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physi ol ogi cal a5 \2akuny.28028YiaspAsEdgs al so be present ‘ 24 form t hat
no toxic side reactions, whether of a local or of a general type, occur

with injection of Q?Wﬁézﬁ@tﬁ)xﬁiﬁlﬁoﬁfmhﬁa PREMOMEDALI ron. Sol utions of
salts of iron cannot be used for mMBnEJEEa admni stration mainly because

of their reIatlveI toxc

15 Various Sp(z%yamgerga]gtan,—g& LFN%% le, en, oq'nere%d ec are f%q::ﬁ b agents in
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2 of particles of such small size that they are rapidly absorbed via both
the |lymphatic vessels and.the blood vessels. The small size of the
particles and the conparatively | ow average nol ecul ar wei ght al so nean,
however, that about 300/ % of the adm nistered iron is excreted via the

ki dneys. The renmaining part of the admnistered ironis 5 utilized
to a high degree in the hematopoi esis. Thus, while many drawbacks

experi enced 5 with iron-dextran and iron-dextrin were obviated by use of
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undesi r ed s. e ef fioen wdeirehempereat i dtop FFPW%° ascylay ijecton ldue to 2T

pat i ents. am)@fﬁc“éf #%g,ag’ u' e ects o ‘msﬁgﬁﬁx{é uti cuﬁsi on may
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is excreted via the Kwizinefs;«swek( p \wymplexrwithi feirid irgnc lexsmtmlcitxemaiedm on,
whi ch has such toxicity re thag 08 °fn’6?”emfyh‘éfn Jsre ithopt SHowie be
adm ni stered w thout seri ous side effects. Conpl exes of the

pol ynmer wi t35iron ar €omplbdes afbome iphigderawidh 1hﬁvsae grell absorbedxdnd ihhvg a low toxicBp Whi 35h
makes admi ni strat Mn"h @fakey mirvm iom) efsunis siptages pinpépingaRoze thinai90 BEGropgossiblon
possi bl e wi thout SEPRGH e b tacksy. B 1o TRLllo el b e o

pol ymer used as st pRdphratich &guaggebarhtﬁmd Fort i &mara@mnma bthé? fields of
preparat i onsOf or iusd wmnh;tsappdrmt frzanirﬂmfoﬂbw:@ d:ans,s:omt'll’lmf the inew d&lymﬂr a&Ofonn
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45 The invention prow)detslest bydydxy (achedyliy atidh rrooproens  whivht ie arabend kaith| e or
sol ubl e pol yfter caspicacisor BYf ‘%?R‘f@“cé‘“éeﬁbf%ﬁr Ftens darivable Wefrewt met al 50
cation, which conpri§gs ,f REHE! J3hJdRE hiSohBi&om) !&‘1%, R i@ by @hol, | 6RG Ly RRE

hydr oxy carboxyl i Getitel, Che@RPEERiIIL hepdiblC br & ParBAl D tified derivh ‘rivedd one of thesgl Uconi ¢
acid or gI ucohept oabiobslsaihchn alkylograng|containing faet biveS @ebon W, er & pretially ethari-

50 b) at |east oneﬁ?g“y‘fﬁ‘ ‘?fc"“al°§6‘ﬁ8| algobpip Bife A thydrgrplkyl srowp gpapimippfrom g
pol ygl ycerol tetr} JRACPECTT hexitol, heptitol, or a partially

etherified der i vative) oht léh@lﬂm@f»ol;&xﬂﬁﬁ@g agent which is a dihalohydrin, as hereinafter defined,
a monoepoxide as hereinafter defined or a diepoxide as hereinafter defined.




al cohols with an al kyl group containing from1l to 5 carbon atons, or a
partially etheri- fied derivative of one of these alcohols with a

hydr oxyal kyl group containing_from 55 1 to 5 carbon atons; and

55 ¢) at |east one polynerizing agent mhlch is a dihal ohydrin, as

herei nafter defined, a nonoepoxide as hereinafter defined or a di epoxide as
herei nafter defined. 3 1, 411, 266

3 The hydroxycarboxylic acids referred to above may occur in various steric
con- figurations and in racemic formas well as in the form of
substantdi al | y pure optical isomers!4Ma6s t erm "hydroxycarboxylic djds" as
used herein re‘f‘l%rlﬁwdxtoi?ycﬁ-l)&yﬁu&ias $Jfé%1fe!1 Go Mk AR bb@ in vARIBHSicAs- el | as

m Xt ures t hegueibns dad in racemic forBes IwdRSs POty rdf Gubstaiaino pise ofricath sol el y

cont ain nontsmdmer'rht itezw “@wdy rbow%‘?;{ldf’@s hyélrhﬁremaﬁtmltmﬂbsumfterh are partially

et herif.i ed R process. In
such ether f,m%e:@faémﬁzf R b OB R BD 7 CSh ar on

groups nay herised e@n&ne Wich he mgmaupmeamnhaennngmlﬂtef5mcarbon at ons,
or with hy dgieg al sigg;e siar:bmﬂmﬂfiﬂn‘u%blaﬂwbgraapesnnﬁmsdt arpes t he al kyl
noi et y, 10 % bijs o) Ty ?g, ‘f%ﬂllf Ny etpperified
alcohoo1 ? t¥&£ [ O .yf e tetritols ar npoundgﬁmﬁth
for exarrpl e th’ﬂneswxuﬂstm edmpﬁmﬂnvitlaex[emmp}e th@rupint fotmplle are conmpounds with
for exanple the structural fornulae [err] and the hexitols are conpounds
with for exanple the strqngumal formul ae 4 H,OH

1,411, 266 HOCH 4 kxahpl es of the heptitols are:
[ ERR] The pol yhydric al cghgl can also be a pefygl ycerol, that is a
condensation product 5 4, IgiJf glycerol in whi nol ecul es of glycerol have

been condensed to give op inor 5 cyclic¢ ®the such as [err] O [err]
[err] Still further exarrp‘i% gftc? the pol yhydri &% EbWEI s are the inositols
or CyclOhexqwa%méa%ecoa.goundsm%xiuuetmﬁu&a&amﬁapf a tetritol is

pent aerythritol 0 Many of the pol yhydric al cohols
referred to abovc% &?cur in various sEFrd L,C con- fi gur% ns and in racemc
formas well as fid the formof opticdl2iTsomers. The "pol yhydric

al cohol " refer qﬂo all such steric ang optl cal isontr¥ as well as mixtures

t heredb. 15 HCOH By the term "dif@ ohydrin" we n¥ef a conpound Bf the
general formul aHgOH 15 [err] [err] [@E?*} 5 HCOH
1,411, 266 H,0H CH,O0H 5 V\heWQiOH nis 0 or an

integer of lura@sito? QlyxforX is C, Broriehy [err] Iﬁbfﬁilofa‘{&i Fgl [err] is H

or [err] with the proviso that when [err]is OH, J[err S - X, wherein

X is as defi, 1?1 ﬁ&?&s%e%ﬁ&@&s‘%ﬁm‘?&&a%%ﬁﬂ Hakghysdkins are those of general

forrrula[err

?HZOH gHQOH ?Hz OH C':HZOH
H(’: OH HOICH HO(IZH HOCH
HO‘CH HO((:H HO(|:H HCOH
H?OH H(I,‘OH HOEH HO?H
H(I:OH HCOH l OH H(|:0H
CH,0H CH2 OH CHZOH CH,0H
sorbitol mannitol talitol iditol
CH,0H EHZOH
H(IZOH HI OH
HO(IZH H(IJOH
HO(I':H Hl’lJOH
HCIIOH HCOH
CHZOH HZOH
galactitol allitol

(dulcitol)



15 wherein n and X are as defined above, which conpounds in

al kaline solution are con- 5 vetered to a diepoxide of general fornula
[err] 111 wherein n is _as defined above;_The term "di epoxide" is used in
this specification to nean conpounds of fornula Ill. 10 Furt her
exanpl es of hal ohydrins which can be used are those of general fornmula 10 .
[err] IV wherein X is as defined above, which conpounds in al kaline
solution are converted to conpounds of general formula CH2-CH CH2-X V 15
wherein X is as defined above; and conpounds of general fornula

15 [err] 4 1,411,266 ___VI_which conpounds4in
al kal i ne sol ution ar g,go0%ef he s qepounds of general formula [err] -
VII in which formul ae n ls]s as %gﬁarsle above. 20 The term

"nonoepoxi de" is used :Mgﬂédm s specification d;goﬁrean conpouﬂr%o@f the 20

general formula [err] gie [err] and [errkgnf as defined ve. The

epoxi des of general for ae I'll, Vand VIl e further e |l es of the 25
pol ymeri si ng agents. 'x-} s a common featur t he pol ymeplisi ng agents of
gener al 25 fornmul ae || that they contalin at |east two_feactive groups

capabl e of parti ci pat| ‘“n formation of et Red Ii nkages. PEter red hydr oxy
carboxylic acids are gl &ni c acid and gl uct tonic aci d. "¥PHeferred
pol yhydric al cohol s are®t#¥ hexitols and thethebtitols. é’h@” pol y- 30

merising agents, the &g}cgﬁ gu drins, part IDC_g{ﬁ:l’eL(y pepichl CHQ{%QH 'isz.i

preferred. The 30 266
6 preferred conbinati fiTP5t % eact ts used Sr aring thp
gl uconi ¢ acid, sorbitof” é‘h‘ifhg‘fﬁl&ﬁ orohydrl Bt alfiFer natl ons of

reactants are gluconic acid |actone, sor blth , and epi chl or ohydr| n:
araboni ¢ acid, sorbitol, and epichl or ohydrin; gluconic adiegaraehephitol)

pentaerythritol, epi chl or ohy gly , gluconic d>5

| act one, and epi cﬁ}%]gpohydrl n, (%ﬁ%%n toI Cfgé ic acid Ia&%@ﬁ{e and

epi chl or ohydri nF % dul ci t ol , " §Fuconi c a‘%i @ 1act one, and’{@i chl or ohydri n;
and hydroxypropﬂO rbitol, gT’ oni ¢ aci d"cloﬁctone and chl or ohydri n. The
pol ymer of the iHy@&htion can IEﬂémprepar ed’*‘li;‘]I reactl ng i n B8Hution a) the
hydr oxy carboxyl FgOraci d conpo#eft ; HO t heHqgsl yhydri c al cohol
conponent and HCOH HCOH 10 KEpH t he

pol yneri si ng agenguohereafter ij{go;dem red Heactl on pr(m ot is purified
by precipitation and r edi SO|L£[I0n e pal yrnerisation is preferably
carried out in thgE¥eden ]ie of, éﬁ,'cﬁlr?( él Ye&BUi-im hydr&d gf 7B pot assi um
hydr oxi de. The al k@ltntdm}é be u&edltent her |Hapt:hae1form 15 (meso)Of a solution
or inthe solid s B‘i’ﬂ%“@ t e rﬁgi%‘% E t he (fe’oiﬁlgg/ tabl ets. Alkaline earth
15 metal hydr oxi as fo bqbfm (dr oxi de may al so be used
as the al kali but(ca-lsed neral |y I ess usef teptifhe) preferred al kali is sodium
hydr oxi de. The us®®P$ft%t)| act one of the hydr oxy car boxyl i c acid as 'starting
material is equivalent to thelct;lgo of the %ﬁ)i ox aC|d u& se,
since the |agtone (Ixfn lyclrg, m chmole(%kgg%r'gﬂ{”@: ﬁC% tﬁﬁl% n-chax 5
pol ynerisation is g,,éﬁce I'sS conve e acl
t hereof. The reaction condl t| ons may be varl ed to _a consi der abI e extent
with regard to the relative ﬁb%@ﬂggﬁgmp—t%q{?m}éé%oxyl ic acid, the
pol yhydri c al cohol and the o

HOCHZC/ \CH
L

Still further examples of the polyhydric alcohols are the inositols or cyclohexanehexols.
10 One further example of a tetritol is pentaerythritol. 10
Many of the polyhydric alcohols referred to above occur in various steric con-
figurations and in racemlc form as well as in the form of optical isomers. The term
“polyhydric alcohol” refers to all such steric and optical isomers as well as mixtures
thereof.
15 By the term ‘“‘dihalohydrin” we mean a compound of the general formula 15

CH,—CH—(CH, )s—CH—R?
X OH R



pol ymeri zing agent. Also the reaction tenperature and the manner in which
the 25 reactants are brought together may be varied considerably. As
exanpl e of t ive proportijon f the
reactants it nmay be mentioned that, per nole of the polyhydric al cohol 0.1
to 1.0 nol es of hydroxycarboxylic acid and 0.05 to 5 noles of polynerizing
agent may be used. In the preferred enbodi nent of the process of the

i nvention, using gluconic acid or a salt or a | actone derived therefrom 30
sor bit ol and eplchlorohydrln t here may advantageously be used per nole
sorbitol, s 30 0.2 to 1.0 nol es of gl.tid266 c acid or a suitable derisvative
ther eof and 0. &h&anﬁ,mloeﬁn Eﬁtegﬁ%g FLC er forl ISRUS onxa gant ageous
to carry out tReispRloy GH XSadhl dlvnﬁntn KR s XewtieRliny Mer i zi ng
agent separ at eKyis asniefred thoen §xanwleauf sad¢hkiitialolalrigscpetbors oﬁsgghem: foomulof 35 t he

hydr oxycar boxylic acid and the _(#gy@g _% . However, the addition of
al kali 35 and pol yneri zi ng afgh 0 ded continuously to the
al kal i ne sol ution of hydroxyc | c aci dmng the pol yhydric al cohol in
the reaction vessel. The reaction tenperature may be varied Wthin w de

limts but is advanta usl fro i ng point of the
reaction i xt ufsmdnqﬁég ogaﬁeg{, ﬁ'a? mg{\__g ?}%'g{aéf"uﬁlkénfc saﬂtﬁm are c"tl[’)[ err] Po
[err].

40 The anount of al kali which @hewd— -e@én-tCHor added during the
reaction will largely depend upeg/the armunt pol yneri zing agent which is
added. In the preferred enbodi ment of the invention, that isyphen sorbitol
and gluconic acid, or a salt or a |actone derived therefrom are

pol yneri zed w wlxrmpnohhsoieﬁheﬁchbovm Thehernt ddl@loxl@’fuumcd m‘MBpecxﬁcanorhder oxyl ions

present dur| ngmeAE OIRROKRAS 0 “ﬁﬁ{% 5 to 4.5 D | e 45
sorbitol 191 n this ﬁp‘é'f‘a‘F‘P g %4 ﬁ?f@rﬁ% u‘fﬁdhi%l"hom déenl ale ﬁréné‘?nas gﬁkal i
As is stated above, the preferred @modmmm of the present invention

relates to a polymer prepared by rdactilng [sorbitol, epichlorohydrin and
gl uconic acid, or a salt or |acton& dePHvefl from gl uconic acigd, in alkaline
aqueous solution. I n one nethod 50 of carrying out this reaction, a

sol uti on gl ucomhéeinr®™ @, as Qefidell Qb&QIwWHRE OMPHuAG ih AkklmE Solutiob Qreatdverar bi t ol i n

t he appr oxi mat & qospamds\égaeralfermglaof 0.1 to 1.0, preferably substantially
0.5, moles of gluconic acid per __la O|XIS prepared and made al kal i ne
by addi ng sodi um hydroxide. To thks seluti dnare separately added during

t he course of the reaction, epichlooohydrin and sodi um hydroxide in the
approximate rel ati ve amount 55 of 0.1 to 4, preferably sUbstantially 2
ml es of spl chi 8rrgp&1sas%éﬁnog%%%' gnchgrQ%un erE al ?mtﬁi sorbitol. The
terrperatt} e of € reactron YAl e(frsuccesswely during the
reaction up to the desired tenpeﬂ:mt-&ﬂm—((u{,e,—gr] to 85C. After addition

of the epichlorohydrin and the slpdi um hydr oxi the reaction solution is
allowed to stand for sone tine 1fheql*t[;rrperat is then |owegpd to
substantially [err] and the pH of 60 the reaction mxture is adjusted
by addi ng a suiwh@bkenpaaids irsaliclinealutiiinl aré con@ertd toocothpoun®of genaml foyn@s 65 to 1. 0.
The sodi um chl ori de which precip %ls ed by filtration and

di scarded, and the renmining rea@’#ﬁfn{ 's wor ked up. This working up
of the reaction 7 1,411, 266

7 mxture is suitably carried out by repeated preci pitati on \hd

redi ssol ving of t ol mer. o éal n is preferred to use ethanol as
preci pi tghing Y ‘@ﬁ’e e pie: e‘fﬂégxﬁir,gawssecadnxefataa&u&nm ¢ @xan, 2
met-hanol ;™ chl oAl fmukc et one, n-propanol I so- propanol nmay be used. The
addition of ethanol results in the fornatlon of a two-phase system 5
whirch in the aqueous phase cont %‘ﬂﬁh’é%&?ﬁ&&r eaction product. The

et hanol phase 5 contains inter agi“a such reaction products of a |ow

nol ecul ar wei ght which are not precipitated. The aqueous phase contai ni ng

t he desired reavchemBana@duxttaﬂddintm@wea n m xed wi th water and et hanol ,

and the resulti rll lﬁ%‘gg ?ﬂiﬁsxgeéaalcéognmo??%e ture of the ef_llls?n!grae{’fé’? ﬁg %ﬁlt | &3st 10

fractiondting FhARBOH GIThN dRb caRean té@%%aé rbuph Expableodd

five times; thenfolmutibn §reteUinkagksS then diluted, wth a sui tabl e am)unt of
water in order 1@rqfdmad hpdrexy @emwhqnm atecghemaqdoanﬁmtrheptm%@e obt ai ned.
In the pgpymerizaf K %ﬁtyid{ﬁ‘;n gho 11 BF -;ﬁﬁ lc"ﬁ 'P‘?B‘ﬁls WEe of,
reaction roduc"fms"\ﬁ f%%n o FRIRalPRYAring, Partia Se8Bt ained. Pt is
not possible to




ascribe a precise, unitary chem cal structure to the reaction products. The
wor ki ng up 15 of the imedi ate reaction product obtained after the
pol ynerization process is.com 15 pleted al so neans, as indicated above,

that the nol ecul ar weight distribution of the i mediate reaction product 1s
changed, in that |ow nol ecul ar wei ght conponents are renoved. For
characterizing the product, therefore, the nethods described bel ow have
been used. The terns and net hods defined and descri bed bel ow are al so found’
in the 20 Exanpl es, where the particular reaction product in each
Exanpl e is_cdharacterized. 20 The expi#Els366n "fi nal product" used 6

her ebel ow denot Z:?efetnl@@ RGBT of HeRAHE tus A b RGNS e GlolynBiis \WREdalNialU P —
procedur e i ncl udérbigp! [0L lapichdirshpdranl Catgdel ishitabln carfbinutib rof \Whiic@dts la ghebdic oned

above. A. The Iegé la,etﬁralgyé@'lr;ghk ar@@}gﬁﬂﬁh« iﬂ;sramcarﬁﬁé?b% ?é‘t ighltprobydainf | ngl

1C 1 1 3 } ; . by
produe"a abouglz AR I, ST s T
| 0ss of wePght igaiceiy gReond RES Ghebohe, Oind  GchibRhgli; Gid OWIREBRpHMEBE i Na
product. B. The gluadosit addlaétaie)and Bpithhvechfdrinal product is determ ned by the _
Kar| Fischer mnet hodhevdlistsr pithel insentipoeg by prepareddiyirepcting iptolatiomcopoei a Nor di ca,

volume 1, page 75. T o1 ] Ly.en in percent of weight
cal cul at edgon t he f,)) %ﬁﬁﬁ;ﬁg&%ﬁ'ﬁ%ﬁﬁﬁ%’ C. The sodi um (Na+) cont emt
in the final produc} u‘he;pgé'(eesing'aaad using a flame 30 [err] and is given in
percent by weight cal cuyl.ated, on the final product in dried form D. The
chiorre on ({ rriiet kgt R Ee Al il pelifon on-ana
IS given in perGafim ByirdaRk GN botsasihns Hix . Dit AIHAR nfal B&lised) EiherU ttheOfornON t he
final proddct 35f alsmr&r t{;ed%ﬁamm g’fg@mgdugg;gomf Ofll;ta;etamagéif r:ﬁxé)hl ch &Fe
gi ven indicate e S §g¢h as l0r FXAMP:A RAGUIY, map aPhE WG & t eparation
S b ot moan TR R EAR ot AR D R 1o e The
organi c dry subsidvake: ©Qnd @8lof the Hylkoxyl ¢aftakylip badl P&t se,l sinc€ @k Qddtond ROhas t he
wei ght of 20he f iatkaline polwidny wherex die pdiymegisitior is| carsied ot iseivginid tathedei§ ong and20
excluding the 40 T riSholhal NG Ohre 2L, Ut Roglh 4T, O 11
PEr cent by Wei 0o ipk b o Ghe by Galbiestih Hah, BE BaloHahre bicanbPlna &1 t rati on. -
The nol ecul ar weblghérizitg Sigénk.DAk? @R @ictibh @enfpedaate PIdOde Glanhed i@ Sihichathed by gel
filtratioSon Segkantesre @dpﬁe@éxf'mﬂsbemeywéqr@&-ﬁgawnmw osgible 15, 25
[

or G50, A sami LT L AR R TR A
cor respondi Ng t G 5 SRS lof Piljrkirkie agkRUmAyIS sﬁmcbaﬁégﬁrexe’g}g&éﬁeamms

di ssol ved prhlbesd of the fivenGidn, widgeglycordicigbittiort a0sal e a dolonenderiodd duegitomdex el ut ed

with waterd0 Thes VIEPht%Ed eRic V%&@eﬁomax P‘%a‘ﬁi;g%‘ﬂy d’edﬂ“% gﬂﬁ‘iﬂea gaitole ont el by

nmeasuring the egqé%%l%}o & [ 3H 9 SruisROl oY B 2 %t ™ltate and 5
t ¥

m of a solution G SfvariRedub 16 Burd Coubrthe GolyhnHisidon A9 @A mBTak@f conc.

[err]. The exti mst therpolmeerizing agent separately i ipertior8 Qo an alkaling aquass sdutioh ahk and

pl otted addi nst ﬂrtf dlf\%’F?zﬁi‘PPéyli%fa_‘:iéla ?’Eg:’ﬂ%@ﬁ%ﬁ"@%{;d@%ﬁéﬁé’?e i ﬂti?’§°fa‘:1kal' 0 meddure
of the ol ecul agy %‘Eﬁié:y@i §%~£Lm5§ by IR A e tegeuit, ol B0 Rlbcb®T
contents of Cl - terdpera SoteD@dd withi) widk! Im@&O Blt@Nhdvhrtagbdifly hddgbm 20tQIti on is
det erm ned i n kupwnthahpilegr poin® of the reaction miktire. TFhe prefegred ceactioh eemptratureiing

. 7 Q 50 . . .
capaci ty d¥ the’t fgg B Sl Sl LA dles B 8 Ll Ot "0 wy.
The tollow ng S%Irééi'y de m%e of polymerizing agent which is added. In the preferred
1,411, 266 embodiment of the invention, that is when sorbitoB ahd glucohdt did,|ok @ Galnedt £r1
225 m Lactic addcyne derived therefrom, are polymerized with epichlorchydrin, the tot§mqgnt ©ff . 20 npl e)
Sodi um hyd‘f50xi g&vdroxyl ions present during the reaction is preferably 1.5 }%%Sg:& egypolfgf e) 45
wéhti

. sorbjtol. In this preferred embodiment, sodium hydroxide i .
Pol ymer (organic dp\y isss\ibe%?a%@&, e preferred embodiment of the p# rela9@d UM

hydr oxi de a polymer prepared by reacting sorbitol, epichl3fBydgn (arid Sudonit @jid,[or atsalt | ed wat er.
1200 m 11 Fer i tactetrl derivedeirive glubopi¢raside inFalkaline us solution. In one gpthody (1. 0
nol e) Di St%ol | ed® jog out this reaction, a solupon gluconic acid, or the commgn@[ﬁctﬁv 0
. a itol in the approximate relative amounts of 0.1 to 1§ prefera ubstantially
Hydrochl oric acipG, K s of gluconic acid per mole sorbitol is @&Md b Ghald alkaline by adding
sodium hydroxide. To this solution are separately added during the course of the
reaction, epichlorohydrin and sodium hydroxide in the approximate relative amount
55 of 0.1 to 4, preferably substantially 2 moles of epichlorohydrin, based on the amount 55
of sorbitol. The temperature of the reaction mixture is raised successively during the
reaction up to the desired temperature, i.e. 75°C to 85°C. After addition of the
epichlorohydrin and the sodium hydroxide, the reaction solution is allowed to stand
for some time, the temperature is then lowered to substantially 50°C and the pH of
60 the reaction mixture is adjusted by adding a suitable acid such as HCl to 0.6 to 4, 60
usually 0.65 to 1.0.
The sodium chloride which precipitates is removed by filtration and discarded,
and the remaining reaction mixture is worked up. This working up of the reaction

(o

ey




V Distilled water about 2.2 1 VI Ethanol
95. 5% (vol unme percent) about 14.8 1 Separate solutions of the
ferric chloride the sodium hydroxide and the polyner were prepared. The

| actic acid (90 m), % of the volune of water (150 m) and the sodium

hydr oxi:de (148 m) were m xed separately before the polyner was added. 5
The rest of the water (75 ml) was used for rinsing the vessels used and
then it was 5 added to the 'solution. Mxture | thus obtained was heated to
[err] under_stirring. To Mxture I, r ded al ternately under vigorous
stirring 9% 90 n portions 4 al |
4.86 nol e NaOH,migmeg lgsuxabﬁocanied by repﬂgdofeapmorf@dmdssomig@fﬂideolm uti on L,
inall 1.0 nol egct))lt:ecﬁrj sucﬁhas ﬁéloxan Lidﬂ anf)?'%i § oro areﬁﬂggﬁ ?p?xglalsodogf‘;}v%é?% over

m nute for-the £ oftdih ,ggyyllﬁ@,eqy he 10
ferric chlsori dewlﬁdhhﬂttlheCH‘t]ueoBE;im&ﬁmﬁﬁCthe adickdt redation pr&iREce THe&hatol Pphasdy Of 52

m nutes. 1 M nudortaig§ tneer abcheudﬂ ireaetion pdedingty ofna defw mdFCPlFCWc}mtovhld!@resmt ution, 167
m (0.98 nole) mg%‘ g?féiﬁ%“’(‘ﬁi‘}“ﬁﬁ@‘%ﬁuﬁ ;‘s’“'g’l o ﬁﬁ'é‘raéft'iﬁre of the
reacti on m xturggie md p,&gd ﬁlgés, S@ngfaﬁ@eagp xture was
t hen cool sd t 0 fverimes; tie silﬁn diluted, chhh&talile&ﬁduhoﬁ witeX inldrder WaS 10
adjusted to 225tﬁatla1pt0dmtﬂ1gtldttaafctphdnéhlcama:tebtamdd 5100 m 15 et hanol vvas added

over 15-30 mi nut ed®\ibg. P FRaft ither pr BHog 3 MY
conti nued 1 or Jsr’diif‘wf Nt é? tﬁwﬁg 5 pemawﬁgg’s e

d to
settle fors 30- 6 the idateBiSte r FObhREd hfted] BRI polWaSriAtiaKReted fif comThe 15
precipitate vvasplefmdl dorednyhf mmdedmmmaodceno}wwr vBipDr drttrlmnbmbied!e et hanol (2

vol unes of et hafiediate gegction prodyct s Eﬂﬁd th 1§‘F|“}°e SpmporeREs HF eci pi tat e
R e P ziéférﬁz,so Aol o

heat ed t 024 er r ] Exaslés fwvhereldiet padituad reTao’iBn [PEdRGdt [3h Tea":l'h EExahple isSohidbtr2ed. Wwas Peat ed
to [err]in subsTlarmrsﬂmb “18@! prrdvort’ ansed hiilgleelow) denaggs sheypptymieeprodugt obtaaned | whi | e
stirring for 30‘ %‘%‘Q)é‘“%ﬁ‘l’ep'#ﬁ‘ge dsludipg yeh \REenglrddidien T‘E‘r‘f”]mha‘ﬁd
neutralized usi ng ﬁyder ochloric acid, added dropw se under vi gorous
stirring over 25 A. The 23 &fSvefghnait BSing idmbtmhedtﬂ’ye:l'jﬁiri wé fiiah prodick itlabent Was 6. 2.
Usual | y 1200- 1501061C ofitil irgmirapt weight isc phraineil.cTheclosy ofvarsightele @yerminyperciieof r eac?? on

m xture was fr c&Eht AHrEhen L\ at t er and the vol ume was adjusted with
distilled water ta 280, -coMlend &F HRKnR Sr6duRd L ele@iinddas ®AKLH GGscRdt DY

addi ng to the sodthedivhich itiAdeibeds inkeF lalidiy, PhdimAboptdia Whrdied, Iveiadd 1,0page 7515- 20

m nutes. StirriThg wetes congant isrmefdmfmrce@ Oﬁwmhfé%lCUP?Eﬂﬂé’n @H@ﬂlmfebftpl tate was 30

aIIowedt settle f ang.the
01 0 was® 30 suciad ephAll R e Bk ey R

et hanol (et hanoirted\a:hﬂ.r 2:1) and three t| rres W|th undi | ut ed et hanol (900 m)

and it was drled a ‘Cé ggfor - [s or qvern
fol |l ow ng par arE? nélnéfk ?ilg ﬁirlon?iﬁg l ef\pmeﬁtcég}l%&ﬁl&n 35
1. Yield gf drijg néd’ o@é ANat R B@eﬂnﬁdlcate the amount of 35
35 2. Yield of sclunmtsax-ndodmrpdlymmpamad»mha!be:dt mean pler cldoride ddbs bragatr ot al

amount of ferri%tepemadstfd during the reaction. 3. Iron content of the

dried iron preparg "ﬂx@’oréaﬂc W%QMJJYM%| Ahe 64 %H)li@& @cafiadd 65 QE' ed iron
preparation. weihht of the final product excluding the loss of weight at drying andlex@tiding’ the

9 |. Absoapti orweight pla#yi dnd @f andnis givencamnsrdryn peternnbysweighe chlquhjed oti on 40
sol ution prepar‘éﬂﬁ’\ﬂ’sﬁf?f’g‘“t he dried iron preparation obtained in H above. The

injection  sol UtiNGa Mhasioh "ehe milkdufif! weigh©Bistribltiof RATHRE rRHD prodalit &1 ned and
descri bed in H cadimived byage! flvatar adSaphaier (fSaphalex” HshﬁREgNtdrﬁVﬂ‘ﬁ@ Mark) met hod.
125- M of di stGllf,egfr 1250t e Shad hemlted:onsmg p%rané!;mqurgt ofy fmsL peadived

5 round- b#t t omeTERY ‘gf&watg?‘%ﬁ’gﬂlg 100 (g °<fa s“; ‘é}iﬁd and4

. il;e col adex lut wa
stirrer. Dried anfaer;s %@ﬂarfa 1&5%9.&@ A5 n&& "fag A@&a@dded in
smat | portions 70ef oia ikttt .5UnICE elute el S)hiBode sorumrng OSAg ofr K @8,0pr epar at i on

correspondi ng tip 1¢ !TB 9 §P¢ a0 Wagf %gﬁgl%oﬁﬁbe g@m_gpn éﬁ?swﬂjr@ cofmerined was

kept at [¥rr] E?‘ns %‘5 ‘gﬁﬁf z% '”’Afte?
dilution with S I?f mb ter to 8sun?unml SO utlon ﬁgl hed was

filtered, filled into 10 rri anpoul es and sterilized at [err] for 20
m nutes. The injed 0K abputic geunbantenniadthn fepl solptisp 4y derapined émknewe  of
substantially /m .

