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108 justified on the sanme grounds as an addition of calcium For this
reason, it has already been proposed to associate lysine with calcium for
therapeut ic and dietetic applications. French Special Medical Patent No.

648 Mdis- 5 cl oses a nedicinal conposition which contains |ysine
ascorbate, calciumascorbate and 5 water. Nevertheless, it should be noted

that the percentage of calciumin this conposi- tionis relatively |ow,
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whi ch ysino-cal ciumchloride has the greatest possible solubility; this is
the case with ethanol and, in particular, nmethanol. Whether the nediumis

aqueous, al coholic or aqueous al coholic, the reaction be- 65 t ween
- | ysime—hydrochi ori de and cal ci um oxi de and/ or calciun1hydroxg7§ may be
carried 65 3 1,394 7
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(lysine- Ca"&“”&f“ 20 Equation (1) nust be rejected because, under
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chloride with heptane, l['l‘ﬂe (Cbémcdﬁ.gnl’tsﬁmeﬂ\%&nu?enm n soluble in the
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products. The |nfraUre‘h"“ﬁpécﬂ"ﬁl @‘f‘ 4 'go suflst ance obt ai ned according to
the present invention is qualitatively si PR fsf to the spect rum obt ai ned
with calciumlysinate. The di sappearance of the NH + bani of |ysine
hydrochl ori de {d%@fr efitton Gfoull . Especf\the MBEiRFa Iof the Nieieitary andl fiddbbal crm’  or 4. 74
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ﬁbsmnce ol med ent invention is qualitatively similar to the
spectrum obtained with calcium lysinate. The disappearance of the NHs* bands of
lysine hydrochloride (1505 cm™ or 6.67 s, mean intensity, and 2115 cmr* or 4.74 n,
low intensity) shows that the two amino groups of the substance obtained are not
35 ionized, thus excluding the possibility of an amine hydrochloride. 35
Equation (3) is, therefore, the only one which can be accepted so that the product
obtained corresponds to the formula:

NH,
/
NH,—(CH,) ,~CH
COO0—CatCl™
which is thus given the name lysino-calcium chloride.



teristic values differentiate the two substances: 5 (a) the ratio of
nol ar extinction coefficients (expressed in Ca) 5
eLys-Ca-Cl = 0.508 at 1565 can- (C = 0) e(Lys),Ca eLys-Ca--aCH = 0.465 at
2935 cnml (C-H) e(Lys)aCa which proves the existence of tw ce as much COO
and twice as nmuch CH in dhe case of (Lys),Ca as conpared with Lys-Ca-Cl; 10
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1, 394, 757 _ le 1. Preparation of
L-lysino-calciumchloride in an aqueous nedium 1 (182.7 g.) L-lysine
nonohydrochl oride is dissolved in 1 litre water in 5 1litre flask at
anbi ent" tenperature. 5 ~—  Wiife preventing the entry fi at nospheri c
carbon di oxi de by bubbling in nitrogen, 5 1 nole (56.08 g.)&golid calcium
oxide or 1 nole (74.09 g.) solid calcium hydroxide is added and the
reaction mxture is stirred. The, 4a7§}|on is conpleted within a;ewmnutes
at amfient tenperature  The cnlm s—tiHteredii—anypreerpitate is
present. In order to obtain sol | Ekaiplk \iSi no- cal ci um chloride, the reaction

m xture i s eitherPrg@ration of L- seleinm spjoridg injg hi.l i sed. However,
for the prgﬁqﬁ érfgzgatambtent r{m "“E)'P‘Vg'rk’ﬁ’dge ' afq?ggfnc mw’%‘rorl Pde with acids,
the reacti RnelEEr ST EinclibE R Cadbin diSEKR P bidbblng wPRiERR,at i O Of

L-1 y5| no- cal rﬁdléJ(TSGCDmgC)rdomEcalortnﬁd‘tldahﬁml‘m@lel ©4. magii) mhrl dlhenrhwmdeon is carried
out in a thywdedandkhajredction MXW‘ELSM“EPS‘kT MFP qied ithinegfewq 5 ani cal

stirrer, aTeHaHEen,APRUG Y @r Ether700 i .
denatygr ed ,gﬂ?ﬂ pﬁ?ﬁ Qarecﬁrrbm& ut::‘{%’{%E.trs?y@,Ino.and &% di et hyl
ether) are caauﬁenioridatmhtaae fhk:aﬁénoanﬁktu’ke mlmu@aﬂxﬂy g.) L-lysine
nmonohydrochl oride is added. 1.2 | e (67 28 g.) calciumoxide is added
gradual ly, while E{E\Q‘n ; heat- ing the

m xture under Tﬁ@i-jfh%-. ;ﬁflﬂ{ﬂg o neclébeﬁrlsrrl%ul)% m%ﬁ?é%&dl&vgualmorrpl et ed.
Excess 20 anical stifd) € cantieniza ael aSysuemrfm/lwdblin udmm:ﬂ)@mh dsmgiredhe all&ohol i c
sol uti on ofeﬂgnqugq hlg d through a
Suciner e LT, li%m Lo B AT R o,
cover ed Wlt der G&QUS heaS thé gxl'n lered. "Extess a Regi st er ed
Tr ade20Mar k)cmcﬁﬁine:adc-ld mommadcmmm mdlttmral@bohr: solumbfalt«-@dnd-@bm he f#1tered

al cohol i ¢ sdloride ehypingd i Fon’ lﬁ Hn with 2
vol umes 25 Simwered € : "’ m mé;% ‘ EW la:é(ﬂ gﬁg c solution
obt ui ned. THireY loRbHLOdaluls b 6+ by predijiiion Ghichi 2Svolhiifts Of theory
Howevasr ,  asof ihepudn antphzen: vdhm:a»f dGhdkls@umbmmﬁanwad-df%\me- cal i

chlori de s ' i ﬁ as %ﬁ’qgén?‘e%éf’gg of sal ts of
this conpo:% SR po) ia'g’ S "éﬁgjras Yhat 1'ndrcated above i s obtai ned
by making t

sared daug: #&Othat indicated rabokef it GBthihed NSy, making the following
30 th&hseofmddnﬁb@tnmd escal ci USITDXI de (61.68 g.); the use of 1.0 nmol¥ cal ci um

oxi de (56.08 '] US# ll I ci um hydroxide (74.09 g.);
repl acenent o%ﬁtﬁf cgl ﬁc n@fés 'same vol une of absolute ethanol; 35
repl acenent of thehgoart1lormie &I&’ﬂtﬁlﬂ game vol unme of absol ute net hanol :
after__ 35 45 nicplastrast oitdmargrﬁiaﬂhhndfbyl_thd S}m n@umﬁgwamh e obtajned is

