Vifor (International) AG Aqueous iron carbohydrate
- conpl exes their production and 5 nedi canents
contai ning them The present invéntion concerns
wat er - sol ubl e iron carbohydrate conpl exes which are
used for the treatnent of iron deficiency anaemn a,
t hei'r preparation, nedi caments contai ni ng them and
t heidr wsrerh@fiohb® AQ prophyl axis or treatment of iron
deficiency anaema. The nedi canents are especially

useful for parenteral application. Iron deficiency
h Ia tlcaIIy treateddby

5 t s¢oanuaa1 $h@ﬁ1|ron carbohydrate conpl exes

IS known A water soluble iron (I1l) hydroxide
sucrose conplex is a frequently and successfully used
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application. 25 The problemto be sol ved by the

Pre ‘ﬁ { jnvention is to provide an iron preparation
W che T S e NFrMy ot %OB@%ﬁﬁqu@d <prar>emre,rrabh§zoaradreored by

| a h
Doy o or AT 1y o i Cobr b b e 'ER° P isumepecsime use

parenteral ly applic
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H ation difficult
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pisetilion Klvatisldoay St eused, DRXEGUGYT, aD8ssheldn Y J@%é]' vol,

ou trc shocks whi ch can be induc
dex‘?fgan g%\flszeegi g'ssf’lé‘ﬁr kRQYn & Thaeré daplsexder Dﬁremﬁerof
qeepan o h ono & hed trdpe t
Fiicﬁ&lﬂl caﬁ&% 308 er anglaja]gblléé(gs?ﬁjg%gf&acgwlae eglpos don
Rt el 2{4fe24 Veowhie e steadifforuli $o tabtoen pmedbeidlie be
droatceasihder %56%?@'&495?% REALE I, &f 9dUets vrrlrgg

w t hout ]gr eat ef
hydrogenafing- sreps ther iron carbohydrore complexes are also known

for oral application.

The problem to be solved by the present invention is fo provide an iron
preparation which is especially fo be applied parenterally and which can
easily be sterilized; the known parenferally applicable preparations on
the basis of sucrose and dexiran were only stable at temperatures up fo
100 °C. which made sterilisation difficult, Furrher the preparation to be
provided by the Invention shall have reduced toxicity and shall avoid
dangerous anaphylactic shocks which can be induced by dextran. Also,
the stability of the complexes of the preparation shall be high in order to
enable a high applicable dosage and a high rate of application.
Furthermore, the iron preporo‘rlon is to be producible from easily

obtainable starting products crnd without great effori.
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2 In accordance with the present invention the problem
can be solved by providing iron (Il11) carbohydrate
conpl exes on the basis of the axidation products of
mal t odextrins, Therefore, an object of the present

-invention 5 are water 'soluble iron carbohydrate

conpl exes which are obtainable from an aqueous
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%glkgl [ nﬁ pH g 8 to 12 where, when
oRE i inRiafo ft arusBisse! i prartinvention
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several maltodextrins is
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angoddlorte on?Mth@WgDh;lb@Mn@;prJv@l@é Qﬁeélbtghls(;wmzl WRere, when
C ar pr U|.gte i ron car bohydrate

E?ﬁrerp”Pé%lpsGe%@EBr'a. tFF APV eRe i SRS l%/;—:-sop@’r%een 5 and

ooy @nﬂﬁ%h@@eéﬂrﬁlxlﬂ@reabﬁs@\)%r@l %ﬁ@ﬁb@e@&‘n@%e&’Héhéal Hid Ubxtrose

at an al kaline pHvalue of e.g. using a
SqUESUSNhPpdbRITBITEe ke behwaeand OF‘rdaéé)t ¢ing Thbedex’rrose

é’@hﬁ*)d‘@ﬁ’t é@le‘dntdrpfhdﬂ/ib o@rﬁnéﬂU‘a%%fr r’?%e%r&%c%n Q'E%W@E-fre lies

where, when one ma Fin

¢@BN%I@Rt?r@§§| #Qui valent lies between 5 and 20, and
when a m xture of several nmaltodextrins is applied,
the dextrose equivalent of the mxture |ies between 5

Aafrt2er obpeict b‘éﬂd@)ﬂrem leqth@nellﬁtG @froeaeh fd)ﬁéfd/di@éiﬁb the
ri,n ,cont ai he m xture |ies between

| t.od
o exé%dﬁ{s SealE e Pesaesing he thednyastiey wherein one or

rabtainfnalb & esitrarst durdoRORRAUE I onaﬁg{ueU‘Lﬁyscﬁ‘uﬁon o’r an alkaline
%aner0|ally avai l.able. In order to prepare t
YHtRs Ohie - Bré gl kg as thw@qmsvtemqnghtomee:ol@@on and

r@@bhﬁgewef OBFaiRES DIUHbRGH {Earﬁﬁq%%mufoiﬁﬂéﬁtéfogn Wdham

lorite solution. Sui € exanpl e
S@BIVO‘WF@SNWH dgramalhypexhinosidaeslisdchs atexdroseod gliveent lies

b%fhfvégﬂ' 5“8&8/%0 A When SUMELA 8l lsévercﬁ mol?’rodex’mns is

utions ca
applied, the dex?rose equivalent of the mixture lles between 5 and 20

and the dextrose equivalent of each individual maltodextrin contained in

the mixture lies between 2 and 40,

The usable malfodextrins are easily obtainable starting products, and

they are commercially available.

In order to prepare the ligands of the complexes of the invention, the
maltodextrins are oxidized in an aqueous solufioh with a hypochlorite
solution. Suitable examples are solutions of alkali hypochlorites such as a
solution of sodium hypochlorite. Commercially available solutions can be
used. The concentration of the hypochlorite solutfion Is, e.g. at Ieos’r.]3 % -
by weight, preferably in the order of 13 to 16 % by weight, calculated as

-active chlorine. Preferably the solutions are used in such an amount that
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used. The concentration of the hypochlorite sol ution
is, e.g. at least 13 % by weight, preferably in the
order of 13 to 16 % by wei ght, gal cul ated as 35 active
chlorine. Preferably the solutions are used in such an
anmount that 3 about 80 to 1 00 % preferably about 90

- yslow® & déy e ebenuipebom ecul @fp@n@&ii@@ﬁ%ég@%up per
y

[ i.di ..In this manner, the reactivity cause
OIS S ol st R Rtz daciies meandedopdeacsiviy

| oveted byt h2QMaobsd eshichf 6f ehalhy i i red
TThe 8)°(i dat i on@?/s carried out in an éﬁ&iaﬁ&?rr@ng%llé&%ﬁ%%’rsg’fgwered‘
elG2V% oaleM, srrefeio®ly 191 0% ordgasipl e 9 to 11, As an

exanpl e, oxidation can be carried out at tenperatures

in the order of 15 to 40 C, preferably of 25 to 35 C

T oxiglgditdrors caimesd auejn engalkialinehsolofigar <of. &9 g pH of 8 to
By this

j to 4 hgurs,.e,g. 1 to 0 1.5 hours.
e e oRIE Belr b AP o peigIRier SHdBhPbEambe cartied out at
seanpémguraeint phestasnst 15 ke -at, &y °
theoi,eti cally it is assuned that t%ﬁ)@%‘gﬁfo@%c‘%&r sc' The
FBPRIG N MES e CerSrigndl 1Be sHgaegrdupinUiestald housse.g. 1 to
segimigtal group respectively) of the maltodextrin
nol ecules. It is also possible to catal yse the

oxi dation reaction of the naltodextrins. The addition
in the form of

j [, ONS; S itable, e.q. , N
B (R d S p R e olimalhaieneaane merting
eibzHextdonts ébpbrond denRBuis 0oty Biddicidly The 85Uk that
s kel%{mas Ioow asggois i bl ehl n order to achieve an en
prod0ct™ (FeOEEMIT EXF M PE AN AR TE4T! §'dedvesier pfow (acetal or
Catbdysict grampuUitspcaitR e §i Hee R altdge st 20 200N
the addition of bromde is possible, however, not
necessary. 25 Further, it is also possible to use
19tN@Fs 00X ' thau i ne wn »
D T S LERE 1B SRS g IR mattodxtrns.