55 H. The iron-complex-forming capacity of the final product may be determined in 35

the following way.
The following solutions were used:

(£




The absorption tests on rabbits were carried out in the follow ng way. The
15 injection solution was injected in doses of 20 ng of Fe per kg
bodywei ght deep into 15, the glutei of rabbis. Ml e al bino rabbits weighing
2 to 3 kg were always used. The animals were killed at different tine
intervals after injection and the gluteal nuscles were dissected away from
the leg. Muscle and skin around the injection site were wet oxidized with
sul phuric acid and nitric acid, and the iron content was then deter- 20

m ned by a colourinetric rhodanr de nethod. It was found that the iron was
absorbed 2§ very rapidly. In nost casg@si2esore than 60% of the adm ngstered
i ron had beenm absorbed—afTer 24 Rours—RBe—thar—8blk-o6F—he—++ron had been
absorbed after 1 dapgiinandateore than 90% of the iron fadnibeen absorbed
after 14 days. It was also found that the ampbunt of iron which was excreted
after 24 hours was Ladiglaci | ess than 15% Thus, 25  90m{1-2&mpdagy ¢ hat
iron preparations fQJdldnmyEl%W§CU| ar injection preparethsusi@9o kbg) pol yner

25 of the present invention as stabilizing agent conpare favourably with
presently existing Beldmerderkatiedty svitsrasmiscul arly admi n?®tSrgabl e iron
preparations. It can be concluded fromthe results of gel filtration on
Sephadex G 15, Gli25Sdlinh (@d6gidgel s that the average noteuldrmel®i ght of the
pol ymer as obt ai ned |§“ cpwthe 30 range 700 to 50 ?ﬁ /'t has also been
establ i shed t hat P‘ P i ch accor di ng to gel I'tration tests have
an average nol ecuiraFervrercgthtlderhexathlyeatreamge 68f0 1500 to 52)7(0& GiOveolé)r on

conpl exes which in the formof injection solutions ngO%nHartr cularly

advant ageous responggé’ 54 Yo egard to desorption and eXcretion when tested
on rabbits. J. The hpkédnnsi GciisNCOSity of the pohwsaensonass i n many cases
found to be 0.020 35 to 0.080 dl/g.

35 In the attach¥d Pistifeheaer Figures 1, 2 and 3 ¥8w thé result of gel

filtration on Seghagg¥ndFes.3p RurPQbXERY S accordi pgut 0140 invention. G 15
is considered to separate Cormnnent S havr ng a molecular weight up to about

1500. It is seen in Fig. that t he or part of the p represent ed.

by the peak after S&EPGR}‘ES “““ hydraide q@@gﬁéed in the
gel and so is e} “‘QEE mev fg,f,f wati;,oq 40 Fig.

2 shows the nolee %fwehg ﬁt)rmbuieumsr mgm:pcv hrarsasa | ar ger
pro- portion ofadded dnanlusonvxmm érﬂeis p@%@ﬂd@dh% dtﬂh rml ecul ar

wei ghts bel ow soﬂl m 1 fg il glj': pol ymer
represent ed by °’“ egolgn de,ggle gg& _The peak
at about §30 mwx a:ﬂiiutd Iﬂceas‘oaiﬁm droxxde axﬁrmtpwtsheveamemmgs fookkecul ano

wei ght of the tfetsrt: eulopdyl sy»hlevn |Rst“\ml ¢a e<|lderwn:1 Was a delay of 'rlfesFrl 1, 2
and 3, the - H‘Fﬁ r{‘ ade% fg@‘f% Qﬁ&_&"‘ :I%ﬁééure 4
gives the resul tsé’ft?m 2 ke, O QR i efescoo °c Thd folie” and an
iron prepasati og tﬁt: rehdiion pishEe s kd’il‘ls&attb @250 &llhemgrdmillw vafer ead BIoRylli ¢ grdups
in the polymer awed \ais aédedbt‘"trr lz5|—r$Q twﬁﬂﬁ Vtglﬂﬁ"%s‘ySﬂ‘mng Thg m‘p

generaily "0 Soyinet i af @%ﬁf‘;ﬁ P A o ary

50 substance deﬁl@;e Qmu vie(2 e gﬂmem-zatr on may
be carrieggout 1 Fohﬁnermdistil[m\ﬂateﬂ)h'l’hsmeﬁmmte vta@dlsdqbetklu'eaddxagrtt whilg amtrrrmens 20
Exanpl es of sucte Bfemi o é‘hé‘}; \é‘_l%ebﬁ £ Precipiiiffe t

aqueous sol uti I“E%';h’(fltfe;l f m y 1;::11:::::1 s b i 7 i 11 cati on
of the process feQdraiiPdd anH;ed'dd iR Bmddr &%oﬁﬁs()snmn'éBv&edure is

used, whi ek herna-f-zsaﬂmms, dmtdtrpb[ed the hilktureemp 621 Usugly 4%@%!@1 Oébyddo- sor 35t ol

and epi chl or ohydltorln agid wex pasys BSTG? reag; enirg kyrﬁf’ @t’:“(gol yhydri c-
al cohol , ‘and po&v}v came%%dglzgg IS‘% ‘%mrt tf 975 lrocftetﬁ &Qwerm)noet hers

of epi chl or ohy dfs_thoamfh maerdefoplze:aaﬁ mbe. m fhiceipial wisi on usi ng

sul phuri c3aci d fAlswal watrad ghﬁﬂ'he mother liquorawas@u:gm@k@t i selid wasohydr3n

and sor bi t ol arselc I° rm#r“@é’dd F“r'i':e qs:p%‘ ‘ed%‘(? rf hanal: ‘l"%j’rd st ep,
ml)na 1r(w ned in

t he m)noethe_rs @eﬂ Sf 2 ari fe’ ofGtion with the

pol ynmer obt ai ne "fheSfE IfoRing parddl &eﬂ&&ﬁﬁzﬂe&&ﬁ&ﬁﬂéﬂ&bnlpﬁep&x’mn Worked up in a
simlar way as descri bed above. 10

1,411, 266 35 1. Yield of dried iron preparation, measured in gramg) The car boxyl gr oup 35
content of the pO' il 8l 1 SRR oM P Bl ARGRIP ALY

reacting the po}r ed'd Ut1on with monochl oroacet i ¢ aci d.
Hydroxyl groups in the polyrrer react with the nonochloro acetic acid under

formation 3. Iron content of the dried iron preparation, in percent by weight calculated on
the dried iron preparation.



of ether linkages according to the reaction scheme NaCH 5
(polynmer)-0OH + Cl CH2- COOH --- (pol yner)-00 CH2- COCe

5 1Inthis reaction, highly viscous solutions are comonly used and the
reaction nmay be carried out in a nedium (e.g. benzene) which is inert to
the.reactant solutions. In another four-step process for preparing a
pol'ymer which can be used as stabilizing agent for ferric iron, a

pol yhydric al cohol and a pol ynerizing agent as 10 defi ned above, and
- saccharose are reacted and the process is the subject of Patent 10
Applicat?on No. 11496/75 (Serial Nb411R6611 267). The acute intrap@ritonea

toxicity 1N M §Easdrpfion%n RSYitY DBAraafuschibfy RMGERER iliQRU&NbIuER phpsedeen found to
be about 15 ugng)mgmueroﬂprypawhsabmﬁeem iboleg bodywei ght . Thus the polyner is

practically niﬁ'hG ox!rgyﬂlmlS solutlon of diFhe d:{é y sy ofepm'f$ wied i nvention is

a new gonpogfy ogﬁ“gti N@B rdls GcHfes  Prepa d 2 ’d’“gos“’sg] f;,blf °§F swel labl e in
wat er; “b) l%oﬁh%&d&] @ 96| ,w,dam GHRU S, rﬁ eteP P& |s|uIrr¥r of react| ng
Wi th poI yVvalbrivth msetpwbara‘,t&hlobuaﬁedsasdascﬂ&d EBovd- waséddddd, inGha@t-por®ins dver Bi ' +, Zr'

Snu+, Ti'+, i rgmute@n aorouensn &tmaFll rrhgrae@ﬁ co folg%g r:ngtis 8 br mat i on of a
conpl ey bet E gE tvgidle%!pé&a B?i'o 150 ml, the solution . 10 20 d)
has the cap rééfd;?tfﬁ i:tonﬁ) Fzﬂ?raﬁ:b&ﬂek fagd) steflizedl s $20SC S 96 i ons i nt ended
for int ranusmindtaa.rm m;daﬁonasohﬂo]usbmquehaﬂmmdl drommwxlt saf |suhsdamdlly1g man. The

preferred erld t of the inv ntlon ggf mar epared from

gl uconj& aci, sﬁﬁf‘gwﬁfﬁﬁ i molyf j chl 0{5$hydr| n,
fur t her'mor e dedelutei of rabbis. M albﬁ@r}mm&m ent's
car boxyl gr aipsls were mdnﬁ itimedn alQEtesmhlstuam:é thef uteal imaslean aver age

nmol ecul ar w& H’(ls Eby Iaf:i‘??klnt %}‘P‘Féﬁml%ﬁl %5D00; The
pol yregy of RS iﬂg B hsn. ne, %1#&3‘&\53'%; g [Er whygch 30
stabi | 1 zi ng vag edpldiyl m’mbsf &Ebs,ﬂﬁmmmﬁ%daﬁﬁlﬁﬁ 28 irbOhad|biv B Ul ar
injection. The 24sheurs;3foro thas B/, pb thy lirex haglbespbivrtad sﬂtalildayszmwgmagent is an

i mport ant asalpec%O‘V%Pf thi drop b@%m alPSPfW@n%fteog‘* dﬁxsualyg gﬁ' thf | | ds where
the polyner Ir "élE r p% nt i
fOOdSt%JSIYf s, oﬁgﬁlée’a agps?‘?:xﬁp aétfoé fo ntr%mlasc ‘I.,afl npre a § @7 re I2‘]5
washi ng agenrkising 3bd marketed mtramhl;)ular&&dﬁm&tﬂﬂﬂﬂ‘. irdiru f-anbnsbl ood I asrra
35 ¢c) as a c§|1tr¢39rb°§2n§§t19§nfe@lff6res FSofPf % OacsFﬂ'ha@Xsﬁl t(iaﬁi:es such as

§ In'

enzymes; d) 5 PR e rerse el e TEHPEREE B o/ || ypr ovi ng
mter i3] ;om0 L S OIR oleanargi gl g & Bodd 3 ﬁ@t eri 471 0t he
prepar at i on inh c@hplexési whidrdd ehe if@hnsof m:i@tlon solutions give particulady aivqmtagampl tation - or

f 1 occul at i oresponses pyith ixeserd i deseretion and excretiongwhsg ehrabis. 40 beer; h) as an

additive for e'gm?&erz‘?z%@ﬁmohﬁ of égogq,?; (b4 ll;y%? 28eild bbe t z??, conbi nati on

wth sy_;,| t abligo nces suc as a ay contras 35 agent .
45 In the attached Drawmgs, Flgures 1, 2 and 3 show the imtltl& gel6Btration on

11 Iron prepﬁ&?ba@?‘ wﬂ@m!a?mm % €PRE ol yrer of the
present |nv bl k{? Ef aspect of
ofgédlmlﬂi Eei@

this igvent |,p oaals auiag m@cﬁiﬂttpbﬁﬂns emm:
obt ai ned a pl?lga mlttmmslmutaalwhlehtfdmnbuurmroammmbxawhmhmaeeﬂargmpmﬂ hunan and

o oy, gﬂgﬁé@%&%@;ﬁ AEB a0

physi 0504 cahdm:elammg@m&narmtgmofmu pbigmd2 ‘ydlﬂﬂfeloﬁfls e I nventi os and
capabl e of fordnKg Sdo lhde3cels C\?brlcwehtemﬂlcelggnohavaalgoaneneﬂlmcl| ne gH t he
i r on- cont ai nj NGRS ﬁ)é[’)\“e‘tgtgg‘l flagion candephHesspPR ! plegtefee 3¢ purified and

iQ of
dried. The reaeﬁiﬁoﬁa YhOgroups in bﬁox;fﬁ&rusea o5 Rhd1i R dgdnlp 9! YTET Can be
carriesh out ifsentidn [Rehesallg lis oiaaa 1At milliagy alcilgred &t g of organic dry 50
substance determined as described under E above
The polymerization may be carried out in a medium which is inert to the
reactant solutions. Examples of such inert media are benzene and white spirit. However,
an aqueous solution is the preferred medium.
55 In one modification of the process for preparing the polymer, a three-step pro- 55
cedure is used, which hereafter is described with respect to gluconic acid, sorbitol
and eplchlorohydrm as examples of the hydroxy carboxylic acid, polyhydnc alcohol,
and polymerizing agent respectively. In the first step, monoethers of epxchlorohydnn
and gluconic acid are prepared in acidic solution using sulphunc acid as a catalyst.
60 In a second step, epichlorohydrin and sorbitol are polymerised in alkaline solution. 60
In the third step, the monoethers obtained in step 1 are reacted in alkaline solution :
with the polymer obtained in step 2, and the reaction product is then worked up in a
similar way as described above.

in




reaction it can be adjusted to 10 to 14 by adding al kali. The invention

al so provides liquid iron-containing conpositions conprising an aqueous
solution of the dry iron-containing conposition obtained as described
above. The conpositions are readily soluble at physiol ogi cal pH val ues and
are sufficiently 15 stable for the solutions to be sterilized by

aut ocl avi ng. 15 The iron nust be in the
trivalent formsince ferrous conmpounds do not give the desired stability.
Suitable ferric conpounds include ferric chloride (which is preferred),
ferric nitratie, sul phate and acetate, arddlbfble salts, for exanple fed@ic
amoni um sul phate. 2pe carboxyl group ldoMerd!df @bk BAHRE SF UlleOftSserdBvefth Irftlybed t O
40% especially 20edbed b;byeaumngg&t polymer i? @lkalfne issl@dbn awidh dbrechldagaextit |ab&e

sol utions may condrexyberp WWP@W rmofgchlozeagrtie peid wnlerdformatiaant i al | y
50 ng of iron per°frﬁ‘he”1‘“tk"ﬁ“s“°§°é‘?’l'§r @ e that the iron concentration
in the injection solution should be as h| ORa®3 possible, in order that the
i njected volsunme nay kelyseni-OH anmn%(DQ&Es—%qwm)—De-ﬁ{re@@@@nt rated 5
preparati ons may e m)re 25, . sui t
25 The dry iron p LR Q ﬂﬂ:"w‘ %%‘ﬁ%‘tgﬁﬂ PaIBe S B B on a
pol ymer of the i nvenm Hothed Edir-dte &,5 %lgtrh& ﬁﬂdﬁp@ cusd &f errably
ferric chloride, Stkbdxzmgoalgemdort fetrig| i nmg, emotvb)duc tlocholeind yanigilg iagent as

preci pi t at e and 5‘?@&% s E‘%ﬁ the P’%%Isr%“bﬂ?ﬁ‘éc?m%e pHOi n
the reaction mxt m icetf the polymer o?gle%pegenpl;véng&
reaction it has baﬁrbe&rfewhbb @bowlst@o rhénic drip QuisiaRiel ipér @TbofNegREThussRd in 30
the reacti on nmay bdynier fsgpratticalyy noguexicabl y 3 to 6 g, calculated as dried
product, petS gram ofTPerR?Hmeﬂ%fpfé%erFm *bVﬁmtOHés D Gomprsisien fgraieyhiised. ThelS
reaction tenperat uregsujskabelor swenvi ih hex; [ €rr] depending on the particul ar
enbodi ment used. In the first enbodi nent described bel ow, the tenperature
is preferably at subbx a@npbyaiblegicallpmedcuouthe pH of the 35 acidic
reaction mxture is cr e rLing t +0-14. As
35 al kal |, Sodi umshy s 4B, r%«’ ‘%d”‘ ’e@ﬁeg“gié“ s ‘%&t :?‘S“ﬁeﬁd%pbﬁ ati on
of the ironzgonpl &:l&nzftxbﬁ)ﬁﬂatchﬁplﬁﬂﬁm anomemtaea‘aﬁmt ed using a 20
non-sol vent for the conpl ex. Suj. tabl y, et hanol is used. |f the §O| ution of

the iron conpl ex lngai)oscu a%gr'ﬁé i bify léé‘gmyt’:%aﬁ;%a{; &"lgggj‘s;m’%‘lm Breetsddrt at ed

after the final di S SPhellprefeire odxment of the invehtidf) Ba Eteaked from
wat er- sol ubl e fer glu@me@ﬂmeumdst 6rezrlnatmemrepbmbi®1 uudlaphhlaplwdnnl,(iursiemg:m I y or

very slightl solubleln wat eued les are fre

pr epar ed fe?$/| sr?xﬁ&'&“‘“sf%i F"l@&’ﬁi’eﬁ‘(‘} T8 nEs?eééfaﬁ‘t"égm'r? buri 3
the precipitate, redls§olut|on IS convenlently carried out by addlng t he
precipitate to distif)l etasvataseraget maesinadt waight,as Iegpn{aed by .gel Tileatiomng gb@taur e i s
subsequently 45  5000; ra(j sedﬁt egrgste)nsttlagé%al Ly %f: @gﬁf g%em {cpere for
sonme tine. e sol ;ngdg'ﬁ § e GsaNd the
pH adj ust ed %H{Mtif l élrfémigﬁm n® ,is ﬁﬁ&io&arﬁ%?ie&bﬁ%ﬁ&@teﬁknﬁ uch 32.8
HCl. In one enbodmmbn Giikantpites of pthe dskdls ﬁlmre ch epEmer mgy bhusediarg i r on

preparation, an alkal| ne aguglotys_sj%gé&o&engflﬁgoﬁgm&%ﬁ?&uh&s QRitRNal 1y,

"""'-L'if

lactic acid is prg ations. of i an anount up
to 10 g per gramo e mxture 50 is heated to substantially
[err] and pdstions 05) tdsesﬁbeumm@rbbvﬁpwum, i n agueous sol ution and porti cfs
of alkali in aqueous_sol ution a tern A pH of the
reaction mxture is 8 v RERN %gﬁ?%gwesllugsén%%cw T |s added
in an anmount correspandinige toﬁnauﬁol,&ﬁrgmcmwip&mdaaﬂmmng @ubat,ance, per

gram of iron. 55 Preferably 3 to g polyner, calculated as dried
product, is used per°>gr“éﬁ1“6"f'dfef"5‘ﬁ°’gl“°55 The reaction mxture may then be
al lowed to stand for ¢S0% shihlPmattch & 3l o plastiO m@eridls® r oom t enper at ur e.

The iron conplex forned is precipitated using a non- solvent for_the

conpl ex, suibably et gansla pwmmecmﬁ?ca@@%oﬂ?é&“i“& a@é‘p‘ér"&t!ﬁ@“‘éﬁﬂ *hur i 14%d
by repeated di ssolPtion in water, precipitation and washing and is finally
60 dried. h) as an additive for electrolytes;

60 I n another enbodinent of the process for preparing the dry iron
preparation, a firstiapaedesxilyise@gPron cont ai ni ng the pol yner and-the total

amount of the ferric sa b leohoddn Wik duilfic RESRARS theh BPBY @D Rlraf Lo 1 O 15
g of polymeris ugggtln (R TiT 45
1,411, 266 12



aqueous solution. The preferred ratiois 3 to 6 g polyner per g of iron. To
the acidic solution thus obtained to which lactic acid suitably is not

added, alkali is added at a suitable tenperature of [err]to [err] WWhen all
the al kali has been added, the tenperature of the reaction m xture is
rai sed to substantially [err] kept there for 5 sone tinme, and

subsequently lowered to substantially 25C. The iron conplex formed 5 is
“worked up by precipitation and.redi ssol ution as described previously, with

t he exception that sone further poI i n al kal i ne aqueous soIl tion is
SL“ tabjl\/ addEd at each redissal Ilfli )‘\ I:nr e*a_gﬁ_'_e_'_f_ﬁ.m_m—;-r-t at i ons

and redi ssol mdnq;i@aar@smnmaeﬂscmutm,eammergm@efmummpfsh tanmount of
initially iacdég ipokyrep skl Zﬂtﬁea d":ﬁ:ﬁ“z IVA'%(:%ol ution.

10 Wien pr'é‘ﬁaﬁ"?‘ﬁ “%ﬁ"ﬂpgi:g’gsm@ﬂ “’i)h‘,’ P #yORacBiigBiRar at i on, the
dry iron pREiAratt dkmondi SSOI Ve |n nater and’ s er| I i zed by autdcl aving.

The dry iron prepara- tion is added in portions, while stirring, to
distilled wat®r aa%s%s%‘mﬁ“’dﬁ“}'”ﬁ@'ﬁ?‘]“ When all the dry iron conposition
has been addgg &[uﬁxs, | e GRLI2BL p[)lgﬁé’r]of flY infentidh ahid _ _

addi ti onal caE;A 1 of fo bfiinén Alah WikDe PHN e dop-ciap@ingol ution is
cool ed t0 &hhptex islgee cﬁﬁtﬂéﬁdn&hﬂe}@r{c@ftﬂ} js pomeucameﬂxt . Hielreacténd bogvee di sy |1 ed
vat eno fi theeds sahirol fhelpblerderlcmbf q@gﬁf S QRHCH has atihe B RS at

subst ant i areﬁcyw;géfﬁngne fdipsted gl "mgn&;ngémmé doipiisi@l anPr epar at i on

tion also ovu;e

t hus obt ai u ;r@m);,tﬁ odiihn | ob@inedDBI desttibed ABove.s evi dent from
t he fol | owr esm rtealaey sonubra anpbp&roatal @Hsvalues gridearg é}lrﬂ’m"-@}fy 20 |

sterithi zedsmbrlqrfelctbq @htlts’etw 2 "l“g cgsu(grcbedm\l/gnﬁ obe& on rabbits
while at t dstab? u1ta}l r m;ué ert cﬂlS ) (witléh! ?@ﬂ‘e ﬁeiﬁ than 15% 24
hours afte enilfn d Erﬁ ic&ﬁ\:e, dn8 do@Bl¢ salkd) @orCdthirspld Feidicajm@waniu@neal toxicity
.dn mce of sdl]:hﬂtel nj ect abl e i ron prep?ratlons has been f und to be,300 to 500
gy péPl kg bod?‘b@d tcom @L?Vé°qt3r‘ft g gﬁd ce 20f

Ject of er ag‘fm’g‘é‘rﬁﬁ: ’H""g s éﬂt i}g%gg i "09 g@fq i 50 my 25
Jper kg bodyyg, non loktawuidqa& Ia&hlgtyasgﬁsslme,en brrd&rth@ﬁle@ratt‘c&ﬂ nvalumeaccor ding to
the pr esentmaya'é singll/ €n tsordncaisas, Tperedor, et raprenirdrednprenaatipris ey O JRADL | ongsand | ow

excrébi on meikbls |t Eﬂsm ble to adm i ste naS dQsa4es o gﬁp preparation

whi ch cont aok %Tehi?: ti @ﬁupﬁmﬁ&m ﬁmc eac{uﬁ ﬁrrﬁec given to each
patient at gya §bill@h@inRE CRBPIN thedebf oy pnacxpxateﬁ Uantl hnhaf precipivs¢ r at ed by t he

fol | owi ng puAfedlaed,.if 8ired, dried. The pH in the reaction mixture is adjusted so that at le 1.

3P
il Ry p e a0 R

cool er and QEpediiiigto & embodiment used. IibfBe fidst eckdodinénsed wat er
35 60 g Na(acbcﬁlﬁa ovg,lthccmpmta@lldpde&@blmnes oo igiysHY 6i Ths t g‘d‘hfn thg charging
afg 1 fh

vessels 200 o BrerR 4 il"?‘i"g%giy égﬁ;‘;"’s"d durin gfgeﬂ@ the m xture

inthe 51 éﬂ fr% y%ﬂl ﬁéﬁﬂtlﬁ) athon entﬂ) théQompad 45 m nutes

after st artsu y, @Mar¥l isQdsede P @b smmhpdmenmwempladdedbeow dnsutbs stantially 7

m nut es. Thbet ensamompemmdr?é#rs@ fingd) distelytionaf t er 30 monutes it was [err]

and tHis te rﬁ uﬂ%@fr&fﬁgm ﬁ&%@ﬁﬁ AL e@pymer i sati on.

At 60 m nut é&qf very Hic d fl added over substantially 2

m nut es. o punfy ﬂ& &B@spluﬁ@stMmﬁeﬂy n:amcl:t ets bf addingstarting, 10.0

g NaOH wer ethantdmitatem dlmed wa; ] ]

epi chisor ohy@Fgintoybs 'gt £, Si,ym&e u"m SR o5, %10 and
vvere e, At 24(5 and 255 mi nutes

225 m nut esas@?tatb felacid Lxﬁﬁ s'Iﬂg
after startindgn ohd efdbsdimeof ofSth%pN&@-lfmm‘@ammd dgnidon2preparationitads af t er

3

starting 40alialipg aCI!}FO“e flesion d?'Y'PF'v@@F’eWé’ﬁ ﬂmla 32'83; W nd 3Jp 50

m nUt@s af tbaﬁea%e tlaig t%amdr;;@) Qhem%aﬁ[ oust%l@ndﬂm ynerisation
was 10 soofp.ﬂlﬁﬁ x@dqua(;us [s&lﬁtro att@na%]-ﬁacﬂbc’]ﬂﬁ aisis Qi)t @€ pHt&rting,
whereafter ﬂlheeatteﬁmexmtusrewauasepk onde elkaling siPer'Iﬂl]: pelyrler59addkd ipfanAN HCl were
added. Duri uerocmrrsn@émgé‘bémh & < éatgﬁ soffrich SHPIRREE: Rxesfémagﬁ fed giving a pH
of 0.85 in *}ﬁe‘é’* S b I ALal Bl T8 op ety Tafiicdiye ves 11 tered
in order tocg foR [ @hpepinira Al 1NaGbmpmh Sitl Precififated usmg agbmnce was washed

wth 100 n sotvﬁnt&ﬁﬂ/aletchxaplgd, suitably ethanol. The precipitate formed is separated and 55 The
filtrate an?“;tﬁPfe by rensttery IPPIYHRSy DS PrSTRIEHEgend eesking prdely fiRpliyn 2220 m  of
95% €t hano gﬂdangtﬁerrgmb&flmmgﬁﬁw phdd&s RPpiPRing RRRAKE irdd Frepikation) @l  phase were

first aqueous solution containing the polymer and the total amount of the ferric salt
to be used is prepared. Per gram of iron, 1 to 15 g of polymer is used in the first



al lowed to separate over night. The follow ng day the ethanol phase was
sucked of f and the polyner phase filtered in order to renove precipitated

NaCl, which was 60 _____ .washed with 100 ml of 70% ethanol. The_pol yner
phase was stirred with 1550 mi 60 13
1,411, 266 13 of 95% et hanol and 10 ni

of absolute ethanol. The phases were allowed to separate for 1 hour; the

al cohol phase was sucked off and the pol yner phase was stirred with 1550 mi
of 95% et hanol and 10 m of absolute ethanol. The phases were allowed to
separate for 11kour; the al cohol phase wad.4iasked of f and the pol yner phase
was S5 st rrecL Wods'Sordetdn. Fhe HHeferted At 53010 p@l%lerj&pg irdd! TYBHe GLidic AT T €r
separation for 1 hQsUlEmon thust db@airdd GO WBikh ph@sfidvarabsUEs edadatd, amildlistadded ol ymer
phase was washed t i eitabld remp@ragrendf &C @5% Ce’Mhandl tegilialy \hag] bigy aBdedathhi ngs

using 300 M acet orfEmREEEHe éAf"@seq“'agTd;F‘ ?"lll?z?ﬁgla“ é%lceﬁmlﬂg‘lfeéd xturge
Eec

was all owed tO st ar}ﬁmm,rP aan;‘i prec{ﬁé'dpwijd m subsm" ant ed
and the polyner drieétptioh thatVsael Girhe yaymentin bmﬂm} afuBéus 4Elutibﬁ is smtably addadit es.

10 Anal ysis: Wei ghtat @échgestissointion. Honexamplefibiwe ricipitations 45d gedissolptigysi rmedss at
drying: " 26. 2w w Gup "B pRfpurthelt 3%, agoypt pb initially added polygger, maspey 4d} AR oo %

Tedisso lon

15 Organic dry substa g’?éﬂy@m% A iffediod kdudoRlof @2 Er&? re B X driFiroR O, 1S
shown in Fig. 1. Exaepataton’is di?{obparz;atram Andéteriligddyhyan W %Ql &P irb xrprfp;ra-

sor bi t ol | uconi c iigaddesdcin pario nvjnlz Q@tirring, to dlsnlled water at substantlally 80°C When
epi chl or Ohgdr [%9 ﬁxgcc;)n compos,?uon has been added, the tempera sl-llgp%f:t% for some
P y dditional i ple substantxally mutes, 50

ound- bot 1 omddl 71 nﬁarns;\als%c{“m Efoded e isilled ata0 i liGied, R lel imcd BeR

nmet er and cool er Wewlechaaidedocw& @l subbendatly se@m/\m a!bstﬁ&ﬂlygzasmfnbuei A tyﬁEal
67.4 g NaOH and preparation thus obtained contains substantially 50 mg iron per ml.