96% of° t heory b oh % y 4 Pitres
n- bur ancl ; Wu%% mmeb ng&?}: bt ai ned is 30%
of theory; foephaﬁsaﬂmt-cﬂm‘,mdﬁaabw«&dlﬁb y a 50/ 50 ni xtue of denatured
et han%} and 4 Oreplwmm denatured ethwlt apd

|

L- I ysiho- caF‘E‘P‘H‘P{r ut m{?}“‘m ﬂagﬁg'%”yf th® 700 .

denat ur ed ephaio Eyhmﬁi uh&e{;geﬂ iy Viel@lof @, w %{sm?@r 3 hours

under ref | usheory; he yield of L-1ysino-calciumchlozi de S 90% of thry;

mver si om of th@V@M@f%wﬂEMW@‘fﬂ@ﬁ@W eactants. 45

Exanp 3. 45 Preparation salts

of L- Iisi no- cal CPw&er%fi-l}sﬁ&m&ﬁHﬂﬂdﬁdeﬁiedﬂ aljiBous nellitchr € of a 19§nol ar

aqueous sol uti oniwe 1 yelanaquesds eoluion oL -dysinctealduz? Chlagidy (220 g3) sed, while

stirring, wimiedwhil W&:)Wlﬂal !I!tfmﬂaalrm@,%f usaus seligiopof gifeic aic 192 g c acid (192

g ) a anbl é‘hf:n? E vacuo lmlag?ks% ?:Mn koatﬁcnﬁﬁa 9 V\Ihg h IS

| yophi i sed; gﬁfm,qmm,mw@vapora I'n vacuo to I1sdlate L-1ysino-calcium

chloride ci traMcr(rhé 1 Jmolar bobutiyet &f|chirid Rid iSRplediby 4 ¢ Siimblyr gludmtaf thet | ve. When t he

1 ol ar sol saneossidofcontiinirg 86 gcdingdc jagd)s dplydpoealciny CB“”G"@‘W @158l ution of the

same 3610 (COMGLD% 38 e ! L1in8C i ahocd i) @R 1 07 g ci trat e
Emdiad

(2/1) is obtgaiR ing the citric acid SdRRibretby 1 Gitrki 3f & ution! YSi no- cal ci um
chl ori de L-ghM1egrr)aife-g1 acids ob- 55 tabled by replacing the citric acid

solution by 1 litrei of a 1 nolar aaglueous sol ution

EXWD
nol e
a 1.

—

Preparation of L-lysino-calcium chlonde salts in an alcoholic medium.
60 1 litre of 2 1 molar ethanolic solution of L-lysino-calcium chloride (220 g.) and 60
1 litre of a fresh 1 molar ethanolic solution of citric acid (192 g.) are introduced into



(147.1 g.) of L-glutamc acid. Exanple 4. Preparation of L-Iysino-calcium

chloride salts in an al coholic medium 60 l1litre of a 1 nolar

et hanolic solution of L-1ysino-calciumchloride (220 9. ) and 60 1 litre of

a frestr—t—motar—ethanotic—sotutionrof—cirtric—actrd—<192—g)—are | ntroduced—

into - 6 1, 394, 757

6 a3 litre flask containing 100 ml. ethanol, while vigorously stirring,

t hese thanM utions being introduced silM!L?lsaneousI y at the rate of 50 gi.

each per hut e. A3 fitr c%ﬁem %ml ¢than %I rifl v1gorrou $ r%t Stﬂ\egertvevcg thons

i ncreasi ng Vi gourp, Q&R IG 126 the Ake b0 S d T Rathipilihe t he

resul ting paste igl i |fdzﬁeremcuiasm«aeauam inda@sidgl Yigo as @tuﬁck Eea&dha‘dham 5

r esi dual soI vent ObyhedFaﬂm the esylargURRsto lis fHspred yr WOI Theafiltep pake Fhfeeed/ frehd | s

99-100% of JL- ges’r ca.lct ﬁﬁl éﬁeémbilldéy"@ ifisptigne Theyyield is 95100 oflar caké
ks

can al so be freed” e e Rrrare BF ofeQF IO s:
evaporation of th&mﬁmmmelmmaeu&cwmh mdafa&en eat-lm’g:)(, p&ﬁ%)

evapor at i ogoof t héﬂmmtlmcel # pentilatiop

t enper at ur el Ao d‘i“FLo i@gggmctgfr e "ﬁhi'é‘l"' la’l"‘EBﬁ?fld“f?y‘We 10
addition of 1 vol° mﬁ’, U(T @gakq,rm 1 e /ljjlﬂ{eslqugwhmMIO et her
per vol urre of al ebHfic a&bawd abbee xbmpra&daf;hets nmastoﬁm&odifrmﬁdxaia(% g).arheler to
prepare L- ¥3| no samel dirawreas elsp be d@mmdtwlm eh YY& O-Ca'Fihle C!Lloms‘-l Sallﬂfﬂosc;# i on of

