0130162 Bescription The present invention is concerned with the -
si mult aneous formation and encapsul ation of small particles from aqueous
sol ut,wns of, conpeunds whose solubility is greater at a first pHthan at a
second pH. The process is preferably used to prepare a readily soluble
encapsul at ed pharmaceutically active ®33@d®2%. Background of the invention
From a pharmaceutical point of view, the snmaller the particle size of a
rel atively pésemgtgh! € drug the 10 greater is its rate of solution and as a
rule, the greater is its bioavailability (J. H Fincher, J. Pharm Sci. 57,
1825 (1968)). Tfrbptemns ingendion dsneoinperped rmthcmesmwt@ewrivMIomm ¢n§capfselammdofl§y'a"
mechani cal ppoys s%’& ?'f"?ﬂ“"‘?frw'ﬁ F‘B 9'PR39Y abe f"%'rﬂi‘! thangig Q"‘g

of ions (D} méﬂﬁfss&‘"ﬁﬁ °o‘1ﬁ°°P8"c'8 "éS §neapiHfated PheRRRULEalY ade
3rd Ed. ﬁuttgrworths London, 1980, Chapter 1). The production and

appli catlons of m crocapsul es for rredi cal and technical use have been

ext ensi vel yBackaruadotithelinvestion| uzzi . J. Pharm SCI : 15 59 1387 (1970) A

Kondo, << M ¢ oca suI e Pr ocessl nfg| Tec nol o . gge K dmg me
Yor k (19709) reat is i ra{‘evgf?ml <v %@Lty( I-ﬁ?ﬁ #g . S¢i., 57,
Applicatio eei; nﬁe§n'$all lly f hlcal Subdivision of bulk
M cr OencapSrudtﬁE biOty ab@neg%ﬁ @edm mes New:s\(or.k s(xébQZ@)tmduh.vo ddnkia_Rndi8GHade

L. Ander sorGhemistre< rtheEd] atteyvortinl LBndnet 198@. Qffapiend)u She ipaddudtion rane aippiisatjons of
Second Ed. 'Eecapﬁmeifabmml ang teqiﬂn'ca' usq | e BFeFéBP el remwvdaeﬂ ¥aziad- Pharmg Sc'

. 197! ar er,
420; M ﬁ ﬁdE Vga)ﬁd aer %‘@ﬁm’ é;fgns 'IH % qum
>> Noyes H0N1xo rce n and J. L.
par tj ¢l es bghaars&f H@Pdatnc% ihutsstriasp i'rﬁa‘ép \sedmu aa QEJDB.S.héhrrﬁﬂ ev&tLeaind
t hen neut r &4 Febigsr, \Mhtlddelatia 2076l pos20a M. &l Gatbmwelw.:wdamtas lantaMi!:rqsgcapsxlalips §@Ihmed
in an: ac?le%'e%olN?tha&rr‘@PfPhﬁlW#&ﬂﬂ'&ﬁ»ged with a d se is |de': scl osed ivn DE,
3013839. 25the m ﬁmf h%n tlve?!\ cﬁg#erlﬁgagtfégig dﬁs‘ﬁo mgaﬁlgf %@w@ﬁ?’ Fg‘ hen .
i nvol ves t he fdi &T?cPJs :Eﬁ,ga% ot “§ rom so
and the concurrent encaps atlon of t core partlcl es |n a coacervate of
t he encags Huaimarygpof tiset ieventidn as the pH of the systemis al tered. This process
of encapsul ation |n a natural or synt hetlc poI yner 30 rot ects and

stabilizes tohé “ na eeg‘f °::°
weakl y aci s ‘;s'w%ézﬁ tm i ’r: s ség%m“?w x@a"é' Mpaa dr "m%s%
decr easegp fgréiBittadd $tadilizet th Qctﬁe%&@@ meRRd foseﬁcap Rin é‘aﬁl? laditie @r
sai d conpousedkly dadid)ergaris Contiounds\wardkd gomﬂiydn@vataonm from a\titsepH tna sdsend pH
presence ofwhih compfies; ent base to rai se the pH to sai d fi rst pH and at

| east 2 pH ung=1 S abovge the f ke d' rmgh
veait y oget RIS LR Rzrgg, i et
sufficient jaede fa%ﬁly g'tﬁe%orrfb n'ilrl water in @ReSdresdndeldf Eutidi &n
bel ow t he pism tolowsiiae cHOTBI3aIY Fifdt pnémgata&sezpwwm below ha P tHeabmpayndretogethea vitian d
an el ect r-olaptegcapbyiating imatedéifagd an electriolyte mésseqﬁedwmbtammaﬁmama amt just insufficient,

i nsuLdi ci erip caysg °E’£ﬁ%’§'°@c9&&9 %F&%PP‘B‘H‘“B °E°I‘fé' gl &'F
nter act Phgifbidte &?&ﬁ.ﬁ?&m Bl an? aE :rﬁ?pﬁmﬁat n
an acid or a%rﬁmﬁdn dfa (ot hRéCen ébsulé!lr@@n rlal :Qugr the IO

soI ution to sg) gellmCtbe encapsulating.matswal.t he concur r ent pr eC| pi tatlon of t he

mpound as s hlethlb Pprgess |c9¢cwata:n¢f fhe rencapsuigting material dsbelieved tocresuit fopathe addition of

encapsul & it "“& &)I"Y B“‘%Wé&nﬁ 'ﬁ?ﬁﬂ’ﬁ"ﬂﬁ"hﬂ?"gf"ﬁ"& whep ket g
process cod n'g);f BT dubethrd st ok S3tfifhm oyl aitin
from the adgehis@8r Sl Ia ﬁs;ﬁ&b a9ra|§b i Isi2g (&)l Jf tiad br@Ehs§Eﬁ:pth Jioch
amount's t o #Ajubted Gbeat oratsbibwi 1he PRk @hn\Wiethexihe rcotnpéuend is Ggaiihadidioviot basﬂche
el ectrol $& emferably atl lbgst IpESBits betlow era&bs@ weaervation. In an alternate

enbodi nent , as prglamlgqlly]gct EQTPPOY ds e% Vl E‘ rea§s ata flrslt :g; ;j%t a
cetyltrinet g’%ﬁhg éé@i{zgéfé L ‘l?% in
step (a) Of:ﬁ §|ta9re “’gilé%?p%féﬁal f g g@lﬁtl eﬁWbtyIE?

pKa depessdithg t@ie BHeddie prdcbesed).0 Methiibdliulose, Vedaikimy cabixghathyltelidias, eelluloBe acetate
pr ef er abl y mithalatecemt) pﬁly\pwlwmltdsndaelsgnabbreleatmjnewmbﬁels jpHiective to cause coacervation of the
encapsulating material without interacting with it is, for example. sodium sultate solution, preferably a 5-
' 30 % aqueous solution which may also contain a suitable cosolvent, for example, an alcohol at about 0-
10 %. The compound, encapsulating material, wetting agent and electrolyte can be combined in step (a)
60 in ratios of about (01-6) {0.1-4) : (0.1-10) : (0.4-48).
. if the compound is weakly acidic, the titration in step (b) can be carried out, for example, with
hydrochloric acid or acetic acid to a pH of about 4.3-4.5. If the compound is basic, sodium or potassium
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SWI e* pharmaceutically active conpounds whose solubility in wat er
decreases at a first pHto a second pH are, for exanple, bacanpicillin,

gri séof.ul vin, indonethacin, sodium sul 0at3®i6@e eryt- hronycin,

t heop ylliné, salicylic acid acetylsalicylic acid, chlorzoxazone,

| i docai ne anchyadogipe el Rtuded 18 asiiH df abdue 8-201 Gfxesasbany. ithegemmeratyre g4n herediutegBpring the
f orm a coacertiatian. The gdiling Oéxlu @sul op atareﬂal n &¢ é?"ﬂﬂ!?‘yb\b‘i’e%"i plethe g@i’é" 'a;'r?g
acj d processe‘ﬂ?f”ah’é‘l* "!:ésl 3°§‘ ! éﬁ ﬁ%'yﬁ%ftpkgf%’ 8|10 VRS T 0se
acptat e phtha are “&htpH 3 Wﬁ? P ec1°o SOt ectrol yte which is
ef{ect i ve t o caysgphdansst\idht @e00t) ;t he encapsul ating material w thout

inter acting Wit b, additios of Hydfockarcnazide 0.08Nat IONNTE ool 0.0¥ ¢1CHI) tat fhe mixtyre &F be gaiPy: a