Theoad i 2f dremidedionareshigbper &dj.ne-the iy of TEARD)
The process to

. ' ' f.th | '
SSMIPES: B PR e e O BRYIRIS) T5e Wiiae e rkapit of bromice

oxl di ze mal

ibnohicdéiscbr Tvé tdmbhet tsekarair §s TEVRE BYsiem i odesFid Redicve

o Qndbé(roduct (Fe-complex) which can easily be purified, Catalytic

amounts are sufficient. As statdgia

cove, the addition o'f bromide is

possibie, however, not necessary.

Further, it is also possible to use other oxidation systems, such as e.g. the

known ternary oxidation system hypochlorite/atkali bromide/2,2,6,6,-

: fe?rome’rhypiperidine-?-oxyl (TEMPQO) for the oxidation of the

maltodextrins, The process to oxldize maliodextring catalytically with
atkali bromides or with the ternary TEMPQ system is described e.g. by
Thaburet et al in Carbohydrate Research 330 (2001) 21 - 29, which

method can be used for the present invention,

In order ’rQ prepare the Complexes of the invention the obtained oxidized.
maltodextrins are reacted with an iron (M) salt in an aqueous éolu’rion. In

order to do so, the oxidized maltodextrins can be isolated and
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30 Thaburet et al in Carbohydrate Research 330 (2001)
21 - 29, which nethod can be used for the present
invention, In order to prepare 4 he conpl exes of the

i nvention the obtained oxidized maltodextrins are

reacted wwth an iron (I11) salt in an aqueous
s@digsiodedi howgseoridés atse dossib)e theusexitdi petkained aqueous

R L RGRXEE "rﬁ‘é Izg% ch oﬁ%qugdl%ée%fﬁfd gglg:/fﬁ@ﬁwer reaction

however, it so pos
agjtie bius Gqswécumg una (0f) dohetiond. di zed nal t odextrins
directly for the further reaction wth the aqueous

~iron (111) solutions, Water soluble salts of inorganic

W o T GRINIS| cAEH BS o f Wor@‘dﬂlé‘rcﬁsowlsoécldss at egﬁggﬁ fhgreof.

hal i des, e.g, chloridé and or ~sul

s56h ashajigep, elg. c\;h@andegontjt br@npdefc&rsmda‘dﬂe@ cebe used as
S I c Y, sal,ts spe

Iip)rr%éf é’ﬁrﬁgjrst gI ’ﬁ er%géﬁgqueoﬂge I ?'819’%‘?”% Pg,qte(q’rppjg salfs. It is

ebberially. pdetrechis ubeam tewrsh (Nabiut e @fﬁéﬁr[ﬂﬁ Hioride,
chloride ions favours the formation of the conpl exes.

The chl ori de i ons can be used |n the formof water

Bﬁdbbbéeﬁ%@hlod#&]ﬁ%@p?é‘seﬂé% rngBﬁbe‘%BIIQrbeSErs fheds

sodi um chl ori de otassiumc or anmo
s i%ongeg:f%mexe@qqeme( @hlor [deidn§ saprieé arsald ¥ the form of

e R AL e R

%ueous solution o e Oxi |ze
o) rédewindtaasi vay udoosds arutinonoofurhhenibriee, (sl thisal the iron

h t He t
D 47 87 Fler o1 B8 dBdhe ol hh 36 Soriig auring and
i mredi ately after mxing of the oxidized maltodextrin

I t he pH I d
S NARAPIE (AR R A AR R
resewdr with & acicud ﬁﬁﬁnohfbfofrfiaefroko I@Vs‘&ifj.r% é"é]rdfos 'Crg(?r(\j/ out

precipitation of iron hydroxid ener al
”h%treﬁégé@séwet § iaddeteradite, Dldc:$$dnn (d manneht@thdeduring

ort 49 ISHIG2,90LE0UP ) 4 R B Lb b ey vor

loride ¢
'I'héﬂlﬁ)l—ﬁh% pmsyéwrtgiymruasr m lewghdt ma2hydiRgy0s derinefiron (1)

' s@ItSI dcecqﬁ% é ror%gédngqrg% ;y% 1v%é§hé’1q3c§é)qr}\ﬁlc§ﬁ>r;p&+%hon of

pre e b ral
lremamcﬂrexldeanmn@enercf it is not necessary to add an acid, If iron (il

chloride is used, since aqueous solutions of iron {Ill} chioride can be
sufficienfly acid. Only after mixing, the pH is raised to values of e.g. in
the order of at least 5, for example up to 11, 12, 13 or 14. The pH is.
preferably raised slowly or gradually which, for example, ¢an be
achieved by first adding a weak base, for exampte, up fo a pH of about
3, and then neutralizing further using a stronger base. Examples of weak
bases are alkali - or alkaline earth - carbonates, biccrboho’res., such as
sodium and potassium carbonate or bicarbonate, or ammonia.
Examples of strong bases are alkali — or alkaline earth - hydroxides such

as sodium, potassium, caicium or magnesium hydroxide.

The reaction can be imp.?oved by heating. For example, temperatures in

the Qrder of 15 °C up to boiling point can be used. It is preferred to raise
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achi eved by first adding a weak base, for exanple, up
to a pH of about 3, and then neutralizing further

usi ng a stronger base, Exanpl es of weak bases are
alkali - or alkaline earth - carbonates, bicarbonates,

such as 30 sodi um and potassi um carbonate or
Hh@afretmnat@ur@rgraMMVaThuﬁmm@ﬂe St i PPGsHBSE S0 Ht 1o

Lkal i earth - dr oxi des suc
aéo%ﬁ?ﬁ ‘568ta S§ Lﬂﬁ’gjar?@.fﬁ’rﬁeoifh%é@ﬁé%ﬂmvr@af%w%y Uphto boiling
nesiat. on can be inproved by heating. For exanpl e,
tenperatures in 35 the order of 15 C up to boiling
poi nt can be used, It is preferred to raise 5 the

trﬁ@ﬂ%%tﬂ‘éfnenﬂ{e%d&% | oy e&'&‘r‘ﬁgg f%agp%e{do Lg:ﬁmrgé up to

possi bl e to heat to about
Eﬁeetcﬁrm:erra,t ar@ 20 adiraltby topt hO:ubﬂldumgosFZZB 8 70Thenutes, e.g.

