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wherein Ry, Rz, Ry and Ry are as defined above, with a 2-halogenoethylamine hydrohalide of the
general formula
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85 .
wherein Ry, Rz, Rs, R: and X are as defined above, in the presence of water.

Heretofore, the cysteamine hydrochloride has been generally handled in a particulate form. The
cysteamine hydrochloride itself is stimulative to the human body. Particularly when this compound is
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materials which are usable for the corrosionproof substrate include such metals as stainless steel, titanium,
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product i s News dleacyompanyinotdrpwings il e piselesed-aci d. The sol vents which are usabl e
i'n thi%s reb8t? 5 PHeTIHg SRR e on hst#ing g ap@faﬁ‘éﬁ?ﬂ P'acf' %‘F‘%ﬁ‘éf’?ﬂ‘l’ of {hg present

13 such

exanpl e. invpption. Insidey.granulag gqawlathm;fhag}b E Jﬂum
i ochi gd%ew ?w é"%&” 'f'ﬂ i dacog%s:%ec:v i

'halogen

the 2, .%Zmﬁé eaamaf ﬁpaﬁ g
t he pr 95&0@5193 AnrdStbd. 9:'8 thet‘.’Uo dﬁ?svﬁ Jaé’ﬁﬁn% édﬂ?lfe Qlaraaél%ltcé

to 5.0, RESHEeRhgdesict Po 4a ,bt, ﬁ,m gfgm,erature elevated to a level in the

range of [ ArddppiRg Bévie 2l dyStedkiitb Hydrodhidiide istdispoddyl Abdvb Yeabmvelifg €S i1y ed
of the saivend nbdidest pat RtV tHaMBirectibie ofSAdUE Bt the KdRIeyBr. 36 Gis i adping dovice! 421 is

I Nnvensd Odnhedet & dendaiti29expaliaifrottd vty Ued (W@ kiiwnpiacbystbaadetyarocticite.exanpl e.
Anong ot hei egler efisTotretibd ditealloadrae pf tha brerulgtingshambérd 2 lireth eovinswasaant part
desi r abl relativé e thg-dirdétiah kefyinttion @ the iconveyes. Gunduith 27128 cogmbled ta s déhomiiifyingvdemice on
i ncl ude ®@otcshems?) layel extendedothioddme pamil 22 -acd pannérjddeto liydl intefidr zof dHei kebidiieg 17 end the
exanpl e. hopear £6.dgltherdepositesidy ¢htherbyildingHil cancidiagstigas ¢ondiitsg i ensetediesi r abl e. The
hal ogé&nat e§fowghe i acgrasialing eyeaties geNaide Ry the aiseypldesgpparpiyy eqrstiusiqd as

i ncl ude ?I foet pows vill ba exrlpined folew. Firglthe Aysteaming fydracplpride mgtieq by ‘hPa'P'E"I'Q:‘?ﬂ‘"a‘? ly
‘hydr ochl SE°‘%{E 15SUBPlgY &% the Gropaing devicp 24 troughaccop t?ée’{‘f'i'lch '@yH‘F’%@rﬂsd’F‘Fz‘]‘

Whl ch ar man s and caused to fall in drops 31 therefrom onto the belt conveyor 16. T ops 31 deposite
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obt a| nabl e in the present invention include am noethane thiol salt and

[ erf] - anitnoet hyl nercaptan salt, for exarrpl e. Particularly, cysteam ne
hydrochl ori de (am noethane thi ol I"gggrmde) is obtained desirably. This
invention relates to a nethod for the production of granul ar cysteani ne,
whi ch conprises 35.-granul ati ng cysteamn ne hydrochloride by nelting the
hydr ochl omé dat eonebyero in gptiam ale Todidddanti ysolltified ineo grautes as hpcogdartt sprayingedelige the
use of a gkata dolypyiidabppi-cogtaging iiglicitn theg lehey swiacanbii the bélaconyeyort 18 Throeprdyed)
subst r at epayhydrioeicpiohtoptatninp dquitt; opfuifilng tor ke el edolinggheckeiticonyeyoe H, isveesivesed iyythe
spr QS’I ng @cqyeinglupded 8. Hoggthtbis rasoveting deving) 1SwRASSUINe DYaritgdormoihisrgeagiglly yead inf
t he “Sulsst thefoem oNa itay. AHecozrsesorayaYyic migoheteonieinis lavid 32 1 forvsrded tiayghy the gonduit 22
Fig. 2 istodheseoningipyice O enoled Hiorsin toa prosprihed femperpiye and aowaqeattwgha}e conduit 20
practi si nt§ terreclamt spdnaglevieny Gyreasesaf therW@th? on. Inside

o anul at | o TEhgAmee s ﬁ%}'ﬁ{gﬁ“’ A 1° m;w Poor 29 ﬁw ey
such as,

endl es’ b 31""?{%' 81/2”9 98 ség ??8? 6” % gpeg'g d(fzg’rs%anf spra'édyth?lg

devi ce 17. ﬁe h c ak?o%l%x t ug dﬁ hi%lz anle us%i?S gre@an? 9:94 inCiee 00t fﬁ/‘eh
device 18 ra Fo R i ng
devi ce 193% q? c & b&ﬁ{ %t i %E:ntae HIW xa&lﬁe Rh m%iyge

recovernd Nige e.s}ﬁ l%@ tta JJ or d%gc;lvpea Gatb! ARLRY SR dolyBycHlE BiceRI-cbRtahig
connect edyquik® b Robd) GBN Gl DietherOsN oA bndSHHETYIens giidol Prove © b5 pRIMracke]

via a coném;&ne%@cagra@&apbé t@edhiglg device 19 at a prescribed tenperature.
A dr oppi ng day paighydit dicdhoHstritdireny IRy kRN isNsipbligdl E0Bé banlantisprayihg dieg@osbedbsabeve
t he\go NV embistgre demi vitbin 1t gus dilingthé branuteticy devise anbcohsenesntit senes the puipesechf kevping on
of nDt izonthe intribreot terorawyleting dédcet i iaSindstap Yhey theeelybyari@ dcdhgl-contaitjamiinuid tediiutad
condui t 28ithethe ehvorbet Mpisivedo baldw & prgsafbard qonce(iration. istrlisgheyoeidhrough ap euliet e A new
hydr ochl ourdl of the ic afzghol-eontaining dquicig intredueesihroygfiep infph 34 byswaytof eeplenishment.
granul at i ng Tehdiering device & mALbelnRrvaine favnien opawle: ssdiugiateddn fFig: ?Pfé"’ﬂf"l‘sé%fl on
of ot i onst@onan @"?Eé‘m?@?@r porQug, ﬁ'ﬂiﬂh "t"%e 3?7“'59028“ E@Hﬂ@d‘t‘%d’“{ ’Btaﬁb'éi éWH’Pﬁ ‘B‘? ‘f‘

devi ce 2 ndt % s%"lé Bqeny % gpe ﬁi}l | o

i nterior Wtef’ ' e ﬁ QP"g “E“ﬁ e °'% | tth?he
bui | di ng T—“L:”iﬁmo eanﬁn ou;ff .s ":@3«-5 ::.::",, Y
for granu c‘dg P__ 1 %assmg
constrygt gd (@S escrl aebove W e exp al ned irst,

cysteam ne W(Q lofiEtHs8 rpbﬁrﬁssfi‘i%' LseﬂuéPrXte& REFiged, td B6n Q%lloﬁepa& M@¥ingS4 Bi%r) 39 ihserted
suppl i ed_{rpubig oFpBIRR Bibd PYdp6reas shd tallévOME Borduit 8518 Wofmamcad Wit the Bolls Rbrt, 48T M
as occasi gt #é MRSy RBainAMARENIdrAe Wikl de didwed @ RS tPdugh RAGEAdIRM1 GMbiRPS Gifto thel t
conveyor i cofagords ansdusded Hetr@iprazation of the fillo®39108 398 Bl t he belt
conveyas 16 m thisitadel ha esdleds baHo16asi madethf 2 ddetatluich agistainéss s@elasiurhimsn, ascopped and is
cool ant spesiigd toghadketh Garfatd thepotgosted witio Fyokiyedresio. Ehe dlodrink restindoatingi hag) a lthickoesd on
t he | ower genarhaipahefangehdl 09001 to T owv @xelerably@).00T e 0.8 prm yicttis idkgedsy iy less than 0.001

al clbol - covT dinpaating is crleficent dm diraliilty. iComgrspineit this hiclyfest GsPedsgl itk teepqating Is
conveyor ddiciepidn thamegenducivityyand iqepsiveo Titer qoatipg deayiteccarisd oothfgigampip iy a normal
recoverf n "E@?W@é"ﬂﬂ”wt%%‘ﬁm fluprigeyiegin Pf k"PQ)'i“?FP“’r Th"i f§'°'§fé l’@l"af”l" e upble fpr 5

the form & '° "Fga °'“ \ @&VW%‘ nefaet ? h r et ph'P’ﬁ’ §° g]rﬁeﬁ %%V
f or war ded FHF%;E;] e r?eg m oy ‘E‘&“{ mv ble
to a pr eSC e coatin Hﬁ IE é;t e resm mentlorf %g can b tm %j_{ée §
cool ant,, gt ?y mgme"%r%s e‘i’;?“ 9 i cm

descri bed r@uﬁan?%nﬁ)gg t tXe G e\éhl‘?esut/g'ghe opper

26. Dry a % pesent Wn\ﬁmn Wit ﬁdq Ss@ wCQ btdréncd fo woking Nt O
t he buil db;gg, ﬂega,;mgmp&e hopper 10 26 and d| scharged t hrough the exhaust

gas conduit 30, so as to keep the interior of the building 11 and the
interi as Metidaof Bepgesubd®ii n a dry state. The pol yhydric al cohol -containing
| i qui ds which are usable in the present invention include ethylene glycol,

di et hyl ene gt yowo liderhoutreti Isgrhple @ialg loy glass, halied v gihdrivotame of) R§0cal, 30 preaqhydfengiven

gl ycol , diopndgyyysesaing| hydrodhjoride wasrnigogd @wewityl the eritrappgll vic displaced lyith eitnegetl ivab Jeft
neopent yl sighdngdh a harmptigatin septedyaondition @t 20fCofor @ daF| days, whideys. andy30isiays] Befare é

