EP 0 471 036 Bl Description TECHNEpY477l086B15 The present invention
relates to a nmethod of mcroencapsulating an agent to forma

m cr oeDesepyiohat ed product and in particular to a nethod to prepare

m crocapsul es, nm crospheres, nanocapsul es and nanospheres. More

parti CDEGHNIGAL RIEL® present invention relates to an enul si on-based nethod for
preparing capsul es or m crospheres containing water- soluble or oil-sol uble
agents, phe mrmutlim:zn t;ﬂa‘ttw¢ wmqﬁlmimnmwtiwmmmmeWMam

M cr ociaparticulsstogmet IPCEDRYR BcDsangyies. migosphérgs, MRnoRapauies snsimedosplieres; Mefe pariibulariy.c al
par t*%lhé Bresent ivention fejates o agemuisigsbased mgtherfor prerering qaraules prymictesphares ceriginingwagees s

i n di affblaperoisplukieagents, pariquiagichighly watersolyble agenfs-1 nj cron, they are often

referrMo- capsul es or nanospheres. For the most part, the
di f fr m crocapsul es and nanocapsul es is thei r SI ze thel r 15

i nternal gl LLEh 80 nfroBRORL ark (Gaily Blers Sindld ﬁﬁfﬂe.&af‘ idlbela
21bgL ?Sgﬁé Qﬂ%ﬂlﬁg Wi ﬁﬁnﬁ%r tl’rﬁf ff&hﬂinié&?é'sﬁ' rucrfﬁﬁ
I
mat @f | emalf%@li&::d]s &B&tﬁfs srfd. Q‘nﬁlﬁrﬂﬂ He@rffé}@nc@géipéen mic &rﬁé‘pﬁ&g the"
uni queinidralfraise is ot sima pol yneri ¢ nmenbr ane. |s menbr ane may be terrred .

a wal | - f oyniidrétgpsii (o2 hdnddapsultyihds fts sHEAbBlIAtdY ratdPial] NEFERY diftér réfaied tolad hgenfPamilpiBcatl
t hei r withinarunigie nteimbrand, usuelly ajpalymesia ihkrabraie CThis @R Pbraedtay HERin@a & dallfierming tateradand e d-
20 r el ieasslyamolyingimaterial. Becdueas ther Inteinal stigptund, parneablemuicnaechsilbs deaiyred for eontielled-der
r at e ofelepssiapplieations reldasedheiriagpntat mesatidntraieizeromiaate biesleage).Nsb.dmpegusdblé microcapsules
rupt ur @an Pemwﬁrdeem%mmm@naﬂm@wm midresapseleswithinaiude naapeapsules, migrdbjib-

i ncl udd WUW%%&MM@@S(W%W*M$%%@WWﬁ&i"@\!ﬂ‘:’edbva unique

i cxeb J‘tIC|§S i n.gen at corrpr se a central core

sur round &M BP f ‘#ﬁ{nﬁf @ep ; lea grg uefssa \tﬁ me:c:er?t

di Sper Qr rﬁi‘% lfr’ g:bdgae asea Fnts anear |cr jendt%
ul

mat i faiﬁwi’

ir e
Usual | i@.’oépﬂ i e eer?aﬁé‘spﬁﬂrefsr nG' ng
rate (gdvicadin fal, nhdﬁ%erﬁﬁlﬁfuaﬁrﬂ gca%hv of Gﬁ‘t ﬁiu € ease agen s at a
neago Zer AvideGarety oRinBihodkorréai it Rapshisy Whd hﬁbrobﬁme@aﬁd fnlithe itekatrd, el & @S
Conpar héke Mdthds MakiiSds bthfiionDR frikkiicrésPiftirds, i paktiRuldr 30 mdkb Midfobpheres 1<t thah 5 ilkBGtErs
Her ei niatiaméter. Togite 4 goneral katripla SHEH pRocwdsbd, orieidan disseveabiprfd? IharsGitible BigdhiceBadnt (ihe | €S,
nano p apalymed seivent)dissoleep disepess af pgentOnithis pblied sqiltiar, dispersa the rgaattirigipotyea/agent riaarer al |
- Wi t h ainto améquequs bhas¢ (theetooese medivmy ta ablaimgn ail-invated emulsibn withaoil micevditplets dispeised it the 30
A wisd eproagssing medigrh, andbiemongdhesgivent feqnethemipriodrenirtselp forrh misrospheresiiToase prpdeeses candiise
descrl'l%’efqum vith whtprrigrpitamyisions and withrdgpblegmulsioesse net hods make use of emul si ons

to nmake 9;)?!'@4'5% -based) P Eﬂsquémfamﬂf'%bﬁﬁ'ﬁl@@'?ﬁ%lsd P dnsseyesal U.S; patgntspFor
mili n%‘f“@i% S Petgrthia.¢.384. ﬁ'&?%!‘" Byfﬂ'f‘"“gﬁ’bﬁ“ Bé’é"s’%@§'°w'!5ne
can d|'§ 0aying dhe pol b’é‘@ 85' :ﬁ'l Bﬁnt)
di sSol v& %éé{ P(%v"ﬁ 10T ¢

r esul ttbhy ‘ e r mthe cation'vi a&s other ex:
; to \O‘b‘( 80 i 6\“{'?\‘ ' e :' Sih - :,'.;:':. ﬁtsﬁ lll ésn the
35 proce?ﬁéd&&ﬁﬂﬁéﬁewﬁemmﬁ &nsr AIE St S sy e tipo : a’ gsform

M- C#s0 Sqah firiion intd 1R pRCcREINATBBMIhE anhadgs.ﬁs fh@ataart Werm&bcwpteia dikiRg 6 pdlyn:epdo

- enul si remévalcted, tesuiting &l QLpdbranePtUiiorDsNRiencl  FRrthesrfor® fall 6MthY dbv@rtedtatsed Gr oﬁis@é‘s&ﬁ&@s

‘ that froibrospherédatBer bhds microcgppuiedach is described in several U S. patents. For

. exanpl e, Augtter eniisioa-hasedivethot iBepa® Hisrosphees désgbed ind. S/ ateoliNpt 3, 18N33Tusesiaconbelipther es
by fo remcgona:hmem wivent fiem thi everodiopietk By addinapyécessing medigmologhesemulsion at @ mentrpliled m

* t he%omi ralediowes! s patertiteadhes away fog) thaprasent ipvention Ry diclosing thag e extactionmugiproacesd slowly

© exanp| % no sghegical paytigies will he foRped. Similady; U ARatent Noc4.653. 44 WHWW°W?PQ‘H‘3‘PH@°'

~ pol e, ro !’“‘F’é’n‘ffi jRspaten eisio e high-vispogity; giug-retainf “Bﬂa'ga

: ggplyyl g ,_'_ ?:' s eltq{gta;@ ; f"éhet:gg' efs dhying ; n pfdne tmee?legt% il

. ano hg' «; s:‘:m éﬁgfs/% 5ITRERTS 1 "Mally
r enbveq o pari

Sulate e af
. 15R50) 83 ai B repdri \é%&g gr\cgisdl 8 is
- (pref eppliYa i Fﬂn%ﬁé%&‘b AP G Er Bolit hﬂs %‘@
~ pol yrr%.cﬁ@.aésfgtﬁ.memm(mﬁl of e SR i &besﬁ&a.édaﬁ ema%géh&ad%ﬁ@t age

‘of the above-described processes, as with other enulsion-based processes,
“is that certain agents 45 can partition into the processing nedium that
is, the agents mgrate out of the microdroplets during the polynmer solvent
removal step, resulting in a poor encapsul ation efficiency. Furthernore,
all of the above-described processes agford m crospheres rather than

~m crocapsul es. Anot her enul sion-based nethod to prepare m crospheres
"described in US. Patent No. 3,737,337 uses a controlled extraction of the
“pol ynmer solvent fromthe m crodroplets by adding processing nediumto the
enmul sion at a controlled 50 rate. However, this patent teaches away from




US- A-3943063 di scl oses a process f epou7epgs BNg N crocapsules in which (1) a
core substance is dispersed or dis- solved in a filmformng polyner; (2)

t hi s di thep@resuigatance; argidd) td thipemulsion isrtided ia horemdiventfoather@lyme (extréation roeglivtn) thatdsurgscible

pr oces swithtiwisavent, paerly iniséible withdhelvehiale: andidbésenoidiisedivettiieppolgméryent of t he pol yner
sol ut i on, DEAe2930248 distiosss alprogest Waichiosimiiaeo that USiAR943068. di ssol ve 2 EP 0 471
036 Bl the core substance; and (3) .to this enulsion is added a non-sol vent

for €heSYMMARYOF THEINVEMTIQN,n nedium) that is nmiscible with the solvent

paprl-y mscible with the vehicle, and does not dissolve the

I
DE-A- 293 29&9“’!99'& 8'?%’9’@?“&“ 'ﬁ%'g‘?“%ﬂ [sdgprovide &) e “F'&'f"b‘ts ’f‘ﬁ'&’t’”&?’go -QR"

5 SUM\)% ?;%% o %57\5 {ﬁﬁ K%;f,mm g fhe ﬁ uousp ::;g -
i nvent i DA PLUFI- B o res
S ”‘ézﬁgﬁ e rtigﬁgg

10 ane Isi
ia.%

t he pr &% odabEileE her
of the g ﬁd\&e Haﬂ‘é?&frécﬁd?\ o’rtﬁe &)lvﬁ?ﬁ?r&{? ehﬂro%ﬂ&@éf%e%ﬁl&n&?%? lsob1ea§ft reseftS
M Cr 0S PRAARH is toldrovidb & MBI Tor @iXldhgrhibtBoapstiRb ardidrdaBtierdd Rivitg biaMbters iéin ledd RRY hidhoni S
t 0 PisO Vb Gatét thia 2 iMithetbi@/ StilPinGIA&HobjEdiof e BreSEAIVEIitiGISis 10 broed rietd i Bt Prédaring Qif-adtid N J
an agenicrbdphdred G mizroBpbuksi thalt feyuitdd frogfiewaigPowdersaonunhfgldimet diddGprarial gatticlesduitdbid et er
I N t he pareolembssiwaljasati@t routes of drug adndiisvation.obj ect of the invention is to control
t he por os Atoprding totthednventivr thepd is providled d metbaiaprpicrbersapsuiatingian agent itqferematmiandencapsulated
m cr os piesuetcomprisiogint r ol | i ng the rate of extraction of the solvent fromthe
mcr&droplets of the enulsion. Yet another object of the present | nvention

is to pr o?’i tﬁeew%wqumwwv%mmm aHWW%’H’é‘F waterpbiofary a

d| amﬁterer0‘E;:l:%g}‘rf“l?ﬁﬂs1 han 1 mCﬁgé' t0 greater th%gmédlm met e‘rnalswmt‘at
ég:%f il dﬁ‘h

ive q i g material; and
pr epgring % s@;&lﬁ
0, bbb dat “T"aé"i“ he

i

e-flo

par ent er agongsth luﬁtﬁlyﬂrt %&tra&tﬂHFn@&uﬁ? o eP'ldiﬁcSﬁ:Bht@@pa 9&% Ing to t he
i nvention there 1s provided a nethod of m cr oencapsul ati ng an agent to
forma m prRRBE w%ﬂbﬁﬂm&m}uﬁsommﬁ&ﬁé%per&ﬁb&bodh&@ﬁeﬁh (Wi dr Riidspia ki ve
anmoust golvert EntaRBE brie of MoradiSsolvatawall-fofiiy ntitenib!dBexSipicHtsGsuhlly $1d wamRforlmirg atitia) &r excip-

mat er i dbnt ts@ pbigmhendissatiiedin @rpslyrodt sollht); (2) dispersing thetabent/sblyiiaesoiverd mixtire (the discontinuous

ef f ect i phasepinio a ptocestingameglivmi(the continsioys ipbase whichriereferablyt satufated wittepolymensolgent) to fortman
cont ai resnuisioss apd (S)yessiening@ll of the amulsion immexdiatalyid ®large walumerof ecesping mediurgenather suitable

sol ventexeaslipnmediumigimmedigtelyiexigcttheselyentiiom the mi¢rodplets in the pm rlwmrm@er-?eaqammeﬂ he

f or n¥t |Rﬁ1’"€f5“‘thﬁémtﬁfﬁﬁﬁp§t'%ﬁ"%tﬂﬁpmesaw paliculgiieaures githigtaghnigyedhat digingyish Esfupigiieness o
amount ¥¢dessibgdlelowct i on medi umto extract the solvent fromthe

nas o SeED PESomRhON bR Ty e bEE AR BRI BMERTE  chout 1 part per 100 1o

abouf, 25 BRI fseMiortaht fatured o fhis %&é?é%héépsuaﬁé RleQite “g.L dmddli 5R Y1 N9
or othey e& Rﬁ& ynon) éalaaa..rarme r.eo 5@%? 31%‘ &f{tx f{ ko reméting Host