t NEs are, for exanple, in the order of 15
ﬁ@té@r}ﬂ " several hours, e.g. 20 minutes to 4

hours such as 25 to 70 m'nutes e.g. 30 to 60
nutes, The reaction can be carried out in a weakly
Prahge copPeRamH @ CWtin aoveaidy daidtinegsr der sobinsple, ot
éCt%@rn HOMRM 8B dk 5 h?% e rfrdhﬂgg?e rhgo%uﬁ%u eGTurT is useful,

not necessary, to rai se
ot rat i’l@ﬁeéﬁatyhéoo’@mﬁ e‘)eesJH ﬁunhggrnw foredamiesn @ff tHp EOmplexes

o edt of S b Ld e G 1 L Porcls? Ta,p SRICH she

remmdre theap#l h:e:rob@elrovﬁéreﬁi fre® byl &abmidPesid acld kxe
m xture thereof,

|nor C anl 15 aci ds or
e@g%@ ﬁoyﬂ}?y Ral% fe!Tde iRRssélenicayse ierasyea of organic
cei‘fberdrdamﬂreaﬂ#@@@‘i bygé@myomer@géﬁ hblr%%rl%e{i&!d’seé Yeh %

st ated above, the formation of the conpl exes
NYSUROE) §HBFEPer Eﬂue@@éthwomm cquidtrieeppréiiety. ed

enbodi ment of the invention, wherein the 20 pHis

rai sed during the reaction to ranges of at |least 5 and
Addgtedighxaye. the formiatjon Dfn‘Be dompleséancesudnsshpl®ed by

ature in the order
hfe?m’f@r H’h@r%oéﬁ Ctﬂ%f%r?%@ fs%mv rq_rju wherein the
p\h!hrerreesfetceuutrhg i neszrcfteﬁrutt@dcrh@e\éad)ﬂ@’ﬁlédhrtd"'@ nef Q%bv@fup to
s% nd_the erature is radually rai sed
Z r .@ 5 Jarﬂ%srggcg %@Iﬁtro work at first at fower temperatures
in rhe order of 15 to 70°C, such as 40 to 60°C, e.g. about 50 °C,
whereafter the pH is reduced to values in the order of atf least 5 and the

femperature is gradually raised over 50 °C up to boiling point.

The reaction times are in the order of 15 minutes up to severai hours and
they can vary depending on the reaction temperature. If the process is
carried out with an intermediate pH of more than 5, it is, for example,
possible to work 15 to 70 minutes, e.g. 30 to 60 minufes, at the
enhanced pH, for example at temperatures of up to 70°C, whetreafter the
pH s lowered to a range in the order of af least 5 and the reaction is
carried out for a further 15 to 70 minutes, e.g. 30 to 60 minutes, at
temperatures e.g. up to 70°C, and optionally a further 15 to 70 minutes,

e.g. 30 to 60 minutes, at higher temperatures up to boiling point,
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25 The reaction tines are in the order of 15 m nutes

up to several hours and they can vary depending on

the reaction tenperature. |f the process is carried

out with an intermediate pH of nore than 5, it is, for

exanpl e, possible to work 15 to 70 mnutes, e.g. 30

tASt0tE rRaelton dhe tdie otk @ nbanesd dith b@éo@?@em%ee 8t room
eratures of up to 7OC whereafter the pHi

T%%‘?%@T't’%? Q”rda‘ﬁ%g Slexleltel] SbP@e@”@TeCéﬂﬂlde@@flosoémm Higtered,

| f
neRatd Obling, ’rrf@bﬂ SEn BH JdHs1d ."Jc%tfﬁ?@%gr%t%‘gg‘é o %“me

m nutes, e.qg. to 60 m nutes,
ol ?@rcexqrmpi@pt@ mmsyoa 5 iar 7héry e tadMlomioiuescid of

Belri Rt A O e i i E TR oRa YOk P been

mmnmmddancheryh@b@d the rec@tidrPOMe Eclﬁlﬁﬂ%étd%@éﬁgg are
y

REePRL s e o r?&?!pﬁ%34%e%ﬂgfdoagr%éggéw@n@nmeafn@@u@umems
H@W@ve@ﬂf&s bidd bessiBrd ‘Pc‘ﬁ"lsélefeq @{JEL%O@H&?@ Aom the

, by the addition of an aC|
%gﬁpal%q d:wée@pgoﬂprmewabum Cdodhbasmzsh i ah dﬁaaﬁol for

&&?ﬁ-‘a ction,
sol u |I%ﬁgmo t ai #;Og&gr @réé{;bﬁg gjoe 5&%0633 Ry FRERY §jr‘889
R}Séd:dfmfn the prkedoktde®m darﬁe m@mmt&pemwwﬁbrdb} o

Il | exes
bR RaRSBlE R et §3oBySisr dos i eRcnu v HoWRIs6 osmosts, i
|alfml’mdorsptm eSsstlealkabaly, oh0fh & fo GXRERI Lno &t e spray-

ol ati on_can al so be effected by spray-drying.

‘Jﬁlﬁ'ng ?{:Eﬁf%ﬁ‘? gireckePrpligedomin medisaanenksy,
especially in order to renove salts. This can, for
exanpl e, be carried out by reverse osnosis. It is,
T*F%r”%k&@ﬁﬁ%m BbHe @lbéotrte@aprytlkbpcotmmycmzeeamms@§ns for

re a dir [ication in

oREII, IR B a0tk O OBy EaPebidfh BhR s 11 on

wei g ity wedg thio Hipey ataen emspve)eeﬁlsssfvzéo@trn w%?g@g;pﬂf% pHsifs to
0 0)

ol S TRy SEREAE e b Sscponorasetent of

%l Welg;hmmlsrrblﬂ) Woweight/vol. Such solutions can be sterilised
thermicaily, The weight average molecular weight mw of The__ob’rc:ined
complexes, is, for example, 80 kDa o 400 kDaq, preferably 80 kDa to 350
kDa, especially preferred up to 300 kDa (measured by gel permeation
chromatography, e.g. as described by Geisser et al, in Arzneim.
Forsch/Drug Res. 42(1l), 12, 1439-1452 {1992), paragraph 2.2.5),

As stated above, if is possible fo provide aqueous solutions from the

‘complexes of the invention. These solutions are especially useful for

parenteral application. However, it is also possible to apply them orally
or topically. Contrary to the known parenterally applicable iron
preparations they can be sterilized at high temperatures, e.g. aft 121 °C
and above, at short contact times of, €.g. 15 minutes, by acquiring F,>
15. The contact Times-ore éorrespondi_ngly shorter at higher '
femperatures. Preparations hitherto known had to be sterilely filtrated

and mixed with preservatives, such as benzyl alcohol or phenaol, Such
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prepare neutral aqueous solutions which, e.g. have an

iron content of 1 20 % wei ght/vol. to 20 % wei ght/vol_

Such solutions can be sterilised thermcally. The

wei ght average nol ecul ar wei ght nw of the obtained

conpl exes, is, for exanple, 80 kDa to 400 kDa,
m@ﬁemlqresmkﬁ)aceescason thBainvespiet. Hdncariefepoesiold to fill

ﬁ 300 E Eﬂq‘jﬁsur ed g %gl per neati on
dRPOHRILBEPa Py N YNPASX e JOF (BEINBE. AR & §8pPat&s: 1 s for
AERBbE, gésf@reseb/fm y&luﬁ% Heihd) @ cﬂo%te%fl%Q 11&:5%0 % by

