcium oxide mg 6.00
F) “Light” magnesium oxide * mg 8.00
G) Magnesium stearate mg 0.50
H) Calcium carbonate mg 1.00
Total weight of core mg 50.00
Excipients (coating)
I) Schellac mg 2.00
L Povidone (PVP) mg 0.20
M) Titanium dioxide mg 0.10
N) Anhydrous colloidal silica . mg 0.20
0) Talo ' meg 020
P) Triethyl citrate mg 0.15
Overall weight of the coated tablets mg 52.85

* = Magnesium oxide light is a better lubricant than the heavy form




in Exanple 1)IT enperature t me non s ; a enos ne; net
y oa enos ne; SAMe sul phate p-tol uene sul phonate

W@ o/tigdsBet ); The data in Table 9 show that theCT/EHRDEI®0610
have optinum stability. 1.6: Tablet coating The
tablets resulting fromthe precedi ng processi ng stages
were coated in a bow wth a mxture of hydrogenated
fatty acids (4.0 nyg/tablet). drogenated fatty acid
nmelting at 700C was placed in a glass container of 2.0
litres and the tenperature of the m xture was raised
to apﬂ{e" YhaRkigt Ye14rrGoC Efga% bddgkich BOILASRBAY Sndud&RE lot of
nass. ter t he % h een preheated to
appr ¢30.0bkgoftablsE, approxi mately 250 kg of tablets

wer e .a d Il to heat up to 60C. The cores

wer e T4 1@@&3@6@8&@ causi ng the previously prepared
fusecgtagﬁﬁ,ﬁegsaglﬁgmgh@db}ﬁu@pvi ng tablets. The cores
so treated were again at 6Q0C for approximtely 3

m nut¥ebilitnei #07 7@%V&Hy(SIFB§§S TR bansnatcamFrit iemperature
over a long period (SHELF LIFE) for the composmons in BExamples 1, 2,

Q.

(

3,4,5,6,7,8 obtained according to the process according to the invention
were evaluated for changes in appearance (essentially change in colour),
titre of SAMe sulphate p-toluene sulﬁhonate and NADH and other active
ingredients (mg/tablet), increase in degradation purities, moisture content
(KF) and % of the active (SS)-(+)-S-adenosyl-L-methionine
diastereoisomer; the presence of any degradation products, which can be
substaﬁtially identified as adenosine and methylthioadenosine and oxidised
NADH, expressed as a percentage with respect to the mg of SAMe-toluene
sulphonate per tablet and reduced NADH, was further checked by HPLC.
STRESS TEST

The tablets were prepared in stoppered glass bottles and enclosed in such a

way as to reproduce the conditions of final packaging (generally
- aluminium/aluminium blister).

The samples so prepared were stored for six months in a stove

thermostatted to a temperature of 40 = 2°C and 75% RH.

Nine samples from three different lots were used for the 400 mg tablets

(Examples 1, 2, 3, 4, 5, 6), and each sample from each lot was sampled

after 0, 1, 3 and 6 months.

The following tables (14 — 37 ) report the results of the stress test.

Table 14 .
Lot 006~ tablets of 400 mg ion/tablet (Example 1)
Lot | Moisture | S,8 | AD*(%) | MTAD’ (%) SAMe"
(TA)! content % %

(K. Fischer)
006 0.73 78.4 0.24 0.41 411.98




cl eaned fromthe basket of the bow .

1.7 Filmformng

on the tablets Shellac(tm and PVP were dissolved in a

we@onwraiyses of suitable size until
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" Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 15 (
Lot 007- tablets of 400 mg ion/tablet (Example 1)
Lot Moisture S,S | AD* (%) | MTAD’ (%) SAMe'
(TA)! | content % %
(K.Fischer)
007 0.61 79.2 0.3‘1 0.55 412.32
(20/0)
007A 0.62 75.4 0.39 0.69 411.88
(40/1)
007B 0.57 73.1 0.52 0.72 410.67
(40/3)
007C 0.49 ;70.1 0.77 0.89 408.65
(40/6)

SAMe sulphate p-toluene sulphonate (mg/taBlet) ;

Table 16

N

Lot 008- tablets of 400 mg ion/tablet (Example 1)

' Temperature (°C)Atime (months); * adenosine; > methylthioadenosine; *

Lot
(TH)!

Moisture
content %
(K_.Fischer)

S,S
%

AD(%)

MTAD’ (%)

SAMe*




begin, taking care to store the tablets in suitable
envel opes which were inperneable to noisture. No

WO p@resIses i n percentage water content was 0bseP@EUI2006/000610
the tablets produced in this way. Al the checks
specified by the quality specifications were al so
carried out on these. EXAMPLE 2 TABLETS OF 400 ng SAMe
ion/tabl et Conpositions basedypn SAMe sul phate
p-t ol uene sul phonat eThe quantities relate to the

re arat i n a2 ctandard i ndiict Lot nof 260 AN |
p p T 1 OT \*J A\

of 2l
of tabrbé)tss. Th%fg]t abl et72'9 re‘ﬁﬁ%ep ar ed (H? t he
descr|i pe@)ijn Exanpl g 1 usiing the gonponents and
quantp-ti-es—i-ndi-cat-ed —JFablel 1010t 002 €0
of 4C00%ﬁ‘i on/ Q'Z\EI et (Gd‘al i t &FPve quarﬂ'§9t ativye 407.
conpgsidojign i n Exanple 2) (“Tenperature (C)/time
(mont|hs) ; "2 adenosine; 3 nethyl t hj oadenosi ne] SAMe
sul phate p-toluene gul phonate. (ngjtablet);

008B 0.61 71.1 0.74 0.74 407.04
(40/3)
008C | .0.55 68.8 0.88 0.84 404.21
(40/6)

! Temperature (°C)/time (months); “adenosine; * methylthioadenosine; *
SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 17

Lot 009 - tablets of 400 mg ion/tablet (EXAMPLE 2)

Lot Moisture | S,S | AD*| MTAD’ | . SAMe" L-melatonin mg
(TA' | content% | % | (%) | (%)
(K.Fischer)

009 0.54 80.3(0.34| 0.33 412.13 2.02

(20/0)

009A 0.50 77.41039{ 045 410.54 2,01

(40/1)

009B 0.43 72.510.54| 0.67 410.01 2.00

(40/3) _

v

009C 0.32 70.310.84| 0.93 408.44 1.98

(40/6)
' Temperature (°C)/time (months); * adenosine; > methylthioadenosine; *
SAMe sulphate p-toluene sulphonate (mg/tablet); >
Table 18 '

Lot 010 - tablets of 400 mg ion/tablet (EXAMPLE 2)
Lot Moisture | S,S |[AD?| MTAD’| SAMe' | L-melatoninmg
(Th)! content % | % | (%) (%)




v The data in Table 10 indicate that the tabl ets have

optimum stability. EXAMPLE 3 '

TABLETS OF 400 ng SAMe

wo ev/nedsBet Conposition based on SAMe sul phat ePCT/IT2006/000610
p-t ol uene sul phonat eThe quantities relate to the

preparation of a standard industria

| ot of 250.00 kg

of tablets. The tablets were ﬁ]epared in the manner
descri bed in Exanple 1 using e conmponents and
quantities indicated above. Table 1 1 Lot 003 - cores
of 4Q0 ngy i@ Fisdbkmt| (qlialiftative/quantitative
conpgstisizon Ty Exanyt S ienetature £ titme
( mont|hs 1;O den(c))'3| ne; 8(r7f81 ?135/% h(li%%d enc?%?'ﬁ%; SAMe 2.03
sul pHa€28/0p-ft ol uene sul phonate (ngf/tablet);| The data in
Tabl € witat—t ablets-haje—aptimdmstabi+ty-
EXAVBLETUS ThagL BT of 12800 Y| Ive | ordPbabl dt 03
(40/1) ,
010B 0.51  |72.3|0.67| 0.69 408.56 2.00
(40/3)
010C 0.48 70.0(0.86| 0.98 406.98 1.95
(40/6)

' Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 19
Lot 011 - tablets of 400 mg ion/tablet (EXAMPLE 2)
Lot Moisture | S,S [AD*| MTAD’ | SAMe* | L-melatonin mg
(THY' | content% | % | (%) | (%)
(K.Fischer) :
011 0.75 7831024 0.34 412.21 2.00
(20/0)
011A 0.55 75.81035] 0.55 410.29 2.02 .
(40/1)
011B 0.50 73.110441 0.77 409.65 1.98
(40/3)
011C 0.47 7131075 0.97 407.65 1.95
(40/6)

" Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet); ‘

Table 20
Lot 012 - tablets of 400 mg ion/tablet, (Example 3)
Lot Moisture | S,S |AD* | MTAD® | SAMe* L-theanine




Conposition based on SAMe sul phate p-tol uene
sul phonate The quantities relate to the preparation of
w@2@vansss d i ndustrial | ot of 250. 00 kg of tablPCHIT2065000610

tabl ets were prepared in the manner described in

Exanpl e 1 using the conponents and quantities

I ndi cated above. EXAMPLE 5 TABLETS OF 400 ng SAMe
ion/tabl et Conposition based g0 SAMe sul phate

p-t ol uene sul phonate The quantities relate to the

pr eparation——of & stafgaf g HRrdgstria—tot—gi—256-—066—kg
of tabﬁéft)s. 'ﬁ%nf%bl ef’s %@re Fepjared i n tlhe manner
descri bed i|nXBischyad ¢ 1 usirlg t he conponentis and -
guanti-tes—-rat-cat-ed—abpve+—Table—12)-0+—G04 %06' es
of 4(00|Jra ion/Q'g | et 8?‘1 I tafﬁl e qayﬁ%‘?tativezo 03
conpos@viopny i n Exanpl e pb)enperature t nme non s ; a
enos He—pe—y—oa—ends—hbe—ISAMe_sul-phat e p-it-el-uepe
sul pH ofd3A, (ng?l'F]abl 4754 10.437 "0.66 413.43 203.54

(40/1)

012B 0.58 7221054| 0.76 411.32. | 203.32

(40/3)

012C 0.43 70.210.64| 0.89 410.98 202.46

)}
(40/6)

! Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; °

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 21
Lot 013 — tablets of 400 mg ion/tablet (Example 3)
Lot | Moisture |S,S|AD’|MTAD’| SAMe* L-theanine
(TA)! | content% | % | (%) | (%)
(K Fischer)
013 0.73 79.5(10.25¢1 0.53 412.45 203.01
- (20/0)
003A 0.64 76.110.38| 0.64 412.01 202.83
(40/1)
013B 0.55 72.510.65 O.~\72 410.52 202.01
(40/3)
013C 0.47 69.910.79| 0.96 409.74 201.21
(40/6)

' Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; °
SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 22

Lot 014 - tablets of 400 mg ion/tablet (Example 3)



The data in Table 12 indicate that the tabl ets have
optimum stability. EXAMPLE 6 TABLETS OF 400 ng SAMe

wo ow/nedsBet Conposition based on SAMe sul phat ePCT/IT2006/000610

p-tol uene sul phonate The quantities relate to the

preparation of a standard industri al
of tablets. The tablets were
descri bed in Exanple 1 using

| ot of 250.00 kg
gﬁepared in the manner
he conponents and

quanti-ties indicated ahn\/ez Tahl spJ? l m; 05 - _cores
of 400 Ikl ijoMAdHEel S¢Sy |MAFARE) qSAMe t gt i Jetheanine
composityhion tdhdsxanpl g p %) |1 €@per @t ure (O tinme
(rmonths); adengsi ne] mef hyljt hi oadenosi ne; |SAMe
sul phat e p-| &R $ul phongte (ng/tablet); The data in
Tabl ¢ B3 Tevea] g1 Nay 73 Ay IADTELS Mave; FPLITUM 505 o1
st abi Ilél)/. EXAMPLE 7 TABLETS OF 5. 5 ng of [NADH/ t abl et
as sodetM galt \ |
003A 0.60 176.4]045| 0.55 411.01 201.43
(40/1)
014B 0.57 72.910.67| 0.76 410.52 200.01
(40/3)
014C 0.47 70.7(10.85| 0.93 409.44 198.21
(40/6)

! Temperature (°C)/time (months); ? adenosine; * methylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 23
Lot 015 - tablets of 400 mg ion/tablet (Example 4)
Lot Moisture | S, | AD* [\ MTAD’ (%) SAMe’
(TA) | content% | % | (%)
(K.Fischer)
018 0.63 79.4 | 043 0.52 41254
(20/0)
018A 0.52 74.7 | 0.44 0.69 411.58
(40/1)
018B 0.41 71.5 | 0.58 0.78 49.78
(40/3) |
018C 0.31 68.9 | 0.72 0.99 407.75
(40/6)

" Temperature (°C)time (months);

SAMe sulphate p-toluene sulphonate;(mg/tablet);

adenosine; - methylthioadenosine; *




Conposi tions based on NADH wi t hout cal ci um oxi de*
Magnesi um oxi de |i ght
wheavyissin EXAMPLE 8 TABLETS OF 5.5 ng of NADHPCHIN20€6/000610

is a better

| ubri cant

t han the

as sodium salt Conposition based on NADH wi th cal ci um

oxi de *

Magnesi um oxi de | i ght

is a better

| ubri cant

t han the heavyfornilThe quantities relate to the

preparation of a standard indwtri al

| ot of

20. 00 kg

of tablets EXPERI MENTAL PART Stability tests on the
fini shp@drpduct Stability at 40C 75% RH ( STRESS TEST)

and at. anbi ent tenperature over

a long peri

od ( SHELF

LI FE) L1016 héabdetspH4Q ingien/fableEtExamiptesst)1, 2, 3, 4, 5,

6, 7’ 8 Ulﬁt i d aCC 3rn|| n:’ tr\ ha (ald .
the | hvait| dn WeTECe ablal &P 1 Drjﬁﬁéﬁg@@ in appedf@nce
(essent (B)1 y chang® | n%o aeyn)| titre of SAMe sul phate
p-t ol yene syl rtorégtf and NADH and ot her active
i ngredi.ents (dr%g/lst B bt ), {ncrepse in degradation
puritiedi6mi stusee cormpent oI F.) apndo% of [The ApkiVe
(SS) - +&(-)/§>- ﬁldenosyl - L- net hi oni pe |
001A 0.46 75.9 | 0.39 0.67 410.11
(40/1)
016B 0.42 72.9 | 0.50 0.69 409.67
(40/3) |
016C 0.39 70.7 | 0.86 0.87 408.65
(40/6)

" Temperature (°Cy/time (months); * adenosine; ° methylthioadenosine; 4

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 25
Lot 017 - tablets of 400 mg ion/tablet (Example 4)
Lot Moisture | S,8 | AD? MTAD" (%) SAMe*
(TA)' | content% | % | (%)
(K.Fischer)
017 0.69 78.9 | 0.35 0.49 413.54
(20/0)
017A 0.59 75.4 | 0.45 0.69 412.58
(40/1)
017B 0.56 72.9 | 0.59 0.79 409.02
(40/3) :
017C 0.49 71.7 | 0.87 0.96 407.59
(40/6)

" Temperature (°C)/time (months);

adenosine; ° methylthioadenosine;

4



di ast ereoi soner; the presence of any degradation

products, which can be substantially identified as
wa@o@nosisge and met hyl t hi oadenosi ne and oxi di seRICTMADRB)6/000610

expressed as a percentage with respect to the ng of

SAMe-t ol uene sul phonate per tablet and reduced NADH

was further checked by HPLC. STRESS TEST The tablets

were prepared in stoppered glsgss bottles and encl osed

in such a way as to reproduce the conditions of fina

pack eraII uni u iurn blister).
The %M%éél%%e Brt%]ﬁ P%teglg)rt%gltp six months in
a st gugldher nost atted to a tenperature of 40. 20C and
75@6RH Ni ne sanples fromthree different |ots were

used H0®01$ h@bmfr@omioaﬂdolétﬁﬁamppbé)l 2, 3, 4, 5,

- cnok Lot
I Lo e
r epot t (e |r esittnt % f % he GDr psE%) est Table 14 mg
(K Fischer) ‘. ‘
018 0.69 . 80.4 | 0.29 0.36 412.45 313
(200) |
018A 0.56 75.7 | 0.35 0.58 411.98 3.04
(40/1)
018B 0.50 732 | 0.54 0.87 410.71 3.01
(40/3)
018C 0.38 70.3 | 0.66 1.05 407.37 3.09
(40/6)
4

' Temperature (°C)/time (months); * adenosine; > methylthioadenosine;
SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 27 .

