PHARVACEUTI CAL COVPOSI TI ON CONTAI NI NG GESTAGENS ANDY OR  ESTROGENS AND
5- METHYL- ( 6S) - TETRAHYDROFOLATE The present invention relates to a
phar maceutical 5 conposition which conprises progestogens, estrogens
and 5-nethyl-(6S)-tetrahydrofol ate, can be enpl oyed as oral
contraceptive and noreover prevents disorders and malformations
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system They.ght$8céptives. Included therein is not only increasing
15 the contraceptive reliability by developing novel
substances and an improved convenience of use. On the

contrary, innovative approaches to combining

contraception and disease prevention are also being

pursued.
20
A number of diseases is regarded as being connected
with a folate deficiency. Thus, administration of
folates for example in the form of folic acid may
minimize the risk of cardiovascular disorders and
25 certain malignant disorders (such as, for example,

carcinoma of the breast or colon).

Defects in the development of unborn children are
particularly serious conseqguences of folate deficiency
30 in women of childbearing age. Thus, women with low
folate levels have an increased zxrisk, compared with
those having sufficiently high folate levels, of giving
birth to children suffering from congenital
malformations such as neural tube, ventricular wvalve

35 and urogenital defects.

Neural tube defects are the commonest congenital

malformations of the central nervous system. They arise



t hrough .i nconpl ete closure of the neural tube in about the third to
fourth week of enbryonic devel opment. Neural tube defects include
'spina bifida (in sone cases wth neningocel e or neni ngonyel ocel e),
encephal ocel e 5 and anencephal i es whi chzare characterized by parti al
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rehabilitation. The costs of the medical treatment

average 500 000 € per child.

20 It is assumed that there are about 250 000 neonates
with neural tube defects around the world. The rate of
neonatal impairments in Germany and the USA is about
1-2 per 1000 births. In Germany each year about 500
babies are born alive with neural tube defects, while a

{ 25 further 500 pregnancies have been terminated on the

basis of prenatal ultrasonic diagnosis.

Sufficiently high £folate levels at the time of
conception and in the initial phase of pregnancy are
30 crucial for avoiding neural tube defects. An
erythrocyte folate level of at least 906 nmol/1 is
generally regarded as desirable for reducing the

frequency of neural tube defects.

35 It is known that intake of folic acid at the right time
around conception can reduce neural tube defects by
50-70%. The folic acid fortification of food products
which is practiced in the USA has already markedly

reduced the incidence of neural tube defects; in Canada



3 and Chile in fact by nore than 50% Both voluntary fortification
"of food products as, for exanple, in Germany, and intake of folic
acid products 5 does not, however, reach all wonen of chil dbearing
-age to a sufficient extent. Firstly, mg@ny wonen are unaware of the
risk of neural tube defects and the possibility of mnimzing a
corr espondi agdr fBk1Byipntake BY P8FPcthasi d%%Thus, in many countries,
far fewer than 10% of 10 themtake folic acid products around the
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5-8% of users do not take oral contraceptives reliably.

20 The object on which the patent US 6,190,693 (Kafrissen
et al.) was based was therefore to prevent certain
disorders which can Dbe treated by folic acid in
consumers of oral contraceptives. Kafrissen achieved
this object by adding folic acid to an oral

25 contraceptive. He disclosed a method for administering
folic acid by use of a pharmaceutical composition which
comprised both conventional substances with

contraceptive activity and folic acid.

30 However, introduction  of folic acid into oxal
contraceptives itself involves a serious health risk,
because it may mask the early symptoms, which are still
treatable, of a vitamin By, deficiency such as, for
example, a megalcblastic anemia. This is because the

35 hematological symptoms caused by vitamin By; deficiency
can be treated S0 well by additional folate
administration that a vitamin B;; deficiency can be
detected only with great difficulty, or not at all, and

congsequently therefore not diagnosed. The



detected only with great difficulty, or not at all, and consequently
therefore not diagnosed. The 4 neuropsychiatric synptons such as,
‘for exanple, paresthesia and ataxia then remain untreated, however,
and mght deteriorate irreversibly. 5_The_object on which the patent
application WD 03/070255 (Coel i ngh Benni nk) was based was therefore
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15
A further problem associated with the administration of
folic acid and tetrahydrofolate products -~ which
comprise no 5-methyl-{6S)-tetrahydrofolate -~ is the

polvmorphism of methylenetetrahydrofolate reductase
20 (MTHFR C&77T), which is heterozygous in about 55% of
the Caucasgian population and homozygous in about
10-15%. This polymorphism leads to a reduced activity
of methylenetetrahydrofolate reductase, so that the
women affected are unable to metabolize sufficiently
( 25 the supplied folate and tetrahydrofolate into 5-methyl-
(68) -tetrahydrofolate, which iz active in the body.
This polymorphism is an acknowledged risk factor for
disorders caused by folate deficiency, in particular
for neural tube defects.
30
A further problem causing difficulties is that folic
acid is a substance which does not naturally occur in
foodstuffs. In order to be biclogically active, 1t must
first be converted metabolically by the enzyme
35 dihydrofolate reductage into 7,8-dihvdrofolate and
{65) -tetrahydrofolate. The metabclic capacity, in
particular the first activation step, for conversion of
the provitamin folic acid into its active reduced form

is limited and moreover varies greatly from individual



first be converted netabolically by the enzynme 35 di hydrofol ate
‘reductase into 7,8-di hydrofolate and (6S)-tetrahydrofolate. The

net abol i c capacity, in particular the first activation step, for
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It is known that a large proportion of pregnancies
occurg shortly after discontinuing the contraceptive
20 (Farrow et al., Human Reproduction Vol. 17, No., 10,
pp. 2754-2761, 2002). If administration is irregular
and unreliable, pregnancy may even occur during intake.
It is likewise known that even after termination of
additional folate administration a person can profit
25 therefrom for a further 90 days oxr so (FDA Advisory
Committee for Reproductive Health Drugs (ACRHD): The
public health issues, including the safety and
potential clinical benefit, associated with conmbining
folic acid and an oral contraceptive into a single
30 combination  product. December 15, 2003; Summary
.Minutes, Question 4)}. However, it is & precondition for
this that folic acid has been taken in sufficiently
large amount in addition to the normal diet in a
gufficiently long preceding period. This so-called
35 tissue depot effect can be seen through elevated folate

levels in the erxythrocytes.

It is further known that low folate/high homocysteine

levels are associated with multiple spontaneous
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15 apply in the case of a homozygous or heterozygous
polymorphism of methylenetetrahydrofolate reductase in
the user, which adversely affects the utilizability of
folic acid by the body and thus its biclogical actiwvity
to prevent neural tube defects.

20
The object is achieved according to the invention by a
pharmaceutical composgition comprising one or more
progestogens and/oxr estrogens and S5-methyl-(68)-
tetrahydrofoiate, and pharmaceutically acceptable

{ 25 exciplients and carriers.

The invention is based on the realization, which is
surprising in relation to WO 03/070255, that treatment
and prevention of disorders caused by folate deficiency
30 is possible even without masking symptoms of wvitamin Bi,
deficiency Dby administering solely S5-methyl-(6S)-
tetrahydrofolate. Administration of witamin Bj;y 1is
therefore no longer necessary in order to avoid the
health risk described in WO 03/070255. Despite the
35 administration of S5-methyl- (6S) -tetrahydrofolate, a
physician is able to diagnose and, where appropriate,

treat vitamin B.,, deficiency.

In the case of existing vitamin B;; deficiency it is, of



and prevention of disorders caused by folate deficiency 30 is

‘possi bl e even wi thout nmasking synptons of vitamin B12 deficiency by
adm ni stering solely 5-nethyl-(6S)- tetrahydrofolate. Adm nistration
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the health risk described in WD 03/070255. Despite the, 35
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5-Met hyl - (6S)-tetrahydrofolate is converted in a further step which

is catallyzed by the enzynme
5-Methyl- (6S)-tetrahydrofolate is synthegized

metabolically (see Figure 1) from 5,10-methylene- (6R)-
tetrahydrofolate. This biocchemical reaction is
catalvzed Dby the enzyme methylenetetrahydrofolate
20 reductase (MTHFR), of which wvarious genetic mutations
are known, some of which are manifested by restricted
biological activity (MTHFR C677T polymorphism) .
5-Methyl- (68)-tetrahydrofolate is converted in a
further step which is catalyzed by the enzyme
25 methionine synthase (MS) into tetrahydrofolate. This
entails transfer of the 5-methyl group of 5-methyl-
(68) ~tetrahydrofolate to the amino acid homocysteine
(Hcy) which is thus converted into the amino acid
methionine (Met). This vitamin Bj;-dependent reaction is
30 also referred to as homocysteine methylation in
homocysteine metabolism. 5-Methyl-(6S)-tetrahydrofolate
occupies a special place in the group of reduced
folates because 5-methyl-(6S)-tetrahydrofolate can be
converted into tetrahydrofolate only by the
35 homocysteine methylation reaction. Tetrahydrofolate is
the actual carrier molecule for one-carbon units of
various oxidation states. In metabolism, S5-methyl-{(6S})-
tetrahydrofolate can be synthesized only from 5,10-
methylene- (6R) -tetrahydrofolate and can be further



25 net hionine synthase (M5) into tetrahydrofolate. This entails
transfer of the 5-nmethyl group of 5-nethyl- (6S)-tetrahydrofolate to
-the am no acid honocysteine (Hcy) which is thus converted into the
amno acid nethionine (Met). This vi t_aﬁi n Bl2- dependent reaction is
30 also referred to as honocystei ne nethylation in honocysteine
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propertys S-detindulHS) pheieattydr of ohateyi s et hec otanPatsfaldye is

occurring faolate ich does. not mask .vit n Bl12 de}li iency. This.is

of parti cul A% PO AEE E Ohi SR ORT BLTEt AGI-AERSELErr SREdr BP5I BPEK n

conbi nati on vitdniorml, defitirdesplyi.v@aiandsi sfapaatpectl aof itpertance
on use of 5-methyl-(6S)-tetrahydrofolate in combination
with oral contraceptives and 1is an aspect of the

20 present invention.