Q' Ve“tofﬁnQB&ﬁﬁeF‘éoﬂﬂmoé? Iy :‘?3 Imﬁés? eﬁﬁbe encapsu

| QitbaswWe s3éds ¥odll -formng material or excr p- | ent Is a polyner

d I Ssol vedThebxigting Rbritiieon me tnrce:antchpsuk%)x ofWatep Soiuble Bgkntsfiactivg hatwaePéojibie bganfa) dépeat
m Xt 4 ecigfly iNdghtioagiags suichras Qteatentians 0 wicd srid Particufariyog eates thag30a 6 anedesitdd ccatrditie eéasiipu s
phase wdncapbulatesi by pi-inavatebénulsionibased pcessds tbiacapse! of thie tendanky/af tite)agént tof roigrate aut of the
emul si mrgamamroc@plets inthefagueoisprpcedsing wédiunt Bhisagent gigution ingreatir witedmall enulsion|miorgg e
vol unme Q!ﬁpl ingreged gyrigpe asmahthe advantagelof this isvention over edher erauiisiomipaged processes
| mredr at‘éﬂ glttwafeaeq'u Pﬁ@@GP%ﬁ%QGWWWFﬁ@O'H‘?"@ﬁ?GP'dtﬂséﬂfsm?n?fm'ﬂ'éefmheﬁﬂeﬁwe'vo

tggo les are free-flowing
Pé%“‘tﬁt"g fnpilon. é@ﬁﬁ?ﬁ%@ﬂ Sp'fseoq'agt‘*}eﬁdﬂlgg'ﬁ
[ ts un| 'E?U' re |c é:f

s m e i m i i m%%%r
ﬁrc

I?BHH%

t eChA (i, THaGoNeRY d.eateytnarau et

the emgoRan@inclubiMg l?eﬁiﬂbd&&dh 118 iptooArdhs it b YRetii)] feQ&&rﬁ:ﬁdé“éh b like2dicoRdls; ©
and t hejrdiaic Hyerogaronbutnas toludhe dnd fe e} rm@énatsarm&nyu@@boﬁaahdéw{wrﬁetwmuayr
M Nut eSether dhg @8 1ike; dyélig thers suicH dsifdr@hytirBiulal énhd e MRS dgiatsaidinyl BarSonite;ACetehBCAdRRb-

| at ed axme;\wad wWat@STheeessivenitsimap beusad)dioriesr in ddndingtioh Sthé Sxlvehtichagérevhust i anmatdrilliahat will
m cr oencapsul ati on of water-sol ubl e agents teaches that water-soluble
agents, espe- 45 cially if high |oadings such as greater than 10 w % and
particularly greater than 30 wt % are desired, cannot be easily

encapsul ated by oil-in-water enul sion-b@ased processes because of the
tendency of the agent to mgrate out of the organic mcrodroplets into the
aqueous processing nedium This agent nmigration is greater with small

enmul sion mcro- droplets because of their increased surface area. The
advantage of thrs |nvent|on over other enulsron based processes IS that




50 encapsul ated at |oadings of ugpigy7983s\81% Moreover, the resultant

m crospheres or mcrocapsules are free-flow ng powders of spheri cal

parti Cdistoive theapapimsledalpr eripichtandiiistetdtt ifigchemitdly iherbaith respdetisibe ggantbeing ensapswatednav e

di anet &t the palyngr. Mgrebveo te bah@st ruktdave limitad solubility irahaexieastionmetiimGeRerally, limitedsolebilly.  To

pr epar means kaviog @pibility Sorvabopt 1qia peyhed te sbout 25iphrtser 190.ent i on, a suitabl e

~wal | - f or Suttable walkferming imatedaleinciuais, bat gr@hoy liraited to: poly{diensd) suth ss pdiyfimthdiene) anditbe lies e

di spermiythikenesisushais\palethylerida polypepylenazant the Girenpaly(acryiics)cautheds poly(geylicl agid) mrdsthelfieque
menpr aebyinethactylisg) sucb ae (reethybmiethRprdatelopolythvdroxyetivimethacrylatel gnd the likej goly{ny efherS)

mat &F i Rely(vigy! a@mis p@fﬁ\tm nqsb palyfyinythalides)spehyae golyfeiny] ehloridedand dherise; Rohiyi bmr"es)

sol verRoyViny eptera) 3?981969) and 'b‘h'!i‘? pet ﬂ%ﬂ'&?sbﬂﬁga% ‘%(g"}*fg{‘

chlori 'B%hy' %}‘IIT&[P@’GF ‘?) J '@s) %es) (ﬁﬁfr?)

';rglt Efilnlrg ¢ :%E 522 ﬁ:%s%se czsu SO a egp al
\E/ivg?e'; hrﬁ %ﬁdaéﬁméﬁ% lmge @( QE dl pG _ Evou&éf ll ﬁ\?ﬁ m@t&?ais and
[ dikidlo I

choge ”coF&lﬁﬁe:shﬁ'ere%f mabdﬂ?;lbad nonmgﬁ IJ(la de-cg-ggéol ) APoidese ?epfb\a%ﬁ &ﬂtﬁéﬁﬂe Wal |
mat eri al TRY lig@X 6rsBlid@Bént RIBE ehchpsuiSited Hen dikkdised dr dissol ﬁmeea‘lrdnyoommﬁg tha\diiésbived

I €S pe Clalitiddmihg MatarihCot lexdpitht BxamPleSidt Sidlogita ahemts fhat iy bp erlcyp¥Biated hitniebikue ihdide,

SOl ventdut aressot linlitedte: ahdlgesitsastdcha hdetaminbhgn, adetylshlieylie udid; andithie dke; amestheticsisucGasiepaink,y

| i mi t exylosariel dpil ihi tike; anvorexics stchws deyedsinespHendimétiating térraierradiivalike; antiprdhritics pesh ad ©@h+ o
aboet YkBedpiagicne, ipyvprofen, @0 thelike:anfaktamatics duct astatiutalinersuifater thesplylline, enhedrine. afdthe ieie

not | i anfibietigs queh as gfispaenie:praishiin & ampictiia, seritlospoiings, @@réyceaﬁm'cm@rawcms chioram-

pol y ( afveeiesh grytheomygin. gligdagyein ispriziddifampingage %l‘"g%\“%‘ﬁ@;:&% arpRoterici @..nystatin, keto-

'has

poNgl aoPsPleC @&d'ﬁeaﬂo“
such a

lpl)i(é‘( YF o:gn :ﬁc a%#e yd :

ntri E‘n o (NG,

pol y(ve. 'r?gﬁkﬁl mﬁﬁﬁw @imiviy tvinghs e s e o
|vn3mMB Y ndwn.wedéanﬁ),asau ¢hf slidh!eS prafdish mésﬁ.wg@ms )propﬁﬁdldf Qc;aﬁyb.aﬁaﬁm

|OOI y( eﬁtaaﬁnﬁbHCI Bl thellid; aﬁiﬁﬁstswlsé lactd26, pir{cRfigads, Succidiéheid defyd@tegehase, and the like; peptides

pol y ( aanaypdteins ) as LPRHYsomEtostAlA, Ralconin, povih hormontegrpwih Rizbdingliaele argioteasis FSHLEGFa s
met hy| vasapldssin, ASTH, himyat seyury albumyd, ganvnal globulih,@asdtthe fikg; ghrostaglgndiog micleicetidsydarbokyitates:os e,
and t hiets] riakcetics eueh lasimorphines sddeing, andithé lilespsyethlerapautias; antinpalaxiale;, L-dopd; |divretiescsuctoast at e
pht el fsnossmidecdpiranblactane aned tha fike; qm! rdugs such pelranifigine|HCK eimetigige ngq@mm des

pr ot ei ns Imrusplegidalpgents that 63n be qugapsu MEM thig methoddnclupies inferleuidns, ﬁ%&“é?'l“h‘!a

be uselacte tpREnectpss apiorsand the i) %l'ermnégucw r, bifgh polien, heysed P

group the likg; P‘lgeﬁsﬁf ganisins as Syeptoraecusy F%t(']'éfﬂ‘"@h' % yigoe

and 1 gium (PO ']'"g ig '

i m.s;é T %‘M ¥
the SO? ety se§9§'€nﬁlld3kﬁﬂu mﬂussaépwﬂy y/ ga v@n&eﬁ&%&tephé?ﬁés

Exam@! afipi@1 it @] Gbmegléviniy Bpttein-Bakt rotaiiiay, rﬁh%vsﬁﬂ.cﬁm}uatﬂﬂllohwhﬁIp&hohﬁﬁ,hﬁllnwe
- i ncl udgbieshnibelia keksatbvirlides ot ehadphalitis AafinSde @ScePHAIRS, yeliow f0e, Rt Nallsy e, lymphocytic
acet y| ehofidnyihgitis, hagtitis B, antidhet likee arltipéos pf sachdisipdl aratezeansand harasitic bigahisonaisub as Crypto-
Xy oc atonms nenfutimdne cHidtaplaema capsuiatu, Cendisia albicars. Chaidadydpioalis, Nobedial astasoides Aidetisia
t ar t r adsetsiiaficketisiactyrihi, Mycoplasred preerhaniag.j Ghiamydial Rsittegi, Blanydialtgchoyitsy Blasmodiym dai:,
i bupr oenm, Tmegosemebriiqel, Entamogs histbfisssToxqplasraa ondiiTichoppnas vaginglis Sclisigsoass wansoni,
t heop It’ler'fb;e Theperitigensmay bednghe fagn qf whole “'%?’P%TSB‘F |”8@’d%su'?f Pfe'a% olycoprpteins, gabaly-e |
m%l ?'Ef'lefef"n haI ospor |

Fg'[”r;l r% gﬁ ﬁ rEr]llmlt to, adhesa

i f ‘et 0-
: con%zo Shmgf%mem}‘:g‘gi an r rgéé: Dloges, i acy owr gﬁ%nt z}(}?('%'ﬁe'éjl anﬁ t'he

i ke; 3 GGent .mm@mawam.am.éa&hm 2 Wil fand WEL AN ELRXGHiPt st Aiduraat e,
~and t s addih o GaBkA ﬁ@bﬁce%é‘ﬁbdnﬁm%ﬁﬁﬁdoﬂmpl&@rﬁ\@bﬂo&ss Bt 18 Gerletaliyawateant | -