25 300 9 ol usgni o acl el ST OB D B R SO N B e o
di ssol ved in 299 nisaq nmaiheexca:a dfGroh erandmpzzlua &R |adriiaSeraa 5
m of epichl orohydris hew. Tlfhe nmpattmsé t@ﬁClWhemmeMuheelnma@leramsmataoor[serr]

t he sodi um hydr oxi dis &¢fd d ‘glbe 3 tg’@ %%‘lﬁe“é o f A dae ﬂ“‘“’ncal

conti nuousl y over 18§ g‘bbfj’!,’,é" Srrlﬂﬁqofeﬁsg B Tieca o am° °‘”£slf:,a3§,g§,‘for 30,
m nut es; t he? enperigietiod 1ﬂ\ﬁﬁnﬂuﬁ\ﬂ@f\ﬁ Wtﬁbﬂ‘ﬁﬁfﬁfv&k@eﬂaﬁl aketlitgdsiit ed

wi th 6M hydrochl or ite adwingtet gmt)d@agCSTﬁetht’r Elamatle!nwmb(mm@ mers thap Fékme dromnd
1025 ni of the f||t?‘&tt]§ﬂ\mm“1£g% ;low jg;"é' et hanol ; the
phases in the resul ti ng m Xtur separate overni ght. Next
day the al colRgl phase was 35 sucked Eiirflplﬁm.d t he poI ymer phase was 30
filtered. The filtrat é’rwasﬂts!tqfrppwﬂvh"tlh frpm glucony Rcid dactope, apbjtol @@ 1 of

absol ut e et hanol ; the ha l].

al cohol phase was sgdggge ﬁ?”%ﬁ?%‘"% "'% %&fsg?ore?éﬁ%\l}m%ﬁﬁ%wgg of
wat er and 800 m - of absol ute ethanol; the phases were allowed to separate
for 1 hour. Bhe al cohdﬁOMd%%i%samcked of f and the pol ymer phase stirreé
with 40 m of water an@g% coni ac%q%t%a of absolute ethanol; the phases once
nore were allowed to @pas ing vesé® The al cohol phase was sucked
off and the pol yner pfmsml\mshlmhyddxed tvm ce with 150 ml absol ute et hanol .
After the second m Xi with eth thep re aI 531rate
overm ont Nt oz gt A e A B B PR e
was diluted with Zosndgﬁhal f7 WAt Théem peramre was raisédsa tl)éShf&r 30 mmutes it was 60°C

45 Wi ght of pol yrre:rndphasxenﬂmhmer uas:lmymnarged M@gghm htend meatandr E?: 29. 3

0 iny substantially 2
SA) u\lIDV/S }[Nagjc . Coggent % % andq(ggﬁ mmutes aftér startmg,wlo%e; NaOH were added. c dry

ub- 15

mmutes after stamng 50 ml of epichlorohydrin were added over substantia
minutes. At 195, 210 and 225 minutes after starting, 10.0 g NaOH were added. At
240 and 255 minutes after starting, 14.0 ml of 509, NaOH were added and 270
minutes after starting 40.0 ml of epichlorohydrin were added. At 285, 300 and 315
50 minutes after starting, 14.0 ml of 509, NaOH was added. The polymensauon was 50
allowed to proceed at 60°C to 415 minutes after starting, whereafter the temperature
was lowered to 50°C and 50 ml of 4N HCl were added. During continued cooling,
160 miI of 6 M HCl were added giving a pH of 0.65 in the reaction mixture obtained.
The reaction mixture was filtered in order to remove precipitated NaCl, which sub-
55 stance was washed with 100 ml of 509, ethanol. 55
The filtrate and the washing liquor were combined and stirred with 2220 ml
of 95%, ethanol and 65 ml of water; the polymer phase and alcohol phase were
allowed to separate over night. The following day the ethanol phase was sucked off
and the polymer phase filtered in order to remove precipitated NaCl, which was
60 washed with 100 ml of 70%, ethanol. The polymer phase was stirred wnh 1550 mi 60



Exampl e 3. Preparation of polynmer U Il 38-69 fromsorbitol, gluconic acid

| act one and epi chl orohydrin. The polynerisation up to the filtration of the
reaction nmixture was carried out 55 anal ogously with the _

pol ynerisation according to Exanple 1 and at a tenperature of 55 [err].
The.filtered polyner solution and the liquid used for washing after the
filtering step were conbined and stirred with 2560 nml of absol ute ethanol
and 80 m of water; the pol yner phase and the al cohol phase were allowed to
- separate overnight. The follow ng day the al cohol phase was sucked off and
t he pol yyger phase filtrated in 1)441,266 N 13
1,411,266 ° al nol, The hassl'éeerE wld foQedafatlPVE

preci pitat egxﬁé@fﬁ? ’ L&ngﬁﬁiofﬁrgésginﬁzséﬁgﬁﬁmﬁﬁhd M@pﬁolms Mdésts éH%dm 70%

et hanol.. TheSsDinltaf #5% alradol tahd 18vaus bii abspite ethanol. War phagowire albdedirnd stirred with

1200 nj of &paeE dergl ey Lalcagap%e s wrkedeffcqnd dynpolymer éazewe%e al Lowed to
separ ool T ﬁ@ﬁ%&"ﬁ%@é@f&ﬁ%@s@fgﬁ B pol Jrer
phase Stirrefosh eianbDEillawed by 5 walingd &l Qécbad ekh. AB@r additich o0f water. The
phases wer e talfindvedork,oths eparaws dloved To staris dvernight. Theefolldwingvay, ghas e was
sucked, of f. aFmee a1 gesayedpindstbe \palgmert dried dy ayyappym Imerat 495C dg5s) ut e et hanol
and 38 m oMWt er. The phases were allowed to separate for 1 hour? the
al cohol phase wagyssucked off and the pol ymer phase was stirred with 175 nl
of acetone. ThWeighbof pelymeo bliagei tefock dafidgef19tllge final addition of acetone was
all owed to stag’g_l ‘G"Ssatdrygngbg%méﬁt. The foll owi ng day, the acetone was

h

suckedsof f andy %%ﬁ?ﬂﬂ]%ér‘; ied at 10 [err] in a vacuumdryer ovgr 45

m nutes. Anal y©rgsic 3¢ s@hncd 34p0yner phase before drying: 212.7 g Wi ght

| oss at dryi ngGel¥iira@ioh eutwes Skphadex G:15, is shoghin Kprit ent : 6. 5% W w

15 Na+ Content: 4.3% w w Organic Er :;pstance: 189.9 g. Exanple 4.

Prepar ation of pREI-EGs dighder 609 FEPRE Dbl Blconl kI8 AR 1361 0 | aCtONe and
20 20 epichlorohydri®PI Chl or ohydri n. 20

20 The pol yner fsatsi lownundgbottamet [flesk fprdvidechwittostirred, 2 tdmpping fustelsothermxt ur e was
carried out ™SKEIYGRAEF7edddeh t he pol ynerisation according to Exanple 1 and
at a tenperat ug® ofy h&dnlsda watke filtered polyner solution and the washing
liquid fromtheodigebitedg step were conbined and stirred with 2500 m of
95% et2hanol andgé735g MaOBf andat er; t he pol yner 25 phase and t he3al cohol
phase were al | 8¥eds BYcicgsd lacteneoy er nj ght . The fol | owing day 25 the ethanol
phase was SUCkWo&fc:froﬂl?:?_fHﬂﬁ, 20 Y S ORNRSE dibdolvidin 89 Il of W AlE and O_T ENOVE
preci pit at edo MiaGther ddagpirigi fhiinelr e aBRTISSORE ofvépihledhydtin.h 100 ml of 70% et hanol .
The pol yner hé'éhtwf!lﬁeofw%}fgix ' s drited 21°€; chsrsdivme dydaexillesnd rred with

1320 " of Figratigrin wegs s ugply gver 130 miapes. 4 he, grach 1 Rour; th
R = e R

;
_ %%ﬁdrred with 870
m of 95% eabZiambb. the hitrapp hascsirrakewith 2650 maaﬁm{em %&;‘,’lﬁ&pa{mée for 2 hours
wher eaf ter tr t;;ﬂ %F‘ha%‘é’cw ;E’f‘\_%tf erscay the a W%ﬁase tirred

: § (< S S hlt . t

w5 b Rt e Nt n Tt i

al cohol  phasgheWRshob pifa @ickedd#Canii @@Mﬂﬁ&x"éﬁa&ﬁm fllere W th 150 m
absol ut e et hahé00 ahd dbsolutensisinelj thh phesivertallewd o sdparete figi INgurl TBe M of

acetone. 35 alcohl PIFFRORA a%l’(r’l@’f ﬁigfth? PRbnes phasy S@T@Wf‘tﬁl ARt ahe f@iwi th acetone
Was am owed %‘I&n;%tjaﬁ haﬁ’é s'suc’k off an e mﬁrﬁ:s 0&?@ sﬁélmcea}?il et On@ was
sucked of f andebidife RRINMNMBEE MRS sddéndaflixiad wite lethinol, RhedphdRC Weralldwé@r over 55

m nut es. Anab peppste diémightt Neft daplthenalqohqd iphase wiaefugked offr andrthe pd@der 2 g 40

Wi ght | oss Phtse gpsyilprgd withs20qukof witer-

40 d - Content g,8,8% W w Nat+ Content: 4.2%ww Organic dry substange: 211.5

g. Exalipl @ 5. Weight of polymer phase before drying: 342 g
Weight loss at drying: 29.3%, w/w

Cl~ Content: 5.0% w/w
Nat Content: 3.4%, w/w

50 Organic dry substance: 221.7 g 50
Example 3.
Preparation of polymer U:II 38—69 from sorbitol, gluconic acid lactone and
' epichlorohydrin.
The polymerisation up to the filtration of the reaction mixture was carried out
55 analogously with the polymerisation according to Example 1 and at a temperature of 55

80°C. The filtered polymer solution and the liquid used for washing after the filtering
step were combined and stirred with 2560 ml of absolute ethanol and 80 ml of water;
the polymer phase and the alcohol phase were allowed to separate overnight. The
following day the alcohol phase was sucked off and the polymer phase filtrated in



45 Preparation of polymer U Il 38-70 fromsorbitol, gluconic acid
| act one, and 45 epi chl orohydrin. To a 100 1 acid resistant boiler
provided with stirrer, charging vessel, cooler and thernoneter were added
2000 M water 50 1200 g NaOH .

50 3000 g gluconic acid |lactone 6000 g sorbitol and in the chargi ng vessel
4000 m epichl orohydrin The tenperature of the mxture in the boiler was
adjusted to [err] and the 55 epi chl orohydrin was then added over 60

m nutes. The tenperature was raised so that 55 after 30 minutes it was
[err] and was b@pt t hereat during the reqqhqggr of the poly- merisationg,
From 30 mrmPa}+ﬁﬁ§g;ﬁ+mfﬁfﬁﬁgé;—s%mﬁ+ﬁg:;?ﬁﬁgggéggfﬁha+wwwe—$ﬁiﬁ;
From 180 m nutes 0

and 1000 m et chi e By et sy o S RE ?i? df’ﬁ ﬁ&bed Lrom
180 15 for 2 hours; the alcohol phase was sucked off andl yrfeophase stirred w1ﬂ1 700

15 minutes t6 195 rm%rbstheseth#nplemds?oanltqfw(%tearﬁhetmgesl\m—hlfowdnﬂsa@ram foutes tos
270 mnutes after a soute etha o°la waer ases @%ls:wagl t?g:ea f, f l B00
of epi chl orohydri ny @ﬂk& (Ehabd WH %aif %5 ‘éd’ftl ng
800 m of 50% NaO'chElE €T lﬁdﬁiﬁdze oiﬁlﬁﬂecpaﬁeyﬂieﬁhzﬁ addia oﬂ\ﬁcﬁtoﬁ

proceed witH8ut addirpighsnThsf folewing dayi the @eprang was sucked oﬁanﬁtlmm)’melsdrarﬂtaer 10
starting: the ten@rafd e WRINEHEH ¥ RIWFEd by cooling. Wen the 5
tenperature of the reggjdon m xture was [err], 1000 m 4M HCO were added
and during conti nued Vexight of potytherrphdsebef @dliriiag: zmmsgadded until the pH reached
0.75. 60 L of 95% et aablpssﬁagﬂgﬂ%zgédwlw the reaction nixture. The boiler

cont ai ni ng the resul s allowed to stand without stirring 15
overni ght. Next day dpyosbakan@ %9 gl0 was sucked off and the

pol ynmer phase was filtered in order to rermve pr eci pltat ed 10 NaCl. The
NaCl was washed \Mthgfz Iltregg Thel % .4 hase s stirred
with 14.7 lijgres of 95H™EVIaR Ymer %‘?’53 'f \‘f\éﬂ SOPer at e f or,, 2
hours. The aI cohol pm.sq;om&.sstmy&dﬂ& mtt eopeleysmﬁmph@&ﬁ s ichrkiatlonti th 9°1
litre of 95% et haamdbgoatydWMO$e mlyrmnsanam eqcordmheo E’halslesl anéraea adrdpmd of o

separate for 1 houp. C ¢ filtered
phase stirreg twi c;%’;‘s‘;"éa& S il ¥ &l’s ‘ﬁm o Oéﬁdgdﬁ ﬁ‘ﬁa mgd e ?gll
separation of the phakas ;wass ua umﬁd)ﬁtﬂdchmmymmeplﬁweﬁhereﬂnglaidcr tbhen&t coho
phase was then rem@dataiwua(t?lhﬁ BreyedR¥aCh ass washid| withel@O wil tof) 7G50 Gtharol. 6Thevvat

AT B o Sl ﬁ?ﬂ&ﬁi ST i s |

ww Organic dry subs;teartc &parﬂtéz rs2\51ereaftcr the alcohs [phdsé s sﬁitkled)ﬂff @antr the

Sephadex G 15, i olymernphase np‘p with) 158 ml of 959 ethanol and 22 mlf u% ,-I{ Uﬁ
Preparati on of poBREALGE “&g]mgmm i T

epi chl or ohydss n. fleO the \WAd washing! 10EAUS kdinPéver- 35
described in Exarrpixﬁt Brhe Ufsllowipg 3By the acet@if 6@s guckdd dfoadiduhe pllymeowad driedrest ead of
the gl uconi ¢ aci d 9¥e@ecurEyermEdAmiesNaOH 30 present before addition

of epi chl orohydrin s%}, d was reduced from 1200 g to 526 g. Analysis:

Wei ght of pol yner phmh & ipotiBerPhast Hfore dkibR 281.¥¢1 ght | oss at drying: 25. 70%
w w 35 40 Cl- Oprighelos at Gyii@olHBW w/w

35 Na+ Content: 4. OWW@nteng:é@/oz%y subst ance: 2976.6 g. Exanple 7.

Organic dry substance: 211.5 g.

Example 5.
45 Preparation of polymer U:II 38—70 from sorbitol, gluconic acid lactone, and 45
epichlorohydrin.
To a 100 1 acid resistant boiler provided with stirrer, charging vessel, cooler and
thermometer were added

2000 ml water
50 1200 g NaOH 50
3000 g gluconic acid lactone
6000 g sorbitol and in the charging vessel
4000 ml epichlorchydrin

The temperature of the mixture in the boiler was adjusted to 40°C and the

55 epichlorohydrin was then added over 60 minutes. The temperature was raised so that 55
after 30 minutes it was 80°C and was kept thereat during the remainder of the poly-
merisation. From 30 minutes to 60 minutes after starting, 1200 ml 50%, NaOH were
added. From 180 minutes after starting, simultaneous addition of 1600 ml 505/, NaOH
and 1000 ml epichlorohydrin was started. The epichlorohydrin was added from 180



Preparation of polymer P 13-8-70 fromsorbitol, glucoheptonic acid |actone
and 40 epi chl or ohydri n.

40 To_.a 5 1 round-bottoned flask provided with stirrer, dropping funnel,

t hermonet er and cool er were added at [err] 150 ml distilled water 60 g NaCOH
45 . 150 g gl ucoheptonic acid | actone

45 300 g sorbitol 250 M of epichlorohydrin were added continuously over
51 minutes. The tem .perature was raised to [err]during 20 m nutes and kept
-there until 165 minutes after starting. The tenperature was raised to
[err]. Ats315 m nutes after startingiliske 50 t enper at ure wasisl ower ed
to ferr] The Ll 55 GOUR! G, LLom | o8 418 AE Sl O

epi chl or ohy djtteRsea -hgsmé,’é’l@mﬁeagts ﬁ?fsfé’s?ﬁizg&i%%&n fi’g%é"ﬂ?ﬁioﬁio- wekel 11 NQ.

Besi des t he sidalsdripmt 280 nesisoninpanaetsaring @00 nl o0l NaQHwemadledf NaOH and
epi chl or ohydnmp%greé:?&etgw: thqtl%(bl m-'rpgfqd @@fﬁtdgﬂi%;bwpé??mm until 550 g
NaCH disssol v PRUG i 14 Eliorpivg e i e o S M B0 S 5o
90 nl epichl &Irﬁ ¥&hkihued cooligofurther 6M HCI was added until the pH reached 0.75. 60 L 1, 411, 266
16 The addi t bfdI%/péthinbleee aduditd e readiag nixairs Thasoileaonthigidg teltesultngpor t i ons

ccoraing to : € ny. (0] IT1on
a dj ng t omizhee vl drig s Wéhoutlztng% AL ght ! exatﬂeseﬂw s'tc@rﬂgm f addit
NaOH . NaCl. ﬁk a&l! was 'washed ﬁjﬂlf}tzafh f 701, gp it ﬁ&’ﬁfm EELse was sol form
sol Ution of Qi AUt ARV 18 957 cthanol; thé Phabes were allowed to sefathle for 2 (m)
60 hours. The alcohol phase was removed and the polymer phase stirred with 9.1 litre of
5 90 95% ethanol and 405 ml of water; the phaseg (werp(pilowed to separate for 1 hour.
10 12015 The alcohol phase was removed and polymer g;xasi snrjgggwice, each time with 1600 15
I absolute ethanol. The final separation of the phases allowed to continue over-
m

10 150 night. The alcohol phase was then removed and thd Polykf2® phase diluted with 300 ml
10 180 of water. 50 10 195
To 240 Analysis: 02 (109 e 5

. 20 Weight of polymer phase before drying: 3667 g ( g OH) 326
14 270 Weight loss at dAlhg?2 863 Y, w/w
14 300 Cl:Content: 6.2% w/w 14 315
14 At 415 minut®s PR 2Phe/B art of addition of the first portion of

rganic dry substance: 6.

epi chl gsohydr i nsﬁﬁmmmi’hesé&@&;@ﬁ,mﬁswmms cooled to [err]. 5@sm of
AM HCI were added sl owy under 5 continued cooling and stirring. 6M HCl

was added until_the pH was 0.8, THéxamelt dified reaction nmixture was filtered

and the solid riehegten efnpaymer 4 tom, sochitoly sedipmy glugppathyandk hanol o fir st

i

: . lorohydrin: . .

with 25 n and mo?am%&sbﬁoﬁ%mar@eﬁ%l%mbdhlde;cﬁstdw,t RS, wlsume of wvater.

The fil30r at e3wag oflsddiuingthicanad isesdhsf iecklusbidacidnetona Jihe i of MadHQI Vi 3¢ a

vol ume 10  presepsfbefp@Ridinipn efxepichiorohygrin brerted twasirediiced from RE00gawHRhg | i qui d. 2560
10 were then added while stirring; the m xture was

M of 99.5% et hjm L.s_
allowed to stanéggxejﬁmyg,@tphas‘glggmahgg,g_(msgogase was decanted and the pol yner
phase, cont ai ni Wejght ogsdtatyingo2s. Na&yw was filtered. The solid residue on the
filter 3dvas washed Qopletes-WitW/®s0 ml of et hanol, diluted 35

Na* Content: 4.0%, w/w

Organic dry substance: 2976.6 g.

Example 7.
Preparation of polymer P 13—8—70 from sorbitol, glucoheptonic acid lactone and
40 epichlorohydrin. 40
To a 5 1 round-bottomed flask provided with stirrer, dropping funnel, thermometer
and cooler were added at 45°C

150 ml distilled water
60 g NaOH

45 150 g glucoheptonic acid lactone 45
300 g sorbitol

250 Ml of epichlorohydrin were added continuously over 51 minutes. The tem-
perature was raised to 75°C during 20 minutes and kept there until 165 minutes after
starting. The temperature was raised to 85°C. At 315 minutes after starting, the
50 temperature was lowered to 75°C. The time is counted from the start of the addition 50
of epichlorohydrin. The reaction is carried out with efficient stirring.
Besides the above mentioned components the following amounts of NaOH and
epichlorohydrin were added: '

110 g NaOH in solid form
55 50 g NaOH dissolved in 55 ml distilled water to a volume of about 70 ml 55
90 ml epichlorohydrin



to the sanme concentration as the al cohol phase. The filtrate and the
washing liquid 15 were conbi ned, giving a volune of 860 m. 152 M of
distilled water and 1520 .m 15 of 99.5% ethanol were added and the
m xture was allowed to stand for 90 ninutes. The ethanol phase Was then
decanted and the pol yner phase, volunme 550 ml, was m xed with 110 m of
distilled water. To the resulting m xture, 1100 m of 99.5% et hanol were
added. The m xture was allowed to stand for 30 minutes. The ethanol 20
phase was decanted and the pol yner phase, volunme 450 ml, was mxed with 90
m of 20 disfilled water and with 900 q141 6699 5% et hanol . The et hang
phase was de —The -
mxed with 41 n QIE] ﬁ%ﬁ tton o \fhetecfurther, deagipnth V(R owfin gUTtigBCREoine . Af t er
t hano

30 mnutes, the e hase was decanted and the pol ymer phase washed_

acetone. The washed Qol ﬁ’@rf was dried in vacuumin 17
1,411, 266 Stanmm ofsa;‘ ff!' 17,95fer to ve traces of
acetone. The pol ynmers gd,n@;,cf was wgighagaand ngc;g@ o th 1/ 10 w w of

distilled water mobmﬂ@ltorcth@drgﬂve t he pndduct a suighabl e con&ﬂ)stency.

Anal ysi s: Wi ght Of pol yrrer pnase before dryrng. 390 g

55 Wi ght | 0s§0%at drying: 18.7% w w O -3 Content: 4.8% w w Na+
Content: 3.30/% w w Exanpibe 8. Preparation of polysrer U Il 31-69 from
sorbitol, gluconic acid lkgctone and 10

epi chl orohydr| n. 10 The poyl nerisation
up to the filtration of the reaction mxture was carried out in an

anal ogous way with the pgéPynerisation according t¥ Exanple 1, at a
tenperature of [err]. Thesreaction mxture was fildtered and the crystal s of
NaCl were washed with 154g 100 M of 50% acejpne. The filtered pol ynmer
sol ution and the washi ng iquid were 15 stirred wth 2560 m of acetone.
The phases were al | owed £ separate overnight. The follow ng day the

acet one phase was sucked®dff and the p¥ ymer phas¥ was filtered.
Precipitated NaC was washed with 100 m of 70% #®Hcetone. The pol yner phase
and the acetone used forjpvashi ng were conbi ned angy stirred with 100 m of
wat er and 20 2000 5% of acetone; the phases wer e all owed to separate
for 1 hour. The acetone phase 20 was sucked off and the pol yner phase
stirred with 200 m of #er and 2000 nl of acetone. Thé4§f=shapHer e

al l owed to separate for 235 hour; the acetone phase was su¢ked off and the
pol ymer phase stirred wpph 100 ml of wgter and 500 ml of acetone. The
phases were allowed to sgparate for 1 hour; the acetone phase was sucked
off and the 25 polgrrer phase stirred with acetone four tines, 500 m
acetone each time. Aftef% he 25 fourth stirring with adtétone, the pol yner
phase was filtered. The3filtered pol ymer phase was drieds4in a vacuumdrier
at [err] for 1 h fore
drying: 857 g 30 Wei ght Ioss at dryi ng: 30.9

30 Na+ Content: 10.3% ww Cl - Content: 6.8% w w Organic dry substance:

491 7 g Cel fil tratlmmlﬁ:m‘m aftepheagex of Gdditibn ofi the sdaqsmmnmf pr@loroﬂydrﬁS

Exanpl e 9. 5 the reaction mixture was cooled to 60°C. 50 ml of 4M: erpo| ynﬁr
U 11 19-69 from sEEELebc BEItITE: ,%’541 ﬁ?&"é"feé‘;‘%k i QWEQJ EW‘ @ The
pol yneri sati on Waghdael fisOWitO28 mPind tﬁJn »fQ%x’M aﬁuﬁ\ﬂth%

anounts of react awig. Testirithess ddmeExmmhnemad wiph howphieg liquid gimmon:inet he
pol ymer wit RO 40 of 1025 @f 1ng the washing liquid. 2560 Ml of 99.5%, ethanol

40 The filtered pﬁﬁ(ﬁg @%ﬂ?f mmﬁd &M@@;’E&@ﬁfﬁ% -ﬁel tering

step were filtered. The sohd res1due on the filter was washed twice with SO ml of ethanol, diluted
to the same concentration as the alcohol phase. The filtrate and the washing liquid
15 were combined, giving a volume of 860 mi. 152 Ml of distilled water and 1520 ml 15
of 99.5%, ethanol were added and the mixture was allowed to stand for 90 minutes.
The ethanol phase was then decanted and the polymer phase, volume 550 ml, was
mixed with 110 ml of distilled water. To the resulting mixture, 1100 ml of 99.5%,
ethanol were added. The mixture was allowed to stand for 30 minutes. The ethanol
20 phase was decanted and the polymer phase, volume 450 ml, was mixed with 90 ml of 20
distilled water and with 900 ml of 99.5%, ethanol. The ethanol phase was decanted
after 30 minutes. The polymer phase, volume 410 ml, was mixed with 41 ml of
distilled water and with 205 ml of 99.5%, ethanol. After 30 minutes, the ethanol phase
was decanted and the polymer phase washed twice with 205 ml of 99.5%, ethanol
25 and 5 times with 205 ml of acetone. The washed polymer was dried in vacuum in 25



conmbi ned and stirred with 2680 ml of 95% et hanol; the pol ymer phase and the
al cohol i c phase were allowed to separate overnight. Next day the ethanol
phase was sucked off and the polynmer phase filtered in order to renove
precipitated NaC . The 45 precipi.tated crystals of NaCl were washed
with 100 M of 70% et hanol. The polyner 45 phase and the washing |iquid
wer.e conbined and stirred with 657 ml of 95% ethanol and 5 ml of water. The
phases were allowed to separate for 1 hour; the al cohol phase was sucked
. off and the pol yner phase stirred with 333 ml of 95% et hanol and 20 ml of
wat er. Tfye phases were allowed to ddpbasate for 1 hour: the alcohd? phase
was-50 f | YRESolyRBosbR ind@ FrasSikeighédesld wiided wh M absol ut e
et hanol and :iﬁ}l&? ﬂﬁ%ﬂﬁgﬁe%@ qﬁhayglegwa/\thceroaict@ggmabltt@nma’rate for 30
m nut es; the almbﬁ}l phase was sucked off and the polynmer phase treated
twice with 50 Weight of polymerphase OOFI%FHI)‘P g:dMB treated 5 times with 50 nis of
acetoné. The fl% ﬂgg'/ég éd’é{f”one and pol yner was allowed to stand

s <Al

overni ght. The e,wthe acet one was sucked off and the 55
pol ymer dried at [err] for 1 hour .

55 Anal ysis: Wi ght of  pal %g“ﬂha?o Wi ght | oss at
dryi ng;. 12. 1% reeegon MW!@ &%ﬁm cgamﬁ"ﬁao%e%Sntent 0 7% wW w

60 O gia?nl c dry fﬁé%ﬁﬁﬁﬁtmﬂv&- & & ﬁltratxo% f the reaction mixture was carried out
1,411, 266 in an analogous way with the polymensanon according to Ex?qulEX,atT}i) keelpér&ure Pr epar ation

of poI ymer va8l5TC 23a-69 from sorbl t.ol | uconi c I act one

epi chl gr ohydr { n: @ﬁ}'ﬂ E i g ut otfherw se
the nme %Od aE{ e lwcifhgé:/‘ib%m é‘he EQ‘} @ a%lg@e?ltd xraie ikt arrpl elupto

preci pitati onliGring g hohdgiorr phaseSavdMsdichededﬂ’laﬂahe p«ﬁf,mer plmdwasmtered hird of the

filtered pol plta@élw ors weked stithrlpeml of 79Y- 86 T‘:@g 7 PRasq §1gpropanol and
2 i g Ve B it Sl et Dl e T
fol | owPhg dasd fitked S0 RADDAMOYMEASE s\AB WIAC 2 @NE,d17060 ADMYTEr phase
filter ed Thexefohd. tThapiases\aere slidwed Qdepatatel’foﬁﬂﬁbufﬂthd)!fcemnsQmsﬁmmulkedand 27 m of
wat er . off andthe p b'fa@e’!?awreedafmﬂ\d\ﬂié bwaerad 3pQmi efrac °ﬂ|q t he
oprogenol ST o mﬁ?xm& (St ed i a0
m of opro Tstiag ror] o aﬁeﬁavmeﬁ: et O Séparate
for 1 hour. ]Slmewsmped)tnalmhuuwmgeatm&saualhedaodﬁoamdtest he polyrrer phase

stirred with 110 of I sopropanol and 22 ml of water. The phases were
all owed to sepa opr opanol phase was sucked off and
the 1530 pobpy i}yﬂ;ﬂm gdffl;[%%%?ce with 110 ml of isopropanol3p After

t he second treaNaeﬁamten&aowoth sopr opanol, the polynmer was filtered; it was

treated 5 ti rresCW(t:ﬂﬁfeBFcé dme/"(ggg of acetone each tine). After the final

treatnent with %ho% |3n a vacuumdrier for 1 hour
at [err]. Analysis: ght Iyner phase before drying:
155.4 g5 Example 920 V\e| ght loss at drying: 39.6%d -
Content: 5. 6% wPiEPaeton chplyase U:I3 l%gwr &f*gfahs'ecoawcl%bﬁswn%e 108.1 g. 25
Exanpl e 11 The vol %A ssoC but otherpriRe BleCRARAL @ Of pol ymer
U ll-26-70 fraammpobey;@glﬁs;nggmg Ehzﬁlﬁeautla.beo aa%iiplaead; | i:i& To a 51
round- B0t t onstharol werkuspgd: OVI ded with stirrer, dropping funnel and codder were
added 30 The filt }«in(e@ the washing hquld from the filtering step were

combined an 95% agner phase and the
30 94 g SOd'aH:Eﬂog QEn r@a m@h gtﬂm ethanol phase was

sucked oﬁ and the polymer phase filtered in order to remove precipitated NaCl. The
45 precipitated crystals of NaCl were washed with 100 ml of 70%, ethanol. The polymer 45
phase and the washing liquid were combined and stirred with 657 ml of 95%, ethanol
and 5 ml of water. The phases were allowed to separate for 1 hour; the alcohol phase
was sucked off and the polymer phase stirred with 333 ml of 959, ethanol and 20 ml
of water. The phases were allowed to separate for 1 hour; the alcohol phase was
50 sucked off. The polymer phase was stirred with 50 ml absolute ethano! and 10 ml 50
water. The phases were allowed to separate for 30 minutes; the alcohol phase was
sucked off and the polymer phase treated twice with 50 ml of absolute ethanol
and treated 5 times with 50 ml of acetone. The final mixture of acetone and polymer
was allowed to stand overnight. The following day the acetone was sucked off and the
55 polymer dried at 40°C for 1 hour. 55

Analysis:
Weight of polymer phase before drying: 90.1 g
Weight loss at drying: 12.1%, w/w
CI— Content: 6.7%, w/w
60 Na* Content: 4.7%, w/w 60
Organic dry substance: 70.6 g.



The tenperature of the m xture was adjusted to [err] and the addition of
200 35 m of epichlorohydrin started. The reaction tenperature was
rai sed so that after 30_ 35 mnutes the tenperature was [err]. 60 M nutes
after starting all the epichlorohydrin had been added and the addition of
45 g of NaOH dissolved in 45 m of water was started. At 175 minutes after
starting sodi umgluconate (94 g) and 3.9 g of NaCH dissolved in 28.6 g of
wat er were added. At 180 minutes after starting, the addition 40 of
50 m of epichlorohydrin was started simltaneously with the addition of 60

g of 40 NaOHg n 60 nl water. From 195 24”}%%5 to 270 mnutes after 18
starting onF—y—N&G—I—-&&I—uﬁUn—wa—s—'added mMnutes af ter
starting, 40 m of e ichI.or m 285 t.o 315 nut es
after starting 30 g n \fF£3 Q?EFE% %ﬁrbl{opﬁécomcac lacaone'&x[rlg 345 _

C
m nutes after st art | e, ptslhﬁbnpﬁbxyms“ ¢ dUb\itOﬂ 358G O otheehise 4 method addhen its

t enper at ur e Swas | empqms of heacfantd Ry desqribesk inSxample df upAtoNgrecifitionet ﬂstmiymerd 5
45 fol | oved by 15@G ""/{, ol B Pf Wf"gﬁiﬁ egfﬁ"‘m‘f ﬁg m

0.7. To the suspeg& p[ﬁgda b i43prB, G
added under stirr phuge ﬂﬁ 'nﬂe mtfrarabsahmdematﬂqaﬂmbﬁ 1soﬁfobmb1 aalzvmagwa&m 1

m nut es, th® phasdse plgﬁe&wap Ia tqsepa réb@;s?sggggggwd mﬁewsaw et g ddf
the al cohol phase ered
The NaCl crystal sﬂwq,rogé 8;5 mwd gﬂﬁgﬁ{?ﬁa fwat%. g ltrate
and the washing | |admwerte sapmhlfmeﬂhamdrl&txsqpfopdxow\pﬁah \&strkedofﬂ |tmen| sed

wat er and 1040 mi P LE‘QQSI@!};:GS Haﬁéﬁ‘ llQ ﬁg%@sn‘%\g@f él;llswogg%ﬂta (égd%par e
for 2 hours. The g%g’ stirred
with 66 m of wat g};a m ute egqhano nﬁe d’g@es were al |l owed
to separate for 1 55 hour The al cohol phase was sucked off and the
pol ynmer phase stirre "ah]_ 6 m of 55d wat g{f nd 130 m absol ute et hanaj,;
the phases fere all oW i‘ﬁpék Br 1 "8 otr” & The al cohol phase was
sucked of f and the pm—ym@fmpbagxewﬁl rred twice with 120 ml absol ute

et hanol . After the sBebDGahtest: i812(/4 W W|th et hanol, the phases were allowed to
19 Organic dry subg_tar&g_

19 20 ' 1,411, 266

20 Exanpl e 12. Preparation of polymer P 21-12-70 from sor bi tol, gluconic
acid | actorg and epichl orohydrin in thr@@mgltelps Step 1. To2a
two litre round- botth’?B"da“P’l‘égR"’ﬁ’i‘%\HH@oz‘ggP ‘°§‘t§°‘fbf‘@rs°d’&ﬁ“cﬁ515?‘ﬁtj Pdnnel 5
ther moneter, ‘and cookgr s PRifRHGRA RO i i ke et Trura Qo cddlet CON €
acid | actone, abowutre2dded| es. The m xture was heated to [err].

