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Emulsifying Agents

Emulsifying agents useful in the present invention include those compounds that create an emulsion in
vivo, and include, but are not limited to, the materials, and combinations of materials, such as cholesterol,
stearic acid, sodium stearate, paimitic acid, sodium paimitate, oleic acid, sodium oleate glyceryl mon-
ostearate, polyethylene 50 stearaie, polyoxy 40 stearate, polysorbate 20, polysorbate 40, polysorbate 60,

§6 polysorbate 80, propylene glycol diacetate, and propylene glycol monostearate. The emulsifying agent can
also include those chemical materials and constituents that make it similar to "low density lipoproteins”
found in human plasma, such as, arginine HCI, gum acacia, cholesterol, cholesterol ester, phospholipids,
and fatty acids.
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| i poprot.ein profile in humans. The |ipid conponent includes, but is not
limted to, cholesterol, oleic acid, stearic acid, sodiumlauryl sulfate,

| ecit hins, sodium|l auryl sul fate vm%':hols%%?qq#ﬁ phosphat ids, palmtic acid
and phosphatide phosphate choline. 55 The proteln conmponent i ncl udes,

but is not didEhaERzyndhivdds t he anmno acids or | ow nol ecul ar wei ght
he—nvst—pre%yer'r-edb—a’m n

pr ot ein. 0 acids include arginine, lysine, histidine

and aspartic asa.nﬂers aRdl ohdyme MhiditorP uSdHS Tk @Md RERMShVRAtioh Fd @ SUPLIRIS caable of
gl obul i n.  Fnactivaiieg & inkibiing @ ddonPsf Qegradiibry marhiiQiah eftyfSs SUcR a6 PERIdARS prdtédies, he
| ow nol eeulpabspn&w&bé gUtHicab-Msilh-r@i¥hydebgarasd] add indulif Abgravingf enbyeie\Vee,Ninsbiinksd. The
about 3:1 luabifsk eerhioasdsieiugéltbut &8 nat Ipfited & sestylanmihe) Gteampindlcohdl,naitrid aqid, dkBticoamil,
pr ot ei NS artssticiamine rHOl parbphasphats,i tdsttaholdhinb, ovamlutqii, ethganijpmis tétasceadNipddasdtantde,
Chol est er ol phénythgdrazinéStiiroxyfamire afih 8-hyisdgeinalihe.( 1499 , Phosphol i pids (25%, 5
Fat (14%, and NEFA (FFA) about 1% has been found to work satisfactorily
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fatt ac?"dcéPﬁ“F? . and pol yet hy| epe fatty acid ester
y The composm%n F\)Nas reparéd utilizing” a mogﬂ‘ied 9Ftre d” plr-A- low, model SFC-Mini-S 220 Vv,

60HZ, 3P (available from Freund International, Tokyo, Japan). The standard Spir-A-Flow was modified as
follows. The mesh-holes in the rotor were found to be {00 big. Accordingly, two additional mesh rings were
added. The mesh rings were also oriented so that the particles would not fall through.

65 The Spir-A-Flow was also modified so that the air being pumped was dried and had all oil particulate
removed. The air was dried to 20% absolute humidity. The air flow pressure was also increased to 920
liters per minute and the air flow was oriented so that it was blown up through the base.



Enul si fyi ng Agents 50 Enul sifying agents useful in the present invention
I ncl ude those conpounds t hat creat (ﬁ% W on in vivo, and include, but
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Triethylamine HCl is used as an insulin stabilizer and as an anti-foaming agent.
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to their.surfaces were then coated with a solution conprising 6% by wei ght
pol yet hyl ene gl ycol non- ostearate éEWé%Q obt ai ned from KAO, Tokyo,
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I nserteéd. To create the conposition of Exanple 1, the rotor was (and
accordingly perforated disk) rotated at a rate of 300 rotations per mnute
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Pol yet hy| a¢fed g gepeapgule vithithe @%@F’%L'Q%@MRW“Ja an: EMANON 3199, Lot
No. = 12744Y) M3 P& e ¥°ff%W'r%fP’éP‘Eﬁ'°' °E'/‘SH‘i"FF ﬁta'"’;’d t gonsi

of 3. 0 gl wmche Chs Sy utef a5 pdp o leck
Particl es lm %rff’ A t%‘a ?égll '§ y? n:g‘gl (I oré;::t hen
enteric c 4