5-: 30 % aqueous 3sappliatiamof\tieto#0-4PeG) aue@de@mpmqma' syifste sMM"cosol vent, for

exanpl e, an al ¢ h%?P""& iony ftign of terial,
wetting agfht a a"p@\ %BTqugfté‘%ﬁagg)o%'" '°?18d ‘gﬁocgl?"c &f@?ﬁ%%@i% Q?’?ﬁgﬁ os of
about (0.1-6): @fceltdthed, (tHe Inidrddapsuids- é’an4§9 collebted g vavaamanar mesns\vea kingtance. by
aci dic, the tdehkifigtdR. THe eAtappuidiér) pattities iemeiby this thraess aref iess thand AP bm. prefprably less

hydr ochl ori ¢ tami th om ; anciethe coraoarucle&ﬁfaiepﬂheli 2 boupretgrably lessthar i WMhe conpound

is basic, %bdium or potassj ﬁ . 0130162 hydroxide can be used to a pH of
about 8-10. |Yet3dgd deserption of é'qveﬂ‘ﬁerature can be adjusted during the

titration. The g@éo’l‘dlﬂﬁogﬁe bRSoARAR IS Bodbds REmPTRESIRE Rliovify stépe waiahaue\cerﬂed)gm ata
treat ment of bhgerstive APSwe|380C, peeferadncdoaBlcCWi th cold [err]  sol ution.

pol yvi nyl pgerolidone is used as the enca sul at| ng materl aI eI | i J 0
be achi eved by @)NGM@Q @f suitehie iPhermeeRY e?f%ﬁ% in a ;{éﬁ} {){

heat to [err Qg sty AiEPNeh °6 ARy F%’ﬂ' ‘6?‘?' misg Glfﬂp

HC'/ ) to th tgaa:h.eso%k& &%he JolutdR onCsidpl £ an@f heat (40 [err]) pl us
addi tion obs SOdl(d)‘ mrilﬂi?tﬁé Solitidh Ubtainel in‘tepdp)Witheaduitaie aid dramse yitantwisid dieepingrthe
of hydrochl orsoutiat urlier ddstant agiatiomplitti reaitits Gre sybpention of CaEPfuated| pharmgreyiically active
addi tion of hsmatlpetticles ang coesenvatioidofseriedlatinsul fate. Once forned, the

m crocapsul es ca { il Bire of an
centri  Ugaly o b%ng’g”%g“ gqiaieﬁx" b .aﬁﬁﬁféanﬁfgg‘ﬁ%&&?ﬁ&;&

than 100 [ er rricropdpediey ﬁb Hén |cBMfetted, ¥aMinstéhc nyl’dentnﬂlbdnoh HEhe Qrtiocof [phirniacauticaily sative
| ess than 25 doewpoynd tprseliemadvliste Ittestbyltdmnol]xs for expmple,51 TRt &i The @elgtins satytion jsbeuld
of the i nventRreferalty Beprepareg fram typr-B ge'ftﬁ‘ea"ﬂr‘\‘)éé RS HYeR| radte. 'ﬁé’e"’““
fol | owi ng st e98uidRe apped 88 3 210% @’d"’hfﬂ?‘“%ﬂ' p?‘f’é’f’(ﬁe‘?ﬁt(we #8%e [err],
preferably™0-[err]. 20 (a) dissolving agahsi@pl e pharmaceutically active
conmpound in a solution of sodiumsulfate containing ethyl alcohol, or

anot her si m | ar Amate=ousrscutiob [condistigdefr 0.54 (soxﬁm sqlfaﬂuemneeﬁamplemyl mwarﬁow @r20%

but anol : (b) sadumrﬂy“ﬁeg%q @9‘“h°f5"°7°"9"”’“““’9 o %} S
i« %@r B P e
usdE

(c) titrat Mq’gﬁﬁg S t"faBFPt'Bﬁ'(" rety
cpﬂ%vyau.s.h sulfate

base titrant Mn ?{‘é%;’;? 'j‘]%(,‘,’e';ﬁf,, x;'ated Stﬁf?}{fled

results in a s%w%&eaﬁd &ifre® tor S0 ARHREY ﬁ&é’-‘ th ﬁhbéfﬁﬁﬁmmﬂﬁbdeyurae qening lot the liquid
partu es anlgeatia el theanicrotapbiies. Trel entiterprocédsovas repitared mhssvattlhenf q@mnlﬁem the

into col d gadirtienl Midrésgers. Thel miciocapsilesdivese Phraseyneliic aPPR?"P@r?\Q d? ']ﬁ %
ice bath. This, (rictasitic diagramobthe preppratiofal e ricracappulesigcqriigg 0 aa‘r'%i ufrated
of the mcroc?f) Ul es. The m crocapsul es are then collected, for instance,
by centrifugation. The ratio of pharnmaceutically active corrpound to sodi um
sul fate tosethyl alcohol is, for exanpies tatle page 4. The gel atin sol ution
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pref-erably be prépared fromtype B (acid processed) gelatin, and of a

phar maceuti cal grade. The gelatin should be added as a 2-10% (w w)

sol ution, preferably a 5% (ww solution. 35 Exanple 1 An aqueous sol ution
consisting of 0.5 g sodium sul fadi azig\¢ggqQe2 M ethyl alcohol, 13 m of 20%
sodiumsulfate and 20 mM of 5 %gelatin (type B: acid processed) was
titrated, whilerundep-eeﬂs%fﬁﬁ- ~40 -agktat+on-w-t-r -a~ nag¥m§44;4sLLnn r, wth
18.4 m of 0. 1 EggesbLogs&m'sqﬁgmtf&cgcwﬁ RAOSEHU LI5S sul fed in a

white suspensi om o R¢la S 1N81P3RE1 heu
suspensi gn was then stirred for an addltlona 5 nlnutes follomnng whi ch

it was poured i AC6~200"nT " of cold [err]~ Y Sodi G SUTTat e S6rarron, and
stirred for 30 mnutes at ice-bath tenpefature. This procedure caused
gelling of the liquid gelatin shell of the m crocapsules. The entire
process jpas nonitored by observation of sanples in the 45 optica
m croscope. The* m crocapsul-es were of a netric appearance and of a size
| ess than 10 [e@L}_A-schenai44>4ﬁ-agpanLoi the-preparation of the.,
m crocapsul es adcording to Exanplg % %g % s%{at d, bel ow. 50 '
(See table page !4) 55 60 65 3 £901829F 43 5P 85892  sodi um t
sul f adi d%i ne ([ﬂarrr4'9¢"rTriﬁr%rscdrunTSt#f1n1?“'sorutrtnr1nm7rarnrng et hyl
al cohol. [err] 10 [err] [err] Add
5% gelatin solution [err] 20 [err] Form sul fadi azi ne particles by
acidification (sinmultaneously encapsul atging with gelatin). 25 30 Stes above
this |i 4 perfornmed at 40-[err], which is above the gelling point of
gel &tin [err]. 35~4G-€bh thfrfﬁﬂxﬂusukatfngrfﬁﬂ1aﬂ-ak-by-fxnﬂﬂ-ﬁg-%he
SUSPensi on i nt 0 ic@lodm kGLELaiSDMUPRULEBLS P8R 1451 D |
[err] Collect tHe rBimuoeansehesy RhcapBhlat Uugiieh gelatin). 5
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Steps above this line performed at 40-45°C,
which 1is above the gelling point of gelatin (35°).