'-

= O

citric aci d®used \Vglr‘; |%n gl&rlca Pd
(96 g.). The SamGanl vohitetof GASD-H0SHikeR Shdta-agal ci um
chl oride sol uti omethmmll. 1 15 mol ar (231 g.) and the citric acid

sol uti on 025 nol ar Example 5 In the met hod of t

d
Exanple, it"is al; EE ﬁ%ﬁlum fa
50-50 m xture of uet %@ ﬁl& x@ézsgymi%g.h MM

Exanple 5. 20 there is obtaihed It-lyenmhhmd:hldmk@acm Yiatd: BeZgfldeort, t he et hanolic
solution of citrigc.acid is re- 20 placed by 1 litre of a 2.4 nvolar
ethanolic spluti Wﬁfmﬁﬁ@t i AGRY . (&d¢hsd:) clApkpy washing the resulting,
filter caké”with thfes 250 mMu7paLti a9t etlhlmwl and then drying in
vacua, there is obtained L- 'ﬁ&f' no-cal ci um chI or| de diacetate. Yield: 90% of

theory. Analysis When, in this %& t"ﬁ’d‘ glop of s lagetbby &1 10. 42%
25 found ;"fﬁ%l (60g) f 7wd‘bj“ ysmcfﬁ’u%‘ Mtﬁ%l S Exanpl e,

the 2.4 rmlar sol ution of acetlc acid is replaced by a 1 nolar solution (60
g.) of aceBdc acid, L-lysino-calcium cixkmpl¢é de nonoacet ate i s obtained abter
fI ltration and dr | lgeoug?r bon dioxide is bubbled ar ambient temperature into a 1 molar ethanolic Exanpl e
of L

ino-calcium chloride. After bubb. as for one h . !
6. msoluble materlal is formed by introducing mrbmﬁﬁmggséﬁ EYthl de is
bubbl ed at anbi eadd waeH& @ik dirmimi biCetiAncl (T0DIndlr pee lithadd fterisilsl) QXFteO f

L- 1 ysi no- c&b ci unvxying or vage, thihnalyis mtmm»gc qunﬁhéwmhﬂflm Ldm**-h@@m no 35
further insol ubl Qﬂ‘ﬁﬁé‘ﬁe albwe E‘ ¥n aduc 54 . The
precipitate is fil§e&hits 3 uwaé Gyl camm m: %a} 100 i .

per litre of stafatmedlgmpdixﬁrcua ry| ng |n vacuo the
anal ysi s of the product obt ai ned shows that It | S L I yS| no ral ciun
chlori de c4?bonate.? ‘ff"“ th"*‘t he ,aboy ehc%% on |s
repl aced by a 0. gl aatmls a&f%{' tagtay,oi'.‘Z
L-1ysi no-cal ci Umnﬁdﬁﬂ)oaf eenparseﬁlf myaidamtxdwe! cﬁlammt mdrtﬂdmbtﬁpoumon
L-1ysi no-cal ci umntpmxedmmdreotfree!éxaslm d ca) @'lm A. Physi.ol ogi cal, tests.

40 In ordefro dg) et et ST R UM AT TR o 1 e
present in- vent{hggseoy @,qh@ red g;;éma;&ﬁ ' t he rat
wer e neasured, nankd &mnaﬁqo:ﬁ«aﬁumrrmaﬁmﬂhm&gﬂmb&wo&dﬁrmbly

adm ni sterg@ caI eqnmhcalalnld the i ncorpor lon into the i nC| sors of fresg]g
admi ni steréd cal gi ul 'ﬁ‘ﬁt s'gmﬁ‘mt measug % ciu
derivative must QLK gfggtgpalra@&gjsggdopnrhcg qﬁm,rytgg ration of
various conpoundeajue mb@mm asihlciGdatiavagensar ked by the use of 4'Ca, this
resorption_is neasuFhegcalsipme at!ilatsl‘tﬂff’ éﬁmﬂtlﬁeedc% @ihe drmesfcancasepus n t h

f aeces. The’snal f°§‘“ %”25"&%“ a%ﬂbggtuﬁ’ﬁm%gs“m o %t' "@%& ??"le
2
resorp- tion of Eﬁf’hmg &&ecalqummmpoun 0 s gni %I cant maasgg}e of the
useful ness of a calmloi—def:a:tum QeberClullyi the ummﬁﬁxsdmﬁesﬁm;mwgﬁnt of the
" 1] T it C@m ere aiso 1
amount of 60 Ca i provsts tests described ”ﬁ)%fvel egeﬁbgng?cﬁfn@p n]:is tra monaily usea for the treatment of 60

calcium deficiency. The results of these tests are summarised in the following Table:



cisors), 32 hours after oral admnistration. The greater is this anount,
the higher is the value of the conpounds tested as calcification agents.
The cal cium derivatives were admnistered orally in the formof an aqueous

55 solution (by neans of an oesophagal probe), utilising, for each
test, five animals, each 55 weighing 120 g., the dose of cal cium
adm ni stered corresponding to 20 . elenmentary calciumin each of the
cal ci Um conpounds used. 18%.7 Hdr apeutic
useful ness of the cal ciumcom gs; according to the present 1nvention,
control conpounds were al so used |n t e 60 tests descri bed above,

t hese bei ng conpounds traditionally used for the Roseat%ent of 60 cal cium
deficiency. The results of these tests é%ﬁeé“tgm’ra&“F@@ﬂa‘Fdn the foll ow ng
Tabl e: 7 Compounds administered i:t:rnggarlnﬁrs mciso%%g‘l 757 TABLE | Dose
in % Dose i N—3————i-REoFporat-ed—-Recorporat-ed————Ate—2 Conpounds
admi ni'st er ed Sontols into 2 femurs incisors Controls Cal cium
chl ori de Calcium chioride 3.5 35 ©%95 cal ci um gl uconat e
3.45 Calcidm Qucg@[tgl um | act obi onat e 3 45 1.0 2.2
0.6 Cal ci um phosphat e 1.2 0.3 Cal cium
gl ycer ophospléatcéum lactobionate 1.2 22 ®63 Dose in % Dose in %
i ncor por at ed da[}corﬁogp% gd into 2 Congpounds accpgding to the invention
into 2 fenurs Incrsors L-1ysino-calciumchloride glycinate (1/1)
4.6 Calcium glyderobygphae- cal ci um chl ar2i de glutamtite (1f/ 1)