Progestogens which can be used in the pharmaceutical
composition of the invention are the following
substances: levonorgestrel, norgestimate,
( 25 norethisterone, dyrogesterone, drospirenone, 3-beta-
» hydroxydesogestrel, 3-ketodesogestrel (= etonogestrel),
17 -deacetylnorgestimate, 1%-norprogesterone,
acetoxypregnenolone, alivlestrenol, amgestone,

chlormadinone, cyproterone, demegestone, desogestrel,

30 dienogest, dihydrogesterone, dimethisterone,
ethisterone, ethynodiol diacetate, fluorogestone
acetate, gastrinone, gestodene, gestrinone,
hyvdroxymethylprogesterone, hydroxyprogesterone,
lynestrenol {= lvnoestrenol}, mecirogestone,

35 medroxyprogesterone, megestrol, melengestrol,
nomegestrol, norethindrone (= norethisterone},

norethynodrel, norgestrel (including d-norgestrel and
dl-norgestrel), norgestrienone, normethistercne,

progesterone, quingestanol, {17alpha)~17-hydroxy-11-



20 present invention. Progestogens which can be used in the

‘phar maceuti cal conposition of the invention are the follow ng
subst ances: |evonorgestrel, norgestimate, 25 norethisterone,

.dyr ogest erone, drospirenone, 3-beta- -hydroxydesogestrel,

3- ket odesogestrel (= etonogestrel), 17-deacetylnorgestinate,

19- nor pr ogesikehgiene-afenoxppeegaedoldnelica-PPyot Benol, ahijedlong,
chi or madi nope. eyarotalone. degEgeshone. Aesegashigle, SO dienossst,

di hydr ogest erone,” "di me et hi sterone, ethynodi ol diacetate,

fIuorogeston@omagﬁﬁép@?rgaéWWﬁhKﬁﬁQXKFﬁQQﬁﬁﬁﬁioﬂﬁbst@ﬁ?ﬁﬁﬁa 19-nor-
hydr oxymet hy ;pkegest SR tRY$haxy pr 0gest 81 6A&- et hyest 6€D0k téFone,
Iynoestrenol%, meci r ogest gne, 35 nedrog%gfogﬁsterqﬁe nege§troLb _
nelenge§iroﬂ,alﬁ@ﬁé&§%ﬂ?§ﬂf1@6ﬂ9ﬂ%ﬁ%ﬁ” XC2%0r et A7 S BT bRe) SO
nor et hynodr ek pater-gesinell 7@irtlatdithg rg-lnprngdstene3 -angd oxime or the
dl -norgestrel ), norgestrienone, normethis gest :

quingestanoFP%FfﬁﬁF%ha)- %§é%éﬁ%§y-lfn -%ﬁéﬁﬂgﬁgﬁ§&§9-nogggggﬁ%}ﬁy
15-di en- 2 OtymaProoms,. ti bol ond,evandormeestaohe, al gestprgestimate,

acet opheni d :Ql, pr onBggst ope ﬁg-hydgg%Mnggﬁgggﬁgpe are
esters, 19-%%F%S%§%f roxfﬁrogester%ne,nﬁ7aﬁpha-ethynyItestosterone, 5

17al phal @t hpmpferaasor DEsERiraneRe & Pradisdestoxprefssdesi et hyl
-17al pha- et hynyl gon-4-en-3-one oxinme or the conpounds disclosed in

WO 00/ 66570, especi al l t anaproget. Levonorgestre or gest.inat
nor et hi st er e FeIGs pi FEATRE %hmﬁ%%es?ﬁ?ﬁﬁ%g%ﬁ%Faéfpgfef@??éﬁéngi'
Dr ospi r enonepiisipaitamill ,ar lastpraetiert ed. eSurdmd] e estrogens asbriol,

et hi nyl estradi_ol st_r anol ' r . £S5t Ll £strepe, iy
estrane, esteﬁtcﬁt_‘:ror{gstaér@olcoan %%j%gg%g& %%ui%%gfes Fogens. I n this
15 conngbt i ewneteritiydres tatadinoilesdgmdddilol &fdraddptansnd apestranol

preferred, and etRispd,esid adi@ly | ecPanbiedkaahYol is particularly

preferred.

The amounts used according to the invention of the
20 respective progestogens and/or estrogens correspond to

the amounts normally known in contraceptives.

These amounts are normally for example for the

progestogens mentioned below:

25
Drospirenone 0.5 - 5 mg
Levonorgestrel 30 - 250 pg
Norgestimate 180 — 250 ug
Norethisterone acetate 0.5 - 1 mg

30 Cyproterone acetate 1 -2 mg
Desgogestrel 20 - 150 g
Dienogest 2 - 3 mg
Gestodene 60 - 75 ug
Tibolone 2.5 mg

35

The preferred amount administered each day according to
the present invention is for example 0.5 to 5 mg,

particularly preferably 3 mg, of drospirenone.



preferred. The anounts used according to the invention of the 20
‘respective progestogens and/or estrogens correspond to the anounts
-normal Iy known in contraceptives. These anounts are normally for
exanpl e for the progestogens nentionedgel ow. 25 Drospirenone 0.5 -
5 ng Levonorgestrel 30 - 250 g Norgestimate 180 - 250 g

Bgr et hi tSt elr 01%%3 a&xﬁ%@ﬁ@ 9£5 est%o@ﬁn?’Qts%GéréﬁcﬁfﬁGiehﬁlg}lg@& atBel in;.r%rﬁgon
sogestre - t st.odene - 75 pg
T bolone 2. - 55 FPHEHICE erac iereRiies QT T e A TP LRl
according to the present invention is for exarrple 0.5 to 5 nyg,

particularly prefer abI }f x{T*Plh éjcfrad&l slpl renone. %’Banl%munt of
ins

estrogen used accordi ng & imvention is for for the
estrogen8 nenti oned bésiwadihinyl estradiol 10l -—-59)mg5 Estradiol 1
- 4 nmg Mestranol 50 g;Jhe peferred anount admidi gt ered each day
according to the invention is for exanple 10 to g, particularly
10 preferably 10 to 30 g, very particularly preferably 20 to 30 g,

of et hi nyl esltﬁea 'ﬁfeﬁeé@r&a@@nﬁ Oa&miel Bybr&8Skatrt Hahydeebeliahegs ton

(e form accer o ng.Lo, Lhe Lnsent i gn Teans, S e, £6e 261 8., 439 g
5- et hylLo( 6 Prdtrsabiver od otd c3aciud, very particularly preferably 20
(N-[4-T1(2-3m ngs 3, 4, 36, LB NexaVAL o 4r 0x0- 5- et hyl -
( Reference to 5-methyl-(6S)-tetrahydrofolates in the
form according to the invention means the fxee acid
15 form and pharmaceutically acceptable salts and
modifications of 5-methyl-(68)-tetrahydrofolic acid
(N-[4-[[ (2-amino-1,4,5,6,7, 8-hexahydro-4-oxo-5-methyl-
(68) -pteridinyl)methyllaminolbenzoyl]-L-glutamic acid).

20 Pharmaceutically acceptable salts are intended to be
both pharmacologically and pharmaceutically acceptable.
Such pharmacologically and pharmaceutically acceptable

salts may be alkali metal or alkaline earth metal

salts, preferably sodium, potassium, magnesium or
( 25 calcium salts. The calcium salt 1is particularly
preferred.

The amount used for example of the calcium salt, which
is particularly preferred according to the invention,
30 of 5S-methyl-(638)-tetrahyvdrofolic acid (metafolin} is
between 0.1 and 10 mg, preferably 0.4 to 1 mg,
particularly preferably 451 pg (equivalent to 400 pg of
folic acid or 416 ug of b5-methyl- (6S)-tetrahydrofclic
acid) .
35
Crystalline modifications disclosed in EP 1044975 are
preferably emploved as modification of 5-methyl-(6S)-
tetrahydrofoldtes.



(6S)-pteridinyl)nethyl]amno] benzoyl]-L-glutam c acid). 20

‘Phar maceutically acceptable salts are intended to be both

phar macol ogi cally and pharmaceutically acceptable. Such

_phar macol ogi cal l y and pharnaceuti cal lylaceeptable salts may be

al kali metal or alkaline earth metal salts, preferably sodium

pot assi um magnesi tptdon{lPs pakeilbies ddrs. vifteenioal B uor sefitamsn B

particul arl Yo p£eferred The r‘rA%f%tr usgd J&[zag%?&? _&[lggf At Gkl ym

salt, which Sarlfl TR 1 y preferred accor e I nvention,
30 of 5-net rmyme(cﬁS)sareft rahydavtpl putadihg (ert%ﬁ‘@wm) Vitaeinedn 02y

and 10 ny, ﬁ%%@' XLn? 4 @k @etw@@ﬁihl%%gar b¥aprefef abbye4stadly

(equi val ent to folic acid or go
5- et hyl 5( ei;)e-tﬁ«@e}ﬂahwﬁ@f arcc 3 409 dper3siagy y%%aPPFﬁ@lﬂeefdﬁ?%%& Big-

di scl osed i ﬁu%%nﬂi%%wc@d ebepreafparo@@dy ﬁfrpdaom@eas;mmefn catmgnaatl

5-nmet hyl - (6S)- tetrahydro S. - is_optionall i_ble for
vitamin B6 or M1t aRFRt @amé( Eeﬁ?"??@ntl TOweVer, 2:2 ﬁjeéfpoﬁﬁyngon
gddl ti gn IS ndﬁmﬂ(lgssm,yed Ouearryam‘iutbetﬂmaamvknandn 5 Yigt arem B8y map
e used in se between 1 ng and 5 ng, preferably 5 between 1 ny
and 3 ng peilidagj doﬁq' r%lreneﬁly dosed use. Vitam n B2 can be enpl oyed
in a do%é between 1 and 5 ng, preferably between 1 ng and 2 ny

per day on b QE% dnisean e belweecdAndrd NhPekudayaan
hi gh- dosed use. n?% %Ie rsonesto%e}rﬂlkgrand/ or estroggns are tu FERes

subst ances itth @@ﬁttlréééf ive ePELEGRGYi it hitdiHs&ass- I\/Etsﬁyfethyl'
(6S) -t et r ahydyopf o dptenica-aridentasiyi tadied ids ovdeamio ipr eveddr to

LTS AN Or TR 008 gaasd 1oL AR 1t CLLELER Y EBOU ke
15 deficiency without, however, at the same time masking

the symptoms of vitamin By; deficiency which may be

present. In addition, those women who, because of their

reduced MTHFR enzymic activity (MTHFR C677T
polymorphism) , are capable of only restricted

20 metabolism of folic acid, but also of reduced folates,

also profit from 5-methyl- (6S)-tetrahydrofolate.

In the preferred variant of the present invention, the
amount of drospirenone administered each day is 0.5 to

25 5 mg, preferably 3 mg, that of ethinylestradiol is 10
to 50 pg, preferably 10 to 30 ug, particularly
preferably 20 to 30 pg. The calcium salt of S5-methyl-
(65) —~tetrahydrofolic acid is present in an amount of
from 0.1 to 10 mg, preferably 0.4 to 1 mg, particularly

30 preferably 451 pg (equivalent to 400 pg of folic acid)
in this preferred variant of the present invention.

The formulation of pharmaceutical products based on the
novel pharmaceutical composition takes place 1in a
35 manner known - per se by ©processing the active
ingredients with the carrier substances, fillers,
substances influencing disintegration, binders,
humectants, lubricants, absorbents, diluents, masking

flavors, colorants and so on which are used in



the synptons of vitam n B12 deficiency which may be present. In
-addi tion, those wonen who, because of their reduced MIHFR enzym c
-activity (MIHFR C677T pol ynor phism, are capable of only restricted
20 nmetabolismof folic acid, but alsq gf, reduced folates, also
profit from 5-nethyl-(6S)-tetrahydrofolate. In the preferred variant

of the pres MR, T hee }%‘i@lﬁ%}f of %@Spbéﬁ@é’f‘x@ m phebered
each day |S%Ha5 to 25l 5 , pcrefera 144 ©

t hat_ of
et hi nyl est r &AITSS ﬁ@“%%l%ﬁrﬁtlcﬁ?emféff&ﬁl'yq‘%{}% ey, Ipatideurarry
preferably 2Qiex<3) fhrmEhe cal cium salt of 5-nethyl -
(6S)-tetrahydrofolic acid is present in an amount of fromO.1 to 10
ng, preferably 0.4 to 1 ng, particularly 30 preferably 451 ¢
(equi val 8nt Tro b cpreEnisl € abied)inviemttilns iir eferpessiiale afbrothehe

present inv e Thg [ior a?%‘“—%{ﬁﬁ’%}@{ rragﬁatltgﬁ,:l grﬁggﬁgg Qgge?d

on the nove naceutlc ‘akes place in
known per séwml{@:q,hetgchv@rm@nédllémxowit hd@ﬁ@g@arlmtéﬁ

subst ances, nfid | &SrogSMbSE BACES I RidMRRGIJAGdicH mz?egr@ﬁé ORanfi Ndans,
hunect ants, | ubricants, absor bents,_ diluents, maskin avors

col orants ard*so>oHeRRYEn (APe- E?@Hahﬁdf?foﬂy%?nﬁbu?g@alOt#é%*ﬁnhﬁﬁ&y

and conyert imdg i Ntvdhier desiled adm Fcstfatited f ahns sephiralical §ose

include slow release forms. 5 In medicanents of the invention it is
possi bl e fortHe - estrogen and the progestogen, and the

5- et hyl - (6S) - tetrahydrofol ate, to be present in joint dosage units.