si ngl y55a§'a'§t‘!P'19e§'B? d.conbi ned, or as dissolved in water. Anong other

pol yhydri c €] BeHye eéb?w"alanmgf yolugia of 1007l 709 Bl pndgien Almosghers, Pfé‘ﬁ@g A0 ml
di et hyl ene g‘é?q cRgueous, 33 ‘"Ff @‘g‘ pebiogc ‘F' E‘Zi‘l‘"" Al 10 ¢ of Be é‘F’e‘Fyé'ﬂ?’E'"e flevica

g| y coi prov g\eﬁ.@ RS i tr} g_sqlr t a rota onal rate of 200 rp at 25°C to determine the time
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Thé polyhydrlc al cohol -containing Iiquid which is supplied to the cool ant
sprayi ng ddevi ce absorbs the noisture fromwithin the gas filling the

granul ati ng devi ce and consequengb}bmra.g@mt he purpose of keeping 20 the
interior of the granul ating device in a dry state. Wen the pol yhydric

al cohol -containing.liquid is diluted wwth the absorbed noisture to bel ow a
pr escri becbqoiade e gidnuiefto dissohdh is thh agegagisauisrough an outl et 33. A new supply
of the pola) iy albéageraadngel inreondianendt NP inf apdihelld iusder At atdspberd of wiragay besa?b wh| et
34 by way obdthane!he Bigohtire gtanuld ivestesming hivavechidada asided tereta welganixed with @ sliner Al

f ormi- For raistianabrate ofa200irprh @b 2% 4% tocHeterming the tigie rpquirechiep e Skagules totdigselymiartie

i nner’st ubethewl. a porous outer tube 35 di sposed coaxially with and rotatably
around the Inner tube 26 34, a liquid reservoir 36 excavated near the axis
of the |Wﬁ'§?°"9%\’é’"@ﬂ99§’ﬁwa&%pt ed to receive nolten cysteam ne ‘hydr ochl ori de

supplied through the condwt nd a slit 37 for owe{ ﬁart
ot '@E&rfepﬁveff g ? iog oo P.' aﬁﬁgm P%ﬁ'" iy i o
ﬁ;dfochlséang ma'a\ Edc ndTn 6% p:da ?Bg j§n§1 Thereafter the; ube
25 coi ncdﬁ?b ht:g"e ug |t and B'Fg\PeH ev% romfarF‘l ng V\ﬁ ec e cI oseﬁ wal |
part of ‘the outer tube 25 is passing 30 the slit. S othervm se

perm gSidh@peds illustrated in Fig. 4, to forma hoIIow part having a

pi ston 39 inserted through a dropping nenber proper 38 and allow the
condui t 25t g GRGRM InGd@igEaninhdt vold@e lvdl1l @YY J0ANiters SIOmbthanbl Wddeplitall taad the air
cyst eani eneagpydl ieminl wasi displackd with aitredeh ag dvien 13ald (4t kibaol®hof | hgaveden salfies wdsl | n
dr ojs/ oritt@didee inehd sys@nvietein d Girrbd state mtle tha eanperatfo thévet adjastqurio datrangs oldf* t he
pi st om 38 5°Gghe predspretohihs systeve reathiae 8.8 haltre’s Yith dietteri@ratuse ofetbkesystemanaintdingd isuch
as st ai rhemsgesofdk| to SaCuariselutiop obHps m)@;jfém@rhdf ¢taylee dninein 106 liteepyat methenct wes ace
t her eof contimuesly\ddgdest Tor (Raptiondo tessystemTwitle fin @ Gfiredestpie oyar aceniied Ab2 thaws. hfter

t hi cknes®mgeynachihp {paction.thp-prossyie of thy svefemcv@s 8 "Q’C’Pm‘? The peptanyseaction mijure pes

mm | ;5 t'}??‘%d Pﬁ?%‘?ﬂfsgq%er ?%;gf?g@er@fdf 't'eﬂetr){@is ?%Qoa'ft ge%r;gtp S?r{:@ﬁfm
bl ' 1 e
dg1[ ?C| eln%‘:ez F?o??B ge Py f'?‘&‘)" 'F‘ijdg‘i gy %atm?sr?garﬁfi Hroggp %?ymt?émgéf’F% ed

fluori nqlterrse&l h gl' geﬁ%ﬁlbrﬂi% o] eq'rsg tote

the c tﬂyagcﬂl ééoéogﬁ induce prempltatlon of crystals. The crystals
tetra LWH}@%L )ée%n@y ﬁ&ﬁﬁ aH@ TR PPYA %%sﬁy@ﬂo 1Yhifdgen B, Mo obtaM YWHitd €ARtalline
fluori deysiphiveyddbmdiaslori de, and tetrafl uoroet hyI ene- perfl uorovinyl ether
copol ymer, Tikdwhite $smRIirRd.cy AERIG HylrBchlionddpdwasr thu’ Dbidiied Wedipldaateifl tiHEMRr 2 of the
pol ytet rrarf {yp® Ecnprd3¥ihee Be¥ich ONGE SorhpactBrd 1 Rovstriicted] a3 hilustratbasm Fighl and cbinpressedivitng  oOf
t he f bsuOblicfuntié@Sd oIl PestuteOdn @00 &MO3PRereHId phrRiu@as sheyt. Trah, Bl sHapt was e withi thg

cl ot h of corb@ p8lvetizing fahd elfadotai-ddfusting edevical @r T mioldsd prodact toacirsitaaginb frgdrochioride

i Mpr egnatoesbagpnthsebidriel bad ik ismasts in e emgmet9d3e Gemsheet , and j oi ning the’
restld ant Elpoidddt aysteaminehydepikiride wadlett stansfingrat 841G foha wgm letth ofetiheuin. 8fo t he
adhesi ve30sigeeand thinlestechier solubility it anj agyesu 3w %ariydfochisic @gid eelqtior andRifago! and for
speci 9 CS&P‘??"’B'@’I‘BW' sgolomerainer ence to wor ki ng. exanpl es and controls. so

[ Met hod of T %@f%"ﬁgf g 1}eh for Selkility fre SR 'wTemqrba%g'gs osal 5 18st JorAgglomeration iy
havi ng. alf®®iner vol une of 200 cc, 30 g each of a given granular cystean ne
hydr ochl ori de was placed and, with the ben|t rapped air displaced with
nltrogjen was |eft standing In a her metical | y sealed condition at 20 [err]C
for 0'day, 7 days, l4—days—anRd-—30-days—beiore—the-b5-H-als—nere opened.
(1) In a beaker hajNywpenef daysellr Vigwe dnreoldion (i@ imd | Jivep fresoldtiannder an

at nosphere of nitrbgenstedisg 40 rAavesps Pptiditbes [35MIR hethpe ok hl ori ¢ aci d
solution and 10 g pf theggranul ar cystgam ne hydrochl egi de afdded thereto
were g xed with a ' ' 200 pm=at] 25 [err]C to
determne the tinmelZ Ep 0 48 398 Bﬁjrequire for e granules to

di ssolve in the aqggous selutign. (2) |ata beaker|{ havii2g an i phner vol une of

100 m and hel d unfier af,atrnosjpner € of ,pi trogen jgas, g m of et hanol and 8
g of the granul ar ;ys&-ea-m—ne—hL@eee—h—L-ez—»—de—adde thereto—werk mxed with a
stirrer at a rotational rate of 200 rpmat 25 Cto determine the tine
required for the granules to dissolve in the 5 et hanol .

out, f or® Pﬁ)f\%& '@imus &Qali%‘ 4Qr Je? m{oae;[ %E&lovg kettioRG Xn Légocgssgl §n'£g)r




[ Mt hod for testing aggl oneration] In four wi denouthed sanple vials of

gl ads -haling an inner volune of 200 cc, 30 g each of a given 10 granul ar
cysteam ne hydrochloride was pl acqsh giagh agfs? t he entrapped air displaced
with nitrogen, was left standing in a hernetically sealed condition at 20
[err] Cfor 0 day, 7 days, 14 days, and 30 days. Thereafter, the vials were
turned upside down and their contents Wate2 vi sual |y exam ned as to the :
condition of notion of particles therein. 15 Exanple 1 In an autocl ave
having an inner vol ume T Z()U T Odi mdkdananol Yas pl aced and
‘the, air entrapped therg Bumbjer& a’fs]df &&hﬁmgtfr ogen gas When 136 g (4

Ki | (}rﬁ)lss) of hydrogen 34u! f. ge—was—Atrotueet—t+rto—the—sy mwhile in a
stirred state with theltenmpefature f“??é'?‘@(?fméﬁﬁ"lﬁé’?'é’ﬂeﬁﬂ‘?mf'?é range of 0 20

to 5 C, the pressure of the sgystem neRfdaetcoBedionlbgivb@rdatticlesN]t h t he
tenperature of the sysf ' ' T theTange of O 1 er to 5[err] C a
SOFE'[ ion of 86 kg (Zyk Jnrmﬂi) of p?‘?‘ﬁ?“?ﬁ chh?ﬁoggeﬁwge%%ﬂlﬂp?r]ers of[rret ]han0|
was codfinuously added|for Beacti oﬁAlbsendeh:Eccﬂ;gml@nwmidaaiclbﬂ a stirred state
over a period of 2 hours. After conpletiton of the reaction, the pressure of
the systemwas 3.6 kg/[err] G The resultant reaction m xture was heated as
seal ed undgfy,pn atnosphere of nitrogen gas until a small anount of the

met hangf was distilled 25 out, to effect expul sion of hydrogen sulfide. It
was further \¢QmkadvikgPthe ehdppdd G tiiladed Chith BtRHSRCHaR) $artipie®df b saiy Whitd Erystdilhe
crystal s waksamme ppdréthRabeDowldrlab biRbihedin thplehiewersl loft @Binding #2130 €0 10D NIV langdib

ni trogen gawmne, LD 0ad $00dasls. Whértte: fdnding,ald sample< iy Stick andisselvedTibren veyshaahfon®lubilitMs
obt Ained wam atucansIsenv.agdrioetictic acid siutitr a ethartot drd fdrisussebptivlity to gigweratiadi ssol ved
in 600 2bi t erthe edsulissaf pnentest] foradotvilitp lare shaeh inHighle |9 awirihogd Phthg Bsk igr edglampeptiangien
chloride Jede4to give rise to a cysteam ne 30 hydrochloride solution. This
solution was cooled to 5 Cto induce precipitation of crystals. The
crystals were separated by filtration dake dried in an at mosphere of
nitrogen gas, to obtain white crystalline cysteanine hydrochlgride. The
white c??ystal | i ne cydumbsrondaybyifir auid for sollonpampier | t ime fookdnaibmed was pl aced
in the hopper 2 of tlhe wrthdingt yp¢ equageassivygCideni ¢e (fin)dh sthanoicgnpacter) 1
constructed as iIIu<trateq, N F{g. T and,conpressed wiify 35 nollers under
a roll pressure of 100-—atrosphetes—to p{educe a—sheet—Hrer—H#he sheet was
treated,with the cogqrse pul ver| fi ng and &i anet er-:ﬁd] ust‘iﬁng dew ce 4. The