Iz t=tysino -catrcrumcchtorrde crtrare (1/ 1)
5 1.3 L-lysino-cal ciumchl oride nonoacet at e 3.8
ysi no-cal ci um chl ori de hydrochl ori de (1/{ Dose in %

1 L-1ysino-cal ci um ch grpo b car BEYRYES 2/ 1)

L-1ysi no-coabduhdiacedMify {odge Rk GRLHONALS 1 incisors o .

sing-ta 01 b chlor e\ﬁ)yc nate icity in male
m ce ( NVRI st(id N "and nafe Wstar rats 26 shows that the conpounds of
the present invention are practically free fromtoxicity. 5 Thus, in the
ae of |ysino- PZ@P-eﬁ?ié‘hlc‘deii%eshﬁmamte (1/ the foI I owi ng results were
obt ai ned: in M2 case of intravenous admif strati onk 2t he LD5, is: higher
than 600 ny. /IkGsinb QhicluR@nIdigLcike hi gher than 420 nmg./kg. for rats
10 in the cad® f oral adm ni strati on, thHedsLDs is: thher than 10 g./kg.

DWW,
NFO—T BM~D

for mce hi gn.e[y ino-calci mghl{)rh( mon cetrae g 8 Qinical tests. 15
Clinical tests I§|ave a GV P35e ¥ B dv ant ageous behavi our of the conpounds

15 according E-Q:smhealpmnesmanﬁdelmmﬂﬂma as conpared with those of the known
cal ciun nedi c®ons. In a test for intestdhal absorption of nedications, a
conmpound accqr n nventi on, nanely L-Ilysino-cal cium

chl ori de ci tﬁ(@ ){ém%f %)m%? 'E‘{reec\%f\ba?aé% as 20y calciumcitrol ysinate),

prepared as in Exanple 3 above, is conmpared widi calciumlacto- 20
L- 1ysmo-calc1um chloride bicarbonate
(§V3)) 3.2 0.8

B. Toxicity.
Measurement of acute toxicity in male mice (NMRI strain) and male Wistar rats
5 shows that the compounds of the present invention are practically free from toxicity. 5
Thus, in the case of lysino-caicium chloride citrate (1/1), the following results were
obtained:

in the case of intravenous administration, the LD, is:
higher than 600 mg. /kg. for the mice
10 higher than 420 mg. /kg. for rats 10
in the case of oral administration, the LD, , is: :
higher than 10 g./kg. for mice
higher than 8 g./kg. for rats.

C. Clinical tests.

15 Clinical tests have also shown the advantageous behaviour of the compounds 15
according to the present invention, as compared with those of the known calcium
medications.

In a test for intestinal absorption of medications, a compound according to the
present invention, namely L-lysino-calcium chloride citrate (1/1) (abbreviated as
20 calcium citrolysinate ), prepared as in Example 3 above, is compared with calcium lacto- 20
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8 bi onat e,

representing the known art,

1, 394, 757

radi oactive '"Ca In a first series of tests,

the formof cal ciuml actobionate (B)

5 patients,qef both sexes according to the "cross-over"

5

bot h conpounds being marked with
a dose of 500 ngy.
the formof calciumcitroly-"swate (A —and an equivatent- dose of calciumin
are adm nistered to a group of
5 nethod (i.e.

cal ciumin,

each4 patieft receives both substances marked with "Ca in a haphazard
order, with84 days intervals between tHé%W8 successive administrations).

The criterion of

3 ﬂ’l@ :
t he bl ood, whi checg de ermﬁ%ed Ey r

bRARS]

of knocks per m nut B)a firstrserivy

after 5 m'nlf.ltes,
radi oactivity of
In a second seri
ny.
patients ofoboth
but after ihour
intervals of 3 d

SRder)

0]

2y S I WRE Bori

| Pkt bl besngt il i Mioa&ck C1 UM i N

ecording the bl ood radioactivity (nunber

% flgjof B0 mg. calciump fin Pe fogm 4f Gliymgirolyane! y
obinats (B) 0

Sy s ARG S
B

th £ 34y8 intedvall BSRech fthe 3RO

e
B

e fomp clciony
A mathld it

Peg JRE)
hours and 4
in Tablé

1dsdfQs SobtCE @S inY. RalAGH]

w10

%“%P@f’d seri e
d*Fhd | e
(Ibe&aki lofthk G0Bmg. ol 5 The

&ﬁﬁqﬁﬁﬁgﬁdl | befow.
sudBssive adnfihidatidns D Theatkriod t he 500
of cal ci um i nf passingfilierimestigad biraa )s the sreal)ealcumoid tie hlood. hicis derermingd oup of 5

S Rt o

é\?)i ng

mean radi oacti vi ta}m(nnaat;p mm'ipiiﬂmgcm m%&%ﬁﬂg&‘%ﬂ?}%&r{é@@or ds) is
cal- culatg and%‘%‘ﬁ‘ f,reperBdces fm the frgr seyige bup Aftsr > e, s3douhy. " Ga)
Gtrolysinate  FharliRiARas PALE Siloer of \Rake por minute of ML sevords) s ot (A

(B) Al B 1 adldtéd ahd given in Tabl1II below. 25 91

1.15 2 M 26 100 85 1.17 3
F 52 165 TABLEql) 7 1.12 4 M

6 133 121 (dose of 500 mgludy S M 26

96 85 1,13 Means 37 117
103 1.113 TABLES%;{I doie of 2350‘3?9‘?‘6" ac@Chipyatd \fsi nat e

Lact obi onat e Pat|i EAtent * g phe (A (A A/Bratio | ()
AlBratio 1 2 M 78 25 91331 79 na5