10 3 M concentrated_sul hurlf acid was added as catalyst. 190 G

epi chl orohy'@ri n corr luc rt?a'éebStant'al ly 162 mM and 2.05 nol es werd
added dropwi se over iHQ enperature was kept at 60-[err] by
effective stirring whldeg Naenepl chl orohydrin | s mxed with the water phase.
The heating and 15 stirring was, continye L‘:[ﬁ:p% nut S cal cul at ed

f th t . :
o ool ed 1 T oo ﬂtﬁﬁﬁ{%’ﬁ ’%ﬁﬂﬁﬁ;}t'&' ftas&hﬁg 1%% ﬁ%ﬁomﬁ%

was cool ed 0 roorm,,t,
700 mM Step 2. 20 had been added 'Emd te 5dd1tmh0ﬂl4§i-gb0NaOHBdiss6Hed§rk4 mOoff

stirrer, droppingspH 1'273 fip after 3B %@P@ %ﬁcﬁ%@}bt [err]
150 ni of djgs t|||§}',f & 25 afgms ;ﬁ ;fg ition 5@
M of epi chl'or ohydviom oanx myzmvzﬁlhut& £t8i M @Sonly T bt e 25
solution was added. From 270 to 285 minutes after starting, 40 ml of epichlorohydrin -
were added. From 285 to 315 minutes after starting 30 g NaOH dissolved in 30 ml
water were added. At 345 minutes after starting, the polymer solution was cooled.
45 When its temperature was 50°C, the addition of 5¢ m! of 4 M HCI was started 45
followed by 150 ml of 6 M HCI giving a pH in the polymer solution of 0.7. To the
suspension of polymer and precipitated sodium chloride were added under stirring
2560 mi of absolute ethanol. After stirring for 10 minutes, the phases were allowed
to separate overnight. The following day the alcohol phase was sucked off and the
50 polymer phase filtered. The NaCl crystals were washed with 100 ml of 70%, ethanol. 50
The filtrate and the washing liquid were combined and stirred with 52 ml of deionised
water and 1040 ml absolute of ethanol; the phases were allowed to separate for 2
hours. The alcohol phase was sucked off and the polymer phase stirred with 66 ml
of water and 660 ml of absolute ethanol; the phases were allowed to separate for 1
55 hour. The alcoho! phase was sucked off and the polymer phase stirred with 26 ml of 55
water and 130 m! absolute ethanol; the phases were allowed to separate for 1 hour.
The alcohol phase was sucked off and the polymer phase stirred twice with 120 ml
absolute ethanol. After the second stirring with ethanol, the phases were allowed to




perature was raised to [err] over 20 mnutes calculated fromthe start of
addi tion of epichlorohydrin. This tenperature was then maintained during
the polynerisation which was carried out while stirring effectively. 125 G
of NaOH were added in the formof tablets according to the follow ng 30
schenme: 5 g after 75 mnutes, 15 g after 105, 135, 165, 195, 225, 255, 285
and 315 30 mnutes. After 345 mnutes, the reaction mxture was cooled to
foom tenperature and was allowed to stand overnight. Step 3. The reaction
"product fromstep 2 was heated to [err]; the reaction product 35

obtaine@ in step 1 was added in pasiieess of 100 m. Every additiéh was made
over 3510 minutes and, after epch sych addition, NaOH in the fijorm of

tabl ets was added to the m xture{ The |ti mes and anounts of the \arious

additions are given in the fol | oWigg tjable. 1,411, 266

21 Product fromstep 1 NaOH Timipinftes o o ~ o F - « g
0 100 15 g2 - - "0 25

10 35 ol 10 45

10 50 - 100560 1o 65
10 70 . 10 75 100 85

10 90 10.,95 o o 100 105
10 110 ¥ B 120 < " ¥ 110 125
100 135 £ 5 & 10 140

10 145 & 08 155 10 160
10 165 & o 8 10 170 g

10 175 g o 210180 5 o o o g

10 190 °g *19 20> * * * ¥

10 After Kaving kept the£enper at

was cooled& to [err]; 620”‘?11 of 6
over 30 mignutes. After ti‘ﬂ addi ti
Wrking ug of the produg ;

5 The reagtion m xture fa'ém step

re added under continued jcooling
WClg tge pHowag aoup &8 5

filtered. The residue on the filter
was washed with 50 ml of8€thanol |{dilutled with 1 volune of distil]ed water.
The washi rg Iquﬁd was r@ﬁed W t Lh% filtrate and diluted to 2100 nl with
distill ed"é‘Wat er® 5250 MEE2.5 volluBes)| of 99.5% ethanol were added while
stirring. ?The ngx ure V\@SIO ‘sdl] pwed<t onstand fer 40 #1 nutes wher eby
t wo phasesﬁ becaim, appar estg.  The et Barp| K 18 pRas® wasdeBanked=of f and the
r emai ni ng_g)haseg\ms alnl o&v@d to stjagd g)u/erni ght.

3!; [err] over 300 m nutes, [the m xture
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Precipitated NaCl was filtered off and washed three times with 25 nil
ethanol diluted to the sanme concentration at the nother |iquor. The washing
liquid was mixed with the filtrate giving a total volune of 920 m . 184 M

of distilled water were added 15 foll owed by 1840 m of 99.5%
et hanol. The m xture was allowed to stand for 60 15 22
1,411, 266 22 mnutes; the nother |iquor

was decanted off. The renni ning phase, volunme 750 m, was mxed with 150 m
of distilled water; 1500 ml of 99.5% et hanol were added while stirring. The
m xture was aljgpowed to stand for 10 m nutigdl,2ashe maj or part of the not haor

| i qguor coul d tThen be decanted. The veryﬁ%hﬁﬁqgs phase remal ni ng was 5

al lowed to stand ovpkpurdioh of ﬁolﬁﬁ&lf}f 2101 f%ﬂﬁsoﬂmla@fgh&fmc&@fﬂaicﬁﬁlé ada of the
nmot her liquor. 5 The renmmini ng pheibloronakiniiethékéBeps , was m xed with 44_n
of distilled water and 220 m of 99.5% ethanol . After 60 m nutes, ‘'t he

not her liquid was de [al S Wi, wth
220 mM of 9975% etmmi;ﬂ‘ad? dougwgkbsa@deé\n % &d%ﬁ&gggt%ﬁﬁé&me lWasheds
product was dried in vacuum during two hours at 10 [err] giving 562 ¢

of product. 56 M of 3%35‘!#“*‘@3 din order to obtain 10 a
more handl eabl e prodd ?ﬂ“‘é"f”&%ﬁ %8}1? ‘and mi xture with water was
607.7 9. Analgysis: Wiihghtxnlr©ss hakedds s0°0g: 24.8% Cl - Content: 4.9% 15 10
Na+ Content: 3.5% 3 Ml concentrated sulphuric ac:d was added as catalyst

15 Exanple 13. Prep rlﬁ%o c?ﬁ‘c’é?m”t AR ta“é%"ﬁéFz% ; B pol yner
P 25-5-70. A pol yrf 9! wpgvseﬂﬁ ,ﬁ;e RLE ik, O, BB gm% apic acid
| act one and 1gpi Ch|sﬁfr{ﬂ Mﬁldantin[iedt h;e ﬁﬁrfﬁnﬂha}/caﬁﬁlaﬁ@&tbﬁxl ined;tainom mahmmf U | ks
6-69 in Exanple 4. ep@morohydrm The reil'cmora mixyun dva cotlainted robfo awiaperargt LA Vs 1
provided with sti raFl@de“dV@Ech M-unnel, 20 thernmoneter, and cool er were
added 82.0 g pol yner ed organi c dry substance 20 m distilled

wat er 400 ml benzene s%p 2. 90 g of NaOH dissolved in 80 nl of
distilled waer wer e Tarpppeoundrppuonte dask provisied lwirhy stimdrydropping flugel, Germo- 20
monochl or oacet i ¢ e MR FRILETRMIARA L0 ninutes and while stirring
vigorously. The tenpgk@t i @ WS Glater,at substantially [err] for 300 m nutes
calculated fromthe gs@rg edbimbaidt i on of the nonochl oroacetic acid. The

m xture was cool ed t 02¢b&mMe@Hperature and was allowed to stand for 30

m nutes_whergby the 30, o o epilifla :i} &§ GRALANEsd LAMS HEe VAL Er
pi on 6 e 2%
phase. The Bensenaupias st aidfRGaRt PaeRfel SnRRidl g oo b e e i ¢
200 M of 6 M HC egmormgcfm miemberaﬁre Wist thext mmaw tdunmg mé ualymd';satfonlrt her
was 500

benzene separ at ed l*bﬁ‘"fﬂng '!cby rr; e ;}‘E
m. 1000 M gf 995 é{? ‘%Eg@ﬁ?‘gngﬁg?%&&fm
al lowed to stand fxﬂﬁut OA 4 ﬁ&ﬁmbéé GonOm MeteSias téped

crystal line phase. waTlalﬂ)wnatoetanq)wgmghtwas filtered off and concentrated in
vacuo to about 35 2 IE? The pH was adjusted to 1.2 using substantially 3
L8R
10!

FE

g. of [err]. The eva ﬂ&ﬂes?eiatﬂvascﬂélﬁehr{b’%g"@”&é bealdldf pYRhdTE Was
about 180 m3s5 450 JMained in9epol et iua,apin Mkiofs FCIDe Ghl ViBietyCadaitibd ﬁrisrlﬂad!\lh%i-eaf t gk
the m xture was alloowedestapd,sftemectosner sddgion, NaDkincthe) fotma lof fablets me@lﬂqil tat e

whi ch had formed smRfre dReEmsrd dRRmE Rieht Paripysgidtiopare given ‘é\?&fﬁ@ ¥o&d i n

vacuo to about 160% pH 1.4. The remai nder after the evaporation 40 was
washed five tines vmth 160 mM acetone and then dried in vacuo over 3 hours
at [err]. 134 G of product were obtained, which product was diluted to 150
gwth distilled water in order that a nore easily handl eabl e product woul d

be obtained: Analysis: 45 Wei ght |loss at drying: 15.4%
45 d - Content: 6.9% Na+ Content: 5.9% The carboxylic acid content in the
hi gh- mol ecul ar wei ght fractions increased fromO0.319 m|liequival ents per

gramorgani c dry substance in the starting material to 2.479



50 m | liequival ents per gramorganic dry substance in the end product.
50 Exanple 14. Variations of the relative anmounts of epichlorohydrin and
gluconic acid in preparation of polyners. Polynmers of sorbitol,

epi chl orohydrin and gluconic acid were prepared using 55 varyi ng
anounts of epichlorohydrin and gluconic acid | actone. The variations were
55 made with the follow ng procedure as a basis: 23

1, 411, 266 : _ 23 To a mixture, tenperature
45C, of 300 mM distilled water 120 g NaOH 300 g gluconic acid |actone 5
600 g sa@bitol ' 1,411,266 21

5 were added 400 M of—epichlorohydrin over—substantialty 50 m nutes. The

t enperature was successively rai se8rodest freppsierdnder NeP ecti ve stirring. Over
270 ninutes were added"ZefiFH%er 180 nd ™bf epichl ordhydrin, one portion of
100 m 180 mnutes after the start of t{y addition of the first 400 ni

epi chl or ohydrin, and one pagrtion of 80 m 10 0O mnutes after the
start of the addition of tHie first 400 m of epi chl orohydrin and 10 271 g
of NaOH in 12 portions of X¥ubstantially 20 g and 3 pbrtions of
substantially 10 g. The regcti on product was workediup using precipitation
w th ethanol as described Qreviously. The total anoymyts of sorbitol,

epi chl orohydrin and gl uconic acid which_had been added were accordi ngly 600

g, 580 m and 300 g, respé@tively. PonHprs were 15 "~ prepared using
relati ve anounts of the refctants according to the &l owing Table. 15
Used anount of 65 Yield of dry organi c Sorbitol

epi chl or ohydrin gl uconi4 acid substance g, g

g g 600 25 300

228 600 580 73 3608 332 600

880 300 85 527 600 10 980

300 : 493 6490 1080 10 300

317 728 580 g 1 656 684

580 200 556 472 580

450 202 W¥n the anount of epichloréﬁydrin and gl uconic

acid |l actone was varied, tdrre- spondi nifladjustnents to the total anount of
NaOH were made. Al so the {mtal anmount of NaOH used nm the above nmentioned
"standard" reaction 20 55 Was varied;ol n the process used as basis, in
all 391 g of NaCH were adéed. Pol ymers 20 were obtained using a total
anount of 210, 290, 471, ¥d 551 g NaOH in the "st ahBlar d" pr ocedur e
descri bed above. The addi t40ons of 210 and 290 g of MAOH were carried out
with addition of smaller gggounts than ipgt he "standard" process mainly
during the latter part ofL%he pol ymerisation. The prgcesses with increased
amounts of 25 NaOH were carried out with addiglon of various anounts
inthe first part as wel 116025 as in the latter part!®f the pol ynerisation
process. Exanple 15. Prepwmsati on of dry iron conposii@ion FeU 127-70. In 113
m of distilled water wergpdi ssolved 154 g of a pol ygrer (final product) 30
prepared from sorbitol, g{#conic acid | actone and egtghlorohydrin in the
same way as 30 described for polyner U 11-41-70 in anple 6 and 45 m
lactic acid. A separate sHOtion of 144 g NaOH in 66® m distilled water
was prepared. O this NaOH#0solution, 75 mM was addedto the m xture of
polymer and lactic acid. Afoter heating the m xture tHus obtained to 80C
under stirring in a ctesed—2—t—+eurd—boettored—+task—35— provided with
baffles, 9 portions of 45 q1 each of thngaCH ;olqtionﬂye[e added. 35

i i V. minu 1 i i
After the addlc})cgle to °c?%?§u%‘ffm1ﬁgﬂa under cppntiggZd c%o}gg och/Ir ngvnll:ful:;?ss chloride
ver e added. After the addition of HCI, the pH was about 0.8.

5 Working up of the product. 5
The reaction mixture from step 3 was filtered. The residue on the filter was
washed with 50 ml of ethanol diluted with 1 volume of distilled water. The washing
liguid was mixed with the filtrate and diluted to 2100 m] with distilled water. 5250
Ml (2.5 volumes) of 99.5% ethanol were added while stirring. The mixture was

10 aliowed to stand for 40 minutes whereby two phases became apparent. The ethanol 10
phase was decanted off and the remaining phase was allowed to stand overnight.
Precipitated NaCl was filtered off and washed three times with 25 ml ethanol diluted
to the same concentration at the mother liquor. The washing liquid was mixed with
the filtrate giving a total volume of 920 ml. 184 MI of distilled water were added

15 followed by 1840 ml of 99.5%, ethanol. The mixture was allowed to stand for 60 15



The additions were nade dropwi se over 1 mnute for the sodi um hydroxi de
solution and over 2 mnutes for the ferric chloride solution. The additions
of NaCH and ferric chloride solutions were made with 2 mnutes interval.
After addition of the Oth portion 40 ~ of ferric chlioride solution, 83
m of the NaOH sol ution was added. The tenperature 40 of the reacti on )
m xture was then kept at 80C for 35 minutes under stirring; the reaction

m xture was cooled to 25C. The solution was diluted to 1125 m. To the

24 1,411, 266

24 diluted_2dlution were added 2550 m 1186604 et hanaol over 20 mi nutes2idinder
stirring. The st ininkief)Ghe\MStherOighdrwhe dedaitéd df) The tthafing phadeSVoluild 750 Rillt €s, t he
nmot her | i quor vvasassmxkdedltbflfo i ofrdistilied cheten SIS0k ohl f&%? i ethatod warechdidde

precipitate was WREH "gq .? enascei'flé’t:? é%@é:bl ?nm%:ﬁ %E‘PQSW Pt & wag
di ssol ved ' 67531%&9 h&ogw}eﬁm g{oa 1eve separation of xﬁe ag Herdn \gﬁ 11 5
fl ask under St i r Theég@maihin phﬁémeme ywsEmlads iked Sith 49 nil F distilRY Matesbhd 5

m nutes; the m x2i9rml vﬂeﬁ@SFXeeth - Aftereq0 minptesy the gnother lcmrdr as fdggant@Dofhindut es. The

SOl Utl on Was Coog?) llggtf;gzr C Wamedﬂog’u%?g g’a r1e§9m Vacuui du f?m%méﬁch The

i nsol ubl e gy eci pk °@ hdiSs6 Ihﬁof disBfidd! vehitkr WaSadd&Pid o
centri fuging foraamm mu:nasle p}l'ddua Yiele afted iapditiant and Witk ngre) @ith SaQtegwasmomy st at e
The solution was filtered through Seitz filter 3/1250. 10 The

filtrate was dil ut Y10 distilled water and 2300 nil 95%
ethanol 10 were a ;%?ﬁf]“ngrné ?jxuéro}l]ng 20 m nutes under stirring; the

stirring wis conti n¥edCdett: 35?0 nutes. The precipitate obtai ned was all esved
to stand for 15 hours; the nother |iqyor Wa% sucked of f fromthe deposited

precipitate and thepp 3eFels 00f 63%

et hanol and 3 ti rresz ag%rpgfta%fa%'% ".E.M%ﬁé%mi%g fgm@h,{al tate was
dried in vacuo aepxq}:reroih}drmxo:: gne\senema beafculrploleﬂ.ler @Por-61 indixamaplé . an 15
iron conteth of 24.Boggp 8"%@5314? ﬂésg %@P"ﬁt%ﬁl’@ﬁl‘i%@ﬂﬁfq@ﬁ dspeipa fuppsbon. 20
Exanpl e 16. Prep8f@trof: ""wﬁi"’ on solution. 41.2 G of the dried
preparation obtai nedziorg Bohie, ealchhareddgartipdbitdcgdor t i ons 20 over 15
mnutes to 170 m of20dimitdijulladwasmt er at [err]in a closed 250 m round- 20
bottoned fl ask unde‘?"ost‘T‘lrt?"l”i‘Tbc The tenperature was then kept at [err] for a
further 50,4 nutes; off D&y QI IRRIVIRS SO S dishndaCbdrdr - weld) Bropieh Uhth QR WAS 25

di | ut ed to 200 Mhboveldalxtee, L4 Gr @briochibrdabutio g wee iatided fovdrt 107mi add ¥B&0 and
0.65 [err] menbr simngf Vigorausl Tuqeemram Uéﬁ kﬁ&sathPﬂstaEt@UY ﬁQ°63 0369 mm%%ct ion
%’e

bottles which wef tl"%-lf‘i"’l“i etma“’rv‘;ts ol o°°slt’l°ii°a§% F- g‘#‘mb iron
sol ution ofyf ai ne p@a ra&@rﬁtoﬁlnﬁm Qhter pHad '@%ln a8 sxﬁeked f er ppus
iron content of ghd/le WErbrmihase anixed iS00 ynl @f 63&41(11 Bnngracb}ho 250With.te7. The

absor ption of theddltmmf rand,rfa!t!mr lb@zaiﬁts fareﬁ ?\‘C‘@%}% T V‘%Wnelorf per kg
ayer

bodyver it ves GHEE S MTUEEI R AET AT TS "R SpecRour o, Joos
P

fe w
of the irog had E&}‘ﬁﬂl Eiwa ase was filtered off and concentrated in wacuo to about 35
Exanpl e 17. 250 ml. The pH was_adjusted to 1.2 usmg substanti3lly B’rge NalHICO®a The | r on

conposi ti on FeU 1"48“3?@" wps ﬂ:_FlyafFCT “B}B ﬁ?ﬂ"\m ﬁjﬂgﬁ 19 Mhéf same way
as described in ﬁgl%,grgi;yj ha Ebgf ate gI uconi c

acid lactoge andeggy g ffnsot‘iaﬁ fmm%erﬁ’e%d ﬁonp | yugr
U 11-38-70 in Ewa led Sivamitne thxeleexﬂeapem:ﬂﬁnd then dfiddon vbchabveoalhyurﬁatportl ons

of the ferric ch [g Grdd mgleEtureTh 'EI?‘@% hichs grodict ¢rpssdi F’é° 130 g atided.
Furthernore, the f‘i“ﬁ Sk 816 [N o <11 ) ISP OBA PhaR SR tted. The
ratio of grams of palyher organic dry substance to grans of iron was
therefore 8 44 instWeightaks Bdfibg: By 0.3 g of precipitate was forned ddébing.
t he reaction, and c‘gm%"i“cmf?%étl on of the solution was omitted. 79.1 G of a
dried iron preparatio RER tai ned. 40 The iron content was 22. 1% by
wei ght cal cul at ed Ometch@oxlid R doit@R irPthe Righ-Able@Mr weight 4Qctichs ihdisedl Flo@d i ron
preparati on obt a.W@dniliequivaleme bar grosa@banicidonsubsancepn dparsig anatid goUsPy as
described P% ExaRidieguivalents pr@ramprapnic dpysabsiepss {ht en8 ATOf¥EE | nj ecti on sol ut iP8n
obt ai ned was 51.8 ng/nil; the ferrous @;g,qblecgptent was 0.36 ng/nm; the
viscosity was 7. 82 Vdvstionflidf the t€lagvi atvdsits /of Copichléohydrin and glucoxfh@cuﬁbﬁor ption in
rabbits after inj ect| on of 20 onﬁrenara@m gfamlyklgerodywel ht was 45 68%

after 24 hours and Xbue ?5% chlorotyy P‘fsac‘dﬂr"z% Pargousing
ounts o ich drm and glucomc acid” lactone € variations were 55
adni ni st er &3 Iroaﬁaﬁm"éﬁ%o@a@ B3eatle as a basis: ’




Exanpl e 18. Preparation of dry iron conposition FeU 27-71. 50

1.52 Kg of polymer (final product) using a polymer prepared from sorbitol,
50 gluconic acid lactone_and_epi chlorohydrin in the sane way as descri bed
for polynmer U 11-38-70 in Exanple 5 and 0.45 1 of lactic acid were
dissolved in 1.125 1 of distilled water. A separate solution of NaCH was
prepared by dissolving 1.15 kg NaOH in 4.8 1 distilled water. 0.745 L of
the. NaOH sol uti on was added to the 55 sol ution of the polynmer and
.lactic agld The m xture obtained y\@lizggeated to [err] 55 while %irri ng in
a 30 1-&e+d—reststant—betrter—provided wtthrbafftes;—6 portTons—of 0.45 1
each of the NaG¢%91XM%um #5%eefl. After each addition of NaOH, 0.3 1 of
a 1.88 M sol util 81“%‘)11‘31 M3 chl ori de was added. The additions were carried
out dropw se mgg@g gm(;ggtae,dﬁg&mg he sodi um hydroxi de and over 2 mnutes for
the fersric chl @od ge s@bltol sol ut| on The addi tions of NaOH sol utién and of
ferric chloride soI ution _were h 2 m nutes |nterval 1 Mnute
after addltlwsucces ‘Hpnglsgé l%%mrt?rqug 3(: S% (:gl %ﬁl‘;’ Of the

NaCH- sol ut of epitRlofoRyARES R rnemp emlrﬁaa @8 dieXihdl € Was 25
1,411, 266 start of the addmon of the ﬁrst 400 ml epxchlorohydrm, 2bd bieeporiioe pf 8@.t’ﬂl[ err] for 35
M nut &8, sti3m I%lm!@rafts!tthﬁt% Lgf Pl h%‘b‘t?l 1%”] and
diluted to ga.h ,g% teqo ?‘“ m&%]g‘n ﬁﬁtfe B os F A EE 21 1 of 95%
et hanol wer a¢l mecrta1 olRksI bkl EPtito &ord}ilcgﬂraﬁﬁl@uéiﬁxtﬁd’ldﬂﬂchﬁa e stirring
was then conmeematmeld wae addrdinglyL80@ g, 58afhiemd 600 i wsptadisely. tPhlemerptErer | | quor was
suckedtisof f fprensre using relatitpeampunsvefi thetragpnsergrdingtte thepliorins dadewashed!wi th 4.5
1 of 63% ethanol. The washed S precipitate was added to 4.20 1 of
distill ed water—at—terri—Tm the_reactTon VeSS erature was raised
to [err]over %Q;bﬂ}l”“t esggec‘im h‘ﬁe‘fﬁpergw(gnecy@ds kegfjkgﬁ n?ﬂ““f or a further 30
m nutes. Duringga the i §s0l ution gprocess the r@te of stirring was 235
rpm After couh—ng—ro—[-err]-—HTe—pH—was—a'drusmr‘m'ﬁ—S—mg'G N HCl, and
10 the sol 8840 on was fi%tered throd§h Seitz 3/ 1288 and diluted to 6.48
1. To this solukomn, 10 1484 1 95% etsoanol were adsied under stirring over
20 mnutes. Aftegpystirring ggr a furthepy2 mnutes, the precipitate was
allowed to stang or 15 hoﬁéi The preC|6)|tate was hed 3 times with 4.5
1 of 630% et han8f® and 3 ti with 4.5%0f 95% et ha l|; it was dried in
vacuum at [err] 698 el ding 7880g of dried®ron preparati’on with an iron 15
content of 19.9%by wei ght smal cul ated anothe dried pp#paration.

15 From the dri ggy prepar ati5(g5|, an injecphon sol utionsygas prepared in the
sanme way as desc%bed in Ie 15. Tq?otot al iron gé)lntent of the

i njection sol ut i*éh_obt ai ne was 56.0 the ferrdus iron_content was
1.92 ng/m; the viscosity of the injection solution was 6.45 cps and the pH
was 7. 45. Th@h&b&gra%ﬁ&%f'eﬂmﬂl@%&‘in afdt B8coO acid lactohd WECHaied) cQ:fre-ZO ng iron
per kg bodywsgogitg adjasmenti ik toRil amshnid WMaOHawef nBdd0 af t er 7 days.

After 24 hours @!t%mfota! rraountiefi FROET we Gtilerﬁbwemutwb@e‘htawtﬁf’etaefdm Exanpl e 19.
Prepar?ti on Bﬁe"do W@&?ﬁéﬁ@‘f’ 3335?@%‘“‘%? #F'oﬁqlﬂlé’t@ol y (final
product) preaahe ;rr&:@a abovl nﬁqmlgoné\wﬁoaﬂﬁzgé of NaOH &RkeChl Or ohydri n
in the sane weidas: digsadditbedf todlleohoune thahlid the 3&and@ed? rproEeeﬁmpxh@ 5 25 and
20 m of Iac% 2 gheilzenpsreofghe B@meaﬂi’m"fbepmesseﬁmé! lsftfgl vé% A Separate
sol uti®on of Qgg B r@mm‘t}, @Q Noiplimnacts! ip shechmpar a5 ellar ed?® OF this
NaOH sol ution," 40 il *was added to ¢ esolutlon of polymer and lactic acid.
The m xture obtained was heat ed tﬁxz{mpter]S under stirring, and then 9

portions of 24 m hP ppa EPmPOS“m§ 487 e added. After each
addi tigp of éﬁﬂ&tﬁ , iy a g e sokytion
pr epar ed by csl&sahw ’

SR T
mrn Exaf eraf, 45 1%1‘?3&‘3; Y Sdphthteed wat er were
added. The 18lupar bfi biisg cNaOHa@HSOanuI dheﬂlf:d @atczhbvsrprct@resooﬂthxsoﬁsoﬁer e added

over 25 mi nu§§g‘°%£‘1m % fﬁ1°f61’ly"t‘ g trrdﬁa re added; the
t enper g§ ur e ua%lei ABo 4 gat%‘éfram o riuit‘,‘ £ Ontl Ryed
stirring. Thmdintaetddaﬂorv\a&a uch portiof, 030! BICbf 1138 [ME K cmdd to 550 nm
with distil|Bg aﬂlértﬂeus we?ﬁonadqeirqulsubed 1 qwghute fop the s0®5n hm@ldtﬂsol@@ﬁ% et hanol

dit
were added :ﬁﬁ)rlgﬁr Iggons "B W1 mm mtervapg T acﬁ‘nﬁon g%w %ql(')llﬁ f romt he
deposi fed prgGLAL b JTRADH Silioh Bss 4 Ealies vagfed with
200 M dil Utﬂd.hé'&'dﬁ&iﬁ@|m1£tﬁﬂt :MHD'EE fdrI’BStlhlﬁutBrlﬁﬂ&rsfn rringSthe: 1) . The
washed reaction mixture was cooled to 25°C The solution was diluted to 1125 ml. To the

ma

7]

qg-u




precipitate was added in portions during 15 m nutes and under vi gorous
stirring to 40 300 M of distilled water of tenperature [err]. The
tenperature was kept at [err] 40 for _a further 30 m nutes under
stirring. The solution was cooled to [err] and the pH of the solution was
adjusted to 6.2 using 96 ml of 2 N HCl. The neutralized solution was
filtered through Seitz filter plate No. Ko2. The solution was diluted to
450 M with distilled water. To the diluted filtrate 900 mM of 99.5%

et hanol were added under 45 vigorous stirring. After 30 m nutes, the
nmot her |iquor 2#vas sucked off from the 141146 preci pitate obtai ned. The4
precipitate was aldygwedhulien $2R6uek 550l FVYE/Sethahbl Covdd 28 mified? uh @b GirkdS -
di ssol ved in di stiTHeatrrisgwas cdntinded) €or S8 GMENUMAYARS 60 @xEifitds, D€l matheViRuor Afat er
cooling and filtershesed ofhirorge depasited chmﬂgﬂandtth*eprs@ mhwm vdthlmeréi tQ_,350

i wi th distil|ed Rt G ?tiop'ﬁi"‘@ b The Riior S as gl ape iAo
SUiTTing. APer SUyaRc S it eateh WEsicH Dot at OSEIE 30'Eaateb G G0 1
the deposited preciadicdort @ Zﬂn:dmalpH ad;uﬁ&l o r680isig 5N HCWThe Wisdhibizth r&:ptmeres vvrth

200 ml of ethanol ferndd Wutings th P§ ctg %%wmm bzf@)nfw for 2jmpipwes\\Thify p

hanol . Th s The th §/1 f
oo br epaddl oo T Bk o of UL, ?%ﬂug%rm?? fah © on The

dried preparation.z mbutes. The precipitate obtained was a.llowed to stand for 15 hoursExl& tkr

55 Preparation of 1’aPPf| ddﬁ ?%XF @PPISH 3”@11’@4) ﬁe pFp Shed
preparation, bt ai trie%" \Xg’?’é’ %e Be of 5
1

distilled vva er a t&mrgcy weight] lcR&ulaad @{eunsdp,gpa,a terrperature was
kept at [err] for further 50 mnutes the soI ution was cooled to {err]. 60