25 ¢ Oimiwgﬁ Bk sBIAR andoilp BVt Bé lisod Wkkntwiler ifli:sdd RARBAIve HAGkal Mgterlal df @icipient. The
. anti depressants such as isocarboxazid, anoxapine, and the |iKke;

- anti hi stam nes such asdi phenhydram ne HO, chl orpheniram ne nmal eate, and

i the like; hornones such as insulin, progestins, estrogens, corticoids,

. glucocorticoids, androgens, and the |lijge; tranquilizers such as thorazine,
~diazepam chlorpromazine HCl, reserpine, chlordi azepoxide HCl, and the

‘i ke; antispasnodics such as bell adonna al kal oi ds, dicy- clom ne

- hydrochloride, and the like; vitam ns and mnerals such as essential am no
? aC|ds caIC|un1 iron pota55|un1 Z|nc 30 vitamn [err], and the I|ke

o oy o 17~1 ,_:‘.,___.l..__,_:, o o o 17~1



the liske; antigens of such bacteri @dp@iHgagB{s as Streptococcus pneunoni ae,
Haenophi |l us i nfl uenzae, Staphyl ococcus aureus, Streptococcus pyrogenes,
Cor y neb praéets etithmprehdidbly brita® surtacBiteh aifbw R EAOG ABRABle erfitfiidh hhd fever hgdlomiation.
Cl ost ri Exam@@s ofichtiohit, @iieri, and@briidhic cortipounds iiHat dah bewsed asESudRianits ttlude) Hotdré ndt INjed®,
Nei sser paly(vinytalcali) i cadboxymethie cellgase) galatiopuly(vinpl pgretidon€)t Tve@180 Ceen 20, 128d theilikeThe con-
Ps eudonroantistiaeofisgriactant i, theSedcass kil slyqoki be suflisienttqstabilizesihecamyision. Theseneaptration of sur-
Bor det efartaqipresentydiatiect thafing] sirenithe microeapeules praiasospheees. Sengrally fhaepngestratiey) dhihe gyriactant
ch U r al® thejpeogess ﬁ’é‘l"*"&”}b‘?ﬁé’(ﬂ‘rﬁ’ﬁﬁﬁ'ﬂ@m’w Eop e rabout 2 draending %P?“”WE'O‘B&MY&% um
| ep= r a?‘veﬂ'rﬁ‘ﬂg'ﬁéﬁ?&“ﬁ%ﬂ TadYEHEe ept spirosis interro ans Borrelia
bur gdor f erfrior teiaapdtiemel dthedpixty '@:P‘H‘Pﬂ""‘g ﬂﬁ@'sfq“l’éd V4!l asteri %s sgivers grcliihe aapmt Jaes
as snal g;ﬁ??ism?dﬁ'm g pafyraLed )!('"&h%Fale sqiyeatysed 4#‘2 "E‘?‘&' Ia ?"éP H'PY"EI@'M%{‘“"W“
neasl’®s éf'%{'r’% rpierpdroplets duting iormpfiop of the epwlsion, 's e" egw}?
“Epstei i .ﬁ%s ppgen3er: HIORAI ﬂ"ea'qgegp'v? fat '1"‘1"1 o

13
pol i ovi ﬁ‘h& ﬁ%%?" .sl.m 5 'e"’°"°°' ms .?ﬁn'i e
Japanes hrboiling r rgaﬁ e degrad
chor iz ”ﬁ&'mgiﬁé r'aqu.r Rhrh Eﬁéfm on am&un fonﬁ&ﬁhth %l nds to 5

pr ot 0Z Ogfhutes) B emaﬁdntme%uﬁcﬁﬁtrﬁh&fsﬁd t‘ﬁblﬁn o%ﬁ)f n&ﬂaﬁ mhet‘pﬂ{é@dd fedi@Rf Or mans,

Hi st opl asng s6cARE bA erfulkitn ideas) & 6taherdbes AdGium cehtifhing helofg@fit MidrotirGpletd\e &%ﬂm as

ast er oi gickly abpaskiné, tdncextiactida@ietiumn so MRutakeatet Bar20banP B0% oflhesoPéntiis imgaaRIy ITOVEE

Chl amy diranh thp sictotiaglets (i.&withimaohirales). Narmhally water i usddlas hwadiaction hediun but &er palventapr

Tr ypanosilsigan disolbe esed. litardiion edita miy lset agiiegtto heextrdaipropédirtaadystitdiianic stfangih lacptb fizes

vagi nal amouni3t exractionamediumused issamewhatedticallindhat sufficient edisremustive prrsent togioy approximatahh e

f or m of inyedite eltmstipnalth a'ﬁplsﬁfﬁ"e "WIOP'G@ gingly.dhenejumepf egium will daoersh y -

driates, otthe solypr Pﬁ?ﬂf"ldﬁ%"e theamlbmateniatand ity the gitragipryp erglycihg volumg a‘t"‘ec an

be enca 8& ?“ Wlbg a"r'@f‘l’ﬂ?@'ﬁ"??c’l mdﬁ?fve 5'?%’“[*\8’3"91“ “«‘:ﬂf‘“‘f ropletsrReeralys
en

S R T
Js&ﬂ&ﬁhe inventioh,

pl ast ' C Zﬁ‘-faﬁ % da?aﬁfet%rswih%é?ﬂes&%%&éffﬁ&th@%ct he
i keaa nﬁﬂ&%fuha??p Geriefal bonBBJn@é 4@ irf cBrtelil iRkAEHS iGuidts ¥/ Ricroeh €
agent a | thePdeGifaht rddaef%taihemre rehoghBres. "Geldrall, Swhidh BRI SieQicapSulatATNgl liguy 2
cont i NUGidRsdRE RERIBFICHbdIGHIc rReuiting Fa AicREaPRIIEYRIdBE I the Tikicis fBMOVeH, 0B exaifple, byNabuiim
gener al drying\arbre the mistotdpeuldyitodnttpraicbitbide careeobtainet] 0i | S can al so be used when
wat er is Dnedt thoadtartaged of dhet dnesemdriventioreis thai salid agente sanibpe iescapsulatbh ithlthe finaEproductd 7 1
036 Bl gampdsinganicusaisules that démonsiiatezexo@rdecar near arg-drder teleaseddnetiss. Jhib is\achiever by encap-

f or mat i eHipting very waterssluble agents.Fspadiallydldring fosration of gmmmv@wm sﬂrsﬁ water
- cat i oni tothesmicsdroplet, which coplpspes Anctkeens UG'HHS"@H’EP"%WHSWW&

i ncl udem"’Bﬁ‘PP@@"'ﬂﬁ'ﬂ tqumn@wrwsu' B’P “.}9" s°'“b""y

cel | uI og’é & é’F frintofh “b'

AT e PR °ﬁ“?"£ 2 ‘i"F\é es%m "dmch %%ﬁ%% i ""F m;gmqv

s
nt pr é’WJ:Jr-s&beeeaSLﬁté“ 'Eé‘l:ep%& prgtgﬁs. [} Qﬁ@s@%%uﬁﬁ h}&F ﬁﬂbﬁruﬂlf g€s-
Ge ner al fnybfiPdeH s $e labtbinddiide bﬁuerS \bhredtfsiiialerehtid ik Smia{o%ﬁﬁe%r ‘mﬁé
val | 4TBioRlidwithdst dgehtd todMise bR cBntrofledlydl s PdpRlidhtio RQQ’evd@mnﬁb wilCktiedd the B&osnty obtained.
sur f act aetamolind 6t afedt tHatRlencapdulatid atfecR Y pbrbsty SinfRcRptieled (ObIBSy HighétScabled niitrosphierdsO
t he add(i..j giententhari dbout BO Wit%) i preletabiyibieiweh 20 IWE% elindsd @k 3Pl bsamhore porous than microspheres
mat er i atohtaining gnalieramounts of agartt (i.e rléss thanabbit 20 wtG@ bacausk mere pagionseddsug aesthiresent thoughout
sat ur at thel migiosperes, heyatioot agehtiewall-famingimataialdihat canbe incanposatentiritd the microspheres canbe as
mat et alow ex 8.1 tecasthioh 6s $1% @byieusty tye leading tiat dap be dhtnined) for spseiicagents wilhdependdo some
m cr odr @fﬁ"&"@"cﬂ]ﬁcﬂ mPQS?‘ﬁ'ﬁf ﬂ"iﬁﬂeﬁﬁ"q th%de@fﬁ! PB?"‘@HW‘ forithe "W@EW’ i°0m i s t hen
mechani caITf‘ "F@f“gm'?ﬁ'est he

li ke as ﬁi%é 'é'ﬂ' i

T e hi en ning lcaly
medi gg’n d suon?f \;’\Tgé vglf t?%r%cw fgg\ eml et epr E‘ﬁl ‘E
renmved,] e & e E«Bﬁﬁ@%ﬁ'&r ‘E“s En ol
for eepc oﬁé rc%i\eli iihebdVe itk nfi
Lt i L el ottt e btk ther;ne FSwrin et ey
. gelli ngsﬂa&eggrwulgy the agent of vva material fromdegrad- 15 1ing. The
~tinme required to forman emulsion is qU| te short. Generally, enulsions can
be formed within 30 seconds to 5 m nutes, dependi ng upon the surfactant
used and the nmethod of agitation of the process nmedium As soon as an
emul sion fornms, all of the process nmedi gm containing the organic
- mcrodroplets is transferred, as quickly as possible, to an extraction
medi um so that greater than 20%to 30% of the solvent is imrediately
' renoved fromthe microdroplets (i.e., within 3 mnutes). Nornmally, water is
- used as the extraction nedi um but other solvents or 20 0| I s can aI so be




Aftervextraction of all or al nosgp@ldr1e8ggipe sol vent fromthe mcrodroplets

(generally within 15 to 30 minutes), the hardened m crocapsul es or

M Cr 0S p AfditRFiaddr thaDvlll Afle& the gorbiity Giatiinidnibtagéib the Mhitialfcbrcbrit@fion @f the waill nafegal/bicipient One

adv arih the sohviett. Hidili cdndanteatans f watt matarél in thie salvbht résait it |eds [Reons hemnamesth@T dodowomtien-NUOUS

pr oc etstions blonall materipiexaipierit| Alsohigh cericlntrations s wallwatetilfegaipientiethe salvent(imuaye the enngp-

par anulatianseffigiehdy of ovatepeolultieseompdvnds bdsause difel wsspsity tob thet solution is digher.Generalii] the

pr & pegonqepimtionrof waidorming apterial/yeipient in theselvantwil| rgnge {rpraabout gtsitepbey A9%6 deresding on then

ce@anhwmmw%wenﬁwfhaya'awée"memfeww@a ppigguiagweightf the walforming materiabandc t

obt i PRtpivent useq; crospheres. Cenerally, when liquids are encapsul ated, the

i qui d Eevnggeneely descsibesiinejpvertiqn, afyringrypdersianding Gag Be gbiaingg)by rpferanca o Geraingpeciice

pr odlﬁ’,‘?mp'?sl’”hf"l‘u@ef"i"ﬂ‘!?f’&“?'g for HrRoeY] lustgonay anpl e, by vacuum drying, fromthe
géz product, m crobubbles can be obtai ned. One of the advantages