2.98 2 F I 16 145 1.1i
M 64 2 e | 2 o % 1.4 4" F

43 243 3 F 1262 1651. 93 5 147 N 112 43

169 105 1. ans q0 200
112 1.l80 # quall\'le sybj g%t Nﬁtfenjeﬁ}e suLbj ect'?bo 1.09 These
Tabl es clearly ghowst haE tvhe preansratles ofsgcal cf um i gs t he bl oed dbt ai ned
20 with cal ciumijcitrol ypinate|are 13? and 80% hi gher _than|those dbtai ned
with cal ciaum | dcMstisonfte. 1 h afdt her expPéringnt, d%rie od 11

heal t hy subjects receiving calciumcitrolysinate (A) and the reference

product (C) described bel ow, both beiﬂngBﬁIked

1,394, 757

ant hr opoganunaneter is used as theios®earsas gy cup

nmeasures the int,
patient due to 4§

calciumcitrol ydi

serumrates and
intestine than t
i ndi vi dual recor
than for the ref
and in that of t

that! it
he ref
ds fro
er edce
he ret¢

5

Means

i & mofe régul
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pr dducy ( Gf,
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ar | y34b-

(O) . i nce t he 18§ ver genggs d
e are | ess

oth i% t
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169
200
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5 111 gor i
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hg case’®™f bl

126

105

112
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* 9

9 with
S.

"Ca, an

ey t

m ct ol
ood3ke

1.93

?F

1.61
1.80

20

* M=male subject
F=female subject

These Tables clearly show that the mean rates of calcium in the blood obtained

Thi s appar at us

t%@ 'Atgoi l

y of the
ed t hat
bl ood

si nat e
um rates

20

with calcium citrolysinate are 139, and 80%, higher than those obtained with calcium

lactobionate.

In another experiment, carnied out on 11 healthy subjects receiving calcium
citrolysinate (A) and the reference product (C) described below, both being marked



tion in the pelvis after 7 days. The product (C) used as reference has the

follow ng formulation: 10 cal ci um gl ycer ophosphate ("Ca)

201 nyg. 10 cal ci um hydroxi de ("Ca)

392 ng. ascorbic acid 233
ng. (i.e. a total of 250 ng. elementary Cat++) The sane concglrpsmns are
drawn when cal ci um | act obi onat e iﬁ I s used instead 15 of the

ref erence product (C) herei nabovb394757 9

15 The new gl al ci um t her apy
in the form% %mx%o m%ﬁ%}%@&gmwmeﬁ baa;mmgph uﬁcorrpounds I n
adm xture mzdmuasugmnlotj“ﬁz it dmdbeerms iahed dwr caloivor dyetysioatgib fxedaceut i cal

R e .

particul ar refieice prod@E{@L boin the&abeQsF BloodderirCrates amg:nalsmmes&aar ate, talc,
sodi um bi caipa in dR(pelpioriget Edaysi tri c aci d POl yvi ny “a%/lrrol i done or sodium

benzoate or oFAeProdet (G wer & mefgrence hasnshs, fof} #¥s purpose. O her

ther gpeuti cal Ly ¥abyaRbeshstb si-ances, for exarrpl e Vitggi ps, My ahgo be
addeztp The phwfﬁmgﬁ&ﬁat"@qr%rpggictions obtained in tbbzs&ﬁganner can be in
the form of t addrbit gcid cachet s g:ar coated pills, cap¥umgs, sol utions,
suspensi ons 2%-& “"mi°f3?°’é&rﬁ‘F’§?’Bﬁ'

25 The phar MagELire Aok QR QR! drkv \neR CAQHA 143Gbiberel (BS PSS BRtbagl NVeENtiON are
adm nps- t of te refefenbeiraduct CHRSA@Rbovelependi ng upon the application ijpt ended,

t hese doses bdhnewprompandsi of the|presat inbrationcarg mmmm therhpy @dtem um defi ci ency

to betreatf‘éﬂ"'fﬂ%"’g@“ or%‘@’t“?‘l? tﬁ‘%i%g‘“e etmm@er és‘lﬁmof

0st eopor ositge 4. 005G oy ¢ example, day for 3
week2p or diih partiduler, Wab¥, gmfue mmrmaWIMm &smca tﬁag.er ed 20 about
0.5- 30 1 bepatepfitriszcidi palyvisepyreptigone jon sodina Hendodtowi prher Excniqaksewyr- of

phar maceut i %"E‘?ﬁ@gﬁ‘sﬂ e e thGWaPFgw ﬂ%‘g@sﬁw’ f‘ﬁ\?éﬁ’ﬂpﬁ the active
cal ci um cormpUng @&ar‘?ﬁmas (cRded) Coghil Gl Fils) kel %Jp%abm- cal ci um
chl orasde ciot emiilgon. 1/ 1) . 25 Exanpl e

The pharmac-uncal cmnposmons according to the pRd&ent par ations. a)

7.
I n anpoul e &@‘%ﬁ‘?“ mﬁm . l?“% an”%m fum m .
sol vent : bd 2 @6] fofakaRiple RO | #% 2-

srcridj sat |da;nfobywwki ootinaly,igr mre ehigh calsee, the doberagininiBeered is about 05-—

40 b) Ext erfpotfarie 03| tion Phi a,I , cont a1 ning 25-100 ngy. of cal ci um
sterilised, g “.Pﬁﬂx :ﬁf‘?’@%"ﬁfke Ampoul e of
[ [ C ty

sterile di shbild he;te (pﬁpa

Exarrpl e 8. 45 Dosage Unit sachets.
These®are diluted in a glass of BMmele 7at the tine of use. a) 35

Non- effervqgjggme I;;&m&;&tlons active materi al : 250 ny. of
cal ci um 50 a) In ampoules: contentEf Ghivé Bftbl: 55¢d A kng. of calcium/mi. : g.s. ad 5 g.