Lot 019 — tablets of 400 mg ion/tablet (Example 5)

Lot Moisture S,S | AD* [MTAD®| SAMe* Folic acid
(TH)' | content % % (%) (%) mg

(K.Fischer)
019 0.59 80.1 | 0.55 0.33 410.00 3.10
(20/0)
019A 0.53 754 | 0.65 0.45 410.02 3.03
40/1)
019B 0.45° 72.8 | 0.87 0.61 408.43 3.06
(40/3) '
019C 0.37 69.6 | 1.01 0.79 40627 3.07
(40/6) ,

| -




Lot 006- tablets of 400 ng ion/tablet (Exanple
1) Tenperature (O /tinme (nonths); adenosine;
woredonyiIsks oadenosi ne; SAMe sul phat e p-tol uene PCT/IT2006/000610
sul phonate (ng/tablet); Table 15 Lot 007- tablets of
400 ng ion/tablet (Exanple 1) Tenperature (C/time
(nont hs); adenosi ne; net hylthg xadenosi ne; SAMe
sul phate p-tol uene sul phonate ng/ t abl et) ; Tabl e 16
Lot 0Qp8- tablets of 400 on/tabl et (Ex
1) Tenpdemperpere (O)time (lpﬁ%th@)hs)ademaa@n ognetbylthloadenosme

Sl phoh SRR oo M P RO 0 b et s of

400 n‘@ableﬁ%tabl et (EXAVPLE 2) Tenperature (O)/tine
(mont 03| met. hy| aden SI ne; SAMe
sul phg?%ozﬁ EEQQJ E’{bg ? ‘bﬁet) Tabl e 18

E?EI'e:jyggIrJ(gq L?‘g{/[ ((éfés%ﬁlr ( nmont hC wf‘gﬁeﬁgsw " Folic acid
met hy|l (Foaperasitite; %) | (%) mg
' - (K.Fischer) |-
020 0.49 80.8 | 0.23 0.33 414.89 3.00
(20/0)
020A 0.50 75.8 | 0.37 0.51 412.29 2.89
(40/1)
020B 0.37 72.3 | 0.51 |} 0.63 409.76 2.98
(40/3)
020C 0.28 69.1 | 0.63 0.87 408.63 2.78
(40/6)

" Temperature (°C)/time (months); > adenosine; ° methylthioadenosine; *
SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 29

Lot 021 - tablets of 400 mg ion/tablet (Example 6)

Lot | Moisture | S,S |AD*|MTAD’ | SAMe®* | Folicacid | L-melatonin
(T/)' | content% | % | (%) | (%) mg mg
(K_.Fischer)

021 0.65 78.91021| 049 | 415.12 3.19 2.11
(20/0)

021A 0.53 76.11034| 057 | 414.21 3.23 2.02
(40/1)

021B 0.41 72.110.50| 0.63 | 413.34 3.03 2.04
(40/3)

021C 0.26 69.0(0.81| 094 | 412.21 3.00 2.01




SAMe sul phate p-tol uene sul phonate (ng/tablet); Table

19 Lot 0 11 - tablets of 400 ng ion/tablet (EXAMPLE 2)
waemwpatmsure (C)/time (nonths); adenosi ne; PCT/IT2006/000610

nmet hyl t hi oadenosi ne; SAMe sul phate p-tol uene

sul phonate (ng/tablet); Table 20 Lot ‘012 - tablets of

400 ng ion/tabl etv(Exanpl e 3) SAMe sul phate p-tol uene

sul phonate (ng/tablet); Tableg 1 Lot 013 - tablets of

400 ng ion/tablet (Exanple 3) Tenperature (C)/tine

(rmnt hs) . adenosi Ae—~ thyl thiocadenhosi 1o SAMe

sul pl*é‘ioré)p tol uene| sul phonate (ng/tablet); Tablle 22

Lot OT: o 1D 13 blexamal ine: *

Tenper'g?rﬂ?ér%éeg E)ﬁ%ne?no%ﬂt%%%) ngg%glﬁo& ne;” 3 (ﬁdé’ﬁo},me,_

met hy$AMies ﬁtcaormblendS@pIma’@L(nm‘tablet)p t ol uene

sul phﬂ%”i‘éfo (ny/tablet); Table 23

Lot 022 — tablets of 400 mg ion/tablet (Example 6)

Lot Moisture | S,S | AD MTAD3 SAMe* | Folicacid | L-melatonin
(TA)! | content% | % | (%) | (%) mg mg
(K Fischer)

022 0.76 80.2(0.25| 0.42 412.34 3.32 2.11
(20/0)

022A 0.64 7591027 054 | 411.21 3.23 2.10
(40/1)

022B 0.59 7241043 0.77 | 410.12 3.12 2.09
(40/3)

022C 0.46 70.110.55| 0.90 | 408.91 3.08 2.05
(40/6)

I Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; 4
SAMe sulphate p-toluene sulphonate ({ng/tablet);

Table 31

Lot 023 — tablets of 400 mg ion/tablet (Example 6)

Lot | Moisture | S,S [AD*|MTAD’ | SAMe’ | Folicacid | L-melatonin

(TH)' | content% | % | (%) | (%) mg mg
(K.Fischer)

023 0.53 81.0[022] 047 | 411.87 3.05 2.13

(20/0)

023A 0.50 76.010.33] 0.69 | 409.27 3.03 2.12

(40/1) |

023B 0.41 73.710.55| 0.73 | 405.34 3.08 2.07

(40/3)




Lot 015 - tablets of 400 ng ion/tablet (Exanple 4)

enperature t ne nont s ; a enos ne; nmet y t oa enos
wWmeQ07/5/885 sul phat e p-tol uene sul rhonat e (ng/ t abdET12006/000610

Tabl e 24 Lot 016 - tablets of 400 ng ion/tablet

(Exampl e 4) Tenperature (C)/time (nonths); adenosine;

met hyl t bi oadenosi ne; SAMe sul phat e p-tol uene

sul phonate (ng/tablet); Table ®5 Lot 017 - tablets of

400 ng_ion/tablet (Exanple 4) Tenperature (Q/tine
(nmont|HRBC jadehdBi nedo.orpa. il thdadetnrl he, SABe sul phedse
p-tol Ldgd’)@ sul phonate (py/tiablet)| Tabl e 26 Lot {018 -
tabl dt's of] 400 _ng ilon/{abliet (Ex%nrrpl e p) Tenperjature
(O / t1 Temperaturd €)C)/taske (1060the); * REtdwldeb? oadensdaderosine; *
SAMe 5 ha{ %?g-tol uene sul phonate (ng/tablet); Table
27 Lo 1&5%@“-1’ By tofueng sulphenatp madiahblebl et ( Exanpl e
5) Terpgjiatsire (C)/tinme (nonths); adenosine;
nmet hyl t hi oadenosi ne;

Lot 001 - tablets of 5.5 mg (Example 7)

Lot (TA)" Moisture | NAD” (%) NADIT
content %
(K.Fischer)
001 3.30 1.41 5.43
(20/0)
001A 3.89 2.03 4.98
(40/1) \
001B 3.84 2.43 3.21
(40/3)
001C 3.63 3.61 221
(40/6)
" Temperature (°C)/time (months); * Oxidised NADH ; > NADH sodium
salt (mg/tablet);
Table 33
Lot 002 - tablets of 5.5 mg (Example 7)
Lot (T/t)" Moisture | NAD* (%) | NADH®
content %
(K.Fischer) \
002 . 3.10 1.55 5.23
(20/0)
002A 3.87 2.22 4.34
(40/1)




SAMe sul phate p-tol uene sul phonate (ng/tablet); Table
28 Lot 020 - tablets of 400 ng ion/tablet (Exanple 5)

waemwpatmsure (C)/time (nonths); adenosi ne; PCT/IT2006/000610

nmet hyl t hi oadenosi ne; SAMe sul phate p-tol uene

sul phonate (ng/tablet); Table 29 Lot 021 - tablets of
400 ng ion/tablet (Exanple 6) Tenperature (C)/tine
(nont hs); adenosi ne; nethyl t hipadenosi ne; SAMe
sulphate p- toluene sulphonate (ng/tablet) Table 30

Lot +-abt-ets—of—48 ||g fCiﬂI ¢t ( ||p| 6)
Terrperat lﬂﬂg (O/ti rreg’ig’:?on 2a(%?;nm,l negjb%
et hyl t higggggenosy ne; SAI\/b SJ| phat e p{tol uene

sul phonate (ng/tpblet); Table 3 1 Lot 023 - tahlets of
400 g ion/tabl et (Exanple $)023C 0.29 69.9 0.74 0.87