nol ded product of cysteanhne hyjrochl or | 44e conseq ently750bt ai ned had
particle dianeters ifp—the—rangetrot—8—5—to—5mm—The—notded——cy3t eam ne
hydr ochl oride was |dft st¥nhdinglat 30 C¥or a varying |®ngth df time, i.e.
0 to 30 days, and then tested for solubility in an aqueous 35 w %
hydrochkori c acid solution and ethanol and for 40 susceptibility to all
aggl oneration. The results of the test Thge4sol ubility are shown in Table 1
and. those of the test for aggloneration in Table 2. Table 1 45 Nunber of

days=of Time for solu N&ﬂb&ﬂ?d&% sgipf T ngo,{d%n SAoHdd on st andi ng
aqueous 35 wt % HCl sol p. stgm,,g h et hanol 2.2
28 50 T - 21— - 28
14 2 0 Absence off@egep between particles 2 2
28 55 8 EP 0408 398{B1 Tabl e 2 Nunber ofagdnierawd. Condi ti on of
otion 14 Agglomerated

*® 30 Agglomerated

Example 2
§0 _

The same white crystalline cysteamine hydrochloride powder as obtained in Example 1 was dissolved
by heating to 80°C, aspirated in a Pasteur Pipst 2 mm in mouth diameter, and dropped onto a plate of
polytetrafluorosthylene (marketed under trademark designation of "Teflon") having the opposite side kept at
30°C by cooling with water. The white solid heaps of cysteamine hydrochloride deposited consequently on

55 the Teflon plate were hemispheres 3 to 5 mm in diameter and 2 to 3 mm in height.

The granular cysteamine hydrochloride thus obtained was left standing at 30°C for varying lengths of
time, Le. 0 to 30 days, and then tested for solubility in an agueous 35 wt% hydrochloric acid solution and
ethanol and for susceptibility to agglomeration.



standl ng O : Absence of cohesi on between particles 7 Absence of .
cotiesi on et ween particl es 14 Absence of cohesion between particles
10. .- 30 Ep 0 408 398B3ence of cohesi on between
particles Control 1 15 In vials having the entrapped air diplaced with
nitrogen gas, sanpl-es of the sane white crystalline cysteam ne

hydr ochl or Teerepitsvticthe dest tob selubitieydare shoiwr dnibébie 4 anvethese| b fitte test 4oy hggigmestio@
[err] CTableévarying lengths of tine, i.e. 0 to 30 days. After the standing,
t he sarrpl es in their undissolved formwere tested for solubility in an
aqueous 35 wt % hydrochloric acid sol utdle® and et hanol and for

susc |§t|b|||tyto agqgl oneration. 20 The results of the test for

sol ubility are sholsuniudr Fakys@ff3 Bme ick Bshsiien @fin) tnhe trivetiorsoltioadgl omer ation in
Table 4. Table 3 2 standing aqueoud ISR HCDEoInd y Simf in othawde [f or sol uti on
(mn) in Time fof so1u6|0n randrg 25 aqueogs—3 0 | sol n. (mn)
in et hanol 0 2. 257

23 68 B0 14| 24 28 32 75 30
30 8245 Taljl e = Nur@gr of dayls of g, ndi tion of
notion 40 st+are-rg—o Absereel of cohesion
bet ween particles [ 30 280l oner atled 1432

Aggl oyger at ed 30 Aggl onerated Exanple 2 50 The sane white

crystal line cysteam ne hydrochl ori de powder as obtained in Exanple 1 was

di ssol ved by heating to 80 C, aspiratmleisn a Pasteur Pipet 2 mmin nouth
diapeter, and dropped onto a plate of polytetrafluoroethylene (marketed
undecs t rademar k desi d erron) oppos|te side kept at
30 Ceby cooling wtr%%%ﬁmji’ﬁ“ white 508 c?hﬁgrg%@ﬁof cyst eam ne :
hydr ochl ori de deposi ted—ee-n-seq-uem%—b—ys—eﬁ—%—ﬁre—?eﬁ—eﬁ—p-F-pt e were

heni spheres 3 to 5 mpin_di%net ed Asencgotcghesionpgivesn R&fidRst | The granul ar
cysteam' ne hydrochl orfi de t hus obt aabga\demsndsie.ﬁbet\s&eaamdm ht 30[err] C for
varyi ng | engt hs of tipres—T 01T aITg e t®d for solubility
in an aqueous 35 wt %]hydr oiori ¢ ﬁ(s "ﬂ?w'i'?ﬁ'm et\g,egﬁp‘a_(iitﬁ #nbl and for
susceptibility to agdl oner3ti on. | Absdole &F cdSioBBwdsh partiesr psul t s of t he test
for solubility are shown Tn Table 5 and those of the test for aggloneration
in Table 6. Table 5 Nunber of days of Tinme for solution (mn) in Ti me
for sgl uki@he st andi ng aqueous 35 wt % HCl sol n. (mn) in ethanol o
2.5 32

White solid cysteamine hydrochioride hemispheres 10 to 15 mm in diameter and 5 to 6 mm in height
obtained as deposited on a polytetrafluorcethylens by following the procedure of Example 2 were tested for
solubility in an aqueous 35 wi% hydrochloric acid solution and for susceptibility to agglomeration in the

35 same manner as in Example 1.
The results of the test for solubility are shown in Table 7 and those of the test for agglomeration in

o Table 8.
Table 7
40

Number of days of] Time for solution {min) in
standing aqueous 35 wt% HCI soln.

0 5.4

% 7 55

14 5.4

30 54

60

55

10



10° . ' 7 2.4 32 14

-

2.5° T 32 30 2.5 _ 32 15
Table 6 20 EP 0 408 3gg’Byber of days of

Condi tion of notion standi ng O Absence of cohesion between particles
7 Absence of cohesion between particles 25

14 . Absence of cohesion betweenTgrgicles 30 Absence of
cohesi.on between particles 30 Exanple 3 Wite solid cysteanine

hydr ochl ori de hem sphe nmin @dd 5 to]6 nmin height
obt ai'ned as deposited pﬁlﬁnabjggﬁgysjorrafl uorgdeta'ﬁ ene by follgw ng the

proc\e’duire of Exanpl e 2lwere Lcst For—sol-tbr+ty—+n—an—aeageous 35 wt%
hydrochl oric acid sol ution ahd for é'zfg'aceefqob?smbetwmpawa% ration in the
35 sanme manner as in Bxanpl e7 1. Theatsefoslot cohésionbbmednasiticiéor) sol ubility are

(1>

shown in Table 7 and t osen:ﬂ the et TOF | neratl M Table 8. Table

7 40 Nunber of days of far PRAGPhg aqueous 35
wt % HC® soln. 0 . Abséfice of cohesion between particles | 7

5.5 14 5.4 50 ] 5.4 50 55 10 EP O 408

398 Bl Tabl e 8 Nunber of days of Condi tion of nmotion 5

st andi Ng Byample 4 Absence of cohesion between particles 7 Absence

of cohggion between particles 14 Absence of cohesion between

particles 1Gh an autoclave having an inner volume of B@h2, 200 fiters of\RBMEME waé pREICEIdONe air
bet ween partiappeli aBerdhx waP biepidbed with Mitragenadak.OWhenv £36 @ V(# Ixiionddls) ioh@irogero bulive ves 1
[err], 200wédutedirisio Gis systbrhawitel in watired ismmedithainttehparatas of thasystapadilsiedie theirangaas
di splacedoii-tth SnCtthogessugas the \dftam (B6e .6 (kd/ch? BoVish thy faofpedayarﬁrqbg‘mwﬁm kérde
was i nte oshusexngendf @ ° tih b SC,sysotutiom B8 ke(2i MO'@'% i etinderjo iming i 10Giterl of methanol was

t enper at uretimpusihaddey dar gpactiely toesthedystam whils in ngjired ptaly quer # period o [2clours. &ftert he
pressure eAmplsien of jorreaelionetie REESUE. 06"’!??)'5[‘%??' 3s 3G kol@f § t he tenperature of this
syst em kept The resplignt neactipn, “bT’asOh seaipdgn @n agmospliere; ?fd‘ﬁmﬂﬁ" 9?8 upt a sgnall

ki | omol s) @BUnkei '@ﬁeanp'maﬁé"sr"ﬁdf °|ﬁff? P¥pulsion Y’ﬁa%‘rgev\é dfidg J ry"'e
added Pbr ‘"?se ‘E‘Tef ppleddo Pt P‘.%F%H‘ie Apfep ‘?f ﬁ“’?a@ PF@&‘ f"a'tee*eWé?- By BRI of

2 hours. APLEE o g ebhod 1 ﬁi&%lé’% a Hidioh §§ ThSa Wi oS aRYGNE 1 dbrS

3.6 kg/c r’q?ter of isopropyl alcohol, and then blown with 73 kg of hydrogen chlonde gas, to give rise to cysteamine
' hydrochloride solution. This solution was cooled to 5°C to induce precipitation of crystals. The crystals
30 wore separated by filtration and then dried in an atmosphere of nitrogen gas, to produce white crystalline
cysteamine hydrochloride. '
The white crystalline cysteamine hydrochioride powder thus obtained was melted by heating to about
72°C, supplied to a plate type dropping granulating device, and dropped onic a sheet of poly-
. tetrafluoroethylens applied fast to a flat smooth platelike belt of steel having the opposite side thereof
35 cooled with water to 30°C. The white solid heaps of cysteamine hydrochloride consequently deposnted on
the sheet were hemispheres 3 to 5 mm in diameter and 1 to 3 mm'in height.
The granules of cysteamine hydrochloride thus obtained were left standing at 30°C for varying lengths

3:,_,& of time, i.e. 0 1o 30 days, and then tested for solubility in an aqueous 35 wt% hydrochloric acid solution and
ethanol and for susceptibility to agglomeration.
40 The results of the test for solubility are shown in Table 9 and those of the test for agglomeration in
Table 10.
Table 9
4 Number of days of{ Time for solution (min} in Time for solution
standing aqueous 35 wit% HCI soin. {min) in ethanol
0 19 25
50 7 . 1.8 25
14 1.9 25
30 ' 1.9 25
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Thé resul t ant
ni trogentgas until

‘a smal | anmount of

t he net hanol was

reaction mxture was heated as sealed in an atnosphere of

distilled out, to

ef tect.- expul si on of the hydrogengpiyldog@gg gihe reaction mxture 25 was

further cooled to 5 [err] Cto induce precipitation of crystals.