50 citric acid solvent: 3sunedvgiﬂa®5 pol yvi ny pyrrol i done 15 nyp.

flavoyri ngs capacity of gmpeylys: jmd ts : 20 ng. 55

col ou4p| ng %ge%mgﬂ i ,;X,Tgmsm{c% o “s5s5 10
1, 394, 757 Phial containing 25—100 mg. of calcium sterilised chechidaliy) byEdr{ @éay,esCent
corrp05|t|ons: achy iwedigrign en theylike. ;. as_in a) excipients

© as in a) sourc@nmmeéw&#%ﬁ%“m“w%@ﬁ% bi carbonate 5

or sngmar: 1.250 g. 8. 5 c¢) Conpositiong

cont al ni NQ Dwsa® Ukt Gacketsl d: Ny g. ascor] bic acid is added to the
non- ef f er vesc dhese aredilueef] finca glassof warer sf e rime ofse- ti oned in a) and b) above.

a) Non-cffervescent compositions:

active material : 250 mg. of calcium
50 excipients: sugar :qs. ad 5 g 50
citric acid : 200 mg.
polyvinylpyrrolidone : 15 mg.
flavourings : 60

mg.
edulcorants 1 20 mg.
5 mg.

55 colouring agents 55



Example 9. 10 Ef fervescent tabl ets containing ascorbic acid.

10 Active materi al 500 ng. of calcium1l g. ascorbic acid
Exci pi ents: sugar : Q.s. ad 10 g. |l actose 250
ng. 15 citric acid : 200 ng.

15 pol yvinyl pyrrolidone : 250 ng. sodium bi carbonate : 2.5 g. sodium
benzoat e 25 ng. talc k00 ng. 20

col our iy aglé)r‘.ts —-O—Hre- 1394757 —20 10
edul coram ts b) EfiédQesdemOrompdsiii®Ur i NgS :120 ny. WHAT VE CLAIM
|S:- 1. Lysino-cal ci um etivomiral of t he fd‘Fh‘hP)a NH / 25

NH, - (CH2) 4- CH ‘”‘C‘P‘e“ e diom blmte 25 COO- Ca+Cf h

bon dioxid
its | aevorotgtory form TS dcextrorotator ' siiflirtni2sdg.m Xt ures thereof. 2.5
Phar maceuti cal | y- acce tabl e acid-addition sal ts of the conpounds according

to claim1. 3 Salt% zﬁd‘“’gl‘?

phar maceut i cal | y- aggadk %ﬁ@ eis fnmeg%@%cﬁﬁﬁ”@“%);WBMm c,
sul phuric, phosphoric, carbonlc acetic, propionic, pivalic, 30 glycollc
| actic, mal %u c, succinic, maleic, hy drE |1%ic, malic, tartaric, citric,
am no- acetic, Lfcﬂtﬁ’ﬁ‘f"sﬁe"‘c@f’ ‘é_ﬁﬂé’"gﬁé"ﬁ’%‘i‘ct‘f § |cy(I,f|cg1 2- acet oxybenzm c,10
ni coti nic, |son|cot|n|c met hane- sul phonic, ° &§g oni c,

et hane- 1, 2- di sul phoni c, E:&rpkcytetrﬁga; edan-sul - nhoawmg)r p- t ol uene-sul phoni c
aci d. 35. 4. L- Iysmoh@a‘tmumchlor?@emsltrate 1/ 1.

15
35 5. L-lysino-cal ciumchlori 1 ME._ | ysi no-cal ci um chl ori d&
di acetate. 7. L-lysino-calci u%‘-}éﬁ’ﬂ, ﬁ%("’Jm)n;§ mFate 8. L-lysino-cal cium

chl ori de carbonate. 40 sodiurl) berlzeakey Si NO2L @igci um chl ori de bi car bonat e.
40 10. L-1ysjno-calciumchloride a- gI cer ophd¥omate. 11. L-Iysino-calciunr
chloride glycinate. 12. L-I ymﬁ é m ch[ i"ge gl uconate. 13. 20
L-lysino-cal ciumchl oride L- glﬂy;, e. . 120 mg. 14. L-lysino-cal cium
chl ori de hydrochlorlde 45 15.

L-1ysin-cal ci um chl oMridd %@Q&fom A process for the preparation
orrae, whicn

of lysino-cal ciumchl’ conprises reacting |ysine
nmonohydrochl ori de in water, an anhydrous alcmﬂnl or an aqueous al cohol with
cal ci um hydr oxi de or CalCIUW]Ongf 88 17. A process according to
claim 16, wherein the | ysi no-ca T ﬁF‘FP e obtained 50 is recovered?
evaporation to dryness in vacuo or by |yophligilarcef the reaction
solution. 18. A process accordlng to claim 16, wherein sald IyS|ne

monohydr ochl or i deituBg tasmlfa’ev and mixtures therepf rocess

according to claifp eé*f“iﬁf?tp%ffeam"lﬁ‘@F‘ﬁ Wﬂdﬂ?a‘?fo‘%ﬁ?fpl‘“a‘& 8g 55 is

dextrorotatory. Salts according to claim 2, wherein the phannaceuncaﬂwwccepmbll adid4s 7157

10 b) Eff em/escehydr:ﬂ:himohydmbanm stapmmw@hmtoé« ICa'bmuc, acetic, propionigivalit, a) 30

exci pi ents glycolic, lactic, mglsm s'mﬁfegy Cdiaﬁaﬁcd@mc, a9 um

bi car bonate 5 acetic, gluconic, glimmi, 16 z‘ac"m"y EY $> 1.250
meihane-sulphonic, ethane—mlphomc, edlane-l,z-dJSLﬂphomc, 2-h -

g. phonic or p-toluene-sulpBonic acid.

