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-surface @Bi2i000 863 B o aid dispersion of the capsules into the hydrophilic,

e. g. aqueous, phase. Wien the capsul es are |ntended 10 for human or ani nmal

use thi Eal&wj:é“tﬁvﬁﬁdn%@blohﬁraﬁueﬁpemlsdﬂegmﬂoﬁﬂaadw mdsawrwarso 'é?)q ousl y. beeng

t hought Theh@psnbswmsspyratebé'gaawame"vy!@ﬂgw %"g b poved.

Rat her waterheremayd exesss gaiatinyfbe died spRsulps Gplg b 'E“Vdf’é?" 35‘9? Agtating§ ?%t“ %

coIIQ% SUFE as pol yvinyl al cohol or gelatlne a naterlal such as
lecit

5
Jgfidhli siarionTERBniA$0.615 bartrdimetyi dheRSihriine Of 2
nonogl M&g%&gﬁew%ﬁs{;ﬁhsg& mgh% nt: a:t;;°1 sm?'g%eszk:ahgaabﬁeemb&m the?'315| ly

renov a&hlﬂslﬂbﬁtldiﬁmﬂ(bbmé’leﬁﬂlufeﬂadﬂehe’ resubing emulgidreconsistiog met!ﬁsé&mﬂg icrangpt ure
~dur i ngdisshaerphase. 15 change- operatlon and aftermards it-is fre uenI

desi mbrl@patneommamwem-w v¢% ge'@ afed 10
e e e 0 M R g s o
in the mc%awm f,i ?j sul tapl e am)unts ‘Tnorgani c
sol ut eSA hﬁ&&u.n oﬂ Mi@mltﬁy&mddawm&km dptwsddausdfemqsawm ure

I ndepeRaed Yquadaslg s&hlfdﬁ@ﬁ&nﬁbihll/ygtheefbr2tbl3rmmn|ssmnopmefwaleramgaxlmhtely 18
t enper 3E°Civers thepadded whilelehntiniihg the agitationl ow t enper-at ures conmmonly used in the
pri or aﬁxmmnrewlwamleb\!efas'&inwwwb@i?[ﬁ?ap‘i‘t@éi’ﬂ/'“%r ocess, it evidently is
nost convenlent to work at room'tenperature. 20 Polynerlzatron proceeds

mor e, ST Sfredoibfits Shtedtilbr Hondiions BACTJo0N
i's gé%ﬁ\'& ‘Lnym g}%ﬁﬁf E\%ﬁ?%ﬂﬁ%ﬁ\ﬁigEoﬁbémﬁgtﬁgﬁgﬁo&ﬁméﬁz%aﬂﬂ&be &lB&d’%‘ IS 20
| abd.age I'n use of higher tenperatures. The procss of -t he

' _inventlon has a nunber of advantages over prior art processes for the

m croencapsul a- - 25 tion:of various materials in aqueous sol ution. Anpbng

t hese -advant ages are: - 25 a) a.wide variety of proteinaceous .
mat erial's may be encapsul ated or used in the formation of the capsul es

wi t hout the need for precise tenperature determnation and control or
preci se acid chloride concentration and addition rates; b) the
concentration of polynerisation in the interface ara between phases
produces a wall whichis 30 sufficiently strong to withstand drying;

30 c) the process enables both short-chain highly reactive dianm nes and

chl orof ormto be excluded fromthe reaction -. both are potentially toxic;

. d) the absence. of short-chain di am nes enables the formation, by pure
protein cross-linking, of walls which are subj ect -t.o enzyme dlgestlon in
"the stomach;- '35 e) the capsul es after washing nay be dried and
satisfactorily rehydrated w thout aggl oneration, thus 35 allow ng
indefinite storage and reduction in bulk; f) the capsules are stable for up
to 6 nonths, or even Ionger' in fresh water, 'Sallne solution and i n natural
seawat er for up to 9 days; g) whereas in prior art processes |arge anounts
“of the continuous or suspendi ng phase were often 40 required, for exanple
as much as 12:1 ratio by volume to the discontinuous or suspended phase;
this ratio - 40-can be reduced to as little as 6:1 using the present

i nvention, for exanple when the suspendi ng phase is pure cycl ohexane.