of tw nt |nvent|on is that solid agents can be encapsul ated with the

final p"rﬁb‘i&ﬁ&a Fg}%c WRE lsid 1B hepsGibed %Uﬁu&a&e& é&Jaa&e% s edléh. OF
near gk hotln& cihid&in htElﬁé rSa‘ier é&rarh pe’i‘ﬁh @rVe y encap- ‘sulating very
wagser - Sﬁﬂf;tawﬁda i |§nw£§|‘é§§ oinG 1.0 'Y of dolysbre@TYpédest, BEw ERatlical c) MidikRd,Y
wat ermisind MetAdaB Etforidd, Né@@bgwdmecmmdewaémsdneen QSUuQ@éldﬁtzedM& mpsna,}r&ﬁc es

and ke wab Ranéirdd-th 8100 @ ri tebttibal While ¥ gk éridisbliatioh Wk tRfg @orfdiadd th& choline

t hr ouloddstsolitior wae stidaidroppiseto the @aitulLHe yholiiezhiolideaiagihomoganedusig digpetskein thie pely-sol i d
agentstyome sgutiemitydpsedesitatioh using & BidenenndRafyfrondMextet 10VRIACI0S probe,sriebd getfing @ 52Brink-act
wasoe rmann fnstrureats Go.cWesthuyyNYat . | f the active agent does not have the proper
sol ubi | £y00-mikvesin keble wesfited withaitrueborgfstirtenand 438.1 age fit-5-ing TEFLAN fytitainpelier. Next, 50

wat ermlse 4 wheaausqus rolyeiny aleehelh FYAIWas Saferptedwith 9. aﬁwﬂ"e shigricle and yrpnsiepred ip thej

t Re/ fr ‘hﬁ“?ﬂdﬁe Vs"ﬁf‘i"&‘f"@&'!& °h"§'d? gispersiop wag H°"’8‘Fﬂ" 'Q??ss'%!“?d“i"k During

oaft teir%?‘tg q‘g@qiob %@3@ g%:\%g; %ﬁq ?‘ﬂ%{ %’%ﬁg&?“"ﬁﬂ‘? bag iff[fﬂbl es

pr ot ant oi?; Rlre .
the |a r% ‘391&8}89 &ﬁ%ﬁu& bi Em g,gg,@psul €
use out for

or m,ﬁg% rane 45 to al [ ow these agents to

cogt r ol mdmm%@aa&r@&&ma{sis@aa fre@AOMMgphdricdt béMicles Waving dRMESIS of 4@ 4B BBi LY
obt a|ﬂadqsamnﬁaﬁymombtoagmcﬁ&m;cmoﬁdeencapsul ated affects the porosity of
m crospheres. Cbvi ously, higher-1loaded mcrospheres (i.e., greater than

aboutEXAMPLE2% and preferably between 20 vt % and 80 wt %9 w il be nore
porous than m crospheres containing snaller anmounts of agent (i.e., |ess
t h&n abét% wiXe palymengolutienovag preparest by dissplying A.75 o 6f 50:5QpplyélLeaqidescoiycolide) (QbRBbint t he
i cr A5i9ef methylenp ehlaride. Next 89 mag&wwmmmﬂow mRjoterin E(SER) was pispoivedim 119 :

i ncordsignized wgtey. cﬁe!detffqaﬁl%p‘l?‘ﬁ"ﬁ : ; iR '@s)“%mmltﬁg*?fs“"@)th&%qn%dﬂp h as
B R S

et é’ e, hSes 0
i 33 S el Mﬁ%ﬁ%@a ?sope%% st
SR &ﬁa%loﬂ'ihe@?nﬁ&é)&@ng oﬂHﬂd@he% réf@&'iheﬁii!@

et hylﬁﬁatagﬁ,%{a{ewh@ome por ous than m crospheres or m crocapsul es

prapar emefseafmdnbm.«a‘mmwiehisﬁerdesasinMdmeisrmelaq@h%ars&ym%yiohﬁuwsmemmr in
et hy lingPoilri-weite® einliigion wa stitladl for abba!3Minutds lafter WRIRK thé erfiilidnyivas framsfekridiain@ ohdedo |ELI Si on
St ep,of dalonized watericoritedned ¢nangladsl bdake rand leing Biined aiciboy 560 ipm initic & 6GEmint) 2-if)r sidess

medi steel ivpedert The seselidntviidrdspheces wena stiredf\inttherpurified waderdar abogtR0 mihi, eclledted over @ 0.22mem

sol v diter. ang dried for 4§ Ivin & vacuym ehembetur i ng t he enul si on step of the process. By
sefect | T resitantipipresphere ereductansisted of spherigah pastioles Alpoyt 1 to AQ M AWIPATINGH7 W 3rf SRBous
pr oc 828 gl (hriactdgco-glygolidelyi ssol ve in the nmicro- droplets can be controll ed,
whi CWL ffect the final porosity of the menbrane and the internal

stru BLS? the micro- spheres or m crocapsul es. EP 0 471 036 B1

Angt hernﬁ% hg{en 5 ma&&%@cﬁée bL.-pt 5}&59&' il e &%:&J&g E’Eﬁy ?f&hylf [Mfad 40 L1 @l

conc o-

Conceswnab.l &fate % %ﬁ g ihEh ,%émw Bﬁeﬁim
@& sontinAgaod § of 5@%%@% ﬁ’ﬁsP\iArwaéb a.r.eéama:luhsﬁr@ta%é 5 Ak, 66 PEF BN impBie? O,

hl gh dnepafishi $1eispesd mote The PV viisiad IS TL biifhethfi6ne £1briae prior th i &@ition t he
encap- sulation efficiency of water-sol uble conpounds because the viscosity

of the solution is higher. Generally, the 5 concentration of wall-form ng
material /excipient in the solvent will range from about 3% to about 40%
dependi ng on the physical/chem cal prgperties of the wall

mat eri al / exci pi ent such as the nol ecular weight of the wall-formng
material and the solvent used. Having generally described the invention, a
further understandi ng can be obtained by reference to certain specific

. exanpl es which are provided herein for purpose of illustration. 10 EXAMPLE




-15  First, a polynmer solution wasoRtrfes e by dissolving 1.0 g of

pol ystyrene (Type 6850, Dow Chemical Co., Mdland, M) in9.0gof nethylene

chl or i dethe pidyaier/drig Sdiufipdf The eliting@moikibrowds diwadbto dﬁrafsmlnine aliter WhichSi® rpeir Keftle contents

dei oni Madabsiaed dilatorgetoyI2 Dy Estiging ddicnizedwaten/dBe hicraspbéres wephtitre! iathd @eibnizedMatenm

t est t Udveppradimately 30 tip anpiithep werg callertedovsr 48-1intand QE2quntstinfegs siagtmesixsieves arngedin sdrien e

chl or i d&e mistospheremwere tinsedivth@dditional dgienized water prd allewed taraifidey.  The chol i ne chl ori de

was $onogh simitan batsh offiesigaterane dropionatelmicrgsplieyes wag mpade with £26.6mti%cnolytygr slotien.gbainxitd i on
usj g del@ase ralentonihesRiyobaichns afelshata|belaw) denomstatimishapihe eancentgiiond the gelyrhen golutjon @n

Br I nk- begsedipapaniryiziathe iglepseproperies of W@@P’Eﬁ[ﬁsy"han'QheWWE)GI CpRCenUTation gAvR Hower elegea s

fitted RATEORN9Suebore stirrer and a 38.1 mm (1.5-in.) TEFLON turbine

i mpel ler. Next, 50 nmL of 4 wt % aqueous pol y(vinyl al cohol) (PVA) was

sat uat ecLAAd_t_h_D__&_g_of__n_eL.h.)d_ene_c.h.[_oLJ_d.e_a ] _ LN

kett|e. TIREYPREEYieR sonseatratippvtiCastipading 8 %dess ber si off ViRSlegsUT 8™ 1 ect I|y

into the|PVA processing nedi unj YSFIANREE {ransfer. the PVA solutiof was

being stijrred at about 550 rpn} After the repti tjidg p2d - ilAd wejtedr psaul $i on

had gtirfed—25— T {{Te TeSI KETTI e §g8 T M Tg ol L PEEE t4§2 rsgtsru-,”s:l n

kettle were transferred all at{once into 3.5]|L def oni 2 congai ned

in a 4-L|beaker an@®$ei ng stirfed at “Bhout 7580 R tH1 4 1§6V]§22rﬁ ’n'm%: - i n).

stainless steel inpeller. The resultant mcrospheres were stirred in the

dei oni zed waterfor about 25 min., collected overa 203.2 mm (8-in)

di ameter, 45-m cron nesh stainless steel sieve, rinsed with 4 L of

dei oni ZXAMREE®r , and dried for 48 hours at anbient tenperature in a vacuum

chanber . 30 The final m Cros here product con5| sted of free fl ow ng

Sper ! o e mﬁggg :{%‘7 5559'%% were WG%E@ 8‘@?"“ o G %:'&“

cont a|
ere mlcrodrop
5& ontoarapldl
g contal i rs H [%gfe)l %f
“d;\l ze 0COCCAr ent el ot oxin ssol ved | n

pol
pol y( fiti

30 Dls Imﬁ

110 [ err T‘ %O&b&%%&ﬁcﬁlés wI.laemea B oty @iy H1BBRGY sdittidilide 8 'ﬂnn"i@ﬁrtﬂ 4 SdbRfofinlviathr T O
a 1630X eklidion]Melefibibior wedGramiited 109 LIFSiring daiokized Whtedl T TesOfaht thibtGphdréd weRFBIR&GN

dr OpWi i deidhisbd WaSr 1513b Wiideparatd Miomfie poty {vingt albdhel) byteiitstigatihsank edliededdd ibphliZtionni t h
a Vort ex TheXisdl produdl cBnsister bl free-flowiry pharficies with ditraedéts £aal. 50 15 maorBiiringt40 @h% etretinate
honogein plyr(Dii-lactideiarphyeoliié)at t he SEB t oxoi d was honbgeneously dis- 40 persed
in the DL-PLG solution. In a separate container, 300 nLof 1.5w % aqueous
car b6x\EXAMRLES cel | ul ose that had been saturated with nethyl ene chloride was
equilibrated to 19.0 +/- [err] . The standard head i pped with the

ol sor s'é??é'éﬁ%mtxme@wwm%ﬂfe{%'ssw‘sﬂawﬁwsﬂBF P%Sgusg reqﬂuj;@fh's et he

f ac@4 "E"ﬁg“% Qi qispprped prymipuse f"eﬁﬁ%
ﬁ]u;ez C\ﬁég‘%&rﬁ oa:g%%‘d 9 )?f F retot ooh | loblhllz) LG
e R

cel 1 Ul Gaued Wirtr Shlbi, cioh Wes Ui o8 wafe gﬁ}c
MU €§eope) dh&oal . Astdr %laﬁ@“l i Water eW@&ortH’aaf& ﬁrtﬁ ofﬁiE r£in ﬁﬁtletvﬁr

dei oni zpeh ohBd B73.5008 wale @iFing Bt 600 EnAAS BaQ MehetrFiahb EMRHidRTIroR the rEcapéules e me500
r pm4éi teliragtioh Wasicoiiplete, tednitrogapsules Rérd hidRed 15 ekt The MikfkapRiles weReollettsd dvircsitles and
M Cr 0S fitfed washed\withat Iadst 3 I &f datern THelbcrgzapistifés vtk plagédtin a faotuntdd andienP@mperdiurestadiry oet ed
over aatle@Paqrerr] filter, and dried for 48 h in a vacuum chanber. 50
The r esul Tramgsultantowicespisole proguctadnsistedobspharical paitioles wilipdheentratcore qbeafazolio sesdiumegneapt 1
to 10 [sated ingmeyter PsPHmembrangt 06 of SEB toxoid in
pol ys(’DL | acti de-co-gl ycolide). EXAMPLE 3 55 Approximately 2.5 g of
poI y(Dfo‘HEl"':rﬁie)(DL PL) was di ssol ved in the approprl ate quantlty of

nmet hyl ene e re are vvt Aft

pol yer 4’3;%@% ﬁ& bv &9 . ﬁfw "feﬂ
sterg m, |

sol ut | Ofbvi A é?bd? é« Eh C{s %‘2&@2

% PVA. othh@uEéwom&%r@ﬁt' FVAlpREe g ' sif lkk

TEFLONTERIDN tliBihe FhpéiéitveRYy ar—*&uesaed. s ﬁmﬁﬁeeﬁam.ﬂﬁe enmvan PUA Was. al S0
sat ur at ed W|th7rrLof met hyl ene chloride prior to the addition 6 EP O