404. 11 3()Q)%C2 04 (40/3(.5})7 3.89 2.00
(40/6) i
! Temperature (°C)/t1me (months), bxidised NADH ; ° -NADH sodium
salt (mg/tablet); ' '
Table 34
Lot 003 - tablets of 5.5 mg (Example 7)
Lot (TA)' Moisture | NAD” (%) | NADH’
content %
(K.Fischer)
003 3.90 1.21 5.33
(20/0)
003A 3.65 2.23 4.58
(40/1)
003B 3.44 25 3.31
(40/3) '
003C 3.93 3.81 2.51
(40/6)
¥ Temperature (°C)/time (months); * Oxidised NADH ; ° NADH sodium
salt (mg/tablet);
Table 35
Lot 001 - tablets of 5.5 mg (Example 8)
Lot (T/t)" Moisture | NAD (%) | NADH® -
content % '
(K.Fischer)
001 2.10 1.31 5.40
(20/0) ‘




1 Temperature (Q/time (nonths);

nmet hyl t hi oadenos
waophasss e (ng/t

i ne;
abl et);

2 adenosi ne;
SAMe sul phate p-tol uene
Tabl e 32 Lot 001 -

t abCBIR0@H000610

5.5 ng (Exanmple 7) Tenperature (C)/time (nonths);
Oxi di sed NADH ; NADH sodiumsalt (ng/tablet);

Lot 002 - tablets of 5.5 ny

Tabl e 33

anpl e 7) Tenperature

(OQ/time (rmonths); Oxidised DH ; NADH sodi um sal t
(/1 : e 34 lot Q003 - tahlets of 5 5 ny
( Exafrpl eOWA Tenper atli?® (O)/ ti W3 (mdnt hs¥32 Oxi fi sed
S abl et o s 4 T Bxanplle. 8) Tompdrature (Oftime
(rmonths) Oxi di sed NADH ; NADH sodi un
001B 1.80 1.53 521
(40/3)
001C 1.33 1.81 5.00
(40/6)
* Temperature (°C)/time (months); * Oxidised NADH ; ° NADH sodium
salt (mg/tablet);
Table 36
Lot 002 - tablets of 5.5 mg (Example 8)
Lot (T/t)" Moisture | NAD* (%) | NADH’
content % \
(K Fischer)
002 2.00 1.23 5.52
(20/0)
002A 1.36 1.32 5.34
(40/1)
002B 1.45 1.57 5.12
(40/3)
002C 1.27 1.99 4.89
(40/6)
Temperature (°C)/time (months); * Oxidised NADH ; ° NADH sodium
salt (mg/tablet); b
Table 37

Lot 003 - tablets of 5.5 mg (Example 8)

Lot (T/)"

Moisture

content %

NAD* (%)

NADH®




salt (ng/tablet); Table 36 Lot 002 - tablets of 5.5 ny

(Exanple 8) Tenperature (C/tinme (nonths); Oxidised
WORDOH11388ADH sodi um salt (ng/tablet); Tabl e 37PCDIT2085300610

- tablets of 5.5 ng (Exanple 8)tenperature (O /tine

(nmont hs); Oxi di sed NADH ; NADH sodi um sal t

(ng/tablet); Fromthe stability data at 400C and 75%

RH (STRESS TEST) it will be $8en that all the lots

exam ned after six nmonths had suffered degradation

equal to appr oxi rTlQKEHischzn)So)F of both SAMe and the ot her
actiyedngredients with a rieduction pf aporoxipately
10% i n tH®3acti Ve (SB90(+)-| S 4@8noslI - L33t hi bni ne
di ast ereg'?@ners; Fromthe |stability| data at 4{00C and
75% RH ( SS TEST) it wljl be seen[that all the lots
of NADH eazmu ned cont.gsni ng caligeum pxi dg2had
(40/1)
003B 1.44 1.99 4.98
\
(40/3)
003C 1.12 2.31 4.67
(40/6)
! Temperature (°C)/time (months); * Oxidised NADH ; > NADH sodium
salt (mg/tablet);

From the stability data at 40°C and 75% RH (STRESS TEST) it will be
seen that all the lots examined after six months had suffered degradation
equal to approximately 2.5% of both SAMe and the other active
ingredients with a reduction of approximately 10% in the active (SS)-(+)-
S-adenosyl-L-methionine diastereoisomers;

From the stability data at 40°C and 75% RH (STRESS TEST) it will be
seen that all the lots of NADH examined containing calcium oxide had
undergone approximately 50% less‘ degradation than the lots without
calcium oxide after six months.

SHELF LIFE

The tablets were packed in stoppered glass bottles and enclosed in such a
way as to reproduce the conditions of final packaging (generally
aluminium/aluminium blister).

The samples were selected in the same way and in the same quantities as
described for the stress test and kept in an environment thermostatted to a
temperature of 25 + 2°C and a humidity of 60% RH.

Nine samples originating from three different lots were used for the 400

mg tablets (Examples 1, 2, 3, 4, 5, 6, 7, 8) and each sample from each lot



t undergone approxi mately 50% | ess degradati on than

the lots without calciumoxide after six nonths. SHELF
WQLFE1TIES t abl et s were packed in stoppered gl aBGI/IT2006/000610

bottl es and enclosed in such a way as to reproduce the

conditions of final packaging (generally

al um nium alum niumblister). The sanples were

selected in the same way and 4pn the same quantities as

described for the stress test and kept in an

enWrommntth r d to a tenperature of 25 2C
and & Rafg nB‘(?’@g/atiF’ N:ﬁﬁe sanpl es originating

fr ommﬁrfenmdin@fmw(s 81605 gmweﬂhe rég%ﬁsi fhrSHEIELHR0 Ny
tablets (Exampl es 1, 2, 4, 5, 6, 7, 8) and each
sanpll@bla Hm each | ot was sanpled after 0, 3, 6, 12

For SRt Rl o e 0 B BRI AT 0% of 400 my

i on/ fatleet |(Bkasmate]1)s,s AD2 (%) |MTAD’ (%) SAMe*
(T/)' | content % %
(K-Fischer) | |
024 0.65 79.4 0.32 0.28 413.48
(20/0)
024A 0.56 753 0.44 0.34 413.23
(40/1) '
024B 0.52 72.5 0.59 0.65 411.89
(40/3)
\
024C 0.44 69.9 0.83 0.79 409.76
(40/6)

' Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 39
Lot 025 - tablets of 400 mg ion/tablet (Example 1)
Lot | Moisture S,S | AD* (%) | MTAD’ - SAMg"
(TH)' | content % % (%)
(K.Fischer)
006 0.69 78.9 0.27 0.46 410.67
(20/0)
025 0.65 74.6 0.39 0.67 408.78
(40/1) \ \
025B 0.56 73.5 0.65 0.74 409.02
(40/3)




Tenperature (C)/time (nonths); adenosine;
met hyl t hi oadenosi ne; SAMe sul phate p-tol uene
waeeiophassi e (ng/tablet); Table 39 Lot 025 - t aPbtBIR@H000610
400 ng ion/tablet (Exanple 1) Tenperature (CO)/tine
(rmont hs); adenosi ne; net byl t hi oadenosi ne; SAMe
sul phate p-tol uene sul phonate (ng/tablet); Table 40
Lot 026 - tablets of 400 ng iypn/tabl et (Exanple 1)
Tenperature (C)/time (nont hs) adenosi ne

met hy-thi-eadengsine C‘“I‘v”e st-phatg tret

sul ph %épe rré)/ﬂ; et;r“Tak GJZ 1 Lotogg - tab4logt3g of
400 - Tg4(y/@p tabl et (Exarrpl e{2) Tenperature (¢)/tine
(rmonths) ;" adenosinet nethylithi oadeinosi Qe SANE

sul phateepssatuleu@a¥timel (ploothal; ¢ 4degpsing| enpthylthivadsesing *

Torp ot PUBRRS pie e RPTes CRakBuE o™ ¢ 2

- et hyﬂabfy@adeno& ne;
_ Lot 026 - tablets of 400 mg ion/tablet (Example 1)

Lot | Moisture S,S |AD*(%)| MTAD" ‘SAMe"
(T/t)1 content % % \ (%)
(K.Fischer)

026 0.78 78.7 0.20 0.47 411.65
(20/0)

006 0.65 74.9 0.39 0.60 409.43
(40/1)

026B 0.54 72.5 0.69 0.70 408.02
(40/3)

026C 0.48 68.45 0.88 | 0.94 404.43
(40/6) "