40 H 1
] [ ]
_ ! Gel the encapsulating material by pouring the H
\_/ ! suspension into cold (5°C) sodium sulfate solution.:
. ] - - R |
45
50 }. __________ — = e e e o o e e e 2. S e e _:
' Collect the microcapsules by centrifugation. !
\ 1
e e e e e e e e e o e e e J
55
According to a second embodiment of the invention. The process comprises the followmg steps
which are carried out at 40-45 °C,
60 (a) mixing solutions of a suitable pharmaceutlcally active compound, cetyltrimethylammonium

bromide and gelatin ;
{b) adding a sodium sulfate solution to the mixture obtained in step a : and
(c) titrating the solution, obtained in step b with a suitable acid or base titrant while keeping the

solution under constant agitation which results in a suspension of encapsulated pharmaceutically active
65 small particies and coacervation of the gelatin.



PAccording to’a second enbodi nent of the.invention. The process conprises
tthe 4 ol | owi ng steps which are carried out at 40-[err]. 60 (a) m xing:
sol ujions of a suitable pharnaceuti Cﬁ*?oqui ve compound,

cetyltrinmethyl amoni um brom de and gelatin; (b) adding a sodium sulfate

sol ution to tHR JubpehdlbrP 1rORsbREH tHeR pSiER ints a B8 sdcdiim Suithte AbLftth dnB Qtifdd 4iltAeON,
obt ai ned | nensdeeurd ofMah Nceabathll ThashprocedGre taties b Aamedind « oiNthe Whiil Qelk@e e Bf e
sol uti on urmiepcapeniest thet migrgtapadiéscane thien cbilected drtisstange. by sersiifegatipon of

g¢ncapsul at e W@?Pﬁ%&%’%{?r eyt 'géﬁ"?é%&’“ﬁﬁ’ﬁaﬁceggﬁ’gqﬂb’!"é‘gwaiﬁﬂ% idiovastatinif of
he gel at¥ r?.g° -0 b7 %%g%tﬂ‘lz:“ B8 BRIHEN GhPrPIPaRlY 8¢ b agugous f%‘éﬁ"gﬁﬁf’@a‘ TS a
ol d sodium sul fate solution and stirred,mje 3he tenperature of an ice bath.
This procedure causes << hardening >> of the liquid gelatin shell of the
M cr ocapsul esAn ueovs eoidivapoodistiog &f @0 tnieh 00| dodicmestiffadiagine i(27s gihce mi oy 10%
centrif u@aﬁ?‘?‘ﬁfi,’“ﬂﬂﬂb’:f“&t‘i}"@ W%W’%’Lﬁﬁ‘@% ??ﬁgé‘tfﬁe\/,@; 9‘?;{2@}259’@5%’ r!”f@: mixﬁd and
cetyl tri metdANSORHECHIA br e ii’lﬂ%ﬁmﬁsoﬁﬁio wgaﬁ?gd aht mxin S antfaued g um
sul f at e SOI3hhRY périod PFHg S tae WesahbrodbetUAd bt SO0, Hh HEY ek laccud Qlobil fol) dpshes:
Exanpl e 2 Aorefl Thée RuBtirgOvHitk sGopersdn Bf fMictddfcapdulaldd sUkad@kindwakStigsactb L additional 10
sul f adi am ményt€d/THe ngérbgapsules wereafhatiefiéd : by pexdriph theisnepbdsidng monadd mhfleoiditd We7 %nd
10 M of 169y pylietesoluti d tirred @t medibipeedier0 nippdes at iebptniamPereiliia: ALPIT&iao et
40-[err] uﬁ'd‘%!g'%%ﬁgﬁ fitomdle e i?ﬂgs."gﬁlé’ﬂj'.’%?\‘lm oe'&’)’ "R ®P ragnetic stirrer
for 3 minutes. SWIR ERFSTAN OLUTE T N, dBBRPEDY " 20 % sodi um sul fate
sol uti ongwas added-and=nTxTITy ~CONT T vuEd T0r ~andther=-3-nmrnote-peri-od. The
stirring rate wds MiRcoeasedscditmlBulfadifazink) HEX s@sy1addneedyom al ful ly
opeped buret. ThHe amasnltn gromiidecasdspingedates sohrmiemsapsul ated !
sul fadi azi ne wag stirced_for an_additional._10_15.ninutes._The ri_crocapsul es
were << hardened >> by pouring the suspersions into 200 nl of cold [err] 7
% sodi um sul fate solution and stirred at {nmedi um speed for 30 m nutes at
ice-bath tenperature. According to mcrogcopic inspection, the
m crocapsul es Wgi-8 -0 ~a-s+z-e-4-ess-thai- ko ~[eFF}-Jhe-prosedeFo-4-s-Lurt her
outlined_in the !di agram bel owdd2@0M sod.un Nu3baitenscsmitiiadi azi ne, 10%
cetyl triffet hyl - sapronium branide.and 10% gelatin._salutions.25 Jecty] Add
20% sodi um sul fate solution. 30 [err] 35 [err]
Form sul f adi azi ne particles by acidificatjion (sinultaneously encapsul ating
with gelatin). 40 Steps above this line rformed at 40-[err], 45
which - i% above ;t-he-gel—l-i-ﬂg"po-i-m--of--gﬁ-a-t-i-ﬁﬁerr]-f-_{re--[-err]-------.--.
1 Form sulfadiazine particles by acidification
H (simultaneously encapsulating with gelatin).
]

40

Steps above this line performed at 40~45°C,
45 which is above the gelling point of gelatin(35°C).

50
:’“"’"""’"""""“"'"'"'“"""“"“"“""""".'.
\ Gel the encapsulating material by pouring the |
1 suspension into cold (5°C) sodium sulfate :
55 : solution. )
Y e e — - 4
60
T T T 3
} Collect the microcapsules by centrifugation. |
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Gel the encapsul ating material by pouring.the. suspension into cold [err]
sodhum sul fate 5 solution. 60 [err] Collect the

m crocapsul es by centrifugation. 650130 162 [err] 5
0130%62 Actording to a third enbodi ment of the invention. the process
conpri ses t heeep t?t"fs R e %'mammt:ttesrwemearttq REerPeg qomatisep irie!towng Steps Mg