(1992), para stated above,

| mguhm e.d 05%:@4 ‘d@lgﬁjue’ﬁ@s\/%&ﬂajt sonbd dy omncmeles or phials of

ggm ?aéieﬁ)gezséf Ul Snrt Ip%{rienﬂ-rg&a g %5 %g‘{]ﬁsgﬁ ife parenterally

Ickmmnmmia golugond s:@rpbesctd:odr@d @uarml Mhavire m mm@Idry, 8Ptionally
nown parenteral

or,topic ,I . trary to )
Dina Bkl ds which pE heihaheursiay oc BareBiapLspltians. The
ab 1N EQANSY BbHhE@Ste8- |9 sulh é%o?’rh@ﬂ@hé’@%\é‘?‘r b%toda'nms’rered

short contact tines of, e. 15 mnutes, by acquirin
pynjectia OThréaﬂ@@ﬁ@aetoft@ﬁe@ftﬂ@nc@r@ esrp@nmengmlyuﬂon For the

e T e A R
q:osteyeex&apuevre‘s,orw(nwcasv@enzyl al cohol or phenol, Such
additives are not necessary in the Invention, Hence,

it is possible to fill the solutions of the

mmploenasherf objextasine, invelrgicampeslRsuedds irsditbe@ments which
exa ossible, to fill solutions having a content

gg%c orgRful i ik Pagerfergl.onbg vReoyR o Ut Alse

iMaesElisc REe At RIRANLS Wl cRNR! t
| eu ppt%g: AR Oreparfgtelqgrﬁo TQRIC?Ol QobfQation:

m
fbaw@f@geé\mwoIla(ptpﬁeif@bmréhgzo rgtiioen ! cefnrde aedfiaieedystnaemia.
AR HRONBOI L B! Iy ¥R DR 121,00 AAAL iy ©f

are nornma arenteral

cswubathiyaingte ap rrh);elefxes mﬂcamrehingrrosm:ra/e\w;o nt tmtfhbhiegofmen’r
of an

can _be dmnls by. i njection_.or
ol B RR 8! b daiieheyabpamiSiet e 8ragieran of

nﬁ@@imﬁweawpblsp@ticﬂw idr the passhidral trect®iMli@redeficiency
pre ar atl ons with usual excipients and additives.

% Wi PHFICoHNBRES oFNthR Ushvkift NBMaT enggreiainary

nq@gicq,agpnts which are especially useful for the
parenteral, intravenous but also 15 intranuscul ar

application as well as for the oral or topical
Tﬁ@@dvcc?r]ific%s which are achieved with the iron (ill) carbohydrate
complexes of the invention are the above-mentioned high sterilisation
temperatures as well as the low toxicity and the reduced danger of
anaphylactic shock. The toxicity of the complexes according to the
invention is very low. The LDy, lies at over 2000 mg Fe/kg, compared to
the LDy, of the known puliulan complexes, which lies at 1400 mg Fe/kg.
In view of the high stability of the complexes of the invention, it is
possible to gnhcnce the rates of application as well as the dosages.
Thus, it is possible to apply the medicaments of the invention

parenterally in the form of a single dose. Such a single 'dose is, for

example, 500 to 1000 mg iron; it can be applied, for example, during
‘the course of one hour. A further advantage lies in the high dé_'gree of
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they are especially useful for the treatnment of iron
deficiency anaema. A further object of the invention
is also the use of the iron (Il4) carbohydrate
conpl exes according to the invention for the treatnent
and prophylaxis of iron deficiency anaem a or the
poedilebilion obftha maedidexiren sses packlrlivg bdukes, which are,
parenteral tre nment iron deficienc anaem a. The
med c& ﬁé%‘t"%ef%ﬂ YoV XS AR %%\%@@@.ﬂf@pﬁsmng industry.
medi ci ne. The advant ages which are achieved with the
iron (111) carbohydrate 25 corrpl exes of the invention
dR éNeheressoN elapeniotiome dishivgh ot &r ihé sﬁaﬂm\ahng exomples the

t helowtOX|C|t
rﬁét}yl%s %g%ﬁlgﬁég#@e&anap JH R 4 LG ’C¥H¥é 'l’b?f%?rtf;? gp so, the

uce
Uhel‘rodmmrmeecsreaw@d:mmgw t:l(bcblh’(ﬁ b@%@@u‘s‘%‘&luﬁc&ﬁ?ﬂ% f@Wﬂng S
ared to the

Th ies at over 2000

S CT R TRk N e A T c@%@m@aggom«mv Jhel uedl Hie Fehling’s

léQﬂldeisﬁ%K@nﬂépdls‘&o‘{'bﬁﬁ’éd—-’ﬁﬁ@ r@bgﬁfoﬂe@b&n?gé m tmc?e is
ossi bl e an

onpl exes of the invention s
grec at d955€ wPiia eanistm tageigh !sascbllee'ediosageﬂecsured

L e I LR W s

rnvention aren y 1n
Baohthe smfgmreedmemusqs foweigkampdight 2BGhb BN} Wrin dry
npl e, during 35 the

f
§Jt9 %f ?gm&??uppﬁép?%ggaﬁeaage p‘q:»lggqu,g §pjgtions: 25

cou
il gbhdegrseeoiofho& lavaikbabivith ths erfn ffe‘élﬁnrr@!:tseﬂﬁ?ﬁrf NS0 mi
used as starti n%m products, which -are,

LIHARHR MARTGIFYHIN sIHEORdd Y v BRoli YR H'eefﬁftmﬂs solution I: 34.6 g
W66 B )Nl idEUSESVve BNnt 180 PR %‘?ér dF%?‘g 8!'?1#:0?1SH 173 g

well as in the follow ng exan’p
Fé?fﬁfs%'&r%ﬁpéj'%f%%@péw Qﬂa@usmeilurrmawjmx:cﬂm dbafsrdae!\rect! on 400
fAPwe@erithe maltodextrins are reacted in a boiling
aqueoug solution with Fehling's solution. The
reaction is carried out quantitatively, i.e. until the
Eﬁgm&% %g solution is no longer discoloured. The
pre at ed copper (I) oxide is dried at 1 05C until
a constant weight is achieved and neasured 10

ucose content (dextrose

|1y, The gl
- ‘géﬁllﬁaﬁg %IF)%%? §¥ &%Iéc%‘?% {@F eAiveand ropoaiivst oregmetsically)

afs desenlaAtd el gl iaf 3dden MpLteAeX s & U oxidized by
addifion of 30 g sodium hypochlorite solution {13 to 16 weight percent

active chlorine} at pH 10.

At first, the oxidized maltodexirin solution and then 554 g sodium
carbonate solution (17.3 % weight/weight) are added at room
temperature to 352 g of a stirred iron (ill) chioride solution (12 % weight

by weight Fe).

