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nmor e t haroptd@lly dsterifipe a€4 gliydeyol 6st6iPAhich @ty BE 8 thond3 Mi-top tridfBferideDr € 3x

parti cul ar | %s 8boptionaB 8ddjtiomab bamponeiit, -a saitatilet aholestdryl @etsr (6.9 Sfornied thom1:Okhg ¢hain datty
parti cul sacidyméy beopr@siipt. Aharsgitaroétive todexithid (vihizh B%the wivial @ampafot prosphadyl/chaire), other
chol est errbbsphatiddr emin@ . acids osueh, asmphespimetidyl | ethanelarhiye 1(6éphdlin)e ephbsphatigylasérids ; orand
1 to 3% Ripphatidy inopitolimay heyuspd: Shospiietidy! Aigeerob dasivatives. suchies phosphagidyh glycenb dselrft-s
ar e apoprtrafiahgsphatidy glyeerpland giphosphelidybglyderek (cadiolipin) Maybriotier syitable litemiative.cOf

not ed t hafPUed Mogien of RhespipliRigsmay-per Ysed- A thejligophilic susfactant i issseferied ttey uss fty| agid

exogenousy ¢ idg ?pt'?’ﬁ@ F¥R9 i iorre glvepddesotiey W prefeehly ba Graie gteskpr ysatufsed
body. 35 ¢ ac ds s " °é° ?‘ﬂﬂ' H’i? ni @c'? ﬂ‘b”WB(?B’E%F“W'etaﬁ'é Altipugb epqpieteingenay
dur| ng™t vwo en oc ?"B?ra 'T' %agor "ga' L t ! a?“ﬁ éé‘f"i“?ﬂ%tand
hydr ol ysizg=2 bg ﬁ“s 5{ §§L\f ?']" & '3 %:a‘[a E%g’,f %gva%;% pﬁgvm”:%ﬁegb' | e
to form )ﬁg\%f u e he thﬂ mlf: ﬁals pr@ the
Mucosa, eﬁ_@ a I %o sﬁ: tX %% E‘B Xtclﬁ't ﬁe gnd F\Jth%ma f(g)rn\gl 'Ra' n
L1 91 VGl h bl il s oy el L K¢ ﬁa,. a{e Ghibl ﬂ

chof est ercylordéld iPhe fikBfal Micd "ﬁ\ dg@M‘ll H)Emtrb ] fl)émg

synt hesi sgdfbrmuliiéh ﬁrﬁ&ﬂbit'lﬂgthé@uodahtﬁbb‘ﬂ @pl 5 R %ﬁto%qas% (ot Bthél' iidglcily hefigat
(predom nwetdribly leveRIR fHeQ¥neihTiui) hep&ticpBitdl blood dhd GBSHhEHEN vehicas blGEH) In@ighRéart oldvahioR!

or chol esf afsalin, initse kymph enie.daidOono@i tha Shepatib PEital BloodIBokfinis tHat the NRtivet Mddrial is
non- pr st absoreo Mpasgk tedynphatichsysterh,ydnd Wbtodacthe gdial wlny Tartever 6 insbiinas &6 @nphhigid

| i ver andnaysbeseics, diveetindshteo sigphs, tfithe tirhgsngp [eedni chunaéred @ings higeothirhia thénepatii portgluct
to the cibloodi/Andetailed byblocatifor such tacieternidimyibroisigyerain ieyexizreples; arcl mayt katfelldwéd exaatly
human, por vithsvitable mngificatiensgtaparopigiet h vi nyl pol ymers, e.g. 45

pe-l/yw ny| pyR hwdrenhehice Piapay/phich isxcapasist af dorming ihyidmicra ylnftm infestinalgmiiaesa; ke disdwesedci c
duct, ¥Br apPveantaiEs asisminimyre sgsprjial immdisaltanpl e, when prepared from fresh
human, por cFiiesterp! op Ry ather walpr attquméeempm-ww fresh serumat |east 1.25g
of NaCl andIe th'ﬂl?{arl” F"e%l‘fs@f“'af{? "p'ﬂ’r‘?ﬂdt he mixture is centri f uged at 2500 rpm

erna at COE'[

for 30 minu mc&)@ aLé VP'éq%h otgnstcr on co Iex
ﬁ‘l t elr nsaslt Is\r/neal dr?thl aer-so :%lﬁ sgg tF Fbsg n%
y p ?C' ~gxbr §ca i f’molﬁé da curc tf

cannu atljﬁ% téll %Ew¢1 easo vna
cream ar ek @ad o

EQHQ hortsr &ibd -EI’: tld
three hoy,s, opidg aélﬁkesuu‘ﬂgpga I&érfjd |It9gl gl \ps / t 84“
phVSI Qlo O Gh&yHaticSahb ipRiostmital "Bddistartce! #On6IR aIEs n@H reﬁtlcq

col | ect i ngvet-érinbd/BiBNackds aettfrained lintol e t4pilld§ blRO&! A chiribdin E&% HeBatid b @Ai frhtsaa aCI c
duct, t heipigobideraeskidsyhamhy felatvely losgefl thalib, ek saiple tolbicCeRidt 4A8 di61bats TBhdOfi-ofdatd %0
NaCl sol glycaidesaas weolknd tholesig@amt phasphdlipids, Giriond othér compdiady’ which fodn Ehylofitrdnb e
super nat awitbin tha yeowiaos, ae absdrivet itocugh the dntéstidal merhbréraavail by inechbrigmsdvhich inag nat@k une
of 0. %0 MelCle degriyaederstooda Quicelie e intestinahmeriohre, they Gaticlpatt il the evktiomafdhflongictaf r om
Sagani etancypre tangsusked, infq the wilas ofdhedintestinal \spstem, (diainsd s ép, lynigh: fluitl Solle@@6thy . 4
EP 0 366 chogricmiuct/and wmately durned infocthe gystemigiciselationa, t he hydr ophobi ¢ phase can
conpri se neireadiagd pigfared pereaniage semnogitiang fwhich twilk gpnerpllyt hesweightiweight ipaseontageBulu

mat er i al M3BRpMPigivolumg of qven ylumelyalume pereRgiagas) efrtey chylomis ’@t"ﬁ@?at%tf@rgﬁ%ﬁfa't hat
forms 4 CHPPEHPEOHHN Ralow providing Abyaysthat thetotal doesiohaiceadd@9%i  phosphol i pi d;: and
5 a lipophilic surfactant, such as a |long chain (for exanple CG to
C24 saturated or unsaturated) fatty acid, optionally esterified as a

gl ycerol ester, which may be a nono-, di- or tri-glyceride. As an optional
addi tignal conponent, a suitable cholesterol ester (e.g. forned froma | ong
chain tatty acid) may be present. As an alternative to lecithin (which is
the trivial nane for phosphatidyl choline), other



phosphati dyl am no acids such as phosphati dyl
phosphati dyl serine or 10 phosphatlh.’&% i nositol may be used. Phosphati dyl

gl ycerol derivatives such as phBB i2dYPB1gl ycerol itself, 3'-

0-1ysyl phosphati dyl gl ycerol and dlphosphatldyl gl ycer ol (cardiolipin) may
be other suitable alfernatives O course mxtures of phospholipids my be
used. As the lipophi]ic surfactant it is| Broaderrledrdfaredde fatty acid or
aci-ds optionally est °W|és%|gopothgr“mrw YCEQd@ge [ eaiagM 1|l preferably be Cis
to C24 saturated or Jrﬁ&ﬁg,w@gt B pi®UF.1290.8! [eigs -a6i d, |inoleic acid,

l'i nolgeni c acid or sofRipggnlk @gur@wmlta | e ac| @d.1 -8bs Nowzh ogpdprot ei ns may 15 be
added to the chyl om FicRolésiidlbstigy nat eri al | tohabr |presencd is not obligatory.
Chyl omi cra can be fof meslestanifiod fatey seiden i f | apepsotiei rs-5ar ¢ not added to the
chyl om cra-form ng rrhmedsproﬁus although t1eoapo|i ard-st dq not wish to be
bound by this theory,—Ttseems tTRety tfiat_apoprotermns dre either already

avai kabl eyar. SYRLOELSE thaf\PmA Q30 bRk 4h ral:%{% I? i: MRBhdblcdbnLe3 iy hdve
materi aleﬁa.@ﬁ.%fepéqe&ﬁlassmn Cha r.s% Jaemq §|l> i1 FaEexiathpi8, iSHMsGiin DUt
N0t UNCiRy ol WD Mo rtofénd s fouemh@hareaaﬁryprwamms

accor da@g fhe Yhrhd baki @nd Mlﬁ%daﬁ@pl&ﬁ&)fa@rpreletnﬁd hydr ophobi ¢ phase materi al
capabl e of formng chyI omcra in the i nt estinal mucosa after

et hanol am ne (cephalin),

admi i stration. T cet-erm II’(I[IU'ITIIIIY ||||USi ng t he
formul ation under|test jnto the duodehu Pg???j”ed Ad%ﬁ? oring insulin
(or other biol ogi f&hblystea {dr vibernmatrizy | a )o.sl-esve d+ethe | ynph fluid, hepatic
p'b_pt al bl ood and peedithin éor ethenpbesphadipitl pock- 18 i ghid | dant 8el gvati on of
insuljn in the |yppiroghiligisetfactamid not i h $h@Shepdti¥W porté&l K[l ood, confirns
thaf "t he active nhiChelesigrol Egler25 absor bed 0 olgH t4he || ymBhatli ¢ system and
not via the porta N?@'Pﬂe"f'qqféﬁylaé@el of [ifs@lih iGbrthd | y@ph|fluid may be
twice, five tinmes| APeRP®R? nes, fifty tinds4r| ever? a lhundred tines higher
than in the hepatic portal blood. A detailed protocol for such a

det ees1i NaForGalmiod cILHOARIN (dnd dish GorGenAlrEoREn), Hé thildwng Bropoftiohd @R Amatkdiyar W th
sui t abl vathretdaib p@tise) a® prdfer@pr opri at e. A hydr ophobi ¢ phase which is capabl e
of formng chylomcra in the intestinal mnucosa, as di scussed 30 above,

contains as its nimrmonT esSenttat— T ngre TF. —ofjor any ot her
material that forps—a—chylom cron natfl gﬁ%] P"ﬁ fimal it her usef ul
phos@hol i pi d; and| &hplestesakar bther matric acl &%-5 | h 1rinci pI @7t hdgre are three
ways in whi ch nat piesithis (rgiheripbosabalipidlh b @-5%-Hr o di the | nB&stilnal nenbrane. 35
Smal | hydrophilic ‘-W&Q'@'F-s Pl e chenl &8°$ shich -2 ugér"' dre known to be
absor bed t hrough { Ighole stem' of |t ¥ % nf eXithal dne, carried into
the capillary cirg l.';lgﬁ? °dafﬁ ¥en in o°t'li§ hegdtPc por%‘al vein in man.

Li pi & and 1i pophl Bstances, aon 1h& dthkr Hdnd |l ar ® kjown to be

absorbed via two distinctively different nechanisns. Those fatty acids
havi ng r eFert porarieysombtokrdphin (@rdlr dirorforcfirsienglasfriirogencactivaisr endCPac®r VD, teBfalievings such
as capriprortigncereprpipirdd ¢ acid) are absor bed thr ough the intestinal nenbrane

vm”tf’ﬁ,,o40 enzymati ¢ and physi ochem cal 'assistance' frombile salts and
pancreatic |i pase Ut nmat el y, such aasgrohgd] Ippmeuch@pm fatty acids are
drained into the “‘ H-er """ b1 ood e e+ H-o—tHe—hepet|ii c portal vein.
Those i pids and ‘Z! gth g r dhai ds, for exanple
oleic acid and di f’% ? PP, s Xel I| as chol esterol
and mhosphol i pi ds : compou ch omjcrons within the
menbrane, are abs I i: jyhe in ne gal If by nechani sms
which may not as # ecearly un e lingq helintestinal
menbrane, t hey pa gpﬁ m-cqtr-a—slnd are then
‘sucked' into the villae of the intestinal

rré‘tStem drained into the |ynph

flui 6 co ?'é‘?;t"lé‘ﬂ°&hﬁ’é° E‘H%er M@'edﬂﬁﬂ"'caﬂl’e'ﬂjl PRy, éoP°F§'R'\b a% H‘é B enic

ci r cul aPMylgtionpf! 6335 "(:Gl!ll piaple-
generaIT'V 'U\st Y t 50 "lPH?e _even
vol umel V ||c abg' havn c;ro ore h||| eral
50 pyr f i@ g va ro% lllc gr§ %

exceed reSsed as 3%51 molecule, (ng oelgyr fg A totally hydrophlllc

molecule, such as polyethylene glycol therefore has the theoretical maximum HLB value of 20.



€hol esterol (or other matrix) 0.1 - 99.9 0.5 - 5 Lecithin (or other

phosphol i pi d) 0.1 - 99.9 0.5 - 10 5 Li pophilic

surf act ant 0.1 - 99.9 0.BPDO3GB2TBlesterol ester 0 -
10 0 - 5 hbn esterified fatty acid 0 - 75 0 - 50 Apoprotein
0

pr é f er r e r aﬁbc:lro(ghrsl:gI act sgfel Et eé%pn%j ion, E[e?n r%:@rlr'i]’ ave fﬁ)ﬁgB a(iifle?::
conposi t Ie an(f @ hEI@'sE'rl hgglar?ﬁ Valrj”b Iéég tlﬂﬁ%eclr e?eﬁr ess':or
exanpl e, Al |nsu |n so for interferons suc uman | nterfterons
beta agd gakgmeraltd&ﬁaﬁda'ut' @\Neﬂgem&tre‘a&%f 11 SR ahis Q5 n( ﬂ\@ phep&ratoR BEfolRtishs2Nd
Wi th the o siBnvahtRH bs SalecidroR tRds6 kiirfd6tantsl SlasEilistPdd anioni€biE{oRibi€ Ghese SlitacEMt are

Chol est ergaticaiy ueéthan pRarhdcbufital sfstéms-fordtheideompatibflity, stability, hnd-Auhkibxitity) Sufdctafisher
phosphol igahegily suitaBle-forlthe vafious firposesSn khe[prgdbit linvention! inkladel 18y chain (Cis to ©9) fat) S

80 - 90 acids, 8. palilic acid, stearic acid and okl GhidSésterObf 1briyt ¢hiin (Cis to C24) fatty aclllse.fp

0 - 4 10 sodiund palinitate; Sodium $teazade areltsbyiura oledle; sodiund laury(ulphate; pBlysthylbne glycol; pQlysth-
Apopr ot eiviene glycol alkyl sthers; fatty acid @sters4f polyethylene gi3col, e.g. poly@hyRie glycol r@no-saildiron
cal ci t onisteaiatendropylens glysol; datty t deidogstareeof pippylanh eglicoll b.gwprnapylqee agivselt menestedralel t he
same basigyceling: faiivt asid enos eimpolyralysardes sucly a8 gicervicmensefoaraty: paloxyethyiane fiatly ragid

Opt i mal pgters, ethers and amines, e.g. W@gﬂ@p(ﬂwne—(ﬁnd@[ tleavateang pg[))oxyeglyyne lagyl etheg . 4
2.7 Leti tmrvwwetbrlenatsa@rmp%s? thyleng sgrbﬂawmonf'asfate monopalmitate, mgpgsteprate

sur f act arff mono-oleate; p@yogyethy ne alkyl g eno ar51 alkyl @ewl eﬁ; é)gly@ggpqugg tc%qtor oil; sorbitan

0 -5 fatty cid e ors; the polysg"bwnst%g&laérmef ﬁngtﬂanplatplp? ola%e degetable Brls, e.g.csesame sied orl3 5

2435 or com orl c olesterol a

The surfa nts of c ol I o* co b sg whi urr 8 g or
0 For O iﬁcaﬁﬁﬁ ks ?gﬂ el éri "*Ja.a§ § drir ;g?ggﬁ i ?%Eéré and

Fattor H‘MeﬂgiL

Preferre sm @hight HEsS Qﬁsé?é IIOW? .5 -5 0.5 -

Lecithin (or 0 her phosp 1 prd 0 - 25 16 Lrpophrlrc

sur f act ant 10 - 20 - 45 31 Chol esterol Ester 0
-5 s 0 -1 0 hbn esterified fatty acid 0-5 0 -1 0
Apopr ot ein 0-5 0-11 0 50 Sone

hydr ophobfbephgsd Fdentbty organi c sol vent ngy B&Bpresent, Ldgai g/Bgssi bly
as an aid_in formilation The nature of the dqolvent will depend on the
other materials present. Ethanol is often suiftable. The ampbunt of sol vent
may beso f391¥%§Q£l%ﬂ$+%%¥%9$+§%¥SE%/v, based lon the vol une of the oi

phase. To fornrnicroenulsions it is sometimgs necessary to use two
different r e belng hydr ophi i c jan h ving a hig

hydrophrle |%§gﬁgﬁgéﬁa€§nce (HLB), and the Jthgr gélng nor e PIpOphI|IC (as
5s descri bed above), and having a |ow HLB. THe HLB value is a proportion of
t he hyﬁr opBlLibgy8tRYUDa©éd t BBy &I fmﬁ&gﬁh%rqssed as its weight percent of

the surfactant nol ecule, divided by five. tootal ly hydrophilic nolecul e,
such as pol yet hyl ene glycol, therefore has tHe t heoretical maxi mum HLB

val ue of POE(B3) lauryl ether | 17.0 9
~ |
Polyoxyethylated Fatty Acids |
l
45 POE (40) lauric aicd | 17.9 ?
POE(100) 1lauric acid ] 19.1 ?
POE(40) oleic acid | 17.4 ?
POE(100) oleic acid | 18.8 ?
50  POE (40) stearic acid | 17.8 ?
POE(50) stearic acid | 17.9 ->25
POE(100) stearic acid | 18.8 25

55



EP 0366277 Bi Hydrophilic surfactants useful in the present invention, when
present, have a very high HLB of_at |east 17 and possi bly approachi ng 20.

Li pophilic surfactants used i n tBRO 38R Bbn have a | ow HLB of, for

exanple, less than 10. Preferably, the lipophilic surfactant has an HLB

val ue of | : 5 As general guidance it is
preferred t tlésgggﬁgbﬁ'&!{vﬁggguudr acst%%?srs}o'égse'd in the preparation of

f or mul —5— i Homthose—surfactants—
cl assif} Ng Q01 £ 4 noni oni c. . These suff nts are rti riy
usef ug ?ﬁg%ﬁg?%a%gg#?%a? systens for their :oﬁg%?ibiIity,ﬂgﬁgbﬁrk?y, and
non-toxTCITy. Surfacrants generalty survapt ¢ 1or tne various puarposes in
the pregeptetrdyepstopsi nclude long chain (Gs to C24) fatty acids, e.g
palmtic acid, stearic acid and oleic acid;,esters of long chain (Cl6 to
024) fatty acids, e.g. lo sodiun1palnitate! sodi um stearate and sodi um

ol eat’e; Gkpdenol | mongbleatehat e; pol yet hyl eng gl $c8l; pol yet h? yl ene gl ycol
al kyl ethers; fatty acid esters of polyethyiene gl ycol, e.g. polyethyl ene
gl ycol nono- or di- stearate; propylene glycol; fatty acid esters of

propyl efe ethviagednGhygobnMonoethersgpynost earate; gl ycerine; fatty acid
nmono- or poly-glycerides, such as glyceryl fponostearate; polyoxyethylene
fatt95aci€ esters, ethers,and am nes, e.g. poly xgethylene no- and

di - st eaP ¥ &%) and bﬁ?§3iy8?ﬁﬁrene | auryl ethér; §5 polyoxyegﬁylene sorbi tan
esters,P@E(2) pol yoeyel hgthrae sorbitan nonol fur abe3d nonopal ni2eat e,

nﬁnﬁstegéﬁkfbor ngggéggfaégéggolyoxyethylen algyg phenolsﬁagd al kyl pheﬁyl

et her,s;” polyoxyet castor oil; sorbitah fatfy acid esférs; the
polySorPRE £2) st ealg¢vinehbertri et hanol ami nelol ed+®; vegetabR8 oils, e.g.
sesane seed oil or comoil; cholesterol; ang tragacanth. The surfactants of
choi ce yﬁll of courge be thgse m@ich are currently on the approved list for

020 phE2R¥eAVerd 28 A5 g8ve appropriately | ow LD5o val ues. There
follews a |ist of certain exenplary surfactnts, together with their HLB
val ues ere. known, their LD5o val ues. (ExagplLes of suitable high HLB
surfact§§€£4g¢e a%aFBFFoﬁg.SZS Chem cal |de titgP5 :

HLB POE(4) LObeig/ agi80 Pol yethyl ene |d y@eF Esters PRG nonostearate

191 POE(4) steaziBOLy@yvet hyl at ed G&;cgl7_ybnoethers - | POE(23)

| aur ¥ 9 40
| Pol voxyethyl ated Fatty Acids POE(40) |_ |l auric aicd
17.9  gorbitan Fatty REEQ188%ers lauric agid
19.1 . ? P 4 ol eic aC|g
17. 4 Sorbitan monolau 100) ol ei o aéi q 8-6 41
18. 8% sorbitan monopalhtaPeE( 40) sfearbc7 acid >16
J 17. orbitan monoste g PCE( 50) steari 7acid 31
| 17. €3k EEE(lOO) stearic ¢ird
] _ 18.8orbitan tristearage55 7 EP 0 366|2772B1 Exanpl es>3% suitable | ow
HLB" gyir gg%?géﬁ Abfo8sefipbl ows: Chemical Identify, 40 HLB
LD50 g/ kg G ceroF %stgrs 10 d ycerol nonooﬁeate 5 3.8
? Pol voRko¥kklaRt 88sAryedPakBnoet hers | | 3.7 2
Sorbitan triocleate | 1.8 >40
& Sorbitan monoisostearate | 4.7 ?

50

55



I5 PCE(4) | auryl et her | 9.5 (2) 9 PFE(E% cetyl
et her | 5.3 ~>_ _POE stearyl ether
| 4.9 >25 POE(2) ol eyFP&%%grz-”B‘ | 4.9 25
Pol yoxvet hyl ated Fatty Acids | 25 o 3 2 POR(4) ol
' ' : : oleic

7.7 ? 30 Sorbitan Fatty Acid Esters | Sorbit?n
nonol aur at e . 41 Sorbitan nonopal i t.ate
6.7 5 Pgié4§orbi?gﬁbﬁgégsﬁgg?gFgarate F 5.8 4.7 >4B 31
Sorbitan trPQEB) at e Sorbitan monooleate? ] | 10506 40 Sorbb8an
nonool eat e Il 4.3 >10880rbitan singgogeaéet

[ ' : > or bi t an
?mZo?ggglt tewmw ? 50 55 8  EP 0 366 277 Bi
Pol yox{Pet hyl ated Sorbitan Fatty Esters POE(4) I sorbi tan nonostearate
9.6 >40 ) s sor bi tan nonool gat e
10.0 POE(10) >39§§E¥§0§§%thylated Castor Ols 1% PCE( 10) ? cast or
oi | POE(10 hydrogenated cagtgr oil | 6.3 ? POE(10?
hydr ogenated castor oil - 6.3 ? 16
Pol oxaner s PCfé?& - POP (17) (L42) 8
? 20 POE(4)Eoloxamess (33) (L61) 3
? PCE(10) - POP (23 (L6ig | 77
?NROE(27) 5 (23
2 25 (20 PCE?%E)) hop (1%h) (k425 (Lap)t 8 ? 5
? POE(19) PBOPGP (S7ROP (23) (L6DP) ) | 3 5.15 ?
? PCE(8 L 01 2
P0G TP A CEY gl 7 g
? POE(10) B ) (53§OP (23 (}64Dp1) " 7 0.5 72
?

It s#9oul dede(ept ed p@pt(mbyturﬁS(gglpurfactan[s c?n oftgn be usg?ein

| ace of si ur f n I n the resent ipvention. For exa ,
Pnstead of éﬁ%f%%‘e’ﬁ@@?oéi?*ic suF?%%fant, a xt u? e of two or re
relativel y POEI(®phi+iROBU(4Brt ant s(tpoly be usefl; the effective HpB of the
it urag sh%éi(yp)om_/evlgép P&pr eat efpi&?f] 17. | 9 >

POE(10) - POP (53) (L121) | 0.5 ' ?

It should be noted that mixtures of surfactants can often be used in place of single surfactants in the
85 present invention. For example, instead of a single hydrophilic surfactant, a mixture of two or more relatively
hydrophilic surfactants could be used; the effective HLB of the mixture should, however, be greater than 17.
By "effective HLB" is meant that the hydrophile-lipophile balance of the mixture of surfactants should be
- equivalent to a single surfactant having an HLB of greater than 17. Similarly, mixtures of lipophilic
surfactants can be used in place of a single lipophilic surfactant. Again, the effective HLB of the lipophilic

40 surfactants should be less than 10. ,

The choice of the amount of surfactant to be used in formulations of the present invention is left as a
matter of choice to those skilled in the art. Naturally, precise amounts that will be optimal in each case will
depend very much on the precise nature of the surfactants used and what other ingredients in the
formulations are present. Nevertheless, as general guidance, the amount of hydrophilic surfactant, when

45 present, will generally be in the range (based on the total volume of the formulation) of from 0.1 gio50¢g
per litre, with a range of from 0.5 to 25 g per litre usually being preferred and from 1 g to 10 g per litre
often being optimal. The lipophilic surfactant has been discussed above in relation to the oil phase of the
microemulsion. It will generally be present in an amount of from 0.1 g to 100 g per litrs, with a range of
from 0.5 g to 50 g per litre being preferred and a range of from 2 g to 25 g per litre often being optimal,

50 with the figures again being based on the total volume of the formulation.