~ Al t hough the invention has generally been described with reference only to
encapsul ation by interfacial pol yneri zation i nvol vi ng t he formation of a

pol yam de, it wll be appreciated that other condensati on -45 polynerlzatlon
reactions, for exanple polyurea - forming reactions, will occur at the: -
interface between the 45 two phases of '‘an enul sion and that. the_process of
the invention is equally applicable to such polynerization process. For a =
pol yur ea- forntng reaction, a mxture of diisocyanate and a catalyst such as
an al kanol ani ne,” for exanple di met hyl et hanol arii ne; “i's useful as the - '
am ne-reactive conponent. The catal yst will nornally be included in the
aqueous phase. 50 A better understanding of the present invention and of
i-ts many advantages w I.l- be had. by referrlng to the 50 fol | owi ng specific
- exanpl es, given by way of illustration. Unl-ess stated ot herwi se, all parts
QUoted in the e ' C : S



exanpl es are parts by volunme and all percentages are percentages by wei ght/.
Exappl e 155 5Spartsofa 30% bywei ght aqueoussol ution of spraydried whole
€99 were enmul si.fied in 25 parts of 55 cycl ohexane to which 2% by wei ght
lecithin were added. The enul si.on was fornmed by using a 2-bl ade propeller,
t@:e emul sification time being 4 mnutes and the resulting enul sion

consi sing of droplets 50 to 100 microns in dianmeter. 0.15 p@f20498618i poyP
chl ori de—Tmt0—partsof —Tycrohexane were added steadily to the enul'sion

ver .a period 60 of 10 seconds. Reaction was continued foor 10 m nutes at

23\5’ 60 The m crocapsul es fornmed were all owed
to settle and the cycl ohexane was decanted off, The capsules were then
washed tvm(& with 25 parts of cycl ohexane and fi naIIy with 25 parts of
cycl ohexang cont% ning ».25 parts of Jecittgn. AfFer aFinal gettl i ng,

whi ch t ook Sabout 3 minuTes, atl the cycl ohexane was decant ed.”™ The capsul es
were taken up in 50 parts of a 15% w w war m aqueous gel atin solution and
~rapidly agitated for 65 2 to 3 mnutes. 750, part s, of er ateoapproxi mately
'35C were then addgd, while sthl] agi #aLingB _65 % A V\m._cGBZQiQBGB B Pale -
yel | ow non- %ggl ongruat ed':@apsugegs bet wkgn SOaﬁnd J@ﬁ m cd &s @R aneter
wer e obt ai ned Trgegpapgllgps werle sep® &t ed & Bom t& wat@® onaB 1@yl on screen
and dried overnl ght afterwashing with water to renove excess gelatin. The
dri ed capsul es coul d be rehydrat ed si rrply by agltatl ng themin hot water. 5
Example 2

55 parts of a 2Q,/o_2aqud$1$ bovlm%er’ﬁ)gl oblﬁmsol Lﬁk:on mﬁt ai nb @ 88 part
of di met hyl§ et haripigani n,@%/ver d i 25 peu gs ofx © cloh%;_ago
containing 3 part~& "Spdn 8 ﬁltl"hgﬂa 4- blende | el | ers % he © fitation
time being 5 mnutes and the resul ting emul sion consisting of droplets 5 to
100 mcronsgbn dianeter. 10 10 parts of cyclohexane containing 0.5 part of
di phenyl met%n%ma 4, 4" - dltﬁsocyaaate werge added steash |y EO over a period of.
20 seconds &ﬁdsr% cti onawas c%ntl nued for & ni nutaes at & tenp@rature of
[ERR]. The ™ cTocBpsul €5 were™al | oned to settle and the cycl ohexane was
decanted off. The capsules were then washed twice with 25 parts of _
cycl ohexane. After final settling and decanting of{ of the solvent, the
capsul es were takgn- &p J_I'I' B0 pargs of; g 5% wav 15r rti@'qgleogs gel atin
sol ution angl raplzit:,y°aghtaged f.;og 2 t@.;& m-:nut-gs g 09 pgrnt-g 08 wat er at
approxi mat ey 45 BERRG verd d Ben &gl WEl & cdetenud Rgdharagi t ati on.
Excel | ent reddi sh capsul es were obtai ned both before and after drying.
Examples 3 to 17 20 The procedure ofgExanpke 1 was gengrallyfol | owed usi ng
a variety of reacEants &nd re&ction cbndl t|6ns asg 20 £ndi caged in the