Th estroge gt h 0%??“8:9@”50 eEﬂﬁigpg]%paegtr%ﬂgdréfﬁlate are

5- et hyl - -tetrahydrofo ate on't and owever,
al so be for mns'ettaéﬂ-q n iFepaigt ePEBEENCEN| P5. HAIFRIAEI n%@e@ndand

5- met hyh 5 ( 6 Shadietirahy doaf of Bt &nst Eng URSE a8l Thid e cphengneetebdiol
atnDspheH(:égygggtgﬂgn Bi1; together it was found that these two
substances are incompatible with one another.
Measurements of the incompatibilities Dbetween the
intended formulation ingredients were carried out by a
20 thermoanalyvtical method (DSC, differential scanning
calorimetry)} . This allows dncompatibilities to be
recognized through low enthalpies of fusion and melting
temperatures. These are caused for example by a reduced
proportion of crystalline substance and the increase in
{ 25 impurities. In the determination, binary mixtures of
excipients or active ingredients in each case with
vitamin Bi; were investigated, and the compatibility was
examined under the influence of wvarious gases and
temperatures. Vitamin B;; showed a strong interaction
30 with ethinylestradiol in the described investigations.
The results of the incompatibility measurements may be

found in Table 1.
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Mbdi fi ed cq

Gerst aFehc+ good bel ow 02- ser&tad welow O-sensitive,
s0°C moisture-
sengitive

Modified corn starch o good below Q,-sensitive,
60°C molisture-
sensitive

Polyvinylpyrrolidone + mainly good Op,~-sensitive,
below 60°C moisture-
sensitive

Magnesium stearate ++ /- indifferent, O,-gsensitive,
good below mnolsture-
60°C sensitive

Hydroxypropylmethyl- e+ good below O,-gensitive,
cellulose 60°C moisture-
gengitive

Oydroxypropyl- ++ good below O;-sensitive,
cellulose 60°C moisture-
sensitive

Maltodextrin - indifferent, O;-sensitive,

good below
60°C

moigture—
sensitive

Polyethylene glycol -

6000

interaction
with moisture

O,—sensitive,
moisture-
sensitive

Coating mix

mainly good

O,~sensitive,

below 60°C molsture-
sensitive
Key:
+ good compatibility expected below the stated
temperature
+ compatibility below the stated temperature
++ /- indifferent compatibility, possibly good

compatibility below the stated temperature



" 60C noi sture- sensitive Polyvinylpyrrolidone + mainly good
-02-sensitive, bel ow 60C noi sture- sensitive Magnesium stearate ++/-
.indifferent, 02-sensitive, good bel ow noi sture- 60C sensitive

Hydr oxypr opyl net hyl - ++ good bel ow 02- s nsitive, cellulose 60C

‘noi sture sensitive Hydr oxypr opyl ++ good bel ow 02-sensitive,

cel lul ose 6QC noi st J\Q@aoglqg&t i, + - - erent, 1
02-sensi ti veg goodtﬁbrﬁ? ow m)l st ure 0C'sensitive I yet%]yl ene gl ygol
- interaction 02-serkeTRaelbl IRl t HheF 1R FOMREIREULSensi ti ve

Coating m x .yl y(Hoahd?-senstddveon, bl @mbOG Hm st ur e-
sensitive Key: ++ good conpatibility expected below the stated 5

tenperature + conpatibility below the stated tenperature ++/-

i ndi ff erent mapaibidytyolphese bl ypgepd isonparthichilbylbel ewithdle

stated tenperature 14 +/ i_ndi ff ent co Y, ea e
conpati bl e gjeﬁ SWite sot teéttserrpera ure prrlp(}aé?rqiro%\g) ﬁ;P er%lc Eﬂ%n%

i nconpat i bl eErriRolapvianyd pyMonegidone (EPVIa)l irs Ty tJ claharltnyl%ut é@l%,

because of {5 Weid) N9 REQREFL) €S T RAMNe  of  5-methyl- (6S)-
tetrahydrofolate with PVP increases the rate of
10 degradation of 5-methyl-(68)-tetrahydrofolate (compare

Table 2 and 3; process 3).

A further obkiject on which this application was based
and which is achieved by the present invention is
15 therefore to make stable formulation of
ethinylestradiol in the presence of 5-methyl-{68)-

tetrahydrofolate and optionally of vitamin Bj; possibie.

It has been found that incompatibility  between
20 ethinylestradiol and wvitamin By can surprisingly be
prevented by employving the ethinylestradiecl in the
formulation as ethinylestradiol-beta-cyclodextrin
complex (ethinylestradiol as f-cyclodextrin clathrate;

for preparation, compare WO 02/43675).

Corresponding formulations of the invention are
described in Example 1 (compare composition A, B and
D).

30 They comprise inter alia a mixture of corn starch and
modified corn starch. Starch consists of amylose and
amylopectin. Both are polysaccharides based on o-
glucose units. However, it is also possible to use
instead of corn starch in pharmaceutical formulations

35 for example rice starch, potato starch or wheat starch.

" The starch is employed swollen, suspended or dissolved
as binding liguid or as solid. It may be unmodified or
partly modified. The corn starch which i1s preferably

used according to the invention has the empirical



fornmul ati ons (Moneghini et al., Int J Pharm 175, 1998, 177-183).
"However, formulation of 5-nethyl-(6S)- tetrahydrofo late with PVP

i ncreases the rate of 10 degradati on of

5-nmethyl -(6S)-tetrahydrofol ate (conpares Iable 2 and 3; process 3). A
further object on which this application was based and which is

achi eved byfggﬁuggese(@gﬁgcmgemtigmths nls Ghoer-afoone t aymkensledhiar
formul ati on of ethiny estrgd %I i@ t he presence of 5-nethyl-(6S)-
tetrahydrofHeFLgflé éﬁd 58pLitGndP% O8f -vi tami n B12 possible. It has
been found that inconpatibility between 20 ethinyl estradiol and

L oL PSR O RERERT BRI LIR corves
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Correspondin orrrul"atd ons_ of the_invention are described jn ExanR e

1 (conpare ééiﬁ?pd}@l tiepradeleds agrprddng P THeS TORPRFE | 3% H11%h 3

mxture of ¢okN roh@ OF atin NMxdiAdied B Misd aried. c&xargtka:c@msl st sief
anyl ose and _anyl opec, |n Both are pggé charl es q?sed on

gl ucose uni #43° 16 t£9 sSHPL3Y p e © n%‘f%%d“%‘? T8Fh
starch im phar ﬁmmﬁde}&lrjfror mxtateibihel@gef @rere.mm;thzesr iscelstag chfor

t at h wh I
polato SLar hafathoal StatehonTun, BLansts el ovechpuellenroce,

unnodi fi ed @ydmasmmmdmm@dosme Mwwwwi@hﬂ%&p’r@%ﬁ%bpy

used aCCOfdh‘%& E;‘icte*i‘iul%\é@ta{sl)'bﬂ}ﬁﬁaxt hex@npérpﬁéfeééedf@&m&@mg to
(CB6H1O0CME) " Wltf'l;1 300-1000. Its nol ecul ar Wﬁﬁgﬁ is.50 00

000. The st &kéh ué@ﬂeﬂ’?lﬁ’ﬁar mkeut PESI f OPHIF §u§8F1vescegl‘6£P§e| n
part asjpur@efdikla@rivdd. mhdisethapider Wwiseedasity of 1-20 mPas in a 2

percent agueous solution. Derivatives with a viscosity
of 2-20 mPas are preferred according to the invention,
and those with a viscosity of 3-6 mPas are particularly
preferred.
20
Part of the corn starch used in the formulation
preferred according to the invention may be replaced by
low~-substituted Thydroxypropylcellulose {HPC) in a
concentration of 0.5-5% (w/w), preferably 1-3% (w/w},
25 particularly preferably 2% (w/w). In the present case,
the hydroxypropylcellulose has low substitution when no
fewer than 5% and no more than 16% of its hydroxyl

groups are esterified or etherified.

30 Table 2 shows the 5-methyl- (6S)-tetrahydrofolate
content per tablet in % based on the specified content
of 100% as a function of the binder used immediately
after preparation. The 5-methyl-(6S)-tetrahydrofolate
content shown was measured in the content uniformity

35 test (CUT). The investigated formulation was prepared
(process 2) by mixing the ingredients, granulating with
the part of the corn starch used as binder, absorbing
the 5-methyl-(6S)-tetrahydrofolate after completion of

the granulation process, renewed mixing and tableting.



"binder. 1-5% preferably -1.8-3%of the tablet weight are to be
-added according to the invention as binder in the formof corn
.starch. Besides the corn starch, it is also possible to enploy
starch, a starch conpound such 10 as ng}todextrin, or cellul ose
‘derivatives such as, for exanple, car gxinethylcellulose,
et hyl cel | ul Qge, [ OXypr Lcell.ul o hydr h e se
or nethylceIlﬁ?éﬁgkﬁﬁ%#néég%é§}t#§ ?% e%%%%éégégf%éﬁgét%égt%éﬁ%ﬁ
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5-net hyl - (6S) -t et rahydr of e er i . % €
speci fied gontent of 1 )0%}%&5%}%& {.%)%Epof %ﬁ%%%id%% u(g‘g%?ds%éﬁ
imedi ately _after preparati@¥FORRS Sihet hyl - (6S) - {RFPERSHrof ol at e
content showp,aggdreasured in tde sontent yniformty 5 1est (CUT).
Thé i nvestigated formul ati on was prepared (process 2)7 by m xing Uh
ingredients, granulating with the part of the corn starch used as
bi nder, 1@absaradmng 3 t heshowet hyl:H{6S) - Beteahylroto) atetabhetirofolate
conpl etion of _.the granul ation.proc renewed m xi ng t abl eting.
16 By corrpé:rcinstoeﬁﬁt het effi ? Hflcpg)% ?vioﬁ;s/lstglyer?% ) cieoxneu%\e/a(gl %ggg:ﬁ %Qortage
at defined temperatures and humidity for one month. The

tendency, evident from Table 2, for 5-methyl-{68)-
tetrahydrofolate formulated with PVP to be less stable

15 is confirmed in particular on storage under conditions
at 40°C and 75% relative humidity (rH}.