While it is not essential for any other ingredients to be present, as a matter of practice, it is usually
highly convénient for other ingredients to be added. One further component that is often highly desirable is
a protease inhibitor, which may be in the form of one or more individual protease inhibitors. Protsase
inhibitors useful for the present invention can broadly be divided into two categories. First, there is the

55 category of protease inhibitors which are useful in limiting or preventing the degradation of the biologically
active material if it is proteinaceous. Such protease inhibitors should have the efiect of inhibiting proteolytic
enzymes found in the gastrointestinal tract, such as trypsin, chymotrypsin and carboxypeptidase. In the
case of insulin, the protease inhibitors will generally be inhibitory of the class of enzymes that have come to
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or other phospholipid and |ipophilic surfactant), the



EP 0 366 277 Bl tenperature of the liquid fornulation or the particles in
the fluidiser bed nust not be rai sed too hlg ot herwi se the oil phase may
beconme too free fl ow ng. ConverseF? terrperature is allowed to drop
too nuch, the fornulation becones too viscous to spray into the fluidised

bed. Addltlgaﬁ\ Ly of Sdef o bt . . G os
do. not  Cagr o%guﬁ ot S0 i?;ﬁezé E&nﬁe by En a3 Lokl 52 maipmﬁ 680 é‘@{g%g rhd n
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t oo | ow a@hids.8 odlichds \eheanterbe int thathemart pyrelus, s &vaiteble| unideti tbee tradectlark HPSGP akti igh.
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formul at i orfer iectalzadnivistiion: dquwd ¢risolidhi@milaticesitan OB atriilisteredray dnsserdGHinEPEdsdrg al | Y
accept4abfoenfTint buppesitom dasermalyiba desos butter axjapy aiier sulthisle matriant s. Useful fillers

i ncl ude | achhedwentiomplsd exidnds toathe uenefsbd ipbradients ofi foraulatiansninpdvoergdned @ith the first
trical ci 8¥PPPIRbpingendon indhe nisngyetianrof en orkllyi onesclally ddriinistreble {ogwiation foi thel teatment

i ncl ude 8@&%"1“&3"'9{9‘ digerdarnirastablg ey eanirlablesych bielegicaly astiveanatesiphmoni um cal ci um

al gi na ujap ifsinocen beased (Arie RrepRAtionet A armeletioffes de tresimept eretontugl ok e,
hydr Ofg/p c 24N %@0'%:}] @pé%q IE Jiad eﬂefetpghulpoag éurnoverﬁ(for example in ;agets
met hyl hy I ot yaEigpPorosgie: forging d
esters, ph"'Ez/ aF“‘&Sﬁe*’d g;l UP#pgfl Rigs &3¢ Bossiply to reduce the
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the st omaclempigl; added protection, I'S possible to fornul
liquid formelre 2 gRbal &a@@ﬂﬂﬁﬂ&!&ﬁ&gémsmhet Ji‘ﬁlofo?\t\!a@ﬁiahﬁﬂ Fdangl N an
enteric-coated or otherwi se protected form In the case of liquid
formul ati ons, they can either be mxe(ii3

;’




of simply coadmi nstered with a protectant, such as a liquid m xture of
medi um chain triglycerides, or they can be filled into enteric capsul es
(for exanple of soft or hard gelﬁﬂgﬁ“m%'n are thensel ves optional ly
additionally enteric coat ed) whereas solid fornul ati ons can be treat ed

fl d h.
[g[)?e t Se’(;hE XES %ﬁ%%esgg s{ ;%f:f fr:%%é %ﬁ’:ellg\fnt eri Qrtfal%rerllo%ﬁ_ﬁg cf Elﬁp 8? 8 0
et S

enteric coat g on r capsules can for exanpl e, from 0.5 to 4
m cr ons gkgmbile ckness, al t hough the precise thickness will be deterni ned by
t he ski ted—fornul ator. Enteric coated granules (whose particle size my

be, for exaigk®raf bdiéirable indulid B8MkairRYorUREHR 8 prsarda s FolévsC Al Wiehieas LsdaGh NY
Conpounehischnd HeGthar &xkbied arb of angipibl oA JhentidaCgradeafifst) ISAB-MxErg 1Al isproparedidih e

ent eri cfollexrgenredib®e: ent eric coating may conprise any of the enteric

materi al s conventionally ut| i sed inorally adm ni st erabl e pharmaceuti cal
formubati ons. Suitabl = i : Il known, for exanple,
from"Rem ngton's Phar|ngie. i . £idn, pp. 1614-1615
(1975); 2nd Edition, {dPcHols I‘;E& (£ : ] agers Handbuch der
Phar mazeuti schen Praxi eEtha,,fht(gs ger Verlag 1971),
pages 739 to 742 and —+-6 = 2 Exarrpl es of suitable
enter'fc coat n s |ncI ude ce IuI ose acet_yl pht

hydr OXyE’E "°' t ﬁ "‘ a 'Gﬁﬂ@'n?'f""g yrti glltheyt o
ceI | ul o F<§§ Z{Ysﬂé :t°°r g%? ?’I ) mal ei ¢ acid, fornulated
n, K0 OXEn: SubMikturg IS Riepared from fhe folly qumgrB %t hyl ene gl ycol
shel I,‘,@ , gluten, acrylicand nethacrylic resins and copol yners of mal ei ¢
aci*d and phthalic acid dpPropdigaliates. The enteri®8 chat i ng material (s) may
be di ssol ved in sol vent s| Suy'atedkydeixysnisel (BRIt Ha3%9,9 et hanol and wat er,
cel lul ose phthal ate, or p@P‘V’@WtSde%@?QE?@"Hht hiS& e. |1t is preferred to
utilise HPMC-P, pol yet hy| EWah@d%bl 6000 or 4HelM?H®! as the enteric coating.
A preprietary preparation of HPMC-P aimed at dissolution or dissipation at
pH 5. 5, byviissoking te ehisaCainbxadantctomponbiteininegiiandd ¥ redmiempératuievai | abl e under the
trade mar |Subiiiixtare Beis dropasedimin thetolloMng yngrediediter r ed. 10 A particularly
conveni ent way of adm nistering forrulations in accordance with the
invention is to provide Bl ok 1o féku@é?io \a gel aiéo apsul es. Al t hough
theré&is not necessarily Bl 'Eﬁﬁ atijngy ffard gel atin capsul es
wWth certain enteric-co pg}&om% §|ﬁcath iIS3 d fficulty with coating
such capsules with the prahfbki@sht 1,&{,,.goat| nd spgefial. The difficulty is
that HPMC-P is usual |y cpasamiciabid@nftatdafpat er flrpsyal met hyl ene chloride
solution, and this sol ut] empfigiden atinfiteaiabsent Ne1hgrfl gel atin capsule. 15
In a’preferred enbodi ment Methylpdisben puewidrobRnagehtied sa@gsfil e i s first coated
with material capabl e of| pulsMitre Ag t he gel atin sogt he capsule from
detrinental effects of Ethgriob(@8%)hl ori de and quiseg@qyient|y the thus
protected capsule is coated wtn nyaroxypropyrnetmcel | ul ose phthal ate

(HPIVQ, Py fidin g,nsoggtf,eradt ,%%%pg;gtugf HPMC-P in nethyl ene chloride. By neans

of a the gy re\CAs pra P foRthe followlA§ infgdBiemis:e 1S thus protected fromthe
effects of the solvent 20 for _an opti rrum coati ng agent. Suitable protective

under coats i ncl ye | b Av-EH He—eeHutose¢) and HPC, HPC
is not so preferfr gﬁ“"@‘(":f g"%é? P%?%"e'ﬂyﬁﬂﬁu&cda 9Imforming ability as
ot hews coat i ng rztl I&@F"e Wetive und eﬁ'n At @h{ss 1 can be coated
in a fashion not % SPhe gel atin capsu & 30 o| be used,;
suitabl e coatin ncl m‘lnﬁ deposition fromla gr i on eg 5% vI W in
a solvent (such as 25 et hanol) whi ch does not substanti al | y adversely

af f ect ?W@;%E!‘Qa‘f‘? splig) ingradienthip 18QHMRT the gthanol and @dding theyeeainder pitkeséthand. t o

i ncr 8ase BHEMPANG D i prerarrdiar tee falowipe igedipis:r educi ng the tenperature of the
coating operation (eg in a pan or _rotating drumcoater) fromthe
conventional 80- C [t Polybxyetipidtio 46)\sRbrate SHigH HIBSsuRdeBEntP | gl ow, | 400 C or bel ow
or preferably aboyt Haibdyropyl ciluleb (Saabiikery M Xt ur es ofl doynderfpoat™ materials
can Ese used. A m Xt Sedmofendoet® (AnticlictdbiiGEgers) particul 4rdgy preferred. 30 The
wei ght ratio of P\PDgienigedwierk) : HPMC nay range from|Goe400Imit p 20: 1,
preferably 0.2:1 to 5T and 1S optionallTy apout U. 5. L om a w w basis.

Coat i NCby kbR théHirkt ti6b RYtbaidMstitnb WRE? ok rdoR tdrfbdatid, Wi Dased on the
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t'otal “capsul e weight) PVP-F and 2 to 20% (on the same basis) HPMC, anounts
of 5% and 10% respectively, are preferred. The HPMCP can then be coated

from a nmet hyl ene chloride sol uti oRP@3$8256B1 50w v) as is 35 conventional .
This operation, like the undercoating, nmay take place in a pan coater or a

Lg}v%}; Pg fgr H?@E@ﬁp%%&gﬂiO%g M)ﬁi%s %n ?r{sm]n-lcg{bil%ngt wa eg-ﬁn?oa rT"I‘)Iﬂ ?] mu S?)EI Esr gfwre

preferably 15-25% and optionally a out 20% w w, based on the wei ght of the
capsul es. Fornul ati ons i n accor garee—wth—the—nyenti on can therefore be
adnini stered orally, but in a w &Eb'm!ﬁ“?"é A506} |di fferent ways. An
advantage of the orally admi ni s} ﬁ Bimixtyrg Oy, 1189 Mbys of the invention is that
enteric coatings are usually no sppdwa Py [ B0 hernore, hi gh serum | evel s
indicate that biologically active materials adm ni stered by neans of the

i nvent i orbyleddieg bghixtive Goskenily ta [Submiktyre DFwhilé btidingwvite an ADTCHOMGMJXER hdmbgeniser at

si gni f 1oc 280 rpmral; 29 1Ce kel resuttant mixds slowly addedintocBub-miptiire: & lugingotiie sae@maixed it the same

f or nul at iteymperatue andcspeeth heropwiting emulsion fsvrastsd dive cdRescutive dimas theough @ imidroflaitiisern,

|i quid or™meds ARY 15IBR{Y uater redollewing eandiignesi ni st ered as an enema or in

supposi tory”ﬂ@""f%l”ﬁ’"‘"l’he suppository base may be cocoa butter or any ot her
sui t abl e naf'EPPSSHTe: SPAQPY 'N)n al so extends to the use of the ingredients

ﬁé
of for'r?ul d%?'lg‘ih 8%% % F first aspect of the invention in the
pr epar at| nePeane 8 ar 1M F"}‘cé 'P'S'/'sz%ﬁ’fefﬁggf'?%& BBy nul ation for the
treat ment,,Qp,pE #Phyl axi s of disorders treatable or controllable by a
bi~ot ogi c ive material. In particular, insulin can be used |n t he

prepargt i ona @fyi r il t, o Ahetes.
ool BB if i ol GTARR o BonfiT Y il 88 prtafilyc,

exanpl e i n1FR@ahindardA SHRMS 19§ of NBIeRblTsteadsidb §; hy PET cal caem a assom at ed

W th mali gpasubymiriaet B Séreia 208y5df Sub-Rikdurd Al GnsfeRdTBI 90b g RRNAdAitieRly StaREd 0 gdeer ed
t o pi gs toPvRchymickda@rdparationng tine of pigs and possibly to reduce the

t hi ckn@ss 6fSubibiturba contbine 6igpoa@eihjian giychll monestsaRds sl tha!mig BLESlrdtant MStead of
fol | ow ng thepolyixpatityieng (4exsaedpitecs. The exanpl es refer to the 5s acconpanying
drawi ngs, in which: FIGURE 1 shows a part-sectional/part-schematic view of
a-nodi f i EFAMPUES A- FLOW apparatus as used in Exanple 8, FIGURE 2 is a bar
chart of Iyrrph flow against time in Biological Exanple F, and 13
EP0366277B1A FHici yralls agminisugblesjnepiimeontainiag ormulekenris orepdred as drliows. [Selidedoss Cawier
per i pher &FTiglRs e Rrengred b mifng e fpllowing eamponantsood and | ynph f1 uid,
respectively, against tinme, in Biological Exanple F. EXAMPLE 1 5 A liquid
oral Iy adm ni strabl e insuli I-codtakymethg biAosa! [adoogn| i s prepared as fol | ows.
Al chem cals used in this gnagiibeidt her exanqlssg afe of analytical or
chem cal grade. First, Sub-N adane A is preparlesbgrpmthe follow ng

i ngredients: 10 Hydroxypropyl cellnlpge yollk176@c| t hi n
63.0 g G ycerol nono-ol eat e |($odinmHiuB sulphbtact art3sg 2P. 46 g Chol est erol
30\_9 Et hanol (95% TOU g 15 by heating the ethanol

t 0775 4 Cat 24di Nﬂasltﬁﬁiﬁlg |shicfw ik th%%@és%algl?m Zb@ﬁrhéshhﬂ' d?iaﬂ Igam\gﬁﬁeﬁrr% rsed i in

stirringwestdt bgdd. | e chemcal s are di ssolved and co0l ing the mxture

rOOm t enpertb Wos patiked 42 .driéd if\at GEATY @adtt maup nidisdaUsea htszdﬂl’(ﬁfaﬁ%%ﬁutéhm t he
fol | owi nGulisbquenttyj 800f f the. aflicles are coated with 1000ml of the liquid GIABNn & BdniHice1 in a

37.5 g BePyERONSZERMalieDIS)fwidi k20 Icodtdptider. (The Wrd SPHERONIZER is a trade mark of G.B. Caleva
45 Lid, Ascot, Berkshire.)

EXAMPLE 4

An enteric coated particulate solid orally administrable insulin-containing formulation is prepared by
50 taking the coated particles prepared in Example 3 and further coating them with the following solution:

HPMC-phthalate 65¢g
Ethanol (95%) 650 ml
Methylene chloride | 650 mi

in a centrifugal turn-table spray-coater.
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Butyl ated hydroxytol uene (BHT) 37.5 g Ethanol (95% to 100
m 25 by dissolving the three anti-oxi dant conponents in the ethanol at
roomtenperature. Sub-nixture BEFOBS&REBY fromthe fol |l owing ingredients:

30 Aeic acid (emulsification aid) 420 g _
D al pha rol (anti-oxidant) 30 g Polysorbate 80 (enulsification aid)
30 g Anm%nt Sub-m xture 2.7 9 Ascorbic acid (anti-oxidant)

hanol

1.2 g Propy m&@@g&lﬁ:ﬂ%@oﬁd' SRinA barRRiSRbL instlirecoftailffig horhRoR RN a% ﬁ@ed

anti ni gscRing ah apBedRktd amBur® ofthepEriddlate 46 d in Example 3 jnto hard gel
E 95%s E:zeslt%t : o 78 9%40 by m xf’ﬁ‘éa’? hlgm ?%pgeet F\neor aét ger oom

tenperature. Sub-mixture Cis prepared fromthe follow ng i ngredi ents:

| nsul i nEKBeRtiEe, 24.6 | U ng, CP Pharmaceuticals, UK) 2.5 g Citric acid (pH
adj ust er7enzyne i nhibitor) 2.6 g Aprotinin proteinase inhibitor

200, 000 KIQspsulb§ oEamamteric qotBd frticulate solid orally administrable insulin-containing formiuRaticaQde M by
di ssap vmppradiky peokingdan apgropristecamtounti afi thibGBterid caafed tphrticulziensiid breganddl ia Gekimipte 4 he

r emai ndigfo hgid gelatin capsyles gizes Osh Sub-mixture Dis prepared fromthe

foll owi ng ingredients: Polyoxyethylene (40) stearate (H gh HLB surfacatant)
6 g HydEg&'X'&h%_dp | cellulose (Stabiliser) 30 g Sodi um benzoat e

A I 6 g Dei sed wat er
'Eonzl 4 erﬁl ap('i‘lca ngv pfené ‘Fl'P P’:@g{’]‘: r Bgpubrpigurp 1B 1188 @Rrelk of Jefinehom

t errper a zrge 01 rovudes enhan:!eE56 i0 |ﬂan

E He reduge By, 46a;191404g- The
an insu 7 V'%T?G@Fﬂff%ﬁ’e PYPY oh i@ SAPROFUGNS dasPacialy e
0 One

f oLt owi ng am) nts ro‘b"r?ipa'el? BLw mxture B 450 ml Sub-m xture C
150 i %ﬁ&)@ture D 150 m by addl ng Sub m xture Cslowmy to Subm xture
D Whi | e=stTTTng with an AUTOHOMOM XER honogeni ser at 1o 7500 rpmat 20 -

C. The requididRtallyTadminiStrable QNYuith-RRGRIAG dthSatioh' & Progdhddl & Bdwe) Sfild IS GAIE

M xer aparficlee dred PRpAredTRE i Exdnfdled 808005 HF the MIGEWE&ESH%@%%IO& the gt S€d
five cofseeitn of ExdnpIES intd el SRIRA-FLOW Huit BHd84terfdBrds konhRY(shIHVRFDw tsnder

t he &0l rafeimatk of BriachdtintéeridionalLid, Toky@apah)dnBrmin. Air pr essur_e 5000 psi (35
MN/ M2) 15 The fluiCbed coatpridied nebsHowh, pap-sectidnally andCpakthsehekiabinein i€ 10Whdrd IR is
resul t i rgresanted genetalisbyomferesceoomeraler. age about 1 mcron. EXAMPLE 2 20 A
| i'qui d or dhd soatetkirien] sampeitrise changhet 8 supplisdtvdth Maid gir thughuihlelt s ad sitsir praapained by
f oH owi hghe fidd pir frem dniat & enferstinta apiuid ak inlgt tchambier 9, ffoml whidhrigpasses, thioughtd @ess: 1.

Sub- A xephed ?('"E'ﬁrﬂam%‘s‘ intg the chhmbsn | Ehetannuldr ghuze 1 ésdsebin a30tog13, which defines a
generally flat bottom of the chamber 3. The rotor 13 defines an annular slit 15 with the periphery of the

lower part of the chamber 3, and slit air from the inlet 7 enters into the chamber 3 through the slit 15.
Atthough conventional coater/driers have an agitator, which rotates coaxially with the rotor 13, such an
agitator is not present in the coater/drier 1. Instead, a generally conical boss 17 is located where an agitator

35 would normally be seated, and serves to protect the bearings of the rotor 13 from excessive penetration by
particles from the chamber.

Radially located in the wall of the chamber is a rotating lump breaker 19, generally in the shape of a
plurality of rotating blades.

y In the upper part of the chamber 3 there is a nozzle 21 for downwardly spraying liquid formulation into
" 40 the chamber. The nozzle 21 is fed by a pump 23 from a reservoir 25 of liquid formulation. Supply is by
means of a feed pipe 27 and a return pipe 29 for excess liquid. An air supply to (and return from) the

nozzle causes an appropriate spray.

Located at the uppermost part of the chamber 3 are a palr of back filters 31 through which fluidizing air
is filtered before leaving the chamber 3. Located in each bag filter 31 is a puise jet 33 for supplying pulses

45 of air to dislodge particles on each bag filter 31.

In use of the apparatus, solid core carrier particles are introduced into the chamber 3 by means of a
door (not shown). The door is then closed, and the fluidizing air supply to the coater/drier is turned on. The
air supply is at a pressure of 100mm of water and is dehumidified and filtered to remove microbses and any
particles of oil that may have besn transported from the compressor apparatus {(not shown). The supply air

50 temperature is normally 40°C. Fluidizing air enters through inlet 5 and the rotating annular mesh 11 at a
rate of 4 litres per minute and at a pressure of 50mm of water to fluidize the carrier particles in the
chamber. Slit air enters through the annular slit 15 also at a rate of 4 litres per minute but at a lower
pressure of 5 to 10ml of water to help keep the particles away from the all of the chamber 3. The lump
breaker 19 is set to rotate at 2,500rpm, and the rotor 13 is set to rotate at 250rpm. The boss 17, which

55 takes the place of a rotating agitator coaxial with the rotor 13 does not significantly rotate, but may gently
revolve to keep the bearings free.

The liquid formulation of Example 7 is placed in the reservoir 25 and is pumped by means of the pump
23 through the supply line 27 to the nozzle 21, where it is sprayed into the fluidized carrier particles. Liquid
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2. Sub-m xture B contains 200g of Sub-m xture A, instead of 300 g and
additionally contained 150 g of PVP-chyl om cron preparation. 25 3.
Submi xture D contains 6 g pol yet nEPORSE@IBI| nonostearate as the high HLB
surfactant instead of the pol yoxyet hyI ene (40) stear ate. EXAMPLE 3 30 A

solid or dm nr s nsHI WS 9 nrrn at o par
BE: {oe e ot i ode b 0

Conponentsa'ay |s(§§|5 ysr' essur

g 35 Cela ﬂqurd formulation is sprayed fom AHHEN Qi ed%ﬁlfr'oH|19§§ an7§nghe%ﬁji' ald'm
lauryl gs Lﬂnﬁglﬁtai?are contindbudhP supblied fo keeppthe &rﬁé?ﬁ&rtrc'fé%mhrgeds ows e parti Cl es
swel | to 20 ioiidiperatuiSindideCthd SHamBer 3\6%.% ¥ 5bdve mrﬁ@ﬂmb&atw%%e arppﬁﬁ.r g
The cor e Ipakdd e - 6 R ofil ©Gfiéda fapldlobdling (inberyTRBIRS (fot SHoh)sRssuBsIRd & e
for 45 mithasupply aibtdeeste @atthy/temBHfige of thé gp%y&ﬁﬁdhlcl‘els @Ses AbtSubsRAtihy emédnolaoo n
of the |iquii fradessik @brtioued ahtil HBGAD biethd. liquitt farmitRtinROEKafipd Maddadeerl Soafol wh thebed
coat er fodr8pyg of tifeldaienpartidleSPHERONI ZER i s a trade mark of G B. Cal eva 45 Ltd,
Ascot, Berkshire.) EXAMPLE 4 An enteric coated particulate solid orally
adni ni st r2$WMBLERAsul i n-containing formulation is prepared by 50 taking the
coat ed partrcles prepared in Exanple 3 and further coating themwth the
fol | owi ng sE&sviesef: 2 Ppligulaiengid joplhsadminigysble insulin fagiulatiapsay prepared; By patking an
Met hyl &n eﬂpe'ﬁrfmer aount ogiBRypaRculpln selid ceererpd InRjarPie firte herdigplatingapsips. eer &f-. 15
EP 0 366 XAMPLE 5 Capsules of a particulate solid orally

adm ni str ul i n-cont ai ni ng formulation are prepared by packi ng an

appropri ate t tLcul.ate solr are t 0. hard
gel atig q&g%o% %Taeﬂt:f E,P Eﬁﬁ %’EP“‘ 2 'gt g'gxfa][gp(@g (9606??@ Is
parti cul ate so |d ora imonrs ra ncopn’[ nrngforrrulatron are
to prepared by packi ng a t—of the ecnteric coated

particul ate solid prepar ¢doiypry ﬂ‘?ﬂﬁl@s&a@tﬁto Baredl gel at| n capsul es sizes
0-4. EXAMPLE 7 is The Sefipeewod® Exanplle 4% repeafed, except that in
sub-m st ure B 16g (20ml) | dpdexpropdge Igefﬁﬁ ce®l%al grafe) sesame oil is
added and the anmount of I‘\E’f inin, (TRASY duce't’P 0K 50| 404g. The sesane
oi | provides enhanced an i {,activity a grrproves the flavour of the
conmposi tions (especially|t bgdw eal pati ent §3 Ihereby | mprovi ng patient
c@.n;pl i ance. * <20 EXAWP ian 1d orally T9GE™: <t rab e

I nsul i#-containing fornulation is prepared as follows. Solid core carrier
particl es afe Amceqs esed kdo digsolve thepdivérogprogyl Gejlulgse in e TRABYLQL! (tesle anerk) emetinied |
Wi t h 100@Aptiogfang tpamik ithis with the, PO steerate.ghe sodiumptionzogte japd the nifsidiatid @sporbic acids.
SPIR A-F E@ﬁ\ﬂﬁ‘l%?dd‘l!?éda’@d%& Bixuter ip gyixed i MAYTORHOMOMBSERHo Aissaivertig eomgonests: hade
mar k of S'E' Aejusted: ta hetween, 3,9 jand 8.85 bWG’RV% adq]ryp%lﬁoryentrated solution of citric and ascorbic

35 aci
To the resulting hydrophilic aqueous phase, salmon calcitonin (supplied by Rorer; also available from

Sigma Chemical Co, St. Louis, Missouri, USA) is slowly added with constant mixing at room temperature
and with- a relative humidity of less than 40%. Sufficient salmon calcitonin is added to make 600 to 1200 U

it per mi of the final formulation; 1000 1U per ml is the chosen amount.
| 40 Separately, the hydrophobic phase is prepared from the following ingredients:

Egg yolk lecithin 328¢g
Cholesterol 26.7g

pu d-alpha-tocopherol 139
Glycerol monooleate 23.7¢g
Oleic acid 2120g
Tween 80 157 g
Antioxidant submixture 28¢g

50 Propyl paraben 30¢g
Methyl paraben 20.0g
Sesame oil (pharm. gradse) 6.7¢g
Ethanol (95%) g.s.

85 The process used is to mix together the cholesterol, tocopherol, glyceryl monooleate and other

ingredients in the ethanol, whose volume is chosen so that the volume of the hydrophobic phase is the
same as that of the hydrophilic phase. (The antioxidant solution is prepared as in Example 1, but optionally
omitting the BHA and BHT.) The resulting solution is mixed together thoroughly. An AUTOHOMOMIXER
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The flruid bed coater/drier is shown, part-sectionally and part
schematically in Figure 1, where it is represented generally by reference
nuneral 1. The coater/drier 1 cdE&R0B8EE7Bthanber 3 supplied with fluid air

through inlet 5 and int air through inlet > 7. The fluid air from

i nlet 5enters i nt ai ch nber 9, from\/\hlch |t asses

throijghbe su 0|en Op ydro | 0"1 m SI

gn?tj ar a i ron 'b i nt 0# z« s?rt h

botto ,L"eg% e;a n f] 2 aine @e@grrﬁ .rmu?s. e ete ,
tive f

enters into t'he C anber 3 roﬂg es |t le Rﬁmﬁoug conv'éon onaI

coat er / ggAmsLE Have an agitator, Whl ch rotates coaxially with the rotor 13,
such an—agitatror is not present in the coater/drier 1. Instead, a generally
coni cal bosslidldrally admBsPdbRalidR Edlcitanin eddtalnh MrmuiStioNWEH Slopardt BRady asb&s&@&i ed,
and ser ineBxatnple D8, Gixespt tHah G00AE 2F itheQ Rquiaf foimifxtidnO6fOExarhple f 100WAsC0ERE Dht6€400g of

penet r atargmyristhyfraiiulose; lcgiiurh sa0trn thé eoditsar8PdR-A-FRMW appatas] ocated in the wal |l of
the chanber is a rotating |lunp breaker 19, generally in the shape of a

pl ural | EYAMRLE(8t ati ng bl ades. In the upper part of the chanber 3 there is a
nozzle 21 for downwardly spraying liquid formulation into 40 the chanber.
The ribzz| &apstles f pepprisylaty splighprally3adminisieble saimen gal¢itonin Sormglation prei drepared by

f or nul aP3cking a’SﬁRPﬁPSP‘? amyynt ofehaRartigplate selid deppprpgin BXampled1 itorhard gefgtiprapeule®d f or
excess F'feﬁl?l d. An air supply to (and return from the nozzle causes an

appy opr RLay- Located at the uppernost part of the chanber 3 are a
pair of |ters 31 through which fIU|d|2|ng air is f||tered before