fol |l ow ng Tﬁbl e r‘geacﬁ Qase-e,xcel | efita caps@ es Lgé'e oﬁtél nef ahich coul d

O
be dried an_a rehyﬁrﬁat eds Gﬁ% 040 %83 BERRR] $¢§ T8 GB3@0863 B
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040 863 B 7 Exanple 18 100 grans of frozen cod roe were-+defrosted
Monogeni zed using a tube and plunger. The resultant m xture was’ passed\y
gh a 0.5 mm nylon nmesh sieve and nmixed with 5 m's of glycerol. The

wei ght of material recovered was 63 grams. This was placed in a 500
beaker, 250 ml of cycl ohexane and 0.5% of 5 egg |ecithin was added and

t he nsxthGmemsﬁbBDgenlzed by using a high speed stirrer for 10 minutes &o
5 producte—amemnmutsiom aving a dropl et si Zze of 50- 150 [ ERR]™ L. 5 gr ans . of
succi noyl- chloride in 80 m of cycl ohexane was added and the reaction mas\dd
continued for 8 mnutes. The capsules were allowed to settle and the

cycl ohexgine was decanted off. The capsul es were then washed four tines each
with 50 3d of-tyclohexane and t hen: furrher treatnent was Fontirged as in
Exampled. 10 °

10 CLAIMS 1. A process for naklng m crocapsul es cont ai ni ng an aqueous

- solution of a hydrophlllc protein 15 containing a pI urality of free am ne

groups, X\lmch #rocess gconpriges form n§ an errulsm ‘of sa d aguéeous ~ - 15
sol utiongas tHegdi spelbE phds€ in a |iguEd which @ norz ol vent for the
~ protein #nd whi@h is gmstagdgal |y nongsglar or WBigE hag§ polgrity |ess
than thdt of a"4 1 w W mixturé of cycl ohexane and-@éoroformas the -
continuous phase, and adding to the resulting enufss gn a solution of a
~conmpound cont ai %I ng a pI ural i -tEy of groups cgpabl e"c&*r eacthg Wit h am ne
groups to for poly SO o34 £ Nt e iweE cBiQnsaty 2Q‘,
pol ynerigat i o%&actl @%Ocﬁg gtaagﬁgentgt-gtéa%@gelﬁ dhfd sgﬂﬁto d to -
formm @ocap&ul@es WI 32-9.4consks-tﬁﬁ-g_:su:5§t &ntl ﬁyfc eetelqy of
cross-linked protein.. 2. A process as clained in claim1, wherein the@
protein Lg a protein having a substantially |inear structure 3. A pr&ess
~as cl ai &‘!,;n glaiml or clg&m2, wherain the profein is a globular prg)tel n
and has @e r@dlfledgo br k- down, af§ | east par$| ally, he t tirary .@m ne
struct ureFthereof . 25- 4. Aprocess as*clai med i n~any oné® of cl®ai s 1§ 08, -
wherein the protein is a natural ly occuring protein. 25 5. A procesd B
claimed in any . one of clains 1 to 4, wherein the proteln is present |n|tI*§e
formof a conpﬁr‘ﬁaaL of , 8 gonpPeX natur%l%ﬁ occurr1s gm xtTppec of—ga;erlﬁal 5
6. A pragess aﬁgzﬁ mé'bl S cE&isn 5, whegr,?,-lgn the m .gre i %g, a9 yat k.
“denat ur &gl wheyz 5 B4 q};gaﬁm Qspgcénsed ng & sor fi sh,,rgbg 3(35 §r.g)ces€_$ B
claimed in claim6, wherein the fish roe is cod roe.
30 8. A process as cl g ned |@ any one of clains 1lgto 4, whereing t he proteln
i s henpg8obi n.£9. A pr@ocess &s’ cl ai ITEdEI n any oneEof cl al'g'ns 1 t@ 8, wher '
t he aqueﬁus enia_,psul at®d phd&g, in addtion to th'%;pr ot eithz or Yhe prot elgr
cont ai nl_ﬁg mat%g al , (%J@t ai n§°ot her coﬁpg)nents \M‘rgﬁﬁ takeﬁﬁo pafzé inthgsg

