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ot o the nse of wisodimn zing digthylenstrimninepaagasestie aed 88 ¢
m& i particntar, a foroudation orally administrable to 8 buman andfor an mém

%msmdmz*};%mm* Fuvthermore, the nvention rolales to 1he use of nI¥TPA ovanoral
ing this compotrsd for the treatoent or prophylusis of g\m{m\n by heavy metals
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Jonciriaminepenirectie acid (TRAY 5 & chelating sgent. Chelating agenis are I standard ase
sy hecanse they Torm partially selective, stable gmpf: xes with imetals,

a culolom o s

o the pharmacsutical tndustry, diethylesetrianinepentaacetic acid 5 u

complox, These complenes are able to exchange the catton with another cation 3T the later cation hay x
largey umpkx formation constant, Le. forms & more stable complex with the somplex former
Solutions of this salt sve used in Borope snd i the USA fu ftfazgzie\wm: radioueiides. {(Mendinter T,
CGirappin L, Rayaawd B C mr tay €, Wood R, Joussinean §, List V, Siradling GN, Tayvlor §§\§,3czzz d ¥,
Moreillo MA & Resoova | ‘C&m Tregtwent of scoldental intakes of plutortiry and amerietw

Guidanee notes. Appl Radiag ?m; 6 BI9-846.)

hest drugs with Za-DTPA are approved under the trade names Pontatate Jine Trisodiver (USA,
Augu&i -»{3{}@ homely phasosceuticalsy and Sne Trisodium Peatetate {Gersany, Heyl

oo by ntravenons hgeotion, They are indicated for anuctenr incidaw
mﬁ SFeiN ,memx S hea } K ‘?(:-"i,&s such as platontam, ameriviuny and eurtun ae released ;
R, AL st al "Effeetivencss of continususty tnfised DTPA therapy iy redueing the radiation dose B

inhaled 244Cm203 serosals” Health Physicg, 18820 vol 62, no. 4, po 311218,

Fiforis ave currently being made to increase the oral avaitebdlity of the complexes (WD 200745082

The formation of the sine cemplex b solution is v satisfeotory syathetio method for intravenous forms
of adeinistration, The use of the pereved apphivation, however, poses heavy demands on *?; ;}i‘,\:‘%isrzgi
prope settes of the sgent. The complex has to by prosent in solid form, Preferably, it should have a stadle

pes
aalrg, ¢

sy o handls

3

The synthesis of the agent was fiest published in DEI

3396 and USI4ROT LS (example 1}
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The stadard mothod of moducing '3»‘3»‘;73’3 PA consists of proparing an aqueous sehution of
pentasadinmediethyvlenstriaminepentascetic said and adding wine chiovtde or s onide as in the
following dlagrany
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o this prm‘s\s\ the apont is isolated by coneen frating the reaction solution by remmpving the water by
distiiintion and thew drving the a\i on produet.

u#5

G resuits, however, in an smorphous produet which
ult 1o grind,

ool

very hv\m\w pie and 8 cop "{%:Sg}ﬁs‘ﬁéiﬁgﬁiy il

T b E}w? QEROD iz;é?); m ih\ma:m, is.xgihemzm‘ a5 8 (izx lvantsgeous propenty of SnDTEA i oan
,,,,, R }
vaple 4% sy &53“301{\\&3 that the brophilised
;tsx}\mt:z k\‘.‘\}:«u}ft}'\‘.v\‘i FOLR i*ma EG m ‘\, ni water in iux ihs.ir; 34 hons.