! e&v' ng ”I]:‘ﬁte ?@%%hﬁ gkl&% tggul sn eactpral m ﬁim ci f r et o3 |
suppl ylg@|£ ﬁ Ef Bf%"‘ ﬁ%%é f ok ﬂa‘fﬁ Frwh5/o

" GRPRSH bl h ool o vl ntﬁ faorind Ju% Gﬁ: cmno the
Cha”ber06A'*Eﬁ ifad/de M er)f a.fa&{d | crky ) ﬂ{e a su lcﬁ
flui i Zkda@d Mith a$ URdRkcBat! &t tHd ﬁcsé?é'ﬂt\ﬁ 864 6{( vdeﬁht HJsQ% 88 capiE v@lght)ﬁlu 5/ ' S
at a pr@hishIs@ @ipcsRBNBRHPMCAGINRE aBsHIs5 5)% amréﬁb@m&rrdeokgaﬁldnﬁd HIlCDATER [tV e
M cr obedrud6hatsk/Thhe Rapslib<are te®ieadyl tbr drdl admini@tidaave been transported fromthe
conpressor apparatus (not shown). The supply air so tenperature is
nacmal | pXAMPLE14F| ui di zing air enters through inlet 5 and the rotating
annubar nesh 11 at a rate of 4 litres per ninute and at a pressure of 50nmm
of wat er woofallyingsstible fornine sematet@phip(@ST) fomelstianits dréperedlaafoliens. Sl it air enters
t hr ough t Reb-mixiurel Aie propared ftdsn the foliowdng ingrediente: of 4 |itres per nminute but at a
| ower pressure of 5 to 110m of water to help keep the particles away from
the all of the chanber 3. Thesdyslighimiar €akell g4 S|set to rotate at 2, 500r pm

e

and the rotor 13 is set to 1lokigeR Mbnodiads PMao; boss 17, which 55 takes
the place of a rotating agi tlathawsteroiaxi al W t3p b rotor 13 does not
significantly rotate, but rmyEt@amtly revoI vesom Keep the bearings free. The
liquid formul ati on of Exanple—7Tsptacedimrthe reservoir 25 and i s punped

by n . to ozzl e, 2 wher e
¥ %85?;‘3 A o a% "a:%ﬁ‘r?%? ol 98 slnd fntfF forsaems w36
277 Bl f ol Inituledlis bropd? Jggmgupply l'i ne 27 at the rate of

12.2m s per mnute, and arr |s supp Ied to the nozzle, in supply and return

lines (not shown) for 6 qppepy i ate spray. The
sprays air is supplied i Agid| | tres per m nute af ®0@ressure of 1.2kgf/cnR.
Liquid fornulation is sf sigcop) °10 seconds ang SA@n| switched off from 15

seconds, but the fluid| 5P a% ar.e upusly supplied to
keep the carrier partig tlﬁs)l( E:li '?'Xtﬂre(fw" %’ﬁ@pl?é ‘APuf e inside the chanber
3 begins to rise above thyl rab e tenperature of |t Lig9s pply air is |owered
from40 * C. In order ,{, o @ rapid cooling ifgpecessary, neans (not

hat the tenperature
ceed 30 - C. The process

shown) are supplied to g@g{ol(g, suppl y a| r,

of the sprayed parti cl! : &
is continued Hnt 1000m of the liquid forrrul atl on of Exanple 7 has been
fethem tog tﬁl‘i‘e’rl er particles. EXAMPLE 9

h
i t 1 6!
coat ed lyrrg:gb-mrxtur:e)e c g %ar? from EeF owing ingredients:
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Capsules of a particulate solid orally-adm nistrable insulin fornulation
are prepared by packing an i? appropriate amunt of the particulate solid
prepared in Exanple 8 into hard gBP &38R 2F8B3ul es, sizes 0-4. EXAMPLE 10
Toprepare 1 litre of an orally ingestible salnon calcitonin fornulation,
the followngpraocedure is 20 followed First the following ingredients are
used to pr epaP@cmmmhtympblpKfrom Amegteasiyanamist glspayailahly ram8igng Ftsesgate (6.7 g

Sodi um benz gafsotinin 12.0 g 25 200088k ypr opyl
cel I ul ose SL Sod@"ma&om%’h nin (TRASYLOL soil) 200, 000 KIBo9sm®*15 Qitric
acid 4.3 g Ascorbic acid 3.2 g Deronised

wat er by mixing at %ﬁ.tamﬁ&amw THEH 9 adGetsaUs 8.0 Wireshobphath Buffél.SSsol ve t he

hydr oxypr op$ub-migtlrs Wl i© préparedl ds MEExRIRAE Y Lekbopf thitabeolyoiykthylshd (4D} ktBirdle & @hitbd.oN and
t o m X thi sHavingpréplred Reb(adéls sab-mixtuttsca porbife Sawhiotrophinasomeifihg® mru@mbilkion Bigré-i C
aci d asc qpated drom thedellowiignamavats ef the subawixiees: and the m xture is mxed in an
AUTOHOMOM XER to dissol ve the conponents. The pH is adjusted to between 3.0
and 3.25 by slowy adding a con %Bh%u%sowdﬂon of citric and ascorbic 35
acids. To the resulting hydrophllgen3tne®Us8ase. sal mon cal citonin
(supplied by Rorer; also avail ablggphiiie P gm,,@ham' cal Co, St. Louis,

M ssouri , USA) is sIovay added 'th eoRstart—-d ng at roomterrperature and
with a’r Iati t han 40‘V Suf f i C|ent sa m)n calcitonin is

added to h resul}fﬁt m| g«ge%dgw ';T; ?ﬁ%ttu H ER '1 eqlss?mﬁ
%’ﬁ? Thse resultm emu 5 on Is, passe flva co Yet ? cr Iundlgpé ag

m is th

prepar ed ; ent’s:

Chol esgoero 5

d- a¥pha- t@ap,pt@{,pl 1 3 g d ycerol nonool eate 23.7 g Aeic
acid ———— 212.0 g Tween 80 157 g Anti oxi dant

subm xture A solldzorgllygacﬁ@mstrable PST-containing formulation is prepared & fildWs. BAIGAGSRS) carrier

3.0 g Metayibleddié prored by mixing the folloding GorBposiéhtsae oI | (pharm grade) 6.7 ¢

Et hanods (95% g.s. 55 The process used is to m x together

t he chol esterol, tocopherol, d other ingredients in

t he et hanol, whose volune is |c dé? B sp8we at t th Sgﬂﬂ une of the hydrophobic
phase is the sane as that of [t .?Qxip&pdp?ﬁ 1952 ph ] (The anti oxi dant
selution is prepared as in ' y omtting the BHA and
BHT.) %he resulting solution is m xed together thoroughly. An AUTOHOMOM XER
17 EP 3b8%8% he ppre Wé’ﬁﬁi@se?fﬁ Sded taf?e%%ﬁr@adatmaﬂed@\dpm &ed 2029°C fands pivulesed,
but si mpISUPIFROALN SR o e lnyid prmulaian.areparortdy Exampla, 14 [scipeed onfmdhetdriad Gprmi | i c
phase i s PRHERF b B8 MOaTed R -4 QY Faperas|dasrEbegin BREPRPAr ophobi ¢ phase whi | e

stirring. E@EEH;‘S si npl e nechani cal agitation may be sufficient or an

AUT geni ser operating under the same conditions as above may
be used. Thg,r, belrfdfBs T fPon# 51?‘% afé Eteﬁ. CBP%GCU“V hd RS uskidd, ough
the same o ¢40 Jéb b %4 pHrai sfzg'o | Dietid %81 gé an ) {hgseérecom-

EXANPLE :Hended by the manufacturer are used. A solutlon (approxnmately 8% wh) of hydroxypropylcellulose-L
40 (HPC-L) in ethanol is used to agglutinate the particles to granules. The granules are then enteric coated with

8% (by weight based on the weight of the granules) HPMC-P, supplied from a 5% (w/v) solution in

methylene chloride in a pan or drum coater. Finally, the coater is used to provide a wax coat on the enteric

granules in an amount sufficient to enable the granules to float in the pig’s stomach when ingested by a pig.

45 EXAMPLE 17

Using the general procedure of Example 7, but substituting an appropriate amount of human insulin,
rather than bovine insulin, a corresponding orally ingestible human insulin formulation is prepared. The
liquid formulation may be coated on a solid carrier as described in Example 8.

50
EXAMPLE 18

Using the general procedure of Example 7, but substituting an appropriate amount of human interferon-
gamma, rather than bovine insulin, a corresponding orally ingestible human interferon-gamma formulation is
56 prepared. The liquid formulation may be coated on a solid carrier as described in Example 8.
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A solid orally adm nistrable sal non cal citonin containing formulation was
prepared broadly as described so_in Exanple 8, except that 500m of the
liquid formul ati on of Exanple 1(FPV\%§6Q:%7£3%H onto 400g of

car boxynet hyl cel l ul ose, calciumsalt in the nodified SPlI R-A- FLOW appar at us.
EXAMPLEEkEMAIE 19 Capsul es of a particulate solid orally adm nistrable

sal non catcTrtomni n fornul ati on are prepared by packing an appropriate anount
of the parsing tHedoforsl Plocstiuidr of BRIPE 7, But SURIENG af dpprdphifte BASH: A RLAL iRefRgAs Ul €S,
Si zes Obpéia, rather than BoXimbfAshiinl 3 cdHedsbidMG ! drallf &ﬂlﬁpﬁﬁﬁﬂn GHidrlohBets dlLRA ©f an

oral ly p@pared. She il RnAdMIBRMaLE cobbd®tr Hsdi@Edidr 8¢ deastibad R ERdniag. ed as fol | ows.
The capsul es of Exanple 12 are coated in a H -COATER rotating drum coater

Wi th SYERMRRLE 20nd 10% HPMC i n et hanol. The percentages are based on the

wei ght of the capsules. (The word HI - COATER is a trade mark of Freund

| nt emat i orMging tthecgenere) koyasedudenpf Exampld e botosubsiituing andppobriateaantoutitiud srythespoisthS

coat €8 fathentham bowingcinsulimia carpepondingnoraliy cingsstiblei erythradiletit ligymulatiog lig propenesic Thon t he
capsul eliquis femplptiop maybe conted\gn i gplidicarier ag desstibed in BAMPe 8HPMCP ai med at pH 5. 5)
in met hél ene chloride, again in the H -COATER rotating drum coater. The
capsul e len ready for oral adm nistration. EXAVMPLE 14 30 An orally

[ nges’gi bl %sip'éirﬂi%i Qfﬁ?rslomég@}ré J(Bgﬁi n %PﬁTﬁ%&ﬁ%@hﬁO&qﬁéﬁéep@u&eg tias fp(ljl | ows.
Sub-m XFnHl ﬁ:] act|v§to ra%ﬁﬂban b i 2 : r. ot i ssue. o

Soya | oo g ity @ GppRShARding celly ngestiole; sy, plgsminogan etivator

30'g B FeAi e Mgl et oG e S gt

I gt edi eydmpeoWar m (75 C) ethanol and stirring until the other ingredients

are dy ssotved—The et hanpl i S then_ evapor at eq of f_. Sub-m xture Bis
pr Eﬁar ed UeiRg1ink GenetaPbro&uaind Sf ExaEHIE G4, B sbstifling! ah aﬁ%;ﬂate amount of Factor VIIl, rather

420 g A4fban bovine insulin, a corresponding orallyfl irigbdbia - Hate0 Wm%l?c{ulatiqn is prepared. The liquid 30
g Pol ystridetién B4y be coated on a solid carrier as described i®Bxathpl®. | - OXi dant 'sub-m xture

(from Exanpl e 1) 2.7 g Propyl paraben 1.2 g

Met hyd pBIOLR@IGAL EXAMPLE A 6.8 g 50 '

Sub-m xture A : : ~.. 300 g Ethanol (95%

750 g bgliniephdestef OtativadmingtsabliecRrepatationod Bxampieer at ure. 55 Sub-mixture Ci's

prepared fromthe follow ng ingredients: 18 EP 0 366 277 Bl Porcine

sonat ot r opHPR 9ff17 sliabatice (8 nsyin-Oprandart and & [NowinsulinDbrendent fisketicsSiangrae hedly ng
r ofq n*§le volunteer are fasted overnight. All oral hypoglycemic agents and insulin injections are withheldZ®8, 000

KI U Sod Petgfpﬁé?{g leagt 12 hours before the study. Each diabetic is given per os the orally adminstrable 300

cn8 5 by RGN g:?%"‘Pg’ ‘P% E’faa‘PFr%(ha#we'awlﬁPguleaajnm@dhq epres cariay;ippticles
phosph fsa;:ﬁ el THYURE | TpioeRu s@"_g’f"ﬂe o8 "‘ég"’#eﬁ - ERCih fAPeple) containg cagproxih at
(e s L L B T e e s
Sub- M XA EaES by Bridkih Ho Hnget 0P ki ﬂﬁém&h TEEP Ly Uo BloaT et Eg[(S!LHSX?agp Ny
(Boshringer Mannheim GmbH, West Germany). In a few cases, serum insulin levels are measured using a
radioimmunoassay method. For the serum insulin analyses, the serum samples are decanted into

S i TRASYLOL-containing test tubes and stored at -20 to -35°C until analysed. (TRASYLOL is a trade mark of
40 Bayer for aprotinin proteinase inhibitor.)
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pared’fromthe follow ng anmounts of the sub-m xtures: 10 Sub-m xture B

450 m Sub-m xture C 150 m Sub-nlxture D 150 m 15 by adding

sub-m xture Cslowy to sub- mi xt uFROBSRRTT Blstirri ng with an AUTOHOMOM XER
honogeni ser at 7500rpmat- 20 * C. The resultant nmx is slowy added into
sub-m xtur eB,ggdngbdpgv;,Qg\,egﬁ,ngmaﬁgq babw! N€ same tenmeprature and speed. The
resulting emulsion is passe five consecutive tinmes through a

m crof | ui di ser, as in Exanple 1, under the same conditions. 20 EXAMPLE 15 A
solid orall F%ﬁ H stqeam%fm chibiiahetdasomnd Sneotealthepar ed as
follows. Solid core wa.ruxﬁdeélardﬂaalgﬁ g@é&wrﬂﬁ hkaHpiid' s t he fol | owing
conponents: 25 Soya Q?agggpmd 0g Fwdroxypropyl cel | ul ose 50 g
Al ginic acid 30 at 22, C. The core particles are dried in a
GLATT (trade mark) fluidising bed at 29 C for 45 m nutes. Subsequently,
500m of the liquid formul ation prepared in Exanple 14 is sprayed onto the
dried ®ore particres In thne nodi fied SPriRAFCONVapparat us described in
Exanple 8. 35 EXAWPLE 16 Thes£oated particligg dufsUhddnnd from Exanple 15 are
granul ated icRea s&F &g anul ggor (Freund Industries, Inc. Tokyo, Japan)' to a
particle size of 1.5-2mm Rpaagdly, conventional conditrons and/or those
recom. nended by the manufacturer are used: A sal ution {approxigmkgly 8%
W) of’ hydroxvoronvlcellulose L 40 (HPC- L) in ethanol is used to
agglutinate the particles to granules. The granules are then enteric coated
w t-h 8% (by Wi ght bsed deeMt he wasé ght ®f *t he granul es) HPMC-P, supplied
feom a 5% (Wev) s®l uéli on iNiPOMret hyiene P ori@e+in a pan or drum coater.

Fi nal |, the3coatér Ps usé®Mto pr¥¥i de W2wax coat on the enteric granules

i n™8n anount*suf fPci ¥t t d™8nabl et he gVhnul &8 to float in the pig s

st omach when? |ngé%te@ by dTP . 438V EXAMBEE 1#3U5|ng t he general procedure
of Exanple 7% but™subistit it %g aﬂ°%ppr rlatééahnunt of human insulin,

rat her than OV|H% i sul i 4®™a corosspon ng qrally ingestible human i nsul i n
fornulation ps prﬁpa&ed th% I|q hp fornu i"On Jay be coated on a solid
carrier as scri e@‘ |l e 18¢ Usi ng the, genera

procedure o Exaqp "e bH% substhJuthg an %pproprlate artount of hunan

i nter feron- gann3= rﬁiher"%@@n bq I ne i sullg a corresponding orally

i hgestible Ipyrran o  Ntgrfer Q,@D"gammaf ormyj,atiqp is 55 prepared. The liquid
formul®¥ti onyymay Qe ceatedygw a sedsi d carrier s, described in Exanpl e 8.

EP 0 366 277 Bl RXAMPLE 1Ripddsi Ngadshe generzyy pr@egedure of Exanple 7; but
substituting an apprapri akatedoung of hunmpd | ntgr f@Fon- bet g7 rat her than
bovine insulin, a cowrespoodi ng @sal | y sngesss bl e human i nterferon-beta
formulationtd s 5mpreparediooithe | itspuitad for subati on may be coated sn a solid
carrier as described in Exanple 8 EXAMPLE 20 Using the general procedure

of Exanple 10, but substltutlng an appropriate anount of erythropoietin,
*Insulin-Induced Shock _

St +Resistant to s.c. injected Regular Insulin
(5 to 20 units)

Some patients respond poorly to subcutanseously injected insulin (spécifically, Case Nos. 2, 5, 6, 10 and
14). They exhibit the following blood sugar response to Regular Injected insulin:
p. .

50
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"o rather than bovine insulin, a corresponding orally ingestible
erythropoietin fornulation is prepared. The liquid formul ation may be
coated on a solid carrier as des‘i"pp 888277 BExanpl e 8. EXAMPLE 21 15

Usi ng the general procedure of Exanple 14. but substituting an appropriate
anount of tissue plas- m nogen activator, rather than bovine insulin, a
correspondirsg oral ly ingestible tissue plasm nogen activator fornulation is
prepared. The liquid formilation mav be coated on a solid carrier as
described in Exarrpl e 8. EXAMPLE 22 '20 Using the general procedure of
Exanps e 14, but substitut¢lg anu'apiproprl at e ambehtuef tigatt or Vill, rather
than bovi f@%4 nesl iM%, a cof resfoMbF ng orally-ingestible Factor Vil

fornmul ation i s prepared. °'1Ees| |’Eﬁﬂ|‘&sf°ornul ation may be coated on a solid
carrier as described in Exanple 8. 25 Bl OLOG AL EXAMPLEZA d i hithowts? Test of
Oally Admwrrabhr?rmm—oﬁ—&ami—e%e{—a-k—of 17 di abetics (8

| nsul’ n- Degendent | nsul gn- Dependigpt dbgbetms) %d one healty 90
nmal e vol untgeer q,re astegzgverm g t Al agal hypogl ygen C, ?gents and
insulin injectignsgre wWighel d fjom thesg,patignts 1fag)r atgy! €ast 12 hours
before thepstudy. Each dighetic iz given pgr os the qall y adm nstrabl e
formul atioms of mi nswlin ypoepared pn EXanpkg 5 (harg gel atin capsule

cont dfni ng_the core carrier particles spray-coated with insulin-bound

m croemul sion but not enteric coated). Each capsule cont ai ns appr oxi -

mat el y 10 1“3 %Falhp ggrhlns?raﬁ érg}loﬁ%g l 0 £a s Ose
R L e i e

n rmal
by >pr i Cl@bd’@lstnhﬁccfnklﬁw t'otHerhH&lh'ﬂg ﬁ %ﬁ e Sl:glilir
REFL OL Uganadi§iétsc kdnhuldtion N kAR 5. “’g&m%bs’q an indllif -ln

cases, Rypbglfbabriic Yhdck at OME 76 ati £20 Wfikted rreé},eaﬁémgﬂa ofa nml.m Qfthe %Ymdia%

For theofsaarhmésmuhlsnnaamhybﬁﬁrﬁestuﬁﬁwmﬁg'rﬂlmsﬁm%’F are decanted into so
TRASYE OL - droa tewi casas Gtutiied; ta sotis3es sl seiiplis @b cdllected Befbi@ and Rlidwirlg thsérkilintak@ aF ysed.
( TRASYL®e farrgulation ofefdlampi®s. Ihe fesults alBay ellowsai Tabar3dt | ni n prot ei nase inhibitor.)
45 50 55 20 EP0366277B1 Bl ood sugar |evels are shown in Table 1 bel ow.
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An appropriate amount of the microemulsion is given in a liquid form per os together with 10m! of MCT

(MCT is a trade mark for a medium chained triglyceride solution by Mead-Johnson & Co. Evansville,
Indiana, U.S.A.). The MCT microemulsion preparation behaves as if the insulin-containing microemulsion

45 had been enteric coated. Each ml of the insulin-containing formulation contains approximately 5 units of

bovine insulin.

Tweive diabstics (9 IDDM and 3 NIDDM) and one healthy male volunteer participate in the study. All
patients are fasted overnight, and oral hypoglycasmic agents and insulin are withheld for 12 or more hours.
Each subject is given one unit of insulin per kg body weight in the form described above per os. The results

50 are as follows:
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50

Only one diabetic out of 12 patients studied is a poor responder to the oral administration of insulin-
containing microemulsion. The one healthy volunteer studied responds well and goes into an insulin-
induced hypoglycaemic shock.

85 In a few cases studied, a series of serum samples are collected before and following the oral intake of
the formulation of Example 5. The results are as follows in Table 6: '
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BIOLOGICAL EXAMPLE C
55 The same mixture as is orally ingested in Example 8 is administered as follows.

In two beagle dogs, weighing 12 and 16kg respectively, Sml of Insulin-containing microemulsion {(each
ml containing 5 units of bovine insulin) are infused/injected over 5 minutes into the duodenum. The post-
adminstration serum glucose and serum insulin (IRI) levels in the two dogs are as follows:
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The intra-duodenal administration of Insulin-containing microemulsion induces a lowering in the blood
sugar levels and a corresponding increase in the serum insulin levels in both dogs studied which is
indicative of good bioavailability of orally/intra-duodenally administered insulin. So the insulin is both
bioactive and bioavailable.
45

BIOLOGICAL EXAMPLE D

After fasting overnight, six male volunteers aged between 21 and 26 (mean 23.1) years old and whose
weight is between 58 to 78 (mean 66) kg and whose height ranges between 171 to 187 (mean 177.2) cm
50 participate in this study. At 6.00am, five subjects orally ingest 400 to 420 IU of salmon calcitonin in the
formulation of Example 10 and another one subject was subcutaneously injected with 200 IU of salmon
calcitonin (CALCYNAR - registered trade mark) under fasting conditions. Systemic venous blood samples
are collected at Time-O (before the medication) and at 30, 60, 90, 120, 150, 180, 210, 240, 300, 360 and
480 minutes after the medication. Serum phosphate level from the collected blood samples is measured by
55 the Fiske-Subarrow method, and the EDTA-treated plasma salmon calcitonin level is assayed by a
radioimmunoassay method, using '#1 and rabbit salmon calcitonin antibody sera. All measurement are run

in triplicate. The results are shown in Table 8.
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7 causes dly similar ree of reductuoi n serum p

salmon calcitonin at 400 to 420 IU induces a broadly similar biclogical response {measured as reduction in’

serum phosphate) and salmon calcitonin bioavailability in EDTA-{reated plasma (assayed by RIA) in men to
200 U salmon calcitonin injected subcutaneously. Salmon calcitonin incorporated in the Example 7
formulation is biologically effective and bioavailable in man after oral ingestion.

BIOLOGICAL EXAMPLE E

To a male pig weighing 75kg, 500 micrograms of oral porcine somatotrophin (PST) (as prepared in
Example 16) per kg body weight is placed in the stomach via gastric tube, and to another male pig
weighing 82kg, 500 micrograms of oral PST per kg of body weight is administered into the duodenum via
enterostomy.

Blood samples are collected via a chronic intraveious cannula placed into a jugular vein and serum PST
is measured from each sample by radicimmunoassay.

In these two pigs, which had been pre-tested with daily intramuscular injections of 500mg dex-
amethasone for three consecutive days (to suppress in vivo secretion of PST), both intra~-gastric and intra-
duodenal administration of PST, 500 micrograms per kg body weight, show bioavailability of PST peaking at
6 hours post intra-duodenal and 10 hours after intra-gastric adminstration. The results are shown in Table 9.
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1=j ) 10 the duodenum; the major r h vessel drainin ugﬁenum is cannulated a Iympll A‘ uid is
[ & collected into a cylinder over every 15 minute period 1 ug‘ll the entire period of the study.-Another
13 1%0 cannula is inserted into the portal vein and its oﬁ ning tip is advanced into the liver; a catheter is placed

13.5 16mto the right jugular vein; and a cannula is placed into the Heft: fi eg vein and 10% glucose in water |sg The
PST, adifjulYasihidveddudylt 0 the stomach or duodenum therefore appears to be
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. lymph sample collected at 15-30 minutes of the study.
g\/ o The major lymph vessel draining duodenum, after its cannulation and under anesthesia shows a slight
tendency in reduction in its flow rate. The exception is a transitory elevation in the flow rate observed prior

to intra-duodenal administration of ODDS-Insulin, which may be due to anesthetic applied in this study. The
lymph flow is shown in Figure 2.

After intra-duodenal infusion of the insulin formulation, a transitory elevation of serum insulin level is
found from the hepatic portal blood sampled at 7.5-15 minutes after the medication. Otherwise, serum
insulin levels are not altered in the hepatic portal blood samples throughout the study, as is shown
graphically in Figure 3B. No changes in the serum insulin levels are found from the systemic venous blood
samples, as is shown graphically in Figure 3A.

However, as can be seen in Figure 3C a marked and a sustained elevation of insulin in lymph fluid is
observed and the level of changes range between 1,000 to 5,000 micro Units per ml of lymph fluid. The
elevated insulin levels can not be accounted for by increased lymph flow, and must therefore be due to
increased concentration.