(a) mxi n reacas"(') T §[?f"tr?ibl e pharmaceutically active conpound and

sodi um | aur ylay midgad ﬁ:lutlgn of a suifablé pRAMAARGHERE L2¥eCRMpbiRSHd A0S Rt iyHEDiate ;
car bonmeg hyl ce) badiraseetsyieuiioseimd tsodidr @arBonidthifcaliulisé 3b10Ms itd1ths tndurd oblathpd in
‘addi ng sodtegra:sul fate sol ut| on to the solution obtained in step b ; and (d)

titrating t )S‘iﬂ' ogim ed i
et @ "“ttm ﬁ;@:sjtwe .t“f:?%%'mtﬁtg mt:;t’gcgtc s

in a sugpephan Sarhu s dnd cadte a{r,ace es
and coacervati on of t he ge atin. e suspension is then poured into a cold
sodi um sul f gthe sespensiondstham pousedi intp @ctold tsodilme sulfetepelutidniang siirfedanthi teenpe@tule of Thi s

proc edur ea'E: Efﬁ Cﬁ'ge3>'>hq§4entnge °F ;i‘qdm@{d pr@thm eIlulose/carboxymethylceltulose

celTul g E’ﬁmig R e e e
odium sul t 1

i crocapsyteesb@n ea.sga‘t .aa% hyl eiliote'a5) Sl ymaiyice ceflieh b §ia +9 ha

The rati 0204 apledusBHQidh iof sddiuyn amtbvgeuse@npoun S to sodi um| auryl sul fate is

about 1: (0.5-1). In step b preferablélH % aqueous sol ution .of

met hyl cel | ul ose and car boxyrret hyI cel | eHe@gle 3and i n step c preferably a 20 %

aqueous?’ sol Yo' 3ol soifiBh LBlsRHd i ﬁgﬂ@e A9 g ohsodi
soi it on solt el TR do Ly maﬁ:ft%t‘ia S(herdd = Thedun 0. 5
g of sodi H%Heﬁ&é’ttﬁer ﬁht h@EQutWﬂ%eéﬁh% ar&tworseamhﬁaﬁfsmm wr@tnér%& &rwmcn
constant wap fobdwed by atirrinedi um speed using a nmagnetic stirrer, unt| | the
sol uti (?ﬁ bec anme cl ear Two se uential additions were then made each of

whi ch 9'2'5931 @0 gpp) aAnd bac,sﬁd'tﬁ" carboymerHgalisiete (edjum

vi 1%%

(400 cps) b7 AU £ ; i
stirring fa&rﬁrga{ 18, 10 M%‘g&gﬁ% :g nd{rﬂﬁmggﬁéﬁ Sﬁ%&d’%%&‘(ﬂ &%gltﬁe}eﬁgt rY&thQng
for ansadditional 3 m nutes. Wth contlnued st|rr|ng at a fast rate, 10 nl

of 0. 1N hy derJehesettm M.lm @uspemnsioni annmsncameudfsnmaané phrtigieso ernetdrrmmetan 30

The resu|tgé m@f&ﬁ%‘f o‘ﬁ EE@ Lﬂ%& tﬁuaraﬁna rrsneogatmy es
were sti r

har dengsl enii ,ogyau,@ %ﬂcm I§P%I %err HLrB%'I-sh(‘fz)dl um
sul fate soI utlon and st| rred at nedl um speed for 30 m nutes at the
tenperature of ice bath. According to nmicroscopic inspection, the

m crocapsul es were of a size | ess (sdeamvldPagechr]. The 35 entire procedure is

outlingg in the diagram below (See table page 7) 40

50

65



BO 55 60 65 -6 0130162 [err] Mx 0.-1N sodi um sul fadi azi ne sol ution
age 0.5 g sodium lauryl sulfate. [err] 10 [err] Add 1% met hyl cel |l ul ose and
1% sodi um car boxy- met hyl cel lul ose solutions. 15
[ errd 20 ) &sér Add 20% sodi um sul fate
solution. [err] 25 [err] 30 Form sul 0,139 2 particles by acidification
. lctﬁlllwlsgﬁg)m ia%rira]ziﬁg soluticn a a'O 5 ¢ G.e'- th_e
epcapsul ating matieri ghafidn ALY NIst I sHISPENsion I nto coP ['err]i sodium
spl fate solutions 45 50 Col | ect the m crocapsul es by centrifugatiion.55
[rr] Acéording f0-a Tourth enbodi nent of] the | nvention, the process
nprises the followi ng steps which are darried out at roomtenperature. 60
(Ja) m xing solutions of a suitable pharnmgceutically active conmpound and
el l ul ose acetate phthalate; (b) adding sodi um sul fate solution to the
m xture gbtaingd in step a; and (c) titrating the solution obtained in step
b with a suitabl e-actd-or-Pase-trtram-wire~ber Ty kept -onder-Tonst ant

agi tation which ri_esums 19 @ thy 38815 W eOfan@Nt e Psad saine dapbokymceut i cal |y
active smal| particlgetiaaldutoseesonitionsof the cellulose acetate

phthal atg. 7 R g

l

20 ?------—-——-—---—-&- ------ - - - - o - -

————d

25
X [ T T - t
30 i Form sulfadiazine particles by acidification H
: (simultaneously encapsulating with methyl- !
' cellulose/carboxymethylcellulose). '
] - - - = " P - - - - - - - - ]
35
ettt bttt d ettt et inbhbadetdidd -
40 ! . . . '
! Gel the encapsulating material by pouring |
- ! the suspension into cold (5°C) sodium !
~ | sulfate solution. |
L ---------------------- - .- - -----------J
45
50
............................ — - -----m--d
! .
' Collect the microcapsules by centrifugationg |
55 l- .................. . - ar o on o b o - - - - - - - - - - - -
According to a fourth embodiment of the invention, the process comprises the foliowing steps which
are carried out at room temperature.
60 (a) mixing solutions of a suitable pharmaceutically active compound and cellulose aceta_te

phthalate ;
(b) adding a sodium sulfate solution to the mixture obtained in step a ; and
(c) titrating the solution obtained in step b with a suitable acid or base titrant while being kept u{lder
constant agitation which results in a suspension of encapsulated pharmaceutically active small particles
65 and coacervation of the cellulose acetate phthalate.

7




0130162 The suspension is then poured intq cold sodirum sul fate solution and 5:

stirred at the, tenperature of an ice bath. This procedure causes <<

hardening >> of the liquid cellulose ?ﬁ@tf{% pht hal at e shel | of the

m cr"‘eéapsul‘_es. The micr ocapsul es are? |l ected, for instance,

Ce”t “tfugf]‘“ e suLPEngicalit ﬁ‘ &%ﬁﬂ:ﬁ%‘ﬁ?%‘t '.u%asﬁJth & tt.‘o‘,{%‘nfzinggéd% terﬁﬁeét&l Ordn

2?8830'&% %5&2&3@5&5 ook Sthén m&m @Wﬁgtiﬁstﬁ 64, By eHirifGRANGA. stl ng ofttlegn
r OC. O I

m of 0. 1N sotheumticsofl preehazautioaly (délive2cognpbyndarveliiuldse ribetaté paihkiatei i@ : 10in( Qeplb.M

NaCH) 1 %0 eeefdrablyoss 20 %4 @atequesqiition al sodivm( fufate ipeisedi642) was stirred at nmedi um

speed with a nmagnetic stirrer until ho ous. 10 m of 20 % sodi um

sul fate was then added and the solution stirred for an additional 10

hm. SUt e?] I The Alﬁﬁ:d:?k%&um;coﬁ?@iné alpliodnl;%égdiﬂ éd&le&ﬁhﬂqﬁb (zalfz o) ahd Mo mi of alk;lme

ydr ochlrar (ciMadieOH)f T Bneetiuldse| dcytate prhtratiteh(Easha Ewas etired | at tmedismvspeed) wilke 2

const ant f magnegie)ptireer ummhqmqgnnwneom r?ét’/q@dlywswfaéﬂrwasm afded anq thy '%tl9§|§%ffﬁ§| on

of mcroen 1%[!? étewags ‘E'aP'F 'PVS cigimMides .
The 15 mic Wﬁﬁﬁf E;g» ’g}mcm %ﬂ’ﬁﬁ‘éﬁ .i% a"’ ﬁg?! ﬁa&mﬁ%m@sgﬂf