O 3‘223" 98 gives no indieation of the existence of g crystaliine form, or different po hemorpite form
of En-IFTRA,

Tahle 1 shows the by
knoven iy the sate of

oseoplzity of the solid substanoe when s produet 18 oblained from the mathod
@ st by concentration frove the resctipn mixture {of alse example 1)
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Table }

Time [hes]  [Average Increase in wass %]

Ne. 1 2 4 & 3 24 M8
Hateh 1 081 DAY Ss 23y ey R gise
Bateh 2 G860 DT LT Bel B8 Rk

After 12 hours, due o i‘i}':ii@&f{‘pi{‘}fv the tncrease In mass iy abont T8 94, and sfter 48 houors, the

ferease i nyses of the sermple i approximatety 12 % This i ahout the order el magmitude known for
FaDTEA in the state of the et Here, the hygroseapisity of common Zi-DTPA s so strong that, i is
exposed to stmospherie humidity B a sufficientdy long period, it even dissolves dug 0 s
Bvgrose W‘i\’

Recmuse of thy -‘mn-;mmi*‘s?{-. slectron cenfipuration of cnloium (UarlAr §~+r3\ }‘iw{ Art 3D 488
CaDFTPA forms w similar complex, Howewer, due to the dzi\n‘”rﬁ &om ¢ radit, the complex 8
stgnifioantly loss stable. H;z w, it i Sifeudt fo compare the two complexes in terms of thelr chemieat

sl phvsioal properties,

A method s deseribed for producing Ca-IFTPA whersin an aloohel s added to a cold squenus solution
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U to now, it has not baw

wal §a‘>§‘

st his backy | the objective of the prosent invention was 1o producy Sn-IXTPA fa g foon
which i more sl Eﬁm ungder :;im mgﬁmm mmﬁﬁ crs than ti’;f:- form koowy and aﬂ”x‘iisziﬁ*ﬁ up e now,
particudar, 1 was & task e fhe vention B slow down andfor B deorease soseomedy af
Zee-DTPAL Also, the intention was thad the r:n\;f@ﬂtm:: L} TPA should be e ﬂf .§. vosuitable S
sharmaceutical fornw for administvation araliy.

This fask is resolved by risudium slne disthyienetriaminepentasvetio geid (a3

y doubting §i defininion of the word “orystalline”™, as fr as this text is converned,
.y@mmm is et lons or molenules are nut z‘;mﬁami positioned fn the partiondar

o

wstoad, arg (;z‘r;ma:cé i g venudar faahion o2 orvstalloe stracture. This i shownds the
s g ooy dentifistle diffraction padtern B _z‘;“»im of this kingd of dzﬁm**‘ma
guras, The refledions shown there, as Hluadea ted, e s x&mﬂis y Tubles 1
i imm at the same 2 thet a;‘d 3 fu abrendy
v ot ‘iﬁ*a-ﬁiiaﬁ-‘ﬁﬁﬁbi Surprishigly, Hhas
#

3

patiens are prov tedodd b the Big
amd 3, are wreanged o be f“{‘ti}ﬁii bl for each ¢

\i.g.\gs;m\i aﬁsm\ g o ow erystadlioe Tovms of das
wrned oot that these typey of srystailing foras cant §>'e {'3§‘0€§§,!§2~:‘3£3 by msthods desertbed below, b
ety uim it has been proved, surpristagly, that the hygrossapicity §s slowed down and gonerally
rostricted i the cass of the ceystallive S, Also, reforence will be made o this regard o
gbodiments produced below,

Profievabiy, the tisodinm zine divthylonsirisminepentaneetio ackd acvording o the mvention s presant
in @ orystalline Srm whereln #s powder xergy diffeactogram i sssigned o8 powder Reray
diffractogram having at least the following characteristic peaks (Fomm L, Fig otk
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of b w leasy the Rallowing charscteristic praks (Form I Fige 2p
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The jnventive (n partiawiar profecrad) covsttline forms of Zo-DTPA are alse noted for having high
ehencal sla ?\si*z‘}-‘ sud 2 low hygroscopicity, &t the same G, the Zo-DTPA accord m: o the
Y mims“ <worth vonsidering not only i view of Hs abeolnte hygroscopicity comparad with preducs

™ N

frammn the state of the art, bat also because of the rate at witich § abeorhe watsr,

1 sine dathvlsnetriaminopenteacstio aoid {s preforgd
aminepentsscotic acid, sarting from & water content of 8 \w‘é‘ \ t:;t&izs gt
13 % hoamidity and 2330 e dB I

2as)