Small hydrophilic, water-soluble chemicals such as sugar are known to be absorbed through the "pore
system" of the intestinal membrane, carried into teh capillary circulation and then into the hepatic portal
vein in man. Lipids and lipophilic substances, on the other hand, are known to be absorbed via two
distinctively different mechanisms. Those fatty acids having relatively shorter carbon-chains (for example
C2-Cs or Gz acids such as caproic and caprilic acid) are absorbed through the intestinal membrane with
enzymatic and physiochemical "assistance’ from bile salts and pancreatic lipase. Ultimately, such absorbed
lower-chained fatty acids are drained into the capillary blood and carried into the hepatic portal vein.

50

55

28



A-femal e pig, weight 35kg is anesthetized and the duodenum was exposed. A
cannula is inserted into the duodenurr& t he ma or |ynmph vessel draining from
t he duodenumis cannul ated and |ynpfv P@ﬁm s30 collected into a cylinder
over every 15 minute period thr oughout the entire period of the study.

Anot her Canmﬁl g%lp? 'éﬂé% ggdé Feﬂﬁv C}B gg chaﬁé I?C{r%gfn Iet Sleid ?cmng%l-ﬁéa{?e an% trl-
advanced i Gorid! S vl g ipldd Ohimdli, &

and a Canr}!ﬂ @mnbn%n@ i e'nrtgn% re @bdor Hfﬂﬁ oH NP Infé st A 0:% i{g %ﬁr‘ser
S | N SR ANAOUR, Vo, et S Sis b ho  ang cy d 3 sl

each M 5CQoBHRiidA o BhyRrmidrndRAYIhBIE sbR§d Intd the vilkle QPRB Gtbsal 4yBtefX GERIENtS tHeSymph

i nfused r aRidddofectedtivthb Baradid A0 Bt KM @inpbl RtoRAd Ydlemiciiraidish. | nto the I umen
of the duodeAuwr@t add Spnifidant SRivatioh anidlsulily FRRD prirkkri ih Beldubdbnad NEnphSIRRYIE Chiddtudy

r adi oi nMunosfeda yhat Fire-dlodenly fatinidisted dasulii Benutien (which a$ biuda rBechPlomlaiagt pro-

i nsul i n | ehgbreiciaDisrethsarivedt theughathp llyasphatiersysterh and nbtottodght the peaa vbrous Bgstem'. The
di | uti ore tleyell¢fSsulinorecavired ffrompihe yepip Fieid ¢ op lte §.00migto Urlits & mi 1isitse Sigaficabitteat it
study. Theonfigh®that thainsulin is sbssrbed by medinkipn dixhaliemicra and hotdimoligh sheqrarial systerm. on  and
under anesthesia shows a slight 40 tendency in reduction in its flowrate.
The except?®Msi s a transi tor el evation in the flow rate observed prior to

i nt r a- duoddRs forthe fﬂ"gt“'r"&t% aﬁF’“@%#ﬁ% BFi ¢th BfinfFe IGBnHly Lok dheSE o

anest he’cslc a pbl ed in s stud The | ynph fIOW|s shovvn |n F| ure 2.

A}‘ ter intr afé g:g‘ w‘:’ ra ﬁ; ?‘(%35 [?FT"H'S'P’b'P [xg{)ﬂpf‘" t(@ th 88§’h'?‘;
el evation o !
sanph ed at 7p o &&I"s 2 'OI M '&gﬁg? é‘ase cé?Ptﬁ'H? Ftomyera.°r

| evel-s are not & tere bl ood sanpl es throughout the

st Udl/ as 4 SA%?HWQUOQ @thG@ln' &'alrﬁ li‘ vﬁ!bgh'lrtﬁe @ﬁropm pGﬁQ% né §w£t inéc?orleuéavent. _

insulin levels are found fromthe system c venous

shown gr apdi Adfoimbiatich & BibifrRd I claliPWeHes,  wiarsinC B Hy&ro ﬁ“@ thseFéo%ﬁFlges?tgylﬁmlcra
mar ked and apeuifita@®dMeAl haman! PbreiRdlorovind vl Witd dvinyYpaliner] Ui d 1S observed and
the | eval of changes range between 1,000 to 5,000 mcro Units per m of

| ynph fl uidd. ATérauietion\sa tciaithed rvs ethimni, 2w 8| Whefsi 1the G dréPRotIE PRASE Eprisdarmdidfial which

i ncreased | yfopts fchyamicranal thel Sittedting r @bops® dueh theeribio coneisiag S chatelsl CRat fofhd an.
Srrad | hydropﬂiwmrowmt@«aslmsm‘olinidar‘rdmlpomilissmacihntas sugar are known to be
absgr bed t hrough the ' "pore systenm of the intestinal nenbrane, carried into
t eh cap¥l I5arg Frmageuticel formulefien qomerisingra mictopmulsienaving a higdropiilic Vhsisa aiicha himpho-

Li pi ds and | ﬁ@?ﬂ?ﬁlwhefeﬁ‘dﬂs*f‘%mh"'%waﬁwé disearead imtin fydrephebik phasm (B) thethwdrophilic
absor bed vi aP %"?j?‘g'ﬁ?sr\%l"P'G@! Y @etive @aiensl ang {Flbe Bysophoticorhase eampyisesdl) anaterial
havi ng rel at he‘é?'g}‘3§r?8¥'?'@1='°'& 6%06}?5‘?38@"("1’ 874 Exa fipgpiificoprizetantr Cs aci ds such

as capr0| a c aC| re rbed . thro | nt esti nal nenbrane

with enzy R% ‘giﬂ g'%ﬁ" Pﬁ% 81 g?eé?ﬂ'bg" %?ﬂ# H\ai fornas; fhe chyjpypicron matrix
t Lol s§

pancreatic |Tp se ter, such absorbed | ower-chained fatty acids are

dr a' ned ' o TrJP:ﬁm&BPhé J;rﬂlggd ﬂlcgﬂrg4 %%qséﬁ{ereknqge bl‘[&g;gngﬁph ﬁﬁs%gll ithi Or tal vein.

28 ¢y EP O 366 277 Bl se 'l pids an atty aci gre Tvel y | onger

chaPfs, of &  RYGARARN 8 Bihimed i Shy dNElordhard LRLAWHRIRG the i Hli i as
wel | aSwCh0|Gﬁh@itmagla.mételﬁﬂ'eba%ghéyb&gl‘iger among t oh her épgﬁpgun ?&ﬁﬁ?f}&?%ﬁo&g
chyl om crons within the nmenbrane, are absorbed through the intestinal

menbr ane 8al A fdoyulaties Baldinesin\ahy 613 oiElyimB 9o 8 whitR borhiRisss Lchblesterbitdey, St 00d.

Once in the intestinal nenbrane, they participate in the 5 formation of
chyl oni4er 40.ah tbrmyldior hetlaimerd o laemdoneiontigims hdo §;iwhich eongdriséshapoprotsiest i nal syst em
drained into the lynph fluid, collected in the thoracic duct and ultinately
dunped i nttd 6m5§$ém%amdr'emnmmf clgimerdr R 1@, wiretsins Ihgrfiyfiiophabic pbkse\eattaiona of
i nsulin foun’B’dfﬂ’Pﬁ‘ thF%? mispieovatodenal | ynph fluid in this study confirns
that intr 2d y adm nistered insulin formulation (which is bound onto
chyl omi® 3 lh;5'?‘6’;@&“” CBimed i gy Qe gh Shimseldtor i ateFing R vEpRiicaturTectas bavistannd

not through ¢ §°Wénous systeni. The io level of insulin recovered

f the i fi t
that it eco%???n@'# bl cfod R i OIS e Mk TS At
and notss t R4, OA Ghndidtien BOELIALA RYanY 6FB ofGIaﬁﬂsnisto 13 comprising a hpophlllc surfactant having an HLB

value of at most 10.

15. A formulation as claiqu in claim 14, wherein the lipophilic surfactant comprises glycerol mono-oleate.
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Clainms for the following Contracting States: AT, BE, CH; DE, GB,

LI, LU, NL, SE 15 1. A pharnmceutical formnul ation corrprl s MI ML"I""‘"J”“,
m cr oenul si on having a hydr ophi | i EP@388278RY a hydr opho-

(A) the hydrophilic phase is di spersed |n the hydrophoblc phase," =

hydr ophi | i R S8 ria act | Ve ter. d é)
VR B zg o
for ned | i th agorea% 'ﬁ'ﬁﬁ e

hydr ophi | nfen RSt QQ%taﬁenéeaﬁy \WVRdeRiiool! Grich ﬁlesiﬂLéﬁﬁd?tme rané, tfmé} th N

cl ai meg imsimatoRloMtnliomicratand W8 aHef I'ddckelrOntd e @ﬂW%%M?ysﬁﬂn&&hﬁﬁo Y nﬂwm cra
preci pi t aki@CbolldcENin HEMbracid@UcEdnd QitiMEtel? QM ks B)siictirduadbdly| POl ymer . 25

4. A fornml &kiaked & gigndicdie BlevationCdt &silin Found pehariBs in WeduBdenallihebh Md@rie HROkIag
phase corpifirse thattintreduoadnalyhadedinistedsd Rsuliin Ydrailtion dwhith i$ BGund Non®SdhlyiBiicraldd Gas a,
such nmat ehylehicre)oinabsogtied ghraughaieclymptiatid yateml @i Mdt tro0dty the Poftsl GBndl® kyster'. The
phosphuol ilgyeldof ansdinaredoveyeinant the heaphffmidt-auptto 5900 micro Ynits Ipair mieCie Wb sigaticant that it

f or mul at icenfiresthis thedisulin iaatsprbecoyrrddiatianrof biaviominge and inytdiroygh ithsi portgh systeen. and  a
hydropho-_ bic phase, wherein (A) the hydrophilic phase is dispersed in the

hydr ophoff'®mMghase, (B) the hydrophilic phase conprises a biol ogicall
a%:/t i vg mﬁﬂ?‘ga‘?’ %H"f‘ﬂ?g Pﬂ@’ﬂm g‘ﬂﬁébﬁbpﬁﬁﬁﬁ’é’l’e%ﬁ Hekh ky, )"—-rﬁﬁ? eri al yt hat

forms’zichylo cron | a phosphol i pid and |||) a lipophilic
surf act ant :?Eg'm%“”tﬁ gb sg a(’ﬂ"’é Frulgion faving 4 yprgphilie F’B"‘se%ﬁ‘h%!;m%’t‘?ge
materl al th

f @ ul at i on%fgtgn ﬁ 7] :’c:) ] a Vz? ool a"%%g Hgngipﬁhgﬁe"hﬁ?ocgﬂ%ﬁ fhyloggicra or
conpri esIeC|t ornual‘—'gn as clainmed in any one of clainms 4

t o~7 GFZEI Rf&,h@atﬂoﬁ c@ﬂtuéd iff cl§|'ﬁr1f 8%%?#1 hil |cs;§1§seacol1t9 F 'nﬂscnb%t oMen‘filCl d,

esterified as a glycerol ester. atlon as c I'n any one of

clai ms 1 g oA8ermikiidhNasCASME] HESaid P'&pbeﬁﬁﬂupltheel%n%ﬁhobé%h& odﬁipflé%rm @rH:rQ n as
clai med in pedpiaBE fréth hirhah] pBrcinb of Bovie s¥Hith G & AR polsas. Apopr Ot el n. :
formulation as clained in any one of clains 1 to 10, wherein the

hydr ophol#i cA duasigtion @ tisimsds inccidiny alr DEts) rhetei e hedrophoisic Phate SoMprisydtmate@® whith A
formul at i onfomss chyduimiceal at nheaimjestinal méoss,| &ichBmadteraD cdiprisiag infateflg t@at forms a
hydr ophi | i cchylemiceos trti, dvdrosphgfipidrand-k Bopldliciserfaafantat | east 17. 13. A

formul ation as clained in claim12, wherein the hydrophilic surfactant
conpr i 8ed- PEehamaredical formulation Bemprising a Aidrapmuisiom hiving adwdredhilc pkade A alnygropime  of
clains 1 tobiaphaes wherpia (A dhechytirophilis inhas is dispersesdn thathydvephpbigphase, ) Be\hadrophiliof  at
nost 10. 15Phase sagprses 2 higkegically active) malefial and dChtherhydiophqlficophasencompedsesih metarid! i ¢
sur f act ant @ﬂﬁ%??%é@'ﬂl“i‘/’?!‘é?%’fx °?Hh%|@tdé'“d Q'@a "P°P|"_’|“B it 277 B

1 111111 11 I111111 ' } * Those |ipids and
fatty Bci® ds QJW Jg?{ Ffaf"bﬁg%rs (’f’ﬁ%[?'ﬂghe F‘BtP"aéﬂ?H?f'@P B ehydomierpry maidy

di -ol eate a°a"’{'s°s h°' e glycerides, as wel | as chol esterol and

phosphol ipi Eﬁ) rﬂ%dptla{ i gl FROY B whalld m ePhogghgo]EPCJ]%m%F{lwgfecn W thin the

menbr ane are a sor roug the intes “mechani sns

whi=€¢h 4% oSt
I . iRk Mo ) A A DS 7.
" sucked' |nto the villae of t%e i ntestinal system dra| ned into the |ynph

fluid, caellepimbtionasdiénddiOirR®nhe ofdiats 1206, whichichhpribs/a chdlBR&E okl O t he
systemc circulation. A marked and significant elevation of insulin found
pri mars | y10.i Afotrindetichuaschisimadd in gnyjhe bfl claint 1i to 0f which corhptidys apoprbtein.ns t hat

i ntra-duodenal |y adm nistered insulin formulation (which is bound onto

chyl omi ci% A formuidion ehgleied &7 ay dne chlokimsiietd 10hwougiin thehtydioptpin phase cotsibscan and
not t hr oughhveieehobig phasg misgblesdleentyst e . The to | evel of insulin recovered

fromthe Iyr’rPh fluid - up to 5,000 mcro Units per mM - is so significant
t hat % rmulation as claimed in any one of claims 1 to 11 comprising a hydrophilic surfactant having an
HLB value of at least 17.

13. A formulation as claimed in claim 12, wherein the hydrophilic surfactant comprises PEG-monostearate.

55 14. A formulation as claimed in any one of claims 1 to 13 comprising a lipophilic surfactant having an HLB
value of at most 10.

15. A formulation as claimed in claim 14, wherein the lipophilic surfactant comprises glycerol mono-oleate.

29



confirms that the insulin is absorbed by nediation of chylo :
t hrough the portal system Cdains Clains for the follow ng ngmnﬂam”ﬁmm,’”m
States: AT, BE, CH, DE, FR GB, BPO3€§2T7B1 N, SE 15 1. A pharnace Wi
formul ati on conpri si ng a m croenul si on having a hydr ophilic phase and a
hydr ophqgg, Diofm se | inth
hydr ophobi gpfjta m?cgiﬁ ogEch Lﬂi dv@a‘J]aerﬂinlg nLIm mOI'eO (r gﬁg s?ﬁlnd%r
active matggrblvaigd (O th ro Icp ase contal ns "Eh
material fromwhich chylomcra are formed in vivo. 20 2. A forrrul atlon as
k&l Nns a water mscible

cl ai ned17.nA Rinildionlas BN dairh laenﬂabeﬁrmﬂulorﬁ‘obia RARS ¢

solvent. & A formulation as clainmed in claim1 or wherei n the
hydr ophobi ¢ phase conprt sgs—chytontrcra—prect from human, porcine or
bovine serumwith a vinylLpaolynmer, 25 4, A fo A% ilon as clained in claim

1, 2 or 3, wherein the hydcmqbdstsbi(ormmmtnx)o roses raterial which forns
chyl dficra at the intestinbdcithinfoositer phospholipidit lep.5alido gonpri sing a nmateri al
that forns a chyl omi cron |nhiperhilic sufaginbsphol i pji B85ad |a | i pophilic
surfactant. 90 5. A phar|rfediasterobesterf or nul at i oﬁ &ongrising a mcroenul sion
having a hydrophilic phasjeNeeyefiedfav dfitho- bilcOpPasg, wherein (A) the
hydro hilic phase is di sﬁeﬁ@@@t"f"n t he hydropho®rt phase, (B) the

hydro hilic phase conprises a biologically active material and (C) the

hydr ophobi ¢ phase conprises (i) material that forms a chylom cron matrix,
(i-i) a Mhdsformlatipn ds glaithed iin ay anel df s 1 toC 17 whéraia tinbiologidally BctivédmaRfiaNi at i on
as—cl ai medrqteinagdoys.m 4 or 5, wherein the nmaterial that forns the chyl om cron
rratr|23< conprises cholesterol. 7. A formulation as clained in claim4, 5 or

6, “wher 8 A forreuiaiipm &p teisin
cl ai med i W%Spnﬁﬁ@mﬁ)P' itp

iig Q'Pdmﬂﬂq whstein dhsi biplpgically] actived majlridl coompiisas iirsulinas
ghbeld- t 0 7 wherein the |ipophilic surfactant

esterified as a gl

conpris chaijn fatty acid,
f or nul a?'f &?‘”H&'lggq"a?ﬁ qaiged fp %1% Whergjp the Ib!9|°ﬂ'ﬁa“! a‘i"%e mater

rmul ation as cl ai ned

cerol ester. 9. A
oamriges ingtlinses a
in any one of clains 1

hol |
tC oO 9;% \t/\ﬁ %{orﬁrarrﬁornlag 8'5"“3% 8&"6 P 'ée °|tl claipg 1 t%of"&eﬁlﬂ‘lﬂé"t hydrphobic phase FRMPMSes: any one

of clains 1 to 10, wherein_the hydrophgbic phase contains a hydrophobic

phase m scible solvent. 30 12. A fornul ati o sl i med in any one of
chdims 1 to 11 conpri sing @hRuSEeHk T4 &0 aving an HLB val ue of
at | &st 17. 13. A formul qjef,mm(g.%thg} o SPRSlipka [ C Cqﬁlr% 12, wherein the

bs 14. A formul ati on as
pophi | i ¢ surfactant
n as clained in claim

hydrophilic surfactant cONRobriRSurt m)noste I 8¢ Sos
claimed in any one of cl $1|¢m|e&er§|@5ﬂ,3 corrprl silng a5 |

having an HLB val ue of af| Noasbter#iod fafbpacidA f or frul gt o
14, wherein the Iipophilijcpsprstbinct ant conpri $esogf ygerol nono-ol eate. 29
EP 0 366 11 BI * lc L
M1 16. Afornmulation as clainmed in any one of clalms 1to 15 corrpr|5| ng
one of  FH0hSorHuiatich R RrRAIE b Qo' BGoRboLogn cal |y
agtjve rraggg,yogl,,etman emul si f 'lalcatalboné?é{? d‘g tR g{%“k |ser 5?%5? OPopT & %i‘ﬁ?’%’] Yer;
and/ @& a preservative. 5 17. A formulation as clained in claim 5 V\/nerel n
t he hydzsopheiiuRtighnas claifed T icRS 18, %Horelh) thﬂbﬁ&oﬁﬁ&lﬁré&{we(m&term B&ﬁpn

- 510 calcitonin. Lecithin (or other phospho

- 10 Li pophilic surfactant 0.5 - 95 Chol esterol ester

0- 5 24. A formulation as claimed in any one of claims 1 to 20, 22 and 23, whersin the hydrophobic phase
45 comprises:

% (Viv)
Cholesterol (or other matrix) 05-5
50 Lecithin (or other phospholipid) | 0.5-7
Lipophilic surfactant 05-5
Cholesterol Ester 0-5
Non-esterified fatty acid 0-4
Apoprotein 0-4

65

25. A formulation as claimed in claim 18, whersin the biologically active material is a growth hormone or
somatotrophin, tissue plasminogen activator or Factor VIIl.
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/
Non-esterified fatty acid 0 - 50 Apoprotein m\\“\
18. A formulation as clained in ané one of clainms 1 to 17, v\hﬂ“\m ‘\ \

bi ol ogically active material is pFBO3682¢E/ls. 20 |-

as claimed in claim 18, wherein the biologically active rraterl al corrprl ses
insulin, jgta Aoy ul ati on | ai med
il ai m T R <0 PRy len el 8 B e bl EoBihg Bt 25

21. A f or sllagbrinBittiodSs Clhifte
hydr ophobi cgg}hﬁﬁggl c0rrplr|| s&e@%n Bne\a;t:}?élaﬁ@q(gfieos%?% %%é g?%ée?rmgﬁ){d%pngbcrbgaqg

Leci thisn (or other phospholi pi d) 4 - 10 Upophi I I ¢ surfactant
- 95 Chol esterol Ester B —Nenresteried fatty acid 0
- 2 35 Apopr ot ei n| % V) 0- 4

22. A fornul ation as cl ai mpcChblasterdlgorbthdrBnatriser gias tshe| bi ol ogical ly active
mat eri al conprises cal ci thTiLacitfn {8 other phospholigidyy { hrsopioi ptin. 40 23. A

formul #ion as clainmed in ¢lUpophilic8yrfacmdr ei n t h¢ W-oopical ly active

mat eri al conprises sal non ¢d&holpstaseliEster 24, A fofmf-& i pn as clainmed in any
one of claims 1 to 20, 22 qilgnederifighlettedcid t he hyd-dphpbi c phase 45
conprises: % (vv) Chol est e;r(ﬂmi('@?'" other matrix] 908 f 5 50

Lecithin (or other phospholipid) 0.5 - 7 Upophilic surfactant

0.5 - B Cholesterol Ester O - 5 Non-esterified fatty acid

0 - 44 ARSpAdorawiation as claimed in any one of claimsQ to 24 vhizh 3bin slidf o ANdHbPREe$& solid
claimed in cdrder peate, withhemieroentulsien.bi ol ogi cal |y active naterial is a growth
hgrymone or somat otrophin, tissue plasm nogen activator or Factor Vil. 30
EP 0 346 297 X f@mulation as claimed in claim 28, wherein the, sopd tauder is a material whichSex@dnds Fapidly on

f or+ful at i oncepcyithiapyegus liquid) ai m 25, wherei the biol ogically active materi al
I S porcine somatotro hin. 27. A fornulation as clained in any one of clains
1 to 20, oA fomulation agclaimer in Glaiay 29; wheraintha,splid eRyiebPAMPidSase conprises: 5 %

(VvAr) Chol est er ol (or other_matrix) 0.5 - 5 Leéecithin (or other

phosphsl i pi d) 5 - 40 10 % (wiw) | Lipophilic
sur f act ant 10 - 7 b,lafw UgaLrCI o1 Elatﬂ o 0-5
. . xymethyicellulose 20-60
Non-esterified fatty acid Algln:pnamd 5. 05
g _ Gelatin 2-20
~ 30 Hydroxypropyl cellulose 20 - 60
Surfactant 0.1-20

31. A formulation as claimed in claim 28, wherein the solid carrier has nutritional value.
35
32. A formulation as claimed in claim 31, whersin the solid carrier is proteinaceous.
33. A formulation as claime din claim 32, whersin the proteinaceous carrier comprises soya bean powder.

40 34. A formulation as claimed in any one of claims 1 to 33, which is so formulated as to be enterically
protected.

35. A formulation as claimed in claim 34 which is solid and which is enterically proected by hydroxypropyl-
methy| cellulose phthalate (HPMC-P).

36. A formulation as claimed in any one of claims 1 to 35 which is in the form of a capsule.

37. A formulation as claimed in claim 36, wherein the capsule shell comprises hard gelatin.

8

50 A formulation as claimed in claim 37 wherein the hard gelatin shell is enterically protected by HPMC-P.
39. The use of ingredients of a formulation as claimed in any one of claims 1 to 38 in the preparation of an
orally or rectally administrable formulation for the treatment or prophylaxis of a disorder treatable or
controllable by a biologically active material.
5
40. The use as claimed in claim 39 wherein the biologically active material is insulin and the disorder is
diabetes.
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Apopr ot ei n 0O - 515 28. Aformulation as
one of clains 1 to 27, which is in solid formand conpri ses "jmnggll”m
coated with the mcroenul sion. XP 0866 4#ABt nul ati on as cl ai rre

wherein the solid carri er is a rrat erial which expands rapidl y on cont act
\émolt Ih daggffﬂtse ulseI % clalﬂ-)gs whereln t;oe blgloglcally alct?'verrrnea(tjen!czlrlls t(::allmafclmrln azng ’thevg?sglrdgrl |Q the
% (W w) Ca m car oxy'?'r't'at hyl cel | ul ose 20 - 60 Alginic acid

S5 - 25 GQ' ﬁIe' Ude as claimed in claim 39 wherein the bngl%?l?allggctwq{afgﬁf Psr 8r9\¥ti1 hgr?noneu dstﬁ?) 1 -

20 - @0 30d|sorder is manageable by growth hormone.
20 31. A formulation as clained 1n claim?28, wherein the solid carrier has

NUtTiti amak membdi6rraishy @hlanin, tHomiBiHod ChrRisiAG adrhimétsiRg td the Srirdl Bh Sri’ectn)éﬁa%&ﬁ n the

solid car rdfelforrlnﬁlaﬂaﬁ%aélrﬁ&ﬂlﬁﬁh&ﬁoneﬁlanﬁs { férsﬁlwrﬁ?eln% BfnufalichiRonGerhpbltal M 32,

wherein the proteinaceous carrier conprises soya bean powder. 8 34. A

f or mub a#4.ok paeess liaiteelegarutianyt an RealYbr Ay TRgedtibleCrormatationttis Cainied iS anyf éhersi| at ed

as to be esidinesy 1 oBB] the pomsemimpdsingtmixiig the ingrediaits.on as cl aimed in claim 34

which is solid and which is enterically proected by hydroxypropyl- nethyl

cel | ul 04% /iprdessaaseciirpiViD Flpim 44 cBprising faddimgi biabash rFome of [t capgbonentsasfythene of

clains 1 thydagniliftphess 1o at least some of the pererfonentscal e uyérophglic phiasé withmabid trixing and

cl ai fed i rPIging e reypainingremeenante.-ne capsul e shell conprises hard gelatin. 50

38 A for atlon a cla| rred |n cla| m 37 wherein the hard gelatin shell is

enterlc % ? QPR yse of ingredients of a

f @uul at i onblcéa P aﬂ‘"c " "'%f‘aterfab'i"r??“'fb?(yy‘g hflicy sqhyegt with dhedwekophon of
adl for the treatnent or

SP&SL‘?I Li. g"%?s‘% F§%’F%‘"8P’“€@H’?tlo FPRRIS by a b ol ogi cal | y

h
S e A A

The usesgina %@bmlélrﬂedhh Raif £ wHEISH Bib Ml isPab® thide Aimoy th%gﬂ ¥ ﬁ\ic%&%uh@' IS
cal ci t oni rapparglust he di sorder is nmanageabl e by calcitonin The use as
claimed in claim 39 wherein the biologically active material is growh
hQr-none4®kdpiobess as claimeddn 26y dfy ofi dalrﬁana@aiﬂo‘ambﬁémg rdaxdng al"lﬁilldi’ﬂéﬁl'ﬂer WA - thé?
nmethod of fermilstiongo tormegini mal , t he net hod conprising adm nistering to the
anim® an effective anount of a fornmulation as clained in any one of clains
1 to 3850 vemf?@smstclmeﬁdnmasiwﬂ’en@emlm-qatmerrlamaﬁdoeted 70 44. A process for
the pre aratl on of an orally or rectally ingestible formulation as cl ai ned
in any e“RS‘Pceﬁq agjciaimed in ¢lai3 50, V!hﬁe'nﬁre@eetsoa&mw@ﬂwgt-admldasmgeot he

I ngredi ents. rocess as clainmed in claim44 conprising addi ng at

| easf® s t’ﬁnr{; Bg’gg m $1gpheteindiuidizing gasiis heated phandhe tewpesaturp indha fluidisee  of

t he conmpon@ ts§°° W PIRINSISISIRG Brsds preled wheh thetompgsptere i e fiisgrediistoo high. 54 di ng
and re | en 46,.. A process_as claiped in claimd44 or 45,

carpr | oh o Aot BRARGRE R ol s 0, B S 8 S e Pt B3 tapoairs o

sui't gpl e hydrophilic soI vent with the hydropho-
54. A process as claimed in any one of claims 50 to 53, wherein the spray coating is intermittent.