! Temperature (°C)/time (months); Z adenosine; ° methylthioadenosine; *
SAMe sulphate p-toluene sulphonate @mg/tablet);

Table 41

Lot 027 - tablets of 400 mg ion/tablet (Example 2)

Lot Moisture S,S AD* |MTAD’| SAMe® | L-melatonin

(T/)! | content % % (%) (%) mg
(K.Fischer)

027 0.70 80.0 0.41 0.20 410.24 2.12
(20/0)
010A 0.64 75.7 0.54 0.47 408.65 2.04
(40/1)
027B 0.55 72.7 0.69 0.58 405.56 2.05




SAMe sul phate p-tol uene sul phonate (ng/tablet); Table
43 Lot 029 - tablets of 400 ng ion/tablet (Exanple

wQobenpssat ure (C)/tinme (nonths); adenosine; PCT/IT2006/000610

nmet hyl t hi oadenosi ne; SAMe sul phate p-tol uene
sul phonate (nag/tablet); Table 44 Lot 030 - tablets of
400 ng ion/tablet (Exanple 3) Tenperature (O/tine
(nont hs); adenosi ne; methyl thypadenosi ne; SAMe

sul phate p-t ol uene sul phonate (ng/tablet); Table 45
Lot 7 tabtets—ef—400—+ryg—+onltablet (Exanple —
3) Te %Pé’t)ure (O /tijme (ngnt hs) ;| adenosi ne;

nmei hyl t hi oadenosi ne; SAI\/E sul phat e p-‘t bl uene

sul pho bla ;. Tabl e 46 B2 - tahl ets of
400 B%(E/ abb Jr% d H¥hTp n‘@é? af uf®-Bo)/ ti e
( mont{h&s6) adenosi ne met hyll t hi oadenosi pe; SAMj

sul oliuena LIthn AKX Qﬁg{tab Qt\,
P Temgerature (°CyAtime (months); * adenosine; ° meéthylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet); .
Table 42

Lot 028 — tablets of 400 mg ion/tablet (Example 2)

Lot | Moisture | S,8 | AD* |MTAD| SAMe® | L-melatonin
(TA) | content% | % %) | *(%) mg
(K.Fischer)

010 0.64 804 | 033 | 035 | 413.44 2.07
(20/0)

028A 0.54 7673 | 045 | 054 | 41235 2.09
(40/1) \

028B 0.50 739 | 0.67 | 0.56 | 408.46 2.04
(40/3)

028C 0.37 730 | 0.85 | 0.67 | 406.58 2.02
(40/6)

! Temperature (°C)/time (months); * adenosine; methylthioadenosine; *
SAMe sulphate p-toluene sulphonate (mg/tablet);
Table 43

Lot 029 - tablets of 400 mg ion/tablet (Example 2)

Lot | Moisture | S, | AD® |MTAD]| SAMe* [ L-melatonin
(T/‘g)1 content % % (%) 3 (%) mg
(K.Fischer) \
029 0.64 78.7 0.33 0.45 408.43 2,13
(20/0)
029A 0.57 75.3 0.34 0.54 407.55 2.12




Table 47 Lot 033 - tablets of 400 ng ion/tablet
(Exanpl e 4) Tenperature (O /tinme (nonths); adenosine;
woredonygiIsks oadenosi ne; SAMe sul phat e p-tol uene PCT/IT2006/000610
sul phonate (ng/tablet); Table 48 Lot 034 - tablets of
400 ng ion/tablet (Exanple 4) Tenperature (C)/tine
(nont hs); adenosi ne; nethylt hjé:)adenosi ne; SAMe sul phate
p-t ol uene sul phonate (ng/tabl®t); Table 49 Lot 035 -
tablets of 400 ng ion/tablet (Exanple 4) Tenperature
(O)/qi@®/Yront hs); adenosi|ne; mgt hyl t hj oadeno$i ne;
SAMe |sul phdte p-tol lene sul phongte (ng/tablet); Table
50 Lot 036 - tablets of 400 ng ijon/tabl et (Exanple
5) Tertpergl Yre @.83 / ti mes 6nminihsy) ;| a0e0Sifdg4s 2.05
nmet hyl t hi ogdenosi nej SAMe |sul phgte p-tjol uene
sul pho¥@f32 {(ng/tabl ¢t); Table 51 Lot 0B7- tablets of
400 ny ion/jtabl et (Exanple 5)

029C 0.39 71.2 0.67 0.76 | 403.23 1.99
(40/6)
' Temperature (°C)Htime (months); * adenosine; methylthioadenosine; i
SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 44

Lot 030 - tablets of 400 mg ion/tablet (Example 3)

Lot | Moisture | S,S | AD* |MTAD| SAMe' | L-theanine
(TA)' | content% | % %) | (%)

(K. Fischer)
030 0.71 79.76 | 0.22 034 | 413.49 209.35
(20/0)
030A 0.61 74.7 0.33 0.46 | 412.33 203.54
(40/1)

030B 0.55 732 | 051 | 066 | 410.32 202,32
(40/3)

\
030C | 0.49 714 | 069 | 079 | 40498 | 20032
(40/6)

' Temperature (°C)/time (months); * adenosine; methylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet);
Table 45 N
Lot 031 — tablets of 400 mg ion/tablet (Example 3)
Lot | Moisture | 8,8 | AD* |MTAD| SAMe' | L-theanine
(TH)' | content% | % %) | (%)
(K.Fischer)




Tenperature (C)/time (nonths);
nmet hyl t hi oadenosi ne;

wG@ophosss e (ng/tablet);

adenosi ne;
SAMe sul phate p-tol uene

Tabl e 52 Lot 038 - t abdBIROGH000610

400 ng ion/tablet (Exanple 5)Tenperature (O/tine
met hyl t hi oadenosi ne; SAMe

sul phate p-tol uene sul phonate (ng/tablet); Table 53
Lot 039 - tablets of 400 ng iqn/tabl et (Exanple 6)
Tenperature (C)/time (nonths); adenosine;

(mont

hs); Adenosi ne;

met hyttHiogde e oRlyE TSR phate—p=tetyene

sul photr(]g;le (rrgrt??iabl et ?@ﬁabi@'gwm Lo‘%Jj OEGJ’LI-E'@abI et

400 no20/0h/|t abl et (Exanpl @ 6). Tenperature (C}/tine

( mont : ' et hyl t hi oddenosiine; SA

sul pha¥ -t ol Gthe sulpRonaldO( y/:3bl etdl0.45all e 26454

Lot 0‘@0/1 tlabl ets of 400 ng ion/jtabl et{ (Exanplie 6)

Tenperat u?e (O /time (rmonths); gdenosine; :

met hyl t hi ogdenosi ne ‘ a
031B 0.58 712 0.50 0.65 | 407.78 203.23
(40/3) ' '
031C 0.49 68.5 0.61 0.79 | 407.21 201.34
(40/6)

" Temperature (°C)/time (months); * adenosine;

SAMe sulphate p-toluene sulphonate (mg/tablet);
Table 46

Lot 032 - tablets of 400 mg ion/tablet (Example 3)

methylthioadenosine; *

Lot | Moisture | S,S | AD* |MTAD| SAMe® | L-theanine
(T | content% | % (%)‘ 3 (%)

(K.Fischer)
032 0.63 81.5 | 0.44 | 024 | 409.99 203.65
(20/0)
032A 0.65 755 | 043 | 046 | 406.78 202.45
(40/1)
032B 0.59 734 | 0.64 | 056 | 406.54 203.00
(40/3)
032C 0.50 700 | 0.84 | 0.75 | 40421 201.23
(40/6) ,

" Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; *

SAMe sulphate p-toluene sulphonate' (mg/tablet);
Table 47
Lot 033 - tablets of 400 mg ion/tablet (Example 4)



SAMe sul phate p-tol uene sul phonate (ng/tablet); Table
56 Lot 001 - tablets of 5.5 ng (Exanple 7)Tenperature
w@ B)orn1ases (nmont hs); Oxi di sed NADH ; NADH sodi ur@BEI2006/000610
(nmg/tablet); Table 57 Lot 002 - tablets of 5.5 ny
(Exampl e 7) Tenperature (C)/time (nonths); Oxidised
NADH ; NADH sodiumsalt (ng/tablet); Table 58 Lot 003
- tablets of 5.5 ng (Exanple 49 Tenperature (0C)/time
(rmont hs); Oxidi sed NADH ; NADH sodi um sal t