(*\\g m‘sj; by, an ventive i

Preferably in this csse, an inventive twisodinm 2ine i?'i%‘it"ﬂfﬁei}t‘?ﬁ“ min~'>§><>n{eizme€ic achd i used whigh,
starting o s water content of 8wt 34 takes up £ 7 wi B water when stored at 83 9% honidity and 25
 for 4R by

seing the inventive
ihx aims}sphc g

The partionlsr advaniage of o slow absuorption of water v that, w hen proge
LY stalling fm:r} of An»i}fi“?.& lexs pigid roasures we neoded regarding lower
huntidity, and, in the ideal case, the Inventive forms can be progesse 4 actoatly

spreal b neasives, for sxanple golng on th provess pharmacs mmi formudations.

The following Table 1 shows g conmparison between e:.gr:.;\ft:.ﬂt.i@;&&ik’ presduced an*{wp?:}{«ts& FnlFTPA
and bwp \rw}:\ziiu.‘ forms aovording o the invention. Jn tis case, cach of the samples waed were

sublected to the same pro-deying proceas {of examples 3 and f} The «;zmg\ks were each sxposed R
the tune s ‘?\ & i the Tabde a8 23 °C and & relative stmosphosie humidity ol 68 W,

Table & shows the romparison between conventionslly prodoced amorphows In-DTPA aml the
erystatiine forms.



Time thesd Av erags inerease in mass PG
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] 2 3 4 8 34 48

Formy 1 {fom A2 B3 ed B8 B

srample 3

Form 1L, A (hemitad 057 L0049 184 W4 BT

exatnple3;

Fomn H, B (fanl gl 002 P R I v SR T S e

example 43

Anwrphons WA B8 ss B3F 0 288 $.38 tLag

Homs exargple 1)

126 U8y L

Phe lnventive ervstalline ferms theretore exhibit an incronse fn masy of lese than 10 s, preforably lesy
than 7 %, pacticnlaely prefiorably less than 8 % after 48 howrs wider the stated conditions,

Also, comparsd with the amerphous formis known from the state of the art, the absolate absorption of

water of the fnventive coystalline forms is baproved signifivantly. ds 2 vesuly, Cths anworphous forms
are exposed sufficlontly 1o stwospherie humidity, they have o wadency o dissolve. Thus, R i

ed

proforghic seoording o s the invention to use risediun gine di >‘§§w§ petripminepenizanetic sold whetsin

it vemains i the solid state afler storage 21 68 % homidity and 25 °C e 200 b,

v

Fusthorsnong, an {nventive trisodhuy zine disthylencirimoinepentascatic achd & preforred wihich
comprises 8 total content of 16 wi %%, preforably & 18wt £ %% of watey
sfler storage at A3 %% humidity and 35 °C0 i 200 &

&, Farther preferably 2 1wt

e

The advantage of the low bygroscepleity {aheolutey Hus particubarly dn the faet t
erystaliine fonms romain 8 rabsie as 86 fid wmé; g vl the amo ;Lu* s forms \f ..;x-‘{“ﬁ"{"%}ﬁ\ Kigewen
from the state of the art actuaily tend to disse o2 whole series of apphications ate opened

up as o result of the ventive forms

1.

Hat the tnventive

Accorsdingly, 8 part of the Invention is an fnventive irlsodium zing diethyk enelrignninepentancetic aeid

for uae ae 8 medicament. As desoribed above slready, up 10 noew the aryst Q}?}i}t} forms have oot been
available and, a8 result, have not oo alle 1o be nsed even in the medical tiold, even though there has

e

hoon g demandtfor thix,

Against this background sud, in partivular, i the Heht of the bmproved praperties {espevially with
respect By the hvgroscopicity ), 2 part of the fnvention i an, in particutar, sharnsceutival formudation

srally adoinisirable o a hunan andfor an siimal comprising yventive ¥ r‘~¥§i§ &,

A large number of aselal formulations, in partieular, for oral and qu fe partiouturly pharmaceutical
ssimivisiration, ave foas dble dus to the u";{anx«ef stability of the loventive ZoTPAL &An o

sally
ashmimisvablie formudation {a, in this case, u formulation \'m,i* can be adminisiored o s animsl or o g
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sva, e to H ngredionts and prafie
| frmndation. I8 one wihich 3‘3‘&:\{‘{;*:1
i gmnwh\w R v