55. A process as claimed in any one of claims 49 to 54, wherein the coated carrier particles are granulated.

45 B6. A process as claimed in any one of claims 49 to 55, wherein the coated carrier particles are enteric
coated.

57. A process as claimed in any one of claims 44 to 56, whersin the formulation is encapsulated in a
capsule.
60

68. A process as claimed in claim 57, wherein the capsule shell comprises hard gelatin.
§9. A process as claimed in claim 58, wherein the hard gelatin shell is enterically protected by HPMC-P.
55 60. A process as claimed in claim 59, the process comprising first coating the capsule with material
capable of protecting the gelatin of the capsule from detrimental effects of methylene chloride and

subsequently coating the thus-protected capsule with hydroxypropylmethylceliulose phthalate (HPMC-
P) by means of a solution of HPMC-P in methylene chiloride.
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bi c phase, which contains a lipophilic surfactant; and 20
optionally adding a hydrophilic sgéf ctant with further rapi M“‘!\Nﬂlﬂ;“l%“lmnl
process as claimed in claimd44,45 0 %Pﬂri sing subjecting*the resuttisng™”
m xture to the action of a mcrofluidising apparatus. 25 4& A process as
clai med i, Ql Rédiie?ds cih&S RicRint BE witbrsh Lﬂ‘ie%irét%r&?&:ﬁ\ge&att&fngﬁsey "Hidurb 3f POL,2

m crof | ui di $spppg. appar atus. Al 49. A process as C ed n any one of
clainms 44 to 48, conprising coating a solid carrier with the K>

f or mul at | claindor s rENEwing Cohflactig Btab3QES, @¢ Cl ai ned in claim 49, wherein the
solid earrier is spray coated. 51. A process as clained in claimb50,

wher ei n tfie Aqyacass farqadpang d@ phatrateutie@tifomitationcompiidingi achhicroémuss . haviriy Hidrdrophilic
process as @hase @edl aihydroprabimpbdse, wheesine (A thel hybdphilic nihaspacdmptsed @ dickadicalycattiieh e

t enper at ur e Material pad {B) thed hslaphdbisdphase toptaing chylamiala whmeteral fromiiwdics ichdontl@s aieS
cool ed whenfarmed ip ¥ing the progess comprising dispersingithechydrophilic ipbase dhdhiygiophobi@ phake.pr ocess
as claffred in claim51 or 52, wherein the spray coating is carried out at a
t enper at U e Adrocesg.agclaimehin clgfin & vhergin tedwerarhilig ghase santeing ajwatermiscitie sovefit. c| ai s
50 to 53, erein the spray coating is intermttent. 55. A process as
claimed ih &n .°§c§§§ frBf°'a¢‘Fe£i ﬁ's?'ﬂ@ Ld’, 54 Whegein, the hvgmehobie phese eomprises rchiylamicrac| es
are grgnul aPéq OB Quma, porelne-qr bovine sprum;with g viny| Palplero e of clains 49 to 55,
wherei n the d.carri igcle re.enterjc coated. 57. A process as
R i g i T e i
encapsul at eghidhidonGRtBUL ShosghBiioREand ik FEdSi h " A "8 7 O &r ei n

5t Cl al
t Re, capsul e shell conprises har

e
gel %@ﬁﬁc&gﬁcﬁ EA process as clainmed in claim

58, Whar &, NAtdAestdoting BleBlrbktdn DR 8 IpharinacefithiStbivaRtidnYeoRpiing & ﬁféropﬁl;i’?n'\ﬁ;’vﬁ a2
607="A pr ocenyrcphiliChiase@d aindrepndbie'biade, whélsin B) HeFdrolhihE Bhdss ENhri sra%olose%ﬁ,l ng
the capsul eactivd atsid &id (8) thé ARAdPhebIcOBhady @phidet (PmAtbIRAI B&! 16tk 3 cRYlorhibien makx Ul €
from det ri miintghosphdiipid tafid Qi) aMRiophiticestacti, Mol pls2eANBmPLERTCPEShG heORabpHIE t he
t hus- pr ot ecplese ndipdylrephabit phdsy.dr oxypr opyl net hyl cel | ul ose pht hal ate (HPMC-

P) by #eans of a solution of HPMC-P in nmethyl ene chloride. 32 EP 0 366 -
277 Bi 6. Aprocess as claimed in claim 4 orl5; ghersil the miaterial Siat forms the cAylpmicos MatriaSontpriges me d
in clai me60chojgpteicki n the first protective coat conprises a mixture of PVP
and HPMC._ dainms for the following Contracting States: ES, OR5 1. A
pracess flor ABrEssa A Figmed 'pﬁlamfhé@ug-i\r@wnﬂvrpheﬁpbaﬁpi@norwmrwmmg a |

m cr oeul si gn havi ng a hydr&)hi |ic phase _and a hydrophobi c phase, wherein
(A the Wd 8@3?;;?& Bimeddn @ iof glaims 4ijp 3| whgiein dhq Ypopftiicisyracient; comprigies &g ( B)
t he hydr oph8BINdyRedEsEiiee 45 A8V P cra or material from which chylomicra

are for | L YO prQcess comprisj i spersjng, the hydrophilic phase
in the, E%rk ‘_’\oé%s:écas pck"grgeg - %ﬁy xe °X°[§}r')“8c‘2{£2@ é{'g'erg'ﬁitfen;grgﬂ',aﬂmc@ fifeg 2 qhplestess!n
t he hyérophl I c phase contains a water m scible solvent. 3. A process as

cl ai med 148, £bRbdE ds Qhimé in YR of i) RECKRRIPRD Bl ook QIRE bRV ! O Cra

e
precipitated from human, porcine or bovine serum a ny yfrer. 15

4. A proaesa pieessl @& dBMed h Gly2dnd) o} claitsOT 0310, Wisheft! e thPGophYbIS bftaifd'gS e
corprises nma;bhoalcpw&bwscfbarsgmenghylcgmscra at thee in?egﬁdﬁé %up%g?cg&a'g%h
material conprising a material that fornms a ' '

12. A process as claimed in any one of claims 1 to 11 wherein the formulation comprises a hydrophilic
surfactant having an HLB value of at least 17.
46 13. A process as claimed in claim 12, wherein the hydrophilic surfactant comprises PEG-monostearate.

14. A process as claimed in any one of claims 1 to 13 wherein the formulation comprises a lipophilic
surfactant having an HLB value of at most 10.

§0 15. A process as claimed in claim 14, wherein the lipophilic surfactant comprises glyéerol mono-ocleate.
16. A process as claimed in any one of claims 1 to 15 wherein the formulation comprises one or more of: a
protease inhibitor; a stabiliser for the biologically active material; an emulsification aid; a stabiliser

and/or plasticiser; and/or a preservative.

17. A process as claimed in claim 5, wherein the hydrophobic phase comprises:
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chylom cron matrix, a phospholipid and a |ipophilic surfacta
process for the preparatl on of a pharmaceutical fornulation EMM@»&@L”H'"
m croenul si on having a hydrophi FP@3862¢€Bind a hydrophobi c p .
(A) the hydrophilic phase conprises a biologically active material and (B)

t he hydrophobi ¢ phase conprises (i) naterial that forms a chyl omicron

matrix, (ii) a phospholipid and (|||) a |lipoplelwwr surfactant, the process
conpri si ng di spersing the¢ RGP or olnGr Mg ©. 1 T0.4 T8 nydr ophobi ¢ phase. 25 5.

A process as clained in “Llnﬁﬁln‘{or% e,g, a,g,ﬁjr d emrﬁ terial that fornms the
chyl @gmicron matri x conpr i|sgs ataftr Ol . Ahgrgckss as clained in claim

4, 5 or 6, wherein the p} Eg&,b.%g, conpri se4 dacithin. 30 & A process as
clainmed in any one of cl qiNea-edtehfiod fatty\®y €i N e goi ppphilic surfactant
conprises a long chain fthpgSpraxeiind esterified @mst a glycer ol ester. 9. A
process as claimed in any omeof —Cctar s Ito rein the fornul ation
conprd ses a chol esterol ester. 10. A process as clained in any one

of cl ai i t S t

process‘% &Ssgasﬁaﬁfeﬁaﬁ a&ﬂ%"ié”?%h?r#&“‘*%’a'" 7 SRQRAY| E0R mbdn €,
phase contains a 40 hydr ophobi ¢ phase m sci bl e sol vent. 12 A process

as cl ai {ed drdtesd t¥ cRIMIH cisih 3B Wherbinlifd ticlogBIf R4ive rﬂa&ﬂalfc%ﬁﬂdésﬁhéumﬂ urﬁéPinBﬁ-l ses a
hydr &phi | lgg,mﬁyarf..a&fe@atbethaw ng an HLB value of at |east 17. 45
process as clainmed in claim 12, wherein the hydrophilic surfact ant

cConpr i saus Alpdcessan olgimed Inadakn 1&4fherdin ihe Gidlegically acticd materalicomprisssinswine of clains 1
t9 13 wherein the formulation conprises a lipophilic surfactant having an
HLB %/alajeAcwoceas asrolgitmed @.anfGne of Baim\1 [ty Woeeindiee hyHraphobid phase cdngrises14, wher ei n
|poph| lic surfactant conprises glycerol nono-oleate. 15. A process as
clalned in any one of cl Fmul ati on conpri ses one
or nore of: a protease i I : he biol ogically active
material ; an emul sificati cﬁ'i‘°'a§“i!°' (oaotggrdmth) sel % of plasticiser; and/or a
presgsvative. 55 17. A p d&%'§§(°é§th&'1°§i’%ﬂp'9)n cl4ith b, wherein the

hydr ophobi ¢ phase conpri ';% "adE?S 0 366 7% |

1" 9% (VA,) Chol esterol Qr ?h matrlx) 0'3-3'2-' b Lecithin (or other
phosphol i pi d) 0.5 - 10 LAQ&% 1 C 5% act apt 4 0.5 - 95 Chol esterol
estrer 0- 5 No Y prlflpri fatty ad |rP - 50 Apoprotein

O - # 10 18. A process as claimed in any one of clalms 1 to 17, wherein the
biologically active material is ﬁrot ei nacei ous. 197 A process as clained in
cl ai m 12%: Avpieqeds ps elpimedhino Pl 18amwhsrein dhe; Ridlogipgllveddtive materan cenansises; eaistioninyor
i nt erferoﬁmhf°8°'©‘53mm or interferon-beta. 20. A process as clained in claim
18, wherein the biol ogj active npteri.al es insulin

E:5 Wbt 28 AR s s ot o RIS ot MR ST o SR E c

proc®ss
phase C&”Rr faroc%gs as claimed in any one of claims 1 to 20, 22 and 23, wherein the hydrophobic phase
. comprises:
Sl
w0 % (viv)
Cholesterol (or other matrix) 05-5
Lecithin (or other phospholipid) | 05-7
Lipophilic surfactant 05-5
45 : Cholesterol Ester 0-5
Non-esterified fatty acid 0-44
Apoprotein 0-4
80 25. A process as claimed in claim 18, wherein the biologically active material is a growth hormone or
somatotrophin, tissue plasminogen activator or Factor VIIl.
26. A process as claimed in claim 25, whersi the biologically active material is porcine sdmatotrophin.
85

27. A process as claimed in any one of claims 1 to 20, 22, 23, 25 or 26, wherein the hydrophobic phase
comprises:
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% (vVN) Chol esterol (or oth
phosphol i pi d) 4 - 10 Li
Ester

er matrix) 0.5 - 5 Lecithi
pophi l'ic surfactant

0-5 Nn1est§P9?gﬁm%ﬂﬁy acid

n (or
50 -

mﬂmuuumwm 1

Apopr ot eln S

0 - 4 30 22. A process as claimed in claim18, wherein the bi ol ogical l'y

active material conprises
clainmed in claim18, wher

lcitonin or

opoieti
in the biologically |[a®t{fWe

Ln.

salnon calcitonin. 24. Ap
22 and 23, wherein the hyd
other gmatrix) 0.5 - 5 Led
Li pophi l'i ¢ surfactant

Chol esterol Ester

Apopr ot ei n

I BR3RroP@r dthefmERE | 1| 88Ys5 Of
QR orCottioR BtfospHERY
i Lipdphiid SFfackinher pho
. Choletefol Estdd 45

Non-esferified TattiNacid est er
ApoproBin- 4 50 25. A

rli sesao
sﬂphoL'vq)i
0-5
ifoesd f
pPeses

% (vl v) Chol esterol

18, wherein the biol ogical
somat dgerophin, tissue plas

y active matertar 1
m nogen activator or

S a gr
Fact or

35 23. A process as
materi al conprises
e of clainms 1 to 20,
(or
d) 0.5 -7

atty acid 0 - 44
s as clainmed in claim
wt h hor none or

VITI. 26. A process’

as cl ai mpgl A Probdsé i Hrepfafidnf a phEmbteRlcQGbrmbikiol, A brlodkds empﬁg.h@&oa{.@ PRhigi ne

somat ot r ophiahier vith-a fémiliafith Propardtiio 5 AbrodSs dsbiafibd iPEH oRY of ¢lafts R0 47.t 0 20,
23, 25 or 26, wherein the hydrophobi c phase conpri ses:

22,

34 % (vl v)

Chol est el A pREesdtab RaindatiN ciéign 280D wherein thelsoRd Edfrien is( 2 matedid @hictp Bpamid abpidh oy

5 - 40°%°5

Chol esterol Ester

contact with aqueous liquid.

Upophi l'i c surfactant
O - 5 Non-esterified fatty acid

10 - 70
0-5

Apopr ot eB® A process as claimed in claim 29,0vheref ttieCsoRBcarriér gpmpdses:s f or t he preparati on of

ay pharmaceutical fornulati

on, the process conprising

coating a solid

carri with a formul ati off preparable by a prOPQ§@mgi clainmed in any one of

clans 1 to 27. 29. A pro¢ess—as—elai-red—iA—ectpim wherein the solid

carrier is a material whi ¢HCaASHpABeYMaIRYIealyoss, 129-80" | contact with aqueous

liquid. 30. A process as ¢l ! 4 n claim29, Weéxr@n|the solid carrier

conpri ses: 20 Golatin 2-20 %
. 1 cellulos - i

(W W 2€al ci um car boxynet hy Igyg?f‘iﬁ' BEEO%0 - ﬁggﬂn c acid

5 - 25 Gelatin 2 - 20 p5"

Hydr oxypropyl cell ul ose 20 - 60 Surfactant 0.1 -

20 31. A process as clainmed in claim?28, wherein the solid carrier

has

nutri ti oAkl A pragegas claimed in claim 28, wherein the solid carrier has nutritional value.

30

32. A process as claimed in claim 31, wherein the solid carrier is proteinaceous.

33.

34.
formulation.

form of a capsule.
37.

38.

A process as claimed in claim 32, wherein the proteinaceous carrier comprises soya bean powder.

A process as claimed in any one of claims 1 to 33, further comprising enterically protecting the
. A process as claimed in claim 34 which comprises enterically protecting a solid formulation by
hydroxypropylmethyl cellulose phthalats (HPMC-P)

. A process as claimed in any one of clalms 11035 whlch comprises formulating the formulation in the

A process as claimed in claim 36, whersin the capsule shell comprises hard gelatin.
A process as claimed in claim 37 wherein the hard gelatin shell is entericaily protected by HPMC-P.

A process as claimed in claim 38, the process comprising first coating the capsule with material

capable of protecting the gelatin of the capsule from detrimental effects of methylene chloride and

P) by means of a solution of HPMC-P in methylene chioride.

40.
HPMC.

65
4.

subsequently coating the thus-protected capsule with hydroxypropylmethylcellulose phthalate (HPMC-

A process as claimed in claim 39, wherein the first protective coat comprises a mixture of PVP and

The use of ingredients of a formulation as claimed in any one of claims 1 to 38 in the preparation of an

orally or rectally administrable formulation for the treatment or prophylaxis of a disorder treatable or
controliable by a biologically active material.
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30 327 A process as clai ned in clai m 31, wherein the solid
protei naceous. 33. A process as él ggg ng claim 32, V\/nerel Fl“'“*a[ﬂ'“l“““lll“"l|
pr ot ei naceous carrier. conprises 063 4, bovvder 35 . A process
claimed in any one of clains 1 to 33, further corrprlsmg enterlcally
pr ot ect igagrHeNRe faQEIHWeé“id Q8im 43 Wherbin ﬁﬁeolﬁtﬁ @Sac ohdtdridh IE rhsﬁﬂm%hﬂh%%us\%brqp
conpri ses @ibeki cally protecting a sol | Formil at on roxypropyl net hyl
cellul ose phthalate (HPMC-P). 40 36. A process as cl ai ned in any one of
cl ai ns 3.t Thedise wd¢igifedin @RI SiSfhefelI thaIbicddidaly dotve niatdriaid GiciisHih dnB tHolMisofaeyign of a
capsu$ e. 3manageapls bgesstos cl ai med in claim 36, wherein the capsule shell
conprises hard gelatin. 45 38. A process as clained in claim 37 wherein the
har d gel44t The ushab [claimed dntlami 4awtersinpthe bielbgicetly agtivéimiateridP is Growth AofronE BRISthé S
cl ai med i ndisorder im@aageabiiacbygraydielosmanenpri sing first coating the capsule with
mat eri al capable of protecting the gelatin of the capsule fromdetri nental
ef f edPs 4BfA H'El"?ﬁ/?féﬂ%"%?w a9imal ¢he mathod gomprising; adwmirisierioa td the aniraal iam effecive amount
t hus- pr ot taef?"?,%gg'hP@dwblenbmdarqsﬁvp%ﬂymwbtnhwc@p|omcbm bt B3 whersin( thiPVC-
P) by mean@Myietion ispgnitherappptiss HPMC- P i n met hyl ene chloride. 40. A process as
cl ai rreddsn claim %ﬂn the rot ectlve coat com rises a mxture
of PVP an astso us oz ':O?B'% gﬁlﬁ?} £f the pamppennisiof thp hydeonbllieyj ned
in any one, ”da é: RPneTS SR dieRtopis Rhas w%"’B'FHM"‘? ag¢ addingang |
adm ni stra orrru on for the treatnment or prophyl axis of a di sorder
treat ablg psro@eg@;sram..ham Saili &4@' &E‘m&a' |y active material.

ive

| ¥366 277 led thiking rein
s oot e e b e 0 A8l 58, L1 ol

437The USe (1) Sptivhally Bdtfihg o hy8roHilid\sdriactdll WS fuPindr RBidtdHgo i cal | y actlve nateri al
is calcitonin and the disorder is 5 manageabl e by cal citonin. 44. The
use as @8.2A prechss a5 aidimedn didimvi) €8 6ri 47 chifgrisiah SlbRGiingahd esulifg mikRird B tdlaktidh of &
growt h hormionividising appeeatidi sor der i s manageabl e by growth hornone. 10 45. A
met h@®l of raising an animal, the nethod conprising adm nistering to the’
ani mal & Acprbesss as/elaimerbin cisinn48, where taImttireis passedi thesioiilmes thiyough ® mixectiGigising
clained i rﬁpeﬂwusone of clains 1 to 38, wherein the fornulation is
non-therapeutic. 46. A process as clainmed in claim1 conprising adding at

| dast sBived Pcoph8s elamerbietim 1 9F intame opg,efrolpiss 46 to 49 5romprisingrasting aeolist catriga st
sone %f tHYé‘hEUrWBH'é‘F?{@W?fmﬂdhe hydrophob| c phase with rapid mxing and

addi ng renal ni ocess as clainmed in claim1l or 48,

conpri s prf??sﬁs '5Erd’hP’ﬁ'@ "l?iSB'fd(pf@'i"E’af PRIV e mat er| al in a

t b| | t h. h h h whi ch
8 N o 8 S o AR P e~
sur f aCt 84MA Mbdels ;slé‘a‘nrb% EI%'S@ WHe InQIgﬂ:lls‘éfgasA& eafdd Wheh tﬁiter% jarftlgg d the g.ndl al m 1,

46 or 47 GRATRNboSIbwhdSwh lrﬁ‘fﬁrdlsm ?cJo%ﬁ n'tﬁ'gtem)é tMB hlg
m crof | ui di si ng appar at us. process as c wher ein
t ke m xgal rzgplg&s@g%stﬂﬂﬂed hrcﬁﬁn 52 &B.ﬁ %Wréﬂﬂﬁb sﬁra)m:&flr%flg Uérﬁiéd%upg aatgrnﬁ’d’rmrgﬁf

40 5

§5. A process as claimed in any one of claims 51 to 54, wherein the spray.coating is intermitterit.
56. A process as claimed in any one of claims 50 to 55, wherein the coated carrier particles are granulated.

57. A process as claimed in any one of claims 50 to 56, wherein the coated carrier particles are enteric
coated.

Patentanspriiche
50 Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Arzneimitteiformulierung, besehend aus einer Mikroemulsion mit einer hydrophilen Phase und einer
hydrophoben Phase, wobei (A} die hydrophile Phase in der hydrophoben Phase dispergiert ist, (B) die
hydrophile Phase ein biologisch aktives Material umfaBt und (C) die hydrophobe Phase Chylomikra

55 oder Material, aus dem Chylomikra in vivo gebildet werden, enthalt.

2. Formulierung nach Anspruch 1, wobei die hydrophile Phase sin mit Wasser mischbares Lésungsmittel
enthilt. '



50. A'process as clainmed in claim1 or in any one of clains
. conprising coating a solid carrier_30 with the forrrul at ||jﬂl“ﬁ"ﬂi"“l|””m
51. A process as clained in clai nEB® 38HZF B1n the s carriser c -sLspra
coated. 52. A process as clained in claimb51, wherel n the spray coat| ng IS

carried o4t 5 r [
herein | Fb.'n gﬁ%ﬁ%ﬁgtig%hﬁﬁq of éﬂé ﬁobe iB"H %@?b@%ﬁ% %hgﬁrﬂukﬂawnﬁ%mgldgée?%be g
is too | ow and whrein fluidising ga3|s co en eterrperaturelnthe
f1 ui di sera.b&grmiufferingMadhi AABpruch, 2 oder 3, 4vobdhdiB hPdirEphSbeFshasel MedtdiBlifdRt, QhPHlomikraOl
53, wher ei n ah er DaRfsEMeinAaLE bIYGL, Wbt Gif GolEds Meiorial bin MatoRATRRBE HdsCuirialC ikron-
29, C5- C. 55 mattixirORI@sphol R udd aind"Rdptile, oBéHkchénakiivd SubsanzBildel to 54, wherein
the spray coating is intermttent. 56. A process as clainmed in any one of
cl ai ns 508-t Arzb&mittelfvenulienng. hestaherat @d efrar Mikeempisiort intt leimer Bydephjloa Phdsatuad eindd
57. A pr oce dxdrepholeh £hapecwabai (Adie ydephile Rbbsaiimder higdropholied Pheseclispérgiert I3t (R) @t ed
carri efo par hydronbile Bhage eintkigldgisciy efdivascMatériat emfalt vog (G) odire hyisiophda t Rbaseafi) Iyatdrish e
fU fol gendémﬂ?@r des, gins; Chylereikronptrixaf) sigiPhospholipidRind Qi) eineT lipophile, phgrfitiplienakie 1.
Arznei m t t eSPREHRPIOBY ung, besehend aus einer M kr oerrul SI on mt einer
hydrophi | en Phase und ej ner 4ydro hoben Phase, wobei d| e_hydrophile
Phase in %el’: %‘FB RETATSIIER Scoder, & Wabe) fias Material; das PB)C”M'P’@ RyBRtEAet o e

ein bi 8 ogi & ives Material unfaet und (C) die hydrophobe Phase

Chyl Kk t bi | det
werden, - eht %ﬁm""ewf%%ér el 5’%?%8‘3%@%5"3‘3 T
Elha’se el Ng, MEbm¥bAME adh ehfefdt ﬁt?sp}ﬁ%upgfz‘vs eelmtgﬁéi%be H_efalfygep ?_IRJ sirta

20 langkettige Fettsdure, dlla als .ein Glycerole ' erung
nach Anspruchgl %der 2, wobei |ye y opho e P ase Chyl om kra unfaBt, die

von Humane, Bemmining ne@inefidediesitdhb Mbidig di6 bikdi Bn¥loStorbidr imi@l ausgef i 1t
wurden. 4. Formulierung nach Anspruch 1, 2 oder 3, wobel die hydr ophobe
Phase Matr Fermuliering hich ethard deinnsstichs N dis, die Apoprombiriesfagbar nschl ei mhaut bi | det,
wobei & n sol ches Material ein Material unfaBt, das eine Chyl om kron-

mat ri x, €t1n Férmglisping Inaghi ethemrttir Aisprichei 10010, Wehei dib Bydkdphdbe lPhasaleini miedebtiaBdphs:z
bil det. 5. Mrzl?tmermimhb#réﬂrﬁwdgsreﬂtejnghéltbest ehend aus einer Mkroenul sion mt
ej ner hydrophil en Phase und ei ner hydrophoben Phase, wobei (A) die

hygt ophi '@ Peregteryng ngRbreinemdienispiehe THtintle dig p@pérdgqpbllet oljerfiéiche(idRlivefubstan@ mit
hydr op#fi | e F'ﬂ%[%é'—%Wﬁ”M?’tﬂ“@g‘F%W'ﬁW@ﬁtves Material unfagt und (C) die

hydr ophobg Phase lal unfa das eine Chylom kronmatrix, (ii) ein
Phosphol i Bt 1 'lf"’é"? nAgh ’éﬂsi’fé"hl 12p8ﬁtfﬂ F"B hydsopbils: I°5?!ﬂ?€gP&R'F'YQ/§“bS'G¥fS?%ﬁT¥'°Wﬂ§t

6. Fornuliell nach Anspruch 4 oder 5, wobei das Material, das die
%glpfucﬁr nE% Lll )r(ung ac(?ij'ﬂ(? OA%%t gi‘%ﬁgl .pcfl%eIE%EqOPlﬁlF nobalgﬁcgma ngSut?srtalfI!Q %tnaCh
Fornullerung nac nsprachie 4 bis 7, wobei die |lipophile,

ober f hi | %eﬁ@%ﬁlle}{ﬁg %H&Sm%cheiﬁ%ﬁﬁ die Ilpo%ﬁg%ﬁ*léch&gktﬁgrsL L & cg'gjﬁuor?ooréate' n
Adycer ol est gheper eStert ist, unfa I erung nac ern

Anspr Ughe 1 bis 8, die einen Cholesterol ester unfaft. 10. Formulierung nach
ei nem der16ARGRGIRARE ndch Rinsm Yer AsBruéHIOINBIO IS idid dindé Bdek mekrSvor foigefidd ItiAse loihBd
nach ei nem EieteasdinBipitor/clhem 1Stdbilisatck Gir da® bidlogisthakiive MatRRO8IRr BhagRruRdshiliélicihed el
hydr opho- bstabifdaiashdiiies dVenbunachert rallote Bhbin KohsemBiuhgsmitlel. 12. For mul i er ung
nach ei nem der Ansprtche 1 bis 11, die eine hydrophile, oberflichenaktive
Subst a5z 1% For@@ierung nash Aaspruch B-wobei idie\hgdropholpe Phaeesfbigandesuumifant t .