471 036 Bl of the polynmer/drug solutlon. The resulting emul sion was al | owed
to stir for 7 min, after which the resin kettle contents were transferred
all at once to 12.0 L of stirring deionized water. The m crospheres were
stirred in the deionized water forapproxi mtely30 mn and then were

coll ected over 45-[err] and 212-[err] stainless steel nmesh sieves arranged
in series. The mcrospheres were rinsed with additional deionized water and
allowed to air dry. 5 A simlar batch of testosterone propionate
n1crospheres was nade mnth a 20 6 mﬁ Wbpolyner solution. The in V|tro

S o, r o " . I - o I T " M




‘be used to manipul ate the rel easgpgiy9pgidp£s of m crospheres. That is,

hi gher pol ynmer concentration gave slower releas- ing mcrospheres. 10

Pol yner Affepé stitiedi-ncaies Srilisichia©Rrmab, tiéerfuisibbwds FaréieReh all éondé 6 PG of stirfirig déibiized

r el easty to Wbkt tHe inatBylérR ShIGHUE.TRe fesuiit BidBipRerdd wereldliowed todelrden in fRélwater bathlfor 15nfig] 15
11. 1 collected over 45 and 150-um sieves, wasBadvith approximatel 22 of ®niZed vaier © rembbe ghy résBusBPVA/0. 7
20. 6 and air dried for 48 h. © 40.2 . 2.0 9.0 13.3 16.7 22.8 30.2 20
EXANMPL EThé fifal Pro8uctconsiatadiot a fode-flewingyiowtia with diameters ranging from 45 to 150 pm comprising 8.2 wt

[ (Al/I% EjRHentabeutatedioRlyPIZ. 3, 6- t ri met hyl )

phenyl - 3, 7-di net hyl - 2, 4, 6, 8- nonat etraenoi c acid, ethyl ester] and 0.33 g of
50: 5FXAMPLEG were dissolved in 12.4 g of methylene chloride. (Due to the
phot osensitivity of 25 etretlnate aII steps in the process were done in

t h® darf)8whie 619 'g H sg['ﬂ' wa%;%% Et?é'w éa °é§fh?ﬁe'f(P EN“B‘ ?-é'ﬁ"?ﬁf%e‘f%; of
10 wt )'" \ lf?l
addlt ?:’%egﬂos?ﬁg" | Eg °ﬁ' S:Ewi‘:( %x 'E" P ”@etpgi:;%%eous

mlxer

ubon
| g ch of B |
M?Serthe e Sl € organic mcro ropl et’'s were

stirre Ahé% 6-00) Wéélﬁ\é?ﬂjar%&ﬁ&% %onﬁﬂlabﬂthCU?agﬂtr% uBBub sdiuflorf P UA) TS8RO

oi | - 'uﬁs&ﬁ&rﬁéd 48@&%&#\%&3 ciidniBe. SFroughduPiRe Pasedirs B PULEMIRGh Wi miinkin&f at 96 ¢, T | N,

dei o gikélsonakitkatoryl MRer Eafilsiidr WddeN12R] QBIBHLAIWRE a WRbiIGM Sinilsdr dlech) Silldiédn HRLHMaE Zed

wat e ruinfited, Watkrsitle/ CheshamsBuakirgtarfishiog) Edgiaad)nas e torlir theefvaabiation atagoocapmiusing aget i on,

ang owh bepefurngl, by ethyj catiiiosk/imauartitdl solutio Was afided 2 themtizioigiRNA. Aftens mip! tiscbouténts of the jar

f r ee-wetedranstegreghaliat onck tos3 Leif deionitiecwntar eftiringfat abput G50 PM.(ThE mptbylanp chiaside wasreiiregted 0 Wt

% et r"é@ ﬁhmtef ajong with| the nienpitol tp give miierokubbles) Theaidratiabbles Were Btivegl/fot th 15 epgurphapall of

yiRng cieridp wasdemayed. dheyaiesphyphips weregheg cliectedly: 50 DL-PLG in 7.3 ¢

of rret hWéP?éWWP‘G’P‘P a'@duct\ﬁﬂsﬁ% fricgPativies dhiOzagore drciamster Whela inArigis:s
g@@ﬂ %g the pol yner solution. The cefazolin/polynmer m xture was

d| sp m crodropl ets | n 100 g of 6 wt % of aqueous poly(vi nyI

al coho s p h 4 &g «é‘a%
pr ared L-lactie | (
obt a'(: %’M f’b y Efn&?%@ &fé%&
POdpYy v- {ﬁ e;&b 1é§d le ' n a
resi B ckfidk (pue |é)%ndém% ruﬂa ﬁh%svﬁ' dd.m&ﬂ@@

ot orrswmesﬂﬁﬁd Tﬁ@msm.dsotutm was hidded 3 'the t mwa‘dm.memm&o@hwrmb timé@ fof I

ent erao deci with 15-5alindiVaispbt@beh hbracgentlions) The Rombgéhization wid dohewitha @fifiean Polttorc(Madee s ced.
Af t erioPTatioSprébepdpbedisattingf 6r emul si on had formed, the contents of the resin
ket | € Ag0OenLireshrketfieovas tittbd with a tauebonestirer e 383 mm.¢f. s--nmmoymﬂeimpgneaweﬁoeo rpm
t 0 exnlroh6 wt %aquenustplylvipyl alcahhl) wasi sdierafed with 2.41e:of miethylenecshiotide @nd trangfereed ta tharesis

ext r dettle- Bhe hamegepizasigroaniemixiung wasgispereecas gisrodiopigiein the aply(vinybalcon)). Thedispassionig

ni cr Gbtaipeiby the amm@wp@@mrwme@v@semmw aigahol sqiptiy. Pyringfhisfransfes, 3 |
of“\c/ivé'!;ué??'.y(‘_"i‘ﬂ alophob ez éfg W@ 1B?°a'€@dnﬁe (qispersion @4 firved '“é?ﬂ)‘ie’é'l‘l tete B3t ur es
td !

Y kel f°° 2k o nl BN mi crocapsy etgrrod cons s d of
sg_hfua% O elel #ﬁaedﬂi‘ﬂe %:&?é N:
| a %e

jé QE‘ E@% at ed
e
pr ep%- ﬁl&gst | $levB rins! i L' :f%& Qridd @or

Negt in Qméuu&cﬁatmbuﬂhlf.moddumm& frbélnome e Withdiafriaterd frbr? 45 olm osm.ah@t t er
was 186k a0hd RERI-2IMSA Fhixdurd 10 bol(DIOBctiBORMBdMgier . 55 The LHRH DL-PLG m xture
was di spersed as mcrodroplets- in 200 g of 5 w % pol y(vi nyl al cohol) (PVA

whi clcidrasl previ ously been saturated by adding 3.6 g of nethylene chloride
to the PVA. The enul sion was obtained by the addition of the LHRH DL-PLG
i &t dr eA methadebmibroncprsyetiog an agedt tqmﬂbemnrgemnsulﬁtwr@!mmwwwm and cont ai ned

in aresin kettle. A TEFLON turbine inpeller driven g% 'Fi sher St edi - Speed
not or was alﬂ‘@%“ﬂ%“ﬂ?@%ﬁ@"‘é‘?fﬁl%ﬂ%“a?‘vem crfiaining A dligsalyedwall forping 'é‘?‘erﬁ' ‘%P'Ei'bl e

0|I-|nwa n si on vvastr nsf red

to. 7 L of i it Gl pi b gyﬁ% psionbat 1

r &2ul tagteﬁ% %ggr‘%ieres i aéf%r °&s°f”?f’"ﬁ'a9 i ek o men
|1 t d f

i e s g
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45. A method according to Claim 42, wherein the agent is a liquid.
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10 “EPO 2 lun elgin(uhﬂovng ere nﬂ%ﬁﬁ)@@ ner\mm ﬁ@'@] W-
wherein' t he g ﬁé&mﬁf b 10 S5 el o iEiac
th 20 wm 0 e:E] according to one o s 1
to 46, vvhereln the wa I-form ng materlal is present at a concentratlon 5

| eSS4t RN VeHahrdh nath Aisplubter, 56 Udie Bib ZugiBe dePEMELiIENRtim EtfaRioFinitdiuf Ghnbrhalh Wn 3 Minuten
wher ei n t b@ighet hod conprises a continuous process.. 50. A nethod according
to claim1, wherein the m croencapsul ated agent is an anal gesic,

anaest &t VefahremecieArispruchaoterr bei dem der Dispersionsschritt aus dem Aufidsen des Mittels im Ldsungsmittel
besteht.

50
4. Verfahren nach einem der vorhergehenden Anspriiche, bei dem das Lésungsmittel nicht mit dem Arbeitsmedium
mischbar ist.
5. Verfahren nach einem der vorhergehenden Ansprliche, bei dem das Arbeitsmedium Wasser ist.
6. Verfahren nach einem der Anspriiche 1 bis 4, bei dem das Arbeitsmediur_n ein organisches Losungsmittel ist.