Prefuvaliby the ovally adminisy "ﬁfi@,. n p ;rm‘uhzf &l \uig‘ administeable ph

sohid foromlation comprising suiat The solid formudation ©

comprossion of the agent oy ean pomprise other mwiia;‘x s seleotad f

particutar, of stareh {com, gm\ i or wheat starch), factose, glucose, "
§

m;-mmi’@} v sorbd
agents, in partientar, \“\i vierocrystaliine celluluse} o starcly moist binding a
granulation, i particuis SW H pastes, vollulose sthors, Kollidon or gedal

potate starch, com stareh, PVP, curbopal of mugnestim pe sroxide and lubricants,

e

w,'

Avestiugr part af the invention is the we of nventive Za-DTPA ov an orally sdninistralde formulation,
compriaing rvontive Zo-DTPA fur the tregiment or progiviasis of & zims cation with hewvy metals
anddor radiomuetides. In this cese radiomuehides sve, fn particutay, the ;}; sforred type of fv\'ﬂg“%*is:;it'mn.
Hore, the inventive ZeIYTPA o, respentively the frmulation comprising this, fs particualarly i
ag‘mmf the hegvy metals amblor radionuelides selocted from the groug ons tinsf oof uraniun, curiun
plitoniusn and amerioiun, wheredn the last twe Hsted are partisy starly preferable.

A part of the invention {8 2 wmethed Ry the propwstion of lnventive trisodiom 2ime

disthyienstriaminepentaacetic actd comprising the stegs:
a} renction of pentetic aeid with zine oxide or ather zine salt in the presence of wat,
Yy twiee the conventration of the reaction solation o4 13 % of the inltig] volume and sy Teonuont

sctdition of an organie sobvent and
3 isedating the ervstatline reaction product.

This inventive method represents an excellent way of preparing the form 1 desaribed above,

A m”'. of e invention i alse & mothod for the propangtion of dnventive trisodium zing
diethylenstriaminepeutaacetie aeid, comprising the steps

al reaction of pentetic anid with zine oxide or ey zine salt in the presence of v
romoval of 80 « 99 wi %, preforably 04 1o 98 wi 96 of the water from the reactivn mixture,

whereint 15 « 100 wt %, preferably 20 - 60 wi %, particularly P eferably 28 1o 43 wi % of organic
sobvent is added in relation 1o the water content before the start of the removal of the water paraliel to
or hefore the start of the removal of water,

3 optionally adding further crganie solvent scoording o step b,
4y further mmmv wate <3§‘(i preferably alse orpante solvent wmil the steam 'is':z'si;*f ratiwe I8

within the s \:‘;y of §9C of the boiling temperative of the srganie solvent andfor natil ¢ m\;%imstzm
poehes and

&} solating the erystalline reastion produst.

This inventive msthod s pantioularly suitable for proparing the crysisthine form 1L



XTEA can be proparad by nenwalising dwthy acelic okl

A Y

1 an m;z U Hosodiam hydronide and then adding aine oxi i?ws than zing
oxide arg alse
'§rs 'ii'ii‘:‘% CHSG, B vantageous for the nventive misthod Nhe (ovganic) selventis selected such that the

i the solvent i logs San i

‘t§ w waler, doring the pre
N

castion mixture {see ;i?‘\}\éi

Because the myventive pradact can be dissolved very sast
mventive praduet, g svater must be reroved from the

( ¥
s

§fs'§ }\?‘::'*i{:i;‘iii?\ it i gsfmi?‘siﬂ to remeve water by vacoum distillation, R s,\a'z;;"sis,\ wi a~>~*fm & anitab