% (VolVol)

Cholesterol {oder andere Matrix) 05-5

50 Lecithin (oder anderes Phospholipid) 05-10
Lipophile, oberflichenaktive Substanz 05-95
Cholesterolester 0-5
Nichtveresterte Fetisdure 0-50

. Apoprotein . 0-4

55

18. Formulierung nach einem der Ansprﬁche 1 bis 17, wobei das biologisch aktive Material proteinartig ist.
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13. Fornulierung nach Anspruch 12, wobei die hydrophile, obe '
Subst anz PEG Monostearat unfaft. 3n 14. Fornulierung nach e M’ Bﬂmﬂ"“ﬂlllll
Ansprache 1 bis 13, die eine Ilﬁ(?&?qsea"(ﬂ}erflachenaktlve Su : moos  x
ei nem HLB- Wrt von h6chstens 10 unfaft. 15. Formulierung nach Anspruch 14,
wobei di I I ft.

30 16, Porreniiall fon ARGRUN 36 NS08 el Mool 3k bl TR, TRAGE Cingt B i
von fol gendem unfalt: ei nem Proteasei nh| bitor, einem Stabilisator fU das

bi ol ogi a6 hromiériiRy Wﬁfsbrﬁéh;1sﬁkdhﬁrdagﬁub'§dcﬁ5*!|09ﬁ&bﬁaf ﬁsuu@hrn@ﬁfl Stabi li sator

und/ ader Wei chmacher; und/ oder einem Konservierungsmttel. 45 17.

For mul i ef. FeanulerGriy nBersdiriorCder BnsplocHaeli b.ghoewdsww@mﬁbml?hmefoigehcﬁe oes: unfaBt %
(Vol Nol ) Chol esterol (oder andere Matri x) 0,5 - 5 so

Lecithin (oder anderegPhosphotTprdy—0;5 —1f %(Ww-b. e, oberfl achenaktive
Subst anz 0,5 - 95 (holesteroglester 0-5

Ni cht'&eresterte Fett sguéhelesterol (oder andere(MatrBD Apdpr®% € n _
0 - 4 55 18. Fornul i er|ukrgithinleder andarsPlpsphofipidd prf Oche- 10 bi|s 17, wobei das

bi ol ogi sch aktive Nater#'eaphllsr@@@?%anakﬁvgsv@tanz'7 50-95p1 [0 366 21 B111111 11

1111 111111 * C °h°'°Rt°'3'°‘t°'19 Fornul i eryng %ath Anspruch 18, wobei
das bi ol ogi sch aktive V\%‘pﬁg FRUSAYS, | nterfler ch=Famja odor
I nt e’f er on- Bet a unf aBt 8’°t°|ﬂorrml i erung nach JAnsbitich|18, wobeil das

bi ol ogi sch aktive Material Insulin unfait. 5 21. Fornulierung nach ei nem

der AnsprUche 1 bis 20, wobei di e hydrophobe Phase fol gendes unfaft: %

(‘9&;4’ / ol 22. Formulierung nach Anspruch 18, wobei das Glolobisahit aklive| MataigloCalcitordre pder Eathrapiptin 0, 5
beci t MmeBY odor anderes Phospholipid) 4 - 10 Lipophile,

obe‘f’f | achenaktive Substanz 50- 95 Chol esterol ester 0 -

5 Ni cht %% femuligryng npehy Angpryghd 8, wobei das biologi%h aktige rﬂgerial Lachscalcitonin umfaBt.

Apopr o ﬁi% 22. Fornmulierung nach

Anspr ucfi~ TamMuligring; nagfieineg) doy Apgediche LiRis FQ/ &2 Nﬁﬁ %4- walre' tia hydrephphePhaeciplgendes

Eryt ks opoi g'faimh unfaft. 'J20 23. Fornulierung nach Anspruch 18, wobei das

bi ol ogi sch aktive Material lachscalcitonin unfaft, 24, Fornulierung nach

ei nem der AnsprUche 1|bis 20, 22 und 23, wobei| i(¥olivgilj ophobe Phase

fol gendes unfaft: 25 %éhgf%%t%l)(oﬁ;ﬂd Eg{n ! (o OT o gUEIET ¢ Mat ri x) 0,5 -5

304 ,_ec“h, earebss_ ospholipid) 0,5 -7 30
i Upophi | e, ober f1 achenalgiobiMfe, cbrasichatakiive s., 1 s-5

Cholesterolester 0-5

Nichiveresterte Fetitsdure 0-44

Apoprotein 0-4

35

25. Formulierung nach Anspruch 18, wobei das biologisch aktive Material ein Wachstumshormon oder
Somatotropin, Gewebsplasminogenaktivator oder Faktor VIll ist.

40 26. Formulierung nach Anspruch 25, wobei das biologisch aktive Material Schweinesomatotropin ist.

27. Formulierung nach einem der Anspriiche 1 bis 20, 22, 23, 25 oder 26, wobei die hydrophobe Phass
folgendes umfaBt:

45
% (Vol/Vol)
Cholesterol (oder andere Matrix) 05-5
Lecithin (oder anderes Phospholipid) 5-40
Lipophile, oberfiichenaktive Substanz 10-70
50 Cholesterolester 0-5
Nichtveresterte Fettsdure 0-5
Apoprotein 0-5

55
28. Formulierung nach einem der Anspruch 1 bis 27, die in fester Form ist und sinen festen Tréger umfaBt

der mit der Mikroemulsion Uberzogen ist.
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Chol esterol ester O - 5 Nichtveresterte Ij
0 - 44 Apoprotein 0 - 4 35 25 Formm mi""(ry!yﬂm,
Anspruch 18, wobei das bi ol ogi schEBIB3867 Bleri al ein Wachst umsher men ®

Somat ot ropi n, Gewebspl asmi nogenaktivator oder Faktor VII ist. 40 26

For mul i ersgng, I t
Schwei neson&%ﬁ@wlﬁgﬁ,ﬁ%&fﬁ%ﬁﬁldlegfegtﬁbltrgnaep Z‘?%é'%ki%j’eggér\@ lr$ac o2 M s
20, 22, 23, 25 odor wobei di e hydrophobe Phase fol gendes um‘ al 3t: 45

% ( Vol / Vodo) Férmakenmb akchl Anépasta Ro, WoBks bist f&&htm%) folgendds snfagt> Leci thin (oder
anderes Phospholipid) 5 - 40 Lipophile | achenaktive Substanz 1O -
70 50 —Chotesterotest 0-5
Ni cht veresterte Fettsaurd Q-5 o&ﬁeglleﬁw)
0 - 5 55 28. Formulierung Gecsimcagboxpmetbidasliviose dr uco -180bi s| 27, die in fester
Formist 'und ei nen festen Alginggere unfaSt, der |mit e M kroenul sion

Gber zoWen ist. 38 EP () &&gne77 Bl 2-20 111111111111
11 112121 ilil 1 111 29. Tiyﬁﬁmpéquﬂu'mch Angpr udtr 88, |wbei der feste
Trager ein Material ist, [dXeféchenakiyaiSubstanz akt| mi®1 v@8ssefiger FI I ssigkeit

rasch ausdehnt. 30. Fornulierung nach Anspruch 29, wobel der feste Tr~ger

f ol gen les unfalt: 6 % (Gew Gew) Cal ci untar boxynet hyl cel | ul ose 20 - 60

Al gi ns3uras. Formulierung nach Anspruch 28, wobebder fedte TH{§er Ndhrwert besitzt.

Gel ati ne 2 - 20 Hydroxypropyl cellul ose 20
- 60 her¥| Bermulispkg hach ASipiuch ahavobei der f@teIragefiotbisartigddt. For mul i er ung nach
Arspruch 28, wobei der feste Trager N hrwert besitzt. 32. For mul i erung nach
Anspr ugh 33 Forpligaing preh Anspeck 325 walpb der protsinertion: Fréigey SpishohneaguiveB@nfaEor mul i er ung
nach Anspruch 32, wobel der proteinartige Trager Soj abohnenpul ver unfaSt.
34. For mif E?'ﬂﬂﬁ'"ﬁ%eq‘f" &inere H?fd@?Pfi)sﬁ%bPﬁég'élelsomr@ulse ist, dpfsiesenterieghggschitettisti st |

daB sie %gt ri sch s Ut zt r?g Formul i erung nach Anspruch 34, die
fest und E "s e R 'tcfﬁlfeﬁtéi"f’ @GPre Eydspepranyigetiyiopivioseihihelat HPMSH
geschUszt is 6g rmul i erung nach ei nem der Anspr ache 1 bis 35, die’

|0 Form sgng rmm@mﬁgeﬁcxg.%m&t spifone LR B dleSf KO HAGHLNSHRSN 36, wobel di e

Kapsel hU | e harte atine u ormul T eru Spruch 37, wobei

di e, hart gz, Gﬁ‘érﬁ&lﬂef&ﬁ&"ﬁﬂc‘l Rndphiit 56, Whd-aiE K§d§$| b 43 &Eﬁ&gﬁ#&é{ I st.

V&wendung von | nhal t sstof fen el ner Formu |er ung na el nem der Anspr ache 1
bi s 38%bas. Epnulibkh$hdh AEpEIcES) RbbePdicthard GRlatidemiiib ﬁbrcﬁ’ﬁﬁl@é’-b%ht%@@@é}%&mzt ist.
Formul i erung zur Behandl ung oder Prophyl axe ei ner rkrankung, die

durch ei 39.ovepkangirgClonaliidisseFerVeier FakhullBRRGMEM Biadm Q6tehnshend | @idad bbiSder 40.
Ver wendung Hexstélludysimer omhoddOroktaiar@breickbarel FormOibrung RurddehandRind\etef Progylakd @by | N
und dig Er kErbrakumy dibideriesie biolbgigch aktives Material behandelbar oder regulierbar ist.

40. Verwendung nach Anspruch 39, wobei das biologisch aktive Material Insulin und die Erkrankung
Diabetes ist.

et 41. Verwendung nach Anspruch 39, wobei das biologisch aktive Material Calcitonin und die Erkrankung
durch Calcitonin zu behandeln ist.

42. Verwendung nach Anspruch 39, wobsi das biologisch aktive Material Wachstumshormon und die
Erkrankung durch Wachstumshormon zu behandeln ist.

43. Verfahren zur Tieraufzucht, wobei das Verfahren die Verabreichung einer wirksamen Menge einer

Formulierung nach einem der Anspriiche 1 bis 38 an ein Tier umfaBt, wobei die Formulierung nicht
therapeutisch ist.

50 44. Verfahren zur Herstellung einer oral oder rektal verabrelchbaren Formulierung nach einem der Ansprii-
che 1 bis 38, wobei das Verfahren das Vermischen der Inhaltsstoffe umfaBt.

45. Verfahren nach Anspruch 44, das die Zugabe von zumindest einigen der Bestandteile der hydrophilen
Phase zu zumindest einigen der Bestandtisile der hydrophoben Phase bei raschem Vermischen und die
Zugabe der Ubrigen Bestandteile umfaBt.

46. Verfahren nach Anspruch 44 oder 45, umfassend:
(a) rasches Vermischen des biologisch aktiven Materials in einem gesigneten hydrophilen L&sungs-
mittel mit der hydrophoben Phase, die eine lipophile, oberflichenaktive Substanz enthilt; und
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- —
41. Verwendung nach Anspruch 39, wobei das biol ogi sch aktive ' ““\
Cal citonin und di e Erkrankung durch Cal citonin zu behandel n mﬁwﬂ “\“‘m
Ver wendung nach Anspruch 39, woBBi0 IP827h Y ogi sch aktive l\/a " A
Wachst unshor non und di e Erkrankung durch Wachstunshornon zu behandel n i st.
46 43. Verf I I ung
ei ner w rksg[,‘gsf n Zga-éé’lgr?g'y@g"raﬁﬂfn \ggﬁﬁéhﬁgiﬁﬁe gu%%hngﬁgirw&ﬁg%(r o?:'%hwf&gl s 38
an ein Tier aSt, wobei die Formulierung nicht therapeutisch ist.
Ver f ahr g vaidhreieragh RhdpHIBI) 481 43€8dei0 )| dad di8 'BobrBKituRd AL ErRdNGRin CAYRTECRY3 in siner
Formyl i ermgoma&hehm(dﬁyunﬁmpru- 60 che 1 bis 38, wobei das
Verfahren das Verm schen der Inhaltsstoffe unfaBt. 45. Verfahren nach-
ANSpr uc#s. Adrfahtbihach AnsgrictaBE wobél dasl Giemiders dreimaindubhneirsbeMikdstigidisiororigevorriehtoey
hydr ophi | geleilthaise zu zum ndest einigen der Bestandteil e der hydrophoben
Phase bei raschem Verm schen und di e Zugabe der Ubrigen Bestandteile
unt afie . 494 ¢fertalianfnagiv einemrder Anspriicher 44ddis 4 dasditer Begehichlung eirpsdeston T(agprs mitsiohsos
Ver i schegeklideterhrasndigiuag¥mfaitt i ven Materials in ei nem geei gneten hydrophil en

Losungs- mttel mt der I&dro phoben Phase, die sine |ipophile,
ober f | | 8% &adabran\pachngrsych 49. wohei|der feste Uﬁﬂf’ Syuhbes"t“ﬁ')tet\)ﬁﬁl wei se Zugabe ei ner

hyd hi | berf | h kt be! h Vi h
a7 Jhr P YRR Do) SRR Aol e S Bbeape wﬁg aayera% 'dgﬁé‘%%g?‘fﬂ%"fn a1
h |t ! ht ht rrf ft.
ié\serfe Weﬁ?]sﬁaﬁ a&eins ruche 5? & bgl FI %&T%T ﬁ?a%a vs\n%ir Cnn VEOF unﬂ.. GH‘ :I .

M.kr of | | ui h’&ieﬁ[ ung gel el ren nac

der Anspric as di e Beschi chtung ei nes festen Tragers mt der
MéOb' éﬁ%ﬁdﬂreﬁ%&ﬁ% ‘ﬁﬁéhrﬂ ddB 52BlvobePile sB(@erB&huEﬁﬂhgriﬁPJ?neP\'i‘éﬁHe\»m véplag - pabei

der f est e sTcaaReuRPKikdbeschi chtet wird 51. Verfahren nach Anspruch 50,

wobei di e SprUhbeschichtung in ei nem FI ui d| si erungsbett ausgeflhrt wrd.

52. Ver §alveddhren aadh ofNemiet/&i3priiche 50618 &8, wobadi ididiSpiliRteschiRUAG diskomdierichwkfolge, \Wenn

di e ¥enperatur in dem Fl ui di si erungsbett zu gering ist, und wobei

Fl ui di s$& Medaheyamctgeinerhi der \Anspelichend® ibisdS4e wolsainliar tistzbgenen Thdigarpartikel granuliert

Fl ui di si emerdgsbett zu hoch ist. 20 53. Verfahren nach Anspruch 51 oder 52,

wobei die Sprl hbeschi chtung bei einer Tenperatur von 29-C + 5 * C

ausgef O¥f (Vexfghren, nashy singrp rdep nspriichen d bisi Fhe mobié rdieAfhorrogenbre THIgerparikelenteriggib e

di e Spr dhigesshhiztdherepeen Wrdstont i nuierlich erfolgt. 25 55. Verfahren nach

ei nem der Ansprache 49 bi s 54 wobei di e Uberzogenen Trigerparti kel

gr anul | ¥ Veyahrendach qippm der Aggpriicte. #4 bif, 56 ropel dlie Fermisnngdn eingrKapsel piagekapselt s 55,

wobei di e 'ber zogenen Tragerparti kel enterisch 30 geschU zt Uber zogen

For i i 55 JR0aHeR nagh Ay R 30 ebe BF rBlon B 3Rte Balfine b e/ T abr en nach

Anspr uc n e n
nach Anibp %”ﬁ%@ g G ﬂ% Q%hgl qe hg@@'%’ﬁeng@ g P@M#[cg Q‘Eﬁfé%"é%@&{ \g'r I sch
9gschUt g vidfrdnfbn non Anspr@& 50 wéeP ks $/3ridhish 2uriaRe bid BaschintunliORF kagdd nitMhdan T en
zuni ghst  dinfasBasGhétsab %Pglediﬁfatl Ripsdlvbr shfthbrPEiniungen voH MefhlibnchidAdzu
i MBt ande  iseHutzen) luRd ERhaNldid WoraeesdiaHRS IKhps¥Iahit ydktxgHropy RiShyIEaINDée FRthEIBIAPMON
Met hyl enciph auréhtbinsUL58unb \WbnziePMC-P icMaligtbachivrid b&schightelivikd. geschUt zt e Kapsel mit
Hydr oxypr opyl net hyl cel | ul ose- Pht hal at ( HPMC-

61. Verfahren nach Anspruch 60, wobei der erste Schutziiberzug eine Mischung von PVP und HPMC

45 umfaBt.

Patentansprliche fiir folgende Vertragsstaaten : ES, GR

1. Verfahren zur Herstellung einer Arzneimittelforrnulierung, bestehend aus einer Mikroemulsion mit einer
50 hydrophilen Phase und einer hydrophoben Phase, wobei (A) die hydrophile Phase ein biologisch
aktives Material umfaBt und (B) die hydrophobe Phase Chylomikra oder Material aus dem in vivo
Chylomikra gebildet werden, enthélt, wobei das Verfahren das Dispergieren der hydrophilen Phase in

der hydrophoben Phase umfaBt.

55 2. Verfahren nach Anspruch 1, wobei die hydrophile Phase ein mit Wasser mischbares L&sungsmittel
enthélt.



P) durch eine Losung von HPMC-P in Methyl enchlorid beschi cht et wird. 61.
Ver f ahren nach Anspruch 60, wobei _der_erste SchutzUberzug e(uull gﬂ 'mmjnml’
PVP und HPMC . 45 unf aBt . Pateﬁ?z?rﬁeﬁrzaﬁé fir fol gende V

ES, GR 1. Vsrfahren zur Herstellung einer Arznsimttel forrnul i er ung,

best Ehends.avsﬁaﬂ}eﬂ% hMrJéﬁchﬁIquJ:d%} HA tdl hoé Phase ii?{%@? n P\rl]oar‘\ u UQ d
ei ner hydrog ﬁngosj?@{ﬁlﬁersémﬁdte ﬂﬁo}ﬁ%ﬁ% E Ilt)ﬁ r§ eI D1 B 0gl s¢
aktives Material unfaBt und (B) ropho ase Chyl om kra odsr

Mat eri al QUYelHAmh Inébh\Any&chhyé Gd&krvﬁbaablhb&ieﬁhowﬂf‘dhatéﬂhmési dad\ S RhikHAs

Ver f ahsen daer Darfienisidhasn eitor @bbendiel saeHes MamridPBia Materif) urdat, B I8RlRrohialS €
unfaft. 55 i, eilvetiokshblipkund ainé lipdpIBS dbemichenaki® Slbs@hLpibatdr ophi | e hase ein
mt Wasser m schbares Losungsmttel enthilt. 40 EP

| 366 27 81 Verfahien lziir| Heistelldngleinbd ArzdeinitieKormuliaring sestaheana adis eﬁfbsplikkb@huléuoroﬂﬁ)bm&,
wobei di e hirephiten bRhaseh msiceid \HydmpHioban Bhaba Stopei (AR dis cydrbpHile PhasBcdiveioldgischd e r
Ri nder Yer un@tives Materialhumiash yidiB) dierbirdrapbebg Shise (i} Materiatienfast.Alas biee Claiiomiironmaiii,
Anspruch 1, (e Faesphplipiygtgii) einalipaghile. operiAshenpiiue: Sublanzchiliet| wobeifdas Verfaters das
Chyl omi kra Bﬁp%g'e're" der fysjrophiien [PR%sR lincdenhxspphaben Brese urpfellei ei n sol ches Materi al
ein Mater] En‘aBt das ei ne Chyl om kronma- trix, ein Phospholipid und

ei ne | | PO h| re) BaghAnsrrych f00ey 3 vobeislas Matsrialdegydip Chylomikpenmairps bildet, hplesterol

Her st el ung BieBer Arzneimittel forrrul i erung, bestehend aus einer

wobel (A)7 o eeeh A 0 o, P“a%E?sg‘iﬂm%e”c% 'u‘éf%%t? Ves Whterial
urstaBt  ung (lﬁ)ahlgh %aéﬁygﬁeﬂpgg? %E;P (n:ﬂfﬁ Iﬁé ) #]L?ld{lé ﬁ'pl ;ﬂﬁ enaﬁtwg %tlxgstanz eine

Chy ! OniokT ONERGKEdige Fektbdule, &b Bis b b Trpop
ob}éfflachengﬁétl\;ge(e Subgteanz sb| det étegel aSStV‘er ahren das Di spergi eren der

hydr ophi leenvéMaas®ndch oliéh d&l’)ﬂdéﬂﬂ:ﬂ@bﬁi‘g 8Pm&Qile‘m:ﬁfhgmngsbmeyéﬁ&émcﬁ’égtepE}ﬁ‘f?ﬂ :
Anspruch 4 oder 5. wobei das Material, das die Chylom kronmatri x ée

Chol est er10! Vérfahren nachi ihérh Her ARspriéas 1 Bi8 DEWbbBIANE ForMlBgingApoprotein udfie ©, wobei
das Phsspholipid Lecithin unfaft. N 8. Verfahren nach ei nem der Ansprache 4
bi s 7, wdeVeridhren hach @jpbin der, Ansfrtienb [12ishnadtisi die hyddphdba Phase ieeamit dor hyddophoben

I angket t i gePlRee mischberes Lisungsmittel eethilit. G ycer ol ester verestert ist, unfalt. 9.
Vexf ahren nach ei nem der Ansprlche 1 bis 8, wobei die Formulierung einen
Chel est erl@l Yarielrpn pach gipem der(Anspyiiche 2 lhisdih wobei Nleéionmlwrmem&mmmm ebetfiohemald,
wobei Hie FWPﬁHW@FHﬁQ'"ﬁ(Db‘b?M‘Pél"Wwrﬂﬂdﬁﬂgm’aﬂll Ver f ahren nach ei nem der
Ansprache 1 bj s 10, wobei die hydrophobe Phase ein nmt der hydrophoben
Phase m éz’?h\S"é')F g gk ANgRieh 1% wabRit fie ycronie. opecleRive Sybseng: RS Manestoarat

Ansprl che 1B 11, vvobel d| e Formulierung eine hydr ophi |l e, ~oberfl achenak-

Ver f arPertt %5?%6 B oo r@yﬁ en*“ Vc’% FiPulens e frophler o penascve
E

Substanz P nosfearat 5 fahren nach ei nem der AnsprUche
1 bis 13,45\%hrer ingonFRK l:H qi U & P n tanz
mit sei nem I-unl,fg’mr?/‘érnt vonsmﬁ&6c hst‘g%gegig IEn#'ﬁ%t &Ie}lgche a%r%"%ngéé?lm rﬂonﬁqffi

14, wapei die |ipophile, oberflachenaktive Substanz Q ycerol nonool eat

unfaet. 46 Veffahren\@ich 28iref dé HhEprEdhd EINbisl A6, WbaPbis FafnukertigSeides: oddP RShrerd 1 von
For mul i er unigigenidere ImeEE kiné® Prodlassintibitor; dilefhestalniatetThrafds bioByiStAMkiive Material; einer

Pr ot easei nhiEnnigieungstdifenawamIBtadlishtorund/eder WelchnekizRor: binavbdbgéuﬁéi\% K&Jéérhé’rﬁng'éﬁftt@lr i al

ei ner Emul gi erungshilfe; einem Stabilisator undl oder Wi chmacher; und/ oder
ei nem4o ﬂg.e\(eyfialgmnagshrispmm 8, wobei die hydrophobe Phase folgendes umfast:

% (Vol/Vol)
Cholesterol (oder andsre Matrix) 05-5
80 Lecithin (oder anderes Phospholipid) 05-10
Lipophile, oberflichenaktive Substanz 0,5-95
Cholesterolester 0-5
Nichiveresterte Fettsdure 0-50
Apoprotein _ 0-4

56

18. Verfahren nach sinem der Ansprliche 1 bis 17, wobei das biologiéch aktive Material proteinartig ist.

M



45 17> Verfahren nach Anspruch 5, wobei die hydrophobe Phas
unfaet: % (Vol/ol) Chol esterol (oder andere Matri x)
Lecithin (oder anderes Phosphol iEff @366 &74B1 10 Li pophi | e

i

Subst anz 0,5 -
Ni chtver,
0- 4 55
bi ol ogi sch a tlve

GS%:r%ng Egcfit A 18

terlal

95 Chol esterol ester

, wobei das bIOB sch anfe‘pﬂ%r%[jIﬁligLQlE?I,nte\rlf\%'%ne-Cliamd%as oder

ns rache

elnen1der
proteinartig ist.

ach
4

1 EP O 368 277 Bl

LYTTET g, Verfanrd den Aﬁé’ﬁfuﬁlﬁm ﬁBben@aQrﬂloISG%rak'lﬁrQ Mhidrial WRRiR umfd@s bi ol ogi sch aktive

Mat ergal I nsulin,

Interf

eron- Gamma Qder Intefe

ron-Beta unfaBt. 20.