The

crystals were separated by filtration and then dried in an atnosphere of

nitrogen gas,

to afford white cryst alTeia#d cyst eam ne.

The cysteam ne thus

obtained was transferred into a reaction vessel lined with glass, dissolved
in 600 liters of isodnpRKby PUHOBP! . and dohionBi AWGs Wi t'h 7B kg of hydrogen
chl gride gas, to givg ri ggm;"% cyqst eam ne hydrochl ori ¢ de sojution. This

sol utfon was.cool ed tte—5—E—to—infttee prectprtattormrof tals. The
crystals 30 were segarated by fi |ABFexE? ¢fiGohesien betwaen prticky | an at nosphere
of nitrogen gas, to groduce whi te Abeehséalcbueaenweamdm hydr ochl ori de. The
white crystalline cyqteam € My dog it OrIfGEh 0 con 10 cego ai ned was nelted
by heating to about 42[err] C Foppi ng

graanati ng devi ce, dnd dr@pped rbsenge smd@slombet\mhyamde@t raf | uor oet hyl ene

applied fast to a flat snooth plateli ke belt of steel having the opposite

si de thereof 35

cooled with water to 30 [err] C. The white solid heaps of

cyst eam@gmhiygrochl ori de consequently deposited on the sheet were

hem spgheres 3 to 5 mMmmin diameter and 1 to 3 mmin height.

The granul es of

cyst ean newhilsohd By s@amide nidisthiofdet dimREbrasenao h®iin i dBMeionghdd to 30 irCheigat
varyi ng doeamgd vy fotfowing s priocediure Oof t Exardfle dayare tesied fohesubiligsinegh dquposcdsWabd ity

I n an adgyeochorid seidwdiatibyy shdde Ishssptibilia sl dhgemeraiaonon and et hanol

and for

susept i bi Thet rpsulty obtlyg kesier sctubity. arelghown in Tehle 1 @pdikhose offthe fast fercagglomeration in -
sol ub#dl i TapledRe shown in Table 9 and those of the test for agglonmeration in
Tabl e 10. Table 9 45

Nunber of days of

Time for solution

(min) in - Tinme for solution standi ng2®1 gqueous 35 wt % HCl sol n. (m n)
in ethanol O 1.9 25 50

7 1. 8 | Number of days off  Time fo? BolutiorH(min) in 1.9

25 30% L. 9 standing aqueous 35 v@% HEBsoin. |[EP 0 408 398 Bl Table

10 Nunber of days of
of cohesi on between part

particles 14

nai t1
e!es(g

on of I'TDRbOﬂ stan

Absence—-of—co

Absgence of coheg

TS

si on bet#Ren parti

ing O
aesi on bet ween

Absence

cl es 30

Absenge of cohesion between pagjticlgs Exanplgo5 15 Wijte solid cystean ne
hydr ochl ori de hem spher eg—6~—to—15—An+Hr—dtarreter—and45 to 6 mmin hei ght
obtai ned by following the_prof®dure lof Exanpf® 4 were ltested for solubility

in an aqueous 35 w % hydrochloric acid solution and for susceptibility to
aggl oneration. The results of the test for solubility are shown in Table 11 -
and tkose of the test for aggl oneratitabenn 20 Table 12. Table 11 25

Nunber of days of Tinme for solution (mn) In standing aqueous 35 wt %

HCI S_Pl n. 0 Number of dayéof[ Condition of motion
standing
40 o Absence of cohesion between particles
7 Absence of cohesion between particles
14 - Absence of cohesion between particles
o 30 Absence of cohesion between particles
Example 6

50 The same cysteamine as obtained in Example 1 was transferred into a separable flask of glass,
dissolved in 600 m! of isopropyl alcohol, and blown with 73 g of hydrogen chloride gas, to obtain
cysteamine hydrochloride solution. This solution was cooled to 5°C to induce. precipitation of crystals. The
crystais were separated by filtration and dried in an atmosphere of nitrogen and heated to 80°C to be
thoroughly dissolved. The solution was aspired with a Pasteur pipet 2 mm in mouth diameter and dropped
onto a plate of tetrafluoroethylene having the opposite side thereof cooled with water to 30°C. The white
solid cysteamine hydrochloride heaps deposited on the plate were hemispheres 3 to 5 mm in diameter and
2 to 3 mm in height.

" g8
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70 4.2 30 14
4.2°30 ¢ - 4.2 35 _ _

Tabl e ;12 Nunber of days of 4 bd of notion standi ng 40

0 Absence of cohesion betm%fﬁag%?%ﬁ} es 7 - Absence: of

cohesi on between particles 14 Absence of cohesion between particles
30 - Ane apsieantie Byaifvehiorie Hemisplstss ey dbtdihed Swdrx daffpstandidg 50 30°C fFherybgne
cyst eam n@ngtss aiinge, Ned to 130 MxysEridethdn tasted tor sokbllirin @d aquebes 3 witpiadmbhi@icfacidsk -
of gl ass, sdites eddvetitnel andiOOsurdepiikility tg eggicopydtioa| cohol , and bl own with 73 g of
hydr ogen chlTbe ireseltsgeidhe togs fasisplubility erp shevanin Tablh j3 anscthessrof the tesh for egatameratien ig

sol Ut'i on Welde tholed to 5 [err] C to induce precipitation of crystals. The
crystals were separated by filtration and dried in an atnosphere of
nitrogen and heated to 80[err]C to be T#¥'Gughly dissolved. The sol ution
was aspired with a Pasteur pipet 2 mmin nouth dianeter and dropped 55

onto a plate of tet afulnuaroo&tyblyﬂlermndmanvsiomgont(ha)iap DOBink &or Sdlgien tiher eof cool ed
with wdfer to 30 C| Thetamig e $ 0hdudous 35 Wsa HCIrseinhy d (raio)ih ethandie | heaps
deposited on the plﬁ € Wer e nem Spher es TO 5 mmjrn_dai terjand 2 to 3 nm
in height. 12 EP 10408398 B! g ' i hem spheres .

t hus obtai ned were lleft stZanding at 30 G4 or varying | e¥gths df tinme, i.e.
0 to 3Qgzdays, and tHen tegfed f¢r solubidgty in ap aquegus 35 |wt %

hydrochl ori ¢ aci d sqtut+en—ant—¢tthanot—and—for—sugcept+birtrtyito :

aggl omer ati on. The rmmww in Table 13
and. those of the test for aggloneration in 5 Table 14. Table 13 Nunber of
_daykm_‘of Time for solution (mn) in "Tinme for solution 10

st andi g aqueous 35 wt % HCl sol n. Table{#i n) in ethanol O

2.6 32 7 2.4 33 15
14 ' 2 Rumber of days of Conftitioof motion C 2.5

33 20 . standing Tabl e 14 Nunjper of days of

Condi ti on of notion st ardtng—25 - - - 0
‘Absenceé®of cohesion beifwen Bartj c| Asence of cohesionatephRerizles dohesi on bet ween
particles 14 Abgsence @f cohpabssicduetohesion tpanobn gdrtizies 30 Absence
of 'cohesi on between paftiTt G Exanpl B T 3 esion N et o icled cyst eam ne
hydr ochl ori de hem sphefes-10-tgo-151-Mm -aJiLa.nﬁei.er—a-nd_é—Lg-p 6 nmin height -
obt ai ngg by follow ng {he pradcedur p Absenéexafinghesiondoetweerepartistss gd f or sol ubility
in an aqueous 35 wt % hydrochloric acrd solution and for susceptibility to
aggl oneration in the sane manner as in Exanple 1. The results of the test
for- sol ubigddgie Ar € shown in Table 15 and those of the test for:
aggl oneration in Table 16. - -
© 38 White solid cysteamine hydrochioride hemispheres 10 to 15 mm in diameter and 5 to 6 mm in height
obtained by following the procedure of Example 6 were tested for solubility in an agueous 35 wi%
hydrochloric acid solution and for susceptibility to agglomeration in the same manner as in Example 1,
The results of the test for solubility are shown in Table 15 and those of the test for aggiomeration in

Table 16.
40
Table 15
Number of days off] Time for solution (min) in
5 standing aqueous 35 wi% HCI soln.
0 54
7 5.6
14 5.4
% 30 5.5

' 65
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40'Tab|e 15 Nunber of days of Tine for solution (mn) in 45

st andi‘ng* aqueous 35 wt% HCl soln. O - 5.4 7
5.6 14- 5.4 50 30 -

EP 0 408 398 B1 -
5.5 55 13 EP 0 408 398 Bl Table 1 unmber of days of Condi ti on of
notion standing 0 - Absence of cohesion between particles 7
Absence of cohesion between parti cl esrabéd 16 Absence of cohesion between
particles 30 Absence of cohesion between particles Exanple 8 15 In

a reaction vessel pr qu% v,\nd;gofl Stirr md'gun ?mﬁﬁatur e-Jegul ating device,
ar of | uxi ng device, gn dy g funne T of sulfuric ester of