-—

pol ymer i atlonagteactl @3 355 %0. A pros€ss as cIaPraSed in gy or@cof cI@E

1 to 9, Whereifi®t he a§UBous Pfotein sofion has a 35 concentration (ﬁzag .
| east 20% by weight. 11. A process as clainmed in any one of claim 1 tH<B,
wherein the conpound reacted with the protein is an amd\ghl orlge or &he ¢
aci d anhydridegof a dig or ! y-basic gar boxylic acid. 1&x A précess BSE
cl ai med €n cl agm 11, \g1er ei ngt he conpoighd i s sebagoyl chl‘e‘brl de, ooadl po;&‘lfl’_'l _
- chl ori deg 40 sgcci noyl= chl or‘gde ter epl§t hal oyl ch QJ i de, ggr sucgl nic 1 _.©
anhydri dg. @ & 3 340 13. A pﬂ@cess #& cl aifed |n6‘;'§
anyone of clains 1 to 12, whereint heconpound isa pol yi.socyanat eandt he i':% 5
aqueous sol utign of the prot:el n also cgntains a catal yst gorya er
pol yur ea%f or mi & reactg &n. 1% E A procedstas cl ai mgcﬁ | n clél..rrEIS“ Brher ein
t he pol yl-socyagzgte |sI§JPphengl§‘ret hane: %ﬁsocyanatg_ m.ace'gs‘o as
clainmed Pn cl &® 13 0P ¥4, Wh&rein the tal yst i et hyI Bt hano! anm ne.$8.
45 16. A process as claimed in any one of clainms 1 to 15, wherein’ the_g 25
l'iquid of the contlnuous h is 45 Tt &S
! e sl 3k 88 5 ;i1 Bt
g c £8r 2¢ o ¢ e a 58w 358
E 9%  3g8 2% 2z 2% 28 353k <8
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cycI ohexane, . n-decane, or 40/60 petroleumether. 17. A process as clained
wrkany one of clains 1 to 16, wherein after the termnation of the : f -
teaction, the capsules are separated fromthe continuous phase and

dlspersed in water. 18. A process as clainmed in . claim17, wherein a '
cg_p’pound W th surface act|V|ty S presentto asslst ‘the 50 di spersion in
water. 7 GBZO408638 7

‘50 19. Apr OCESS a5 ciar med—Tmcharm 18— wherer m thematera—wth—the
su face act é,tay i s a non-detergent compound. 20. A process as clainmed in

clarm 19, &rafnb OF lobbn céd%t@&@ d&Hobtbd SndWBEdenidd Using ftubd SMaBRhder SheRblnad. 21.
A pr 0Ces smixttre Wasipadddd tHrélgh b 8.5 Fmdilon WIREH dhdv arld heixdaiwith € filsl of Glycerdl. TR tBtal weight

pol yvi n¥|of rabterdin@toveied ¢8d 63igiams. This wag@lacedinfai500RibBakars 280 nfbfitipdibhiexane il 015R6108 ,

wher ei n 2 webeledithiniwas eddad dndvies naigfersiwas onfogenizeti bywsing a high epsedstirrerfforc 0 miiites to 5
gl yceri derodzean F'B@Eﬂys'g adropletsizaef§0150 vaherameof gyccipevhehlpsidam 8@ @l 2 wherein a-