7. Verfahren nach Anspruch 6, bei dem das Arbeitsmedium ein Oi ist.
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40 ~thritic, antiasthmatic, anH’,Bi“%bqupnt i fungal , antiviral, anticancer
agent, anticoagul ant, anticonvul sant, anti1 depressant, anti hi stam ne,

hor Ny} e verafira Vb didekRF vorharigbHehden ARSRIIe, beY ddnPdil AbeifsnBdinddin TeRek dhtn@i ascul ar
agent, enzynme, peptide, pro- tein, prostaglandin, nucleic acid,

car bag)y drairén nabifhnsprilehaCIS déi daB $046iH I AHSditSRiIbM i einePMbrigh Tinbiwad 1, Gelw-9 B8 8wa

di ur et i go gaWevoriisgt.cer drug, or inmunol ogi cal agent. 15 51. A nethod
acgording to claim1, wherein the mcroencapsul ated agent is an adhesi ve,
pe§~t}’i 10| Uefahrée @aghi aietreder @ntiergelanden Angirgchel yei ders alab yor derl Zugdba kies Rispengietmittels zum

cat al yskontirgietlicheg Ameitsmediun dag Adgitsmidiuni indeouisunfsmitie] saftite| , her bi ci de, netal ,
pai nt, photo- graphic agent, biocide, pignment, plasticizer, propellant,

sol vellt Verighreriyaph einem deivorserpshaeden Arsaiiehie\ksi demman dasiVerdaaien e\ Gpunpsmittelsgugdeni m 1,
wh¥r ei nMiqoligpigniverbiderti ng naterial ispoly(lactide), poly(glycolide),

R:"mﬁﬁ ot Tl oramalbtookbystete o s F GHeP bR MRS S cont ol core
or o oSl R ot BRI IR PR aR R R R AR R L 71

medi g Véﬂﬁeﬂ&kﬂﬂﬁﬁrh@ﬂ&%fﬂelﬁﬁhsQ&raﬂ%ﬂgt{ﬁfrﬁ%it?@lié5' A method according to

claimb4, wherein the agent is water sol uble, the continuous process nedi um
i S aosevmBhrai e dRma¥vbragi§charided Rdrodib, bsi daAMAEEInsRiLng ddr RRSnBII&PSHIWiRsarhe

Ver f ahr mengs éies\8alzésam ExtlaRtiphsthading agtiotes M ttel s zur Bi [ dung ei nes

m for over kapsel ten Produkts, bel dem man: 35 a) eine wrksane Menge
des M6t Verfaigen nactedinearviel vodherggiendeh Aaspricteatsi déinmag dergtt-West dee Bxirbitibrbenediwss digb er | al
ent haHt Zugaberein@ $adigroder Basegegudits per si on di spergiert, b) die Dispersion nit
elneér wi r ksamen Menge eines kontinuierflchen Arbeitsnmedi unms zur Bil dung

ei ner7TEMARYPLIRCH, eines) der yprheraghandendingpsiiches e Spm SR eRs miraverippselty Sodulg Yomdidraly o s
La@ungs?ﬂ“f’f‘%‘l“’"&ﬁ'benﬁas wandbi | dende Materi al enthaltende M krotropfen

) "3 e R et it P e L
S AR LS G0 B o ORI B,

1 Teil {’/%'ﬁ%%o I's etwa Igh ei e,vonm O 1 m Extrak- tionsnedi um aufwei st.

45 o, WaArat HaBreimbatdar vOmaigenehton nsprRhe, 66 Bkl MitaDsMeq oskErketEidh! meir @R 1 M-

Ext r akl griviem proauimser imExedidiohbieditiiaufdeidd Nut en erfol gt. 3. Verfahren nach
Anspruch 1 oder 2, bei dem der Dispersionsschrift aus dem Aufl osen des

M #5t ets Variahrén/iacin gjsam det edrhegebdndért Ansgiriché, .bei\demidas Veshrdlintsids Mitiels zom evendbildenden

vor her g¥iteiatie der MispqusicdzinRegiieiungkienPaiesitat tessuimeyenvipsetieh Produsiahodrist. dem

Ar bei t smedi um mi schbar ist. 5. Verfahren nach ei nem der vorhergehenden

Ans pré@cYsfahresachingm@gryorherpalendsnfrspidehe)Rgidemdas prgzentunte Vigrhatipis deslitelsrumyamd- i nem
der AnshipendepMaterig|indes Disparsion hgher s,ewagRewe% Bk di um ei n or gani sches

. ool i B S R
eivrém dBPPEFSP RUP ARTN AT RESZ PSP BE  dem das Arbeit smedi um ei n Tensi d
ent N3la! vetghren Wdh GHamlar mg?ehénwédc i Bom W& 1alGHD dAge FoRSHatlads ikt BrkAds G di um
| Ngsel NeprodRBSM niddHidesHrobBntiies VérRahnis Hés it&ls%%ﬁar%ﬂld@%iv:g MS(BrdGR L Biddersion walc 10.
Ver f ahren nach ei nem der vorhergehenden AnsprOche, bei dem man vor der
Zugalys. vshréd raBeArgpradhiPa,iderdem das!prodemidld Virtiafrid des famals AinDantisigendinlMEteAalSn der

Ar bei t spigsbtsihmisdirigerdBrwa@e Gawgstistf f el satfigt. 11. Verfahren nach ei nem der
vor her gehenden AnsprOche, bei demn man das Verdanpfen des Losungsmittels
au® ®6nVetighren nachidiriemderverhergshengen Anspribbe, bei ddrPmanfigneine hahe Foresild Hesamilmeyeniapselten

vor her g&rhdidd ein inslem hpsapgsmittelislichepdantinvieiicme Arkeitsmedig wilii um Wasser i st.

27. Verfahren nach Anspruch 26, bei dem das kontinuierliche Arbeitsmedium eine Laslichkeit von etwa 2% bis etwa
25% im Losungsmittel aufweist.
55
28. Verfahren nach Anspruch 26, bei dem das kontinuierliche Arbeitsmedium eine Léslichkeit von weniger als etwa 2%
im Ldsungsmittel aufweist.
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*13. Verfahren nach einem der AnspgP@yy1bafps 11, bei dem das
Extraktionsnmedi um ein organi sches Losungsmttel ist. 15 14. Verfahren nach
Anspr ugeh virhreMfdch 6ifein dbavorieigblicAdicn ARSPRIGRY Ibdildontrhdh dad Lossgsmitiebaus EssigsRiidetiiediad,C h
ei nem de Diethgltdrtsoha SChizrotben uridi Mqttiylckibrie auswahi urlé dasikarminulailichdArbesisraddiubn Vighseke ist.
| onenst ar ke sine w rksanme Menge ei nes Sakzes im Extraktionsmedi um aufl fst.
20 16. 30V&érfabrian tsoh drbriiesbif@gehdikien Ardprivehe Beildem des Mitidl i kontrtiledicheb Abeilg@ sdiuieidsliche N
pH—N‘ért #es Extraktionsnmedi unms durch Zugabe ei ner Saure oder Base
regi iert. 17. Verfahren nach einem der vorhergehenden AnsprQche, bel dem
man da¥- Yerfehren eack Anspreeh 3. teideehdhgMitie) pinecbosliciikit vop mehr als {1 O raémhiioninuiaticher Arhe-.
18. Ver f d¥megmagfweistei nem der vor her gehenden Ansproche, bei dem das Mttel
si ne wasser!| osliche Verbi ndun |st 19. Verfahren nach sinemd

vor ffertfe P{%ggg’t‘l"aﬁ'i‘\g;fﬁ"ﬁ’f yortiegeendn Arspegchi el degcee el spelOp BRIk ety 8ff 0Ty

10 M I T MIliliter imkontinuierlichen Arbeitsnnedi um

f d
e Sl g &ﬁ RLAR Aot 84 U 60\ ASA B st ©2
Ext pakt i onsrre 'um auiwel st. 35 21. Verfahren nach ei nem der vor her gehenden

ANS pr oy Qerfahk@h nd Ahspiaéh 39 etnicktl HitsibRinaligleing Lislichiiviverndhbald 186 igeinWBitRtitd@l 1 N
der D spetieniadaitsiiadiunma@ivdist.er ung der Porositat des m kroverkapsel ten Produkts

hoch ist. 22. Verfahren nach ei nem der vorhergehenden AnsprCche, bei dem
das pr3sz ¥erfatrat sach@ndpaich 38 sleddts bdikien dib slilfaveinduip dine bislictieait l@métiatie ndterhg/inimder
Di sger si Exrakdiohepredigh sufedista 20 Gew. - % i st. 40 23. Verfahren nach Anspruch 22,
bel dem das prozentuale Verhaltnis des Mttels zum wandbi | denden Materi al
i.n der36-Vesshran agch fosprueh #pder @S dei demdadiilisvetingunggine dasichkol vor el gl 1 Grammiml im
Ve¥ahr en"‘?ﬁ‘&'&‘ﬁ"‘é’feﬂéWP'ﬁf@Pd'%%‘ﬁ’(e@&he 1 bis 20. bei dem man for sine niedrige

Ciﬁ%ilﬂ[’abgr%%ﬁi%ﬁéﬁ s g@e 84,57 5 et i i PR ey o i ¢
C

25 Verf bei dem das prozent ual e Verhatnis des

Mttel d | ﬂélﬁﬁ iger als etwa 20
}%l g%mwggghg@l%nhweﬁ%dgc (l'adla?\eégner'd er 'eeﬁ‘g:g en %n Anspr Cche, bei
den;,ormgg (I&féhrﬁﬁﬁlﬁhQﬁﬂﬂﬂiem{sﬂﬁéhh&bissﬂ%&dérﬂhéérm&?&&aﬂih‘éﬁéléuﬁa Produkts ein in dem
Losungsm ttel |Gsliches kontinuierliches Arbeitsnediumwahit. 27. Verfahren
nach AgS Péridirbn ntioh et defl&ispracha 33 KOFE, balddntdak MatBiinRefigoigmedi um si ne
Loslichkeit von etwa 2% bis etwa 25% i m Losungsm ttel autweist. 55 28.
Ver i ahtteMerfabrefnadi sipenudsdn véitisrgebenderdnspraghs, beixdein dasi prozeniualé Yertiiitivedes vamdbiidendesi ne
Los#i chkMaterialsgumhésunggasittel irl der Risparsion etwa AGEw SebigytOrGiew:-% betdatt wei st . EP 0 471
036 Bl 29. Verfahren nach ei nem der vorhergehenden Ansprfche, be! dem man
das LdRuMeairen pash eigera dercveshergetianden Ansproste; bel demyiman yn Bildyng @inert Mikrobigse dest Miteh und
Met hy| chwvdyend o 8GR e ExXiANEPN fes LogungeTiitaln aus fend Peaus Ao prlaoyarippselen Produkt

30. Ver f 8HPgh nach ei nender vor her gehenden Ansprdche, bei demjasM ttel im

oo Sh S ARSI L 8 ot o b T S

i nui er u'e en Ar e- |tsrred| um aufwm st. ro 32. Verfahren nach ei nem der

vor heraeb&ﬁﬁl&ma rkh€odeh B! beftRMak MR #e@t%to@rhﬂﬁneh%&ichl&%ﬁh&hr!l@i‘GHﬁnWmla' s
1004sngf mmgxm,@ﬁsma}ﬁ]m.gnsrredl um aut wei st. 33. Verfahren nach ei nem der

vor her gehenden Ansprtche, bei dem man vor Schritt b) das Mttel mt einer
Was s er450 VerfahrercrizeinArisbridham doeltiemding 1gittal eineFidssitieitist 5 34. Ver f ahren nach Anspruch
33, bei demdie Hilfsverbindung eine Loslichkeit von nmehr als 100 ng/m im
kont i ri§i ¥erfafiren nathednsprpdhatibeiventidieinasigkelin WasserBlostegdManuitisten nach Anspruch 33

odef? 34, bei demdie Hilfsverbindu 53% ei ne Loslichkeit von nehr als 100
£

ng/ m q7n¥ezghren MCWMTW@PFQ?PQEH% An hreheidem das wandbildende Material in einer Konzentration
" von mehr als 20 Gew.-% im Loésungsmittel vorliegt.

48. Verfahren nach einem der Anspriche 1 bis 46, bei dem das wandbildende Material in einer Konzentration von
55 weniger als 20 Gew.-% im Losungsmittel vorliegt.