Ver f ahr em, Vb’iﬁlh}erﬁﬁh‘éﬁélh&ﬁ'ldék&nspmbﬁ bi§l 86; wobaP Hie By didphobahisé folddRded uimfdet: | Nsul i n

unf aBt .
hydr ophobe Phase fol ge
Chol est er ol

(oder andef

5 21. Verfahren nach ei nem der AnsprUche 1 bis 20,- wobe

di e

Toes umaBt 9% Vot+oh)
e Matrix) Qb - B le

L
ﬁ?ﬁPH“PAder ander es

Phosphol i pid) 4 -
Chol est erol ester

0 - 2 15

4 22. Verfahren nach An
Calcitonin oder Erythrp

10

| iChalgsterd! toder@hderd Matohienak
Lecithin (oder anderes Phosphdlipifll c

Lipophile, oberfliphepidivecSubstanz

wobei’®das bi ol ogi sch a

L i 06-Substanz 50 - 95
ht vérédtgrte Fettsaure
50 - 95 :
pl 08ir8ch |akti ve Materi al
VePtahrgn nach Anspruch 18,

0 -

IepterpleBl®r \wobei das bi
tuerpstorig Fptisiiyre | 20 23
(PPt erial Lachscal ¢

t olr & unff ast. 24. Verfahren

nach ei nem der Ansprache 1 bis 20, 22 und 23, wobei
25 % (Vol /ol) Cholestero

f ol-gendes unf aBt

(o

di e hydrophobe Phase

der andere Matri x) 0,5 -5

Leckt hi 122.( \Geffehrera nabbr Arspritho 3§ hwiibpipdad ) biolddjsbh -aktije Jaterial Calcitonin oder Erythropoietin

Li pophi | e, umdtfdr f | achenaktive Substanz
0 -™5 N chtveresterte Fettsiure

0,5 -
0 -

5 Chol esterol ester

44 Apoprotein

0 - 4 333 ¥priahyen gagh fesaruphyt8y wokiekdss biskagiseh akﬁxeﬂ@teﬂ«'élh@hwal@toavg useBt akt i ve

Mat eri al ein Wachst unshor non oder
oder FalfoYe
bi ol agi sch'8&Y'i ve Materi al

ei nem der Ansprlche 1

Sonmat ot r opi n,

1) nch ineny sler Apsprigsy t iR 20n2%und23aNeyst die

Schwei nesonmat ot r opi

is 20, 22 23 25 28 wobej

Gbmebsglasnlnogenaktlvator
ophokg,Bhase fpigendes

27. Verfahren nach
di e hydrophobe Phase

nist.

fol gendes unfaft: 45

% (Volol)

% (Vol / Vol') Chol estero
)
30

CholdSterol [Btst ahdere Whatrix) ~/
Lecithin (oder anderes Phospholipid)
Lipophile, oberflichenaktive Substanz
Cholesterolester

Nichtveresterte Fettsdure

Apoprotein

35

25. Verfahren nach Anspruch 18, wobei das biologisch aktive Material ein Wachstumshormon oder
Somatotropin, Gewebsplasminogenaktivator oder Faktor VIl ist.

40

26. Verfahren nach Anspruch 25, wobei das biologisch aktive Material Schweinesomatotropin ist.

27. Verfahren nach einem der Ansprliche 1 bis 20, 22, 23, 25, 26, wobsi die hydrophobe Phase folgendes

umfaBt:

% (Vol/Vol)

50

Cholesterol (oder andsre Matrix)
Lecithin {(oder anderes Phospholipid)
Lipophile, oberfiichenaktive Substanz
Cholesterolester

Nichtveresterte Fettséure

Apoprotein

55

28. Verfahren zur Herstellung einer Arzneimittelformulierung, wobei das Verfahren das Beschichten eines

festen Trégers mit siner Formulierung umfaBt, die durch ein Verfahren nach einem der Ansprliche 1 bis

27 herstelibar ist.



\

Leci t Ai n (oder anderes Phospholipid) 5 - 40 Lipophile, ober ' _
Substanz 10- 70 50 Chol est er ol ester”!ﬂmmn ﬂmmm
0 - 5 Nichtveresterte Fettsaure EP0368277Bj _ g Apopr ot ei n R
0 - 555 2& Verfahren zur Herstellung einer Arzneimttel formnulierung, wobei
das Verf aa QBaHids nkih Hallirsch 28 wdbbirder 16kt THaghr olf ASEHaP d¥! ston Bbi i Wsberbetng
unfaft, di epﬂéz;gﬁg}tn,ggcn rg,{,,@h'ren |nacﬁ ei r?gmecﬂ’ar Aﬁspgg%ngb'?&’bﬁag%%sge%&
herstell bar ist. 42 29. Verfahren nach Anspruch 28, wobel der feste

Trager eisn. Vertatloh Adch Aasprich 08) wali ddfteleiifddor Blgbnd¥émwrarti ger Fl Ossigkeit rasch
ausdehst. 30. Verfahren nach Anspruch 29, wobei der feste Trager fol gendes
unfalt: 5 % (Gew Gew) Ca||\,i tmearboxynethytcett l‘%lzé%v\glGew)z - 60 Alginslure

5- 2510 Celatine 2 - 20
Hydr oxypr opyl cel | ul ose CalciumcarB}ymetifilellivee f|| ac2e18akt i e Subst anz 0,1
- 20 15 . Ver fahren njd¥ginséwer uch 28, wobdi deir-2Bests Tr Ager Nahrwert
besitzt. - -. 32. Verf|folgine nach Anspruch |31, 2w®ei [der feste Trager

proteinartig ist. 33. Verftydwsmondediuigsespr uct 3220 @8bei| der proteinartige
Trager Soj abohnenpul ver (irifbgdiichenpitive Guhstantr er] nklr 8i nefn der Anspr Uche 1
bis 33, das ferner den enterischen Schutz der Formulierung unfaft. 25 35.
Ver f ahren nach Anspruch 34, das den enterischen Schutz einer festen

For mul °eratnyertityec hachinaspascly ps, aphydi oe tidaiel Tesglel NEhaea-bBREthal at ( HPMC-P) unfal t .
36. Verfahren nach ei nem der Ansprache 1 bis 35, das die Bereitung der
For~rul i erddn¥erfahred-nachrAesprugh 3t, Wobei der feste TrdgaweatbinanigfietBt . 37. Ver f ahren nach
Anspruch 36, wobei die Kapselhflile harte CGelatine unfaBt. 38. Verfahren
nagh; AgspBu¥erialyen nagh heserugh 82, walel der groteinertigreFriger SojehohnshpuNPImgBt.ent er i sch
geschltzt_wi rd. 39. Verfahren nach Anspruch 38, wobei das Verfahren
zunachst 3 Yeriaren Aach ingMflot Apsprishas b pis 3+ dag/igrasy idey enterisehep Schyizsder Femulinnmg st |
di e Gel ati n¥mg%y Kapsel vor schadlichen Ei nw rkungen von Methyl enchlorid zu
schfltze nd, danach die derart geschU zte Kapsel mt i

rydr oxsprBoll ";g;#aﬁh,’eﬁ@fﬁg&%gﬁ ki T R
HPMC-P in I\g!f yl'e d 0|y|d eschhlc el 8**40. Verfahren nach Anspruch 39,
wobei dergge t e ' . ) . Q aft.
A1, - Ver onaanshion Rl GaRCicE A ARE 1 58180 d bl WP Toitlund e S WG
Ansprlche 1 bis 38 bei der Herstellung einer oral oder rektal

ver abr¥i gabadrater RichhdpRENSE) wabsl diSRAEBEIRtIS Rbte @dRfincRiRIBNY | axe ei ner
Er krankung, die durch ein biologisch aktives Material behandel bar oder

regul i er 13ar Verfaliren fhidh ANPGRSV Woli di@Rdite ABRHOMIIE ddkdh HMIG R ientksh SeseuBBwiRs h
aktive Material Insulin und die Erkrankung D abetes ist. 43. Verwendung
nach Aps38.Lu\dnfaikdn nashh ldaspruit 88, iobdi dg Yertahrerk suntichstid Bystidhiubg bieri Kapsai mit Maridli e
Er kr ankung etofaltdagimistandedisti die Gelatine derrt@pdehvor sdhidlidhen Eieirkuaged srorgMetmydnciisiigzt UC h
41, wobei dsshitEsnoind gianachn dig Kerany gesiiiitzter Kapbel i didroxynobyimetiyiceliutnsle-HitialdE (HAMDA Kk UNg
dur ch Wachskhsksh einerbisung vop HRMGPIN Methyenchigrsi besebichitatrwidn zur Ti er auf zucht

wabei das Verfahren di e Verabreichung einer wirksamen Menge ei ner
40. Verfahren nach Anspruch 39, wobei der erste Schutziliberzug eine Mischung von PVP und HPMC

umfaBt.

41. Verwendung von Inhaltsstoffen einer Formulierung nach einem der Ansprliche 1 bis 38 bei der
Herstellung einer oral oder rektal verabreichbaren Formulierung zur Behandlung oder Prophylaxe einer
5 Erkrankung, die durch ein biologisch aktives Material behandelbar oder regulierbar ist.
42. Verwendung nach Anspruch 41, wobei das biologisch aktive Material Insulin und die Erkrankung
Diabetes ist.

50 43. Verwendung nach Anspruch 41, wobei das biologisch aktive Material Calcitonin und die Erkrankung
durch Calcitonin zu bshandeln ist.

44. Verwendung nach Anspruch 41, wobei das biologisch aktive Material Wachstumshormon und die
Erkrankung durch Wachstumshormon zu behandeln ist.

55 , .

45. Verfahren zur Tieraufzucht, wobei das Verfahren die Verabreichung einer wirksamen Menge einer
Formulierung an ein Tier umfaBt, die durch ein Verfahren nach einem der Anspriiche 1 bis 38
herstellbar ist, wobei die Formulierung nicht therapeutisch ist.

43



Formd ierung an ein Tier unfaft, die durch ein Verfahreninach ei nem der

Ansprlche 1 bis 38 herstell bar st bei_.die Formulierun ' '
t herapeutisch ist. 43 * C - Eadqﬁ\g%?la\!’erfahren nach Ammnﬂmml\uugmm
Zugabe von zum ndest einigen der Bestandteile der hydrophilé&n Phdse "zu
Zur ni NAgs byefplnth $ach ARbruGPCE WBNGE YudaBo USH 2uMdbd BREGEE Hor BaASRICIE ber hPdEEHIEN

Ver i Schemeubdn S iahs: o0 Bl 06 RR PRGOS Phs bl sl vernidhon A

nach Anspraigdde der@Bfjen Bostandidlicrdigd (a) rasches Verm schen des bi ol ogi sch
aktiven Materials in einemgeei gneten hydrophilen L6sungs- mittel m't der

hydr aphaw eseridiloa aech Anseuchi1der 46 middsdnd, ober f | achenakti ve Substanz enthalt;
und (b) wahlaymsches Vgrmisehen idecisiolbyjsdh aititan Materialls @ dineanCgveigadtdni hydmphierbidisangz- bei
wei t er em r asitialonit 4e hydrophehet Biiase, i efh& lipphileabhodiéchesekiive Aabstane edthélt, und8 oder 47,
das di e Bea(bherftiweisgZeabe eindycilydrephilen dBeriiiicheimistiven Sulistanz bei weiterem raschen Vermi-

M kr of | ui di sdhem-ungsvorrichtung unfaet. 49. Verfahren nach Anspruch 48,
wobei® das Gem sch drei mal durch eine M krofluidisierungsvorrichtung 15

gel ei t ef8- Wekairengpch Yasprush e A4S 9der 17 Adas e Erarbeitingefloscariplienep Fomizahas e @iner 46

bi s 49, dalkrefluidisipwagsiprighiuphigitnes festen Tragers nit der so gebil deten
Formul i er unfaBt. 20 51  Verfahren nach Anspruch , hel der feste
mage S P ARSBEt,-roPe e Pl e At A NS h ¢
SprUI’f'bescﬁFE' W% in ei nem Fl ui di si erungsbett ausgefthrt wi rd. 53.

ver T ahr g \aaG bn MBS PAMEHcCE pael BREH b7 Aﬁ's&g&' b Bla%eIAR dfe’ ggg%ﬁéhluﬁ%&ﬁes gpn die
Terper af Urroll A& e cobicietbh Hbrlishiid SGRDEC! ZU Ger i ng Und wope)

FLid di si eruﬁgsgas ge I't wrd, wehn die Tenperatur in dam

Fl U'Qd S VfRBRARhdn AREpritAGD, vobdi dertéste ﬂﬁé}_&@&?ﬁrﬁ&cﬁaﬁawﬁ&lsprum 52 oder 53,
wobei di e Sprfhbeschichtung bei elner Tenperatur von 29 Ct 5 *C ausgef Uhrt

Wi rd. 36k Yarfahia nbchAnSitudh 3¢ woBbi RRBpARibeséiidhidhd Ia RMer Fiuldisfruagsbett\ BUBGIIUNH iwd.

Spr Uhboschi chtung di skontinuierlich erfolgt. 56. Verfahren nach ei nem der
Anspr | cé8 VefiahkenSnabib Anspabie i52,wabeiiididisiargRamas elwirgicwiph wehrk dib Tampéeratud iardsm

war den. 3FluiiBierudgsbbin bu gering ad weheh Eluidisielangsgassgakibit iwird S@enbidie Tetmperatob ini dechi €
Uber zogendhidiieruggsbpihzu hokleist. ent eri sch geschUt zt Uber zogen werden. ,,,>,,
Revendi catl ons 40 Revendlcatlons pour |es Etats contractants suivants: AT,
BE, | CH, 54D¥erighien nagb Ansfruch| §2 odpr $3, wibei dESrihbezshighitngtbioioginep iempeeatus weri Q1€ *

compr enan® Gaesopfirt Weshul si on ayant une phase hydrophile et une phase

hydr &hobe, ob (A) |a phase h drog_hi | e est dispersee dans | a phase
hydr oph¥h&erfapn nach einefider Angp ﬁ‘aéé 6 y4ropt die Seliheshichiung fidorfiayiprligh eriolgt.

L I MR SH e

2. Fgﬁr mul 3P16% suivant 1a revendication 1, oC) |a phase hydrophile contient

ou 3, off aRE sl ol 8P Wi o0 o S5 B O Bl "QRRRBCRERUCT, |

humai n, pdrcin ou vin avec un polymere vinylique. 4. Formul ati on suivant
I w;eveﬁagﬁ@ggtgns 1, 2 ou 3, ob |a phase hydrophobe conprend une matiere qui
" 4 Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Formulation pharmaceutique comprenant une microémulsion ayant une phase hydrophile et une phase
hydraphobe, oli
(A) Ia phase hydrophile est dispersée dans la phase hydrophobe,
45 (B) la phase hydrophile contient une matiére biologiquement active, et
(C) la phase hydrophobe contiont des chylomicrons ou une matigre & partir de laquelle les
chylomicrons sont formés in vivo.

2. Formulation suivant la revendication 1, ol la phase hydrophile contient un solvant miscible a I'eau.
50 , _
3. Formulation suivant la revendication 1 ou 2, ol la phase hydrophobe comprend des chylomicrons
précipités de sérum humain, porcin ou bovin avec un polymére vinylique.

4. Formulation suivant la revendication 1, 2 ou 3, ol la phase hydrophobe comprend une matiére qui
55 forme les chylomicrons sur la mugueuse intestinale, une telle matiére comprend une matiére qui forme
une matrice de chylomicrons, un phospholipide et un tensioactif lipophile.



55 _ “forma | es chyl oni crons sur |a muquouse intestinale, clmmmﬂ“mlr"m,”m
matiere conprend une matibre qui r g trice de chyl
phospho (o Ge et un i cac | BARREP | Bt o 2 a b T

m crodmul §i @BmalEdAtphatBeaRtitRS &H:
phase hydr omjurd,@ougs%'}, di %pﬁhr%sg%'k%aﬁgmgh%mg?gg% @g’ﬁgBmgﬁ’%@ﬁ% Ha?ggé)

hydrophi | e co) iaghise tiiRophi dsbdishelRbdddns laPHAEBdroph6tlel VE, €t 5 (O 1
phase hydr oph@pm paassthydéphile donfentune nmatré bibl6giqimert 86tiva; etiNe Matri ce de

chyl omscr ons, (C} laiphasemyq@bphst@mohtiepti:de, et (iii) un tensioactif |ipophile. 70
6. Formul ati on (8 uneweatitrelqai forane @nimatddeidehylondittoris, oi | a matibre qui forne la
matri ce de chyl{®mwhehespiwligidenet ent du chol estdrol. 7. Fornul ation suivant |a
revendi cation Afii)@twiomiflivoyﬂila phosphol i pi de contient de la | 6cithine. i5
& Formul ation suivant |'une quel conque des revendi cations 4 & 7, oOle

t ensi o¥ct§f FP'T"g_?‘ﬂﬂ'Tl q“té""&d?rfﬁ"maﬂm 48y §eolylagmatirg oidurme dh atice de shBmiéros
sous forme §°W 'r'c'l?@s'@PS/cerol 9L Forrmul ation suivant |'une quel conque des
revendi caj rend un_ester de chol esterol. 20 10.

For nul at i Onggrﬁ'" °Hts”'i’a"ﬂ'ﬁ ée"fﬂ? 8 gl §8Y 'ePB?PBPR!iP'ﬁ%\W'éﬂ'TEd"l'a igcitpine i conpr end
t {
r evendleat %’”‘ﬁ;i‘“ Sl i 9*;@%"%“:}&&%'@&?& iy ﬁ'es%aﬁ'f 5pya semmengemy) o

dans | a phase hyﬁr op o% orrru atl o oSVt "une quel conque des
revendi cad i Péhuibtion sdivant IQJQ édéér}e\;eﬁd'l:%hé?@qté'af J]F p%m'ull gsté})ég@ﬁoleg%%l.
valeur EHL d'au noi ns a ornmul at1 on sui van%I a revendl cation

| oyt engi ORC Férmulbgod &@fhht I|uﬁe GUIEBHGES BosbloRdi3Aoht ¢ 219247 céfprend une apoprotemg) EG 30
14. Fornmul ati on suivant |'une quel conque des revendications 1

conpr enant. Bermbletos iscicet i'dne lgLldpdiel s RyéHdicatiohe1 ¥ ab,cdilla pides Hy&déhdvaloﬂnﬁueﬂtQm 15.
For mul at i onsavantwaistibld dens lepkase hydedphebs. 14, ot | e tensioactif |ipophile
conprend du nonool 6ate de 35 gl ycerol. 16. Formul ation suivant |'une
quel cotqué. Banuletion svivintiune qweiconque, dérevandingsiomsad 11, womparenaptl uslersioacf j@phile

i nhi bi teur a@nyneyaiusBHL dauneinsi Wat eur de la matiere biol ogi querent acti ve;
40 aide & 1'6nul sion; stabilisateur et/ou plastifiant, etlou

conser vatl@uformylation sgivag lactevesdication 12,ra lp zensieaptinfiydiophiie sAMBrNdod ingnostiarete de
hy-efr ophobe B':O‘Frpr end 45

% (v/ V¥ oJ: | autre matrice - 5 Ldcithine (ou autre
phosphol i'pi aclﬁg'r" at:@ ;’5’ aé’:"_ e %ﬂ?ﬂ%ﬁc‘l"?f’ "F'?dﬁfﬁ'ﬁ?ﬁf ' 13, comprenantyingensioggtif liggphile
Ester de chdadreydsr au moins 0 - 5 Acide gras non esterifi6 0

- 50 Apopgo For mul atj on sui va
I une QUQF Fo;?&\&l&.oa esglvarné \}ae rr]%er(r:dg:tatllogng fﬂ IQ t suoact%f II'pODW& ?og}preng JBI 'B‘leﬁﬁ%?r@ﬁt
active est protelnlque 45

16. Formulation suivant I'une quelconque des revendications 1 & 15, comprenant un ou pIusueurs des :
. inhibiteur de protéase;
Ao stabilisateur de la matlére biologiquement active;
40 aide 2 I'émulsion;
stabilisateur et/ou plastifiant, etlou conservateur.

17. Formulation suivant la revendication 5, oli la phase hydrophobe comprend :

45
% (Viv)
Cholestérol (ou autre matrice) 05-5
Lécithine (ou autre phospholipide) | 0,5 - 10
Tensioactif lipophile 0,5-95
50 Ester de cholestérol 0-5
: Acide gras non estérifié 0-50
Apoprotéine 0-4
55

18. Formuiation suivant I'une quelconque des revendications 1 & 17, oll la matigre biologiquement active
est protéinique. :



EP 0 366 277 Bl FErrrr 11 11 111
Il 1111 19. Fornul ation suivant la revendication 18, 00 la Eimr'i’rm"]'mm"””m
bi ol ogi quenent active conprend |ER Q368 2HB1| ' i nterf6ron gammer Ot ¢ Ty g ¥
|"interferon b~ta. 20. Fornul ation suivant |la revendication 18, ob la

mat i br e 4Bi | : | r ChLnspline. 5- _ Formul at i an
sui vant 1?" ﬁﬁgﬂﬁﬂ%&%@ﬁfﬁ%ﬁﬁg@gﬁd@g% +1(a)t‘ r?% %Ll%&@gw?rgd%ﬁvae oﬁﬁ'g'gegd ﬂg}ﬂ}rﬁ%ephobe
conprend: % (vhv) 10 . Chol esterol (ou autre

Mat ri celo. Eorrhulatiosunaftild Ridndicdion 1826 fatnaidt® BiBIBGdUeRbA Bdtive corfbrend Pinslfiasi 0act i f
| i pophile 50 - 95 Ester de chol esterol 0 - 5 Acide
gras nor21.cEdmulation Suivant I'une quelcdique dés Jévendications 1 2 20, ol la phase hydrophobe comPieRP! Ot €i ne
0 - 4 22. Fornulation suivant |a revendication 18, o0 la matiere

bi ol ogi quenent active cofpremt—t=a Tatctrtone ==yt hr opol Oti ne. 23.
Forrmul ation suivant la réuendication 18 aoOla ﬁSPWEre bi ol ogi quenent
activieé conprend | a cal ci {dHplpsiéreldousgimmaticep4. Fordal 4ti on suivant |'une
quel conque des revendi cafiLé¢ithing (oy agt® phosphalipid®)3] 6010 &4 phase hydr ophobe

conprend: % (v/v) 30 Tensioactif lipophile 5Chof ¢sterol (ou autre
matrice) 0,5 - 5 OLecit hifster depholagiirdle phosphol i P e 0,5 - 7 Tensioactif
| i pophile 0,5 { Asidggayponpghiigo| ester,ol 0-2 0 - 5 Acide
gras Mon esterifie Apoproteine 35 - Apopr ot ei ne

O - 4 25. Fornulation suivant |la revendication 18, o0 |la matibre

bi .ol ogi quenent active est une hornone de croi ssance ou sonat otrophi ne, un
adLt vat @rForfeulgipmsiiviant daylovendicatios 18, o kenatidie bialagigamentiadtive ditnpRifid laFcakioninbi oNn
suj vapt | dépivesplineat i on 25, 0O | a matiere biol ogi quenent active est de la
somat ot rophi ne porcine. 27. Fornul ation suivant |'une quel conque des
revendi tfiopppation syiver la royendigetion 18500, matire bjgjogiquement aetiveieomprend [aycdicitopine tie
conmprend: ¥ V) Chol esterol (ou autre matrice) 0,5 - 5 50

Iiéd? iztg B Eggiogguvﬁﬁ?u%@vgptggﬁez El{h?ﬁ:lollld?.lle %gg revendi%at@nsﬂo e'l'z/eg\g%éa%: I%{‘L Ia%%%gglgrlg%opq e

0- 5 Apopr°8 e ~ 0- 555 28. Formul ation suivant |'une
quel conque des revendicaiians 1 a 27 qui est sous fornme solide et qu
conprend un excipient solide enduit de |a m crlo8tivs{on. 46
V] 20 Cholestérol (ou autre matrice) 05-5
Lécithine (ou autre phospholipide) | 0,5-7
Tensioactif lipophile 05-5
Ester de cholestérol 0-5
Acide gras non estérifié : 0-4
35 Apoprotéine 0-4

o 25. Formulation suivant la revendication 18, oll la matidre biologiquement active est une hormone de
N croissance ou somatotrophine, un activateur de plasminogéne tissulaire ou Facteur VIIl.
40
26. Formulation suivant la revendication 25, ol la matiére biologiquement active est de la somatotrophine
porcine.

27. Formulation suivant I'une quelconque des revendications 1 3 20, 22, 23, 25 ou 28, ol la phase

45 hydrophobe comprend :
% (viV)
Cholestérol (ou autre matrice) 05-5
50 Lécithine (ou autre phospholipide) 5-40
Tensioactif lipophile 10-70
Ester de cholestérol 0-5
Acide gras non estérifié 0-5
Apoprotéine 0-5

55

28. Formulation suivant I'une quelconque des revendications 1 & 27, qui est sous forme solide et qui
comprend un excipient solide enduit de la microémuision.