(no/ falgleet )|, Maghe 59 ot [00D> Tt abT&D3 (@] P 5 smme’
(Exanpl e 8) salt gm;/tabl et); Tabll e 60
(T/ty" °| content % % (%)
(X.Fischer) ‘
033 | 074 | 799 | 039 0.29 41123
(20/0). .
033A 0.64 | 744 0.44 0.38 409.45
(40/1) ‘
|
" 033B 0.59 73.5 0.63. 0.57 406.02
(40/3) \
033C 0.34 70.6 0.88 0.89 404.23
(40/6)

! Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; 7

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 48
Lot 034 — tablets of 400 mg ion/tablet (Example 4)
Lot | Moisture | S,S [ AD* | MTAD’ (%) SAMeg"
(TA)' | content % | % (%)
(K.Fischer)
034 0.59 78.3 0.25 0.39 410.23
(20/0) i
034A 0.60 73.4 0.35\ 0.57 408.58
(40/1)
034B 0.53 70.9 0.49 0.88 404.32
+(40/3) >
034C 0.39 68.5 0.68 0.90 402.12
(40/6)

Temperature (°C)/time (months); * adenosine; > methylthioadenosine;



Lot 002 - tablets of 5.5 ng (Exanpl e 8) Tenperature
(O/time (nonths); Oxidised NADH ; NADH sodi um sal t
w@r/nsdsBet ); Table 61 Lot 003 - tablets of 5.BCHII2006/000610

(Exanmpl e 8) Tenperature (C/time (nonths); Oxidised
NADH ; NADH sodiumsalt (ng/tablet); Fromthe

st abi I ity data at 250C and 60% RH (SHELF LIFE) it will

be seenthat all the lots examyhed after twelve nonths
had suffered very little degradation of the SAMe with

a red a OoXIi teI 10%| he active

(SS) - %l‘%u Wéy@uef}e F]é?@tereoi sonmer; From
t he sT.ﬂJ%hgty data at 25C and 60% RH (SHELF LIFE) it
wll be seen that all the |lots of NADH exam ned which

cont aL‘PféE%éﬂlbiﬁt@mf@Q\Q HE lmd‘rdblﬁrh&bnagxpi‘@r)appr oxi mat el y

Al r\l m

50% | u- 2 -ot T 'y
oxi dg 2113 er &ﬁ cll'rlﬁf)eht hsg %LA Nfréppgg’ on SAMe
conprii §1/0 [Séddremsl/|or oNADH (%) its salts in '
assodi ationf wi th" caljcium gxi de and/or cal ci um
hydr dxi de aj{#-Fischer) ,
035 059 | 78.7 0.38 0.39 ' 408.56
(20/0)
035A 0.49 74.9 0.49 0.57 409.65
(40/1)
035B 0.50 72.0 0.65 0.68 404.73
(40/3)
035C 0.36 70.2 0.97 0.87 402.12
(40/6) \

! Temperature (°C)/time (months); * adenosine; ° methylthioadenosine;

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 50
Lot 036 - tablets of 400 mg ion/tablet (Example 5)
Lot Moisture 8,8 | AD* | MTAD? SAMe* Folic acid
(TA)' | content % % (%) (%) mg
(K.Fischer)
036 0.70 80.4 | 0.47 037 | 413.00 3.05
(20/0)
036A 0.58 744 | 0.56 0.40 41045 3.03
(40/1)
036B 0.42 72.0 | 0.78 0.66 4(;8.99 3.06
(40/3) .‘
036C 0.39 69.8 | 0.89 0.72 404.67 3.01




optionally pharmaceutically acceptabl e excipients. 2.

A conposition according to Caim1l, in which the said
W®@2MR/11388Badenosyl et hi oni ne par at bl uene sul pPCITEL2606/000610

S-adenosyl net hi oni ne- 1, 4-but ene di sul phonat e,

S- adenosyl net hi oni ne sul phate, S-adenosyl nethionine

tosylate. 3. A conposition according to Claim1l, in

which the SAMe is present in g quantity varying from

appr oxi mat el y 30 to apprOX| mately 90% by wei ght Wi th

resp A0 6) the—wet le[ of —the L,unpUbl HoR—4T

corrpcz t/ an_according tp Cajm3, in which khe SAME is

pres e‘n’[‘empleratuﬁﬁu @itime asmthsdrg” aﬂams@pp? eetivithRIaflededink 0

85% b m]vvlthresﬁgpt to the weight of the

conp ec?HP ae prloRiSApBEPhaale (Bredablabing to laim 1, in

whi ChTzIb@@ fNADH is present in a quantity varying from

approxinmately 1 to approxi mately 90% by wei ght with

res peIccbt 083 —tthidetamif §0@ mgfio/tablet (Ems;ﬂdz Fpon. 6. A

Com e - SRESEE P it A e T
’ (T/)' | content% | % | (%) (%) mg
(K.Fischer) | |
1037 0.69 78.7 | 0.49 0.39 411.30 3.05
| (20/0) .\ ‘
037A 0.63 74.5 | 0.64 0.55 408.57 3.01
(40/1)
037B 0.59 71.8 | 0.81 0.67 405.98 " 3.00
(40/3)
037C 0.48 69.2 | 1.00 0.89 402.56 2.89
(40/6)

' Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; *

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 52

Lot 038 - tablets of 400 mg ion/tablet (Example 5)

Lot | Moisture | S,5 | AD* | MTAD®’ [ SAMe’ Folic acid

(TH)' | content% | % | (%) L (%) mg
(K.Fischer)

038 0.70 812 [ 052 | 031 410.99 3.11

(20/0)

038A 0.63 754 [ 0.60 | 0.3 407.32 3.08

(40/1) )

038B 0.58 732 | 076 | 0.68 405.89 3.03

(40/3)




in a quantity varying fromapproximately 5 to 50% by
wei ght with respect to the weight of the conposition.

W@ 200/1¢388Posi ti on according to Claim1, in whiP¢T/1¥2006/000610
cal ci um oxi de and/or cal ci um hydroxide is present in a
quantity varying fromapproximately 1 to approxi mately
40% by wei ght with respect to the weight of the
conposi tion. 8. A conpositiong@gccording to daiml, in
whi ch the cal ci um oxi de and/or cal ci um hydrOX| de is

pres 'ML ettty L) LelLy —4+0
appr gxi ngt el y(y' % H?y"yo\'/%i g(ﬁd (?1914 Qﬁ‘% ol t he }ght
of t é40¢©r1"p03| ti on 9. A com303| t| on. accord ng to

O al 3 CUII I I Re r u L I‘l _'L e

i ngr edf@ﬂ?erﬁ ?@ﬁ € Q@P@E‘?)ed aﬁ?%ﬂﬁnﬁ wé‘i‘egi‘%m‘??dellosme
t heang Areanthafe pltotiﬁéﬁe%ﬂpﬂaﬁt @blet);

5- hydr oxyt rypt ophan or m xtures thereof.10. A
conpokdtlé 8h according to Claimil, in which at |east

Oﬁ%dggl DSEARE RS bk RECERLAR § X1 Pi ents s

calciU

Moisture | S,S | AD? MTAD3 SAMe* | Folic acid | L-melatonin
(T/t)] content % | % | (%) (%) mg mg
(K_Fischer)

039 0.63 81.4) 029 | 043 | 41043 3.03 2.06
(20/0)
039A 0.53 7471 039 | 0.65 | 406.89 3.05 2.07
(40/1)
039B 0.57 72.7] 0.58 0.79 | 403.69 3.00 2.03
(40/3)
039C 0.42 7091 0.79 | 0.89 | 401.34 2.89 2.02
(40/6) :

' Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; *
SAMe sulphate p-toluene sulphonate (mg/tablet),

Table 54

Lot 040 — tablets of 400 mg ion/tablet (Example 6)

Lot | Moisture | 8,8 | AD* | MTAD’ | SAMe* | Folic acid | L-melatonin
(T/t) | content% | % | (%) (%) mg mg
(K.Fischer)

040 063 |78.8] 035 | 0.40 | 408.88 | 3.10 2.05
(20/0)

T 040A | 058  |745| 045 | 0.67 | 40447 | 307 2.02
(40/1)
040B 048 [725] 060 | 0.70 | 40334 | 3.03 2.07
(40/3) .




hem hydrate and/ or gl ucono-delta-lactone. 11. A
conposition according to the preceding clains, in the

wo oosomiiefssm di rect m xture, tablet, capsule, greCTIENS/000610
or powder. 12. A conposition according to Caim1l, in
the formof a tablet, preferably an ordinary, coated,
filmcoated and/or gastroresistant tablet. 13. A
conposition according to Claigyl, characterised in
that it is in the formof a gastroresistant tablet.