49. Verfahren nach Anspruch 1, bei dem das Verfahren ein kontinuierliches Verfahren ist.
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“36. Merfahren nach Anspruch 34 egeysz3eseBel demdie Hilfsverbindung eine
LGslichkeit von nehr als 1 Gamim imJ> konti nui erlichen
Ar besd. serRerenRacRAHspRaEHST bei dbim daSiikroléfkapsaifs Mittel evdrialgetiiame pindeasthatiem eindiopetiBd bi s
37, beiled amastiathritikund s antiasthrokdiugn, eih Metiblof@sin @rnRizbdfalvedhitungshittelogins Antivi@smifieli | | m
Ext r ak i antisargatigeres Ml win Atikoa@lationemittel eincntiampimittel. io Antidenresgivimaein finslamian
Anspr aei &lormoa leindervhidungsmiltel, eia AntispastilumeainsYitamin, qrsmmera&em Kw'auwie'f mEnzm ﬁ&‘c h .
eknem fentid, m@’ﬁrm lqi Prostgplandin;einerhukleipgayre.pindofyprhydiat. el @ AinpPsydie- - 40,
Veert ahherpeysischesdiitieh pindMalariamitieh LeRoRe, eiaDiysetikur gin apiy f°°'a%ﬂ'f?so'£§° RAS £ fmmnplo-
Fest st gpthegMitelis;  ver f ahren nach ei nem der vor her gehenden Ansproche bei
dem das rozent ual e Verhaltnl s_des vvandbl I de en 85 Mater | oIff
Losuffy af"leéPa"F ﬁ"sﬁré'Fh mei}'d’ ehnos sa{ o
el, ein t
a‘aﬁbr ﬁ"n relbmlttel

Vé"rfah gﬁ'ﬁﬁ!he'
4 ove apselten Pr odukt
.ﬁLQ 'e(%nsprucﬁl 42, bet dem das Mttel ein

Idung

n I e

ei ner °'"
Ldsung %s%"fh el

entfern r a ren nac
F%St 8. %riahlgh hach inR@Fuct-Bbi U&h&é%'viandbﬁlfénd‘éﬂhﬁenﬁ'P&ylécﬁ@Pan Foljtalsaétor) Bolyhyd i chen
Ar bel t%ﬁ‘ﬁ dd&tdereﬁéepoyﬂérgghren nach Anspruch 42 oder 43, bei dem das
Mttel ein Feststoff mt einer L6slichkeit von nehr als 1 Gamim 45 I'm
Ext r gd ivierihenagth Wnsphush 1, béiiem\des Fradukiaans sisentvor\aisgy auRerenAM@mbige tmgkbenan gentsaléd t t el
ei-ne FiKemaugdesiMittel ststet6.  Ver f ahren nach Anspruch 45, bet demdie

Feossi gkeit in Wasser gelostes Mannit ist 50 47. Verfahren nach ei nem der
vor h84 (Yefabred azch ainer dér voreergeherdenyinsprénhie balsdarm gaq Mitish iyonfinvigrfihegn Agitsraediygy im

Konz e ntExeidiassmegism ode frybeigersMesien Keligh isbs | m Losungsmittel vorliegt. 48,

Vet f ahren nach ei nem der . Ans das | d

i oF R e L e e e i T i
L6%ung MeIYMMERTRSY 49, Verfahren nach Anspruch 1, bei dem das
Verfs%gﬂ %b% kont i nU| erliches Verfahren ist. * C L N S *- EP O
471 vy Verfahren nach Anspruch 1, bei dem das m kroverkapselte
M1ttel HdcBie/dBcrdnkdbbiBtiordun afiht 8 iaé‘Jn'alfdm uhrBdult iR dnéapslilé dBmSrenanBés/Btapes

Aj i ar tcbrisis{aht‘ﬁum el n Antiasthmati kum sin Antibiotikum Gn

Pi | zbefal |l verhotungsnmittel, Gn Antivirusmttel, G n antikarzi nogenes
Mttel, ed)aisphnder dﬁSQ@uﬁt&éﬁeﬂindel‘tdeﬂtldansG\ Solvart borkenantyei matériat feimategiide paroi dissout

Ant i depr ededagoniifornégr imedlispersionst anmin, G n Hornon, G n. Beruhigungsnittel, Gn
Ant i spast b)kombinetia dispérdioniaies, uneuantid effeqtivd dung@iiliqu iélatiorstion shmting dedpgon GSM‘I“QEHQ%/
G s émulRisn tauictontientrie Pliey ¢iélehoratian et Besysicragnutisieltes comprenat Kagemide ﬁ@\mtr% '€ Gn

Kohl enhydmténautgrmatqneqatparoaeh Nar koti kum G n psy cho- thera eutis M ttel,
G n Mal ar¢) immédiatsment par atanﬁelﬂffulﬁl ekl ﬁfi" 'H‘ﬁ%‘%ﬁi}? oder
ga S off

nqﬂrUmll ﬁlg n |rel va%?sfné{
G ImmI?rJo?th §§ aFoyAT 5%? S ARG @%ﬂcwg&"‘pz"%“

G*%h Anti @ Gn Farbstoff. Gn Salz, Gn 01, eine Tinte,
C Rddftio milieu d'extrac-
n?g%%@&s%frﬂ?e@ﬁ%@% 4 b Gl %ﬁa@hwﬁ gr%lst of fﬁ mgmﬂg&liagensm ttel, Gn
Brenn- oder Kraftstoff, G n Herbizid, Gn Metall, Gn Anstrichmttel, ein
Phot 80 FRBIc R rdgitation Foin2, Ba@iclel réiips dPHisHERIVN congirend |ikisssumarcdediagentaians

Tr ei bmié §oRbntoder -stoff, G n Losungsmttel, Gn Stabilisator oder Gn

Pol yneradditiv ist. 15 52. Verfahren nach Anspruch 1, bei dem das

wandBi | Riesadbaselivnluae qualcoriud des revendicatiore@régédentesodanglequetp mﬁm@ﬁa@t'@wb'emc% y-

dr oxy buniliep délakeeption. der en Copol ymers ist. 53. Verfahren nach Anspruch 1, bei

défn das Produkt aus ei nem von ei ner auBeren M nen zg traI en
Ker n5aFéocgisfeion fupgquelsengpeqes revesgicatigns p(,égﬁqeg}rﬁ. @Ws ngteﬂle g'flilg‘g‘ﬁé?%g ptic) 8? %af’ gehenden

A Cch b das tel K

et 1 BT ra (1 oo s erut 4. ohrs el e i3l v Bom.
Ansprud'ﬁ‘ %4, bei demdas Mttel wasserl Cslich, das kontinuierliche
Arsf)e ! SISl idoN RivbiicktidH 6. 33 1&pel le mllleﬁﬁﬁlﬁﬁkaﬁlbﬁ&ﬁﬁemllym wafrig ist.

Revendl catl ons

8. Procédé selon 'une quelconque des revendications précédentes, dans lequel le milieu d'élaboration contient un
. agent tensio-actif.
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1. Procede de nicro-encapsul ation gpyarfgaiks de fagon A former un produit
m cr o- encapsul e conprenant | es etapes so consi stant. A: a) disperser une
quant i tee Pbdeas bdiori@a ré@ndicaliéhed)dane Rkel IdGent Rhsibadatif eStPRIsENadRE lelntiliel ' BiRioratibh en pro-

f or mat eur potian partvitond, 15% @ eivirahe20aengidiad) f or mer une di spersion; b) combiner |a
di spersion avec une quantite. effective d un mlieu d' elaboration continu de
fagon Aof Prodeaé selvn €und Quelconque des révéndicatiots prégtdentes) tdmpeanint breoutte llétapeicodsisidntdosatuedri on
et d@s i le miigodiéldbedatitintaes laxolgt @mat dejolterdayiapbrsant g ralisk o 'dlatioration dostinurat 6r i au
fourateur de paroi ; et c) imedi atenment apres la formation de |'enul sion
aj out er? Brogédé selemlupg guelcghaye (dessrevandications Aorégidentes eamprenBntednf @uire i'éirpecronsistan &i eu
d' ext r act PERdchee’érangalion AU kPR AiPRE degmisisigouieipticges i cro gouttel ettes de

mani ere A forper e pr @dwt mcroenca%s{ule | e sol van %/ant une solubilite

dans| &2nf"Peédesalpn Eure AURAPRAYA e S rHpd cation ?ﬁé‘ée"@ﬁx?ﬁ’fsé‘?‘ﬂ"ﬂ P@“’fﬁ%ﬂ o
100 :
dans | géﬂéﬁé‘sﬁ'&% i BB okl 1€ Gt s P PP e o0

d' extrac I'on dans un intervalle de tenps de 3 m nut es. 45 3. Procede

sel op I, ﬁ@&é@@é&oﬁ@trb\faﬁm&u&aua%ansd&uauelnmuabmhcnﬁa&%eﬂmedl spersi on conprend
| a dissolution de | agent dans |e solvant. 4. Proced6 seion |une quel conque

des revsnplossas télHﬂS‘urfércﬁﬂ&ﬂ@J%Td% reveildithiorls PFE@lentbe conpheraiit bn 6litrS Bétapd 3nsidlaMQl dif €
avec | e nicudre unedGartis @ffeaiivie@nn sdbfanble nifienE&osttichale tigor 4 djuster s3lEoncErEtibd fonides
revendi cati ons pr6c6dentes, dans lequel Ile mlieu d6l aboration est |'eau.
6. PwoodédBocidé ssionfunequeicenged desmvendications préaentai compreranten duirg\'étape chnsistant xgotedler | e
m | ieu d'lepdBemiieuidsragtion eqsioutant unaeide arugebasai que. 55 7. Proc6d6 selon |a
revendi cati on 6, dans Ie uel le nmlieu d' |aboration est une huile. 8.
Prdcedd7sBPene selonnp e ggﬂaqfe%\ewwem'aﬁ ORErepntenQHieal fiars consisiaat alsé‘ﬁ[?él
l e m | i eu°8‘°%‘f'£15’69' feudigtragiinagent tensio-actif. 14~~ ~~

dalng IJe"(%I';Lr ]éfj’éselm u"?%nslg?'%u%‘gll 03 °?%°"srpéé§g]r§@°sg e?ugﬂgqelf“a \égr%?é%(;&t?g?l 8% en

pro- portlon d environ 0,1 %a environ 20 % en poids. 10. Procede sel on

Une GgeprEaRg BsondGse Gueksidid SAlrbveRticattng ROGEMES dank R %@aﬂtpré%ht&bﬂers%lubumé

| etgpe C&B&ieﬁr%ﬁﬁﬁmﬁgrﬁnﬂh&gﬁfmnhﬁredans'l&nﬁguld‘éﬁbbrdioﬂ Alper ation avec le sol vant
avant d'ajouter le dispersant au mlieu d'|aboration continu. 11. Proced6

sel on [20nRrod$tie belonITyneequaiRehquedlesTelieadidations) Préfdartesrlaant Gguel CayBiM NRIBSETY urdsolbilité ©

| ' t ape cosupériptiraatio dillignmaedpar millfive dprateatiiendedacten| vant a partir des

m cro-gouttelettes. 10 12. Procede selon |'une quel conque des

r evetidi2t-afrpesaésseion dene diueicongie desievendlieations Iprébddemes] dans legueble rappert ded'ageptau matdsipw .
13. Pr oc ciomgaigudg parpidgnsda digpesionsséleve d@t@évmﬁ?fmwu Pproguityicro-gngapsulp.e quel

le mlieu d extraction est un sol vant a- ni que 14. Procede selon |a
r evendi2gaipesde Q"'"H%l‘i"t‘ae'c %& rf% Pawpenizgedelagentgar rapgort
Proche s%‘l"lﬂlP"F" Hﬁteﬂfd’@? it 's'f"é%%?"@'éﬁaleﬁ‘f‘fg" 8K Ees, conprenant en

out r .‘4.’.":61L e%nﬁl' rg\} tqu 9'd§ns Iesqoél? rgenE yealg en} a% lgu%rl urq}e roi l&i ans
iy 453 ol s A i et

le on q
P c6d6 se une que conque es reve |I'cation recedentes conprenant
en out rag, #roaeapfuoﬁ%nﬁlqaémaue@e@em.sun&fs 1/ 8820PdEnS! ldqubl ub 'p&hbeﬁla@ﬁerlaé‘éﬂ & metdRau
aj OUsant  forhafdGridd Par6idans Tebdispansion esi fible Bé fBgoR & Gonfrbibrid botosity HR pfASY nfiddi6HdApsale S
revendi cati ons prec6dentes, conprenant en outre |'Atape consistant a
separ er25. Rrogéddsblon ta redendication m.alpmilécael thporcdntageided’agent suaetériaformateur 8 p‘arEildmsaaj e
selon | mequIdﬁ@Eﬁm&nee%@nd¢idaations pr6c6dent es, dans | equel |'agent
est un conpos6 sol uble dans |'eau. 19. Proc6de selon |'une quel conque des
r eveAdi28-trpageseion Bune quainonave depyAendicatione prégédentas, flans,|pquelde, milley ffiabarglion spntinu @t 30
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envnron 2 environ ans lvant