;?'ez;ﬁr'ﬁ fogme "ﬁ@{%“"“%ggﬁ% ﬁ??“ﬁ‘&‘t%@gs%@w%m st e
ri

1, conduc stantla y as esc S one of the exanples 60 10
her ei n.
60 25. NCtAMMSapsul es haV|ng a wal | of cross Ilnked proteln whenever
pr oduced y Ep oc%ss as cl rinted for

km ca su(iles nt us sojution o ro h%uc ro't:;
R ) it g R i
Croydon, seNiidn@Y¥the & %@e ﬁﬁd,whhéh it Qorl> s‘%ﬁ\@ﬁ‘ttforqg)drﬁﬁn andiavi ‘lbt BEMAN 18
Bui | di ngson- hﬂi’rd&nhlcﬂmé\p&ﬁ’fy |eésrt|€uffuhmd>f@h : 1R mBSureiancydidhexalé sriditRidroform aéiRe 2 040
863 B - corfinkoua nise af@Gadidg tqthanesultvg efuisive asahdidn pfasomequad chentainire agtliralityof
honogeni BeYPLapadle qirembe wahermpP srng@rto forrhepq'\e'smmtaﬁtan rierfeqial eondensatipissed

t hr ougRO %@%’{; gris % %ﬁ p Wﬁ“'!ﬁ“?ﬁ%“ B'fcrqgfgfe'ewrhawe 20
. t Ot al Wel 1 1] HJ& aRJI ur 00
m  beaker 3 23 sg-cuaﬁwg. asalaeclam eﬁ%gto%ﬁl%t&n aﬂs@‘lﬁﬁ 3

t he m xt ufoe.f.m bh;@nmgamtzeﬁei pbefanwsmélgnaryh semﬁ éhtheredft rer for 10 mi nut est o
5 produse 4anA protdssaschinisin ang oge @l claipis@ to 3 whareiofhe bdteirGa hatiiRblly odcuBngpratets. of 25
succi noyl. %Mmomeaslchnm Iraneneqf eimﬁ&&mbﬂm@eams ermot-h@efqeraetq on was

{1 nue@egpe x nattyg uig of ratsnals e :
- Syel Bﬂgi% §°eq e ??'mog%a:ﬁ%m&fa AT o 9B ek SRR P cach
Wi th5Qq 7 88 oieTlat ALK A Ml o1uARRir i Ashfde o8 RITENE VS CONt i nued as 1N o

EX&WP' e 1-8 1A)process as claimed in any one of claims 1 to 4, wherein the protein is hemoglobin.

10 ' CLAI MS. 1A prAcess sxcBsedfir0dny oBkof igim3il wmwwsu{hesmrewstemamumyedmhaaqUMn

sol ut i on tathe urOIledrrr(tjpmcttmcqmamrmmatel@ mmrapmrrvgmaorph@waich take nofpaftindke ani ne

groups, BRIy B 'i'%cf%aﬁi?"co rises form ng _an enul sion of said aqueous 15 :
ks em neoneofclaim | ¢ 8 whefgi) g 2quoua PRI SHFYUIE 2 or theds

sol uti 8% 28 ¢ %
of eas %
protei n ang néﬂf fr%'o'f c)falmgptoﬁelﬂgremﬁhevg@hﬁvfhnb edctda WIS A ¢{B¥in|i§5 S
t han thatn SBid o’hlof‘idelo %J@n&&dﬁdeoﬂfdu-w;fdlmﬁx@d?lﬂ:xﬁl% cignl orof orm as '

~ cont i nuousi2prasecesss daiadd int@inh O, wheein @8 udrbponsd ieSEbbcdyiRioAdesaipoll chloridy, a
conpounal sewminby Fhierivg. terepithatea dhtoyidey br syecnineehyleigambl e of reacting with am ne 4o
groups to o r‘rﬁ’%Pe piged i@y engtof slaimp hodg Merealthe@eﬁa@wg &taupewsma"ate and the

p0| ynerl g LteP rocess aq;Z'IE r:bc ?°§° ein og P;Gnt:;gil ] egjr ne adtso! Oua d to
For o cr Qe AR B A R e M T SO e o