200 m  qf were« ri @Tﬂﬁés% eHélérﬁrlntarde&ﬂbe (52C) MeCkodiin
speed for Sikfafel soltiesarit stitrée att rﬁém.e-r sdeed for G0 minutes @Ethb adniperaf\ee off 0hi ivey batio
m croscopi c_iApsprdiog tomicraséraicrinspeaiomba migrocansules wire of as$izedess dkpg 10 e Thegentire
[err]. TheP®RtuFeis gpeaddnthe qiagram peiehed in t he di agram bel ow. 20
[err] My 0.1N sodilupsutadiazine _.and-1%cellulose_acetate__pbthal ate
sol utiofs. 25 30 : 4 13 ee: [err] Add
ZOK_?odl um sul f ht €*3519 ut‘r oﬁ°§5“‘ esr"‘rlslc'aﬁéaz ine and 13 cellulgse,, sul fadi azi ne
particl es by aci i 3Ty |‘6n"(§| il "tanedusl’y encapsul ating with cel | ul ose
acetate phthal ateys-45-50~--=----==----oSSSTTSoTSTT oSS S oSS ssse-- [err]
Gel the®kencapsul ating material by pouri ig the suspension into cold [err]
sodium sulfate solution. 60 [err] Collgct the m crocapsul es by
centrifugation 65 [err] 8 0 130 162
According to the fifth enbodi nent of the I nvention, the process conprises
the fol Pow ng steps- mhr-ci'r----""“"“““““’"“'““““““"‘j

! Add 20% sodium sulfaze scliuticn !

gyt e T T T R R T D D B ol el el et e ]

’ . - .
40 ' Torm sulfadiazine particles by acidificacion !
I (simultaneously encapsulating with celliulcse !
\ acetate phthalate). - !
. t I
N/ (e e o e o o o 0 = ¥ 0 e o e 2 o o
) l
50 ittt ittt
: Gal the ancapsuclating matarial Dy pouring the |
! sussension into ¢2id (3°C) scdium sullate !
i - .
! sciution.
55 D e e e - = o o o e e B -
60
fem—memmmemmmmeee—ceessmmedeae——ne - .
1 - .
i Collect the microcapsules by centrilugation t
|
I
l --------------------------------
65 ---------------------




tution of a suitable pharmaceutically active com 5 pound; (b) adding a
séol ation of poI yvinyl pyrrolidone to ohgospé2ti on obtained in step a; (c)
qddhs@ a solution of sodiumsulfate to the solution obtained in step b; and

(jd) titratingadariingab el Rh eMBSheRSt theInhii, 1he Plotdss Sonfpribdsandl 16llorigGteps whiers e
i trant whidrepérenesdng 60k sol ution under constant agitation which resul ts

¥e performed at [err] (a) dissolving sodiumsulfate in an agueous

i a suspension of encapsul ated pharnmaceutically active 10 small particles
ndcoacs vay ARSI TSHBBHE SRRy S5 geaH SRATEN of A SULAbRIATIGT LY BRIER o
oured I nt ) dadirfth SaThRHof BoIRinyBYrtbiibdiR 158 sShutidr Stbidtl ik Bgp henper ature of
nice bath. h&a.@mmuﬁef ScLFEsulfats td)the Ao10lidhCobtamedfin $tbeb | brgui d

ol yvi nyl pyr r @) itittatime tmd"lsdldtlomfobiained rmsmapoa:upseuswtaels .acif lve baseditrentoyilel kesping rtee
hen col | ecelition ynder dopstany pgitatio ugaﬁﬂet’ﬁpﬂ of gncapsulajedPhargaseyticsfly active
phar macellt iSTall pgrticies; 3nd ForssAAUAT thes‘i?&‘"ﬂ‘f‘n TP is 1 : 4. In step b,

preferably a 2Q SRRAMIGON hef Bbuid iR cOib sSHth sURhS oilith@nd Sirlds §Clhe tyﬂgerﬁmlopm
sul f at e soli¢st bath) Thi®probEdGid chites &hEFdEAIRG b @Nthe liquBdiyviayipyrolidona ke df 1 m&diad&ave
a strengt h lesf Timboigtocapsiiesaarel theh Solleste doainsiaree siycantdiubationel ow [err],

pref er abPy i nT’terfé"‘tEf F'&F‘ﬂ‘l*'@a")’ gﬁ ® cg °éF"ri:°d"2(9 3:"3‘3 'Z‘ 4.

!Exar’rpl e S5 A S lﬁsul at u| i‘gw chsjrpe 06 f@\T‘t ?sﬁlfs %g r%néthf
g/1) and 1 aGo

‘const ant agltatlon at nre |um spee vv| a rragnetlc stlrrer T e so utlon
was t henzomai nt a| ned at [err], 10 m of Empﬁﬁﬁyw nyl pyrrolidone (average

mol ecul ar vvel 25 360, e sh { HeoiBin sdifate was
m nut es. The }:gsymgfg ﬁ%%&%ﬂ%‘é gﬁﬁ%ﬁdm s‘nfedl y%n:gyﬂé)Q Enﬁgr&m: stirrer. The
hydrdchl or f Q0 infLBt m%l Wi trolid haa(avmg‘eenamqaensugmn
of mecr oasammboaﬁwmamsme SOTRIEn Btirted 1D 3 Minutes The stiFfing speed weschanasld txsfastand! 04 of
har dened >.1iWhygrochiericgcid helumnsﬂgmrm dpar burstoThewhite fuseassign plgpiprpcapyules,were
sodi um sul fstitred @bFQJt“i"HWs and s rre

t nme 3 %
eebal | gl T Ll e s R o

m crocapgu &g tﬁ@ &&Spﬁu @'We £§|id less [#Aén ﬂﬂhﬂnf mepém&eﬁbﬁeeurests
outli ned I rbutnhéa mltaaa.asm (See
tabl e page 10) 40 45 50 55 60 9 0130162 Dissolve 1 g of sodiumsulfate
in O IN sodi um sul fadi azine solution by heating to [err]. 5

[err] [e%,.r] 10 Add 2% pol yvi nyl pyr r géeéedablepagedPy | 15

[err] AdO 20% sodi um sul fate sol ution.
40
s
50
55
60

65




20 - . > [err] [err] 25 Form sul fadi azi ne
particles by acidification (sinultaneously encapsulating wi th polyvinyl -
pyrr:ol i done). 30 Steps above this line performed at [err] 35 [err] 40 Ge

t he.~encapsul ating material by pouri gg3dhee2uspension into cold. [err]
sodi um sul fat.e solution.' 45 [err] 50 Col | ect the

m crocapsul es py-eenttt+fugati-on-Accorur Ty-tU the~sTXUIr Errpodrnern’ T, t he
priocess conpri segitbg1$ol] QrioEUsshiens 3 Lhredlia 0AIN id@iamt at a |
tenperature aboveuleidiazidd abtugbby beridatidy te)seditcssol ving gelatin in
water (h) adding_sodiumsulfate_to the solution_fromsiep.a-fc).adding a
sui tabl € pharnmaceutically active conpoundl in the solution fromthe step b;
(d) adding a sodi um hydroxi de sol ution o}, other alkaline solution. for
exanpl e, potassi um hydroxide. 60 or adding a hydrochloric acid solution or
ot her a%jdic sQkubkea7-4fﬁ-*ﬁ«&ﬁpker-a€e++1r1nﬁﬂdr-to-t+n;1;urutftnrf§(nn step |
c ; and®(e) tifratianget Ul hied in step (d) wth a suitable

anmount of aci dn; o?hgag% ﬁ%ﬁ#ﬁ?ﬁ?ﬁ%@%ﬁng t he_sol uti on_under_copstant |
agitation mhicH'FE§UrrS'TTf?f?ﬂi§5éﬁ§rbﬁrgg'?ﬁiﬁmmuIated pharmaceuti- cally

active small particles and coacervation ¢f the gelatin ; and 65 (f) the
suspensison is then poured into cold sodiwmsulfate solution and stirred at
t he tenperaturg.aL_10-__-£Ujﬂxuxl.an-Lce-Lﬁuik44}-sau5€b«as1yekkkﬂgw>? of the
l'iquid gelatin;shel.l t he. m crqgapsul ~and the mcrocapsul es ane