2- anr’moet hanol was di °M' ”° reem-t-erperature—A—an—aetieous 20 wt %
sodi um hydr oxi de sol ytion dnt ai rl’f'RiB’GGE*Q?Bﬂs'°bP°t§?ﬁﬂlpafﬁ?'?Fv ir oxi de. The

solution and 0.2 nol jof carpon di smsgdcgefoaﬁgi@ﬁib&mggh%@cwge e thoroughly

stirred, gradually heated—tpthey oy oilin oi nt of

carbon di gulflde yan lett % eact i ﬁs&fcepl‘?ﬁ b - g‘iegi?m'aesf ﬁr 2 hgulros Then,

the r&ultant reactidn m xsure ar dAbaancagiaxomuoﬁaemempavﬁdeaJ M hydr oxi de

sol ution added thereto Th an anmouni of U.Z nol as sodr um hydr oxi de were

| eft reacting further for 3 hours. The reaction mxture, during the

secondary,Leagtion, allowed occurrence of relux because of a slight residue

of car,,pon disul fide. The residue was conpl etely consuned, however, in the

latter hal f, Phasin WsséiprovideR et & Sirref; 'arl@fh;le}’aturé-hgulﬁtiﬁm&ﬁc@t#Feﬂuﬂ?ﬂ@sdeﬁ@d affa 25

to 60 [ edrblpig firtheh OB QuitdiE eE1SAGT 3-AinoethaiN wad BRsoWe@ Gl oM Bnpdratine Wa@s hot

filteredagaéoua 20 PP B6dRIMI ARIraXide ¥6lutidh céntainliyed.Tinovldhe s@Nuyrshyatoside NS eclutien tiidy0.2

obt &i-edmuias cirbrardzutbd yidedbied ware thora.ghlgl stvestcgradublly hellbdiorthevisighboriod of the

mer capd otditingupoint ofecagoy sksalfide, afid éeftpraactingy atothatt terepapatune] e t2 beairs. I8nd i aesiitanh e

yi el d of readiien pixtychuast ah ageads 8hwith eodivappyidionide soludien aded theratglin anuanfiupt] of 0@gmaby

was 93. 38% sodigmaghygionde waratleft reastiao Iﬂa‘b?f hoursyTbe repgtion reixtyp. during thersecopdagy 3 g

(1.0 nol fpacen. Rllgwed CSpNTERAG| A ZeJ¥X Pﬁéa‘éﬂd’ @5tiohg gesidue: of garboy digylfide. The @PUV\M&S 21
Wt % hy dr SEIRIes ?9"%‘8199} hREevar idhe (3es ailbphagends rP?""@ Gindisrtheyte P@%"s"ﬁr’"@s Eﬂs"

kg/cnﬁ‘* fGBrf?PS‘e °'ﬂ?°f'%';r %“‘ éﬁé"ctP'i‘B’t‘i‘t §€Iatat r to 1 69" ‘23>_<ture
was gr ad hl ol cr 6 d% C was i rogu ﬁas nthe
evapor at 'T m}g nol%ﬁ fric Iu a Vv Cuum é&) P .dl. our

ef f ect t 3 hih 0, ¥ oﬂﬂggf roﬁa(gg (?6%0! tz%e %g&t cﬂiﬁ@gﬂdrb@é ion
to dr gpeg@(” éF&l‘é‘? W%‘é‘v 4 dnro n¥§& Q{‘ﬁﬂ“ Q>f§§ kQ/Emz

met hanol G(fpruid folrsd Anst ?:‘3 %fo o, e réhction mlﬁ%\/v?ag gré@ﬁ&ll? r

stirred §odsulhnd Reled wiff au&th@ ravapI.Iafar 1o $ Houk @Rt hedfddl UhdeP R vakasm amw fob t1 Ihaura&l and
cool ed t greatRordulgh ExpulBiEh Sithy b @A icRibride lahdRatét fand EdrBdnBidiion toldiessl ySt al s were
separ at ed BybssgiRhtlyDhe frdctyistaliidd@Bncerdth® 4t B0 GE CmathansIt (Bdrity 98(0%) \eBdeRarErd\e as a
hydr oed| suiviesiavevctieated aihde lirdd @ thodughasdlitish. Jlie litint kanitio? whamdy stivdd ailteddoled

t hor oughioys *di indueb \pesdipitatiorn efadrystegs. (The arystasrpenadepargeda o weti@Obilfagior. [TheCprodived
sol ut i oncrywals cfpsteaiheviiytiiachdoritha mbre Wriedunderta vacuywm at 40 1ot B holirmansittean thanabghly
dr ob.ped dissolyechbyt watingftd adamperatwye abnes §91° 6t Ehelsalvtion yas bspiresiitb 2 Ragtewsipibet 2 mavie of
cool ed wineyth digmetoyaand dropped3mito’ tetrifluorogiiviene plateiheving,tbe erpesitacsion fprest polse iwile
heaps ‘¢ ofd¥de éhtg: PTh‘ijE?JBSSP'tde‘HS‘BW‘"E%@d‘iS’F'&Q"ée fRape cHErAueyi 8progited op dheplaigyere
di anet er heqtighheres {0 Y gip fft 2 to 3 mm in height.

The hemispheres of cysteamm hydrochloride thus obtained were left standing at 30°C for varymg
lengths of time, i.e. 0 to 30 days, and then tested for solubility in an aqueous 35 wt% hydrochloric acid
solution and ethanol and for susceptibility to agglomeration.

45 The results of the test for solubility are shown in Table 17 and those of the test for agglomeration in
Table 18.
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The heni spheres of cysteam ne hydrochloride thus obtained were |eft

st ahdirngtat 30 C for varying lengths of tine, i

. e.

0 to 30 days,

and then

tested for solubility in an aqueoys §5og\§§’@§;ydrochl oric acid solution and-

et hanol

and for susceptibility to aggl omerati on.

4

5

The results of the

test for solubility are shown in Table 17 and those of the test for

aggl oneration in Table 18. 50 56 14
Time for solution (mn)

days of
aqueous 35 wt % HCl
31 7~

30 T6 5

Tabl e 18 15 Nunber

Absence of cohesion.

Absence of cohesion
particles 30

vials Having the tr
the sane white crys

t

Tdolé 10 408 398 Bl Table 17 Nunber of
in Time for solution standing
§ngb of éa%& 'Tl?ne%*l;@ﬂ&bh (gm) in Time for solution 2.3
ndmg aqueous 35 wt% H Lot . {min) in ethanol ) _ 2. 432
f day¥ of Codi tion of nDtidH standing O
bet ween parficl es 2Q3 31 7
betweermpart{icthes J.Li- AbSETICE,Uf —Tofiesi on bet ween
Absen®e of Eohesion?fet ween p rticl¥s 25 fontrol 2 In
dpped @i r therein di 8 aced w {h nit32ogen, |sanpl es of

arTine 30 cysteam ne nydr ochl ori1de powder as obt ai ned

in Exanple 8 were left standing at 30 [err]C for varying |lengths of tine,
and were tested in {fpgi# undissolved state to solubility

i.e. 0 to 30 days,

in an ggueous 35 wﬂ@bhydrochloric acid solution and et hanol
susceptibility to agg
shown in Table 19 and

Tabl e 19 Nunber of
40 Aot -

et hanolz 0

70 14

33

25

Control 2

PNET all Ul1 ITEr I CDUl l. % Ur l. IIB Lbbt (1
rofOer Al test fSPIHBLY A At i on i
dayg_of Sta"ﬂ"Pcp f solution (min) in  Tilme
st anddng Absanpae:b@es’kﬁ balv%ﬂ-ﬁhiclssl n.
an 7 3 Absence of cohes}%i bzérZerarticles
B5 50 185 ERbsgneeBcabedpndptwesn particles
30 Absence of cohesion between particles

and for
r solubility are
n Table 20. 35

for solution
(mn) in

25

30

In vials having the trépped air therein displaced with nitrogen, samples of the same white crystalline

‘30

cysteamine hydrochloride powder as obtained in Example 8 were left standing at 30° C for varying lengths

of time, i.e. 0 to 30 days, and were tested in their undissolved state to solubility in an aqueous 35 wi%
hydrochloric acid solution and sethanol and for susceptibility to agglomeration.
The results of the test for solubility are shown in Table 19 and those of the test for agglomeration in

‘Table 20.
35

40

© 45

50

55

Table 19
Number of days of]  Time for solution (min) in Time for solution
standing aqueous 35 wt% HCI soln. (min) in ethanol
0 3 27
7 25 70
14 30 75
30 33 85
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Tabl e 20 Nunber of days of Condi ti on. of rmtlon standl ng O

Absenc¢e bf cohesion between particles 7 Aggl onerated 14
Aggl oner ated 10 0 Aggl oner at ed
Exanple 9 In a four-neck flask h§\'7| n‘bosé;r?slér%mer vol ume of 100 ml and _
provided with a stirrer, a thernoneter, a reflux condenser, and a nitrogen
gas inlet, 14.1 g (0.1 m)l) of 2-am maﬁtab(yl sul furic ester, 16.3 g (0.1
nol ) of sodiumthiosulfate, and 30:g of water were placed and the resultant
reaction solution wa 9 a pH by adyli ti on of sodi um
hydroxi de. The reactlon"lg or, agﬁ was hegog ogtﬁjméloﬁrred af a refluxing 20
te sat ure for 20 hgus oy en :
conpletion of the redction,®the re&@?’i‘%r@f@bﬁmlb@we@s}@[ﬁﬁ‘w a pH of about
6.5. This reaction sdlution,was fliltered tqegk;,ﬁ'd;g?ééﬁ the greater part of

n A cmnnf uu thr DI{:’M n'\a' After

mu goTTt

sodi um sul fate. The fi+trate—wasteconcentrated—umder—a—vactiumto dryness. On -

analysis with an IR dnd_a 14 NVR |t he prodf8glomgRted dentifi ed to be
practfal Iy pure (100% S-4®-ani foethyl )npjiessdidaate. In g four-neck flask
provided with a stirrer,—a Thermomerer, a rertux condenser, and a droppi ng
funnel, 25 50 g of 20 wt % sul furic acid was placed. In the dropping funnel,
78.5 ¢ Oéﬁ] By ?queous 40 Wt % S-(2- ami noet hyl)thiosul fate sol ution was

pl aced, ? ask was heated in an oil bath to keep the inner tenperature

ther eof | Nt § oul-R0 flask fhavkidOan inker 1OBMEoR1M8 nbihiRa PRWERUSINT hitRek! b fuedrRonseddrUd | ON

was addedmblicorishsdf ahda hithdyer Haslinét! 1.13£08 nfol) 8N2-arifocthy RRIAINB BstérlBBYy (DRI o

perj od OdogiakQnbsuRatd) Gh S0 g dfWRitek ¥616|pladdrf antl ARG bIuRMMt Foadtivh baoNREs &NBlb@t & gH I 0OM

t ermper at siraBout G0l byt Aadktioni df ookt BydroxRIB.ATHe Ire@ticatbollidntwas Memst @id-sexaha pgelukiagi N,