Then, the pH is adjusted to 11 by addition of sodium hydroxide and the -
solufion is heated fo 50 °C and kept at 50 °C for 30 minutes. Then,
actidification to a pH of 5 to 6 is effected by addition of hydrochloric
acid, the solution is kept at 50 °C for a further 30 minutes and then

heafed to 97 - 98 °C and the temperature is kept for 30 minutes at this
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substance. It is, for exanple, possible to use the
follow ng solutions: 25 m Fehling's solution I,

mxed with 25 ml Fehling's solugion Il; 10 nl  aqueous
mal t odextrin solution (10 % nol/vol) (Fehling' s
solution |I: 34.6 g 15 copper (I1) sulfate dissolved in

Sehge. Akteecodiely imrgssiusiohutd eflot terhp&RaflirePPhassi Whdjusted
STOd'éu-m Lq%{ r at %ﬁd 50 sodi um hydr oxi de di ssolved in
460 NG PAGHQRHTsOHT9Em IPErexifgl t odextrin (9.6
dextrose equi val ent neasured gravinetrically) are

di ssolved by stirring in 300 mMl water at 25 C and
oXicdsledopy’s tagai filfee cdofhraogl sadeutisdiygotittbornicethen

sri B e fripnt Sl e Sl aPronis o et atvon

. qdcipiénti &/ Avith sodinot incarrbegrs ef 50! Btd®_inELheh Yied in

wei ght / wei @tuhare added at room tenperature to 352 g
gf U&"iqfrg on (111) chloride solution (12 % wei ght
by weight Fe). 30 Then, the pHis adjusted to 1 1 by
addi tion of sodi um hydroxide and the solution is

- heanddid s b5 O ITR@mndings® 87f %roBtharimewesic dThenue) of o

b fd | ; 6 is effect by . , ,
o b1 r e BOuRR i & ol ReRecitol 6 4 & wiggentiweiont
aneseued arorapfendrhetriclflivyi nut es and then 35 heated to

97 - 98 C and the tenperature is kept for 30 m nutes
at this 9 range. After cooling the solution to room

- Meipeuialr weight rawpsy | gpadj usted to 6 - 7 by the

addi tion of sodi um hydroxi de. The solution is then
filtered through a sterilisation filter and then 5
bhed for sedinments. Thereafter, the conplex is
i solated by precipitation with ethanol in a range of 1
0.85 and then dried in vacuum at 50 C.

200 g maltodextrin (9.6 dexirose equivalent measured gravimetrically)
are dissolved by stirring in 300 ml water at 25 °C and oxidized by
addition of 30 g sodium hypochlorite solution (13 to 16 weight percent
active chlorine) at pH 10,

At first the oxidized maltodextrin solution and then 554 g sodium
carbonate sotution (17.3 % welght/weight) are added at room
temperature to 352 g of a stirred irbn () chloride solution (12 % weight
by weight Fe}, |

Then the pH is adjusted to 11 by addition of sodium hydroxide and the
solution is hedTed to 50 °C and kept for 30 minutes at 50 °C, Then,
acldification fo a pH of § to 6 is effected by addition of hydrochloric
acid, the solution is kept at 50 °C for a further 30 minutes and then
heafed to 97 - 98 °C and the temperature is kept for 30 minutes at this
range. After cooling the solution to 'rc_)om temperature the pH is adjusted
to 6 - 7 by the addition of sodium hydroxide.
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The yield is 1 25 g (corresponding to 87 % of the
theoretical value) of a 10 brown anorphi c powder
having an iron content of 29.3.% wei ght/wei ght

(rmeasur ed conpl exonetrically). | ecul ar wei ght nmw 271
kDa. 15 Exanple 2 200 g maltodextrin (9.6 dextrose

eme Yakgbh lﬁﬁﬁéﬁrfﬂﬂer@%ﬁfﬁrﬁﬁbﬁ' &%'fémscf%r?ﬂﬂ ?%@H R By

stirring in 300 M water at 25 C and oxi di
RADINGT 68r spdigneoisi lretggiden! iowe t:errs;@ﬂeutls dnt)l(]ilec?» Hyo

C chlorin t
]Flgrst t eOIgS(A?' %té%oﬁcgll t%oéééﬁpl *n© dlu %iaélﬁg”}%ﬁj”%m
yosodiront ﬁ{an?onat e solution (17.3 % wei ght/wei ght)

are added at room tenperature to 352 g of a stirred

iron (I'11) chloride solution (1 2 % weight 25 by
wRBgRITR)1 2T LM ResgBhdif gAY B8 8ol the In DY AR INe) of

sodi um ?‘/' roxi de and thé solution heate
@rcawa KERrPhisy PW dRMAdagaIn S@rCoofhent of 22.5 % weight/weight

to 6 is effected by
gﬁ ?{Spoﬁgt(%&ﬂgd&oqﬂggﬁ@@o acid, the solution is kept
at 50 C for a further 30 mnutes and then heated to

7,- 98 C and,the rature is kept for 30 m nutes
&O'?Wgr A&\ émﬂf{‘gmg%l ing the solution to room
tenperature the pHis adjusted to 6 - 7 by the
,?ddl tion of sodi um hydroxide. 10 The solution is then

9PR#Rd through a sterilisation filter and then

exanm ned for sedinments. Thereafter, the conplex is
isolated by precipitation with et hanol in a range of
H0Q gorestageikitindR . @ diextf cisa emawmhamhtnéﬁb@engFHWmemcclly]

Yecafatibed 67 s lt 93090 Witk iuron b aadtdsr s hy
Cammoomfcaﬁt@nodb_fmZﬁ/pEJ&himt@hbﬂwv&brgmt3 ‘rbn‘ﬁéisi\%gﬂ’r percent

SR ExpuTRL L Al :slgdmbr}lwetg:rlg)lr%irdg\%lfgphl-tl w141

At first the oxidized maltodextiin solution and then 554 g sodium
carbonate solution (17.3 % weight/weight) are added at room
temperature to 352 g of a stirred iron (1) chloride solution (12 % weight

by weight Fe).

Then the pH is adjusted to 6.5 by addition of sodiu'm hydroxide and the
solution is heated fo 50 °C and kept for 60 minufes af 50 °C. Then,
acidification to a pH of 5 to 6 is effected by addition of hydrochloric
acid, the solution is kepf at 50 °C for a further 30 minutes and then
heated to 97 - 98 °C and the temperature is kept for 30 minutes at this
range. Affer cooling the solution to room temperature the pH is adjusfed

to & - 7 by the addition of sodium hydroxide.

The solution is then filtered through a sterilisation filter and then
examined for sediments. Thereafter, the complex Is isolated by
precipitation with ethanol in a range of 1 : 0.85 and then dried in

vacuum at 50 °C.
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Exanple 3 100 g maltodextrin (9.6 dextrose equival ent -
measured gravimetrically) 15 are dissolved by

stirring in 300 mM water at 25 and oxi di zed by

addition of 30 ¢ sodlun1hypochl rite solution (13 to

16 wei ght percent active chlorine) and 0.7 g sodi um

brom de at pH 10. At first the oxidized maltodextrin

sol ution and then 554 g sodium 20 carbonate sol ution

(they Y@l%lﬁ\éli‘!@hgl weiIgh P naireg addigl %atofriaemHieesreasal vbﬁJeJ of a

t rred iron (11]) chloride solution
}QV\BI gr??n8{30ﬁ % HECESPVIRg 80 VYRR GRS £ Ut W@ggh’f/welgh’f
grBe byuradttbhameabrssdicam hydr oxi de and the 25

solution is heated to 50 C and kept for 60 m nutes at
50 C. Then, acidification to a pHof 5to 6 is