The solution was diluted to 140 3‘ lﬁerl hrough Seitz filter
No. 3/1250 60 and O. @5&@{ “’Egﬁ‘?’%ﬂi uhds 9 J&JnLEd into
4 5
10 m injectipon flaaks hlegmvxmams ed,st lde 0o i3 af dtked omn Rigidas. Theo
i ron sol ution obt aoteed fat latdetrcstzalng|TIwrtemmtnw:asahen41®pt7at fQrfar aefutfder r ous

iron content of 05 4t} , the sokyii u ‘m was{dilutad i
depr essi on of [erlﬁlfft' 5 A e'ﬁ;m] 'u&?&éﬁiﬁ : f

i nj ection of2520 n'QOQﬁmdtd&UDhepiﬁfn sk1gtida Qs ived @lata mscoaﬁ%@ubeaf 2% xé@ﬁrﬂﬁa and 98%
after 7 days. The feyeor b omteatf ¢f 70228 fmdy 2 s*xswasf @%4 @ta b @H2df. 7.47. The

b 1 tey i a
B e out 1 S RS S e o B o Wﬁaﬂ OB ol

gl uconi c acid and eplchlorohydrln in the sane way as described for polyner

U 11-38-70 i30 Exanple 5 and correspond Esample t13. 40 g_of organl c dry 30
subst ance, was di ssol v‘ed ir m%w ;EPPsf_Q‘H"’FtE S o 2;5 _
tenperature. A solyt, (e s&rreer%’te ‘"‘fméiﬁilg,l %fucine Pkl lact e“ﬁfi réﬁorér 'ved in
100 M 10 distil Inedem{eerayw&sdﬂibedef Pulytrer UITB— mﬁxa@lemwlﬂnhca&xcdpoom

t enper at ure.3sTo t Imen makmbr 6 pottigss Qibhﬁaienedhmeeanéd@edl tmdtetrde wolgponsowese 35

stirring 960 m ofd%e RERHmer Be ﬁdﬂg;xg?ﬁ PorotsBim! elogPATsahyion Wiy omified. Thect i on
sl Ution NUSt not FeNeedtsgiShhl osn b hcctttart W Al QR Bl B, Shaiehte, t he
tenperature of theugstiontofi e solirion was Geidedt 9.1 Grof % drieiSron preparﬂfh&wﬁ?e)ébtbiﬁﬁ was

kept at thi sloterrpérrhatlm eontgyteywas 20.184 pruweight wiieulated jon the; driedyiron proparation. 15 to 40

room tenperature and-fi ¢ &f ‘EPgn“ ii‘ ¥ ’°“{%: Pﬁﬁg‘ The
filtrate was dil ugg g“ﬂﬂﬁ%ﬁ%‘éﬁﬁﬂ gi t}a"éwsos@r”‘ <Oliscidlly 5%

et hanol were added/admsi&bs,‘dhcgmfﬁﬂﬂSIaﬂterrl ng. After 20 mnut es, the

preci pi t at e 46or med_wdhe 4hSQIPté’rlerma|m§ fslygﬂvfeﬁ 20 !?Ofrr‘l(’gl?a% belyweign of 45
distilled water, frgﬁf’gg%p 88 89% After] Sve S 24 PY8n {pe adginister

subst ance, and 20 OH. The tenperature was raised to [err] and
kept 20 there over 25 m nut es; the m:bplt-ll&n was cooled to room

tenmperature. After COO|I %‘m’fﬂm 6 ﬁ?iﬁf&%mﬂ}% h Sei tzl finggr
pl ate EKS. Phe f| l%el Lpéﬁef feg > and
2000 i of 99. 5% & oo RUAE 0 4SNP e gmrmmsswdnmgzsrxo; er 90
m nutes, the pr ecum.ueat»arcwaﬁ sépa}ateefoﬁﬁoranﬂNaeﬁlmcﬂrepadd bhelistobihg2B1s kg and

cooled in the sarré’aQH in d%%@ wiary. PRY & %NSQHG?‘P'SS’H "faﬁrdédeéb‘g ed 515 M

f ,
25 HCOl was @8ded & est‘gﬁi‘ fleiy ?tnbif “;gdg?'g%%aﬁmw }E‘ﬁ égl f.a 2ooo M

7.0; the sol uti on wass a@h{
of 99.5% et hanol was Mashtigion ufrfereir ch;dirida |wa dedATrheeqrddﬁensmemc’amsq out dewpwise

preci pitate obt ai H@d lyygiqutt |f?rtmﬁg ‘Efemc SHin i 19 sounglffmrcehggg?nol of
the same COﬁeent r wx&lq miriites uﬁg ute m the final portion of ferric chloride,
0.95 1 of the NaOH-solution was added The temperature of the reaction mixture was

»




30 then with 100 ml of 75% ethanol. The precipitate was then washed 3
times with 30 150 M of 99.5%ethanol; it was dried in vacuo at
[err]Jover 3 hours. Yield: 35.6 .9 of a dried preparation containing a total
amount of 28.8% by wei ght of iron cal culated on the dried iron preparation.
Exanmpl e 22. 35 Preparation of injection

sol uti-on. 35 To a round-bottoned 500 m flask
provided with stirrer, cooler and thernoneter 130 m of distilled water
wer &€ added and heated to [err]. 26.0 G of the dried pre- paration obtained
as describe in Exanple 21 were addedigtl,aéhe distilled water over 1(@5

mi nut es- GNAer  Sfd ik AP80°EN6r 38 ihitksCor Rt HEHng VAR rsBRb ik Rhd dooiever 60

m nut es 40 to 22ICC4Al @il & vaMwid Aistliled fated Toltadiladdl sdhition) 201 oftdse, dry
preparation. Theéamblwetei adhedneysr 2 eninutes] @ndso gigerdust syrringio e s %i@lﬂe and the
pH was adj usted"’t‘gi“eéld ﬂ%f"‘l‘.’i“%&fl fre7 S mpg @%

D e o A G N D e el b s

filtered thr oughn;ﬁra&ed ws rﬁlkddttelso @Exesd\iemut&/ Tﬂéﬁmmdure MOlttghatG()ﬁC [ err]
menbr ane filt erforiM fulrth dﬂen thM IPthrln @11 ef the lealumgrrmﬂwdatﬂ' 125, The

filtered 45 235 T £0 25 6. %rlll gd at
[err] ove’:b 20 n@j]g?%%nc‘z Qé,tfre r°u H{Z}h glf(pegl?ng qﬁgp ,}@&fgatot al iron
content of 51. 4usifgt Blmimdesf GE rpaursltater@da aﬂMﬁ@d’litarﬂffoxOlS&%mﬂUﬂﬂp,recipltatt scosity of
2.87 cps and awHW@hedﬁ Bajes withddriof 63 etipndf andr} tipes mh B { ofAfgctthanelf t er 7 days

was 91% After ‘EEasrﬂStﬁlgg‘ ywelg tcgul&jﬁtﬁim Bzt dF‘E?‘rf"i’?a”dePb‘é‘ié"ﬁvﬁ AR&PRd i n Lhe

. content 0O ¢ dried pre
urine. 50 : From the dr1ed preparation, an injection solutio e B the same rﬁg
50 Preparat | ON aAtdescitedid BXpplealSUTE: ©fal fidnycohttRf g lija@son soltion @i 72. 80 ¢

(organic dry suipstdfcey/mif ﬂa m rieep cer!!;bnlt IWﬂiZ-%l%g/:%:ym tyisepsiye of éﬁal ogousl y

and from e s alIECtOR) rﬂg‘}‘ s dggg ﬁf’% Ri b‘? Exarrpl 5,
. 2
vere. i 558l ved PRl "°f;_*’f @fqhevm,é;ﬂ;:ﬁ 2 R i
[err} solution 55 24 distilled vvater vvas added 1440 M of 2N
NaOH wer e added over 55 m Bxemele 9nder VI us stirring at room

tenperature. After O ¢ N °“ c [ was kept
hhs m %"Qﬁ ﬁ?ﬁ%@% rw 3@_ S8 4ld| 8

at roomt eragp;émgmﬁ in EkixgplS©! Ut i @R was
filtered t ougdidSelnﬂ of fa¢dctaed wire dis@lvBdDin 58/mil 2bdstilldd1eatéri A'rsdpa’ae ssbandi | uted to

2400 ni, 5600 mf 8@fg @Mhaﬂﬁ@m%«i@ﬂ wiset vemprrewge

vi gorous stirr mt%wrszseﬁvﬁﬁé@,@}mm%ﬁm ;f’ B oot ter

80 m nut egg 60so B Werb Glat AFee: x,e f 3 fBrridl Xt ude of
1200 m of di st dhlokiddsolveibncprerared b Qissglving 6@ @ lof/Re;. EH, O 1ﬂ®xﬂﬂmmaécmzdtmt ed as

pﬁgled 1 ortipns p\NaOH zpd ferric chloride solutions were added over
2]‘ gi?_l (2:6gr y SUbg minutes. ?-mmu%e‘splm 4})&'11 of the NaOH soluti in The
was kept at 80°C for a further 35 mmutes nder confi W %&:ﬂgmﬁ g.
solution yas keghblefito 2500 End AR Bt 950 Gnl UG &TistiRdd wodrdr 0o THRI di10Ned Enidigh,eS. BM HC
was sl ow y addetioo el Bhe%smiaudlm@n addndeAftetBDrrmmung, mﬂmmlhertlheorpus afketihe

solution was 6.9t ffqlhéhe eM“F‘! hadcfgrmethy PSﬁiPt S4"t'5é°3li“=dpl ate EKS.
The filtrate V\Bg;;%frﬁ‘g aﬁ‘l@ﬁ n:'g;w;ijnﬂ mus a8 s W of 95% by

volune 5 4 8o d,mﬂ eetsm ocrrl ngo The
slurry was sti riced firther 305migutesi mdttresrrmd%ﬂthetsolmﬁn lvau¢ogled tom aMppHat e was

0256 1o Rt b ik ﬁhﬁzﬁkﬁ%’ﬁwm o ned s

times with 300 oréiré stbig. b)}(ftatoiwﬂiﬁnu@i, @lotheA NiGhot way\@&k l'beGrohlntHéaCUO 4at
[err] for 12 hompcspétatl(b%amedg%w pre?ﬁmtstdvaswwgd ¢ génddifo lsmbsst élﬁis@r@ont ai ni ng
a total anount Of'R epfwate ation of

i nj ection sol ut GRS 3 % %ﬁ ‘mf‘ ﬁma!*‘éﬂﬁn&’? pon E:‘f d- bot t omed
500 M fl gpk prmmuﬂedhevmbthcrstqhdrl’vﬁh% sudfz&D bfe From Nl &ﬁﬁmrﬂs&wﬁa:e, the 380 n
di stilled wat erprogigitate sdel wapheddtirhre avtith 30Q wl @fetrhal}ol and@vager Gn(PfOPbthgm rlépar ation

15 optained as yggcﬁ g%ﬂ:i prelggﬁﬁmo;i;ﬁgan u'oF ﬁ-r-%ﬁ weight cal ated géd wat er

over 15 m nut esgil e 0 at®[err] for
65 m nutes cal cul ated romthe start of the addition of the dry
preparati 8. The sol ution was cooI edﬁl‘@lpﬂﬂe?or and diluted to 250 nml; P? was

p an

filtered through Sgitg id ﬁﬁedﬁ?‘%? an ?ﬂ 29e 19 mere. dalllgough a 0. 65
[err] menbrane ﬂ()dnjuﬁ)?rto 1 |op‘afsﬁ]ed J:IEe (ETBW mute@ Ta8d | ixﬁ] . 25 20

temperature was kept at 80°C for further 50 minutes; the solution was cooled to 25°C.

60 The solution was diluted to 140 ml. After filtering through Seitz filter No. 3/1250 60

and 0.65 s membrane filter, the solution was filled into 10 ml injection flasks which

were sterilized at 120°C for 20 minutes. The iron solution obtained had a total iron

content of 49.7 mg/ml; a ferrous iron content of 0.9 mg/ml; a viscosity of 6.1 cps; a




12725. The filtered solution was filled into anpoul es which was sterilized
at [err] for 20 mnutes. The injection solution obtained had a total iron
content of 50.6 ng/m, a ferrous iron content of 1.21 ng/nm, a viscosity of
2.94 cps and a pH 6.78. Absorption of iron in rabbit nuscle after 7 days

was 83% After 24 hours, 14% of the admni- 25 stered iron had been
excreted in the urine. 25 Exanpl e
25. Preparation at 4-[err] of dry iron conposition-FeU 95-71. 80 G (organic
dry substance) of a polynmer (U1l 19-71) synthesized anal ogously and from -
t he sane ipngrei dent as polymer Ul 341Z966descr| bed in 30 Exal e 5
were dis 0 L 6 —88=M- 30
[err] and 24 r’rf“f"é‘l“gcm’1 E‘ileP t?n\ﬂiaf’ °rC déaliaﬂaletabmgm mtr#tzbn aﬂqs cooI ed to
a tenperature §¥;; °81rh%x yg@ Vaso1 Ot IR 2hboupdint P3edieTadded under
vi gor ous stlrrlng over mnu es Yeaction-m xture was held at 4-[err]

by cooling in an icebat h After the W 8bl uti on had been added, the
sol ution has kEfsparaion [°érdf>11r9noff°m39§m°n P 7—607 rhmdeeedumew pistu pdg.  The

tenperature was rgl s&sni & bd 'ﬂ s%%_ ;;1%%5 g through a
Seitz filter pliahe€samNaay ﬁkéﬂ%%ﬁdp@%ol hdr W: 33417 éi?:%)n ﬁ%&f&f -of 95%

et hanol were athdad 40\seef oPBnimidryusubgance, ey disp usSO@ml rof disjled twher &d Uurry was
stirred fier 1054 @?m%f“t@’r““%c"ﬂiﬁﬁﬁ A S0 g °‘Ef’ 4‘&?‘%“’\/&}& ol ¢ er et and

di 550l ved in apithil WA dloind Gtk Haddl p;dﬂ‘ﬁigﬂ"édﬁé@ o mt Ot QAP é‘%ﬁ'yﬁer U I

9-71 (cal cul at efhtia Wil the temperBtiu@ s ithe @ichorS4sRGEPMGE hotodRebed! 60°] AGEr 1N NaOH.

The terrperaturéS wermites af lzveml tmpe @rﬁs etemmmw‘énhea@lxmenmgsseamdmk@pt at [err]
for 30 nilhut es, %Wﬂ“‘wm é’:ss eg"}lj off TReR %‘f’éla g s stowy
added to the sEhiHnseeHSh S mguonbe’lm e&lzno if4dEn was 6. 8.

The sol ution walgoréuslsﬁmrlgdafteh O dhteSahd Fre lplﬂateeﬁmqeci arhseﬁiEiés an&r Bissolvéd t rat e was
diluted to 2000 ayimixpire pf G0 gnljof Kistilledwator, 10awﬂpolm qadculgséd @5%21{11 dol ume 45
et hanol #Rre ag;agaﬂcw 20l g ) so%’ﬁoﬁn%erte%‘ %ﬁ?ﬁs’fdr Q@‘@ prsI urr ¥ was

over miputes as cooled Tatul er coo lnﬁ)l | tere d an d

stirred 45 f O{heIZOIEHoHLuagﬁlterAf Girke? 1pla
washed first widoh nA0Qthndistitiéd GaeH y 2000 mrraf Q‘,Mr&mhnoamk thérenided ﬁdaerzoo m of -

e

71% by vol ume elgchaﬂ rrmgrhi\ét ?‘b'elin(ngs ﬁ'F@f tet edyscﬂ‘te ith 300 nl
of 95% b}s vol u% fe msunq:&'ingﬁ SEarye T@‘@ol our s2550
Yield 1 Yio WASHENGRE Gith AlsilleA Gradir zoam OB BI3E, Bthandl? - 9% by

wei ght . 50 Exa deedZ&derRrxepar.ﬁter o nmﬁnes, eepxthpnatesmamtd o fileredraglr y i ron

preparat ion Fe éﬁﬁ?d“&@@f‘*‘ An 5 Wogand wi t h
SRS R e e 0

[err]. 39.3 G effa drhe pRpARdh AohiHingheblaOiarodsk ob28.8%, by weightlo ﬁircmdlcaa&eddescrl bed

i n Exanpl e No. or2the dried drom getpralation the di Stl |l ed water over 15 55 m nutes
under stirring. The m xture obtaine t at [err] for 65 m nutes
calculated fromthe start of t}iﬁaag é solullgn. dry preparation. The,,

sol uti on~Wwas cool egla téund-BitlofnesVD mll faskt 1deﬂ)w29&1rf&,,codlér aiBfherromber ed t%r ough

a Seitz fi I terlqﬂl mlt & mlledSWam%waaﬂdedt@d w 80°GZpErG pf thedbiedapre il ter

"M1Iipore" r@b’“\ﬂ’l"f“ﬁ“‘ ples W°2S g 10 ‘h‘" d’“ yer oFefe i | tered
Cb1 bt | D' | L EINEL A AU S ey “;”dfﬁdza e e Sl (oo,
m nutes. The i Etjoﬁd:ttci @dmSEhprdn@8 afidd malpme asmlﬁxsrad 'td)iuﬁﬂtanhﬂEI’V Tohk éMt of 49.8

mg/ M, a ferr ol€li Thorvolumatoé e sofutigh 8asrgiun¢d toa150] micwidh tilyﬂlled wste1@3hecps and a
pH Of 7. 84. sopygion was filtered through a Seitz filter late No. 3/1250 and th

b Sbsor it on PR A CIHMRES 3t il i IR 24 o

20% of the admnftkisch&biaton! Soield 26d BAGHE BFCERIRCOE] S1 4t Emily & AerousEXeiTpl €

Preparation of couhtyeferS7 ezl la- viosfty ofi2.8oebtdod pHph 7 &4 Sibsmaptian abiowat e and 5.
epi chl or ohydr i rabbit muscle after 7 days was 91%. After 24 hours 12% gf administered I8P pot t omed.
flask, vol. 1 1295SPSTHLd" MEFA s stirrer, dropping funnel, thermoneter and

cool er, were added at 450C 60 nl di sixiuhﬂleds water 11 g NaCH 10 50 69

g potassi um ar aboRzipeation at room temperature of dry iron composition FeU 37—72.
10 120 g sorbito] 80 g (organic dry substance) of a polymer (U:II 12—71), synthesized analogously
and from the same ingredient as polymer U:II 38—70 described in Example 5, were
d:ssolved 600 ml of distilled water. A mixture of 236 ml of 1.88 M FeCl; solunon
55 and 24 ml distilled water was added 1440 Ml of 2N NaOH were added over 60 55
minutes under vigorous stirring at room temperature, After the NaOH solution had
been added, the solution was kept at room temperature for another 90 minutes under
stirring. The solution was filtered through Seitz filter plate No. 3/1250. The filtrate
was diluted to 2400 ml, 5600 ml of 95%, ethanol were added during 20 minutes under
60 vigorous stirring; the slurry was kept under surrmg for 10 minutes. After 80 minutes, 60
the precipitate was filtered and dissolved in a mixture of 1200 ml of distilled water
and 20 g of polymer U:II 12—71 calculated as organic dry substance and 40 ml IN




100 M of epichl orohydrin were added continuously over 26 m nutes. The
tenperature was raised to 750C over 15 mnutes calculated fromthe start of
the addition _of epichlorohydrin. 95 Mnutes fromthe start of the addition
of epichloro- 15 hydrin, the tenperature was raised to 85 C and kept
there until 205 m nutes had 15 passed after the start of the addition of
epi chl erohydrin. The tenperature was |owered to 75C, which tenperature was
mai nt'ai ned during the remaining part. of the poly- nerisation, which was
carried out under effective stirring. The follow ng reagents were added in

the portiong,specified in the foI I ovm nR412366 Tabl e. 27
20 65 GNau—rwe a?gﬁsligweo | oT di sflrltjtgg wat er . The sc%l ution was
diluted to 91 1T 53"&; 0 o o Eblucion @&Eﬂ Rk
NaOH sol uti-on NMofithe solution was 6.8. sdlution was filtered through Seitz Ml ré @e EKS. The
2.8 55 filtrate was diluted to 2000 ml with di3ul8d Glater; 4460 ml of 95% by volume
56 75 5 ethanol was added over 20 minutes and vgogy glmng The slurry was stirred for 5
5' 6 95 2 minutes. After 16 hours, the precxpxta and washed first with 200 ml

' of 63%, by volume ethanol and then wx 71% by volume ethanol. The
5.6 115 precipitate)was then washed 3 times with 3 95/, by volume ethanol, and it
5.6 135 was dried #n vacuo at 40°C for 12 hours: 5. 6 145
5 6 155 10 Yield: 65.2 g of dry substance containjngza yogak amount of 27.6%/ by weight of 10
5.6 175 iron. 5.6 185 16 195
5.6 205 Examp]5 26 215
7.0 25 V\hePreQawomhmiw@p sahajon tfrloxatdelerérr compbsmn Fe@Rf—62. the first

addi tion epi ¢/ 3P6 ro EPFDHETPRIETr e
cool ed 10 18000 “ld “ﬁw ﬁg ’hﬁ“’i&a %&ﬁm @fo%e; PN pH Vs

adjusted to O. 6 uud?et' Rekrifg. M‘IHGﬁmxm?éhﬁbtamed 28s kept at 80°C for 65 minutes calculated

1,411, 266 from the start of the addmon of the dry preparanon m stht)otl mqacov%todﬁ‘l(ﬂt ed with
di sti-l | ed yat er 3% dilasl 9 250am it b Im;g, g{* 2\3\%:& addeg,
while stirring. ‘Eﬁg @ﬁ‘ex te‘EL’aYsol fﬁhé‘cf

precipitated syrfumouiﬂmda mI’i]ﬁ]&hﬁﬁdﬂluﬂd’n)tﬁfa&ladshawa&otﬁIu|oﬁ ed’n&dr, of 'fdnemgﬁﬂal nder on
the filter paper foroys ipnsdoesehnt of ?t?d regt/whroiscogiy of £ 84l cps end apd 6 3frdbseraiorent r at i on
as the nother I|° l_l{g‘?“‘ %db“ Tluscé‘;l; v@‘??‘ﬁ?’fﬁ 8 Ve 5T Aousales off e 2dminiag w%{
the filtrdfe. In a r?feaf slf TI'€6 5 water was added, i ncl udi ng

wat er contained in the washing I|quorExaﬁﬁ19 261 of 99.5% et hanol (that is 2
vol umes based on the und’qupﬁre f‘f—t—?tca# 1%F®PM®§UN+& 45 minutes, the

e oo TS S S R 15

IJ"
St

d

T of Week 1 addegh 10
whil e stirring. Febk aﬁumuhboﬂ/\msuuad nawe crad added afrddfeablu&ﬁ wisndovleSto & he not her

liquor 10 was tipesrague 5160033?0 Mkl M&g;gi’ltﬂa’v% d%sn‘iﬂ?%mst Wi ce
fte acﬁﬁﬁ {!sk)l

each tinme usi ngsﬂ%ﬁg_‘ }pmﬁﬁ fon-
acetone. Tie wa inSyd WriileMVetEriAh! ITRE brﬁbe)éaﬁélﬁa@)éﬁéd EoV\@S @-Eol put [syr].
It was then dil uileeld wrtdgh di S:irz Iﬁh&cblamtmr 371250 8l gluteh’hespw)dumlssa Bildesi gned
SEG 1/ 72 F 9. 1%f 95% ethanol vwerpy ji..r 20 minutes under vigrous stirring; the slurry was

ml of

irred, fo te was filtered and dissolved 4n
15 Loss of wei gHff EL\:HR’{; &VK*M@C er U:I1 9—71 (calculated?asO%
cal cul at edjpon drgd B s@nd¥R IndCANhIEATIN NaOH. The temperatm% va¥Gaised to 80°C 40
over 30 minutes and kept at 80°C for 30 minutes, and the solution then was cooled
to 25°C. 1M HCI was slowly added to the solution under stirring until the pH of
the solution was 6.8. The solution was filtered through Seitz filter plate EKS. The
filtrate was diluted to 2000 ml with distilled water, and 4460 ml of 95%, by volume
45 ethanol were added over 20 minutes under vigorous stirring. The slurry was stirred 45
for 2 minutes. After 16 hours, the precipitate was filtered and washed first with
200 ml of 63%, by volume ethanol and then with 200 ml of 71, by volume ethanol.
The precipitate was then washed 3 times with 300 ml of 95%, by volume ethanol; it
was dried in vacuo at 40°C for 12 hours.
50 Yield: 1 g of dry substance containing a total iron content of 27.9%, by weight. 50

Example 26.
Preparation of injection solution from dry iron preparation FeU 95—71.
To a round-bottomed 500 ml flask provided with a stirrer, cooler and thermometer,
170 ml distilled water were added at 80°C. 39.3 G of the preparation FeU 95—71
55 obtained as described in Example No. 25 were added to the distilled water over 15 55
minutes under stirring. The mixture obtained was kept at 80°C for 65 minutes
calculated from the start of the addition of the dry preparation. The solution was cooled
to 25°C and diluted to 200 ml; it was filtered through a Seitz filter plate No. 3/1250
and through a 0.65 ¢ membrane filter “Millipore” fitted with A.P. prefilter No. 25
60 12725. The filtered solution was filled into ampoules which were sterilized at 120°C 60
for 20 minutes. The injection solution obtained had a total iron content of 49.8 mg/ml,
a ferrous iron content of 0.8 mg/ml, a viscosity of 3.03 cps and a pH of 7.84.




C - Content 6. 0% 20

Exanpl e 28. 20 Preparation of dry
iron conposition SEM_1-72 containing polyner 1-72 F 9 prepared from
sorbitol, potassium arabonate and epi chl orohydrin. Ananount of a polyner
(1-72 F 9) prepared fromsorbitol, potassium arabonate and epi chl orohydrin
and corresponding to 50 g of organic dry substance was di ssol ved 25

in 300 mM of distilled water at roomtenperature. A solution containing 60
g [err] 25 [err] dissolved in 100 mM distilled water was m xed with the '
pol ymer sg@Bution at room tenperature.140,26d1e m xture thus obtained yere

added whiTe Vigorously .Sti.frl 1440 ni . of IM 1 f-€ T atur e being
not al | oned toggsﬁgﬁggﬁﬁﬂﬁ :élb ;fg“fféﬁ‘g,ﬂ‘;mlﬁ‘a e_e“éasg?b °f (%t%%ehr?ﬁg& tu e, the
tenperature of the m xture was raised to [err] 30 The tenperature of

the m xture was kept at ¥err] over ZEgamplendt es wher eupon it 30 was
cool ed to_room t BisPREstigR 9f BolRe B #4tlar B fgﬁ‘?i@h pomasgum; asabpate i ) gt e No.

S .. . ; : )
[err] The’filtratg esndlideneolak vebODL, Brovillhd BickliaStiirkd QFbpMRY R, 6000 M of
99. 5% et hanol themométarandctdies) weddadided wi4geC ousl y stirring. 5\ ter 20 minutes,
the precipitate obtained was filtered off and dissolved in a m xture of 600
m of distilled é’i‘l,gl‘sgg{e%wﬁ“of 35 pol ymer, cal cul ated as organic

dry subsyg@nce, an 9%0 ﬁﬁasSm‘n AkahadNAOH. The tem 35 perature was thgn
raised to [err] andgkembitdhere over 25 m nutes; the solution was cooled to

roomtenperature. 1M HC1l was added whi] e vigorously

@O@fh iép Ieddsolwuti on, J’j ’ '{é’ A %&ﬁ?l ,T‘ﬁg—l}.g
stirring until t [ ﬁg?ﬁg?ﬂ;ﬂcﬁfl‘}ﬂ‘gﬁgé d % pafiluted to
1000 m with daReTEs L ein o DR Hes GO Sart bP A GRTASof LhSTbeadded whi | e

vi gorousiy 40 hydrin, thstdmptth?. wabfrhied 6B570 At kept thetveungl 205 pintuad rdobt ailded
was filtered oM;‘; T i SHE P \Ythetaﬁdm‘%?f E%Gﬂ '%Y‘t!tnhM“!Eﬁfqt‘H‘éﬁéf I?Wflqdhe same
concentration %&isgt 9:” ct,ﬁ%fiﬁ%ﬂéj:{mxf‘g ““;ﬂﬁéﬁﬁgrﬁﬁ%ﬂ’@dpﬁ &8 P%es with 150
anfhe. fol g\\agpert
p

m of 99.5% eth: whHe @Al #n3che pWRiSns Chpécidd i dhéarombvingt [err] -
over 3 h2urs. Tkl d: 42.6 g of product containing 26.6% of Fe cal cul 20ed on
the original 45 65 G NaOH were dissolvega'xhﬁq gl of distilled water. The solution was diluted ;
45 Exanpl e 29.‘°I3}3§‘ﬁ;§reﬁmog&y&fn' injection solution SEM 1/72 A To a

round- bottoned flask, voluie 500 ml, provided with a stirrer, thernoneter
and cooler, 130 M of distttedwater—were—theated—toterr]. 28.2 G of the
dry iron 50 prepargff on SERFMIYF bt ai MEBH SR ESanpl e 28 were added
to the water over 10 ——50—putes—while stirring.—The tenperature of
the m xture was kept at [«€rr] over 65 m nutes. cal.8ul ated fromthe start of
the addition of the dry i4son preparation. The solyugi on obtai ned was cool ed
to roomtenperature, the (gH was adjusted to 7.3 u;&ng 1M HC1, and the

vol unme was adjusted to 150 mM with distilled water. The solution 55

was then filtered througha Seitz filter plate 3/%%50 and through Pyrex
glass filter. 55 The fil8&rate obtained was filletl6into anpoul es and

autocl aved at [err] during 20 m nutes. 30 56

1,411, 266 - 105 30 Agﬁgl ysis: Total iron

cont ent 50.7 nmg/mL Ferrous Iron content

0.46 ng/ ml Viscosity 115 20 5.6 5.8 cPs 5

pH 125 8.0 5.6

5 Absorption of Fe frommiscle rabbit after 7 dayss 89% Excretion of Fe in
urine of rabbit during t{14% first 24 hours after tﬂe i njection 1%
Exanpl e 30. 10 Preparation of dry iron conposition SEM 16-72 prepared
fromiron (111) anmoni um?3310 sul phate. An anount % a polyner (U 1l 12-71)

prepared from sorbitol, tuconic acid and epi chl agt@ohydrin in the sane way
as described for polymeri4d: 11 38-70 in Example 5,5¢go0rresponding to 70 g
organi ¢ dry substance vvalsgsdi ssol ved16i n 200 mM of distilled

195 . 5.6
205 5.6
215 7.0
25 When 260 minutes, calculated from the start of the first addition of epichloro- 25

hydrin, had passed, the reaction mixture was cooled to 60°C. During continued
cooling to room temperature, the pH was adjusted twe 0.6 using 6 M HCL The



15 water. A solution consisting of 106.7 g of [err] [err]. 24[err] in
15 200 M of distilled water was m xed with the pol yner solution at room
tenmperature. To the nmixture thus obtained 750 m of dilute anmoni um

hydr oxi de, containing 75 m of a concentrated (Z8-30% [err]) ammoni um

hydr oxi de sol uti on, were added under vigorous stirring. 500 M of dilute
anmoni um hydr oxi de sol ution, containing 250 m 20 of the above '
menti oned concentrated solution, were added. Finally 100 ML of the 20
concentrated anmoni um hydr oxi de sol ution were added. After. 65 m nutes at
roomtenperalire. the mxture was heated*6ferr]. The mixture was ke@ at
this tenpera- t urxduwa@fdRh @8 84RLBAS inf, a)PRenCI@EY A 665, QRO

t enperature and fecket ket whiker sicriph. BheSekt dayfthd méherflqairewadlauckdl dP i, thd he
filtrate was-di | Jrespitgtet 2’ Qwhigh agjpt hedohrﬁtaISIWae(ﬂth@l The remaméftf@n thenflter hen 4000
i of cthangl (S RFY L i Qi oo S i

m nutes, the preG#aEHrt @Bt Al e aﬁ?@ﬁa’iaﬂk@% ! ﬁéubzorma heé
with 3. X 150 Eﬂ955m¢1hqnolddtﬁatltseﬁv<ﬂlmle§ bgeds@ntbe m@!ﬁlmemmtrarb) ®tre adied. h’ﬁtem)t her

| i quor and wit h gripgresoth a‘ﬁ@Ff laPE}ﬂ & ghc seé off 504 ﬁlﬁgf mldls%mw(tohmz

ethanol (9%¢5% . ﬁéﬁ&ﬂﬁ% BRI R A SO L el L o a0
m of distilled Wab@en sdc¥e ofg prec1p1tatéa syIu e«vap HEE twi Qﬁéﬂatﬂﬁecusﬂx Yoo
substance) and 20nIn49.56f eﬂ:MoNaﬁd—IﬁveThmestxmr%ewOamubfeacetoneswhmshddeuvﬁxgdvas o [err]

and was kept at t to9e ftangs themdfluged awith dfselled Wagt | on was
cooled to rpoomt ?E% uﬁ‘ds “Hene %18%(?

ution, 2M HClI was added under
vi gorous stgsrring umdnidsist he pH was 6.6. The solution was filtered through a
Seitz filter Ko2, 3LtabsDwveighdatdBg ThA-64 I trate was diluted to 1000 ml with
distilled 35 wi{gégmer&nd then 20G7meBldiReA6t TP 599 were added
under vi gorous stir meiie 35 obt ggéed pPecifitAtewas filtered and
washed.wi th 100 ml of et hanol diluted to the same ¢ondentration as the

not her liquor, and with 100 m of ethanol di Isuted to 75% and finally vvlth 3

Xa
E(e:' I‘5]0 m400f206t har&%‘e@f A 5 gxarf-rhecgﬁn%ts)sbnog &pl\? C?—P7I2t ?o%§1nmlgspogxl;1!:reg—7£ VglCUO

‘e d h
40 1ron content: 21. ;&‘V agteui B O o0 i rio Ao SRBiES). Borstia B a3 1.
Preparati on of drapd leplciﬂprom dtcoraspoﬁ‘s&hd B0 EDf oqgarﬁpray aﬂbstﬁmomsl dissalved | 1 1)

sul phate. A8 amoupto af‘i!}iﬂl er omtirzneva €. TeYnERGESS 8Tl 6l | 25
gl uconi ¢ acid 45%;?},6%)’3 W ‘(ﬂ%‘ ‘@ﬁb{j"aiﬁﬁ 83;'2‘ ﬁ&?,g “°§§s‘§ bed for

polymer U. Il 38- 71340 i of lM brfpeRirurd BYidgE5oP Qlldked) Go txReed (3081C.0, fre rganic
dry substance wastidniswel areebm nmﬁﬁﬁurnd tho fempkirgtre lof édmmrewvas msslodolﬂt)‘i(pn
consi sting ¥f 50 Hhe[ EPpeanry o E’ffr}" teﬁ P 20030

°C ‘B
of distilled watefmiaroSthih Sfﬁei? ‘ﬁer {“?@t@f ofp@ erature.