Cr 0SS- 4§ nkigd ﬂréﬁe@dd@clau&edﬁaﬁ&%@&auﬁ&{61§lvm€|dmlt|ib|ﬁbuabméloonMSiis€uhHsehéﬁe 45
prot ei n icfclohesahéinelecanbdvame) perdidubsstr@nt i al |y |inear structure. 3. A process
as cl ai med7i rAnrbc&ssmsilalmedmlaavm@fclmmwelmmhempfterttmterm"@tm qfthe praktion, the ot ei n
and -has B%He?ﬂﬁﬁﬁeP?fé'Gdff@“Bleé%ikm%'a/ﬁhasmndldéa@?e 3terg] | the tertiary amine -
struct py3ess a5 glaimgpd inglajp Uc%%e'%“’é'fp&FWé’H“sH’faéﬁV"%H RS‘FseE‘It%l?sﬁ‘é”% to 3,

wher ei fyf‘;t h%e' i 'ﬁéﬁﬁ's Sirfba A 7, Loy O B ol R 16 oo actF i no R aBlLBGRSS &0

cl ai ned |c5}n@da,)gdone 0 al s 4, whereln e protein 1s present 1n the

formof az20 A process as claimed in clalm 19 whereln the surface active material is a protective colloid.
21. Aprocess as claimed in claim 20, wherein the protective colloid is polyvinyl alcohol or gelatin.
55 22. Aprocess as claimed in claim 19, wherein the surface active agent is lecithin or an ester ofa : 55
"~ glyceride.
23. Aprocess as claimed in any one of claims 17 to 22 wherein a solute is present in said water in
sufficient amount to balance the osmotic pressure inside and outside the capsules.
24. A process as claimed in claim 1, conducted substantially as described in any one of the examples -
60 herein. : 60
25. Microcapsules having a wall of cross-linked protein whenever produced by a process as claimed in
any one of claims 1 to 24.
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conmponent, of’ a conplex natural lyyoccurring m xture of materials. 6. A :

process ‘as clainmed in claim5, ei-n the mxture is egg, egg yolk,

denatured whey, full cream condéﬁﬁi’",”ﬂunl m)mmroe 30 7. A process as

claimed in claim®6, wherein the

30 8._A process as clained in any one of clai*ms*1 to 4, wherein the protein

S he?mgl obin. 9. A process as clai med in any one of cI ai ns GB 2040863 Bherevn

t he agueous encapsul ated phase, Tn addition t0 the protermm, —or theprotemn

cant ai ne@gpageri al, contains other conponents which take no part in the

pol ymer i stbigrams df&&@ﬁ tdditoe widve defrbfted MdRbMAGSARedARING b Ab&EM pluiger e Rl Cl ai s

1to 9, mMmsmassh@thmulemMSmprwtoemeslwﬂvaandmﬁxddaﬂthamI%glmmemwﬁtwmt of at

I east a'\mongd Waﬂﬂ grAmﬁrT bis e@splepsd wladPGreibeskar, 26Qyn! ofivgciahexape andtes%loft 0 10,
SP\é‘i'sH‘gla§'ghPPea‘é$"€fetfPﬂ18!"1"!!'@95@? an 5

wher ei ne

aci d a Sic Y"‘g é:g'% fﬁle:ma | ghlorigein 8

e e T

chl ori C&clo%@arﬁﬁﬁ@ih@@ﬂ;hh&mﬁhbﬂ%sEd?afl 1eGN! Ol or SUCC' nic
anhydti de. 4 13. A process as clainmed in agy
one of s Ghal 1 to 12, wherein the conpound is a polyisocyanate and the

aqueous solution of the protein also contains a catalyst for a

pol yur ear.f Arpkdced fér@wdkink %roclrﬂsule@‘c&?ﬁéﬂﬁﬁgsa% afSeotid é%lu%@ﬁjofanyﬁ!&ﬁahml%%n wher ei n