30 Asmbewhpdraurb RA 20 BOurs &é gently lawaht @ttthhitbaget gasc Attbr werspletidal etithe eeattion, theemedtipon

sol ut i onsolutiori dssunfed apH of abautb6.5.This Ineadtios soliftive waeitalet taTemeve|thet drester parkof sodium

concent r adfde The filiaty wasenemtlaed wderaoacHyman drysasdh acpnelysis withcn IR ehdiaitttiMRthe

vacuum fredugloragiidentifisd © by pesictiqaihyiesr (10004) Sri2-eminesthybiilipsyifalgas assayed by

i odonet ry g fodenegs fiash atoyiges ‘(ﬂfh 3 Higrorspithgrmnimater. jat refiyy SordensAt afda BraPRIRGS ft"é‘a‘m ne

hydr oéhl ¥ 9 @& 2 3% rfg"“&" SEiH i3y pBFedQB‘ %%d("gi"ﬁq fnagh 785 9 glpRnhaquegus '( v

assayed Hyrqefpahtiipsulipte é%glm c‘?‘ﬁso °ﬁ‘P%é r‘? °" a“h t‘y

ﬁpgt OL' g ﬁureg\ié éﬂ% éCF ?Fy Z liO al ?r a rﬁeﬂ %ﬁq hcrur ﬁan l' actlon
yaroc ou jo s co ed to oom tem atur g%l with w ter a?e§ sm

vacuugq A Em ap}i 5& E¥oddd el sagn ut n%m? r%%

8o[err 6 I aﬁf&ﬁ? Eﬁ%ﬂ ol Atébnto"‘@r HﬁJeP ﬁgyf%t r”%i“ In

mout h di ggie G RN thi€ Jw% d WIS y%tﬁ;mQ r@foﬁd InBtdn b &

Opposi t egy Igﬂl.ep .mfsaafnd GOB6 Bfbtednind ny@ &.ronaeoha%% 8 pldtf-of JoE% \Wibid €1.8 Olvheid s

Ccyst ean punably dsO534yaH It Ethd) @iIByer RRSMBIERENY.Ythél DRGSHcE F aORnt RBoIP lsidt BF \WR{2E
hem s phesminosthyhdsulliddTHas Necbgnized] aNEtBEteaiith BydrézhidriddNpiwde @ag Récrystatizgal e of

t he gr anisépespami, dtidtrunaer:ivacuiinNand ied kissdiied Modaghly by heatin & dtewipanire aboeé 80 C.

st andi ngTtat re@Barjt evlotion Grab Gaspiad \wdth \ai Pegtebirepigit [2smnf in triaoth, diameter afd dopSdl aioys,

andhenteraligeresthyleos phis besing i they oppasitarsidecihereai co@8d witldovated tooddTICo The whits eplid

sol ut i oncysieeimipa hedneshloddecheppsy canersiuenty idbiasitodyont i alglyl wane hereisrberes 3He Sremun t s

of theo t dapetgrand 39 3mm|M kefohlar e shown in Table 21 and those of the test for

aggl oner at iSgmplesf g grapyipRofihe cystegmine hyqrogiipride thus obtained were left standipedt 3B1C 953 s of

Ti me f or Va9 enots © ‘}'ﬁ‘ehz -0.{0jo 30 qaysand Hien dested for Spukiihyin @ ggpecus 35y dydrachionC \yt o

acid sojution and ﬁ. ﬁta ptibility to agglomeration.
g Clg sol n: Th tﬁs&ﬁg of t eq%%sh rfl(gtlalubl ity are shown in Table 21 and %’hoii of the test for aggiomeration |r:13 g ;
45 Table 22.
34 30 2.7 _ 34 16
Tabie 21
50 Number of days off Time for solution {min) in Time for soluﬁon
standing aqueous 35 wt% HCI soin. {min) in ethanol
0 2.8 34
7 28 34
55 14 27 ' 34
' 30 27 34
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EP 0 408 398 Bl Table 22 Nunber of days of Condi ti on of notion

st andi'ng* 0 Absence of cohesion between particles 7 Absence of
cohesi on between particles 14 Ep oAb 9gEa 0f cohesion between particles:
30 . . Absence of cohesion between particles Control 3 15 In vials

having the entrapped air displaced with nitrogen gas, sanples of the sane
white crystalline cysteam ne hydrochl offauteer2powder as obtained in Exanple 9.

were left standing at 30[err] C for varying lengths of tine, i.e. 0 to 30
days and then tested g[, SRR &Y TN aB.RfidERRusr W % Rydrochloric acid
sol ution and et hanol afp Tgtgm(ﬁ,gsceptl bili ty to aggloneratign. 20 ~ The '
resurtssof the test for—sof o) o J o " R . I Show d those of the

test for aggloneration{in TaBle 24 AWB‘F%“%?%‘H‘W"‘"&PS ays of Time for
solution (mn) in = Ti f or 7sol ut| ABseRdsdn BdhBgon betweatipbaieles |35 wt % HCl sol n.

(2r6n n) I_ n ethanol 0 66.30 111 ' Abseﬁca of cohesion yﬂeen particles 47 75 30
35 0 8] 35 Babl e 2/ Abkentzaif carbsiahebetweard partices | Condi ti on of

notion standing O Absence of cohesion between particles 7

Aggl onerated 14 Aggl oner at ed 45

30 Control 3 Aggl omrer at ed Exanpl e 10 50 In 100 m of benzene, 0.1

]
nmol of 2-chloroethylam ne hydrochloride and 0.1 nol of 2-mercaptothiazoline
wer e di sper sigdialstHanfl b leyitrdppait ldispac&P witeitrddon gad) daridids! df @b dafle WG Giybtalineat
thi s’ t enpeysdaing hly@rochibfddThawdbres obttindcEil ERMIPH ®iwérd RftGlandifPat30 8C for Gdtying lBkgths
reacti on @ the)ir.€ 0Owa30 ddyk.ta@d den tostediot solubilityiivi dneaqueous 35 wi% hydrochioric acid solution and
2- (R«<am netadvy bridhiora)sceptibiity ¢ agglemiationdr ochl ori de powder in a yield of 99. 7%
I n 100 2a1 of The@esnlislbfHigecitess dorl solubitity awi stiowrRi Teble) 2§ @ndtheme| of theftesp fof 2ggidpration in
-am noet hy[Teli¢ &4 - t hi azol i ne di hydrochl ori de was di ssol ved. The resultant
solution was refluxed for 30 hours, to_obtain cysteam ne hydrochl oride.
Then, the cysteamni ne hydrochl oride was "8¥®%ntrated to dryness under a
vacuum and then thoroughly dissolved by heating to a tenperatyre above 80
[err] C® The sol uti qmNumBsr oR84ys b d Tivhé for oSG [Di Pithle fo? séliiion 1] nMout h
di anet er and dropped onts@anding et | akduseus@ewiry Henselnp I} at(einfiasthargl tthe 17 EP O
408 398 Bl opposite |STAE tj1er eof coof ed 'vgtn waten to 35, - C. |The white
solid cysteam ne hyCJ-GGthn-de—Heaps

7 26 66
30
14 28 : 75
30 ' 35 81
35
Table 24
g‘f Number of days of Condition of motion
standing
40
0 Absence of cohesion between particles
7 Agglomerated
14 ' Agglomerated
% 30 Agglomerated

Example 10 .

50

In 100 ml of benzene, 0.1 mol of 2-chloraethylamine hydrochloride and 0.1 mol of 2-mercaptothiazoline

were dispersed, gradually heated to 80°C, and stirred for reaction at this temperature. for 30 minutes. After
completion of the reaction, the reaction mixture was filtered to obtain white 2-(2-aminoethylthio)-thiazoline
dihydrochloride powder in a yield of 99.7%. In 100 mi of 36 wi% hydrochloric acid, 23.5 g (0.1 mof) of 2-(2-

55 aminosethylthio)-thiazoline dihydrochloride was dissolved. The resultant solution was refluxed for 30 hours, to

- obtain cysteamine hydrochloride. Then, the cysteamine hydrochloride was concentrated to dryness under a -
vacuum and then thoroughly dissolved by heating to a temperature above 80°C. The solution was aspired
with a Pasteur pipet 2 mm in mouth diameter and dropped onto a tetraflucroethylene plate having the
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consequent |y deposited on the plate were henispheres 3 to. 5 nmin dianeter
ant’ 2'to* 3 nmin height. The cysteani ne hydroChI ori de -hem spheres thus
obt ai ned were left standing at 3@ply fqiagg B4aryi ng lengths of time, i.e. O
to 30 days, and then tested for solubility in an aqueous 35 W %
hydrochloric acid 5 solution and ethanol and for susceptibility to

aggl omer adpbsia. sidbhtebaiSttoles with whe el Cf Ghe swite lsolidi ¢ygteamine birdoahloride Hedps e 25
and t hosensdqudntieddpesibd brothe piggIwersdwraispleresidro T alol ie d2@eterfamb Rdo 2 Bmli0 hdighttber of
days of  TiThe cystnamise|hudrbchieridarhem)ispheres s btaifiash wege lleftt Stanring et #ftiiCnigr a varying

aqugeous 18agthst dititdE) i.es B |ty 30 day@mrﬁ)thqnﬁe@qdﬁg_rn@]ub@ty in an aqueous 35 wi% hydrgch;onc acid
34 5 solution and ethanol and for susceptibility to agglomeration. 2.5 32 14
The resulis of the teph fogeolublltty are shown in Table 2523n5 those of the test for agglomg@hozan

2.