14 an faor—thao nNnraonar at i ~An ~Af A + Al At
. } MTUCCSS T7UT LY LAY P paatri—oTTT o — o TTOTCT

accor{ding to C ai ng 1- 12, cpnprising the follow ng ,
st agels040a)| mi &BMg 969.8 he.78AMe0.851d/ @o0.MADH Ro0l/ of t hbeodr
salts (g\Ms)h cal ci umjoxi gde ang pharmaceutijcal |y

accept e excipients, |b) pf econpi essi on and

subs et Tefipehid (YRS (RbnthHe 2 Hd¥kdeiR; ORkahy18Roddenosine; *
stage_a), c) mxing of the granul ate obtained in stage
b) Wi %ﬁhe sulphate p-toluene sulphonate (mg/tablet); :

Table 55
Lot 041 - tablets of 400 mg ion/tablet (Example 6)

Lot | Moisture |S,S| AD* | MTAD’ | SAMe* | Folic acid | L-melatonin
(T/A)' | content% | % | (%) (%) mg mg
(K. Fischer)

/| 041 0.73 81.6| 042 | 038 |41048 | 3.15 2.10
"' (20/0)

023A 0.70 753| 043 | 049 | 40756 | 3.09 2.12
(40/1)

041B 0.58 724 058 | 070 | 406.65 | 3.08 2.08
(40/3)

041C 0.49 7041 0.73 | 0.88 | 40239 | 3.05 2.03
(40/6)

Temperature (°C)/time (months); * adenosine; ° methylthioadenosine; 7

SAMe sulphate p-toluene sulphonate (mg/tablet);

Table 56
Lot 001 - tablets of 5.5 mg (Example 7)
Lot (T/)" Moisture | NAD” (%) | NADH®
content %
(K.Fischer)
001 3.30 141 | 5.43
(20/0)
001A 3.34 1.53 5.23
(25/1)




pharmaceutically acceptabl e exci pients such as cal ci um

sul phate hem hydrate, xylitol, malic acid, glutamc
w@eiod/11338aicono- del t al act one, nagnesi um oxi de, PCT/IT2006/000610

hydrogenated fatty acids, precipitated silica,

magnesi um st earat e, saccharose, glycerol behenate, d)
conpression of the m xture obtained in stage c), with
the optional addition of sweeggners and/ or
flavouri I ngs, e) opti onal coati ng of t he tabl et
obt ai pred tage H—Hyeroeg ted—Fatty—aei d 1)
optio c?s\(gld%ous phaéegjfl I og?? of ?j‘r'l]e1 tab et
obt ai ed @p/33t age e). 15. A|process accor ding to Caim
14 in which the BAMe is S a@lenosyl ngthionine
par at ol uene sul phonate, S-ag@lenosyl ngthionine- {1, 4-
but ene di gulphonat e, S;,aden syI t hiloni uI p ate
S-adenosyl met hi pni negétsosyl 5’? A p?ﬁ es
accordi ng25@)Cl al m 14, in whi ch the gaid cal CI u
~ oxi delandlor calclum hvdxmu e, is caldium (')XLde | one,
“calci Lrhemperature (°C)/t1me (months); * Oxidised NADH 3 NADH sodium
- salt (mg/tablet);
Table 57
Lot 002 - tablets of 5.5 mg (Example 7)
Lot (T/t)" Moisture | NAD* (%) | NADH®
content %
(K Fischer)
002 3.10 1.55 5.23
(20/0)
002A 3.02 1.65 5.02
(25/1)
002B 3.00 1 1.87 4.70
(25/3)
002C 3.17 2.79 4.45
(25/6)
! Temperature (°C)/time (months); © Oxidised NADH ; ° NADH sodium
salt (mg/tablet);
Table 58
Lot 003 - tablets of 5.5 mg (Example 7)
Lot (T/)" + Moisture | NAD” (%) | NADH®
content %
(K Fischer)
003 3.90 1.21 5.33
(20/0) \




hydr oxi de al one,

or a mxture thereof.
according to Caim 14,

17. A pr

ocess

in which the absol ute noisture
w@owramssi s | ess than approxi nately 50% 60% anBICT/kE2006/000610
tenperature i s maintained around 20C and 25C,

n

particul ar around 20C. 18. A process according to

Cl ai m 14,

in which in stage c) at

active ingredient preferably Selected from
1-nmel atonin, 1- theanine and/or :1-trypt ophan and/ or

5- hyd an i o M XGUIES [Nergof may be
added to tﬁe m xture.” '19. A|process according tlo Caim
14, ijn w{®Mh)thel coating neptioned in stage e) |is
appl ijfed using hydrogenated fatty acids in a qugntity
of bgtween 0.4 anhd 1.5% by wei ght with respect |to the
wei ght  ofpgslpe tapl et.380. Ajprocgps accordijng tjo C ai m
14, iln which the| aqueous phase fil nfornm ng nentli oned
in stlage ®¥3)s performed using a varnish preferlably
seledted fromgum Lac and/of its salts (Shellag(tm),
003C 3.34 2.61 4.87
_ (2576)
! Temperature (°C)/time (months); > Oxidised NADH ; ° NADH sodium
salt (mg/tablet);
Table 59
Lot 001 - tablets of 5.5 mg (Example 8)
Lot (T/t)" Moisture | NAD” (%) | NADH’
content % '
(K.Fischer)
001 2.10 1.31 5.40
(20/0)
001A 1.87 1.33 5.38
(25/1)
001B 1.89 1.43 5.31
(25/3)
001C 1.43 1.51 5.20
(25/6)
! Temperature (°C)/time (months), * Oxidised NADH ; ° NADH sodium
. salt (mg/tablet); ' »
Table 60

| east one further

Lot 002 - tablets of 5.5 mg (Example 8)

Lot (T/t)’

Moisture

content %

NAD” (%)

NADH®




met hacrylic acid,

di oxi

de, talc, t

riethyl

cel l ul ose acet opht hal at es,
citrate,

wo exogitmsshydr oxypr opyl cel | ul ose,
hydr oxypr opyl rnet hyl cel | ul ose and/ or mi xtures thereof.
21. A process according to Caim 20,
varnish lies within a range between approxi mately 1.0
and approximately 5.0% by weigght with respect to the

conposi tion.

PVP K30,

ti

t ani um

cur cum n,

PCT/IT2006/000610

in which the

22. Conpositi ons whi ch can be obt ai ned

or 112 salts i n|askdirdtlon wiin caili um oxi de| and or
cal cium hyghr oxi de Tog ohhe prepanat| orn of 5,82 composi ti on
for the treatnent of depres|sive states. 24. Use¢
accof dlrnng(}’/\I(E»’\ICI+ ai m 23 in whj ch magnesi um oxidelis
ydr g d0035,  Uee abaBr di i -0 a1 [n 23 W whi ch the
sai d|SA I\/@g/g gdenosyl met hj oniyne par at ol uene
sul phonate, "S-adenosyl methjonine-1, #-
002B 1.85 1.47 5.42
(25/3)
002C 1.57 1.67 4.29
(25/6)
! Temperature (°C)/time (months); 2 Oxidised NADH ; ° NADH sodium
salt (mg/tablet);
Table 61
Lot 003 - tablets of 5.5 mg (Example 8)
Lot (T/t)" Moistare | NAD? (%) | NADH’
content %
(K.Fischer) \
003 2.90 1.29 5.35
(20/0)
003A 1.75 1.36 5.29
(25/1)
003B 1.84 149 5.12
(25/3)
003C 1.62 1.8 5.07
(25/6) '

I Temperature (°C)/time (months);

salt (mg/tablet);

2 Oxidised NADH ; ® NADH sodium

From the stability data at 25°C and $0% RH (SHELF LIFE) it will be seen



but ene di sul phonate, S-adenosyl nethioni ne sul phate,

S-adenosyl nethionine tosylate. 26. Use according to
we@7mB8 in which the said cal ci um oxi de andP@GF/1T2006/000610

cal ci um hydroxi de is cal cium oxi de al one, cal cium

hydr oxi de al one or a mixture thereof. 27. A nethod for

stabilising a conposition based on SAMe or its salts

conprising usé of the m xturespf SAMe and its salts

wi th cal ci um oxi de and/ or cal ci um hydr oxi de. 28. A

met h I itiaon sed DH qr,
"es ol 8 455 s SR rts TRRRl i 355 Rt Wiy e
its sadgtRlatibi bf ¢igd SAMB mth deredficticar ofc@pedatimmatilsd 1 0%i iblethe
29. A nethod according to Clai 27, in which SAMe or

its sHHve ($9-() §s%]|§P°ﬁYhL§n§fb@ﬁmetd}aS§ﬁreq3@m@en
22F£u aﬁ?%sls%bg(ee | Sn f@%ﬁ%\@ﬂ%&lﬁﬁ{gﬁ)%\%m be seen

conpohkd albthe lots of NADH examined which contained calcium oxide had

undergone approximately 50% less degradation than the lots without

calcium oxide after six months.