Table 3: Metafolin content as a function of the binder

after storage

20
( 25°C/60% rH 25°C/60% rH 40°C/75% rH 40°C/75% rH
absorption absorption absorption absorption
PVP corn starch VP corn starch
{proccess 3) (process 2) (process 3) (process 2)
Vials open 89.5% 92.1% 37.7% 67.7%

An oral formulation is normally prepared by
granulation, tableting and film-coating. However,
5-methyl-(68)-tetrahydrofolate ils, because of its
25 sensitivity to oxygen and moisture, degraded even
during the granulation. The further degradation of
5-methyl-(6S)-tetrahydrofolate during storage is,
however, particularly noteworthy. In a formulation in
which - as wusuwal - all the components of the

30 medicament, including b-methyl-(65)-tetrahydrofolate,



as binder instead of corn starch to the fornulation by process 3.
‘The 5-nmethyl -(6S)-tetrahydrofolate content in the formnulation
prepared by process 3 is lower. 5 Table 2: Metafolin content as a
function of the binder imediately after_preparation Metafolin
content Metafolin content absorption, PVP absorption, corn starch
(process 3) afrer Qﬁn@&&i Zflfé{er agg Hh BB Shed YgrkfiuTabkd, 3 tHtowseshdue

5- net hyl t et f ol . f

Deod alter CEBPAGHRCAR RS et SES ArTTB T e D AT ofo ok pef
mont h. The m&nd@ﬂm}mvea/m:&rm&:fwomﬂmcm@i *\fxﬂl$mlwrllll(6$)ist 60%
tet rahydr of gl ate for Tl et w45 BYE L9108 .05 Skahl £/ bSmecnyl_

confirnmed in™ cular on storage un con ions at 40C an
rel ati ves hunfi6@)t-r ety dratfiod ede -Met affdlei n c8REERE as GUFLREti ontHE

the binder Aften $40fa08r0e43C &A% 1 2§gaﬁegfar hbyA0Gh25%iHA 0EhE5%

rH absorption absorption absorptjon absor pt| VP corn tarch PVYP

corn star ch Spedéeds @F) (Fedcesy FPidas& 136 Yo ST ELLRT) 8
open 89d5(l)3A) Q%el%g&ranlffbaﬁ;ﬁoﬁmblﬁﬁbdﬁﬁ LQ}}fﬁrsﬂ apdotxisraordmtiyg the
prepar ed by anul ation, tableting, and filmgcoat Hoyever,

5- et hyl - (6§)rg@[pé—’tr|‘3§ﬁ395’r of Bf“é?e i ecaliSe o‘T’g‘%f ilzgatsenm t Vi ty ths
oxygen amd roinsttinyd, ~ ((&Sgr—at(mctaéw;rof@hham t Fowgrvamul atRonad@hgion,
further degradalion uc{ {h M-\'Aoéﬁﬁ) ﬂ&éfa@ﬂgr%ﬁ@é@ dé'f'“!u§€9é§cge

is, however partic I'n a formulation in ch
as usual - aiﬂahﬂiémentd@réﬂgt hesg@rﬁ@@l canéhe, |§CW“EHPK§J (88)-

5- et hyl - (6)sthalhAHAlQlAt €oniddnt in a formulation prepared by
later absorption is above 90% with identical storage

15 times under identical conditioms (compare Table 5).

Table 4 shows the 5-methyl- (68} -tetrahydrofolate
content per tablet in % as a function of the
preparation process used immediately after preparation.
20 The difference between process 1 and process 2 derives
from the time at which the 5-methyl-{6S) -
tetrahydrofolate was added during the preparation of
the investigated tablet. In process 1, the 5-methyl-
(68) ~tetrahydrofolate was present in the mixture even
25 during the granulation, whereas in process 2 it was
absorbed only after the granulation. The 5-methyl-(6S)-
tetrahydrofolate. content in the formulation prepared by

process 1 is distinctly lower.

30
Table 4: Metafolin content as a function of the

preparation process immediately after preparation

Metafolin content | Metafolin conteant

granulation absorption
(process 1) (process 2)
Average 88.5% 96.1%

Distribution coefficient 6.1 2.5




“are mxed first and only then granul ated, the residue remaining
-after a storage tinme of one nonth at 40C and 75% relative humdity
.in closed vials was only just 60% (conpare Table 5) of the
originally enployed 5-nmethyl 5 (6S) -t_et1r8ahydrof ol ate. The | osses
‘during the granulation process can be reduced by absorbing the

5-met hyl - (69)adel rahydugiglate Gl y ablee AoTPlel) 0BBlanbiforolnte
granul ati on process. Dry admixture during the ‘préparation thus Meads
to stabiliz&dedt aheal FBLIREIHY| of 65et ameRRiefEl apeocepnevepd
in additiongsddy ss@lsySWdr i Shaghynbasat hgeelfieat tafpbuatiees and
stabilizatiqn during storage. The 5-nethy]| -éGS) - tet raT%/giof | at

content in &WHHIAL i Tl r RRERBY | SYEPSBbsof pPPon Sbbve %@%
w th idepti Galmedinflages s ddumswiitefoliztent | calddandi t befisreconpahe
Table 5). Table 4 shows the 5-nethyl-(6S),-tetrahydrofolate content
per tabl et iq{%%satal%nc{:?on%oef t?iésspr e%taaﬁbgt? on¥L5r oc%%zgglu%réed? ln
i mredi at el y mfrtecypreepasrat $onra@® Thdedi icadarnderzetoeetl I ozrds 7%
and process i s h ime at which the 5-nethyl-(6S)-

t et rahydrofo 125%‘31{61%%21%%1%;9%“(%%)9. the preparation of the
investigated tablet. In process 1, the 5-nmethyl- (6S)-tetrahydrofo
late waggpreggite ign t heetd x4 18 exeAtdntdukisng 4 hergiaidat 1 0, the
whereas in process 2 it was absoj;cbed only after the granul ation. The
5- met hyl - ( 6 S=SRBFHHRU AV SiS .21 Ht°%G¥% he formul ation prepared
byﬁ process 1 is distinctly lower. 30 Table 4: Metafolin content as a
fuhction off the predaration prodess_i diately a r_preparation
Met af ol i n dontent Metlafol G/ &0t ent?>graiil Jt i ar%%a%&%ngFon& Eb%%%cégs
1) (procesy 2) Aver dger&815% &6.|1%bsoirstidnbu} isoancleelsi ¢i ehtorfprio?. b

J

(process 1) (process 2) (process 1) (process 2)
vials open 63.2% 82.1% 43.4% 67.7%
Vials 74 .5% 62.5% 58.9% 90.1%

closed

It is known that release takes place more slowly with

15 dry admixture than in the case of granulation. However,

it was surprisingly found that dry admixture of the 5-

methyl- (6S8) -tetrahydrofolate does not delay release,

but in fact accelerates it. For this purpose, the

. tablets were investigated in an in vitro dissolution
20 test using a USP paddle apparatus at 50 rpm and 37°C in

a 0.03 percent agueous ascorbic acid solution. Table 6

shows the results of the in vitro dissclution tests.



18 Table 5 shows the 5-nethyl-(6S)-tetrahydrofolate content as a
“function of the preparation process used after storage for one nonth
at defined tenperatures and humdity. The tendency, evident from
.Table 4, for 5 5-nmethyl-(6S)-tetrahydrdfolate added before the
granulation to be less stable is confirnmed in particular on storage
under condi Tebie 6f: P0E€saddti®% ireRative humidity (rH). 10 Table 5
Metafolin content as a function of the preparation process after

st orage 25€-66% 125G 609%THAOC, /WW
absor pti on| Jriaeullminbn absobpi¢Brl-((§Bdress 1) ( pro¥essyd) (§rocess

1) (process 2) Vials dpen 63:2%2%ck%148e 4% 67. 7%etViadk8rdoBe92. 5%
58.9% 90. 1% closed It] is known that rel ease |takes place nore slowly
with 15 dfy adnmixturd than i ®*PA8S%ake of grlanul at %" Wéver it
was surprisingly found thataidsyladibxtwie of [t he Sissolution (%]
met hyl - (6S)-tetranhydrdfolate doesonot delay rjel ease, b in fact
accel er at es—i-t—For tHis-—purpese—the—tabletis—were+nvestigated—it
an in vitrp dissolutidn 20 test asmsiang a USP paddl e app8ftatus at 50
rpmand 37C 1n 0. 03 percent ous ascorbic acid sqkution. Tabl
6 shows the re%%!ts —the—in ?eod:j.eé’u gt+-ssotution LCDLSQEL% —Tabte
Di ssolutioh in %Tine [mn] 5- MEthyl - (6S)- 5-|Met hyl - (68}-3

t et rahydr of ol at irst et rahydrof ol at,;a\6 Jprocess process 2q4di gsol ution

oo

[% di ssol yten 79 6—6 1059281 151668893
60 75.8 91.2
120 4
7 100 4
2 . & e
<]
% 84 09290O0® 0 eeerssiae--- sesoc e
2 i "
-
E
" B804
I
g
E 401 ,
= —de— 5-Methylteimhydiofolate, process 1
# . ~—ff-~ S-MathyltBtraydrofolate, process 2
------ G+ 5% {80 %), 1 =30 min
0 L T T L] I +
0 10 20 30 40 50 60
time {min)

Regular intake of the pharmaceutical composition of the
invention with the particularly preferred dose of
451 ug of the calcium salt of 5-methyl- (685} -
tetrahydrofolic acid per day leads to an increase in
10 the folate concentrations in the serum and erythrocytes
until a steady state is vreached. The corresponding
erythrocyte folate invasion kinetics are described by
half-life of from 6 to 10 weeks. On the basis of this
half-1life, about 97% of the steady-state exrythrocyte



30 73.1 91.3 45 76.7 91.1 60 75.8 91.2 120 100 0O 7 80
e E 60 d 40 -5' Met hyl t et rahydr oki at e,
.arocec:i 20 -11-5-MethyltBtteMIroloWe, arooo::z ----- Q S% 80
0i6J,t=3Dmin O O 10 20 30 40 50 60 ¢tim@® (mn) 5 Regular intake of
t he pharnmaceutical conposition of the invention with the

parti cul ar | Yojeekerreadeldosan dfe 45pegtefl the healmagheshlafvér about

>-nmet hyl - (69) -y 14T @gpf(eg'ffeg%gdfﬁ%, day | § 2B INFreasesin
10 the folat'e concentrations 1n the serumand erythrocytes u'ntlrc’ a
steady stat &fi sdakhéhdatafge ebr rrdspoparAHaCenyl B b PoEPRsdtien of

i nvasi on Ki peld cenakerdescribedcByrifakl; | i £8e0f efrom-6ci0e10r0e8ks.
On the basis of this half-ljfe, about 97% of the stead

eryt hrocyt e 12ye1Fol di¥ 3 dvel 1eanhe exfEiCed 14 bet}?‘%ac%é%;‘i;'?%?ate
about 5 haldorlderesateensespondifrgrt 0 abogtod@ihaaboneeksdpt |fthe
cont | nued. - PRETBFV NG e ST Hrer s T hel S enkith | Ve T Lhl'on GRS
t he steady- stratthrocgteentslattionbevdis esldivdgodiliuatiitdn of hahé-1ife
phar maceut | Gah LATROSA g0l & N, [fyapLdiel., the opp¥hhoogylecbebate
evels slowy tall wth a half-lite
10 levels thus remain even without further continuation of
intake of the pharmaceutical composition of the
invention for several weeks in a range above the limit
( of 906 nmol/l which is generally regarded as sufficient
to prevent neural tube defects. The product of the
15 invention thus ensures a reduction in the risk of
disorders caused by folate deficiency and congenital
malformations caused by folate deficiency, even after
termination of long-term intake of the medicament of
the invention (*pill”}.
20
The use of b-methyl-(6S)-tetrahydrofolate, one or more
estrogens and/or progestogens, and optionally wvitamin
B and/or wvitamin B;, and pharmaceutically acceptable
excipients and carriers for producing a medicament for
( 25 reducing the zrisk of disorders caused by folate
deficiency and congenital malformations caused by
folate deficiency for at least 8 weeks after
termination of previous long-term and continual intake
of this medicament is also according to the invention.
30
Likewise according to the invention is a kit comprising
at least 20 daily dose units comprising the medicament
of the invention and at least one daily dose unit
comprising 5-methyl- (65)-tetrahydrofclate, and
35 optionally wvitamin By, Wvitamin Bg and/or wvitamin By,
where the number of all the dose units present in the
kit is at least 28, and the dose units are disposed so
that first the dose units comprising the medicament of

the invention, and then the dose units comprising



| i kew se of about 6 to 10 weeks. The erythrocyte folate 10 |evels
-thus remain even without further continuation of intake of the
phar maceuti cal conposition of the invention for several weeks in a
_range above the limt of 906 nnmol /| ~whkch is generally regarded as
sufficient to prevent neural tube defects. The oduc% of the 15
invention thegst ﬁ§uﬁ§§§99ﬁ&hﬁ@¥oﬁrPﬁeﬁﬁ@g?Psk P sBPddPECausty

by fol ate deki ghenchandwiengeni tak caBkf @Emheorsu.mummoﬂaﬂ ade
defi ci ency, _even gfte ter natlontof Iong ternlkpta@% f t €t of
medi cament 6F2Sthe ¥ otPF® pHPEEF . COFPTRE HSe o1