28. Procédé selon la revendication 26, dans leque! le mifieu d'élaboration ¢ontinu présente une solubilité inférieure a
environ 2 % dans le solvant.
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superieure a 10 nmilligrames par gpd47ilgsgee dans le milieu d extraction. 35
21. Proced6 selon | une quel conque des revendi cati ons prdc6dentes, dans

| equebs. [PeccédapiaT lunaipelcdnaqEpaies repandidaitrapréaétehtes; dams Rouel id golyantresti chaid pami lacétate

di sper sidéthyle feicarbdnaie de diéhyfeclg chipraiormeet tercBibrere dé raéthyler ab e imilieu délabprativd cintinu est 'eau.

m cro-encapsul 6. 22. Proc6d6 .sel on |' une quel conque des revendi cations

pr.ec 68 Proe&ié selamiuné qupleariqué despevendivativhs précédentes, dagseliequeliagent espgniuble dens levatti@r | au

f osnat edélabhmtipmeopinudans | a di spersion est sup6rieur a envi ron 20 % en
pokd_s, 40 23. Proced6 selon |a revendication 22, dans |equel jIDOUI‘ cent age
de T avgé?mcwé&elmal%r@»@r\wﬂwpﬁa@séwe'bmerpsamso'emmuméaetm %‘&BWWMH@SW

entre eﬁ(ﬁf’?"c?ﬂ '2@) % en poids et environ 80 % en poids. 24. Pr oc&d6 sel on

ke B sl i afge'gga e s rfegts . S o R PR P o o
Si u

ége g
de fagoﬁ s n% 0 f“@’m' a"s'ﬁcTr'" "produit mcro-encapsul 6. 25. Procede

sel ONsd. Saé%IGII .ﬁ@%&@%m ﬁy@&é&£%&&a&%ﬂm£%fépe 2RRMaddY) con-
61 I alislafhlaTRelaRgbF mB&EQqumﬁIﬁJ%Slu Soafid RRPdved 1@gbnESt 1 NTOrieur a environ 20 %
en,pm ds. 50 26. Procede selon rune quel conque des revendi cations

pr eC e g PrR&dé sblHGreleAdicatidn 3B Rarbildqlid? I conpRé SuDMNaRd prézBntEuhe bolubikts SGdéricufd al bd g/elaN S

| e sol vaais ickiiduaigabordiocentnuC er | a porosite du produit.m cro-encapsul 6. 27.
Proced6 selon |la revendication 26, dans |lequel le mlieu d 6l aboration

cont i 8 Ppcédéselonda evandication 3iol: laréensisation B4 dane letiyetle eamppsé@nxiiiraprésenteyngiselahiiité2? 5 %
dars | e supstieat 100 BeMmbdans Bimjiegdetracioron | a revendi cation 26, dans |equel le
mlieu d el aboration conbinu presente une solubilit6 inf6rieure a environ 2
% dand8- Pecédsselen s revendication 34 ou larevengication3S, dans lequepe gpmposg agpdigirqgrésonie unsseivaiife
seon | GIRIYTRA Nﬂ'ﬂﬁ@'ﬂ@@“%@ﬁﬂ%%ﬂ"ﬁns pr ec6dent es, dans | equel e

cﬁ'f%?%% 5@%@? e gm' oSfiilalak sFh W g onfy § Bt B

est |'eau roc e so on I une quel conque des revendlcatlons

pr ece@ Phe&ie sela1end d%Qanane d@gﬁ%dlga%nsi%%ﬁm@s &ﬁé‘lﬁqdeﬁ' st 56 solide.

deI aboration conti nu. Procede selon [a revendication 30, dans toquel
" 3gegy. P&:céﬂ%%el&ﬂhh&&ub!b&n&:eiﬂd&ﬁ&dn@wﬁ@w 2 S708AndMBquei ragbAt et un@iquidel 1 eu d’ el ab-

orat ion confinu. tO 32. ProcWIA sol on | une quel conque des revendi cati ons

pr ecedie Proe&ié selartand quejcoatuel desuganiication S8 & 86 dand xqueDilagdnt ést incompyaésdiider e a 100

ng/mM dans le mlieu d extraction. 33. Procede solon |'une quel conque des

r evendii. Crocédémelonivnegueakionue des reyendiisationspndcédentes) deins lequetie popreentagedit matérigu formetety)

COFE si Siepamwi par rappdrtavgolvant dantla digremsion get cernris entre eryisen A% en ppide gt 40 %capoidy ec

| age‘i?ztél 15 I%é%ﬁé o%| dd églpﬁ(}ng a revendi-cation 33e| dan/seﬁlél?rgngq%’p}og coggose

auxi | #2aif eigpaa Fagiong eu

d' | abor &° eﬂﬁﬁmﬁﬁ”’%‘émﬁﬁha’b%@%gg@P#%%&F e ugg micrgbulle.
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Ion Ia reve ou | a revendi cation 35, dans |equel |e conpose
| W'PFo“eéd%%&&ﬁi‘Feﬁ‘en&%orﬁ&'oubé kiarRMqber¥agent est 4B bidsEnfint@ind sollBilits SlipBioule® 1

m I i eu @n@h@bgrnatehaammml nu. 25 37. E’r ocede sol on | Pune quel conque des
revendi cations 34 A 36, dans |equel |e conpose auxiliaire presente une
sol u- 48)iPtdcéds selorie revanditation’d2] dapé lsduellagent dsrunfiquidecu d' extraction. 38. Proc~de
sol on |'une quel conque des revendi cati ons precedentes, dans tequel e'agent
est udb. Confsté selordatevandicationds, %lememwfde esbdugmanhiighdissetieane devigere des
revendi cation 1 A 37. dans |loquel |'agent est un |iquide. 40. Procede solon
| ufe #Erosesdégelen lypaqueleangyncsies &I’?”B‘ﬁ%m@?'%édsﬂes' @&’ﬁ ?q'l'eé'a Btériau frmalayr da paroi gat
corrposep%‘*&?“ﬁ?lés”“&P“CWPE&@%@HP@@OP“%R@% B8Ma%e des revendications

prec e ou " p teer 35 .
gag Oian § ﬁ%ﬂ Eﬁéy gﬂewgﬁ%g&%‘; roceg’emﬁllbegng?ﬁnag queﬂonpfﬁfe?si?ﬁ& ren

reven %ﬁgm&%@ﬁdagw&,,gsmgdm (ﬁﬁ%wﬁe du produit -
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48 43 Procede solon |a revendi cat @@ 44063 Gcha\lns | equel |'agent est un

sol i de presentant une solubilite superleure Alglm dans to mlieu

d' el abor at ¢afder, aRdHicttgulart 4in aft- ARG, TR hititisprasstu?, iR Bt HistiiinRfde, 4re KREMARS, un BaHAGI-

| equel e’ ageiun@kspasiodialel €he vIBMBRAM A, UM SyeRihaididivhsciikireSup @fizyRe e gRptkledidb i |
dans | e m protéine, detrasaglanding, un 4Gideliucléifliepunchyidrate €é carbohd unecvatidvd igiade] Wimarkatiquel ams
- equel - | ' capentpsyewthérapeulique,.imn eri-malbfiquefinbclomCungiitétique| ua médicameant artiavicire pu afnt inthaun S
| equed | e nologigiedo est du mannitol dissout dans de |'eau. 50 47. Procede
solQn, | une quel conque des revendications pr~c~dentes, dans |oquel |e

mat er i adls Rypaédd ssion ladevensiication 1cdans lequeldegent micuencansdlé esdurcashdsif.an pesticidoupaiteune A
20 % en poRagd présanatil une teistures it sely gne hpjlepune gecre; w1 epamétigypeunpaialyesyiney déternent, un agent
revendi cat9edfgiiempniauniggent aromatique, i aliment unepmbystile; up herbigides it mefdl. yiig pPeintura.n agent
presefit s %;gﬁ@'qﬁ% Hebiprde tnpigment i slastiiant. an saryant yn-solvart, u aoehatabilisast auun aadi

55 49. Pr ®sol on la revendication 1. dans |equel |e procede conprend un
process revendi cation 1 | | agent
i cro- elr$(§: P ePon Iﬁ%véndﬁatgf? gans? ue?le %tgn ?or ;#3% @ QE)J‘EL ﬂlacgg%uaagﬁglml%

anti - ,grthrlt ep un 2 ast é t| Irque, "un antifongi que, un

anti - Vi i3l proddfis shibR i revdRtication 1, fans quf&?l@pﬂ&ﬁ cOmEHAGR hoyalt Benfidl kb SRAMHOGE bar LHE

ant i - ConvUh&mstine eXidtie@dlt | - d6pPr esseur, un antl - hi stam ni que, une hor none,
tranquil- lisant, un anti-spasnodi que. une vitam ne, un mnéral, un agent
car di 0- \5a.SRrodéad sedn I'ihe QueddaquERies levbadigaedk pfbosdentésCddnt il ragent bl €oluble dans fe milieu
pr ostagl amtiilaharation vontiey, id eniliewdiexdtraption oulss deuxehiliabxe de car bone, une nmatiere
grasse, un narcotique, un agent psychot h6rapeutique, Un anti-nalarique, un
L-.dopa, S&rPreéds selon iguavendigation Bl tana leayel I'agant ¢st soluble dams irgu.dryeilieu diéighnration @ntinu est un
Qi-dgl que. milipy aqusiipt ledlliey dpdractipmest unsaljed aquew. on 1, dans | equel | ' agent
m cr o- encapsul e est un adhesif, un pesticide, un parfum un agent
préséfvatif, une teinture, un sel, une huile, une encre, un cosnetique, un
catal yseur, un d6tergent, un agent de traitenment, un agent aromati que, un
al i ment, un conbustible, un herbicide, un nmetal, une peinture, un agent 10
phot ogr aphi que, un biocide, un pignent, un plastifiant, un carburant, un
sol vapgt, un agent stabilisant ou un additif polynere. 52. Proc~d6 solon |a
revendi cation 1, dans |lequel |Is materiau fornmateur de paroi est un
pol y(l actide), un poly(glycolide), un poly(caprol actone), un
pol y(hydroxybutyrate) ou des copol yneres de ces produits. 15 53. Procede
selon la revendication 1, dans |equel |e produit conprend un noyau central
d' un sagent entour6 par une nmenbrane exterieure. 54. Proced6 solon |'une

guel conque des revendi cations prec6dentes, dans |equel |'agent est sol uble
dans e mlieu 20 d' 6l aboration continu, le mlieu d extraction ou |es
deux mlieux. 55. Procede solon |a revendication 54, dans |equel |'agent

est soluble dans Peau, |le mlieu d 6l aboration continu est un mlieu aqueux
et 1énmlieu d extraction est un mlieu aqueux. 25 30 35 40 45 50 55 7
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