750 m of dil ute emmAladdad st Eﬁngb @1ySstikrink J@ﬁ?erZOQﬂﬁtﬁésﬁﬂaH Predipitdd ofedhed  Of a
concentrat ed anmowves Uirerded) dff ard dissobyed int 4 ok rQ@£ W/mlzg m} dwmrs 1atiged under

50 vi gorousSstir rH"-rg‘m wils‘ﬁ%‘; ﬁxﬁ%ﬁt’g’eﬂb 8% PEndbe smount b
WM b

500 m of dilute SERD o ol mm““’sé’ﬁ adbl e t he
above nentioned om;&ﬁﬁsmt SritigpChurf3i khd tsblGifbn BA&@H e cthe boliiah ks he)diftked Qb

concent r at ed amol§PQed %défwtﬂsoiom mbf Svigy ehagel dagithenfdded whitvigarowely es  at

t lt d 40
room t enpert ur e, SSEHE ik E“iﬁT 61"“"?‘ ?Tjhkap"l,% Fenfltere e:%ﬁ%‘()gl' “ﬁﬂ‘@% it o
[err]. The m Xt urgspi@ esa,; b Tho a,as pRcphES @r e- 55
upon it was cool eﬁlwdc@amm&emamture and f| I tered t hrough a Ze| ss filter

plate No. Ko2. The fYidld: r4gibeg b Pradigt rontgining 26.6B00inFe wilqulated | ont tht [odiginahat er

and then 4480 m et hanolsa"(“g‘é 5% were added under vigorous stirring. AffSer

30 mi nutes, the so obtained pre- cipitgf.gpia® separated by filtration and

washed vmth 3 X150 mM et hanBﬂepaxIatilombﬂad]etttm &Dution SEMhle'mAme concentration as

t he nother |iquor, % skey IOOG’ILIP r, Upomometr f | nal | y
lﬁlE'sx

with 200 ni et harfgd tt’, skt "ﬁtn (iR Fd@ésf %‘{{:@mﬁn a,

m xture of "800 mmlﬁﬁe m Smeralde B e Gh bl WV BEpt (0 180RN bker @5 Y
substance) and  miBdes. calculated from the start of the addition of the dry iron grepdibdion? Gfhe

31 20 M of 1M wn meda %lfdu}"é% u%adoﬂﬁ gisiiE xt ur e
s Kept atgy (NI S i R TR R o
cool ed to raom temaem@ate bw@ed dUiukdolved M1 PSC sy adlded
under vi gorous stmipytésng unti | the pH was 6.3. The solution was filtered
through a Zeiss filter plate EKS. The filtrate was 5 diluted to 1000

m with distilled water, and then 2000 m of ethanol (99.5% were 5

-!




added under vigorous stirring. The so obtained precipitate was filtered,
washed with 100 m of ethanol, diluted to the sane concentration as the

mot her liquor, and with 100 ml ethanol diluted to 75% and finally with 3 X
150 m ethanol (99.5% . The washed precipitate was dried in vacuo—at—ferri
10 Yield: 41.5 g ' .

10 Iron content: 22.7%cal cul ated on the original sanple. Exanple 32.-
Preparation of SEG pol ymer 33/71 from hydroxypropyl sorbitol, gluconic acjd

| act one and epi chl orohydrin. 15 To a round-bottomed flask provi ded
wi th stirger, dropping funnel, thernipiteeér, 15 and reflux cool er aere

added at” [err]| 60 ﬂ-sdi stilled water 24 g NaCOH 60 g gluconic acid | astone

20 120 ol ceeipr opyl sor bi tol (At &9.7Nag/&& 2401) cont ai ni ng
about 84% by Fafounromgdententr y subst ance (At | a946 snggmRegi st ered Trade
Mark). 80 M of 8ol or ohydrin were added codfi fBously during 45"m’5nut es.
The tenperature rplicH %ngr&g,&&ferrlhbggﬁh%ms Ytes calculated fromthe
start of the 25 Excretio td @fe 6ifratBRR dadbg@eoNydr i n. From 165 min. the

t enperat ure was r ai frei@4 hour after the igigetion 25 kept th¥reat for 165 to 300 m nutes
fromthe start of the addition of the epichloro- hydrin, after which the

tenperature S | ower to Jerr]. empledher ature of [err] was then

mai nt ai hd;d du feﬁﬁa‘t"ﬂgfe‘fqéﬁ_ﬁﬂ%&@?sl%‘f &;’tﬁm@% prsRargddrom irop (ILf) gmappnipmns carld ed
out under effectAyanduhi df aipAigmer3¥:11 12—71) prepRREBER kHME ERcARIEE addn POr ti ons
accordi ng to tpichlofobydrioin rhg sansebwag as described for polyndo UM 3g—INamHExampls ) i d form

20.2 g OH 8ok 19 gljorgpi¢ deyoisubianes wisodiggolyed)| i ofl o glistled3p
epi chl o}%lﬁydr;@“ i dwﬁmm %ﬁ?}@f ‘fﬁ% "g?“'zgs ‘?«9?:2%4 . in. ;715
) T

istilled a.? ith polym tion at room te

(nm. mixture th 5790 mObF)dilee ammonium hydroxide, containing 75 ml 2 75
2 90 of a concentrated (28—30%, NH,} 2@imonium hydroxide solution, were added underd 150
4 165 vigorous stirring. 500 MI of dilye onium hydroxide ion, containing 250 mly 195
4 210 20 of the above mentioned concen%at% lution, were added. Finally 100 Ml of the 4 2 4%9

concentrated ammonium hydroxide ion were added. After 65 minutes at room
5.6 255 temperature, the mixture was heated to 60°C. The mixtire agieBt at this tempera- 16 185
5.6 300 ture for 20 minutes whereupon it was cooled to room temfpei@ruflasd filtered through -
5 with distilled

6 %% a Seitz f(iiltet;" pla;e No. 13/1f250. Thle ﬁlgtrate was diluﬁ ;gl%éf)(?
' - 000 99.5% ). ) irring.. 5
32 415 R nut e§Rat b armin Sha bt bt Hd e S haCo GLAnvE n, the
reacti on m xtune 13Es! €padledluted 1§ &k kdme dohtentAGonCas Riiel Mt iGROAddRGtht 0 room
t enper at ure, 200 mif ethpol4dNiuteito FEY. cand dfaelly withd200relnof Gihapil) (9N&(s ).allded unti|l the

PH s Q0. TS o v Shwpel i & minger of ol of Bl ryen 4TS fuas
fitered Thlﬁﬁﬁﬁ&g-@@%&5@@%@%@2@%&%&% en i th 28 mt of

.ethanol di| ut @rivd ¥4 sk Pason BinpantireTo the Coolsti SdhidgMAHL! ¥6b adliedof 5
distilled \Natvg;siervvegceouﬁ?sm;'ag witil rehe In% ¥is| 6.6 éffbe,ﬁolaqgm wqqéikelrwéwxgh aof 9. 5%
; er, : . s di i
et hanol ag\er e wa‘ier,égld n;i%{)agx{n% g‘f-ﬁl‘ﬁﬁl (&gga@eﬁad% unqgrér' O;ﬁlst‘}% ﬁg %St al §5 wer e
f ilTtered of f Qashed: Ppredipllate was filtered and washed with 100 ml of ethanol diluted to the
oL same concentration as the mother liquor, and with 100 ml of ethanol diluted to 75
- and finally with 3 X 150 ml of ethanol (99.5%). The washed precipitate was dried

in vacuo at 50°C.
40 Yield: 472 g 40

Iron content: 21.9%, calculated on the original sample.

Example 31.

Preparation of dry iron composition SEM 17—72, prepared from iron (III) sulphate.

b An amount of a polymer (U:II 12—71) prepared from sorbitol, gluconic acid

45 and epichlorohydrin in the same way as described for polymer U:II 38—70 in 45
Example 5, corresponding to 70 g of organic dry substance was dissolved in 200 ml
of distilled water. A solution consisting of 50 g Fe,(S0O,)s . X H,O (corresponding
to 12.4 g iron) and 200 ml of distilled water was mixed with the polymer solution at
room temperature. 750 ml of dilute ammonium hydroxide solution, containing 75 ml -

50 of a concentrated ammonium hydroxide solution (28—30%, NH;), was added under 50
vigorous stirring to the so obtained solution. An additional amount of 500 ml of dilute
ammonium hydroxide solution, containing 250 ml of the above mentioned concentrated
solution, was added. Finally 100 ml of concentrated ammonium hydroxide solution
were added. After 70 minutes at room temperature, the temperature of the mixture

; 55 was raised to 60°C. The mixture was kept at this temperature for 25 minutes, where- 55

u upon it was cooled to room temperature and filtered through a Zeiss filter plate No.

N Ko2. The filtrate was diluted to 2000 ml with distilled water, and then 4000 ml ethanol

(99.5%,) were added under vigorous stirring. After 30 minutes, the so obtained pre-

cipitate was separated by filtration and washed with 3 X 150 ml ethanol diluted to

60 the same concentration as the mother liquor, and with 200 ml ethanol diluted to 75, 60

and finally with 200 ml ethanol (99.5%,). The washed precipitate was dissolved in a

mixture of 600 ml of distilled water, 17.5 g of polymer (organic dry substance) and



with 50 ml of ethanol diluted to the sane concentration as the nother

|l i quor. The washing liquid was mxed with the filtrate and then 0.5 vol unes
of chloroformwere 10 added. under_stirring. After 30 m nutes, two
phases had forned. The heavi er phase was 10 separated and mixed with 0.5
vol umes of 99.5% et hanol and 1/6 vol une chloroform Two phases were forned
whi ch were separated after 2 hours. The heavy phase was m xed with 1/10

vol une of water, 1/2 volunme of 99.5% ethanol, and 1/6 vol unme of chloroform
The heavi er of3fhe two phases vvhi ch had figinh®ed was separated after 2 1531

hours. Its yolume 1r9n OH % neBalal 6l Riass %M@Sﬂn&%& t/TES
with 95 m 15 acef@ﬁ@" e Fhs i N CHE thel) e Tsbl8fon s doBIEEDRGFod e
t he acetone. The dfuteed‘oplﬁemduatsomﬂﬁa oMl BiCIeehs Widel udddr vikor@f stihtime until thde/at er in

order to achi eve avsuid. élrbheolmowesﬁltwyed tifoeghcl Zefsy § Ogg p@e EKS. The filtraphwaspr oduct
was desi gnat et SEcH dlg&d 1900 mi with distilled water, and then 2000 ml of ethanol (99.5%) ¥gre 5

Anal ysi s: LoSs Of 8 Gk lardl] Sold v the Sino A Dbt Bl bother iguors and with 5 9%
cal cul ated on dry mmll &haﬁiﬂl-dxlﬁ&hto@ﬂ%, and finally with 3 X 85BM ethanblC@d.5%, 2.dTHeN dry
sanple. 25 1 WaShg,ﬂlhﬂge %2 wasdrigskyn zdcwedt 505 used for preparation of H%I
conmpl ex SEM 12/72 A I [ e, dr'y iron preparation
SEM 12/ 72 using SEG po yrrer 7%‘1%&“'1 J&P&%g rom

hydr oxypr opyl sorbi tol, gluconic acid Iadk mnd epi chl or ohydri n.

SEG pol ymer 33-71 Prenaxat@owf Wmﬂ@ﬁé fpen d@ tonyleorhitply gluqonis aeidh Betogas 30

di ssol ved in 300 m dh}: _
cont ai ni ng 6(}§g of and §uEéjL:,1[2?we a g{&fﬁ’néggg ved I%&gégﬁl&e?%d#%w&f’ed 15
water was mxed wth téanip@dipedEwargol uti on at roomtenperature. To the

m xture so obt al ned weres amm undlaer Vi gorous stirring 1440 m of 1M NaOH.
After 60 mn., roo Cf & f the m

rai sed t-o [err] The !§ mp m E‘PE F‘r%%%ﬁa‘i"ﬁ??“é&"ﬁggé\é@y 20
m nut es whereupon it was cmﬁdgkeg,sfeﬁamademﬁd)ature and filtered through a
Seitz 35 filter platse Merof Jepichblofohfdrint wead @dded Sorftiboudte during 430AGuied. et h
distilled wa%z r an@gt;drﬁelm 4@9@1%4 d§®ﬂ5°9390\5%/&0 etlhmmhlculmﬂeframmsmmpﬂ éig

vi gorously strrri ! o 25
di ssolved in a mx ? ,,e ap” ﬁ &’tm,ﬁms é.:d/?@,t ﬂ%ﬂﬁﬁm 'Ch mer
(cal cul ated as or g@d’slﬂtendfayitaﬂﬂb&trﬁglﬂe)rerﬁmderm !ﬂ&)out

terrperature was r ainder and ke there f& 25 mnutes and then the
sol ution Ras cool $"P‘6N Aellewiss dablol uti on 1M HEP

1 b gicgring &
as. added during vi 902!0(2 ﬁcmars el <8 Wi QPiahned. The sol ution

1

was f||teredthrough3& pate EKS. The rate was dil uted
with distilled water to 600 m whereupon 1200 mi of 99. 5% et hanol was added
during vigorous stirring. he pr m@ at.e 45 obtal ﬁ,g was filtered off

and washed with 100 m of ano pie ?,jf 28g tof%ﬁe Sak softao@oONcentration as
t he nmot her |iquor, and and finally

three tines with 150 nl of & 5% et hanol. The weshed precipitate was dried

in vacuo at [err]. Yield: 286 g 50 Total iron content: 35.6%
cal cul ated on the original npl e. 50 Exanpl e 34.
Preparation of injection s K'{IOI’I SEM 12-72 A. To a round-bottoned fl ask
provided with stirrer, the nmeter and cool er Were added 130 m of

distilled water heated to & r]. 21.1 G of dryd4ron preparati on SEM 55
12-72 was added to the wat @5 over 5 minutes under stirring. The tenperature
of the 55 mixture was kep?}soat [err]gyer 60 minutes calculated fromthe
start of the addition of t e dry iron preparation. The sol ution obtained
was cooled to roomterrpera re it was dlluted4\Mth distilled water to 150
m . The solution was then 210 t er ed through a Seéitz filter plate 3/1250 and

t hrough nenbrane filter M bdsipore 0.65 [err]. THhe filtrate 60 was
filled into anpoul es and apfpocl aved at [err] over 20 mpgt es.
60 33 1,411, 266
33 255 5.6
270 16
185 5.6
300 5.6

315 5.6




Anal ysis: Total iron content 51.1 ng/nl Ferrous

I ron content 1.38 ng/nil Viscosity

1.8 cPs 5 pH o 7.4
Absorption of iron fromrabbit nuscle after 7 days 56% Exctetionm of TTomTn
urine of rabbit during the first 24 hours after the injection 12%
Exanpl e 35. 10 Preparation of polymer P 7-4-72 from pentaeryzhritol,

epi chl orohydrin, and gluconic I1C acid lactone. To a 3 1 round-bottoned
flask provided with a stirrer, dropping funnel, therno- neter and cool er
were added at 40'C 75 ni dIStI||ed1Wﬁ1t233 '

hritol

32
15 15 ]
The tenper atyy & ﬁﬁgﬁ“ tr%&‘ﬁf'ﬁﬁ Y gr'g i Jﬁ ;?Q‘Ctﬁ‘ E%E after the
start, the t“emaueatm ChelV@M neu \S@@ddde@u asawarnne @BH 8tknir® 750C at 175
m nutes aft eqhxc@ @ontamed cmq@ls g‘(aamtered The solid remamder on the ﬁlter was washed

20 1005M of““ (EAed @i carppolt er. nd P%n‘é@&tloﬁ 25 n
ater we e mlxed trate and then 1

wer e added a; d ,Imt geﬁf 9the &1p$t’£ i hutes after

the start. el SSthb ek doﬁheﬂ&assﬂ bl tﬁdrdda&eliqu&OT&e final vol une

of 300 ni. Wﬁ@msdlqelét‘w n@@d N&h]ﬂ!esfﬂtm anslnfhf &5 adaers of chiggefermi wns of 10 nl  at

90, 990and # ”S“’“ {The healer phaseyas 118 170,
125, 138n 14@ g‘m“;&é}ﬁg] > ;ﬁs amg%jﬁla{ééq@%ﬁ&fﬁ s and finally

a portion ofmikd with 1ato Rofhe rof mhm/za dhﬁfe dﬁbm% eﬂianoﬁ and & \&Iuallétof of the
addi ti on of <hlprefofn.r Ee @YFCE |°bﬁ1eowoe isas ythés: was Afparated 286 Jvi nut es, t he

reactildn ni wgmﬁ Iggw 9 Cé afed }X‘Esgr“% At o i l‘bﬁgﬂp wal added
until the ége 2 r:lu Grith OloUsha! ONAMRIIRd Waled b GrdbrOroLadRbveld suStIg 30
distilled wabsesityand t hen 2625 ml of et hanol (99.5% were added under

vi gor ous le@t il &Bn The t s allowed to separate overnight.

The pr2&ci pi tat gkél# J‘y\@ol I d phase was separ at ed f#%m the
cl ear not her Wfs by f| Itratlon The not her |iquor was evaporated in
vacuo to 600 rrLosanfdwdgiheawdngl\lathsbtws added until the pH was 1.0. The o
evapor ati on waxacePhued unti | %ﬁ!ﬂjﬁﬁ\?s tantially 35 280

nm . The salt crystBFY being precgi%ftcﬂ dt qﬁd% evaporation were
filteped and &ﬁe PERHLE Joilihdavas k@ gy pr%fmmeof%ﬁr%om&%m iBbh QN as ishe

not her |iquor. The washings were mxed with filtrate, and’then 30 of
distilled water were added. To th@tamlxti‘!&re t hus obt ai ned 825 m et hanol
(99.5% and Prpzatm o oo PERRrANGE & %pco 1 “’g!%os a@géger@é olrlmed The

heavi er of tl"fmé’are mm xg{lga fﬁgﬁ nc ans}f@ ewas over ni ght
and the pr eaisqalvwhexdo smldisnneu y;s&aiz&odmeﬁperrﬁmwemdayn éoniamngm gnrf The3crystals
40 were waslife@h vm6tHanFlisﬁl91tVé’dmekOﬁaﬂcﬁf attﬁs V@f migd mammw-r and 1 part of

distilled ‘E—i’r" 1;4 ng‘ X?rE&Bﬁ' % fij ng a total
vol une of 2 Qe waaa p!z(m wer e added
and t o phaaﬁﬁlte\t\mh&exfpﬁﬂ ﬁte@hs cidial toecraan &linp&ﬁtufehaﬂeﬁl red)ldm h 31 4Riad ) wefs

separ at ed afiferni! é(OW"ﬂh W!P‘S‘iﬂuted to @H00gjn O’}' é@le FandYEl}elm of et hanol

(99. 5% and“'%n - tg;gj ﬁ{g‘;&ﬁéj am‘faé’ el ‘;‘,’ B’Itgml'he heavi er of
these was segpak b culkeed ,“mre shibstiR&) \mct ﬂn@f m O ke acet one and
dried4on vamampexbmrermated o Gﬂfésmd)kepad(etedmezs riln@tesdandetﬂenpho@m@bn was @i | uted

-

$ it t d 5ol
VYVI ¢ |hd258(r)n QE eﬂzlsgmlr?ngoeuﬁd P tame 'ﬁ'ne%ol‘%%n wgi gﬁ‘reg th?c&?g ga er to handle.
| € g'ﬁltgqlate S. The S‘&si futed with distilled water to 600 ml whereu &Y
50 Vi ght | as® RN ofll9¥)5£10 ethanol’ Yad YA Tukig vRétbus stirring. The predipitéte W w Cl -
Cont edb obtained wasGfillofed offf and wasl@d with 100 ml of ethanol, diluted to the same 45

1.411. 266 concentration as the mother liquor, and with 100 ml of nol diluted to 75%, and
' ' finally three times with 150 m! of 9.5%, ethanol. The washed precipitate was dried
in vacuo at 50°C.
Yield: 28.6 g
50 Total iron content: 35.6%, calculated on the original sample. 50

Example 34,
Preparation of injection solution SEM 12—72 A.
To a round-bottomed flask provided with stirrer, thermometer and cooler were
added 130 ml of distilled water heated to 80°C. 21.1 G of dry iron preparation SEM
5% 12—72 was added to the water over 5 minutes under stirring. The temperature of the 55
mixture was kept at 80°C over 60 minutes calculated from the start of the addition
of the dry iron preparation. The solution obtained was cooled to room temperature;
it was diluted with distilled water to 150 ml. The solution was then filtered through a
Seirz filter plate 3/1250 and through membrane filter Millipore 0.65 u. The filtrate
60 was filled into ampoules and autoclaved at 120°C over 20 minutes. 60



The pol yner prepared according to the above descri bed nethod was used for
the preparation of iron conposition SEM 13/72. Exanple 36. Preparation of
dry iron preparation SEM 13-72 in dlluted reactlon m xture and 5

wi t hout | actic acid. .5 An anmount of pol yner
P 7-4-72 obtained in Exanple 35 correspondl ng to 40 g organic dry substance
was dissolvéd in 300 mMl of distilled water at roomtenperature. A solution
containing 60 g of [err], .[err] dissolved in 100 mM of distilled vvater was
m xed wrth the pol yner soI utlon at roomtenperature. To the 10 tay

t hus obtained wgre added during vigorous $#1%%%ng 1440 i of 1M mgm

sol ution, the tenperajyg;0f the reaction m xture not being allowed to
exceed [err] Af t er 55Tetmlnsh emeest r oom t enper at ur e, 5t1Hen!ge‘ erature of the
m xture was rai sed toFqfrepyiron cphientri xt ure was kept at enperature over
20 mnutes; it was th%ﬁ °¥Bol ed to room tenperature a;npl |Itered t hrough a
Seitz filter plate KoRpsorphn deiichd frehk RbMAGusdBatrer 7 daysli $695 ed to 2000 m with
distilled water and t Bsfetiédd&Gromin usifie & 9abbitswinktaol e added 15 under

vi gorous stirring. AfterﬁW‘*r'PPlﬁmf@éthet"ﬁé“"ﬁr eci pi t at °for med was filtered
off and dissolved in a mxture of 400 mof di;stilled water, 10 g of

pol yner (cal cyl at eq’réiﬁra@cfngf-pélﬁned w—.wbﬁtfmqﬁlammtaOepmmo@ﬁydﬁ,rvhmghomerhe I
tenperature was raised to [err] and keptactidnieneeover 25 minutes and then the
sol ution was cool ed t d°raobhr provided with apgrrechdrorpig| feels BFCt on
thus obtai ned 1M HEEERAY Lolesiety st 8O0 Qder stirri ng until 20 the pH of
the solution was 6.4. The agdilel iwarr Wwas then filtered through a Seitz flltiesr
plate EKS. The filtratso padadHl uted to 600 mM with distilled water, and
then 1200 m of 99. 5%?’(%5‘6@“ @d lefersd whil e vigorously stirring. After 18
hours, the preci pitaté bt BFYRE filtered and washed first with 100 n

of ethanol of the samerheepeBhifed) itRMmiklre was rais&Btol 7IEC.NMY Werutes afidd Qlie sl t hen

with 100 M of 75%@& tapoiture Maerapedeoi §57C amcbagwasovtehémo 7985 andghwautehsfee ti n&&
with 150 nl o0 99. ?H "rdtenlt ed{nv o aj. a,ert ove
3 houra v erd: 53 ped bt b gl Bl o 354 0ncS

35. 0% by wei ght of | ro8.G &n 3 Thissobidd in dxstxlled watef QDA fifd] IvelGme bf mrrﬁlctl On

sol ution contai ni ngrhersorobqamebhla@hilsoimosm acmd Wpomons @0101'!01 9BOW amd 100

r ound- bot t omeé f | a Ba° rpf ’Oé“tl 11?30‘61’ 155 =
were added 130 ni f?:t ‘Eggf‘ o f Eﬁ%ﬁg&i@ 4%‘3 ’““ES_La

dried iron prepar atl omfeSEMo nufed, RO teddtiBie Mixtue th
distilled water ovesiM HTI mla!ntdﬁeﬂsurmhdaemﬁswals 10171 Hikg. solthien wﬂtlmdetoabioanlnemg was

kept at [err] 335 distillgg, ?terG@dn*m%%g eIl t( &Pk d\]qe reci “;“{%F“

30
addi tion of the dridfliky B BERSACA LA ¢ AR IR ETaBE ik Gty S Rabe 22t oom
tenperature; the phhotis liduof waéraﬁp&awmewafa zbhseosmlahtt uram 1MANGH|wis b@iddt 0 150

mM wth disti I | ed vmtﬂethc pH IWes E®[Tht evaprragas Wtsrvernxnﬁqdllltl@rtMOMF wesgphbstan®@dy t z

filter plate fb. e sl GryEgps B ;lggmgse garligi e sy Teperfi . TR
t ek %Blh PR 3" B i} fsdaaﬂwﬁf'p%

filtered solutlonwa_.;e I f1irfle, OHR Ia,sma err]
for 20 40 M Nuhie@re thideobtafpd LY mneﬁﬁburqgﬁr,{,)ahﬂ amﬁdcmmrm wegladded. Ot al
amount of iron of SIWQPhaﬂOW@IWEd @h Pfrﬂheseﬁvasfseira wer#ll ﬁeo ssqnécom t4g
of the sol uti#h vvas""ﬁf‘;’zas dwuhaﬁﬁf fﬂ—\ ;;;_L "%@T’ﬁx

absorption of iron gk ﬁﬁ-&e fu;,,e of ur S,

24% of the adm ni st setl ethmmn (!mij/ baelmoemt ﬂectrefdrm wert ladﬂeduanchewo phbses were
Exanpl e 38. formed. The heavier of these (volume 140 ml) wa gp wr@TS %
ﬂ‘e
ge

SEG 30-71 froft? dul ffdspilledar “ﬁﬁ;@, Ay 46t Hpkonh

round-bottoned fla zu&e QF hdd® ecﬁmszra.rurz rueremodrtaﬁualon nea Qﬂﬂi@ rret er
and cooter were added divted weirtr 35 1Bl0of distilled water @@buain agyrsp whllcleuiaswasiee ro handie.