35 4. L-lysino-calcium chloride citrate 1/1. 35
. 5. L-lysino-calcium chloride citrate 2/1.
6. L-lysino-calcium chloride diacetate.
7. L-lysino-calcium chloride monoacetate.
8. L-lysino-calcium chloride carbonate.
40 9, L-lysino-calcium chloride bicarbonate. 40
10. L-lysino-calcium chloride a-glycerophosphate.
11. L-lysino-calcium chioride glycinate.
12. L-lysino-calcium chloride gluconate.
13. L-lysino-calcium chloride L-glutamate.
45 14, L-lysino-calcium chloride hydrochloride. 45
15. L-lysino-calcium: chloride monophosphate.
16. A process for the preparation of lysino-caloium chloride, which comprises
reacting lysine monohydrochloride in water, an anhydrous alcohol or an aqueous alcohol
with calcium hydroxide or calcium oxide.
50 17. A process according to claim 16, wherein the lysino-calcium chloride obtained 50
is recovered by evaporation to dryness in vacuo or by lyophilisation of the reaction
solution.
18. A process according to claim 16, whercin said lysine monohydrochloride used
is laevorotatory.
55 19. A process according to claim 16, wherein said lysine monohydrochloride used 55
is dextrorotatory.



c) Conpositions containing ascorbic acid: 1 g. ascorbic acid is added to
the non-effervescent and effervescent forns nen- tioned in a) and b) above

Exanple 9. 10 Ef f ervescent tabl ets containing ascorbic acid.

10 Actiye material 1,B30s5hy. of calcium-1 g. ascorbim aci d
Ex2bpi ent s: sugaIEff + compositions: 3" S ad 10 g.- lactose ' : 250
my. 15 b) e el CitrigCinag) d 200 ny. .

15 pol yvi nyl pyrrol |@5@4 250 ng. sesdinum bi car bonat e 2.5 g. sodium
benzoat e : 25 rrgimn'teaifccarbon dioxide : sodium blﬁ%‘ﬁg 20

col ouri Ag agents . :10 ng. or- similar: 20 -3

edul coralits ¢ Composiﬁo,,glgmiam alcbBIQAI NgS 120 ng. WHAT V\?'-CLAI M
| S: - 1. Lysi no- calgCasamvic hdid isi thehendfefarvestkm and RFdvesc@® forms men- -

NH2- (CH. ), ) CHtioned in a) and b) above. 25 COCCa+d F

its laevorotatory form its dextror formand m xtures thereof. 2.
Phar macgut i Calagmea&{;ﬁme&t}b,gmggggc@dg%%on salts of the. conpounds aggordi ng
to claim1. 3 SaltsAaigcouwkiahg t 0 cl ai m 2 500nwer dicalciphe

pharmaceutically-a %&1 abl e add is 30 1 g. ayqerbiF @8l ori c, hydrobronmic,

sul phuric, phosphor c, acetic; PyHolofiic pivalic,” 30 gl ycol i c,

| acti c,15mal oni ¢, succi ni c,cmna & c, hydreox eic, malic, tartari c, caistric,
am no- acetic, gI uconi c, giolytnwlvmhdmmzoﬂ@ﬁ msal [ cyI ic, 2-acetoxybenzaic,
nicotiiinc, isonicotinic, Ll tho et hane- SU|phon|c

et hane- 1, 2- di sul phoni ¢, 2-Fy&P hane-l k phoni ¢ or p-tol uene-sul phonic ',
§

acd. 3520 4. L- Iysdojaan@ag@tsum chllomgle citrate 1/1. 20

35 5. L-1ysino-cal ci um chledulpogmrsci trat e: #01e- 6. L-|ysino-cal ci um chloride

di acetate. 7. L-1ysino-calf®r&i&hl ori de’ HehB€acet ate. 8. L- | ysi no-cal ci um

chl ori de carbonafwgATMWE CLAIM 1S:— 9. L-lysino-cal cium chl ori de bi carbonate.

40 10. L-1ysi no-ralysiiouniciginicdderidd of the foghujac-er ophosphate. 11. L-lysino- cal ci um

chloride glycinate. 12. L-lysino-calciumghloride gluconate. 13.
L-1ysino-cal ciumchloride L-glutamate. 45 14. L-1lysino-cal cium
chl ori dg hydrochl ori de. NH,—(CH,),—CH 45 15. 25

L-1ysi no-cal cium chl ori de m)nophosphate\ 16. A process for the preparation
of lysino-cal ciumchloride, which conpri s%go_gécﬁll ng |ysine

monohydr ochl ogl g il Wrbat, a&&%m@ﬁgﬁ%ﬂwan aqueous al cohol with
cal ci um hydr O)ﬁ %B Hfa;tﬂaaiuﬁtalitisrhdaéﬁtﬂﬁ acliCiddition salts of tht compeupdsocesdingaccor di ng to

cl ai m 16, V\hetoecﬂamp It he | ysino-cal cium chl oride obt a| ned 0 Ls.recovered by
v oo gl et s i R T
sol ution. 18. Sgig Snafbhic ﬁgmgi e, ﬁﬂnertataﬂc,&ﬁhd;i a:lnms-l ne

nonohydr OCbl Oldellg |g51mina:em@é,a;mmy1§¢, ZE&torxybenzmc, nicotinid, Jsonigotipicoces s
according to oiedimmstighoniahethariersulphonis, |eshaterle-dinpbnicer bBMroBy-ethsefiled 55 i s