30. A nethod according to Caim?27, in which SAMe or

its salts is present in a quantity of between
wapproxiseht el y 50 and approxi mately 85% by wei BOI/IT2006/000610

calculated in relation to the weight of the

conposition. 31. A nmethod according to Claim28, in

which NADH or its salts is present in a quantity of

bet ween approximately 1 and approxi mately 90% by

wei ght calculated in relation to the weight of the

conposi tion. 32. A nethod aecppgng to Aaim28, in

which NADH or its salts is present in a quantity -of

bet ween lapfir compraitiony cdmmisthga f pMx iandbe NADBBYobyts salts in
wei ght calcul ated in.relation to the weight aof the
conposi t i oi¥SORHIOnA VY RYGUEY OFHdsi AR/ ceiCHimstysoxade jpRd

D esent | 1 e o mat o1 y

1 to appr okiovaipebifion @¢cobdingwsi Glimili, ithwhieh gl taid BAMe is S-
adenosyl  methionine parafblueﬁe sulphonate, S-adenosyl
methjonine—i,4;butene disulphonate, S-adenosyl methionine
sulphate, S-adenosyl methionine tosylate.

3. A composition according to Claim 1, in which the SAMe is present
ina quantity varying frdm approximately 30 to approximately 90%
by weight with respect to the weight of the composition.

4. A composition according to Claim 3, in which the SAMe is present
in a quantity varying from approximately 50 to 85% by weight with
respect to the weight of the composition.

5. A composition according to Claim 1, in which the NADH is present
in a quantity varying from approximately 1 to approximately 90%
by weight with respect to the weight of the composition.

6. A composition according to Claim 5, in which the NADH is present
in a quantity varying from approximately 5 to 50% by weight with
respect to the weight of the composition.

7. A composition according to Claim 1, in which the calcium oxide
and/or calcium hydroxide is present in a quantity varying from
approximately 1 to approximately 40% by weight with respéct to
the weight of the composition.

8. A composition according to Claim 1, in which the calcium oxide
and/or calcium hydroxide is present in a quantity varying from
approximately 2 to approximately 20% by weight with respect to
the weight of the composition.

9. A composition according to Claim 1, comprising at least one
further active ingredient preferably selected from l-melatonin, 1-
theanine and/or l-tryptophan and/or 5-hydroxytryptophan or

mixtures thereof. N



the wei ght of the conposition.34. A method according

to Aaim33, in which the cal cium oxi de and/or cal ci um
wogdroxisge is present in a quantity which variBST/T2000/000610

approximately 2 to approxi mately 20% by wei ght with

respect to the weight of the conposition. 35. A nethod

according to Claim 33, conprising the addition of

pharmaceutically acceptabl e exsi pi ents.

10. A composition according to Claim 1, in which at least one of the
pharmaceutically acceptable excipients is calcium sulphate
hemihydrate and/or glucono-delta-lactone.

11. A composition according to the preceding claims, in the form of a
direct mixture, tablet, capsule, granulate or powder. o

12. A composition according to Claim 1, in the form of a tablet,
pfeferably an ordinary, coated, film-coated and/or gastroresistént
tablet.

13. A composition according to Claim 1, characterised in that it is in
the form of a gastroresistant tablet. 4

14. A process for the preparation of a tablet according to Claims 1-12,
comprising the following stages:

a) mixing of the SAMe and/or NADH and/or their salts with
calcium oxide and pharmaceutically acceptable excipients,

b) precompression and subsequent granulation of the mixture
obtained in stage a),

¢) mixing of the granulate obtained in stage b) with
pharmaceutically acceptable excipients such as calcium sulphate
hemihydrate, xylitol, malic acid, glutamic acid, glucono-delta-
lactone, magnesium oxide, hydrogenated fatty acids, precipitated
silica, magnesium stearate, saccharose, glycerol behenate,

d) compression of the mixture obtained in stage c), with the
optional addition of sweeteners and/or flavourings,

e) optional coating of the tablet obtained in stage d) with
hydrogenated fatty acids,

f) optional aqueous phase film-coating of the tablet obtained in
stage e). .

15. A process according to Claim 14 in which the SAMe is S-adenosyl
methionine paratoluene sulphonate, S-adenosyl methionine-1,4-
butene disulphonate, S-adenosyl methionine sulphate, S-adenosyl
methionine tosylate .

16. A process according to Claim 14, in which the said calcium oxide



WO 2007/113885 PCT/IT2006/000610
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and/or calcium hydroxide is calcium oxide alone, calcium
hydroxide alone, or a mixture thereof.

17. A process according to Claim 14, in which the absolute moisture
content is less than approximately 50%0-60% and the temperature is
maintained around 20°C and 25°C, in particular around 20°C.

18. A process according to Claim ‘1'4, in which in stage ¢) at least one
further active ingredient pfeferably sélected from 1-melatonin, 1-
theanine and/or 1-tryptophan and/or 5-h}}droxytryptophan and/or
mixtures thereof may be added to the mixture.

19. A process according to Claim 14, in which the coating mentioned
in stage €) is applied using hydrogenated fatty acids in a quantity of
between 0.4 and 1.5% by weight with respect to the weight of the
tablet.

20. A process according to Claim 14, in which the aqueous phase film-
forming mentioned in stage f) is performed using a varnish
preferably selected from gum Lac and/or its salts (Shellac™),
methacrylic acid, cellulose acetophthalates, titanium dioxide, talc,
triethyl citrate, PVP K30, curcumin, lutein,
hydroxypropylcellulose, h§droxypropylrriethylcellu10se and/or
mixtures thereof.

21. A process according to Claim 20, in which the varnish lies within a
range between approximately 1.0 and approximately 5.0% by
weight with respect to the composition.

22. Compositions which can be obtained through the process in Claims
14-21.

23. Use of SAMe or its salts in association with calcium oxide and/or
calcium hydroxide for the preparation of a composition for the
treatment of depressive states.

24. Use according to Claim 23 in which magnesium oxide is further
added to the said calcium oxide and/or calcium hydroxide.

25. Use according to Claim 23, in which the said SAMe is S-adenosyl

\
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methionine paratoluene sulphonate, S-adenosyl methionine-1,4-
butene disulphonate, S-adenosyl methionine sulphate, S-adenosyl
methionine tosylate.

26. Use according to Claim 23, in which the said calcium oxide and/or

 calcium hydroxide is calcium oxide alone, calcium hydroxide alone
or a mixture thereof.

- 27. A method for stabilising a composition based 'onA SAMe or its salts
comprising use of the mixture of SAMe and its salts with calcium
oxide and/or calcium hydroxide.

28. A method for stabilising a composition based on NADH or its salis
comprising use of the mixture of NADH and its salts with calcium
oxide and/or calcium hydroxide.

29. A method according to Claip 27, in which SAMe or its salts is
present in a quantity of between approximately 30 and
approximately 90% by weight calculated in relation to the weight
of the composition.

30. A method according to Claim 27, in which SAMe or its salts is
present in a quantity of between approximately 50 and
approximately 85% by weight calculated in relation to the weight
of the composition.

31. A method according to Claim 28, in which NADH or its salts is
present in a quantity of between approximately 1 and
approximately 90% by weight calculated in relation to the weight
of the composition.

32. A method according to Claim 28, in which NADH or its salts is
present in a quantity N of between approximately 5 and
approximately 50% by weight calculated in relation to the weight
of the composition.

33. A method according to Claims 27-32 in which the calcium oxide
and/or calcium hydroxide is present in a quantity which varies from
approximately 1 to approximately 40% by weight with respect to

the weight of the composition.
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34. A method according to Claim 33, in which the calcium oxide
and/or calcium hydroxide is present in a quantity which varies from
approximately 2 to approximately 20% by weight with respect to
the weight of the composition.

35. A method according to Claim 33, comprising the addition of

pharmaceutically acceptable excipients.