efibrRed 86! %,gﬂﬂmv{,qq fpgydrochloric acid, the

solution is kept at 50 Cfor a further 30 ninutes and
then heated to 97 - 98 C and the tenperature is kept
@QP grynutes at this range. After cooling the
soluthion'to roomtenperature the pHis adjusted 30 to
6 - 7 by the addition of sodium hydroxide. The
golutlon s then filtered through a sterilisation
HPTaRE Aonddnoesiariiés (¢ ¢ dsstipsermauivTeTienktosused

yhevigmkexy] én'ds@fu%} ﬁ"t’olﬁifdeﬁrﬂ%‘: r| eﬁ:ﬁéﬁpos\%ste\agi\} ﬁ{]gt

in a range of . 0. and then
BeEsured grfﬁé'rvﬁal@chl\é '13953@1\('@Ormesmmm@ img300 rBBwitef at 25 °C

| éﬁ‘@ AH8REBL LG A dAbHe ?$ é&og Wﬂwmrlﬂ%%ﬁpyq‘ron 1310 16

havi ng an iron conten
W riEH Up /¢ e d ropt teveo bt wiiiroall iy, 0.5 YlcRBUAB ORI @B 1My 10
140 kDa, Exanple 4 10 A m xture of 45 g maltodextrin

(6,6 dextrose equival ent neasured gravinetrically)
Aarfdsnﬂne; oaam@dentunbme&mq Go AR PR ARH \5@49@%odaum
|

sur tr ically) is dissolved by stitring in
?ﬁlav.gét]; b% X7 weight/weight) are added at room
Tempero’rure to 352 g of a stirred iron (1) chloride solution (12 % weight
by weight Fe),

Then the pH is adjusted to 11 by addition of sodium hydroxid-e and the
solution is heated to 50 °C and kepft for 30 minutes at 50 °C, Then,
acidification to a pH of 5 to 6 is effected by addition of hydrochloric
acid, the solution is kebi’ at 60 °C for a further 30 minutes and then
heated to 97 - 98 °C and the temperature is kept for 30 minutes at this
range. After cooling the solution to room temperature the pH is adjusted

to 6 - 7 by the addition of sodium hydroxide.

The solution is then filtered through a sterilisation filter and then
examined for sediments. Thereafter, the complex is isclated by
precipitation with ethanol in a range of 1 . 0.85 and then dried in

vacuum at 50 °C.



7 7" and oxidized by addition of 25 g sodi um hypochlorite
solution (13 to 16 weight percent active chlorine)
and 0.6 g sodi um broni de at pH,30. 15 At first the
oxi di zed mal todextrin solution and then 554 g sodi um
carbonate solution (1 7.3 % wei ght/wei ght) are added
althe QT it g3el LBk R shbe ndh 6 i
chl o?| de sol ut?gn (12b/0 \Aerlz%ﬁ?%%;y \?éfgétemécgrgﬂigl' %‘h ue) of @
t RCYIHArgo i} Bt @tdes hevingyratiante omteolt afodth Gt weight/weight
is heated to 50 C and kept
hpgﬁégéu m%négg;ﬁlg%gg@@éwﬁgn acidification to a pH
of 5to 6 is effected by addi tion of hydrochl ori c
sol |on| t at 50 C for a further 30
° %RP% “@ gﬁ’c?'g éaﬁfegﬁ dto 97 - 98 C and the
" tenperature is kept for 30 mnutes at this range.
After cooling the solution to roomtenperature the pH
is adjusted to 6 - 7 by the addition of sodium
lExerpXieds. The solution is then filtered through a
sterilisation filter and then 30 exam ned for
sedi nent s. Thereafter the conplex is isolated by

10 BRSE bRl g DRk s PSRN i o)
@wmﬂﬂm@lmgsftmn@(ln%m rih@atdear ekl cakynabye Qb b%v

br.o a powder having an iron content of 26.5
fed Hi”?\% 3%9 § %Dveac@meewnﬁpm (&l 1oy) 6 weight percem

dy@heét&rabnmey gt ov 488 &iBen bEESFmBle aPphd @0 9
mal t odextrin (14.0 dextrose equi val ent nmeasur ed
gravinetrically) are dissolved by stirri ng in 300 n

]5. A(‘@ltu%f ﬁ1te 8;‘1d¢z %Qﬁbg%ﬁgﬁi} Péflfé%g]df':ﬁwﬁ?rﬂs %é%ggsggtqrag]

~ hypochl orrte sol ution wei g
eibsriate) santdo0.(6 793 Shdiaighbimaripts ate aHAEY al%0dn

ffe‘rr‘i;?érafhfberé”‘s‘s‘ﬂ &k BN DO s AR S P teight

by werghf Fel.

20 Then the pH is adjusted fo 11 by addition of sodium hydroxide and the
solution is heated to 50 °C and kept for 30 minutes at 50 °C, Then,
acidification o a pH of 5 to 6 is effected by addition of hydrochloric
acid, the solution is kept at 50 °C for a further 30 minutes and then
heated to 97 - 98 °C and the Te.rnperm‘ure is kept for 30 minutes at this

25 range. After cooling the solution to room temperature the pH is adjusted

to 6 - 7 by the addifion of sodium hydroxide.

The solution is then filfered through a sterilisation filter and then
examined for sediments. Thereafter, the complex is isolated by

30  precipitation with ethanol in a range of 1 1 0.85 and then dried in
vacuum at 50 °C.

The yield is 131 g (corresponding to 93 % of the theoretical value) of a
brown amorphic powder having an iron content of 29.9 % weight/weight

35 (measured complexometrically).
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carbonate solution (1 7.3 % wei ght/wei ght) are added
at room tenperature to 352 g of a stirred iron (I111)
chloride solution (12 % wei ght ,,by weight Fe). 20 Then
the pHis adjusted to 1 1 by addition of sodium
hydroxi de and the solution is heated to 50 C and kept
for 30 mnutes at 50 C, Then, acidification to a pH
of 5to 6 is effected by addition of hydrochloric
ddplecyine wedohk mon 1§18 Kept at 50 C for a further 30

m nutes and then heated to 97 - 98 C and the
tenperature is kept for -30 mnutes at this 25 range.
Axoenpleobl i ng the solution to roomtenperature the pH
is adjusted to 6 - 7 by the addition of sodium

hydr oxi de. The solution is then filtered through a
ﬂmxﬂulréaiﬂm fmloﬂf%rdeamn (Ben de%%@bﬂ@&u&@ﬁeﬁreﬁiéa%fﬂ}réd

Thereafter, onpl ex i s I sol at ed
gre¢inpeirigaql Eﬂh O\m A5 &3 RARbOdeitrin fbﬂwged@ﬁrqseoe@wamem

ocﬁt%r%i{c):ﬁﬂgﬂﬁme‘f@&é@ﬂ an??cngtdh s¥| r%cqaln 38?’ %«&Te&o’r 25 °C
bnd\/\mmaimtpbryojcnxd)f\hi@@roha\h@gomwf Dm@@hlbemé s@flu’r2<9n $1 oto 16

wei. ght [ wei ght 5 asured c exonetrical |
1P ER Al Ve TG A R B el S Buns o dp Ferbr O
45 g maltodextrin (5,4 dextrose equival ent neasured

vi trically) and 45 g maltodextrin (18,1 dextrose
’g{qﬂ PerRXIdReRsTHOAP AU el vilealdnd then §ibdsal sestiuty

s&igsndae §auae mb gk %%@ gpﬁ‘){‘gréjé'o‘ﬂiezc?gf%gn?