TabI e 26"Aer of days of condi ti on of notion standing O -
Absence of cohesion between particl est 5 Absence of cohesion between
particles 30 'p £ Absence of cohesion

b_et V\Bé(h part|c| es 30 Ahcnnrn of._cohesi-on-betwesn nau_-'c| es 35 _
Control 4 |n vial s| Nerbengf deireoff nlimai soutiah (mit)her blenQiiost’pIUM\ej wi th nitrogen
gas, sanples of the¢ sasendiggi t el caayepuapd witkeH@ yejn-epnimim ingienelchl ori de powder
as obtained in Exapple 1@ were|left stgadl ng at BO[errgy C fof varying
Iength§ of ti ne, i Fe—6—+e—36 ays- arirel LIICII, —A-t-hett Ulld;prl ved st at e,
tested for solubility inan 40| aqueou?935 wt % hiydroctoric &cid sol ution
and .et hanol and fof susaeptibi]lity to agglonerat]on. Be restlts of the
test for solubilityareghowr T Tapbre_ 27 and tnpse of_.tne test for

agg‘i»errreratlon in Thble 2B Table 27 45%Runber of days—gf —Tifre for solution
(mn)aen Time for solution standing aqueous 35 wt % HCl sol n. (mn)
in ethanol O _ 2 25 50 14 '
25 70 30 : Table 26 30 83 55 18
EP 0 408 398 Bl Tabl e_28 Nunber of days of Condition of notion
standing O Absiemseddt agyRlbgsi on  betonaidsh dpmbiidnC| €S 7kl Absence of
cohes?bn between part} cl egandidg Absence of cohesion letween particles

0 Absence of cohesion between particles

7 Absence of cohesion between particles

30 14 Absence of cohesion between particles
30 - Absence of cohesion between particles

'-35 . Control 4

. In vials having the enirapped air therein displaced with nitrogen gas, samples of the same white
&..z crystalline cysteamine hydrochloride powder as obtained in Example 10 were left standing at 30°C for
_ varying lengths of time, i.e. 0 to 30 days, and then, in their undissolved state, tested for solubility in an

40 agueous 35 wit% hydrochloric acid solution and ethanol and for susceptibility to agglomeration.
The results of the test for solubility are shown in Table 27 and those of the test for agglomeration in

Table 28.
Table 27
4% .

Number of days off Time for solution (min) in Time for solution
standing aqueous 35 wt% HCGI soin. (min) in ethanol

0 2 25

50 7 24 | 70

14 25 70

30 30 - 83

55

18



10° L 30 Absence of cohesion between

partl‘c'l es Exanple 11 15 In a four-neck flask having an i nner volune of 5
liters, 420 g of water was placed gpg 4o8Qe@®i§ entrapped in the flask was

di spl aced wi t'h nitrogen gas. Then, the water and 1130 g of

2-di met hyl t hi azol i ne added thereto were stirred and heated at a tenperature.
in the range of 40 to 60 C and, in theTax28 i ne, adjusted to a pH val ue of
3.5 by. dropwi se addition thereto of 35 wt % hydrochloric acid over a period
of 20 ‘about 4 hours. 'Flﬂ,g,qbe,;,r@ygg;ul t ant chQmich bigkbi&P! Ut 1 onf was heat ed
under normal ~pressure 40 12@ading t hbn vacuum zed to effect rlemoval of
acet®nefand water, revérted tu morfrat—pressure—wrt-hrt ogen gas, and
cooled to 80 [err] C. The moften ¢ P36 9t SORS ol BeYEPRParEleS consequent | y
obtai ned was aspired wijth a Rasteu| Apéeped of ohativn betwdenibdicibs et er and
dropped.onto a tetrafl yoToEThyTEne are €0 e side thereof
cool ed ,\{)\Ath 25 water t_n_sa_g__lh.e \ Qfenwsg'be g1 parices P/drochl ori de
heaps consequent|y depgsitedfon t hp Ap$entecof pehesioriminespprtlicles 13 to 5 mMmin
dianeter and 1 to 3 mmin height. Sanples of the cysteam ne hydrochl oride
henmi spheres obtai ned as descri bed above were left standing at 30 [err]C for
varying | epghdsiof tinme, i.e. 0 to 30 days, and tested for solubility in an
aqueous;s35 W % hydrochl oric acid solution and et hanol and for

suscept i bi | i fdupné@ Bhsrm@viit dnGriher ditime of 5 T81S, 420 Lok WwaterOfas iplacedtaAd thefal ntrapped
sol ubi |'i t yn &ealasdneasidisplacebeithenitdigera b, ThedS e Glatet @l 118681y df @rdintedtgltina®iinataddsd | n
Tabl e 30. thesdd @erdSstikuhivelr heated chiy Sengderatule ethé dangs of a1 ®NBO(°Gi amy, inrthe mbantime,f or
sol 1 on siiastet togp pH valiwoel SSUsy GEpwiste4déi@in thapbtm of 35 itk mjdrachioristadidrewér a0period of
2.5 20 about 4 hours. Then3the Fesultant reaction solution was Reaed under normal pressure to 1282C.4len14
2.6 . vacuumized to effectIgmaygl of acetone and water, reverterl &g normal pressure with nitrogen gem, aw

Tabl e 30 MefiesEr 81C-days of Condi ti on of notion
standing 0 The molterngy. é B\fdroewwgg ic S%Ttmgiﬁm v?ra(slaé pired wi}h a Pasteur p|p

f h dT}PU to 7 Aetraﬂuoroethyl %s % d 0l ed with
RS R T f?’ja g ggdcs?fh : ER? N °"ﬂ%%>p'6‘92f’6§

398 BI Coﬁ'f”r“é?“" e ofmﬁ% am’ﬁ%“*!n‘?ihion %ﬁl,s o o Jasérfwab%e SR8 RR Lalilgh

ni trogen %
hydr ochl O%E soﬁ‘:ﬁo &ﬁd s & gt and? u§°u§t353v8

for 5 paryi ﬂQ r é?al?s%f fe thH &vﬁbmt& aPe sh(;\m{ A T e@@)éé%d th@é&%f Ttt%%s‘i’%r'a&gﬁrk&?étbn in
undi ssol vedpisb@t e for solubility in an aqueous 35 wt % hydrochloric acid

solution and ethanol and for susceptibility for aggloneration. The results
of the.test for solubility are shown imafiédd e 31 and those of the test for.
aggl oneration in Table 32. Table 31 Nunber of days of Tinme for solution

(m n) ia- Time f or Sﬁq\ll_um b1 of déys o ) i[inTre for solution (min) in Time for solution
._ standing aqueous 35 wit% HCI soln. (min) in ethanol
N ' 0 25 : 32

w0 7 28 34
14 28 33
30 25 32
45
Table 30
Number of déys off Condition of motion
standing
50
0 Absence of cohesion between particles
7 Absence of cohesion between particles
14 Absence of cohesion between particles
- % 30 Absence of cohesion between particles '
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st EiPQi_ng_ aqueous 35 wt % HCl sol n. N-et hyl -2-pyrrolidone 15

0 2 : 22 7 24
68. 14 30 74 30

36 84 20 Taple 32 58 Nunber of
days of Condi tion of notion standing O - Absence of cohesion
bet ween quatdliscl es 30 . 7 ' Absence of :
cohesi on between particles 14 Absence of cohesion between particles
30 inAlige hawngothe @otyepeadosir hetsinedisplaoat witie hikege8 Ya&xsamplee ofL the \Aame evhito| | d

cys Egam‘ staiipel cyatdamie i hiidrodhisriiles pivaiiess dieined Il Examplsi 1 wéreu skt sandiagdt 80 Cofo6 mm

i n Reisgharyngdehgthe df e, i.9|0| to P deyst #nd tepteddretieir undisbolved siafel fer stlubilipe incantagegous] f or
sol ubi | i ¥ymierhyerachipre agid goluion and stham! sndder sesspripiiYy ol adiomestion.i on and for .
suscept i bi e psylts ohigg (teshier srlyblily. arerpowp EsTablesd and theee fdey teptder agglpmgptiondy, are

shown i n"™8BPe 33 and those of the test for aggloneration in Table 34.

Tabl e 33 45 Nunber of days of Tine f1D£| §10I ution (mn) in'standing

aqueolfs 35 wt % HCl soln. 0 able 5.7 50 | |

7 5.8 14 5.6 30 _ 5.7 56
20 EP O 408 |3@8b&Dbf d’axbbﬁ# iﬂnd\lummﬁondﬁﬁntfayi oTime for solutio@tmindiirt | gl)n of notion
standing 0 Algsdingce ¢f aquetusIb wive HEtspleen paNNtethyl2eyrrglidone Absence of
cohesigon betwegn partg cles|14 2 Absencelof cohesb®n betweelp particles

{ oU Abse en

particles Exangle 13715 CQvsteanine #ydraochl ofide po ul ated by

t he use of a grjanul at4 ng d¢vi ce commt ruct ed ds illustrated in Fi gs. 2 and .

3. Yo be nore s : cystean Jie nydroghtor rde gowder was|nel ted at a
. . he |

t enpeerat ure of | 1-ng devide (nrn: [ mmn)1 kepi _

substantially at this tenperature and, at the sane tine, advanced through
the conduit 15 kept at this tenperature, and dropped by neans of the 20
droppi ng device 14 illustrated in Fi g2®3%nto the belt conveyor 6 kept at a
tenmperature of 25 C thereby cooled and solidified, to produce granules

havi n§f an average parjtNloer slu@g®eiler i n tdwdiiaRgmodh 5 nm |In the
' standing ' _

0 Absence of cohesion between particles

30 7 Absence of cohesion between parlicles

' 14 Absence of cohesion between particles

- 30 | Absence of cohesion between particles
35

Example 12
‘\/ White solid cysteamine hydrochloride hemispheres 10 to 15 rhm in diameter and 5 to 8 mm in height

, produced by following the procedure of Example 11 were tested for solubility in an agueous 35 wi%
- 40 hydrochloric acid solution and for susceptibility to agglomeration.
The results of the test for solubility are shown in Table 33 and those of the test for agglomeration in

Table 34. :
: Table 33
45
Number of days off Time for solution (min} in
standing aqueous 35 wt% HCI soln.
. 0 8.7
% 7 5.8
14 5.6
30 57