5- et hyl - (GShet&hw&hydbﬂfddﬂ(ih&ﬁﬁ%mﬂthﬁﬁféGQKHUQEKHHN@ﬁQﬂQﬁate to
pr ogest agens,. andgplonel LuoxLamiy 86 and/ gt AT PZpa0t 1y

phar maceut i Iy acce eXCI nt's a carrler for produ0|ng a
nedi cament ‘a«sr a@@lrte@mﬂngiq&“»l@e umlsﬂs cfudi $daderie ictusert e fof dpeth

deficiency g <ol %@' f&fg' e%hfeﬂpc”%%%%hgguﬁggpgﬁ:|.tf1%|nat e deficiency
for at Ieast ter termnation of previous |ong-term and

cont i nual |ntake of this medi canment is also according to the
i nvention. E%chaiek_«emﬁéeea@gﬁéﬁt@g &0 tdies | Averbitarn S farkidifferent

t | t 2 ly. d t th t
of The 1hyciiiten SaR0 T LFEREE e CORLTY ABeRCuRRY SEomart BT

5- et hyl - (6S) - tetrahydrofolate and 35 optlonally vitam n Bl2,

vitam n B6 and/.aqr Vié@”%c? ?gbl%w%@r %agge_{t ﬁgg%er aqjcﬁ}dlr{&eccgi%famgts

present in the it eas ose units are di sposed
so that fiMst theSQesefwmni thecomgsiti TRy hel nedi aiBHERBIONt o be

i nvention, apg;thenthe dose %icz%lq(li&)réﬁiéiﬂie%ﬂ ré&@ifdersesthngens
nor progestogen, are to be tak . Lt is,also ogﬁlblecin t he caEe of

the firk?- nEIREFoneePREI N RLSt 2 l&&?Fﬁaﬁégﬁ EolPrtsi

medi cament @fore than 28 days, the extended cycle of 'use ﬁbelng
completed by administration for 1 to 7 days of dose

units exclusively comprising 5-methyl-{(6S) -
tetrahydrofolate or by intake of 1 to 7 placebos (dose

20 units active agent) or 1 to 7 blank pill days (no

administration of any dose unit).

The following examples serve to explain the subject

matter of the invention in more detail without wishing

25 to restrict it thereto.



"the invention for the 5-nmethyl-(6S)-tetrahydrofolate to 5 be

formul ated separately and to be di sposed spatially as additional
.dose units such that joint intake of both dose units is evident from
this disposition. Further devel opnents »@f the invention for different
10 kits are reflected in clains 18 to 22, 38, 39 and 40. It is also
possi bl e i nmPeamyIul1ar, according to clains 43 to 50, for the

medi cament of the invention to be admnistered in a so-called
extended reginme. By this is 15 meant continuous adm nistration of the
medi cament fibie coedihtam?odayshlébe €R80engepdofyche dhvaseibei ngn
conpl eted by adm nist.rat.i 1 to 7 days of dose wunits
exclusiveIy¥562%%$§fﬁﬁgé¥ﬁ£¥%g{l(68)- tetrahydrof ol ate or by intake
of 1 to ¥ placebos (dose 20 units active agent) or 1 to 7 blank pil
days (no admifisty.atd fpfs @nh dOsecdifidds JhaHo! Rl sxanpl es.
serve to explain the subject mtter of the invention in nore detai

w thout wishing 25 to restrict it thereto. 22 - Exanple 1. The
conposi ti on ekrtablets (80 nmy) of the invention camede@ found in
Table 7. 5 Table 7:_Conposifion_of tablefs of the invention;

| ngredi ent Anmount E5fBB8it1Y¥h A B C D Dfospirenorfe 3 ng 3 iy -- 13

ng Et hi nyl esbepdiehdnd. 03 ng 030@gny -- 0«83 ng MetafoliniB 451 ngy
0.451 ng O. . 0.451.. Vitan Bl2 -- --_-- 10.1 ng Lactgse
nnnohydrate%gélgglﬁifﬁé?gﬁi*ng tgvggrﬁﬁ td86 B Corn starch%1g§4%gng
16,40 ny 161M4Bafigli®. 40 ny Cor A-45hmeh* *0.A5Agng * @ 4fgrmy 2| Hgdst &
mgt**  Modi fj;edeQr# 9. 60 ng 9.60 nmy 9.6Q_ny 19. 60 ny 0.1 mg
Lactose monohydrate to B0 mg to 80 mg tc 80 mg to 80 mg
Corn starch 16.40 mg 16.40 mg 16.40 mg 16,40 mg
Corn starch** 2 mgx** 2 mgrr¥ 2 mg¥*¥ 2 mg¥F*
Modified corn 9.60 mg 9.60 mg 9.60 mg 9.60 mg
starch
Magnesium stearate 0.80 mg 0.80 mg 0.80 mg 0.80 mg
* optionally as ethinylestradiol-beta-cyclodextrin

10 complex; the stated amount refers in this case to
nncomplexed ethinylestradiol. If the ethinylestradiol-
beta-cyclodextrin complex is used, about ten times the

{ amount 1s to be employed. This 1s because the
ethinylestradiol content in the B-cyclodextrin complex

15 is about 9.5 to 12.5% (compare WO 02/4%675).

**: the part of the corn starch identified by ** can
be replaced by an alternative binder such as, for
example, 1.5 mg of low-substituted hydroxvpropvl-
cellulose.

20 **%: the amount of coxn starch ** employed as bindexr

may also be for example 1.8 mg.

The oral formulation is produced by nixing the
abovementioned ingredients, granulating with the part
25 of the corn starch used asg binder, absorbing the
calcium salt of 5-methyl-(68)-tetrahydrofolic acid

after completion of the granulation process, renewed



starch Magnesium stearate 0.80 ng 0.80 ng 0.80 ng 0.80 ng *:
‘optionally as ethinylestradiol -beta-cyclodextrin 10 conplex; the
stated anount refers in this case to unconpl exed ethinylestradiol. If
.the ethinylestradiol - beta-cycl odextri B3cenplex is used, about ten
times the anount is to be enployed. This is because the

et hi nyl est r adikdngeoredde tiima ked Fidycicoddriaid-n conpl ex 15 is about
9.5 to 12.5% (conpare WD 02/49675). **:. the part of the corn starch
identified by ** can be replaced by an alternative binder such as,
for exanpl ExarPdeng of | ow substituted hydroxypropyl - cellul ose. 20
***: the anopunt of corn starch ** enployed as binder nmay also be for
exanple 1.8 . The oral formylation is produced by.m xi t
abovenent i oﬁgg"%%gi"édité#f%? gtan rg{ﬁekg %FﬁrYﬁgspafrﬁom ZE%Ofﬂgﬁ%tlél rn
starch usedvyasirii ndemnen aksor bhihfjdbhertag ciage sabhhdofthe erythrocyte
5-net hyl - (69) -~ tet rahydr ofol i ¢ _aci onpl.etian of th ;

granul ati on%)p?rl c;%eess, >ireérrﬂaéLwequf'3 (&%t%%‘g%et&abl gt%%lﬁg ané fi?ﬁ}l%gg%:ieﬁg.
Exanpl e 2: HiBhmodddlodigedn atirgunedkdisedr valrs fRsr8neRsait hye-g-
young woren .gf chi | dbgariRg agerne@d drheaeryt he syt e chdlight ilevebri s
determ ned using a validated m crobiological, inmunological or

i nst runkdt althesgy metyomds - LC- M5/ MS) method or a suitabl e conbination
of 10 these nmethods. 8 Weks after the first bl ood sanpling

(screening hase), 45 of .the calciu al t. of _5- net hyl - -
t et r ahydr of (ﬁoi B‘T%Sd &]tiF%rda)F % ‘;&ﬁisﬁi 21{%?88.{ o?gjrmpggﬂgri é%g%eﬁ%gg
weeks or, aHzereiatively:

451 ng of the calcium salt of 5-methyl-(68)-

15 tetrahydrofolic acid each day
ig administered over a pericd of 40 weeks or,
alternatively:
3 mg of drospirenone, 30 pg of ethinylestradiol
and 451 pg of the calcium salt of 5-methyl-(6S5)-
20 tetrahydrofolic acid is administered
simultaneously on each of the first 21 days of the
respective cycle (tablet of composition A in
Example 1). Administration of 451 pug of the
calcium salt of S5-methyl-(68)-tetrahydrofolic acid
25 is continued for 7 days in a phase immediately
subsequent thereto (composition C}. 3 mg of
drospirenone, 30 pg of ethinylestradiol and 451 pg
of the calcium galt of 5-methyl-(65) -
tetrahydrofolic acid (composition A) are again
30 administered for a further 21 days (second cycle),
and only 451 ug of the calcium salt of S-methyi-
(68)-tetrahydrofolic acid (composition. C) are
administered for a further 7 days, and so on
(medication phase}.
35
5-Methyl- (68S)-tetrahydrofolate ig no longer
administered afiter 43 weeks . Alternatively,
drospirenone and ethinylestradiol can be administered

further for a further 40 weeks or likewise De



"3 nmg of drospirenone, 30 g of ethinylestradiol and 451 g of the
calciumsalt of 5-methyl-(6S)- 20 tetrahydrofolic acid is

.adm nistered sinultaneously on each of the first 21 days of the
respective cycle (tablet of conpositiom,Ain Exanple 1).

‘Adm ni stration of 451 g of the <calciumsalt of

5-net hyl - (6Qi-deinahwdipfolic acid 25 is continued for 7 days in a
phase i nmmedi ately subsequent thereto (conposition C). 3 ng of
drospirenone, 30 g of ethinylestradiol and 451 g of the calciumsalt
O]::I 5- et hyl dﬂﬂisf )-:Lats?:t rnﬂgﬁof@éﬂmagﬁd (e0eer0s iatfter Apsansedigal N Tie
adm ni stere or a further 21 .days ec cle nd.only_ 45 of
The car oi um GGt St Y aae: B8 SRS oPERaRre aB irRlatipoetetan
C) are admmEtstimr edf fidre astfudther 7 days, and so on (nedication
phase). 35 5-Methyl -(6S)-tetrahydrofolate is no | onger adm nistered
after 48 weeks. Alternatively, drospirenone and ethinylestradi ol can
be admi ni st & PI¥¢riher for a further 40 weeks or |ikew se be 24 -
di sconti nued. The | ast blood sanple is taken after 88 weeks. The
drop-out rate nmay he up to 50% because of the Iong-%erm 5 n%teure of

the st udy. el BRBBA i3t akeieskt BRRWEEKALAt eF¥APs &0 ofregd FhY
heal t hy1010 yauitg wemen off chhidbRatiriggageye andnthetles yhiatybeyte
folate level_is determ ned using al_i dat m_cr.obi ol_ogi cal,,.

| mmunol ogi caiC T net 1Tt alL T 6. ST THPIE. L ONEAVS) et adHoRtEd

sui[_table combiqrapbhionlaficahesemmihmdygical or instrumental (e.g.
b HPLC, LC-MS/MS) method or a suitable combination of

these methods.

15

8 Weeks after the first Dblood sampling, 3 mg of
drogpirenone, 20 pg of ethinylestradiol and 451 pg of
the calcium salt of b5-methyl-(6S)-tetrahydrofolic acid
{compogition B) is administered simultaneously in each
20 case in the first 24 days of the respective cycle for a
period of 40 weeks. In a phase 1lmmediately subsequent
thereto, administration of 451 ug of the calcium salt
of 5-methyl-(6S)-tetrahydrofolic acid is continued for
7 days (composition C). For a further 21 days (second
( 25 cycle), 3 mg of drospirenone and 20 wg of
ethinylestradiol and 451 pug of the calcium salt of
5-methyl- (6S)-tetrahydrofolic acid (composition B) are
again administered, and only 451 pg of the calcium salt
of‘ 5-methyl- (6S)-tetrahydrofolic acid (composition C)

30 are administered for a further 7 days, and so on.