addition of 31 sodi um e solution
f%ﬂD?UJ“\Néﬁ?dﬁt3fr§’ch@fnﬂ séktvted/tw@hutld)rchl@)ad@ndoim@ngu 2 % weight

@g gh ’nde at pH 10. At first the oxidized
I'todextri'n solution and then 554 g sodi um carbonate
solution (1 7,3 % wei ght/vvei ght) are added at room

e rat et 352 a stirred i I11) chlorid
Ti)glrrrwp iié] dgﬁc[» 1%\/61;1%10&? gégig.] h)ydromde and the
solutlon is heoted to 50 °C and kept for 30 minutes at 50 °C Then,
acidification to a pH of 5 to 6 is effected by addition of hydrochloric

 acid, the solution is kept at 50 °C for a further 30 minutes and then

heated to 97 - 98 °C and the temperature is kept for 30 minutes af this
range. Affer cooling the solution fo room temperature the pH is adjusted
to 6 - 7 by the addition of sodium hydroxide.

The solution is then filtered through a sterilisation filter and then
examined for sediments. Thereafter, the complex is isolated by
precipitation with ethanol in a range of 1 ; 0.85 and then dried in

vacuum at 50 °C.

The yield is 134 g (corresponding to 88 % of the theoretical value) of a
brown amorphic powder having an iron content of 27.9 % weight/weight

{(measured complexometrically},

Molecular weight mw 178 kDa.
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Then the pHis adjusted to 1 1 by addition of sodium
hydr oxi de and the solution is heated to 50 C and kept
for 30 mnutes at 50 C Then, Qagidification to a pH of
5to 6 is effected by addition of hydrochloric 20 .
acid, the solution is kept at 50 C for a further 30
nExamede nd then heated to 97 - 98 C and the
tenperature is kept for 30 minutes at this range.
"After cooling the solution to roomtenperature the pH

@Y #iIRtHe kAN G976 Zle?%o%geecﬁ‘?ﬁ/'gﬁ]érgprqoécs 3ggrﬁr&wwe§ncclly

hydroxi de. 25 The solution is
sftr@rqﬂlsﬁ@,laepbh\/fsmrtr@ iraaGOtmndalwofexam e dCt ord seedireat sy

IR ' SRR G R LS Y PRSI BLLSLEPR cor

mdmmchtor&(b]@n@@ T@Wtfﬁlrﬁl borakfk gzt(c;pplmesponm ng
to 88 % of the theoretical value) of br own anor phi ¢

powder having an iron content of 27.9 %WEI ght / wei ght

i I I h 178
A el g LRt k) O LS Y

QG'LFPQHPEENSOHﬂﬁéﬁuﬂéd%%arve@ﬂfweajhfyprem@d@d&ﬂdo\tﬁﬁl by
3 t t .25 i di
Pl atrettoogss U Bl fdi i S P ED S EpBRiqh &2 & weignt

QB waoght-epercent active chlorine) and 0.7 g sodi um

brom de at pH 10. At first the oxidized maltodextrin
solution and then 554 g sodium carbonate solution (1

Theﬁh %ewrgntémlsgm Yo aneb?fiii&gn%n Bf’o“ ;@{H}t‘é&ﬁ}é‘ %g the

? ? of a stirred iron ion
S%Wé‘?@ﬁ hegjederghl @eqndwﬁﬁ &qﬁe%q)anmgfemdpuweu:tm@i
i asielh b Qoo ﬂpgf dAchy ?E %’H e%ng tdjc‘ie i’rr%gxlougcf'\\?aﬁae%lonc

heated to 50 C and kept M nat
apddadhaistietien inkeot af pA ©E f6r t:lofLﬁs?hei Hj teiotiess byfter cooling

Tﬁ‘g%'ggu%g? gfra rg ?ﬁ %m‘?é’rggurr%aﬁh? gg—f lsAcpa tcggglé:»lz 7kg\|c/) the

addition of sodium hydroxide.

The solution is then filtered through a sterilisation filter and then
examined for sediments. Thereafter, the complex is isolated by
precipitation with ethanol in a range of 1. 0.85 and then dried in

vacuum at 50 °C,

The yield is 155 g (corresponding to 90 % of the theoretical value) of a

brown amorphic powder having an iron content of 24.5 % weight/weight

(measured complexometrically).
Molecular weight mw 137 kDa.
Example 8

126 g maltodextrin (6.6 dextrose equivalent measured gravimetricatly)

are dissolved by stirring in 300 ml water at 25 °C and oxidized by
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the solution to roomtenperature the pHis adjusted to

6 - 7 by the addition of sodium hydroxide. 20 The

solution is then filtered through a sterilisation

filter and then exam ned for sedinments. Thereafter,

the conplex is isolated by precipitation wth ethanol

i ndailengd Df glsodidnBhypae bR 6k

C. %5 ';g{’e yi elgd is 1 5%99 _(correspgﬁlg)idng 3tfé@gg%8ﬂﬁfhfsp9ercent

t HETW R gfinganFaPuey BTdiEm Bremridenot phi t0 powder

having an iron content of 24.5 % wei ght/wei ght

(nmeasur ed conpl exonetrically). 30 Ml ecul ar wei ght nw

13f7fiebdhe Eairpiemeiozeexgrimabtidex tarid tHén 6 sdeytscrsem

eqQui.yV t r LAVI metri cal are di ssol ved by

SR ST %, LoR B b okl paidadh chyoem

dednpeantuos 184850 gosh amtERPEBhOI &hRldd ké’fﬂﬂbi‘ﬁgtzo% weight

ﬂ;:? vvelééht gercent active chlorine) and 0.7 g sodium
YoHPHRNBEShH 10, At first the oxidized nmaltodextrin

sol ution and then 554 g sodium 5 carbonate sol ution

(rl7. 3 % wei ght/wei ght) are added at room tenperature
tfbeBghegrbfis stdustecetp i d doy clddijioohbfosé diens elydrbaac(drd the

9 ' ' Ee). en.the pHis adjusted to 1

i/%m;kg%i ??%ké,%?(g?gdigr%rh%g?@ifaéagrﬁ“@‘ﬁ@s 054 oluthen-

e idigiataibrt to S0 @il tkepls &0ec3HdBnLRIeH Fhyrochioric

§gfgci[j1 aci dliuftj cation .t oT_g RH of 5 to 6 is effected by .
16 ST FERT g 20 “GeiQs, A fHENSS178; momuties . Kéisr cooling

' tite 561UE ' & ' t
e 50IUE drofo aoéihhfiélﬁbe?@fd?ér}HbeéHdﬁ#cgﬁsa%J%Sg gg goky\gﬂ]e

solution to roomtenperature the

ARy IQMer seatim Bydiexidaydi um hydr oxi de. 15 The
solution is then filtered through a sterilisation
filter and then exam ned for sedinents. Thereafter,
ms@yﬁi}ﬂﬂeiﬁ theni Gldetcethrbygh a sterilisation filter and then

examined for sediments, Thereafter, the complex is isolated by
‘precipitation with ethanol in a range of 1 : 0.85 and then dried in

vacuum at 50 °C,

The yield Is 171 g {corresponding to 86 % of the theoretical valfue) of a

brown amorphic powder having an iron content of 21.35 % weighi/weight

- (measured complexometrically).