46



EP 0 36B 277 Bl 11111 211121 lii
Formul ation suivant |a revendication 28, 00 |'excipient soli Bﬂ!“gﬂu“,“‘mml“‘“‘
matiere qui se dilate rapidenent ER 0368228 B1d" un li qui de aquedXs mos  *
Formul ati on suivant |a revendication 29, 00 | excipient soI i ds conmprend: 5

% ( p/ P) %I’ QQMHPOEM gn? ‘a rgvegg‘ catlgnaés(,: Iouq I(.le%F'?i'?'}t %tgidé eQanéA‘ %Iat%re qui ge 9 |a% rap:deme&t

5 - 25 10

20 Hydroxypropoy ge 1" "Fu'deaqueux 20 - 60 Tensioactif 0,1
- 20 5 34, FEmumHn%L.vmammaﬁonlza b PYRBRAGBide QBmprsha :0d | * exci pi ent sol i de
a une yal eur nutritionnell F'orrru l'at1 on suivant |a revendi cation 31,

00 | ' exci pient solide est rctd. A-etre—33—erAp-at+ex sui vant |a

revendi cation 32, 00 |'exc|pient proteinique cohp? &M |de | a poudre de soj a.
20 34. Formul ation suivant| Carbagmétbiddeliise oicigles| raevendi cati ons 1 a 33, qui
est formul ee pour 8tre prof agdealgitquaani ere entefi gues |25 35. Fornul ation
sui vante | a revendi cati on 34Géletime est solide et fui2-e8t| protdg~e de nani bre
enterique par du phtal at e dHidrekverssyiselivjepd ndt hyl ce40l-80 dse (HPMC-P) . 36.
Fornmul ati on suivant |'une [lensieatitiue des revend| 8atridrs 1 a 35, qui eat
sous la forme d' une capsule. 37. FornuTatiron survani Ta revendication 36,
00 |l a coque de |la capsule contient de |la gelatine dure. 30 38. Fornmnul ation
sui vant® | . renamsbn GaildnOa redeéndicaton 28, of PeKdRieAtROIMB ladhé ViuhikRomsils. Pr Ot egee de
mani ere ent 6rique par du HPMC-P. 39. Utilisation d' ingredients d' une

f or mul at i 32n Fermulation tsuibdntia esveridichtion 36 we eepienteviRBditprdimps. 1 a 38, dans |a
pwparatlon d' une formul ati on adm ni strable par voie orale ou rectal e pour
| eyt ra;[, ol €¥9e Fiermolgtion uiyanblp keyendication 82,@b uuexcddm@mﬁimusumwtmdall@oddrb desdjigai t e ou
contrgle ar une matibre biol ogi quenent active. 40. Utilisation suivant |a
revendi cat Gprmglgtion suivank M'ypa akeieonausi des eqypngisationnt 2zt dui estéarmulée pdu B rbiégfe et

| e ddsordrede®mendreentfriguat e. 40 41. Utilisation suivant |a revendication 39,
ot la rratl bre bi ol ogl uerrent ~active est de la calcitonine et |e desordre
est suscebt Fpmulay F“éa |a revendlication 34, qui est solide 8 quiRst pratogée deimanigrgepi§rinug gandunt

| a revendi cBYIYR Tauroxgropvimetyicpliuioge GPME-BY; querrent active est une hor none de

do o of s EaMacR syef S Sl Bs SigRiRRdTR T A ol et S lerme Bme Pl
! \adm Ni Sgpr %r}nglgt{oﬁ sﬁlva?tﬂh Lnd@aﬂmge %H‘?arl;log&eGdeTJ éab%nge(:&nlﬁ HLH%EI‘? %é?artl av.?el}.l on

sui'van® 'une quel conque des revendicatl on est 50
non ther aiae Hirnibfon shibant Tk QGBMRIRAUS7, lod 1P cERRB" B béilind! dbh Sost ?fogpééigé @hnidre

sui vant I'uaﬂergwﬁagg@qmcﬂes revendi cations 1 a 38, susceptible etre

i ng~rde par voie orale ou rectale, |e procede conprenant |e nelange des

| ngr edi_erdes uiilddion BingRsBIdks Buno/Biulatich SURAR NGHe GRbItdAGue’dbs réveritiRamNS N 38, @Asliat | ON
d' au nBi ns ppdraoe 8'uneBMUlBSorCANMMREEHN par F6ie brloiasRa sl RDFbtbRontoRld praphpS
guel ques- unkxield'sn ddsnieSastoptibdel'dira trilid a8 eorrf @ lpaine hatidrekibicgiquenent gaivé. api ds et

| "addition des conposants restants. 46. Procedd suivant |a revendication 44

OU5 C dpUillisation suivdnt la refndiCatiad 39,2907 laBhatiere biologiquement active est de Iinsuline ef Ig|
| fiésordre est le diabate.

ol |

M. Utilisation suivant la revendication 39, ol la matiére biologiquement active est de la calcitonine et le
désordre est susceptible d'étre géré par de la calcitonine.

42. Utilisation suivant la revendication 39, ol la matigre biologiquement active est une hormone de
croissance et le désordre est susceptible d'étre géré par une hormone de croissance.

43. Procédé d'élevage d'un animal, le procédé comprenant I'administration 2 I'animal d'une quantité
efficace d'une formulation suivant I'une quelconque des revendications 1 & 38, ol la formulation est
non thérapeutique.

50

44. Procédé pour la préparation d'une formulation suivant I'une quelconque des revendications 1 & 38,

susceptible d'étre ingérée par voie orale ou rectale, le procédé comprenant le mélange des ingrédients.

45. Procédé suivant la revendication 44, comprenant I'addition d'au moins quelques-uns des composants
de la phase hydrophile & au moins quelques-uns des composants de la phase hydrophobe, sous
mélange rapide et I'addition des composants restants.

46. Procédé suivant la revendication 44 ou 45, comprenant :
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*C [ MSs (a) un rrel.ange rapi de de |a matibre biologiq quenent active dans

un sol vant hydrophile approprie avec | a phase hydrophobe qui r“"mu,m!
tensioactif lipophile, et (b) fHRAQMB2A/Bent, |'addition d'u len"”",
hydr ophi | e avec un n6l ange rapi de suppl nentaire. 6 47 Proced6 stivant” *

d | a
revendi cat | &ﬁuﬁ eiade Eag %e ;a;%g re ﬁea%fmmgé ol GG SipHlch é“t :

t
revendi cat i gfj ¢ ltatn%”le mﬂﬁ%ﬁ acm%i@ph 1 ggﬁaﬂﬁe pBhbRe! | de

m crof | ui di sati on. . roce sul vant une quel Conque des

revengi qptpeiads divam w&veneae&mﬁ #4)asby ke cBrﬁM&ﬁﬁlﬂﬁiHosuﬁimklﬂ nfiERddksURint 8 Phditk® avec
| a fornul addncaapm"rtﬁlm.&grumamw Procede suivant |a revendication 49, o0

| " exci pi ent solide est enduit par vaporisation. 51. Procedd suivant |a
revendi aatRrouddd Guivanfid esverelicalion &M tou PI&r mékampe st péisisd) roie Stbis rdand ub eappeasiisdain | it
de fl ui di geitrofuidisatiid. Pr ocedd suivant |a revendication 51, oOle gaz de
fluidesation est chauffe quand | a tenp6rature dans |le 20 lit de

f1ui di s4%iRseréd&suiventdpnefquplixingueedes p@ridisatigasr44cke4d tarripcingrd tei revdtepeint dfup fexaipianit
quand | a tselifeavestiafornuiptiensainsifolmép. de f 1 ui di sation est trop el evoe. 53.
Procede suivant |la revendication 51 ou 52, 00 le revQenent par

vapor i s&fi '%S?Fég%i""’ﬁ’ééﬁ pyendication 49, eliewciniont ealige qstendujt par yaporisationc, ' 26 54. Procede

sui vdht Jf uel co e des revendi cations 50 & 53, 0O | e revteonent par
vapor | s BLiHSEE S BTG S50 Iy REMEN T VeERTeal B chob TG 6 Tt
revendi cat’ ﬁ? %k9 a 54, 00 les part I cul es enduites d'excipient 30 sont

graaul eg§ Prt?c@ gfvgrﬁ%gﬁ'r Eﬂ:éﬁ §1 otl gﬁuu&%p&%%t ﬁigu%r G %rllad{.e:%a raiatt?rg% ?e gugS
0Q | g Pd 21t i B ruiidblon b 5 H?a,aﬁffl o Bl o L [ i due-

at,g}.lgg{ﬂ |vééme que conque es revendrl ca
f or mul atlon est encapsu? eo dans une capsule. 58. Procede suivant Ia

revendi gfitprsi@dd uivaiOlal Rvén@icdiibn 8 ol ds2C 39 I8! hévateinbht Ip8Nbapdfsaton &€ dalidsNE uhdir €-
40 59. Prm@rj@r&wmc&d-@ revendi cation 58, oa la coque de g6l atine dure
est pgotegee de mani bre enterique par du HPMC-P. 60. Proc6d6 suivant |a
revendi 64tRraddédSuivahtd'ufly QBROhuE GeeRnaitdtiont’' 50I053) ob o lemteiient 1N tvagdRsatich esapsul e
avec une nmsterminest. capabl e de prot6ger |a gelatine de | a capsule des effets
nui si bl es du chl orure de 46 net hyl bne et, ensuite, le rev~tenent de la
capsul eb5%iRmerédésuivarigions gueiconiye gbst aVadlgattd\stm 5% \op rlespattiowes dndyites @lekaidient e
( HPM3 P) aeentm@y@éde' une solution de HPMC-P dans du chlorure de nethyl bne.
61. Procedd suivant |la revendication 60, oa |la prem bre couche protectrice
conpr enB6-(Riocked sigel iyae mipioonaue des yepsications 1R Bn 9P destradindespadyites doxqiniant
cont r act arfP¥ reGLeRARENRESnige) . proc6de pour. | a pr epar ation d'une
formul a [ e ut i gue conprenant yne I .croenu on ayant une, phase
hydr (ﬁ)hH ?@gd%l ﬂa%eeq %IPB%H??H Ven%‘"é"%“?) 44 2 56, oy 'I'i)f°'1“bl'atf.‘?ﬁ SSLAPHRIANT e
contient Ufig ??ﬁ'f? bre bi ol ogi quenent active, et (B) |a phase hydrophobe
Cont ' en& q#éoé&é‘éﬁlvs’-{ﬂa%\%ﬁaca% é'}”é% IngtEqug Ee Ia%adﬁgglg L&nﬂeng Se Ja?&#l%lel t?rel es

e proce

| om crons son ormes 1n I'spersion de |a

phas@o gl 'FRRBAd KivaR S revéhdiids %s,*&ifi'a[ &Q@@@gélﬁiﬁe dure est protégée de manidre entérique
par du HPMC-P.

60. Procédé suivant la revendication 59, le procédé comprenant d'abord le revétement de la capsule avec

une matiére capable de protéger la gélatine de la capsule des effets nuisibles du chiorure de

45 méthyléne et, ensuite, le revétement de la capsule ainsi protégée par du phtalate d'hydroxypropylmé-
thylcellulose (HPMC-P) au moyen d'une solution de HPMC-P dans du chlorure de méthyléne.

61. Procédé suivant la revendication 60, oll la premidre couche protectrice comprend un mélange de PVP
et de HPMC.
50
Revendications pour les Etats contractants sulvants : ES, GR

1. Procédé pour la préparation d'une formulation pharmaceutique comprenant une microémulsion ayant
une phase hydrophile et une phase hydrophobs, ol
65 (A) la phase hydrophile contient une matiére biologiquement active, et
(B) la phase hydrophobe contient des chylomicrons cu une matigére 34 partir de laquelle les
chylomicrons sont formés in vivo, le procédé comprenant la dispersion de la phase hydrophile dans
la phase hydrophobe.



-

EP 0 366 Bm 11 1 11121 Tu LIp .
Procdd4 suivant |la revendication 1, 00O |a phase hydrophile JMMQM!"N”M”H"
solvant miscible a I'eau. 3. ProcER836B2(4RT 1a revendicatior 1couLs, no
phase hydr ophobe conprend des chyl om crons pr~cipites de serum humain,

porci n ou, bgyi A ATV | : . | a

revendi chilzf i g%@fgﬁaghly%"mgléx a%‘f?zﬁse {/@#%BWEB@“’%’E%%@%& ﬁé#g%?n}%f re qui

forme | esg ChybEl SivafiSia SoVendicatdhlflWaUS Soul A Shadd Rhdphotdrmbfhd @ed RhyidiGons
conprend ungsaEitss BE Ssry hunfa, PRCiVELPLOIR bde @R pslfmE&Vihylglecr ONS, UN

phosphgl i pide et un tensioactif |ipophile. 0o 5. Procede pour |a

pr epar at i N pebcétd Buildnt [ALIbv@dhdication ) 2100BC 6l ipHass hG6ARbIR G Mrehld GhelTheflibre GUiLibrine ON
ayant une plasryldmidomszil kenuqiioussidtegtinals,ané yells malitedeompesad (g mbtidrepduaeme une

hydr ophi | e eetfite dendhylomieronsan flosphbiiplib etunciereivectt lipagtile.ve, et (B) | a phase

hydr ophobe contient: (i) une matibre qui forne une matrice de chyl om crons,

i 5 10 6. Pior§dé pourpla ospération diuge forreulation phaymageutiwencompeenant fing injgofmulsion ayiaed
procedd compreciesethytirgphile etvne phagmhydeophaesfiase hydrophil e dans | a phase

hydr ophobe. 6(A) Pirbss figiraphie cantient uge melipeaidlegiqupraent activruets, oa | a mati bre qui
forme |a mat rBtla pirse QydirbeRocPligdt :cont i ent du 20 chol estgrol. 7. Proced6
sui vant | a revdbtnednatiprgquijorms upg magrice g chylomigieienhol i pi de contient de |a

| eci t hi®ne. & Pr‘ﬁé‘@&??sgrl?lim?t,' ne | conque, des revendi cati ons 4 A 7, 00
e tenslonct i 1 PR FP R e S onen, [ S PP 18 PP B Po
est6rifie sous ap PN or  de glycdrol. 9. Procedd suivant |'une

guekcong A ' ' 8 |, 2Ll ter de
cthes;oEt% Plisads SiP bidigin o st P Rete ool € kil ML TRENHINERLE |
& 97 oa la tor rruﬁ ation conprend une apoprotei- ne. 11. ProcEdd suivant

| " une quey, CoREsHR sttt b PvEHURERtoR 4] HELSE, do &pﬁ&ghdﬁ&ﬁé Sninbda Byiinephobe conti ent
un sol vant m scible dans | a phase hydrophobe. 35 12. Procede suivant |'une
quel conque erssdsaviRmt iI'aRtdueiBdhqle des kdvendidatidnd 4f 07,8d 18 ttdneiBacGONPBSHEE orbilend un
tensi osct i f adigedraBtongRe enameestsrig sow farte diskier db giéroi Nns 17. 13. Procddd
suivant |la revendication 12, oa |e tensloactif. hydrophile conprend du
nonost earst Erodéyé kANt Mhe Indelcdrquecded fevendicationt 112 81102 laigadulationoesepabed un ester de
revendi cati orlestérok 13, oO | a formnul ation conprend un tensioactif |ipophile
ayant une val eur EHL d'au noins 10. 15. Procdde suivant |a revendication
14,” oa30l €10 Bregdd§ suivant I'ung pusisanque desyryendieationgd 3% o il fermuletion somprendeng pRopmi-1 6.
Procedd sui ?&nt 'une quel conque des revendications 1 a 15, od la

formul ati gn_copprend un ou gl usi eurs des: inhibiteur de protease;

st abi | i satlefifec ﬁ“%&’l‘r‘ft"]"??“g m%%g%gmw"sab?i 1900 Igophase” hydropbgbg congjent un
| enul si on; s@‘faﬁm'f‘i' Ht%8uP P R NYAPELE; i ant, eVou conservateur. 17. Proc~de
ggIG\ZIE;.n'FBI ‘le E%&gghicﬁj‘rj‘ uﬂn uSek:or(l)q%e Idg‘s rg\pe?igigatipr%qréoﬂbgﬂb Ig fo(l:'r(r)u%ﬁ)r? Qc(ajn:\preSn% uﬁ?ensioac%:fp 0
' : hy p\‘ni’leI an ne valeur EHL d'au moins 17.
N 13. Procédé suivant la revendication 12, o le tensioactif hydrophile comprend du monostéarate de PEG.

14. Procédé suivant I'une quelconque des revendications 1 &4 13, oli la formulation comprend un tensioactif
lipophile ayant une valeur EHL d'au moins 10.

15. Procédé suivant la revendication 14, ol le tensioactif lipophile comprend du monooléate de glycérol.

16. Procédé suivant I'une quelconque des revendications 1 a4 15, ol la formulation comprend un ou
plusieurs des : :
inhibiteur de protéase;
stabilisateur de la matiére biologiquement active;
50 aide & I'émulsion;
stabilisateur et/ou plastifiant, et/ou conservateur.

17. Procédé suivant la revendication 5, oll la phase hydrophobe comprend :
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% (vh)Y Chol esterol (ou autre matrice) 0,5 - 6 Ldcithine (ou autre——m

phosphol i pi-de) 0,5 - 105 TenS|o
e g, 00 s e UM

10 18. Procede suivant | - tions 1 a 17, od Ia
mat i bre bi ol ogi quenent aftive est proteinique. i@(""’Pﬁ ocede suivant |a
revendi cation 18, 00 | a ehélésrol ualteGhaésyrent| apgis/¢ conprend |'insuline,
|"interfe- ron gamma ou | 'Lédmhifd beatd phprdlipidsd .| 65 oned6 suivant | a

revendi cati on 18, 00 | a pasnsladif lpoghil®gi quenent| astes/¢ conprend |'insuline.
20 21. Proc6de suivant | ‘Estasleghedsenque des rlevedxd ¢ations 1 a 20, oa la
phase hydr ophobe conprengdAcigé grasrioh estirifié est er ol| (oustalitre matrice) 0,5 - 5
Ldcithi ne (ou autre phospApéprgiinge) 4- 10 24 ©0-4

Tensioactif |ipophile 50 - 95 Ester de chol esterol 0.
- 5 Agids gras non esterifie 0 - 2 Apoprot6ine-

0 - 4 308.2%0066¥ Qivarldrusd dusRbiquéd Bes! BVeRAISHIGR U P17, b8 1a rﬁaae.lea:.dquué?&eﬁt active est

bi ol ogi quei@atiqRct i ve conprend |a calcitonine ou I"4rythropolltine. 3s 23.
Procdd4 suivant |a revendication 18, oa |la nmatiere biol ogi quenent active
conpr ends.| Rocsad givariia reeondieatism BTN la MdizreRidkgigtdhedtaciviombrentninsgine) Infstigue des
revendi catrorogenia om 'BOérARb&. 23, oa | a phase hydrophobe conprend: 40 % (vv)
Chol esterol (ou autre matrice) 0,5 - 5 Lecithine (ou autre phospholi pi de)
0,5 - 7 20, Procédé suivant la revendication 18, oli la matiéreThiplegiquement active qomptend Einsuline. 0,5 -
5 sEdt er de chol esterol O - 5 Acide gras non esterifie 0
- 44 AD8br Pracgsié suivant I'une quelconque des revendicatigns. 1 %1205 gl laphasphyskephebecagmpransd: | a
revendi cation 18, od | a matibre biol ogi quenent active est une hornone de

croi ssance ou sornat OtI’OI)hI ne, un actlvat eur de %ppasn nogbne tissulaire ou
E?gf guir }J[IelrréntSSactzitsi/ePreg o °a'r§E eﬁﬂ’ #hi n B’ 3 r1e25’27OOPlr gcggg glrj?vant
I'unesgvJ 3e| conque des revp ua"re 'daSZ 30 b5 ou 26, od |a phase
hydropﬂobe co?rprend' 50 77 Bl |° s [ O 20 |||p| TN
|| |[] | 11111 121111 11 rd - ' 'g:g '

o Apoprotélne 0-4

~

- 30

22, Procédé suivant la revendication 18, oll la matiére biologiquement active comprend la calcitonine ou
I'érythropoiétine.

35 23. Procédé suivant la revendication 18, ol la matiére biologiquement active comprend la calcitonine de
saumon.

24. Procédé suivant I'une quelconque des revendications 1 & 20, 22 et 23, ol la phase hydrophobe

'\,x comprend :
40
% (viv)
Cholestérol {ou autre matrice) 05-5
Lécithine {ou autre phospholipide) | 0,5-7
45 Tensioactif lipophile 05-5
Ester de cholestérol 0-5
Acide gras non estérifié 0-44
Apoprotéine 0-4

50
25. Procédé suivant la revendication 18, oll la matidre biologiquement active est une hormone de
croissance ou somatotrophine, un activateur de plasminogéne tissulaire ou Facteur VIIl.

26. Procédé suivant la revendication 25, ol la matiére biologiquement active est de la somatotrophine

55 .
porcine.

27. Procédé suivant I'une quelconque des revendications 1 & 20, 22, 23, 25 ou 26, ol la phase hydrophobe
comprend :

50
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C*L M S * %(Vtv) Cholesterol (ou autre matrice)~ 0,5 -

o ;
Tensi oactif 1ipophi 16— © 1082 0a882Zt 8 de chol ost eroll (NN TN AN -
5 Acide gras non esterifie 0 - 5 Apoproteine L L S 0

- 5 10 28. Procede pour | g—preparation d une fornulation pharmaceutique, le
procedd conprenant |e revdtenent d'un excipient |s®l¥dg avec une fornul ation
suscepti bl e d' 8tre pr6par dechybwidilolsus fidfcey U VRNgsL5Yne quel conque des
revendications 1 a 27. 5 |23cithteQsutile sHdéphaipide) § seVerldi cation 28, 00

| " exci pi ent solide est undg TeatibRtitdipspite SO di | at ¢ wapp denent au contact d' un
| i qui de aqueux. 30. ProcedeEstiidyétdlestsrdal r evendi cqti ons 49, oD | ' exci pi ent

*

solide conmprend: ,-' 20 %|(Midé)gracashas¥yfiet hyl cell ubesq cal ci que 20 - 60
Aci de al gi ni que Apoproine 25 Cel ati ne 0-5 2 - 20
25 Hydr OXYpr opyl Cel I Ut 0S€e 20 - 60

Tensi o#cti f 0,1 - 20 30 31. Procedd suivant la

revendi caig] Pracéd8 podlia prefargib bRy folatichConBrmdbititidi) 18 Brocstd! doinbrofiAT' B rbvBtemar
Procddd sui ¥ambxcipnt SM&N5Ue6 ahd RAnuldion Qisceptiti 81 SiBparsdYPat B poedds RLInE N aUE.
33. Pr oc6deqseitbias tes ravendidblondi1@atzi on 32, ot | ' exci pi ent prot6inique
conprend de | a poudre de soja. 35 34. Procede suivant |'une quel conque des
r evendi®c 9i proesda sGvadBla reendidaionaast ob Kbecifént Solide! B ufls MitRRL duDse @Rk Gigicdmentde | a
f or mul at i onconBbt d'UArliq@deckiuewsuii vant | a revendi cati on 34, qui conprend une
fermul ati on solide protegeo de maniere 40 ent 6rique par du phtal ate
d"Nd¥dr ox 38+ Blogddéeuivept 2 revendication 29, lfPRaRcipipnt sgie camppandc6 sui vant | ' une
qugl(ﬂcoggque des revendications 1 & 35, qui conprend |la fornul ati on 4l abor 6e
sous |la forme d'une capsulle. 45 37. Procede sUi vyaghy l|la revendi cation 36,
ot |la coque de |la capsule } } 38. Proc6de suivant
| a revendi cation 37, ot IaOESS i pr ot egee de nmani bre
enterique par du HPMC-P. gofcleediongi®ceqe suivant Pa2} ¢vendication 38, le
procdds# conprenant d' abord ﬁéé;f%\p igr]?slnt de la [cgpsSfll ¢ avec une matibre
capabl e de proteger |a gel a.}jnggycﬁ(’eoy_,,%”g%epsul e %1_ ¢ts nuisibles du

chl orure de nethyl bne et, ensmq e_ rev-~tenpnt 1a capsul e ai nsi protegee
par du phtal ate d' hydroxypropyl mthyl- cellulose (H IPM:P) au noyen d' une
sekution de HPMC-P dans du chlorure de ndthyl ene. 55 40. Procede suivant

" | a’r ev@nditcBiopdds sugnt Iy tevendiclion A8, ab Eexeipiont [5elide p ynesalepr nutsitienaelier end un nmdl ange
de PVP et__de %%/C 51 EP S . I
366 2717 32179914 u4vent lp revengigation 31 90 I'exgipipnt solide %t PREINIMS-edi ent s d' une

f | ati j | I d di i 1 & 3 d I

0ot ot e ke S SN B S Rit B St e o

le trait %Epl%cég@ sl:iganp E‘)flg%élu{ngﬂ Ses%%ﬂ?.éjaﬁérgr 1d5 e.is,s&%%?e%r{t,b&eeplu I, tu{leepl:[o{egtlo%e ou
tioH. (6] g acti ve. ]

contr8le Paindhbse d5AL foRufa I quernen
N 35. Procédé suivant la revendication 34, qui comprend une formulation solide_protégée de maniére
40 entérique par du phtalate d’hydroxypropylméthylcellulose (HPMC-P).

36. Procédé suivant I'une quelconque des revendications 1 & 35, qui comprend la formulation élaborée
sous la forme d'une capsule.

45 37. Procédé suivant la revendication 36, ol la coque de la capsule contient de la gélatine dure.

38. Procédé suivant la revendication 37, ol la coque de gélatine dure est protégée de manidre entérique
par du HPMC-P. .

50 39. Procédé suivant la revendication 38, le procédé comprenant d'abord le revétement de la capsule avec
une matiére capable de protéger la gélatine de la capsule des effets nuisibles du chlorure de
méthyléne et, ensuite, revétement de la capsule ainsi protégée par du phtalate d'hydroxypropylméthyl-
cellulose (HPMC-P) au moyen d'une solution de HPMC-P dans du chlorure de méthyléne.

55 40. Procédé suivant la revendication 39, ol la premi&re couche protectrice comprend' un mélange de PVP
et de HPMC.
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5 427 Proced6 suivant |a revendication 41, oOla natiere biol
active est de I'insuline et le desordre est | e diabete. 43. @!"ﬂ mm ”“",
suivant |a revendication 41, ob §R0 368 2B b of ogi quenent acti

calcitonine et le desordre est susceptible d' 8tre gere par de la
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1 §2. Procédé suivant la revendication 51, oll le revétement par vaporisation est réalisé dans un lit de
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563. Procédé suivant la revendication 52, oll le gaz de fluidisation est chauffé quand la température dans le
lit de fluidisation est trop faible et ol le gaz de fluidisation est refroidi quand la température dans le lit
de fluidisation est trop élevée.

45 54. Procédé suivant la revendication 52 ou 53, otl le revétement par vaporisation est réalisé i une
température de 29°C £ 5°C.

55. Procédé suivant l'une quelconque des revendications 51 & 54, ol le revétement par vaponsatlon ost
intermiitent.
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66. Procédé suivant I'une quelconque des revendications 50 & 55, ol les particules enduites d'excipient
sont granulées.

57. Procédé suivant I'une quelconque des revendications 50 & 56, ol les particules enduites d'excipient
55 sont revétues de maniére entérique.