hy
dextrorggator}’“’*cﬁymomlm’% Ak J4111111111 % C L M5 g8

11 5. L-lysino-calcium chloride citrate 2/1. 1, 3_94, 75_7 )
11 20. A pr ocess ¢ A heindltattipni dlogiliadimed®, wherein said |ysine
monohydr ochl ori dé Lidssifio-calcium chloride monoacetate.
. L-lysino-calcium. chloride carbonate.
40 9 L-lysino-calcium chloride bicarbonate. 40
10. L-lysino-calcium chloride e-glycerophosphate.
11. L-lysino-calcium chloride glycinate.
12. L-lysino-calcium chloride gluconate.
13. L-lysino-calcium chloride L-glutamate.
45 14. L-lysino-calcium chloride hydrochloride. 45
15. L-lysino-calcium chloride monophosphate.
16. A process for the preparation of lysino-calcium chloride, which comprises
reacting lysine monohydrochloride in water, an anhydrous alcohol or an aqueous alcohol
with calcium hydroxide or calcium oxide.
S0 17. A process according to claim 16, wherein the lysino-calcium chloride obtained 50
is recovered by evaporation to dryness in vacuo or by lyophilisation of the reaction
solution.
18. A process according to claim 16, wherein said lysine monohydrochloride used
is laevorotatory.
55 19. A process according to claim 16, wherein said lysine monohydrochloride used 55
is dextrorotatory.
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Is a mxture of its |aevorotatory and dextrorotatory fornms. 21. A process
according to any of clains 16 to 20, wherein 1 nole of the cal ci um conpound
is used per nole of |ysine nonohydrochloride. 5 22. A process
according to any of clains 16 to 20, wherein 1.01 to 1.20 noles of 5 the
cal ci um conpound are used per nole of |ysine nonohydrochlotide. 23. A
process accordl ng to any of cl a|1n§§4;5§ to 22, V\/nerel n the al cohoh used is a
sat urFat-es coRet—eohi —HP—t-6 ofv 0

aral i phat i c azoc&fmk;gmanmw !ﬂlmahéﬁnmmmnmodmdewd 54 A
process actd of ity lagyy ﬁf“"i Y he, &l,cohol Qiked is

10 net hanol,y, s“cg%gefpmﬂy °fcff hm Wh"ﬁm cfeeé’fs&for ‘The preparation
of phgar maceu ZZCAHr()écsﬁ%@ﬂlﬁ@Wa&y aCdlaimsaddb 20, @dherﬁlﬁhk)ﬁ 001,20l s 8O- cal &l um

chlori de, Whead@tmncoamma aeorepg perr mei¢ efAysioF menobyirachlitisia. of | ysi.no- cal ci um

chl or! do' | BsA R AR R o bl RSN S IR dbrm or (0 the

f or m of 15°0nwnmg7 é]_f these PM TR an agqueous or

al cobml i ¢ sol 24t IAO[ﬂ'ocﬁsfs aétﬁtdﬁ@pdiﬁny ofjcﬁmprnéabea aﬂieﬂmlﬂ‘k flcokidl alsedHis Ot 10 C
proporti onmah@wltﬁhansla)kbenméeb‘whelr ed from the sol ution ob{ a| ned 26. A process

for the prsﬂggﬁﬁ?:ﬂ“ﬁz i P w%’t %ﬁemﬁﬁﬁzﬁﬁﬁ@ Ui ch com prises
bubbl i ng caj dnamldc%r&’t@{;‘ GRN lliéxﬁor%ﬁo ford lor

y%iﬂgp cal ci um
chl oty de 28 mixture of tha& fodihs) isnGixddD¥it ah e oB alrhbli sblytivh DarCapboi um cH ori de per

litre of abuaghedid in a Smlducmwﬁmfwrﬂomam 6&9@315 reseverod diomgthe eplytiomi m 26, wherein
t he al cohof’l?"%'d'“gl B ol §4tig1?oil . G ains 1 nole

| ysi no-cal Sidém: ﬁsn BAFiad hnlof & %&M%&ﬁef or the

prepag at i OﬁmﬂfmnhymirentharcaB mdtnysohJcﬂdsxmﬁlehldaideaabm‘taifmcomhl ch conpri 2es

bubbl i ng car b# Acgfmd@ofﬂm@%ﬂﬂé @@MIFFQMI pf lygjngicplo- cal ci um

chl ori de 25"““ c} dé mtgqj um chloride per
litre of ak %bubblmg mrbon d1 o a l& m 28, wherein

t he a$ cohokaneiningllest ﬂmno@frnolcysmn@al@aah elﬂmdumrdimle@f ald:eolcont al ns fro#} 0.2 to

0.6 mole I\éSl SGPFP’é' ‘Fhe{emtlh‘eal@hdﬂal I"“Yw process for
the preparatt ‘tion salts
t her eof , Sbﬂlks'&iﬁﬂ;&ﬂ,al &rs@,b as,ard,{ exerrp 'fied. 30

31. B@f5| no cthlhymcedalcmmcdtbm@ndxdttheaaataddmmldalﬁslﬂmm&a}hmveﬂp&ﬁeof 3henever

pre- "f"FFé é‘%’é%‘ﬁ?’ﬁ}@fg“%o of claims 16 to 30. 32.
Phar maceut e Ik 12 “’W gbfrgﬁry ‘Eﬁar maceut i cal

di | uent or r&dbry f@h, G they B Of £ AourélBR & J:Qﬁxhdﬁxdycﬂ atless: atory form in
its ééxtrom@x&xpﬁmmd-@dmmmform of a mxture of these Bdrns

and/ or at Ihea ‘& Cgbpnscs gmmst:r?r:gofm?m’és? to a mam.rzl j& %qéhaadd addl t I on

salt there eﬁecuve amount of lysino-calcium chloride & m its laev O hOd for the
treat ment odatedlfinuon ifl @el f6rneF Cly mixtire 1o ¥R moﬁﬂyortah&ﬁkt whi ch

compM ses aeemiiallyscepibigacidraddtionshlt et a manmal ot her than a hurdh an
effective amount of |ysinoygahgk f:&g?r |n its laevorotatory form in
its dextro- rotatory formorq;age,ggiga gﬁ& ’a m xture of these forns,

and/ or at |east one phar- nacenﬁgbﬁajhhybeﬁpcept abl e acid-addition salt

t hereof . VENNER, SHI PLEY & Regly Seeeod Pat ent Agents, Rugby Chanbers, 2,
Rugby Street, London, WCLIN %‘{:“"’ﬁ ggl‘ﬁ? the Applicants. Printed for Her
Maj esty's St atlonery Ofice I'er Press, Leam ngton Spa, 1975.

Publ i shed by the Pat I 1 di ngs, London. WC2A 1AY,
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