t he pisleghtainigaphiatityob frét s trdupe Whith@rddbds S61RpFRESbhinglan idh s8iRAqEdus 15
cl ai meckolutioncdsaliedisb8rsephatelin avindd which is blﬂorGSDlvaﬁtytﬁ’tthelp&Jtdm sretwhich isstibstanabligm ne.
45 . 1@w©nRo WS@@@ heﬁsa @Iaamathantha a é1l eviw mixgyirewfexciohexage dr@ chiplotormiasthe he

i qui °§gﬁ'gg‘f‘é’ m;alﬂgg e'ne}s'e %Mﬁe&@g;gy:ggg&gggmsgg@#mf

petr

R L L T A

f r om t he2.c aptdcBds@siGaipBameiami(] vﬂhr&ﬁ@ﬁeﬁﬁ&elh 73 a\b%fté?di havﬂaga slﬁsﬁﬁtﬁﬂ@lﬁféaﬁﬁ'u&&r@' med
i n cl ai nd. 1A prosessiaeclsimad bolaino Uordiais 2, lvhetsinftisqeotéis tsiagiobitarpsotglh eitag bdef  aSSi St

t he 50 rgndg gfosmgql; qown,wg_lp@qt partially, the tertiary amine structure thereof.
50 15 Ag p 88%5555 a3 a'E‘ inr?ew'\ewf ?"aﬁ M°f8W“‘im'éﬁhEP'ﬁtet“h*‘ea netirally peguring nrefeiphe 25
s ur fac ecgfg RHRAY ai 'Qrﬁ 4 mmmre gﬁﬁt@?j‘he Brgteins nrpssrtdntee formefayj g i n

le A id. 21.
'A pr oc&smea&i{cgfgezg%i(ﬁ“c Fai m 20 enﬁg%% ét%% pg@eg{n?@ge%yggf&ﬁghLa
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her ei n. 11. Aprocess as claimed in any one of claims 1 to 10, wherein the compound reacted with the protein is

60 25. aMawmpggt@!@c'kiawhvngde@fa\awrpolﬁ/ -besiomebokylinkati pr ot ei n whenever

pr od lég ed'?p | m gedn E!?'ﬁ.‘l 1ﬁwerwﬂ thpge ;gawdo# Seeacav' R'ﬂor@etag'pzﬂ chipident ed f or
Her J rvv rocelss a 1'% ? in is nggl Limte e
S oyt e R e iR St
Bui | di ngm. LOprderss as ANaim 1'3 Qme\/L“H tﬁ@p&@&bﬁﬁatgﬁﬁl h@@gowanate
15. A process as clalmed in claim 13 or 14, wherein the catalyst is dimethyl ethanolamine.
45 16. A process as claimed in any one of claims 1to 15, wherein the liquid of the continuous phase is 45

cyciohexane, n-decane, or 40/60 petroleum ether.
17. A process as claimed in any one of claims 1 to 16, wherein after the termination of the reaction, the
capsules are separated from the continuous phase and dispersed in water.
18. A process as claimed in claim 17, wherein a compound with surface activity is present to assist the
50 dispersion in water. 50
19. A process as claimed in claim 18, wherein the material with the surface activity is a non-detergent
compound.
20. A process as claimed in claim 19, wherein the surface active material is a protectlve colloid.
21. Aprocess as claimed in claim 20, wherein the protective colloid is polyvinyl alcohol or gelatin.
55 22. Aprocess as claimed in claim 19, wherein the surface active agent is lecithin or an ester of a 55
glyceride. ' _
23. Aprocess as claimed in any one of claims 17 to 22 wherein a solute is present in said water in
sufficient amount to balance the osmotic pressure inside and outside the capsules.
24. A process as claimed in claim 1, conducted substantlally as described in any one of the examples -
60 herein. 60
: 25. Microcapsules having a wall of cross-linked protein whenever produced by a process as claimed in
any one of claims 1 to 24.
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