col | ect ed, for{iﬁ?Faﬁ@E,s%@‘f%ﬁ?ﬁ%?ﬁﬁaf?%%?ﬁ%? (g) the suspension iin col d
sodi um sl f at e Fsot-atron=-ts=temTi-Faged-ant WEHEd " TW te WTh WAl et~
centrifuged, dispersed into water, fornalldehyde sol uti on added under
sti¥ring and the suspension 5 allowed t tand at roomtenperature. This
procedure causes hardenipng_of_ihe _gelled.picracapsule shell...The.syspension
i's centgifugedd the m crocapsul es washe t"ce\Mg..WHter redi sperised in
water with stinriEg® S84HR6 e Eﬂﬂédc_gfl %, ébgigng ce wth

i sopropanol , fillt i-g e? FHH SPRRPSCAP SRR E L BUSES ydrationiof the
har dened nicrodaﬁ?ﬁies. efnatively the mcrocapsules fromstep fi

col | ect diredT13n'ﬂﬁ5r‘rnstawmﬂi'1$7'6éhrFTTt@ﬁﬁ??ﬁﬁf'é?%???&ﬂ?§ﬁé?§3d in

cold water [err], a solution consisting pf 10 formal dehyde and i sopropanol
i s added, the suspension allowed to standi at roomtenperature, and then
collected, for instance, by centrifugation. The ratio of pharmaceutically
active conmpound_to ssteps sudvertthiiss1ifgr exfonmed at 60°C The gelatin

sol uti off shoul d preferably be prepared f:fn1type B (acid

0 TTTTTETETTTET - - _ - 0
Gel the encapsulating material by pouring the ]

i
1
l > > [-] a > '
H suspension into cold (5°C) sodium sulfate solution.,
§

e SN I SR !

According to the sixth embodiment, the process comprises the following steps which are carried out
at a temperature above 35 °C, preferably 38 °C.

55
(a) dissolving gelatin in water ;
(b) adding sodium sulfate to the solution from step a2 ; ] _
(c) adding a suitable pharmaceutically active compound in tpe solution from the stgp b; _
(d) adding a sodium hydroxide solution or other alkalinq solution, for example: potgssuum hydroxpe.
60 or adding a hydrochloric acid solution or other acidic solution, for example, acetic acid, to the solution
from step ¢ ; and ) ' ' '
(e) titrating the solution obtained in step (d) with a spltable amount of acid or base titrant whll_e
keeping the solution under constant agitation which results in a suspension of encapsulated pharmaceuti-
cally active small particles and coacervation of the gelatin ; and ) ) _
65 (f) the suspension is then poured into cold sodium sulfate solution and stirred at the temperature of

10



Bcessed) gelatin, and of a pharmaceutical grade. The gelatin should be
¥led as a 2-10% (ww) solution, preferably a 5 % (ww) solution. The

¥ mal dehyde shoul d be added as a 5- 3%3@.‘ w) solution. 15 preferably a 37
# wvj solution.” The al cohol can be any water-nisci bl e al cohol , preferably
jopr opanol

Alft er nat i vég[ﬁggt ﬁ%ﬂggﬁcgé% g,\ﬁh < g?%%'is?'gl}semggﬁége use )églea @5&@&%8&9
(y/v) mxturef thersusdedgdry ecoldS&d%n sﬁ:ifﬂ@haht)qn i le@rft@ugad| and awadhed t@icé with Jwater.

: xt ur e %f Gﬁmmghghylﬁgqrsqgan% watero Me solution added under stirring and the suspension

4 gitgr@q fThl@prgged re(gp g IIE! mus_ qﬂ)sule shell.
e B T SO R o SR P
dded, folle inyd B bard £<A)fé+ o BieRIobgaleich &t 0

of 5.0 Ihl:remllfumnhyﬁifepw ekatrﬁ@hwnt are recispérsécdia doRISWatdr i (51), Ss0sollitib® BorsBting of
titrat ewowfnrmsdemmndwn@pm is adpet the wezsomwllohecatom stroam tsmwratene‘ anmtneh

0.95 m of 05" H‘F‘GE‘HI pentri vgatp'sah fai"B P'Fm"gce
RIS bgé,mg Ly i ?gg R EANL o
a

articles. 285 @ eﬁﬁ eLIE amsmt(ﬁ/a) SRk nen
t room tse mmyw 37 % o¥w)asdiu n'ﬁe amabl cﬂﬂbmnywaesmsé:atb lalowHon grefdmmyhsdpmanol
| cr ocaps ulees theemigtupo witte e/ated ciny be 6450 i fflvugasqpmnanOTh%tethplmcatrsmle@m@qk@hol
edi sper seftye gapb 71?? agp g (§'r38 (/¥ mixture fformg|deRyrle. 38 o alpoheYl PelsFRbIY R § nl§ (BY)
or mal dehy Q¥ (ioFelsshyde q%% FRPrqPa ropanol inthe ratio of 30 1: 19 (v/v)
s addeg under stirring and the suspepgpie edl | owed to stand at room
enperature for 15-20 hours. The suspensjon was centrifuged and the
i Cr ocapsul esA wtlbegqnedtmrvdﬂ el'rg Qfdelatm (txpd B)vac mﬁ;x%m%mmofatat rugqrepafﬁhnsw

i XyRU, en
: l tr d whil tu
crocapzuﬁ?s" ! e %Yg.f?rg A3 giasg %@ﬂrg fortl hi’?wﬁgﬁﬁﬁf’%ﬁ reThe
ntire &E@s@a pé?@ibh @Was then
CrOSCOpest it 89 “CIHECHAmUth: ﬁﬁxd\ﬂ&h@tfe mmyﬂﬁtdfb&napmmmaﬁnm dlolwirgfwhith
$i ze | ess theamicrbCaphdesrwere follsaérbbradenttifugativgr thexmi¢rocapsules rwerer redispersecivto 0.5 mi of
accordi ng ©9oMd Eﬂ'ﬁ g\I qsquﬂpq gpgglptgng@afog@q Wdegqjution%% and |sopropanol in the ratio of

See t abf’e suspengjg! gra 5-
fore o i e b e LR R

err] [err l%ostored in wellclo: eﬁt (pkdcess. w efhdir]no 5 by
err] For moBse(vatioh-ofl samypils drxipl umyzblmgmmenaepmrbcap&m were ohassyhneftricappéacance and

sirmlta‘ﬁe@h%F'g: lesrctiprsif @i ng Wit h %el atin). [err
A '

20 25
hematic dlagram of the entire process accordmg to Example 6 is illustrated below :

i 12
%0 {See table page 12)

50

60

65
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30 : Steps above this line perforned at. [err]. which is above the

gelling point aof gelatin [err] [err] 35 [err] Harden
t he eﬁpapsul ating material and dehyd 3% { m crocapsul es by adding a
sol ut¥on of " formal dehyde in | I SO §a 40 45 Col | ect the

m crocapsul es-by centrifugation. 50 Claims 1. A process for encapsulating a
weakly aci di c ergani ¢ conmpound whose solubiTrty In water I's greaten at a
first pH than at aMéedelrdgeidtimisohugienvéts 6cinpedisesulfagy add ssol virg sai d
conpound in water 3R 3k 4pdidydrRxabesyl gpsiigeent base to raise the gH to
said first 55 pgR AN ar TEéast ~2 pH Unit s apove The pRa of the compound,
together with an encapsulating material angd an electrolyte which is
effective, but jaresent _in_an.ampuni-just-iMsufficient_-ta.cause_caoacervation
of the encapsul!ati ng material wthout interacting with it; (b) stirlring and
titratimg the $ol urddBZvadt spdjun jhydearddepélagidnye t 0 reduce the pH of} said
sol ution to saikd-second.pH.i-0-cause.-the-concutent-precipitation-of' the
conpound as small particles and formationGFf a 60 coacervate of the

h

encapsul ating material; and (c) gelling t encapsul ating nmaterial. 2. A
processf or encapsul ating a weakly basic gani ¢ conmpound whose solubility
in water is greater at a first pHthan at a second pH which procesy
conprises: (a)!di sSernprid.sditbydrombuarid-guaninst eartiqles fy fridifdasrdionf]
sufficient acid to (PUmEImems! pieapselatdng Mith sg8cH-and at |east 2ipH units
bel ow t hg pKa oF-i+he-eerpetrdr-t-eget-her-wi-tf-ar--efeapsutat-ag-fatesi al and
12 0130 162 [err] Mx 1.7%gelatin solution with 6.7% sodi um sul fate and