8 ﬁ‘i’a o be gdded beforehand or durisg B3 order to replace a part of the water. As desoribed
erable fn this provess to add 18 ~ 100 wit 9%, preferably 28 « 48 wi % of an organie

i relation © the water content belfore o stan of the romoval ot the segtse,

¥

The inventive producty wre obladusd particularly reliably i the vohume G‘C water renwved from the
veaction solution is controlled. Thag bﬁ(‘m‘dbgk by, ?umvwz{““ collecting m vater, g, allsrmativelh
the distillation tomperainre 18 alse & good indication of the water comtont tomain vig iy the reaciy 0
sixnre.

in s connection, azeotropic distillation i 8 pazimﬁ sl suitable method o8 vemoving waler, wherain
the w ;msf i remmoved o stages and the rempining proportion of water in the reagtion mixtwe I8
wversely proporfional o the temperature,
A mﬂ i stiflation s 8 sommon method of removing water o from an oily reaction pmi {ma alsn
AL iiﬁ smple 81 Tolpene is nsed asthe agent of chotce. Another example of the removal of
water fmz’n 2 resction produst by azeotropie ézstsaiaimn is dosoribed fny HPOGAR44SR,

£

Apvordingly, i i% advanageous U the {orgzane) solvent used fooms mn szeoirops with water, In this

case, the removal of the water is facihit ztm.i by the wzeotropic distiflation, wherein §"§tv§{33.}i‘5§\ water is

remaved Trom the reaction mixturs pnti the produst in the mixture van begin to ervstallise in the heat,
In this process, it is also possible, after reaching the destred water content of just abont - 10wt ¥y,

preforaliy 4.8 wi 36 of the original water s;:imi-.;‘i or, respectively, particularly mreferably of abowt § m
Yo of the eriginad water content, to add prganic selvent once agal

“ % =
¥
H

Futhermore, secording tv the mvention @ can be preforable, aﬁm ng the azeotopic distillation, to
refurn the organic solve s_i' back o the veaction solution. Alse, in conneetion i can b preferable,
o

after remeval of the watr, B alse distil organie solvent eut as pm‘ {;ﬁ' t§§e treotropce distillation

As @ general tude, the dstd iai‘sm of water and, posatbly, organie solvent takes placs il 8 huney-like

Hiuid develops “-W“‘h preferably precipitates onther “mm‘ surthoe and thickens ag water gontinues in
he removed,

inthe case of prefereed embuodiments of the lovestive miethod, the produst beging woesplidify 8t 87
S vaponr temperature,

Prafs
shstsilation with n-hutanol as the organie selbvent), m,\% RIVEREve orvs

83

vably, when & vapour temperature of LI S0 i reached {partcularly during an gesotropie

v

alhine product precipitates,

el

0%



s used m the n\wm\ miethod are selected preferably frowm the g sz;\ Consisting
, Jemethybodepropancd, siothangd,  othanel,  epe opam d,  propannt

ene atd oty aostue,

N

ably for the preparation s;}‘i“f%‘a@ aryseat form | tat miethanel s the
evataliing form 1L, toluens in particular is preforable and, maost
t‘ia solvent to usg

Thie docs not memn, o the athier hand, that other solvents that feem an azsotrope with water cannot by
uaed for the preprvation acoording to the iventive method. As indivated above already, the reoval of
the water in the inventive method by azentropie distillation s advantagenus, bui, it i not areessary foy
every solvent, Rimilar resuits oon b @f‘*z*sf\“’s} alse i the resction \mmzm s suffictentby restrinted by

{optional} distillation, followed by adding & (orgasic) wi vent o the aa;u»«asu\ renction solution,

The preferred steps for the Inventive method sve the neutralising of the pe wetio ackd nsed by meas of
a soghwn by w\nii sabotion angd 3;7‘; w eooling of the resetion mixture, in partioutar, hefors ﬁ%&xmg

Howsver, sinee # 8 possitle in principle o obtain the flteate oot of the e msg\cnsm
possitde 1o ixolate the fnventive reaction produst relatively quickly whereln impueities ren
filtered Hguid,