50 12 g NaOH 30 g Yjtldc®® c acid lactone 60 g dulcitol 40 M

epi chl or ohydrr wer e h% continuously over 48 minutes. The tenperature 3§
was raised to> err] OWedighd ssibn ALifgS amdskept there until 165 ninutes had
passed. 55 After 165 Na'rletem, the terﬂiéﬁerre was raised to [err]. After
300 minutes the tenperdr GPEehas | ower 8% 8/Ferr]. The tinme is cal cul at ed
fromthe start of addition



of epichlorohydrin. The polynerisation was carried out under effective
stirring. Besides the reagents |isted above the foll ow ng anobunts of NaOH
and epi chl orohydrin 60 60 were added: 35

1,411, 266 3517 g NaOH in Sol1d form
10. 1 g NaOH di ssolved in distilled water to 14 n 18 m epi chl orohydrin The
addition was carried out portionwi se according to the follow ng Tabl,e: Tine

Epi chl or ohydrin NaOH solid form NaOH sol ution (mn)

() (9) () 60

175 44 1,411,265 90 3 1
120 2150 — 2
165 The polymer prepared accordmg to the gboyegdpscribed method was ysgd for the 2
195 preparation of iron composition SEM 13 /72. 2 210 2
2.8 255 Preparation of dry iron preparation SEM 13—72 in diluted reaction mixture and 2. 8 270

8 28% without lactic acid. 2.8 309

2 8 315 An amount of polymer P 7—4—72 obtained in Example 35 corresponding to~ 2.8 415

anic dry substance was dissolved .in 300 of distilled w ter at r
M nut es af&xﬁﬁeratfna &tsaltidon ntﬁ‘},ixﬂg 30lqy &fi ®uT1,0f 6 SI&E yi@olnﬁwg;t he reaction

m xt ur e wedistagboeer vo hized lth She\\polyoter dditiiClat mmeterapbd@d'e sTowey during
cont t%hual BB %h‘?é“e t“ieF’ %%M H@‘P""!ﬂ/&%mﬂﬁ gﬁ ‘édl N?Ht he pH was 0. 9.
X

The aci di f{gd o gsqp ‘jﬁn&gﬂg lmeé‘fngﬁ iBder on filter

paper was staSIText nfikdult W kept at thf!iQe erafiire &NZNBInues; lithh8 cheWcéoedone vol ume of
wat er. Theowesthi sraw;raed rﬁltmdjmwha Sellt)ﬁltdneplah Ko atheﬁmtecwrnt hen was

di | uted widiegen 2 “g‘ 9(;{11 gatesrand gen e1%8din évev of fhe

et hanol  CONEledan ol dhxtuldcor W6 il 1o dlodias! p’é‘i,’ o :S anol were added
under st i rdrgaaig;drt di\smnt @nmo(ﬁmleSf&M\/BEOH iamréaaaﬁdsemmmcght The not her
| i quor vvasandémmeeobvar?d meesraMFmdheﬁoluan@rFO@ ometgmpsfatyge. s

cont# nin T‘?LQ“ °°°led:r€%" ‘51‘3 %:;; Ve, 1 “J:édﬁ??ﬁ THErs lf| I té? paper
was WaShe 1 Ié iy trgfév‘:?ass dlll unﬁib w1th tlil.ly F'v& oué} Hﬁlt%g};rgﬂconcentrat ion
as the notdies.s{] anunsl. wa?bmedvazamu ﬂ@rduslﬂwrdngwa&errmsmﬁlrs whd predigeeef i | trate, the

ori gi nal v@tamwﬁfﬁ;w 0? e sapgdomt@gatiop of 99. 5%
et hafrol 4 lqlgfm‘fg IS%Dml t"é,I b 7iﬁ,€ “’ftﬁmm decar%?ed from
the syrup \5@ G’B@rg Yl &3 Eafi idd rau ntﬁi)ﬁ'hélﬁ t%&nﬁiﬁfed 20 to

12 M of wiBER0Y, dneeigit®f indn. of 99. 5% et hanol The m xture was allowed to

?talnd 20 for 30 mnutes. The th I quor was decanted and the syrup
vol some 55 mp,,., et Vidif Eofm@f andsim Oz 0f 99. 5% et hanol .
e e i

After 30 m nug Dhordiéd flask) Proviti&dr Lr,\@8erSfap aieah®d from the
not her | i Croeser wéEhed rla@msdmsmmtemm @asmeiiﬁd%m 803€C. 9195 8%fet hanol, and it
was dried §ri§ LRS"Pa‘t“’ ‘?ﬁép‘ y\é were F dded, % to renove the
Tir t o
et hagol. é B mmg SERPEEIL Il o 3 o
pol ymer S leBt wad 7. I"Yﬂen@l 4% Na+ Cont ent
3. 5% cal Clél)laﬁcﬁdwa@ r&didé'téded Sﬁfﬁlhﬁth?)@snlleu water; dﬁkoﬂﬁ(ﬁﬁ ©d3then ﬁltered 5.2%

cal cul at edhroughdr $egel fibarpbitecNo. 1250 and through 2 0.6 x m@@brane filter Millipore.
The filtered solution was filled into ampoules which were sterilized at 120°C for 20
40 minutes. The injection solution obtained contained a total amount of iron of 51.3 40
mg/ml; 0.91 mg/mil of ferrous iron: the viscosity of the solution was 1.7 cPs; and
the pH of the solution was 7.45. The absorption of iron in rabbit muscle after 7 days
was 71%,. After 24 hours, 24%, of the administered iron had been excreted in the
urine.

45 Example 38. 45
Preparation of polymer SEG 3071 from dulcitol, gluconic acid lactone and
epichlorohydrin.

To a round-bottomed flask provided with a stirrer, dropping funnel, thermometer
and cooler were added at 50°C

50 30 ml distilled water s¢
12 g NaOH
30 g gluconic acid lactone
60 g dulcitol

40 Ml epichlorohydrin were added continuously over 48 minutes. The temperature :
55 was raised to 75°C over 30 minutes and kept there until 165 minutes had passed. 55
After 165 minutes, the temperature was raised to 85°C. After 300 minutes the
temperature was lowered to 75°C. The time is calculated from the start of addition
of epichlorohydrin. The polymerisation was carried out under effective stirring.

Besides the reagents listed above the following amounts of NaOH and epichlorohydrin
60 were added: 60



36 1,411, 266 Exanple 39. Preparation

of dry iron conposition SEM 11-72 containing SEG pol yner 30-71 F 13
prepared fromdulcitol, gluconic acid | actone and epi chl orohydrin. An

anount of SEG pol yner 30 /1 F 13 (from Exanpl.e 38) corresponding to 5

20 g organiec dry substance was dissolved in 150 ml of distilled water at
room S 'tenperature. A solution containing 30 g [err] . 6 HO dissol ved
in 50 mM-.distilled water was m xed with the pol ymer solution at room
tenperdture. To the m xture obtai ned were added during vigorous stirring .
720 M of IMNgOH After 65 minutes at-rpempesenperature, the tenperatusé of

t he mi xturé was Tarseg sj;l ieﬁg}mxture 10 was kept at [err] over
20 minutes and it wagyg oliégéi% ‘ég SRRl 4 mand filtered 10 through a
Seitz filter plate KQQ§ or e\/\s/as utedto 1000 m with distilled
wat er and then 2000 ml of 99 5% et hanol were added duri ngw or ous
stirring. The preci pithaedditopmas seied \puisportopyigs aseprdiner to shefollpriog Jisbleq in a

m xture of 300 m of distilled vvater 6 8 g of pol vmer cal cul ated as

organr c dry substance, and_10 rature was
raised to [err] and KBt tﬁer‘&mg*rrg n20 %%{ts dsfﬁﬂ’bl the Q&FSNP“?’ i

£5 sol ution
was cooled to roo enpera - y
whi | e vigorously stirgjng unti | the pH was 644. The soI utron obtar ned was
filtered through a Seitz filter plate EKS. The filtrate was diluted with
distilled water to 5080 M and then 1000 mi of 99.5% et hanol were added
while vigorously stirfing. After 20 1201lmi nutes, the precipitate
obt ai ned was filteregoff and washed with 502m of 20 ethanol, diluted to
the sane concentratiog as the nother liquor gnd with 50 nl of et hanol ,
diluted to 75% and finally three times with 75 ml of 99.5% et hanol . The
washed precipitate wa® dried in vacuo at [ er ] Yield: 20.5 g 25
Total anount of ironi8030.3% 10
25 Exampl e 40. Prepatsti on of injection sol u12| on SEM 11-72 A fromdry iron
conposition SEM 11-72;, To a round-bottoned fhask, volunme 500 m, provided
with a stirrer, therpopneter 30 and cool er were added 95 m of
distilled water heat&f to [err]. 18.2 G of dfy iron 30 preparation SEM
11-71 was added to tP® water over 5 minutes while stirring2-8The tenperature
of the m xture was kegt at [err] over 60 mnutes cal cul ated.dromthe start
of the addition of thg dry irongpreparation. The sol ution obtained was
cooled to roomtenperature and It was diluted with di strlleic&ivvater to 110
m . The solution 35 28 was then filtered through a Seitz“lter plate
3/ 1250 and through a3®enbrane filter 35 MIlipore 0.65 [er§. The filtrate
was filled into anposises which were autocl aved at [err] overs 20 m nut es.

3

Anal ysi s: Total irefa—ecoentent 56—2--mgfnt—=40

Ferrous iron content

40 Vi scosit 415 Minutes after the start of the addmon r%pl in, the reaction
4 ing continual

led 60°C. 5§ Ml 4M HC]
7.8 ADSOTPLi On OF FubBE akd GiBinga BN HOTURCHE: RILE Lk 1<ibeyp3{ o X 2ldifed Of

ironin rabb;(;t ur |r1%aeuiﬁlumrx 1%?2;”%?““‘% rema;nder oan;xllter papkr lvesiwgshaf tvzk t he 0
| nj ect | on ml ano. ut w1 one volume Of water. e wai
ooEiE“'g
| Gbdh)

Preparation of polmﬂs@@‘ ej]‘g;j"&éjﬁ? T & aggd. fﬁ;ﬁ% , and

epi chl orohydrin. TwRredadded Gl edVitd hana &Eﬂni’gﬁterl‘hc
dr oppi ng f unnel tdnﬂrenbmt os dsChnted and e chntamddrewhmhe:pmsad dEd syattp %e;m

50 150 I l l ég ﬁ\ c COﬂCCntel'r o ianH ;!(e:w 01' asg (yg

manni tol 350 M of éml,@ g(ﬁ%}yégb gﬂg‘g et Y pvailvens Q&wm nut es.
The tem 55 pel’atalddl ase\mb oirms,edthml Lvae I’alldeﬂ)Vﬂter@G nnﬂuras;ttﬂemeﬁérquh&tvad from

t he st art of t he alddipted dngm the syrup (volume 60 ml) which had formed. The syrup was mixed
to 12 ml of water and 120 ml of 99.5%, ethanol. The mixture was allowed to stand 20
for 30 minutes. The mother liquor was decanted and the syrup (volume 55 ml), was
mixed with 11 m! of water and 110 ml of 99.5%, ethanol. After 30 minutes, 50 ml
of syrup had formed and was separated from the mother liquor. The syrup was washed
with 3 X 25 ml of 99.5%, ethanol, and it was dried in vacuo at 40°C over 45 minutes

25 in order to remove the ethanol. The dried product was diluted with water to give 46 g 25
of polymer SEG 30-—71.
Analysis:
Loss of weight at drying 19.4%,
Na* Content 3.5%, calculated on dried sample

30 Cl~ Contents 5.2%, calculated on dried sample 30



of epichlorohydrin. The polynerisation was carried out under effective
stirring. Besides the above nentioned reagents the foll ow ng amounts of
NaOH and epi chl oro- hydrin were added: 37
1,411, 266 . 37 161 g NaOH in solid form
50.6 g NaOH dissolved in distilled water to 70 mMl 90 m epichlorohydrin
The addition was carried out portionwi se according to the follow ng Tabl e:

Ti me Epi chl or ohydrin NaOH solid form NaOH sol ution (mn)
() (9) (m) 60
575 36 L 1,411,266 90 €
12 105 Example 3918 120
18 135 Preparation of dry iron composition SEM 11—¥8 cdydining SEG polymer 30—71
20 165 F 13 prepared from dulcitol, gluconic acilplacteng and epichlorohydring) 182 _
10 19 An amount of SEG polymer 30—71 F 13 Eample 38) corresponding to

20 g organic dry substance was dissolved in 150 of distilled water at room 5
10 22 temperature. A solution containing 30 g FeCl; 4 dissolved in 50 ml distilled
14 255 water was mixed with the polymer solution at room temperature. To the mixture14 270
40 285 obtained were added during vigorous stirring 720 ml of 1M NaOH. After 65 minutes14 300

at room temperature, the temperature of the mixture was raised at 80°C. The mixtu
14 31?} was kept at 80°C over 20 minuteé c'il_nd it was cég:oled to. ro temo%a e and fil rer§4 43QO M nut es
after the shbgh #Beitzs@tet plaftt Ke2(dhd hildiate Ghas amxscm,or )fl:ﬁr kit disti@dr eact i on

m Xt ur e waswagghed theh @0 lrt%f.9925(° dfianglf wedd\addikdt] dusipg eigerddedrmg.Cliley under

conti nued cRSEFRIAL oBgedYs ;g;?%%ﬂ ﬂg%ﬁ%se}iwdvg ry&sr:{]%n q)n'}l@lhrsrﬂledhe pH was 0. 4.
The agj di fi B Jobabih D el Lot b sORRCeal kb Gheet ol B0 e SHElBLal ON fiisl ter was
washed Wi t heothéh wHs cddled to roomOfemphirdvhtt.€Th @t BRRA lsolftR &vaPaiitd eMhdmol and one
part disti|whild wgatoedly) stirfigeunh shei pld wai §u4i The 3@utipa dbwinedewtaswiltetedt he filtrate
whi ch was dfe S obf&‘e’(iﬁ"}‘gf edhogitralp vepdisted gyt dist Y‘EGQS’iﬁ) excl uding the
an n. of 99.5% “ethanol were ad lé vigorously surT, Atter

et hangy corfat Hetlel et Ao ias Nomthed WAL Rferect b Und oathia S 50t danol sger e
added whi | eetshdl) dilufed tankk {ahe RorciifratitnXds heemWhAS 1Rhdraing dvith Goshlagid over night.
The not her ddiagelodilugd go d&%aand apallyndiret higey with 7hab rof 9kl ctharsbribliest ed of a
syrup 15 Was‘;ﬁggﬁ%‘?‘ﬁ%%ﬁ%%ﬁ”% filtered off. The remainder on .
filtegs was wa @IMJM?@N@‘D,g%JS of ethanol diluted with water to Jfshe sane
concentration as the nother |1 quor. The washing liquid was m xed with the

[ . of distilled water and

filtrate whose origi nal. vol ume W& .. 150 M
ol B A AP SHORSEE0" i hut 65 ¢ he

1500 ni of 99.%5%p %ﬁdwewwﬂyéﬁ“?"

mot her | i quUOTr MRS ARLENbAL A8 VhiGe $006r

R

_ _ niS poHdd Witk Ghukadmi-ecaag, vol une 20
370 ngo Theand \haldp whteSaddedk @5dmivoft distifldd whterdfeatel ot $0PC.eld.20@tobdryaimgl 740 31 of

99. 5% mepaprip HEW . 11 wat added @ ey ghinuggs g?rﬁ%“f"&rmo m nutes. The
Ira |
W

a qW
not her | i qUEPPHEES rﬁ% a ver TS s xed with 32
M of di Stijorrtgo e(gcéﬁffEl 4 ea sl'(l%]t& (tEi'oﬁ Tfkv%ﬁgrf jﬁwas%ﬁgd_

diedite@ RN ! 110 ALl Bfe sOMidH NUt es, the
nmot hews | i queds diashilded alrbugtl 2aSetlz tihe mare Bif12¥asdvibrotgbch menghnang fijer1 60 P of
99. 5% et hanMilligered O6f t2h The Yilupgowep fillsd” ipty ampoules jyhishovse aqtpavedadthed syrup was

dried in vatdd & 9P P*Sover 2 hours in order to 25 renmove rest of the
acetone. The dij&¢s.product was then diluted with distilled water 38
1, 411, 266 Total iron content 50.2 3hg /ml
40 Ferrous iron content 0.8 mg/ml 40
Viscosity 3.0 cPs
pH 7.8

Absorption of iron from rabbit muscle after7 days 89%,
Excretion of iron in rabbit urine during the first

45 24 hours after the injection 13%,. 45
Example 41. . .
Preparation of polymer SEG 26—71 from mannitol, gluconic acid lactone, and
epichlorohydrin. .
To a round-bottomed flask provided with a stirrer, dropping funnel, thermometer
50 and cooler were added at 45°C. 50

150 ml distilled water

60 g NaOH

150 g gluconic acid lactone
300 g mannitol

350 MI of epichlorohydrin were added continuously over 50 minutes. The tem- 55
3 perature was raise% to 85°C over 60 minutes calculated from the start of the addition
of epichlorohydrin. The polymerisation was carried out under effective stirring.
Besides the above mentioned reagents the following amounts of NaOH and epichloro-

hydrin were added:



to 271 g in order that a product with a suitable consistency would be

obt ai ned. The pol yner SEG 26-71 was obtai ned. Analysis: Loss of weight at
drying 19.9%5 Na+ Cont ent 3.1% cal cul ated on
dried sanple 5 d- Content . . 4. 5%

cal cul ated on-dried sanple. Exanple 42. Preparation of dry iron conposition
SEM 52-71 cont ai ni ng SEG pol yner 26-71 F 11 prepared from mannitol,

gl uconic acid | actone and epi chl orohydrin. 10 SEG pol ynmer 26-71 F
11 (fromExanple 41), corresponding to 40 g organic 10 dry substance,
was di ssolved ip,300 mM of di stl |l ed wat en @fzsgoom tenperature. A sol utien

cont ai ni ng 60=~g—ef—fterti—=6 CIr[ dissotved T I00 M —of —drstiTTed water
was ni xed W|ththe poI1 in splid J’; ﬁ“? ng’ra ure. To the m xture so
obt ai ned were added du ﬁﬂe veS i P of 1M NaOH. After 75
m nutes at room 15 - t enpe ature the terrperature of the m xture was

raised to [err]. The riiixtaddidonwess cdedqlt our poriantvist licerdihenyrhy tatlowing Taber 20
mnutes and then it was cooled to roomtenperature and filtered through a

Seitz filter plate -wt-ed—+6—3930~A—with-
distilled water and t |Téme 38Edichlorobfdri®9. 5%a®HratidFormer e adfel@d s olpidne

vi gorously stirring. preci pf™at e obt ai nedehas filtered df and

di ssolved in a mxture of 20 600 m of distilled water, 5.5 g pol yner,

cal cul ated as organic 89y substance, and 20 26 ml of 1M NaOH. The
tenperature was raised7io [err] and kept theredOover 35 m nutes and then the
sol uti on was cool ed t 09§ OOM t enper at ure. To the cool ed sol uti on was added
2M HCJ during vi gorousg §t| rring until pH 6.9. The solution was filtered
through a Seitz fllter | ate EKS. The filtrate was diluted with distilled
water to 25 1000 1A% and then 2000 m of 98.5% ethanol were added while
vigorously stirring. 12% The precipitate obtailded was filtered off and
washed with 100 m of ;gghanol, diluted to the gane concentration as the

not her liquor, with 1885m of ethanol, dilutedsto 75% and finally three
times with 150 m of . 5% et hanal . The washed precipitate was dried in
vacua at [err]. 30 180 Yiel’d: 36.2 g

30 Total iron content:1829. 3% cal cul ated on thelbori gi nal sanple. Exanple 43.
Preparation of injectijgf solution SEM 52-71 Aferomdry iron conposition SEM
52-71. 35 To ound-bottoned flask prgvided with a stirrer,

t hernoneter and cool er was 35 added 100 ml of distilled water whi ch was
heated to [err]. 17.032%G of dry iron preparatil®n SEM 52-71 was added to the
water over 5 minutes WA#le stirring. The tenperature of the Mixture was
kept at [err] over 55,8t nutes calculated fromthe start of tfe addition of
the dry iron preparatl ﬁ The soI ution obtai ned was cool ed to 40 room
tenperature, and then t e pH vvas adj usted to 7.1 with 2M HCl . The sol ution
40 was then filtered 2&fough a Seitz filter plate 3/1250 and hrough a
menbrane filter MIlipoee 0.65 [err]. The filtrate was filled i nto anpoul es

whi ch were autoclaved g [err]Jover 20 m nutes. Analysis: 45 14 Tot al
iron content 45. 5 ool 45
Total ferrous iron content 0.4 mg/ M Viscosity

2.9 cPs pH 430 Minutes after the start of the first additidn & PREINoRakR BheOfaclidnON

rabbit nuscl e after m&ntkays coQdPed0°C. 25 Ml of 4 HR InleRMd@H slowliuntdéd cortintiadt
urine during the coolmg and stirring. Then 6M HCI was added unnB@e H mm'ds Taé ’g@chﬁqdhe

C oA ; ﬁlt ltgrrﬂg 8
| nj ection 10 . dll @ﬁ{%ﬁé me anola one pa dcﬁ T;‘F’ ewash1 [g 10
gl ycerol,. gl uconi C ﬂﬁ)& ith dxstﬁ water to a vgﬁﬂngaof?’ 1
round- bot t omed fl as kOZDI’nﬂ\deﬁﬂgim& &hﬁolstmfarnar in W¢ opping GqdidimIed Mltohes.s®- 55
nmet er and cool er wetthangldwiee] added swhiles stixringi 21k | then| the piixture was allowed to stand over
night. The mother liquor was decanted and the remainder, which consisted of a syrup .
15 containing crystals, was filtered off. The remainder on filter was washed with 75 ml 15
of ethanol diluted with water to the same concentration as the mother liquor. The
washing liquid was mixed with the filtrate whose original volume was 750 ml. 150 Ml
of distilled water and 1500 ml of 99.5%, ethanol were added while stirring. After 60
minutes the mother liquor was decanted leaving the syrup which had formed, volume
20 370 ml. The syrup was mixed with 74 ml of distilled water and 740 ml of 99.5% 20
ethanol. The mixture was allowed to stand for 30 minutes. The mother liquor was
decanted and the syrup, volume 320 ml, was mixed with 32 ml of distilled water
and 160 ml of 99.5%, ethanol. After 60 minutes, the mother liquor was decanted and
the syrup was washed with 2 X 160 mi of 99.5%, ethanol and with 5§ X 160 ml of
25 acetone. The washed syrup was dried iz vacuo at 45°C over 2 hours in order to 25
remove rest of the acetone. The dried product was then diluted with distilled water



39 1,411, 266

39 150 M distilled water 60 g NaCH 150 g gluconic acid | actone (99.5%
300 g glycerol_(99.5% 5 The tenperature was raised to [err] and
this tenperature was maintai ned 5 during the whole synthesis—4060
M of epichlorohydrin were added in portions of 50 m at 0, 15, 90, 150,
210, 255, 300 and 330 mnutes after the time of the first addition of

epi chl orohydrin. Every addition took 10 nminutes. 205 G of NaOH was added in
the formof pastilles according to the followi ng schene: 5 g after 15-

m nutes, 10 10 g after 30, 45 60, 75, 105, 120, 135, 165, 180, 195,
225, 3840, 255, 270, 285 10 3QQ, ﬂ?ﬁ. 330, 345 and_360 m nut ed atter the

first addbt2rpp i brdepihahd p'l'bd]hydlﬂi 1 suit3M) codistdntyesounll tecdbtainad Ther st addi ti on of
epi chl or d?Wleiﬁin!ﬁr?lefa&?ht@de xture was cooled to [err]. 50 M_of 4M HCl
and 212 nl M HCI were added while the cooling was conti nued to room
terrperatureL ngddi tipgas of acid, the pHwas 1.0 15 and t he
vol gne was NaSQ:oﬁﬂem 20 M of dB3Y/i talcalaredvai aﬁedasaﬁlpIBOOO nm of ethagol

15 (99.5% W&T &oeitied whi |l e st A9V taltpulatgh@n diiesnsamble. i xt ure was all owed to
settle over- night. Two phasesg werte or med. The precipitated white and
crystal | imiganbd 6 BHASE WRsiIGPOIM L. 7§ QS B fAmaTRho |1 quor by
filtrati on aRdivyasghaed fmntxhanand{ ghidortid acif la@bra and kpichbebhpddh. The washi ng | i quor
wasili xe\o}l@wsﬁgﬁ -Rolygnerf 24- flr Et’é (f%v plig ‘tlm-tcarme?dmg to;ﬁ?/elqsrsg‘éiof 3900 m. 780
M (1/5 20 After 30
m nut es, : 152@3“ t%mlg'gggfg soluti&y 2t0idén m lg'ggl gﬁ?%{di% Im fdine@OUNt Of 468 m
chl or of OrWErd/\ﬂldedaﬂ!d@lvxg((r&'heura@WO md bf mlnlNaOHf aftmmetmm edrobror obt ai ni ng two
phates meennsemﬁfme t Wmlm}m@ %Emelww ure Had

separ at eﬁ gg‘" fﬁi%% \tf’&l @H s mixed with 250
m et hanaisufidd VB deh of 99.5/, teeh | Qe GEL ésxy of 500 nl).

The m xt unemxva%?hﬁbteomcé boaist awed fowed miffgind dx’gkaved/hmrae threv®f p hases wer e
f or 8&d. % ﬁtﬁﬂéﬁ ¥918. Polggemnrf? gtoggggfe’g 1P earxs}ﬁagials wAi ch were
renoved ntésa B sol ée:%fci l'é@- OQ'O(W?- Iihb ?t@ 1/2 vol . ) “of

et hanol (w29 adf 2BNHCI Buriti vigddols stied ng)unfm pn: borna‘sarumn Wistfidere@ hours the' heavy
se (volllrougBSOsz ﬁlwhlptm ER$.nEkt ﬂ.lastemaxeidutwl whh I§Btlltrti wkerde sti | | ed wat er,

30 %% "e SETHE: Af t er2530
Ptes, TREGEARS ?ﬁrﬁ%ﬁﬁ o T2 e

and ni xedsyy, b ﬂxﬁumm(elmowmuso)mmf gd’uss; éthdn&ldThﬁirﬁhedqmdxpmtEh 140 m of
ace%gne Wamfleﬂh?qcmtatm% dried in vacuo at 40-[err]. Yield: 1623(2) g (It is
to not ed by evaporating 35 and

e B S A

further treatnen

f('ﬁ

ﬁ:D

35 Anal ysis: Wi ght | oss at drExamgle 43.5. 2% Nan Contents 2.6% ww
CI Cont ent Breparation of injectipn @o}@tx%&‘)ﬁl\?@z—ﬂ A from dry iron composmon

le 46. 4 gﬁ él‘@:k provided -t;]al sti rmometer (Er GRarati gy of dry
i orpr enaieatite SSERSET b e e ged faée 8bol , glliconi
aci d, anqbregmtthSEM) Bi3rd?l was aBd_edGodfe md rﬁE@sMulﬁanrﬁngls‘h(fl nal product
f_rom_ Exaél?iw@ fﬁ?{;ﬁﬂ%@‘ S%M’F a‘c’qu n?%e J ewe §§ ‘P“n a 50 m of
di St 1 el 2P ;ﬁg)fvfﬁiiﬁx@a 7 wit é’zﬂ{i v{ﬁéﬁﬁlu%g‘: g of 4ha0H in 400
m di Svho dhkre Bicadeat "Bfouphas SEEZENRY Hlske 341250MandhroSgh £ mblakdkhe ffer SOl UL T ON were

added t o Miltipors @I661t . GFheofltrgpo [wanmbHledaimth #!mvul:scwadl dere‘ﬁheclm&taur e obtai ned was
heat ed t &9 €P°FF 2QMBuES-stirring and then nine portions each of 24 m NaOH

sol ution weygnagdded. After each addition of NaOH sol ution there were added
14 a3 of f eTowlGroaltbment de sol uti on prepagedydiy di ssolving 60 g ols[err] . 6
[err] in 90Terhl ferfousidon contentdi sti |l | ed wat e#.mgfle ei ght een portions of NaOH

sol uti on an¥is%®8¥ric chloride solution B39 cREre added over 20 minutes. 5

Mnutes |at®f, 45 m of NaOH solution wete added and then the t enper at-ure
was_kept atAt[sﬁ'f)ﬂidnoDi\t@rralﬂmfmusdd‘aﬁl%r72!5ysm Mites under continued stirring. The
m x¥r e vvasE’@Gm"eﬂlr?fUmé pif gring dering eyt edz}o 550 M with distilled®water. To
the diluted sdf BT B®8ed 1100 m“’8f 99.5% et hanol . After 30 minutes

t he
Example 45.
Preparation of polymer P 5—8—69 from glycerol, gluconic acid lactone and
epichlorohydrin.
55 To a 3 1 round-bottomed flask provided with a stirrer, dropping funnel, thermo- 55

meter and cooler were added at substantially 40°C



55 not her |iquor was separated fromthe precipitate which had forned
and the pre- 55 cipitate was washed with 200 m of diluted ethanol
(ethanol and water in a proportions of 2:1). The washed filtrate was added
porti onwi se over 15 minutes and under vigorous stirring to 300 m of
distilled water at [err]. The tenperature was then kept at [err] over a

further 30 m nutes under stirring. The solution was cooled to 60 [err]
and the pHof the solution was adjusted to 6.1 with 2N HCI. The neutrali zed
60 40 1,411, 266

40 solution was i | tered through a Seitz Np11z62 filter pl ate. The sol uti3n
was diluted to- 4uu i th 1y rtTedwarer. 800 ML of 99.5% et hanol were
added to the diluted fﬁ’i 5%@' A FBE v gorous stirring. After 30 m nutes,

the not her. Ii quor was gepgr ghediché@mbhaopsgei pitate. The precipitate was
al l owed to stand for 130thgueglscerol K29.504)e- 5 Ci p| tate was then di ssol ved
in 250 m dlstllledvva r and heat ed t.o 5mnutesa

described abové. Aftgy L?' '%M ﬂosb%m" Jﬁ’gg)gg{; i 71| mﬁ'ﬁ Iter?>

plate the solution VRSmldd outls;obo 0502 210, 05, wod £h Qe Em@BOmd B M OF
99. 5% et hanol wer e addideh efntd!;hlos»hydrmlmg:y iflitior toRl) 1@101;:1113; Wheé nkaféH ﬂas uor

PSR W L R e e

three times with 99.MHemi Han@e. first sUdidhof EidABlRYdraldR: PR nWﬂrSs cboled i N
vacua, to give 20.0 tg GOTC &0 Midof| 4M HIGH aeh A 2arn qfrﬁM:drml aaermad dmlle‘mb'yolma ght

u 1 erg Aft t
of iron, cal Cuisat ed B I’9 gﬂ“'ﬁg@’? rg?rglﬂ 1St ed \:vat T. and z%ﬁ)‘f eﬁlano 15
i nj ection sol ution Qﬁﬁ/k o st e 0 ol e 4 to settle over-

SEM 57-69. night. Two phases were formed. The precipitated whﬂ@anﬁ?cr)%taﬁ;nﬂﬁohﬂ hpRaselr | ed

iron preparation SEI\Was?ePQf@tefbgfxsvfalthPe@halr motior diqyd :V%Yﬁﬁr:m@d wé; nde@j > 8¢ mb
mnutes at. [er d I n (é eofﬁ &/P ]i)ﬁJl ét?‘/l;&dg qcrhlorj);gféxwel;gé %?flﬁi q')(mr;;hed 20
as

was heated in an aut,g Gl Y Srirdtes, Bl T o Bﬁmm asr&zorouss
obt ai ned was filter eﬁloiorwrﬂughacﬁed t(Thd arhdumr of phlabﬁatheil;aﬁ@ for dbRinfng lebd ﬁﬂaes was

diluted wi.th 20 wag| degermined by iery). flserGlhoprb the marprh badl smaramsm@ Mol phepesi nt o

i nj ection bottles \/\/ﬂ?ﬁnﬁ‘c a‘e?}}se wé:é’f(%& F:?%élhe? %%55(%1 }(z, sta@ @m"l{g: The,

sol uti on obtai ned cq,m‘e v nﬁ) fcotdifel Svheé ON

content of 0.2 /rﬂc;ysvalsvw}sahomrt ermfvedlB SilweiRen. Ehef fleaz iwag nged nvithd2ir e si on
of [err] and a pH of(lé2 wl) r"ei 1ftsh) of ;921"? ?5% |h°‘¥nh Ectlon
of 20 g of ir perm?én"&f}f £.‘° o Kie utes, ‘Ki‘a“’
injection and t £set(mnzsorxhn aﬁxai forrhHd! v bHdSmRdd veith I4Fkﬁ1 v¥on

was 3% 25 V\HAT V\E df:lsm:hnddl Biter abd w@thphgsmlodfogatme.l dng thannio evao tded m/amb at

swel | abl e or sol ubl ¢ gap e of f val ent
metal cation, yhich a;g%%é%n égﬁ{f, h@&qagg%eyﬁl@ga% I"ﬁfﬁ“ﬁ%p" Sufirul 2) 4
at | east one hydroxy carboxylic aC| nponent whi ch is arabonic acid,

30 gluconic acid or Iulmﬂ'septonl c acid or a salt or |actone derivable
therefrom b) at Ieastgiﬁ% yhyeE i c & oh;)I conponent, which is glycerol,
a polyglycerol, tetrit |toI hexu w heptitol, or a partially
etherified derivative of one of these al cohol s with an al kyl group
containing from 1 to 5 carbon atons, or Exa let4|6all 35 etherified 40
derivative of one ofPrenseasien off drplirgn §‘1'°W“E‘1‘?“ Bﬁigﬂn lymgrr‘a’dbue:afn@&mﬁ ng