5-Methyl-{6S)-tetrahydrofolate is no longer
administered after 48 weeks, while drospirenone and
ethinylestradiol is administered further for a Ifurther

35 40 weeks or likewise discontinued.

The last blood sample is taken after 88 weeks. The
drop-out rate may be up to 50% because of the long-texm
nature of the study.



15 8 Weeks after the first blood sanpling, 3 ng of drospirenone, 20
g of ethinylestradiol and 451 g of the calciumsalt of
5-nmet hyl - (6S)-tetrahydrofolic acid (conposition B) is adm nistered
.sinmul taneously in each 20 case in the Bbrst 24 days of the respective
cycle for a period of 40 weeks. In a phase imediately subsequent
thereto, adfhei stridgtiadn eofvdsbaytef et keied stpt thefsubjects is
5-met hyl - (6 tet rafpdr gfpl i-gp@Gighi 81 conddpiedi APr od dENSE eating
(conpositio%ke%%. %or a further 21 dgys (second f% C cleg, %Cng of,
dr ospi r enon&a@igs20 Jubf it ARnyBEREY afP6R analas1 9d}y60 al Traf
salt of 5-raihw - £68k=t ebnahy@ini ol tkaetddl (CONMRLS t bharB)caneical
again adm ni stered, ,and only, 451 f the calcgiumsalt .of .
5-nethyl5(6§Pmﬁﬂﬁ%ﬂﬂﬂﬁcﬁ£Ig%eaépgngﬁﬁBo§PH§) GG s while
admi ni st er edHeorear: ifriyy theesi 7s dagmaiandhso seme, and reaches a value
5-Met hyl - (69)-t et r ahy Ql.ate/q s on dni gi after;48
weeks, mhilé%hregﬁ?geggﬁi an&Jqétﬁ?§$Fe§%$%6i§[n%§ Z%ﬁ?%%%teredl.
further for aeftieur tier s8HMD wweeks. ohftekeaPBEldNSEENAPNEBYS ETAELPAST
bl ood sanpl & J Eﬂ%%bé%tgﬁ %@eﬂ%e&%oﬁyﬁﬁgdﬂﬁ¥%?nﬁorfﬁ@é”@Ym@@ Hpet O
e e stu

50% because of t long-term nature_q y. 25 The inkt%gl
eryt hr o9t e Yoiea el imeite] ©f nthfe hedifjddie )i s "Hinsut * 890 b HH 0 AhvFAl
deple/nfli nghoﬂsént&ﬂlzﬁaﬁliléigsah@bi tihe békytﬁrbﬁyeéerlwh betelv 986ches
nno . This_ value, rjses _on 1 ni stratjon of the pharmceuti
conposi ti on 3P%he }%@ nt it6h ?ﬂgéﬁﬁggag%%t d&&?#@ﬁn|€?£?%%'ea ?%S§
habi ts remaitedtiessdne, arfd réechesimanisitoation abdut S906thirdt(HS) -
after only €1Q. 508 rade & rpdl L8 LAZsOEANGCYELE. WAL falls
drn ST a ki ;

continuous a | tion or at |eas 0 Wweeks (corresponding to
five tihbs tdmmtigicowdy | i Htersinghe LRANS - #1f VEURFT e SUFEWat PRGES

habits remaidydhe SaRn tde BLo6 WiRsYIE dekakethevrek eaaghgshabits
remaining the same, the erythrocyte folate level is

expected to fall below 906 mmol/1l, and thus the minimum
concentration in erythrocytes generally sufficient to

20 prevent neural tube defects, in the eleventh to
thirteenth week after discontinuation of the

pharmaceutical composition of the invention.

Example 4: Long-term folate study
25
180 healthy voung women of child-bearing age (half of
whom receive a diet fortified with £folic acid) have
blood taken at intervals of 2 weeks, and the
erythrocyte folate level is determined using a
30 wvalidated microbiclogical, immunological or

instrumental {e.g. HPLC, LC-MS/MS) method or a suitable

cormbination of these methods.

8 weeks after the first taking of blood, a first group

35 of 90 women receives over a period of 24 weeks

administration of gimultaneocusiy 3 mg of
drospirenone, 30 pug of ethinylestradiol and 451 ug
of the calcium galt of 5-methyl-{63)-tetrahydro-



~about 1200 to 1600 nnol /I (steady state). After termnation of the
adm nistration of 5-methyl-(6S)- tetrahydrofol ate, the erythrocyte
.folate level falls 15 continuously. Starting froman average steady
state concentration of 1400 nmol /|l and, with the eating habits
Temaining the same, the erythrocyte folate level is expected to fall

bel ow 506 nnol /1 . Anel. t B3 ot N, TEALAUB CORSENAL 0811 BBy D Offees
generally sufficient to 20 prevent neural tube defects, in the
el eventh to thirfeggttieekcafier ditscantibaes | @EroFtihe subsequent

ol ate study 26 150 healt he youns momon of of La Beating age thalr
ol ate study eal_t hy. young wo of chil d-bearing age, (hal,
of whom recei ve SEf et OﬁortEi'f‘T?e&ggW"t(ﬁsfqdﬁe&%}yﬁror%}éc blg%h‘st akén
at intergals of Zoweksijedndidie 7 erdevhr OCWea: f @l atfeirtgeal 29 days
det erm ned usi ng 30 val idated m_crobial ogical, .i nal ogi cal .or
instrunmental (e. gesmrtf? E%éﬁt/%?r\/sf%r%flh?d %1% sﬁi?:?é% Eegg%%bi I’?I@t “&n
of these nethods.o8 edeksybéseradhel fandt45akiagodf theoodlcaumi ssflt
group 35 of 90 WOHTER _LEG¢H \'ie—%G%\fQEce@rQFxSrﬁggfgﬁigzl éf@f“éf,s and for a
'y 3 ng Iros

adm ni stration of 'sinultanéous 0 i renone, 30 gg of

et hi nyl estradi ol aHd-s GgdawF eRdvcdidi v §%ﬂptt}éﬁi calciumsalt of
S-met hyh o( 6S) - t ety ahyeh w1 2665 f ot deraerdi-d foeaeh of theifd rst 21 days

of the respective cycle. In_a phase directly subsequent thereto,
admi ni stration of AHEARESTOR Nl %9 (1 GFGLqHELon Dhase)
5-nethyl - (6S)-tetrahydrofolic acid is 5 continued for 7 days. For a

fufther 21 y ecan Y, LE f_. i.renone, 30 g
of ethinylestr ﬁ?oﬁ %%dd%glﬁélgg%f %gﬁggg% %%nslg%tt%%@df& gF 3 199’ =
5- met hyl - (6S)rasnyedyenef oBOcuaciat ahbifptegtradicherr db§e ol pi

451 g9 of the cal chymsakbo®ting to the same administration scheme

as control group.

The last blood is taken in both cases after 24 weeks.
This i1z followed by an observation period of 20 weeks
20 in which the contraceptive product  Yasmin® is
administered for 20 weeks, 1.e. in each of the first
21 days of the respective cycle, 3 mg of drospirenone
and 30 ug of ethinvlestradiol are administered
similtaneously; directly subsequent thereto, no active
( 25 substance is administered (placebes or no
administration) for 7 days. The dropout rate may be up

to 30%.

The initial erythrocyte folate level in the subjects is
30 below 206 nmol/l. This wvalue increases in gsubsequent
days, if the eating habits remain the same, with
administration of the pharmaceutical composition of the
invention and, in most of the women, reaches a value of
about 906 nmol/l after 6 to 8 weeks. After continuous
35 administration for 24 weeks and with the eating habits
remalning the same, an eryvthrocyte folate level is
reached in both groups which shows equivalence between
the two treatment groups (biloceguivalence criterion B80-

125%). After termination of administration of S-methyl-



10 5-nmethyl -(6S)-tetrahydrofolic acid, are adm nistered, and so on
“(nedi cation phase). A group of 90 wonen receive adm nistration of 3
nmg of drospirenone, 30 g of ethinylestradiol and 400 g of 15 folic
.acid according to the same adnmi ni strat8n-scheme as control group.
The | ast blood is taken in both cases after 24 weeks. This is

fol | oned by (68)elstmaiividee fgdeited oftizd veekshrowyie wipthte helevel
contraceptl%glgroduggnggﬁﬁbg%i%hls:ggn1Qbsteééggfgglgggiwe%@%m_| €hel N

each of the first 21 days o e respective_ cycle

dr ospi r enon€TYARECTY tay BPLRERI APVEdt Rt BRECHdRNE rsTg‘é]FJéanEdge‘i
sinultaneou%hkegwdﬁaﬂdﬂ/gm@sﬁﬁm&m.tﬁm&&ﬁChsr@bﬁﬁ&&NhyZﬁegwbééanae

is adm ni stered. ( acebos or 0 adm.nistrat for 7 days. The

dr opout 5at§u§§§ b R Ani T i#%%ﬂ?%cyte folate |eve
in the subjects is 30 belom1906 nnol /1. This value increases in
subsequent da S, _Lf Lng i Wi :
adni ni st rat P ofaphe %%%eu h€9¢}§%%p05|{§%é¥§ﬁ {ﬁ?El |%%en§Fé%l
and, in nDthmwdfhyvmmmm of ebbhewonenalige tdfe otk YOBIMND| PPREREer
6 to 8 meekgftg&t%%fﬁyﬂdgﬁngﬁsqn%ypgustratlon for 24 weeks and
with the eating habits remaining the sane, an erythrocyte folate

| evel is reached in both groups which shows equival ence between the
two treatnment groups (bioequivalence criterion 80- 125% . After

term nation of adm nistration of 5-nethyl 27 (6S)-tetrahydrofol ate,
the erythrocyte folate level falls continuously. it is ascertained
when the erythrocyte folate level falls bel ow the acknow edged
threshold of 906 nnol/1, which is generally regarded as 5 sufficient
to avoi d neural tube defects. Such an adequate erythrocyte fol ate

| evel is still shown by nost of the women in the first group 3

nont hs



after termnation of intake. 28 Cdains 1. A nedicanment conprising: -
5-nmet hyl - (6S)-tetrahydrofolate 5 - one or nore estrogens, selected
fromthe group of ethinylestradiol, nestranol, quinestranol,
estradiol, estrone, estrane, estriol, estetrol and conjugated equi ne
estrogens angior progestogens, 10 - optionally vitamn B6 and/or
vitam n B2, --&ha° pharmaceutically acceptable excipients/carriers in
t he absence of Vitamn Bl12 15 2. The nedi canent as clained in claip
1, conprisin atpl rogest ogen selected fromthe group o
Ievongfgestrgl nor@%@%cgﬁ% of %%?%?h?%?%rone dydr ogest er one,

dr ospi renone, 3- beta5‘®?@¢bkyﬁ@§bgé@tI&hydﬁbﬁ@&mM@sogestreI 20 (=
etonogestsrel ), 17-degggt @ggnglog%stéﬁr@t ?enJSQ Meoé,%g%sfgron%he group

acet oxypregnenol one, _allylestre est one r radl nONE,

cypr ot erone, deneges?%d%thﬂ%%%%%§¥?%401ch@ﬁﬁﬁﬂﬁnol dinyi Syestel one,

di net hi sterone, ethisteraneel 25eethynedi dstdiatet atgr -fLY0r Qgesiong
acet at e, gastr i none est odene estr)] none,

hydr oxymet hyl pr ogest & %P“%@%?%%@p?%ﬁﬁﬁﬁeﬁ%ﬁﬁ9g64®T%%ﬁ4%mo| (=
| ynoestrenol ), nEC|rmmpg&aﬁmgenmﬁdroxyprogesterone megestrol,

nel engegfgr ol , 30.nom%¥§§ﬁ§&%%n9{§g£qﬁlrf 1 g— nor%thISt% one)
e orgestr

nor et hynodrel, norgestr | udi n e
dl -norgestrel), norgdrienone, ph@rm@@husieabhg, progestenaagtable

quingestanol ( 17al phaipildn iy de OXy; ddds et hyl ene- 19- nor pregna 35

n- n ti bol one, trinegestone,
, 15-dien-20-y 3 O %he absence of Vlté%ln Bis.