L\ PR % g%

Thas, dosing the course of the preferred inventive method, # 18 possible te snake use of v affeely v
particular firstdy, In this process, there is the low solubility of Za-BTEA iy certain orgame solvens
and, sevondly, the capability of certain solvents to form an sesstrope with watee i order that waley
semoval conditions and the water removal progress ave vontrolled *‘psm“;i While these properties
have heen used alrendy to remove water frony reaction mixtures, # is surprising, however, that # &
peasible, by means of the ventive and, in particular, s ;\w*e:: s vestive methods, 1o oltain
FrlITRA in defined ervetoliine form with reproducible prodoest - properties and with a redoced
hvgrascopioity atd, theretore, with mprove stahility,

The proforred Bwvestive swethod e form of the azsotropie distitiation has, W partioular, the

following advantages:

- i s f‘,{}m;_sarzﬁivs:h pasy to determine the quantity of the water reraiving W the resetion
nushae {(dug W i ¢ lemporanweg ¥ -Ms‘miig b, partioudar when comparsd with other

er, such as by vacuum cﬁmﬁizﬁzm Nanralby the same spplies also

{

for z“m m;a‘:zm\» ui xxum; romoved from the roaction mixture,

. Whon using the proforred solvent, iy gsﬁ;imz%m ueing whutanal v conjunction with an
azeatropic distillation, the advantage Hes i the low solubility of the protuet w the suivent

{mdb what §s more, i g high reaction viekh

Furthermore, it is possible to recover the organie selvent, i partioular, srbutanoly which
reduces the preparation costs,

- ft is o partionlay advamsge of the inventive method thet only one polvmorphic fem &

obtained



Example 12 Prepavation of amorphie dn-DTEA
1323 ¢ NaOH were desolved in 17 ol water s the solution gooled to 3¢90 Nexy, S g ot DTPA
Were *mi :d while stirring, aad then w{irm aar {ahowt 20 ming 34 golame

St e solition was e
axide were added 1o the solution and the solution was stivved overnight until a clew solufion emerged,

The pH valoe wis adiusted o 7.0 with & 10 % NaOH solation and the solation wag t Hltered Th
soluiion \%\a\ reduced under vacunar at 40 90 while botng stirved vigovousty and dried for 17

a0 at 38 KPa

5a1.1 g were produgced cotresponding to 8.5 % of the theoretical. Purity by HPLL: B84 % water
gontat 7016 Y

Example 32 Preparation of erystelline Ln-BTPA form §

296 g of NaCH were dissolved in 34 1 of water and the solution cacled to 30°C, Nexi, Lkgot DTPA
wae added while stind U then stivved wtd] e solution was clear (about 20 win) 207 g of miaw exide
wore added 1o the *&{}ii fon and the solution was stirred evernight until 2 elear solution er::ms*gu;i

The pH value was adinsted to 700 with & 108 \1\<i0"§ sohstion and the solation was Sltered. Thes, the
m}u:.;.tm was reduced nnder vacwnn at 40 °0 while stiving a:‘% 2 Vof methane! wers added. The

N =

3
solutiont was sgety rediced so that 3 Hres o §_. >.§§.3}.3§.&3 weore distitied owd, 2 lives of msthanal warg again

added 50 *im 2 solid sobstance orystatlised it The crystaly were filtered out and deied for 17 houes o)
QG

12 4 were produced, Le 61,14% of the theoretival, Parity by HFLO 99,6 30 water pre Far! Frsoben:

Example 3 Prepovation of ervstafline Za-DTPA ferm I

296 g of NaOH were dissobved iy 34 Tofwater and 1 kg of DTPA added wihile slivring to 20 apparatus
with ¢ water separator. 207 g of sine oxide were sdded . and the pi vatue adiusted to .00 1 hBie of

n-butanot was added o the suspension and the solutfon heated while water was belng removed
{azoutropte dissiiation) wniil crystellisation oocurred, Afer vooling, the orystalline product was
filtered out of the regotion selabion,

Drying of the produgt & 80 al 2.5 KPs {m U7 hours produced 1.3 kg, corresponding to 100 9% of the
thooretical; Dontents per HPLO 1018 %, water contents 8 36,