5%@-/(3, 4- di hydr oxybutyl ) - guani ne. 5 [err] [err]
10 Add 5% 5N sodi um hydroxi de sjplution. [err] 15 Form

9- (3, 4-¢j hydroxybutyl)-guani ne particles acidification (sinmultaneously
encapsuf™ating with gelatin). 20 [err]
25 30 St eps above this line perfformed at [err], which is above

the gelling point of gelatin [err] 35 Harjden the encapsul ating materi al

and deh;/odrate t he @9{s°&%9§%?:§ A %ggiop&da“sgg&g.i on of formal dehyde in

which is above the gelling point of gelacin (35°C) :

35 ] [}
; i
i Harden the encapsulating material and dehydrate the )
! microcapsules by adding a solution of formaldehyde in H
! isopropanol. ]
- []
40
_\ v
45 ! Collect the microcapsules by centrifugation. :
1 ' . . !
50 Claims

1. A process for encapsulating a weakly acidic organic compound whose solubility in water is greater
at a first pH than at a second pH which process comprises : '
(a) dissolving said compound in water in the presence of sufficient base to raise the pH to said first
55 pH and at least 2 pH units above the pKa of the compound, together with an encapsulating material and
an electrolyte which is effective, but present in an amount just insufficient to cause coacervation of the
encapsulating material without interacting with it ; '
(b) stirring and titrating the solution with a titrant effective to reduce the pH of said solution to said
second pH to cause the concurrent precipitation of the compound as small particles and formation of a
60 coacervate of the encapsulating material ; and '
(c) gelling the encapsulating material.
2. A process for encapsulating a weakly basic organic compound whose solubility in water is greater
at a first pH than at a second pH which process comprises :
(a) dissolving said compound in water in the presence of sufficient acid to lower the pH to said first
65 pH and at least 2 pH units below the pKa of the compound, together with an encapsulating material and

12



i sopropanol. 40 - [err] 45

Col |l ect the m craocapsul es by centri fugatl on. 50 Clains 1. A process for

encapstﬁatl ng a weakly acidic organic 8 Eg whose solubility in water is

greater at a first pH than at a second M h process conprises: (a)

di ssol ving said.conpound in water in the presence of_ sufficient _base to

raise the pHto garagTTrst-55 PH and at ['east 2 pH units above the pKa of

t he Conpound, t oget heix vii.7h garatdnceqioticat vinh §rdt erftm mrdatmand ectrol yte

which is effective, H8t933dsdthydresbutrdipintPig®ust insufficient to caui

coacervati®on of tNme~encapsu-ating materi al vvlt;ﬁout interacting wwth 1t; (b)
t

stirring and titrating the solution with a tijftrant effective to reduce the
pH of said sol uti.o_tlo.sald.secord-pH-1-0-cauEe-the-coRet-Fert-preei-ptd at i on
of the conmpound és smal | particles and formation of a 60 coacervate off the
encapsul ate ng nmateri add End ée';i“ge‘mqfﬁg“ﬁrfé"%apsul ating material. 25 A
process for encapsulaling.a-weakly-Lasi-c-o-g e--eem&eu%-%es—e—-s-e-l—ubl lity
in water is greater at a first pH than at a 4econd pH which process
conprises: (a) dissolving said compound in ter in the presence of
sufficiengtsacid to lower the pH to said-first¥ 65 pH and at_least_ 2 _pH units
bel ow t he pKa of it he conpound, ether with an encgfsul ati n mat eri ali. and

12 0130162 an.anolfﬁf'c?f'uaﬁ"é‘l"égf‘?“éi’ yL)TgHE ésctbrv’é ddeaiard
insufficient to dauseséﬂ‘&éé’}‘\?‘éfllyoﬁ“‘cﬁps 1ﬁ‘é“@ncaps"ﬁﬁ atT™Mg material withgut
interactigg with H-t-—--(~b)~-st'1-1"rﬁrg anc-ti~trarimg-tte-soturromr-wrira-ti't r ant
effective to raise the pH of said solution tq said second pH to cause the
concuffent precipitation of the conpound as 4mall| particles and formation
of a 5 coacervate of the encapsulating material; and (c) gelling the
encapsul atjing mat erial. 3. A process according to clains 1 or 2 wherein the
conpound s pharmaceutically active. 4. A prqcess according to claim 2
wherein the conpound is sul fadiazine in sodiymsulfate solution containing
et hyl al cohol '‘and the encapsulating naterial {is a gelatin solution. 10

5. The process accor dj g t,Bovel Al Biheh@bmet N Sd%Est PH is an acid pH 6.
A process%ccordlm—m‘ghwmr?@fgﬁmm| S OSedTh st ep

a. 7. A process according to claim1 or 2 vvhireln the tenperature is

controlled in step b. 8. A process accordingijto claim1l, wherein the
pharmaceutically active corrpound is selected¥fromthe group consisting of
bacanpi ci B$in, grisesturvin, 1 ndonet haci n, sodi um sul f adl azi ne, i

eryt hromyci n, 15 't heoarged ithe enwlw?;ﬂm: ﬂamfélal avbdghdasiecthd ¢ acid, |

chl orozoxazone, i doc®icrecaases|pp B2 solycion pt SeereddedsiBing to ql aim
1, wherein the en.-gapsfﬁ°£f‘?’ﬁﬁ° terial_is selected fromthe_groun_consilsting
of gelatim nethylcellulose, sodium carboxyndthyl cellul ose, cellul ose
acetate phthal ate. and pol yvi nyl pyrrolidone. 110. A process according to
claim4, wherein the ratlo of corrpound to enq;psul ating material to 20
V\Bttwg agent to ,cltutT oFyt-e—t-s-about-—<O0-t=8y (0T~~~ 1="10) (0 B} 48) .
Pat entansps Cche 26 collectVekd alé:Rdapeiles 8y kanaakugagidi.ner schwach sauren
or gani schen Ver bi ndunq, deren Loslichkeit in_Wasser be! elnemersten i
pH-Wert gr6Ber let ale be! einemzweiten pH Wert, wel ches Verfahren unfa-~t:

50 Claims

1. A process for encapsulating a weakly acidic organic compound whose solubility in water is greater
at a first pH than at a second pH which process comprises :
(a) dissolving said compound in water in the presence of sufficient base to raise the pH to said first
55 pH and at least 2 pH units above the pKa of the compound, together with an encapsulating material and
an electrolyte which is effective, but present in an amount just insufficient to cause coacervation of the
encapsulating material without interacting with it : _
{b) stirring and titrating the solution with a titrant effective to reduce the pH of said solution to said
second pH to cause the concurrent precipitation of the compound as smalil particles and formation of a
60 coacervate of the encapsulating material : and
(c) gelling the encapsulating material.
2. A process for encapsulating a weakly basic organic compound whose solubility in water is greater
at a first pH than at a second pH which process comprises :
(a) dissolving said compound in water in the presence of sufficient acid to lower the pH to said first
65 pH and at least 2 pH units below the pKa of the compound. together with an encapsulating material and