56
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meantinme, the belt conveyor 6 had the | ower side thereof cool ed by causing
et hyl ene gl ycol supplied fromthe cooling device 9 through the punp to be
sprayed onto the |ower side wth thep@oRsaas giPrayi ng device 7. The

et hyl ene gl ycol which had fulfilled |ts role of cooling the belt conveyor 6
was recovered by the 25 recovering device 8 and returned to the cooling
device 9, there to be cooled to the pregeie ded tenperature. To the buil ding
1 and the hopper 16, dry air was supplied through the conduits 17, 18 to
keep the relative hum di em at anul es]whi ch were
recovered in the hopper Témé&&j&@s%er conggrr]ﬁ@og}ngm%ﬁ%b w=| ght. 30
Control % Granul es havi ng—an avm*ag\ pattet-e—eareter 05 mMmwere
obt ai ned by follow ng the prodedure @Psmm@s'mnb%mgww hat er was, used
as a coolant in the plade of ethyle nggnygalcohezh@baw@nggmaeg1 hd a wat er
content of 0.7 % by wei ght=——35Exampt edun Exanpl e 13 was
repeat ed, except that albelt ¥onvey | (Abggnce g caliesion belween ppricles havi ng att ached
fast to Phe surface thedeof t3or ough | tAvesnneeficuvsion betddve pertidesaient a t ape
0.01 mmin thickness 40 —obtai ned by Inpregnating glass croth with

pol ytetrafl uoroet hyl ene was used as maintained at a tenperature of 20[err]
C. The gra l\n‘?‘;ﬁ #n ch were recovered in the hopper 26 had a water content
of 0.1 %sby wel ght. The belt conveyor showed no discernible sign of

corrosi on evegysahhRé hp@EhloRUESbwdSCwasGratiBBd 4P tHo usé o tgrAlating 'deli® constructed as
producti I oN 1RbraGaR Hgal 2 axs .o spscic the tystiamina Wy dtechRdedvdaigRashasitet Gt @
di anet: | Nerhgarutured BI022 * Gfwith .almditihg 2evica ot e Aletr suBstahtidlly atriblst tergbratiys tasd 1t the
hydr oc I Or iseife AdWOfdvarebd shrdughiier ednddite1d kept laE thisatagperatire 68 adrodped dy Tidahe bt the C
and dr oppi nigppbihg devissUil4t itustrateriDin tRign 2yt thabeltn@nteyolr@kdpt atrd Berperaiue @ 28 0¢ thessbpn
proof substepeladeandpiidifiad. neprodice gramgsh@rving anraverage naficle rd@mgbr bfthesgnget g In the

t her eby so meantimeoihp bplycanrryos® haddhe lpvercride ierast engled BY ceuping elrprncglycol supplied from
hydr ochl or itfecooling daviersy fesyointhe eprap feche sPrved ont e_L'°‘" Jtith &hej coalantisprayipgyfievicp e
granul at i orf- ¢te pthdenergiycalwhichshad fpfilled 'tﬁy'e!? 8&?ﬂ°!9}9| % bP'& C@f'?yebﬁé‘as OYEERA 'P tj‘

and sol i 4 f"?°8‘éﬁ”1‘%ﬁe" Btaﬁ%'et}g@dd? “’acfﬂ"‘é& E“ﬁ teeR? re
? s i '%‘]*s B e vt

55 3. A netAd P |r(ysgﬂp toug
cyst eami Hg HS) }Iyo|8ﬂ PR &t ?0 DO %ﬂ’?ﬁ‘é'gs K crbvreé?)%?ﬁvarg (ggmr a wHtgr content

reaction of’ hy 8?’0 8n sul phi de with ethylene imne and causi ng the

cysteam e gtrorgact Wi th hydrochl oric acid. 21 EP 0408 398 Bl Table 34
Nunber Condition of notion 5

st andi ng 0 eranunesm,eg%eav&&ge%he@Id&meiaesmea nipRfdrb 6bt8ifed by following thpRRESR &
cohesi on beataad 1 Pexcéptind @terldas, used as 2ARRGIBN GE the fpia® BESthyIdNe RBLYIERR JPaiulcs Gbes

10 water content of 0.7 % by weightO Absence of cohesi on between
particles Exanple 13 15 Cysteam ne hydrochl ori de powder was granul ated by
t he use of emagi@nul ati ng devi ce constructed as illustrated in Figs. 2 and

3. To~pe nore specific, the cysteam ne hydrochl oride powder was nelted at a
t enpesat ure ofhe7pfoedurd o Example 13 wae Irepesie. deoppictbat (arkslt catveyon )16 ok efpitless steel having

subst ant i aléttdchegd fasttp dhet mrtaqrggf dhraugh thegpediyqpof adhesive agent a tape 0.01 mm in thickness
40 obfained by impregnating glass cloth with poiytetraﬂuoroethylene was used as maintained at a temperature

of 20° C. The granules which were recovered in the hopper 26 had a water content of 0.1 % by weight. The
belt conveyor showed no discernible sign of corrosion even after continued use.

Claims

1. A method for the production of granular cysteamine hydrochioride having an average particle diameter
in the range of 0.1 to 20 mm, characterised by melting cysteamine hydrochloride powder at a
temperature in the range of 68° to 150° C and dropping the resultant molten cysteamine hydrochloride
onto a corrosion proof substrate maintained at a temperature in the range of 40° to 10°C, thersby
50 cooling and solidifying the drops of cysteamine hydrochloride.

2. A method as claimed in Claim 1, characterised in that the granulation of the molien cysteamine
hydrochloride is effected by cooling and solidification by the use of a plate type dropping granulating
device.

55

3. A method as claimed in Claim 1 or Claim 2, characterised in that the cysteamine hydrochloride is
obtained by preparing cysteamine by the reaction of hydrogen suiphide with ethylene imine and
causing the cysteamine to react with hydrochloric acid.
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sahe t| me, advanced through the conduit 15 kept at this terrperature and
dr opped vy means of the 20 dropping device 14 illustrated in Fig. 2 onto
‘the belt conveyor 6 kept at a temmas ghsd sog981 25 C thereby cool ed and
solidified, to produce granules having an average particle dianmeter in the
range of 5 nm In the meantine, the belt conveyor 6 had the |ower side

t hereof cool ed by causi ng ethyl ene gl ytasle 38uppl i ed fromthe cooling device
9 through the punp to be sprayed onto the | ower side with the cool ant

sprayi ng device 7. The[g | 6N sgctfycol it noidd 11T edlits role of
coofing the belt conve/o§rm -,;gﬁ'ay ett:overed '}t;‘ft‘g ] recovdring device 8
and>returned to the cop Rg—EeH-€€ ‘+hetre tu e \,GGI et—tq the prescribed

tenmperature. To the bujlding%l and ﬁ?ﬁé“%@bﬂ?ﬁ?s@@e“"’ﬁﬂﬁ”a&t"?s Was suppl i ed

thr ough the conduits 1}, 18 %o keepAggaﬁberoeJ;@gg.dﬁQ,e{wmﬁhﬁ;us| nside them at 30
The granul es whi ch yereTtTecover mtire—hopper—I8—tad—d water content

L A e N A e T oW At e

diametdf of 2 to 5 mm fere abt ai neld Atspndeak tabediongetwaen mrticeedur e of Exanpl e

1, excepting water was,” USed as a coolant rn the place oif ethylene glycol.

The granul es had a water content of 0.7 % by weight. 35 Exanple 14 The

procedureEQ;mp@%rrpl e 13 was repeated, except that a belt conveyor 16 of

stainleggs steel having attached fast to the surface thereof through the

medi um of adiyegiivife ARRIhloRIe! RREsr Gab Graiatéd byt th Gld6SE gramlilatifddedice @bhsitted as

| mpr egnat inagra@b & Sigs:| 204 3MTH be HRDry iRkin fileLiys iy hy@ifehivils puBdse was melted at a

mai Nt ai neteripratirel & ITREC @itk enefling délick eiat khoien), képe sbisaimialiyes thid) temporaseiveand, at the

r eclever ed sinm tihe dueqpear thdGgh teel canduiit 161 keptoatt this ttergplerarel abd rpppedi yhmeanT lob theel t

conveyor stvopiegidavise d#t Jwairatediin Eigs? gnto dife kel iconysyonf kenteah adénonsrature pit 25 Getbrabye.

Cl ai ns 45 cdoled/ngselififietl, fogrrodubregrpnuisd hevine e avsfagg parficle dipmalsy dn e rAngeeof 5 mm. In the

hydr ochl oMeardima e PRt aenvexsy & hed dnedarrer pide thorgpfeRelecly qans'wvteah 'é“bf“"@"eﬂ 88 20

nm char adegPrige devisp Sibovghd ewtte&msméveﬁ BiP eHevsr F'E% aat spraying dev'ce

t enper at ur'e Menethyipee rgéYﬁ%dE:W ﬂz[“é‘l’éq'tﬁ 6"91?5 %'t"? ‘hecb%‘ gg 9?3’1%'9" by th

resul t &ht '??B‘fef“égnde(‘f gpa )P‘Hé‘ehﬁ?g% b& ! 'g'beé? %{t e
nai nt ai ne ‘76 a'F é'p '? d ﬁe reby e q
cooling a ,gﬁ'l 'Ps o g 3?8{? & e °°v°r &c?ﬁ ort- od 2R Tt Pod
as clainmed'in '3 m 1, characterlsed |n t hat the granul ation of the nolten
cyst eamj,ng g ochl oride is effected by cooling and solidification by the
use of a plate type dropping granulating device. 55 3. A nethod as cl ai med
in Caiml Ofirafale8iniing, anGRRASRPaBES 8i8Fotbrbf £ RAS minkRrabined b} PRowihsdieQsdthdurd e

I s obt ai Nneslanie P éxBopling18atér Wk a6l BEa RYoldnh R e pladel @ BthPbndygkion TR gamtliRitad @

wi th et hywaRecon@htrveo.ardbycwdight.ng t he cysteamine to react wth hydrochl or| c
acid. 24 EP O 408 398 B1 4. A nethod as clained in Caim 3,
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50 cooling and solidifying the drops of cysteamine hydrochloride. :

2. A method as claimed in Claim 1, characterised in that the granulation of the molten cysteamine
hydrochloride is effected by cooling and solidification by the use of a plate type dropping granulating
device.
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3. A method as claimed in Claim 1 or Claim 2, characterised in that the cysteamine hydrochloride is
obtained by preparing cysteamine by the reaction of hydrogen sulphide with ethylene imine and
causing the cysteamine to react with hydrochloric acid. '
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Cysteamin-Hydrochlorids durch Abkilhlen und Verfestigen unter Verwendung einer plattenartigen Tropf-
50 granulierungsvorrichtung erzielt wird.

3. Verfahren nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daB das Cysteamin-Hydrochlo-
rid dadurch erhalten wird, daB Cysteamin durch Reaktion von Schwefelwasserstoff mit Ethylenimin
hergestellt und die Reaktion des Cysteamins mit Salzs8dure herbeigefihrt wird.
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4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB das Cysteamin-Hydrochlorid dadurch erhal-
ten wird, daB Schwefelwasserstoff unter einem Druck im Bereich von 6 bis 10 kg/icm2+G bei einer

Temperatur im Bereich von 0°C bis 10°C in Gegenwart eines LBsungsmitiels gehalten wird und
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