‘t‘iz«amg@%a 4; Preparation af sfwfsmmr;e La-DTPA form H

296 g NaOH werse dissolved in 34 1 owater and | kg of DTPA added while stiring m m spparaies
with @ water separator, 207 g 0*‘ Ane pxide wore sdded, and the pH valoe sdinsted to 7.0 dbout 18
{itres of water wers distil im off, Then, | Uive of nebutanal was added to the solution gmﬁ heated while
water was belng remwvad 8 n%si crysial Hisation necurred. Afie rcooting, the evystallng produst wag

filterad ougt of the reaction solution,

g m the product at 0 °C w 2.8 K¥a for 17 hours produced L2 kg, corveaponding to 92 % ol the
caly Contents par HPLL 100.0 %, water content 7.6 %%

Example &
§ kg of dicthylenein
swater {17 kg Then L84 kg {zi zine oxide was added and the reag

rimminepentracetic sold were added to g solution of 1AR kg of sodinm hyydroxide fn
tion mixtare stivred,

i
Pt
.



in the next stop, dixtomite (1.0 k) was pdded s the suspension was ‘E‘ﬁ eved through 5
and then rinsed weith water, Naxt, 22 kg of butanol were added to the filtrate and th i mixt
sesotropicaily at stmospherie prassure,

SEWas 89
ton temperatures were vl
sel gnd, during the azeolropie distilation, & kg of mors nebaanal were
xture to partially replace the seroved waler,

avated during the distitlgtion and the velume of the separated waley sy w sl ax the
wd regubarly. The sebutaned plisse was ve smdm\‘u o the
addad gradusiiy to

When o temperature of 131« 102 °C was rosched, more HS RGN {”)‘ ky was addad and the
distillation continued watil & temperatis of 1O was reached inthe rosction wixtu, At s stage,
fo more iebutano! was indraduced tnta the reaction mm}:\srﬁ and all nwaiww\ was separated,

The botling suspension was stivred and the veaction p{ihﬁi}\i separated by Hlivstion, to dodag so, # 8
possible in principle to cool the reaction mixtre or to flter i while hot,

Finaily, the sud product was dried e vaowas doyer at 30 °Cand the destred produet orvstal form 1)
The -wm; ing lguid and the butanol phase were datitled sud the recovered butanal wis wse sed fowr the

Example & Determination of the m‘m‘s&sﬁ§%§9§§§=

The hygroscopicity of Zn-IYTRA was checked by mess mn\* the increase i weight iy & controiled
envirenment, A2 W aw ssm;m‘i ture and {i{i & 5) % atmospherie mmidit\*\ the weights of each
of two test snples (3.4 GOQ were checked {anabyiioal seale, |

chamber{ Thermo TEOY, The w ight was vevorded alter 1, 24,6, 8, 24 ansd 4K hours.

20, Meuler Todedod Bnog stability

Exsmple 7: Determination of gmwﬁs:x‘ geray diffy wmgmm
§ he powdey Xorgy di imgmg am w,m;"» o of the solid forms of -0 TPA ware determined within the
-thela raug LL- m S1° weing o Brage-Brootane fopusing powder s?.;,ims,tmnﬁm Phitipg, Maogdel

“”\I{ii {® B i Tolland), whersty the difftactometer was sonnecied 10 & PO for further analysis,
The instrionet was oquipped with an xeray tube, which provided Co Ko radiatipn, wave fength
GUUTS02T s, The conditions during nisasivement were as follows:

Bgodtation voliage: H RV, snade currsgt sirength: 3% mad, step sizes 0.02°, step tiare 34 seponds,
§ §

Tast sample: swooth surfsce, nserted in 3 sicked sample holder, The test s sample was measuwesd at
e

Fownn §s5!“§ps,u¥‘i§“* and vetained. In e mossuraments iin, tost »mig}im were ased as §zg§~;\i§\f pressad
poswder dises. Before the mensurements, the mater ;.H:mi s were very gently erashed ustng an agate

mosiar il an gt bowlk

o qualitative characteristios of the diffraction patiern, that I8, the peak positions and relative
intenaitios of the moasuved test samples ave given (n the whole text) in s Table (Dwvaluss and intensity

ssuremaents of the respestive teet samples are given in Pigures and 2 and iy tha
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