15 2. The medicament as claimed in claim 1, comprising
at least one progestogen selected from the group
of levonorgestrel, norgestimate, norethisterone,

dydrogesterone, drospirenone, 3-beta-
hydroxydesogestrel, 3-ketodesogestrel
20 (= etonogestrel)}, 17-deacetylnorgestimate, 19~
norprogesterone, acetoxypregnenolone,
allylestrenocl, angestone, chlormadinone,

cyproterone, demegestone, desogestrel, dienocgest,
dihydrogesterone, dimethisterone, ethisterone,

25 ethynodiol diacetate, fluorogestone acetate,
gastrinone, gestodene, gestrinone,
hydroxymethylprogesterone, hydroxyprogesterone,
lynestrenol (= lynoestrenol), mecircogestone,
medroxyprogesterone, megestrol, melengestrol,

30 nomegestrol, norethindrone (= norethisterone),
norethynodrel, norgestrel (including d-norgestrel
and dl-norgestrel}, norgestrienone,
normethisterone, progesterone, quingestanol,
(17alpha)-17-hydroxy-li-methylene-19-norpregna-

35 4,15-dien-20~-yn~3-one, tibolone, trimegestone,
algestone-acetophenide, nestorone, promegestone,
17-hydroxyprogesterone esters, 19-nor-

1l7hydroxyprogesterone, 17alpha-



al gest one- acet opheni de, nestorone, pronegestone,
17- hydr oxyprogest erone esters, 19-nor- 17hydroxyprogesterone, 17al pha
29 ethynyltestosterone, 17al pha-ethyny3319- nortestosterone,

d- 17bet a- acet oxy-d3Shet e = ha- et hynyl gon-4-en- 3- one oxi g or
the conpounds disc#gsgdgéﬁy%ﬁyé% 6%570, especiaﬁﬁél%%atgﬁgﬁpgée 773,
The nedi canent astefEFfeesiarenrai m 1 Sorpbietiang catogyydBhleltiamethyl -

calciumsalt of S5iTelplyd-4OS)nylebhahysioiobpe acigyid 4. Jthe .y
medi cament as cl aj in.claiml., conprisin .

5- et hyl - (6S) - t etér;%ﬁ‘g%llﬁ%?%l APESCHPSER! 1 ERonBOaRE/ 666APny| esPeadRdily
15 5. Theé nedi canemapsogdti med in claim4 conprising a daily dose
of fromO0.1 to 10 ng of 5-nethyl-(6S)- tetrahydrofolate. 6. The

medi canent as clainmed in claim4 conprising a 20 daily dose of from
0.4 to 1 ny df 5-The hpediespenterralfydriokd dtre.cIainmhe medpeasent as
claimed in clai mdr-gordrishdg acadaihy doggipf 45%F g ef al glum
salt of 5- 25 neth -(6§$-t trah@drpfolic ac?d. g% Thg W%gﬁ gnéﬁpvas
clainmed in clai m% Coip¥ %‘?f@ljac ettty dose of from0.5 to 5 ng of
drospi réfQone. 30 9. The nedicanent as claimed in claim4 conprising a

daily dose of 3 f I renone. .. The nedi canent_as clained in
claim4 comﬁﬁsigg“g m%é??gmagse%% %ﬁ%ﬁﬁﬁ% t8 560345y bf cgmprising
et hi nyl est r adi ol .>-IMetiThe- nedi ceeterdhad afdiaed, | ndedsbh hrdnenapr hating

a daily dose of dypmMdo-3% & of ethinylestradiol.

15 5. The medicament as claimed in claim 4 comprising a
daily dose of from 0.1 to 10 mg of 5-methyl- (6S)~
tetrahydrofolate.

6. The medicament as claimed in claim 4 comprising a
20 daily dose of from 0.4 to 1 mg of 5-methyl-(68)-
tetrahydrofolate.

7. The medicament as claimed in claim 4 comprising a
daily dose of 451 pg of the calcium salt of 5-
25 methyl- (6S)-tetrahydrofolic acid.

8. The medicament as claimed in claim 4 comprising a

daily dose of from 0.5 to 5 mg of drospirenone.

30 9. The medicament as claimed in claim 4 comprising a

daily dose of 3 mg of drospirenone.

10. The medicament as claimed in claim 4 comprising a
daily dose of from 10 to 50 ug of
35 ethinylestradiol.

11. The medicament as claimed in claim 4 comprising a
daily dose of from 10 to 30 g of
ethinylestradiol.



30 12. The nedicanment as clained in claim4 conprising a daily dose
of 20 g of ethinylestradiol. 13. The nedicanent as clainmed in claim4
conprising a 5 daily dose of 30 g of etthinylestradiol. 14. The

medi cament a§29|aTH§dmle8 @Iaﬁ\lem:A' GOnpryd Y 4d of 451
of the cal ci um salt 5 yl S06S t%%e?ghmd?%fﬂl c a%%g‘prismg 4

dai |y dose of 3 fyd‘il%§%l?€n%9eu‘én@f et}alfébal‘?%/theObf 20 g of

et hi nyl estr adi oI 15 The medi canent as clained in claim4

conpri si ng e of 451 gg aof .the calmumsalt of 15
5-neth I-(GS}gt etfa y%r%%gﬂngn P cqaa?“i?é“i I folelf 43CRgPaRising a

dr ospi rer50ne and daiby dddbsy dﬁs@oomgwfgemlrejmst;&}aaﬁicmdl ol. 16. A
kit conprising 20 - at least 20 daily dose units conprising a

medi canent as clainmed in any of the preceding clainms and - at |east
one daily dos%- unfe ceediFanerRt 525 netdimed 68) -¢laahy drafot &t g and

optionally 25 vitam ndB@lgndio%re vbtagEn B2, or Wher %éf&ﬁ#"‘@ﬁito
all the dose units p esetg‘tey]f P@% _fe kit |s at Ieast 28
[

units are disposed s Fet T edr i A @t sing the
medi cam@At as cl af med dBOLY ndesy of 3 hey ps R 18 164 i , ardind

subsequently the dos only_5- .. .
met hyl - (6S) -t et rahydfo#ﬂ%f c%)ar e o?(geuq ddert thipyleglradiohs
claimed in claim16 conprising 35 - 20-30 daily dose units conprising

a medi cament1s as Shaiiee ddnafy 8 & 2By Lid CIA A sords s 4R 1Y
dose units conpri si ng -pethyl -(6S)- tet rahyd?co]ac%l ate. (‘ﬁpglsm%
a daily dose of 451 pg of the calcium salt of

15 S-methyl-(6S) ~tetrahydrofolic acid,
a daily dose of 3 mg of drospirenone and
a daily dose of 30 pg of ethinylestradiol.

16. A kit comprising
20 - at least 20 daily dose units comprising a
medicament as claimed in any of the preceding
claims and
- at least one daily dose wunit comprising 5-
methyl-(6S)-tetrahydrofolate, and opticnally
25 vitamin B¢ and/or vitamin Bg,
- where the number of all the dose units present
in the kit is at least 28 and
- the dose units are disposed so that first the
dose units comprising the medicament as claimed
30 in any of the preceding claims, and
subseguently the dose units comprising only 5-
methyl-(68)-tetrahydrofolate, are to be taken.

17. The kit as claimed in claim 16 comprising
35 - 20-30 daily dose units comprising a medicament
as claimed in any of claims 1 to 15 and
- 1-10 daily dose units comprising 5-methyl-{6S)-
tetrahydrofolate.



18. The kit as claimed in claim 16 conprising - 21-26 daily dose
units conprising a nedicanent as clained in any of clains 1 to 15
and - 2-7 daily dose units conprising S3hethyl-(6S)- 5

tetrahydrof ol@l e Phavere sbheciumes of Adid {p present in
the kit is 28. 19. 'I%f&t a?s clainmed in c arfnfid(gér@porrpérlrz ng 10 - 21

daily dose units co g2al Hedicstmemitds COMRF htng na ampdétcankaicns

1 to 15 and - 7 dai |qxs d@asaelmt;sncmgarcbﬁlmﬁnm rwcl,. -163nd
t et rahydr of ol at e. '&ll'tﬁ as cl 6 conpri si ng;_

24 daily dose uni ts corrprl 3ifg dtéjsr?edfrbja n?oﬁgrlﬂ%‘? dmﬁﬁhé(ﬁy (6F
clains 1%o 15 and -tﬂtmhfmrceiﬁsbatmlts corrprl 5| ng 5-net hyl - (6S) -

t et r ahydr of ol at e._ 20,2, Jhep ki BﬁﬁF’ % g)fmgt A6, conprising ggﬁ

g of the calciumsalt of 5- ydro ol re |8|ﬁ
dai |y dose unit. 25 ¥, bf?lekhfsel%)fza 5- net hyI (6S)-tetrahydrofol ate -
one or nore estrogens, sel ect ed fromthe group of ethinylestradiol,

mest r anol nest.r adi ol ,, estrone, est rane, estriol,

est et rol SOqioJér Slﬁ? 3%11[%03 e t b ge hdy rco%@gﬁé‘t%gens, -
opti onallly vitanin BYl adaldy dotanmiumiBa, con@ﬂcisqhaj r@cm@aw@k\éyt as
acceptabl e excipients{ %&Iﬁ{ sc%g 5%} lhaelmabslen(;:e amn B12, for

produci ng a medi canent- T of - redut eris rs caused by
fol ate deficiency and deéddgenfioap nlmim nm:tmmr&a:mgsed hythelat(és) -

tetrahydrofolate,

15 20. The kit as claimed in claim 16 comprising
- 24 daily dose units comprising a medicament as
claimed in any of claims 1 to 15 and
- 4 daily dose units comprising 5-methyl-(68)-
tetrahydrofolate.
20
21 The kit as claimed in claim 16 comprising 451 ug
of the calcium salt of S5-methyl-{(68) -
tetrahydrofolic acid in each daily dose unit.