12

AR Y AR A



(a) 1 65ung der Verbindung in Wasser in Anwesenheit ausreichender Base zur
Anhepung des pH Warts auf den ersten pH Wert und zum ndest 2 pH Einheiten
Ober; dep pKa der Verbindung, zusamren 19413@H6@m Ver kapsel ungsmaterial und
ei nem El'ektrol yten, der wirksam ist. doch in einer Menge 30 vorhanden ist,
di e/gerade ni (nhhmams rot iag electralyte athive iKaticotivey iber wmgmdfmmem to cause coacervation of the
Ver Rapsel unngm{@vlthgsmmmwmqms!achetmg withrile mit di esem i n Wechsel wi r kung zu
U R TMONG TOR By il bt i e e
Reduzi er ungs -Tag %ﬁ"ﬂﬂgi- gesmplLegriole and)fe

gI li chzei ti ge Auqée |.Hg1ghe EapMAdtiag aégng aI s kleine Teilchen und die Blldung
ai nes Koazer vat 8. Alpmcéde nbcpiig torvgimeat or 2 aheaeid thelvempsune s pharmsheebically activg.C)
CGel i eren des VetkA mawmep claims2 WQefeWt!\efcath@nd s puifadiariRen jpsedivm quitsterselution

schwach basj s®RBifing h*'%‘lf‘ﬂ P?"!:Fﬂl‘é in Wasser bei
ei nem erst J gﬂ"gﬁf ﬁ% aﬁl %ﬁ‘;&é ’EP?’\% tﬁﬂ-‘%r sedE! Ches
Verfanr en unf aBed @@d&ﬂﬁh i i ot 8 a,emlm M&éy\ﬁ@p

ausr ei chender S8uUK erozess a&sentingtg cliast, phisreivaliel ghafate eznly ectivé edinqahho\/iésélemdrom
zumi ndest 2 phe Bfoupspesistings at bacamigigillip mswvm/emdgmntu soczum amaéazfm emhtomycm

ei nem Ver k&#ps'B?

it e S m e migﬁ' e St e e

Ver kapsel ung ew r t “ZUu
treten; (b) Ruhnuem pracbsér bécoidmigad cdﬁ’f 4 haﬁwwgthmrinoe:f I&etﬁ’po'ﬁhﬂ Ittﬁél'ﬁ:apsdﬁﬁngdhﬁena! to
An'hebung d&s wetlingagent tajelectrblyisuin gbaut (0.1eB2 n(02viki 110 HPAMAt bewi rkt, umdie
gI EI chzeitige Ausftllung der Verbindung als kleine 45 Teil chen und die
dinag ei Ne Spak W ﬁq. ks des Verkapsel ungsmaterials zu bew rken; und (c)
Gel | eren des Ver F}H ungsmaterials. 3. Verfahren nach Anspruch 1 oder 2,
wor i n di e er bi novergheerfur IVeskepsbiungCinen kéhwdch saliren drganihéraVerSindung Q8reALESHERKSH in
2,1 worin di e Wassdgibeickiney e&!dnfpaldnleltzgwﬂermdlkabenammed psWery welchésoMettameh umfaBt

Atihyl al kohol St (ﬂ s‘ﬂﬂ.ge GM@‘!R Apess ;:h '3?;9"3 fﬁ@éﬁﬁ%d% men
5.; Verfahren ! Sma 4 I‘r’;ﬁ{o Mﬁ%

ist. 6. Vegf rneﬁhenaa Eht umWe' aéérne psaishgsdiériale! 2

verwendet w rvdrursZcheV&ihha eﬁbsm éunsgMiitkahg tu pélév; 2, worin di e Tenperatur
i Schritt b gestkdRdhten wnd Jitrieden dﬁeﬂ-ﬁsulhm ot aineoYTitrans ﬂg“@h Reduzjeowngrdesl ipb-Werts der
phar mazeut i scRSHREED é‘“\VQF B’I* H’GG Singigichzgitige Ay %‘% @P'B QBE§P@H &ejighen
ays - Bacarrp550|'1"9 g F'ﬂ“‘tﬁ(lﬁ'? Y GREie? atdazi n,

Erjyt hronyci'n, 55 &hﬂ&ﬁ baﬁ&ﬁér%réﬁisbﬁ'eﬁl\@}b%@ng deren Lslichkeit
Chl or ozoxazonag whssdaﬁeam Hawméaet ist ath.bel\éirieaiveiten pRaveR B¢ Vepfahran urkiveti: N

dds Ver kapsel ung$ariosung der Veringung i Wassertin Anvesahbeit 0ses dye&wmnelenam des pH-

&4l ati ne, @uf q‘ﬂ |® P“Néﬁ"rﬂ"ﬂ FeRINgRsk 3 p-ER "B’éP'I‘%II éKa der Verbindung, zusammen

Cél | ul osea‘l?et r:i "ﬁ‘zg %m m"@'ﬁ e(:aed;rr:cm

Anspruch 4. zum ver apsel ungsnat erial

6Q zum Net zmi t t e b) mmeﬂuﬁktﬂtﬂérbﬁ asr lﬁ'&l‘ﬂﬁ lﬁi@ eﬂ:erﬁ)T‘traﬁQ dhs 4je: Anhbbuhg @9 pH-Werts der

(0. 4%48) ! st Loy autilancavederspi6Bert bewitkt, uon a}ergaamzumgpmysfanuvgmea pihdung @is Kiinen
(-

conpose orfarietphen gnd ¢ie Biidung eiges eazefvata des Yerkapsplupgsmaterialipzisbeitken ; und 30162

eau i un preﬁa%’m’%ﬁ i iﬁﬁ'&“ﬁ’ﬁ‘f’%k 4 bR SNt BliscrPl@r e aui
consiste (a) i givermien hach Adpruch QEHAIEVEAS dié;l%?.éaﬁm mmemﬁﬁosggg erthatong
suf fi samment muabcasa i Ohd dal \ﬁueﬁseluagsﬁﬁxew%qﬂ Glatifdiatageiet. PH et | au noins
unites de @H aus.dlegshren theh piaprat 3cw ersteopt]-Werh éie sautér phbWert ise substance

d'lencapsui at i oné- é{effeme'ﬁl‘aébtﬁﬂ%ﬂ 12 e*@tin éF‘fNeé“m',‘E' inrRehtt rVWEWP‘ wird

Ve pac Te,
quantite juste &y ﬁt » %ﬁﬁs Fuch q orld '*’o%”%m?f s A ‘@'&Jaéft st aus der
substance d' gpgshaSté Eﬁgéar\’! i1k, a@’ls&ofm eﬁtacm Natriumsulfadlazm Erythromycin,
55 Theophyllin, Sallcylsaure Acetylsa!icylsaure Chlorozoxazon. Lidocain und Alaproclat. :
9. Verfahren nach Anspruch 1, worin das Verkapselungsmaterial ausgewéhit ist aus der Gruppe
bestehend aus Gelatine, Methyicellulose, Natriumcarboxymethyiceliulose, Celluloseacetatphthatat und
Polyvinyipyrrolidon.

10. Verfahren nach Anspruch 4, worin das Verhélitnis der Verbindung zum Verkapselungsmatenal

60 zum Netzmittel zum Elektrolyten etwa (0,1-6) : (0,1-4) : (0,1-10) : (0.4-48) ist.

Revendications

- 65 1. Un procédé pour I'encapsulation d'un composé organique faiblement acide dont la solubilité dans
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(b) a agiter et-i titrer la solution.avec un agent de titrage efficace pour
réduire le pH de ladite solution jusqu' au second pH en provoquant |a
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