35 from1 to 5 carbon atoms; and c)PStIEEsYoRETO erEI’I zi ng agent which

i s a dihalohydrin as hete Bbs&ﬁﬁee s#ef 1nad, F @ (RADAP fien Eadnphessgianbed or e
defined or a di epOX|mleofeiscnh@mé|webedl@olﬂeddefal T0eul ofAd)stilled water. A %Parﬁe %&x

according to chai m Kowpepes add% *‘ﬁg@ I asgé‘;ggﬁqré%'l“m‘%?bt

hydrin. 3. A pol ymerS R e, 3
hexitol, heptitol, Q;bluﬂonpﬁﬁ'&bdﬂ mf@i&er dﬁtﬁdoﬂﬁﬁ@l{abluﬁbﬂtmi-eﬁuebddaduahitohol

with an al kyl group dbfferfic thiorie gaition preperesniey fbﬁsolanm@ob ofxEe&la k6l H ’GL?Q mifof 1 to
5 carbon atons3045 distlled dw‘“’i‘;e'rhe e‘ﬁmﬁ/ lons 63 E@( Q:lﬂ?l% Hngie werg‘}é?m 50
precedi ng cl ai M5 wWhelEits bR S otowas ke i SORC QAR Eltinded

gl uconic or gl ucohep;hﬁmg CTH& Qrhi I’waacG)B:H tto DS"CI aae'anmel u‘oheﬂi mbfvith distilled water.
To the diluted solution were added 1100 ml of 99.5%, ethanol. After 30 minutes the
55 mother liquor was separated from the precipitate which had formed and the pre- 55
cipitate was washed with 200 ml of diluted ethanol (ethanol and water in a proportions
of 2:1). The washed filtrate was added portionwise over 15 minutes and under
vigorous stirring to 300 ml of distilled water at 80°C. The temperature was then
kept at 80°C over a further 30 minutes under stirring. The solution was cooled to
60 25°C and the pH of the solution was adjusted to 6.1 with 2N HCl. The neutralized 60



5. A polynmer according to claim4, which conprises recurring units derived
fromgluconic acid, sorbitol, and epichl orohydrin. 50 6. A pol yner
according to claim_4, which conprises recurring units derived 50 from
hydr oxypr opyl sorbitol, gluconic acid, and epichlorohydrin. 7. A polyner
according to claim4, which conprises recurring units derived from

dul citol, epichlorohydrin and gluconic acid. 8. A polyner according to
claim4, which conprises recurring units derived 55 from manni t el

epi chl or ohydri n and gl uconi ¢ aci d. 55 9.
A pojymer according to claim4,nhbgn conprises recurring unitg derived

frcnrscrrtrrt-of——g‘r‘uvo*h?p‘rcmrc am—d—amd—eprcm—m—crhyth-m——re—#—pmﬁner
1 th S lter h
sccor O R A I S e O § mggved fr om
sor bi t ol et er@&dA uor was separat 1. A polyner
accordi ngoxhﬁhe.cbxadlﬁﬂafé Thh preti pla&nwslma&drte&taﬁd fdn g5 UHourk.STidepgre-v ed 60 from

gl yzerol cumgiltmwmh@ dissolied mndfOaml disvilled oy #Iidnheatick to N%Wn@r accerding to

2 a2 S T rﬁ;aff‘?‘:ﬁ%@“@ﬁ? & P ey o

soltt
gl uconi Cetﬁa%blcf,v 7120 hours mother liquor was separated
1, 411, 26frors QheUpredipitattrehidhi llaaefbxeeld tald didg'j’:\ec&ntﬁelv&i whdbed t&@2 withl ter plate. The

sof@it | on% ‘dleﬂmdedmt Uatzrofmr?v WStZH)CFF%%{“lgv?é&géﬁ%gggﬂ of 199. 5%
et hanol I stirring. After
30 m nutes, ??@Q%ﬁ uor%v\lgcg‘la?seeﬁar at%’c'i g "t he precipitate. The
preC| pitate was al |l owed to St @anflo47.15 hours. The pre- 5 cipitate was
g di ssol Rrepgrapipp gfgigieqyion gt Md”wa@e’r frgmdirhise rreparegior er r for 30 5
Les as o561y Bedabaus T%E. S B0 o8k I8 e rougha Seitz
T,

3/ 1250 fjubdeided Fbra em;, @o\e,asofdi h distilled water
and 750 6Htanmﬁ \&Qlﬁ%demhanwtmf et aazmeobvernznermmtes r'rhengw fioer 20 hours, the

mot, i 81 H# ﬁb?ﬁﬂl filsrate dh’a@ forned and the

preC| p| t te ““° i . °‘ and” wat er

on ta at
(pr Oportﬂoanao seiﬂm doﬂaﬁ oWO qnng& it nrwhzs c The precipitate
obt ai nedireszisg dmntetibpremovantwd°ctand vié (.60 e@ﬁsodmme&omrr@htxtpr eparation
contai ni ‘ﬁ clo gitcojp ‘°Wé’f mgo?f l"F‘F‘dﬁ' k%ég‘b’ml s 8/t hdavg e 3Sg“’—’pr epgat i on.
Exanpl e 37 HEPRy P P ATORE TR ENFER 88 3f romZry iron
pr epar at i onwl#iAT WE CLAIM 1S:— SEM 57-69.
15 17.7 G of A Ipbkysidlogiedly iimomopy eper swellable @Eoluble -pemeahdapibived | n Exanpl e 46
wer e susjﬂ%lfy ;‘.IC?%?‘C"SW% hppleegleat Pgply ity which RImRSFes AFSTRE B wat er . The
sugpensi GH' 300021 fedyies berkad 4R Al OGNAYE @fholi€'all, OVe1320 M nutes.
The m Xt ghiconis acid bt g@ucdiRfronia Gcid bl 4 @ltasd lictohodegitabietthdrefrom; | ter ‘ol at € 3/ 1250. The
filtrate wdy di leest out miytlidr@@lcohol Componemh whifH iSGUCMtaemolﬁglycegcm m and then it
was fill g‘;‘j}lsrﬂeb“‘f’lnf‘?%; o t e 4 ;lwazueg ‘é’Fl"fﬂg d at [err] for
12055 nUieHinea M8yl U8 b ofﬁ?@m 765 %9 it A0 Bl it al igon/im; had
a ferroq&,ﬂr@ecgg , a VI sco o'f 122 free2| ng
poi nt dgir $$SB1oltas©fon{ @Dlyx}leramd agerpHrlﬂ]:h 6. a6d1h§l'61@dr&b$0hep¢mbd’ﬁref rom I‘abbl t

muscl e Refl, B nferetrogde, of IRginhgore fdefined norpee diRerids oty bastinbbferenas 829 7 day's

efined

af ygr 2 > Al N LGLELOD, t DR EXGE Bt ne 24,hours after
t he i nj agldiOn %ﬁﬁ’?eBm l% Vﬁg’ . l?‘I\/? gf?é?mhé" %ﬁpﬁ;%?h(})b Adgl cally
i nnocuous, Mtwwn@mhdramgchnn dof alwlheex pdieyaivatiol sapgebitol hefitol,or m ng a conpl ex

with a |der %e gy Suc Pehofeb P @yl igeaspof iggSuni t s deri ved

fram 30 °”%"A°’SZ:“ S odlind RASE E?i\ﬁ’ AT LR BARD O e BdrekyCOTPGgENt whi ch

I S ar abafivexyl€ 1abid componefd ig)|gliCRR 6 Qﬁdoﬂapﬁﬁxc glidCRNERlOsY acraieil d or a salt or

| act one tlimorvabl e therefro b) at |east one pol yhydric al cohol conpeonent,
which is ‘g ‘}543 % ’d’l’h‘Chtcé‘f‘ﬁ’rfsfsd'Fm"ﬁéﬁ‘é‘PtdﬁF"ed ffeRitol, heptitol,

or sg parf 33 ﬁfpai,ﬁ@ Jco Imhosomgﬁs%s (ki 36 YoiO1 S wpth an al kyl
gr oup CORdnRhydrdxgprbpyRdtbitol, tgﬁlcéucca%i’d i epicietbhyd@. a partially 35 etherified
derivati ve 7oR mhaendccardieste cint bhdiich compriesaedasrg @myallerkvydl frgnoup cont ai ni ng
35 from ctt@ %"Chlla‘i*’l!yﬂﬁn&rd(ﬁ%m‘caaﬁ c‘),hc%t Least one polynprizing agent which

er _according. to claim comprises recurrin
i's 58 di hﬁ’(lnpﬂ%ﬂﬁ rblﬁ' ém% ufl Im. acid. 85

9. A polymer according to claim 4, which comprises recurring units derived from
sorbitol, glucoheptonic acid and epichlorohydrin.
10. A polymer according to claim 3, which comprises recurring units derived
from sorbitol, arabonic acid and epichlorohydrin.
60 11, A polymer according to claim 2, which comprises recurring units derived 60
from glycerol, gluconic acid, and epichlorohydrin.
12. A polymer accordmg to claim 2, which comprises recurring units derived
from pentaerythritol, gluconic acid and epxchlorohydnn




defined, a nonoepoxide, as hereinbefore defined or a di epoxide as

her ei nbef ore defined. 40 2. A polynmer according to claim1 wherein
t he pol ynerizing agent is epichloro- 40 hydrin. 3. A polymer according to
claiml or 2 yperein the alcohol is a he>1|4§pi66 heptltol or a partlal I y 40(“--
etherified derrvatrveof SJ(,n armarcoho Wit n ﬁl Kyl - :id o5

car bon atoms or aSﬂY m% W%EE Sggzl\g E’c% ng wWere % % 11:11:

A pokymer accor di i eomfa@yvgfawqtm Aﬂ@errea@ Sher WA Ol skl ﬁydr&y
45 car boxylic aci droe;ompcpmeip ipithte vm a epidofor @5 Acird The me-sal t or

| act one t her &of . Sipittte (w3 15&1‘5@@)# 2 Ghselledl\mtﬂ and\m%mi
f "?‘(f) ydri n

recurring unlts d “\’fggs ‘gﬁmfig m‘tfw'l‘%m%ddgter é}gﬂ
50 lTorre 26441 ﬂuagm;rﬁ brS®9s skasaddl | NQ

units deri ved fﬁﬂ the (pracxbimls @mylpmp\jdnmlr fidt ¢ p bmmscwamdr,wmandth

epi chl or ohydPi n. 790 ml gb aﬂé PRPriops Z:lxpnd diree ity sk j cdharol- 10
recurring units d Fm‘fg e1 f ﬂiﬂ;éﬁj’&h@g‘&h %@W@%Wﬁmam d.
8. A polymer accor |ng 1N corrprlses recurring units derived
55 frommannitol, epi chI or ohydr| n akamglewdoni ¢ aci d.

55 9. A pol yjrer acconguOtrof nestom sglud sé'ggﬁﬁlﬁl f5em drycleanRreéPATItioM; t S 5
derived fromsor bi t0'17 &QPJ“&\%E%J%&‘: 2N e QRN YO L Ppte 48 wefe

pol yner accor di ng sispen dafomsé 4 6 [ OB RS of aﬁurealmrumet %ﬁ&rdnvsad from

sorbitol, araboni cobtamddwanmea iig hhmutphlydr 4tn12080 over 20 minutes] TThe Anigoteysver
iy @te Pl 123Ai The Blape yagdilued gt r om

acc;ordl ng to,cl ai
g|._.:=_ 0| glozu coni g‘) ate Zfﬂx mbﬂﬁlj]solu énto m o&[ﬁgﬁle da%‘h'l n@eﬁg to 20
cl , Which COWllxﬁﬁﬁnlEﬂiEdJErfbrﬂﬂs ko kesnedle bl 02 iixl}m BRBIARF Y2HPY, Gl |

g|“UC-OI’lI c acid and freqznlng t}iomr cdbqrctsw?wzoé 03°c’§ and € pH lof 6M The absox?zz:: ;rg%gargm

1 411 266 muscle arter m)ecuon [o) mg o iron pet ER) a Ia rng t
any one of the pr&&cBiEig” &d T‘hﬁsexcrﬁﬁ%é’bmg\’féf‘“é’ﬁe" °F’§€&quy\79éﬁcﬁ%twa§sa ). 25
estimated by gel fi |WI—ﬂt’1i‘WECEAI[M o700 to 5,000. 14. A polyner according
to any one of the précad I@Fcalimnmsmmmléhlt apfsololde lpolyyér gpablepef i S
from0.2 to 1.5 qu'wedéguwaleém@ a,BAlyvalent saaal (cagion; vihich foev@nfewqwryng units

excl udi ng thg wei g S]QQ\‘. Yhe ﬂﬂlgmﬁa Biyg@ a&@r!:orﬂﬁdnéﬁ%ch is arabonic acid, 30
5 15. A pol ymer a@maihﬁua@ or @lucdheptahiclacitN@ ae¥al of erort! defaBle thesef@inbier t Nan a

partially etherifi edbﬁenllmatqnveolﬂfydméccbﬂ cempaerd| 'dmhois glysgiol; 2 mghtekt!},l group
containing 1-5 caffEp: a5k %‘ heptiely gi‘fﬁ%‘ﬁyﬂ“ﬁ rdegyative ﬁf
CO ols wq é ({ga xn t? bon atoms, Or pam

accordi ng tozs;any Q‘ngﬁgj h cvalkvl 35
10 17. A pol yner ﬁs,ﬁqrtds &g,ot,gmﬁj; ahdn % csot%llsn%wl1 al'l'y as y égs%mupb tafnhngany one
of Exanples 1-12, 14¢) 21 leaszpnﬁﬁquﬁﬁzmgugmt which i€ 8. dnuhlqhmdrymsrhm(befbdl ng to
claim 1 substanti ?gn s oS %?ee‘vxrﬁsemhewa'@g&? idpfingd o1 diapgxide cas shereindpfore

preparing a gply dsA 1 geag Y. I %@ residi ;L ichl and
18 which conpri seﬁycr,@ac'?’%) g i n SO g&?lcggﬁg)ﬁgﬁﬁ tﬁéy roxy car%ttz)txlyl 'C aci d 40

conponent; b) the poByhpdyma aadomd)igob clgion’h onZ wbereim the @lroliohie a phetitplybentird,ng
agent whereafter Pf ad’é%‘?‘beﬂ“[‘%i E HivE § S‘}ﬁ?(}@‘bclar ghol wittogry §1k gepupyt 1 w0 5

f
grgf' pi tati o and “VEHEL o any oe of the. faidedine BAFERRAHEUlNO 10 45

19 wherein Eh&)xijl&a& Edtnpofent &' Eluddflic Qi tglicbhe A€ @LE or 40 tehi2
& oon. 21, A rlmsefss accordln to claim19 or 20 wherein the reaction is

carri‘ed out at a t dg’EFﬁR laim 4, (Fhich CRSFY PGB PHE dgTvet fram

. . 1C ACL SOI' ltO OI
reaction nixgoure. é Qb Lt 4, nich AbbrAds WRGHR) Bnits NRribact | oy
is carried out at fx@mZﬁvdroxypropﬁlsbmell; gmxuin‘e a€lfl, 4ne@epithlorsh@dgEr I | .
25 23. A process accaralipeigmer gcandingon aigf 4, gihith genptises 2&uiphg nefs detived fiapdr oxy
ulcitol, epichlorohydrin and gluconic acid.
8. A polymer according to claim 4, which comprises recurring units derived
35 from mannitol, epichlorohydrin and gluconic acid. 55
9. A polymer according to claim 4, which comprises recurring units derived from
sorbitol, glucoheptonic acid and epichlorohydrin.
10. A polymer according to claim 3, which comprises recurring units derived
from sorbitol, arabonic acid and epichlorohydrin.
60 11. A polymer according to claim 2, which comprises recurring units derived 60
from glycerol, gluconic acid, and eplchlorohydnn
12. A polymer accordmg to claim 2, which comprises recurring units derived
from pentaerythritol, gluconic acid and epxchlorohydrm

AN



carboxylic acid conponent is a |l actone. 24. A process according to any one
of clains 19-22 wherein the hydroxy carboxylic acid conponent is an

i norganic salt. 30 25. A process according to claim?24 wherein

t he hydroxy carboxylic acid com 30 ponent is a sodiumsalt. 26. A process
according-to any one of clainms 19-25 wherein the hydroxy carboxylic acid
conponent is gluconic acid or a salt or |actone there ess
according to any one of clains 19-25 wherein the h %NL@ ‘mﬂ \mr boxyl | c
aci d-conponent is glucoheptonic acid or a salt or r eof *

28. A procesg accord| ng to any one of cliinpe6l9- 27 V\,herel n the polyhytlrl c

al cohol conponent ne 71Ol 11 et erlfle wth a h dr oxval kyl
P Yon! e y

group of 1 to 5 %{e ‘;s;‘f g t° ﬁﬁg&ﬁsm%ﬁ ?@gf‘a‘s’a"ﬁ*y ohe Bf ciainms
19-27 wherein the pq14 YA polihes a rdmg to aﬁgl 621 | theCiREERORPEAMimd, Svhase RGfadnt b
partially et heri fc:rwylv\xmtlrpsas K"gdr(b&yrallli illj qlmakgntafper g-4Blymert i3 &ieddpdgon at oms

30. A proc s acC¥t apskc doﬁ g‘% thhe Roﬁ}yhydr

al cohol conponen N °°’ la'm . Wherem e i e of clains
19- 30 wherein th%ﬂ@ﬁ%ﬁ. ng% %a;l? agentw?g g& chl or oh rllngnl 4

45 32. A process acé@rﬁlcngowmeéﬁmﬁavameFmrdgigug@m eneaéltht precoditg t ol and
epi chl or o- (hydrl ﬁlgii’ Ny; k( li.ne, agueols sol uti an. aartlld the read®ion
product is purifiggghdi ﬁqﬁm%t“ m ° ’3:} Pon an s’so u . A

process according tos.cA pblmaacewdmged» EIaxQx 1l subQantially mheﬁbeﬁ:fre gelsdmee!nl c acid 50
and 0. 05 to 5 nol es 19HfA ¢e§§rfb1mr€m yielrd pelyper asaisimeddf anyond pft daimsgl—el5y Hact ed.
50 34. A pldcess it lr)ﬁ ?“%H"Fn‘ ﬁ““‘wwerel n0.2to 1.0 noles of

oxylx ac1 nent; .
gl uconic acid and 0 ﬁag{ohydrl n per nole of sorbitol
are reacted. 35. A py omemynﬁﬁﬂﬁgadmg o any one of clains 19 to 34 wherein
t he reacti on pr od‘thm:afqels*f esir¢df theargadtion prpducy lgp‘mﬁtﬁl bprogiritetion pnchredissplivdons ol vent .
55 Al[kﬁ %“?iéﬁ‘ﬂ‘idd‘ﬂﬁ clyirg 12 wWherpip 818 TRFTIOP &5 Cﬁ"‘fhé‘“ﬁ}@é?"m t at i28n
is carried OUt W 21 o RIGBE 1P bel Rt FHBinABERbctionS i -carfledP SR GES S
according to any aaaepeaiurcbfazom; @biiling boidbofake appandatte. t 0 cl-ai m 20

wher ei n the_pol yner %hgm&ggemcorémg icleinl 21 sbgrein sheetesction & cattidd @uy # Pport | ons
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to an al kalP ne S(S‘I"H’g'%ﬁé XY AL P Xl C162CH, O, dtRh
1252 0 P AR S o)
pol yhydric 60  carbdhiteQHA bomiahmoin! ﬁﬁoncy ? ) e

60 38. A process aCQOI‘AiIrﬂg:estClc®i'®1gm03a71ywhel‘oéIcmrﬁshB—aZkaaﬂerem ghe Shydhiokym

hydr oxi de. 39. Ac¢ lfcaeéthﬂd’ﬁ" cp¥is 3p ingreye g’é‘ acco to cl 9, wherein
the hydroxy®carb ? %g’n‘ila“ﬁ% % ‘1@":‘18’?3{ §‘1’W§ﬁ‘ég"é‘%tmﬁre 30
reacted together Inzac,x r&:esSQl M:{gntoam dob & IcRAG! 190D 5PRIRENIC the OHAKNEd S
reacted in al kal icorboxgliz| agidi qompmtths glh:emsscxd or a paftatlicone peredfuct of the

herein th droxy *
poI yhydrlc A Sohol b opiees 2599 e ept et | ckﬁ glgag?finv in_the ghydroxy £

42arbox lC aci componen; 1s lﬂi Q%@@q
A process according to any on of claxms 1927 w & ydric
42 40 A modi fi catcbuancoefp porRnt ik @ HEHS] Fuealy &Qied Qnmamy&a@am gfobilof B 10l9 to 39
wherein the reacﬁlwhonplwduct haV| ng recurr| % units derived from(a),

(b)
and (c) i's garboxy- Y @GOTBE O A 9«3%2 ‘g@!ﬁ‘e iPAYRYARG m 16,
41. A procé s ac fh ﬁﬁ’ {ge; f e"fé(’cf’l?l 'ﬂ SET &1 PR e 82 Bed i 0any
one 5 accarﬂmg 3o any3bne @&lauﬁ%llm whiBrein the polyhydric

5 42. A pr ocess algmquémn'gleltt@s sefbadlm 19 or 40 substantially as_herei nbefore
defined. 43, A pgl f&’seﬁlcﬁffﬁegfr}ﬁ Fiog 8 20y Qrentt cleinsy 196139, Whereip ghe Polimerizieg hy g
process as él ai mé 531 AdfhYce ﬁ@coﬁfm Qd@dumil l"ger&ﬁ’ Hconic 444, s@bithl ¥ndGpidRbeX Whi
can be worked up hydihmareﬁfte!parmalmmqﬁdaust @tnh(m rthelﬁ-acnon profhick enﬁmﬂﬁai

admi ni stration i hy frpgseed preripitayion and iredi UPFEdI ci ne corrpl ex is 10
conpl ex of ferri Snd é}?ﬁo%of@sa gﬁlfﬂh ;@“"F‘;ﬂrg%n K 'gxgggdél“‘-‘g%e?crdab| e or
sol ubl e pol Jrer inCHF.3 1o 0 Le«ofvgmcs& e %0

wor ked up into aaqﬂi’ epas O.Txrlol]:ﬂ oBtmdlbbhﬂlnfl (pEr mole of sorbitol are reacted.
35. A process accordmg to any one of claims 19 to 34 wherein the reaction
s product is purified by precipitation with an organic solvent.
55 36. A process according to claim 35 wherein the precipitation is carried out with 55
ethanol as precipitating agent.
37. A process according to any one of claims 20 and 21—36 as appendant to
claim 20 wherein the polymerizing agent and alkali separately are added in portions
to an alkaline solution of the hydroxy carboxylic acid component and the polyhydric
60 alcohol component. 60
38. A process according to claim 37 wherein the alkali is sodium hydroxide.
39. A modification of a process according to claim 19, wherein the hydroxy
carboxylic acid component and the polymerising agent are reacted together in acidic
solution and the reaction product obtained is reacted in alkaline solution with the
65 reaction product of the polyhydric alcohol component and the polymerising agent. 65



parenteral adm nistration in human and veterinary nedi ci ne, which conpl ex
Is a 15 conplex of ferric iron and a physiologically innocuous, water
swel | able or soluble 15 polynmer as clained in any one of clainms 1-14,
16-18 and 43. 46. A conplex according to claim45 which contains 5 to 40
percent by weight of iron. 47. A conplex according to claim45 which-

contains 20 to 35 percent by weight 20 gm '
20 48. A conplex according to claim45 subst, IIHW“IHH"IIEHIHInbefore
described. 49. A process for preparing a dry torfpl éx, *assclainmed in any one

of cl ai nyy44-48, which process conpgiipes reacting in aqueous sol ut gpn. a)

at | east” one watgf TEBbIEe Terric co und” and ) polyfrer as
A ication of g progess ac ne s 19 to 39 whHere:

clai med in anyheQiEridA prddud hiVing rechiing Nkitsderived f ‘)fdﬁ;%“ 3 c:rbox;fn 25 of the

reaction m xt tn@ﬁylat&iﬁ(ﬂt}rmatpeﬂmﬁﬂsﬂhﬁédlﬁﬂam en of the reactlon it_is 10 to

14, and {hen t hetl foproesrac chignd? pot) whwdtaly ae devpribek inglyy atened |§

L. 14. 1
preci pi tat ed fia*’fs%gm*im@r? ﬂ&’@"ﬁwﬁw@aa 3 aPlecd b%f%alagkm n and
preci pi tation beizdfg pakMiNgkco clB0% G iz 461 igatdd (1) & piked 49 wherein

the ferric codpaedid ahySonk ef daiints 19@042 chlorid
30 51. process4 %dﬂdﬁ‘ let‘d”‘%qha‘iamhq opee rugi lnmtheref’?é#tmém b‘anUUnd '1?}
ic

ferric sul phafErs ?E;g‘gf Eggfr gﬁﬁ‘ e’zégwﬁgﬁ eljol:fb ferri
corrpound is fgd m@a@mllm.ﬁu process accordi ng
to any one of cl4 nﬂsdﬁﬁerﬁzﬂmhﬂucblqan tbh evorledaipi iot doptepmion sdfablt Her ferric
conpound, and PHE @WE?S‘IF@I‘C r*}“F"é‘d athfvetginﬂa ‘P °“@j’F'= Ear] to [err].
54. A pt ?)cess mdﬂlﬁ" @V@ s’°‘flg’° G ?r‘f’f % eact’’on
between the € rr46¢AC&HSBIB:U orﬁiﬂ 1d AfmPB vymrcomtﬁnscsafor4oe;sirc&utby&relg& pH whi ch i's
40 succesfsxlronely i ncreased to a val ue of 10-14.

40 55. procgfss aéc‘iﬂ?‘ﬂ‘?ﬁ@cc‘t’@"%xwladﬁ& Fhice Farifg 2000 Hapeyrsbgivsickthe i rgn
conpl ex“for e W &&EQJ: Lb@tly ¥ clizﬁ%tsuﬂﬁﬁt%u%st Rrdol¥aa QescARE. t he e
preci pitated iro. 0BRESX oS QRphrag el diy’ @mbld) Qs Tlaikietd i€ anydbne o PEMCESS
according to Wsowbdufrmsa¢mxsa@aﬁﬁgmueemﬁolhmt ic acid is 45

| ncor po%? ted in "()héltﬁ? %}cas laime: m an corrt)r;oglr:linal.:dl and 43 in which the 25

45 57. A procgsse assieh Bt Loadsod 0 oo MRS B WG aht T & looyRbund i T
aqueous sol utindnhande axloﬁ’radntalmrig mﬁeopmdusotdﬁpleﬂmbtafm adeeniaepaidat el y to an
aqueous sol ut drisd, ’éfiesvwebewe pyrifisd by ghsolugion and paesipifatio ®efora dongcess according to
any one,gf cl gi my:. A9PBESWALTERH aIdea (%1 Hregtfulpgmisgompound Sofeffii on i 4 added

to an agueous” SOfjlitd PRc&P RiAURE MY dalde POOIMRRT tRNerrik N8mpRAd iiC ferric 90
conpound. 59.subhpre.ocess according to any one of clains 49-58 wherein

‘_,.—

further polymer ﬁiﬂ’ﬁ ﬁ@orélawm%m 148 whgusindthe tferdip chmpauefl ésfsfrist i on of t he

i ron coppl ex. d1 5 AP dnd &é?msgisa & Hﬂ% @% as 4
descr i bag i n BOYerBO O PR & g@m“ o ?ﬁ 3&:@%0 Ee:é 28, %o, 31,
33, 36, 39, 4woahd 46. 55 61. A process according to claim
49 substanti 4ad REOFEY ﬁ%@fi’asé" ORg Bfeéalmﬁz’fgg o e@o Ifgg}ﬁﬁr epared by a
process .l ai Eﬁ Jg e B c BV i farrigls outyg *ai ni ng
COmOOSItlon sul tﬁ a&!@fdﬁlgtt@ra@l o BT U554 Qﬂeréuﬂth@Qron compldzUman and

veterinary rreﬁbrrmine pt:on@nte@tatngstecsasaewirh ahzinyl ml’d thnprecpiesd srog obmtlixon of a
60 conpl ex of sp ff%offes F“offgn in_any oQ dal % aigts, 45-48 and 62. 64. An
i ron- congai ni gg, g@ i hﬁxtr@ﬁrfy Meft eral 53S9 on i human

and veterinary rsgd IACprBﬁssCh@d’bSdu’fgt tortgauessseamefeaal ihy f@fic admpaihidgnugues®l uti on of a
conpl ex of i rqghn@sanma&plnmjaquuscsomxm ate] added sepp@ately to an aqueous solution of
1 411. 266 the polymer and lactic acid osition

accor di ng 10 Gt AL AP e gt faim dp Vo wuCRIRIS, ' O7

compound.
59. A process according to any one of claims 4958 wherein further polymer in
alkaline solution is added at each redissolution of the iron complex.
60. A process according to claim 49 substantially as described in any one of
55 Examples 15 17—19, 21, 23, 25, 28, 30, 31, 33, 36, 39, 42 and 46. 55
61. A process accordmg to claxm 49 substantlally as herembcfore described.
62. A dry complex prepared by a process claimed in any one of claims 49 to
61.
63. An iron-containing composition suitable for parenteral administration in
60 human and veterinary medicine consisting essentially of an aqueous solution of a 60
complex of iron, as claimed in any one of claims 45—48 and 62.
64. An lron-contammg composition suitable for parenteral administration in
human and veterinary medicine consisting essentially of an aqueous solution of a
complex of iron as claimed in claim 44.



66. A conposition according to claim®65 which contains substantially 50 ng.
of iron per m. 5 67. A conposition according to claim®63
substantially as described in any_one _ 5 of Exanples 16-18, 20, 22, 24,

26, 29, 34, 37, 40,43 and 47. 68. A conposition according to claim®63
substantially as herei nbefore described. 69. A process for the preparation
of an' aqueous iron-containing conposition as clained in any one of clains

63-68 which conpri ses di ssolving in water under sterile 10 condi tions
a dry cogylex as clainmed in any one of clains 44-48 and 62. 10
70. A nodBfication of a process-as cl # 6 j | ex

is not dry and has. bee:npcpmepﬁmatngayb Aaifir 630wfich PBICS & 100edg. ioh iraly one of

cl ai s 49- 661Pelnmltt| ng t he drying steﬁ 71. A process according to claim®69
or 70 substantl al% ye aomgRsition P?E%‘S’“ﬁﬁ° 9“8%@’“&‘5““‘“‘“5 spstaptigliysP $%- 16- 18, 20,
22, 24, 2, 29, pdiitlen 2e3or@RE 1t dlaim 63 substantially as described in any Jode 2. A
process accorchmgnipus Dd—QJSHI(ﬁQZ(M 1Q9,3033] @M3iaad 47y as herei nbef or e

descri bed. 73. Aft8ohperpetifieyraceordigsate aldinh§3 subgungdlysas hersintefors mw any one of

cl ai ns 69-72. 69Af“r?é‘t° 6°’f"8fr H‘i‘é*“f”’r%fga(“n"él‘r@:;sql'ssom%l“’fifq uFme in a manmal
t

. d in any on of launs —568 whit
excl udi ngo rm-n,co ions a dry 4s QiiMel Sy 318 Hainds | apiron

cont ai ni ng corrpogotAeﬁbdmanon of a ped€kssCasadainied ih RlaANE9 @hh&uoﬂ:eemlms 63- 68 and
73. J. A KEI\/P!O&d!@@Id h@b&’tﬂtmp@dﬂi Pt eretess/yg deseribed dany e clasq J&r€é! Gay's

t
nglr,}I’I t?nggsswﬁé §§°§eg“n C ordlgg 5;5%"’%%] b%y bitant Iﬁtfh rngf]en? yéﬁ? Pget h;
rof 18, e
Sout hanpt on BUOI I d'lz n{gs;ocekm g t\l\éﬂ;ﬁa d9PoF 70fs1|rb@mtlnm Slheeiipf@sdaaipedde ob% ai ned.

* C L M $3. A composition prepared by a process as claimed in any one of claims
69—72
74. A method for the treatment of iron deficiency in a mammal excluding man,
20 which comprises administering to the mammal an iron containing composition as 20

claimed in any one of claims 63—68 and 73.
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