25 22. The use of
- S5-methyl-(6S)-tetrahydrofolate
- one or more estrogens, selected from the group
of ethinylestradiol, mestranol, quinestranol,
estradiol, estrone, estrane, estriol, estetrol
30 or conjugated equine estrogen and/or
progestogens,
— opticnally vitamin Bg and/or wvitamin B,
- and pharmaceutically acceptable
excipients/carriers
35 in the absence of Vitamin B:,,
for producing a medicament for reducing the risk
of disorders caused by folate deficiency and
congenital malformations caused by folate

deficiency for at least 6-10 weeks after



deficiency for at |east 6-10 weeks after 32 term nation of previous

| ong-term and continual intake of this nedicanent. 23. The use as
claimed in claim?22, characterized in I that the preceding Iong;tegm
regul ar intake ap@Hitgat PRt deagt-e39 WeeKSon24 Jhe Use as cl.ai

in either of clains 22 or_ 23, mh%rg f e pr&%@it&ﬁéﬂ f%uge Sc%é8uﬁ om
the group 10 of 1eGAF®rYesthEs medkeameitmt e, nor et hi st erone,

dydr ogest erone, drospirenone, 3-beta- hydroxydesogestrel,

3- ket odesog rel = onagesirel 17- deacget yl norgesti nate, _
19- nor pr oges %?063?4a8§%02§%ﬁ%%ﬁBW%?oﬁ8,Ciglgﬂl restreRoFEehhpRdt dhte,
chl or madiPnone, cifprot etdre, peeeegdstone lodegsogest r eteguli £nogestake
di hydr ogest er one, ol it hi S8 eL 0N, , &t i st.er , ethynodiol diacetate,

fl uorogestone acetate, gastrinone, gestodene, gestrinone, 20
hydr oxynet hyl progest erone, hydroxyprogesterone, |ynestrenol (=

| ynoestrenol)4. memid ogest ape,clIBHOXyPr QgERELT QRE . IMBYRSIIP o 23,
nmel engestrol, nqQ estéﬁg, nor et hi ndrone (= norethisterone),

nor et hynodrel , noF§est r &' (IFFOATHIRGSE nbt gésteeleds tasp the group
dl -norgéétrel), nmﬁgéb&wdmnng&streﬂn%ﬂﬂdﬁg%ﬁ&?ﬁﬁﬁe,grﬁgeékﬁ&@@@mone,
gui ngest anol , ( -17- hydr oxy- 11- ngt .ene- 19- nor pregng- _
4,15-dien-20-yn-%¥g%§?£%?%#%%ﬁ%i trinegg§¥%#éiKQQQn§éstone % beta
acet opheni de, nestwHone/dgporesfastlone, 30 17- hydr ogypeogedstegeserel
esters, 19-nor- 1ih tyerone, 17al pha- .erone,
(Ehyek SRYPEDGEST RH deSEQ¥§¥%§§§%§§éﬁﬁ§F£

17al pha- et hynyl - 19- nort est ost erone, d-17beta-acetox _
17al pha- et hynyl gom RAYRRFHE G My or the 35 carpdandpreosehodedein

WO 00/ 66570, espedilallastrencl, amgestone, chlormadinone,
cyproterone, demegestone, desogestrel, dienogest,
dihydrogesterone, dimethisterone, ethisterone,
ethynodiol diacetate, fluorogestone acetate,
gastrinone, gestodene, gestrinone,

20 hydroxymethylprogesterone, hydroxyprogesterone,
lynestrenol (= lynoestrenol), mecirogestone,
medroxyprogesterone, megestrol, melengestrol,
nomegestrol, nerethindrone (= norethisterone),

norethynodrel, norgestrel (including d-norgestrel

25 and dl-norgestrel), norgestrienone,
normethisterone, progesterone, quingestanol,
{17alpha)-17-hydroxy-1l-methylene-19-norpregna-
4,15~dien-20-yn-3-one, tibolone, trimegestone,
algestone acetophenide, nestorone, promegestone,

30 17-hydroxyprogesterone esters, 19-nor-
17hydroxyprogesterone, l7alpha=~
ethynyltestosterone, 17alpha-ethynyl-19-
nortestosterone, d-17beta~acetoxy-13beta~ethyl-
l7alpha~ethynylgon-4-en-3-one oxime or the

35 compounds disclosed in WO 00/66570, especially
tanaproget.

25. The use as claimed in claim 23 or 24 for reducing
the risk of neural tube defects.



tanaproget. 25. The use as clainmed in claim23 or 24 for reducing
the risk of neural tube defects. 33 26. The use as clainmed in claim
23 or 24 for reducing the risk of cardiax defects, in particular
ventricul ar val ve defects. 5 27. The use as clained in claim?23 or 24
for reducing,.the_risk of malformations of the urinary tract

(urogenital ffectsy.Ui6 28 CHReMFSe ids Thaitme?B i or cRAi Fr23 reduzd ngor
reducing the riskhef clielt lép, pawdand paleHts29. THe W€ taSular

claimed in claim . 24 r duci,n t he risk of spontaneous
abortions. 15 30.3%%%1%%1%% T g‘lr?re e?%c%fl;ai m 23 or 24 for reducing

the risk>f malignant disorders, in particular carcinoma of the

breast or cobpn. 20 3seThe UsasascClal WL o £ alm 23 gr 24 Lo
| .

reducing the risk of cardiovascul ar sorders. eT08e T5HUCING
5- met hyl - (6S) - t et Ry diiciol af e, ma b @uTA FEsivhe ofndt e hiumdresty adirektas
clainmed in 25 cl ahm@énioaBldeB3:tdhe use of 451 g of the cal cium
salt of 5-nethyl- (6S)-tetrahydrofolic acid, 3 ng of drospirenone
and 20 g of ethinylestradiol as clained in claim 30 25 to 31. 34.
The useléf 48 g Dietheecabciclmisekdt iof B-aikt B3 -or 24 for reducing

(6S)-tetrahydrofolig Jf"‘fé]g’o @ef{.ﬂ{ﬁgga&gna?ngfﬁﬁn 30 g of

ethinylestradiol as clained in claim . The kit as
claimed in claim16, conprising - 21 daily dose units conprising a

medi canent as9. ClPHdTEsé Na6l 81BL @AY claim 23 or 24 for reducing
the risk of spontaneous abortions.
15
30. The use as claimed in claim 23 or 24 for reducing
the risk of malignant disorders, in particular

carcinoma of the breast or colon.

20 31. The use as claimed in claim 23 or 24 for reducing

the risk of cardiovascular disorders.

32. The use of S-methyl- (68} -tetrahydrofolate,
drospirenone and ethinylestradiol as claimed in
25 claim 25 to 31.

33. The use of 451 pg of the calcium salt of 5-methyl-
(6S) -tetrahydrofolic acid, 3 mg of drospirenone
and 20 pg of ethinylestradiol as claimed in claim
30 25 to 31.

34. The use of 451 pug of the calcium salt of 5-methyl-
(6S)-tetrahydrofolic acid, 3 mg of drospirenone
and 30 pg of ethinylestradiol as claimed in claim

35 25 to 31.

35. The kit as claimed in claim 16, comprising
- 21 daily dose units comprising a medicament as
claimed in claim 14 and



34 7 daily dose units conprising 5-nethyl-(6S)- tetrahydrofol ate.
36. The kit as claimed in claim16, conprising 5 - 24 daily dose
units conprising a nedicanent as clainmd in claiml1l4 and - 4 daily

dose units conprising SigmEthYo6eS) ¢ 1§gra&?f§5 fol ot e.c_ S,p_T Ki t
as claimed in claim16, co lhri gi ng 1-le dai IgLoser‘?qt.miSt iﬂ%étgl ll‘l(rsélglllg a
medi cament as  cl ai ned-TAEIEP TP A3t and - 7 daily dose units
conprising 5-nethyl-(6S)- tetrahydrofolate. 15 38. A nethod for

formulatin e e nt_as.claimed in any of claing 1 to 15,
characteri ge%lgi nnflﬁéat hEEeS SSlrr%%rﬁ?ﬁl-J(%éif‘?Jé?r %ryo‘?cﬁ‘%xfjastjélq s absor bed

only aftér the granud‘étfiehly2@o8@. uRti¢ smetdnqikiasirof ah nRddi Bagbat Mads,
characterized in tt@iai%sy@séig%eﬁl hé/dgé oxypropyl cellul ose is
c

used as binder. 25 40. The kit as almed 1n claim16, conprising
nmore than 28 daiTy Hose iy t dosgherrits |asarprizg rdni bymedbyd -uhED s
conprise a medi caneniewmsaigy@isBsdfeany of clains 1 to 15, and where
at least one daily dose unit conprises 5-nethyl-(6S) 30
tetrahydrofol ate, and where the dose units are disposed so that
firstlylfhe ¥bse The tlsicagprdkdined tie cnmdiiincalma,ntc@@ﬁﬂﬂr@d in an?/
of claimse 1 to 15, and e tly.the dose .units conprisin only
5- met hyl -(68)-tetrah2§idr%$%$gt ggggr ﬁtl%sbeconﬁ]tsaﬁ{%.a4%gdal‘ﬁ%mgﬁ as
claimed in clai m40,chaingd ch theimuibendf dose units conprising a

medi canent as - 7 daily dose units comprising 5-methyl-(6S)-
tetrahydrofolate.
15
38. A method for formulating the medicament as claimed
in any of claims 1 to 15, characterized in that
the 5-methyl-(6S)-tetrahydrofolate is absorbed
only after the granulation.
20
39. The method as claimed in claim 38, characterized
in that low-substituted hydroxypropylcellulose is
used as binder.

25 40. The kit as claimed in claim 16, comprising more
than 28 daily dose units, where at least 28 daily
dose units comprise a medicament as claimed in any
of claims 1 to 15, and where at least one daily
dose unit comprises S-methyl- (68}~

30 tetrahydrofolate, and where the dose units are
disposed so that firstly the dose units comprising
the medicament as claimed in any of claims 1 to
15, and subsequently the dose units comprising
only 5S5-methyl-(6S)-tetrahydrofolate, are to be

35 taken.

41, The kit as claimed in claim 40, in which the
number of dose units comprising a medicament as
claimed in any claims 1 to 15 is 28 plus 21, 22,



clainmed in any clainms 1 to 15 is 28 plus 21, 22, 35 23, 24, 25, 26
or 27 or an integral nmultiple of 28 plus 21, 22, 23, 24, 25, 26 or
27, and where the nunber of daily dose3units which conprise only 5-

met hyl - (6S) -tetrahydrofol ate b : o] 42, e kit
as clained in claj pl41 &k ighth? rérﬁ téinp?élti%grg,l %‘P&Z,léé,e g% ?Eé
8, 9, 10, 11 or 121951814322a 143/ chpr£8i ndbmsrte T hanang whery dbse
units, where at |@@BbeﬂSoﬂaHbﬂl@0$©S®ﬂdﬁiﬂgﬁﬁﬂi@@ gomggg%gaggmy as
clainmed in any of i, 78 [o) wher t, |l east one _dai.ly dose unit
is a placebo or %?%@%%E‘%%TIt%§§?h¥ﬁﬁP€@é§Eﬁtﬁ@ dose®unrs 4r e3452
di sposed®so that $¥rkt the dose units conprising the nedicanent as
claimed in any of clainms 1 to 15 are to be taken. 44. The kit as
clainmed in C%?in]43’ in which the 20 nunber of dose units conprising
as clainmed it¢any'of kitai @8 1ciainsed| simg qdlajsm 241, 22in23thizhy 2Be
26 or 27 or an inwebrablendsip) espfqa 28 plas 2l.g, 22, 23, 2foR»%p 26
or 27, and where the nunber of placebos or blank pill days 1s 7, 6,
5,4, 3, 2 or 25 1. 45 The kit as clainmed in claim44, in which th

mul tipld0is 3. 3,A4ki5, &mFriding, mdbe khar 12. da3Q y46dodde ukiitsas

clainmed in any of ;¢lal 40 5,54N i.¢h t,he dose. units conprising
medi cament conpﬁfggsgn%gﬁiégﬁgﬁt %% é%gﬂﬁﬁddPﬁecl%?hFﬁJLCQPPrlfﬁb Rit
as claimed in any'®ficangns 26 tdMed nin3enghich theidesd undt &5,

conpri si ng nmedi caffiite £OMDELSE SndEdhEAPERLsASLA A FEAI Bickabm 12
a blank pill day, and where the dose units are
15 disposed so that first the dose units comprising
the medicament as claimed in any of claims 1 to 15
are to be taken.

44. The kit as claimed in claim 43, in which the
20 number of dose units comprising as claimed in any
of claims 1 to 15 is 28 plus 21, 22, 23, 24, 25,
26 or 27 or an integral multiple of 28 plus 21,
22, 23, 24, 25, 26 or 27, and where the number of
placebos or blank pill days is 7, 6, 5, 4, 3, 2 or
25 1.

45. The kit as claimed in <c¢laim 44, in which the
multiple is 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or 12.

30 46. The kit as claimed in any of claims 40 to 45, in
which the dose units comprising medicament
comprise a medicament as claimed in claim 14.

47. The kit as claimed in any of claims 40 to 45, in
35 which the dose units comprising medicament

comprise a medicament as claimed in claim 15,