Molecular weight mw 170 kDa.
Comparative test

in the following the characteristics of the iron carbohydrate complexes
are compared with a commercially available iron sucrose complex, It
can be seen that the iron content can be enhanced, the thermal
freatment can be carried out at higher temperatures and the toxicity

(LDso) can be lowered in accordance with the invention.,



precipitation with ethanol in a range of 1 : 0.85 and
then dried in vacuumat 50 C 20 The yieldis 1 71 g
(corresponding to 86 % of the ngoretical val ue) of a
brown anorphi c powder having an’iron content of 21,35
% wei ght / wei ght  (nmeasured conpl exonetrically). 25

Mol ecul ar weight mw 1 70 kDa. Conparative test In the
followi ng the characteristics of the iron carbohydrate
conpl exes 30 are conpared with a comrercially

vai abte—Tron—sucros ofpgtex;—+t—eanbe—seenthat. 7

'he iron content can |hSCEHHIIEEA Mene t helhaM hydroxide/sucrose |
 reat nent can be carrimdkrdidn at hi gher te &l €S '
prd—the—toxi-city (LD50) can be lowered ih accordance
S ROPFRI Wobnti on. 18 GAccor di ng to the |rdA

roX1 e/ SUCT 0SE€ T NYgmty onconptex Fe—co ft
[945.02,0 pH5-710.5 | i1 0 mw [kDa]' )80 -| 3583211 &4
TherikBa]Yreat ment 121 &0 158500 ¢/ 35 LD50 |i34V- 54W. M
2€00 Eall body wej ghf] 17.5 \lifor

[ I 2660 ZO0U—1TE/-KY -

gbﬁ{rgpﬁgrﬁcgﬂ%ﬁrjf AG Cd]a?JhECiw. Wat er sol ulll&@0i 1&85’

tBL oy dy &b e[raepl eX| Obigidgrabt e fromran UGS
solution of 1ron (Il1fj) salt and an aqueous Solution of
fREg body weight]
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" whe

oxi dation product of one or nore maltrodextrins using
an aqueous hypochlorite solution at a pHvalue wthin
the al kaline range, 10 where, when one naltodextrin is

applied, its dextrose equivakent |ies between 5 and

20, and when a m xture of several mal t odextrins is

S‘EFl [ ed t he dextrose equivalent of the mxture lies
edhfesnghionsd) ARd t he dextrose equi val ent of each

i ndi vi dual mal t odextrin contained in the mxture |ies

Kelaiweén 2 and 40. 15 2. A process for producing an
iron car bohydr ate conpl ex according to claima1l,

ei ?r por e nal ér %dextrl ns are oxidized in an
aqu OC{%O&W YRIE PN SHTRPRYFIHE FRNRISKC IS IRG DM from an
aqueousyarsoshiLabhtsr $oh Yl eairRaHAt&e oQﬁI@theg’o:unon of the
solution is reacted with an 20 aqueous sol ution of
i ron CKI9iQProduREeé onghenh e mdledsdinnusing an uneous
appl i X [
20 LPoRh e Iaien S AL Bue Va3 T R 8 noe.
appl i wthere he heexonegealtegexira mopm;eﬁhétsrmwﬂcmaa leicesvalent

bet we nd 20. and e de ose i val ent of each

i ndi vﬁ%‘ﬁg’ fepo%l&&q %ﬂ t8Fhed mﬂ‘l#'t”r?e gf’;eﬁ?%ﬁ'ure

| i es beiltwesxidnandad@iied) Tﬁe d’e)ﬁf@@@@%uﬂ&ﬂ@h?jlcﬂghh%mure lies
claim?2, characterjzed in that the oxidation of the

mal t dABEPR PP FId B e s e @akAI$RIGOb g GMindividual
the pIRERNSEINTcIHMES ih RS -mikiud ﬁé?%%?@e%‘?"‘:?rﬁ'ic?lg.)&

toclaim2 or 3, characterized In that the iron

chloride is used as the iron (Il11) salt. 5. A process

o2 ARRCLS S 01 ERSORLEEG Ik Borang

are rox@dimol f wheraim aqee:uusaoselrubﬁom\ddamihsgnra oxidized in an

RN S = R S

the hypaddhidros sefiudobasei the obtained solution is reacted with an
aqueous solufion of an iron (i) salt, where, when one maltodextrin
is applied, its dextrose equivalent lies between 5 and 20, and
when a mixture of several maltodextrins is applied, the dextrose
equivalent of the mixture lies between 5 and 20 and the dextrose

- equivalent of each individual maltodextiins contained in the

mixture lies between 2 and 40,

3. A process according to claim 2, characterized in that the oxidation
of the maltodextrin or the maltodexirins is carried out in the

presence of bromide ions.

4. A process according to claim 2 or 3, characterized in that the iron
(IIf) chloride is used as the iron (lll) salt.

5. A process according to claims 2, 3 or 4, characterized in that the
oxidi_z_ed malfrodextrin and the iron (I} salf are mixed to form an
aqueous solution having a pH-value so low that no hydrolysis of the

iron {If) salt occurs, whereafter the pH is raised to 5 to 12 by the
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6. A process according to any of clainms 3 to 5,
characterized in that the reaction is carried out at
a tenperature of 15 Cup to boiling 5 point for 15

m nutes up to several hours,g7. A medicanent
cont ai ni ng an aqueous sol ution of an iron

car bohyduigibe cbapbaxeaccording to claiml1l or 2 or
obtained in accordance with any of clains 3 to 6. 10
8, A nedi canent accordi ng to claim7 formul ated for -

par gntepalcQ4s oeb%lrdﬁ‘] {d 6@ dc?ﬁcl msé?efoofg LR&: dcf’r%@zed in that

car boh%drate conpl exes acco
obt ai ried rBﬁCﬁ@(ﬁ\olrSdamrct@d/\puhGarwTamméralnmn@ a6 € uboto boiling

t he ther Iax s of irqn deficiency. 10.
Use o?’%tﬁ'qurrg%”glg g%%yﬁrﬁéeg%ﬁ% § according to
cI aim 1, or obtained in accordance with any of clains

f for the 20 production of a nedi cament for

t he gym&d ISPBEAY %QPEOIBfﬂg FEnadgeniugi semeljon pfian iron

Vit er @b &Rl & dt I\V1el¢ accor .
cl ai mC 1 f@* rtdhggé]ao%lQQ rop(ﬂ&ﬁ équélgxm bt éj P%b’rgmed n
def i Cp@ﬁ@ydcggeggamsmy of claims 3 to 6.

8. A medicament according to claim 7 formulated for parenteral or

oral application.

9. Use of the iron carbohydrate complexes gccording to claim 1, or
obfained in accordance with any of ciaims 2 to 6, for the therapy

or prophylaxis of iron deficiency.

10, Use of the iron caibohydrate complexes according to claim
T, or obtained in accordance with any of claims 2 to 6, for the
production of a medicament for therapy or prophylaxis of iron
deficiency.

171, Water-soluble iron carbohydrate complex according fo claim

1 for therapy or prophylaxis of iron deficiency.