Cho Iester Es él:t ° i%ﬁf ﬁ%é% eggf)o‘f g‘ ak ?ﬁieﬁM
SO GLL,JJ loo éo% anal w%:%%n%iyJe@ Fio&o :
Tri éthy aﬂhéb%e .n. th w& méimrp psifcR!d ne@ 4 Slohg ri
Kagaku, Jafb%nupo ect's eexh 13Tl thdthéttlr 9 HEUrPBRY bis&d dilébRI8mm hb iuﬁ\a

Yakuhi n, ¢ pireatith th&fla)s 1 234 X [err] Polyethylene Aycol Fatty Acid
Esters ( KAO The blsedgiuchaRibis Halyiitdphbd3dkttitically 1of B0 subjects 4rdeexholurafigr theaktiristra-
(NOVO) 25 8 tishndftits ifidulin. At approkifniately a0:45] the Jirstiub@ctastartedtol cofplélh Bishiut tealving blurred vision,

i nsul i n-i péiy Unadlk it GoreatwERd davingedauseaSByaM1:20nthellsame Siibipbi $tarted rto asnabigh-about
adj ust er . crimpied nd teamibitg ihi@le arss arsidehsarpd asld swestirgl Mhesdeednd |shijjet alsochbmpdainadh of
ant i - f oanvaughhagjmiter synipoms but6? (s ORenSity5AtE1:30. BN sibjelits| were gives 25wt of purh erangsall
i ngu) i n civwepesd the tirst suthjecEadditiphatly donguemed E9fhwpicof e dofcdili cal |y with a sanpl e of
Actri pisel i ntGnawesioleter, betls ualinipers diad; thp Glandarddiesidast Ghee thodiaidpst otyen anihe fiptaday of

i nsul i n c8rpRsyiat he pamedimeaft0g bah sublepts facpivpgha ybratanepts njsction of 16)1.Uqgt TrpgRin
nonoconpofRIHEr {pisstatin isulipyd A qppigeimateli 1050, bath sybjpclyy began & SPREPIEY hB?S! f“§ 1
was di ssoﬁ?@‘t&"s B °"s'6ﬂ‘?q‘ Pb QP!P"t')’n“'a Purg; Beofb %‘P‘E’ E’B’ﬁ iSpred pugg o 9 “H‘i?t

wat er . mé’e'ﬁaﬂ e b Qol od _glu ]!f u ed at
| PRI 8 %§
: nau 1)f t ﬁgm Eéz ora gﬁ}fﬁﬁo%smo 'gg%xag El dlsaé.\pezg% b fﬁ El after

reverse
chronatograp i ndi cat ed t hat both sanples contain the sane
amgyat of 4 pkcally eqU|vaIent insulin. (See Figure 4.) 10 TEST 1-B In

this te,gt om crographs, using a scanning electron m croscope, of the

oral insuling GRS Heldrdd msiih cERIRBMINGF ExampR1Gvak 8drRRsterdd® P Thd@Vidugls 3iRidridg ok
coatings qikulih f&p&asﬁtldrdbess \Welligs QDY asll Bys [WBidGGRIsOSufféring CHovre Adn-idsalinVaépehdent
conpr i sed didtietes rlitié QNIDINY). Vil IDDRA, patibin®s et cargatfbran @ hospial Iettiry frad inmimubnyof el e,
et hanol | daysakierto tdslingtanditei Olgodar 10klstwe® rpgulated by @praper fndfld) digand & iserlad bion
showed # elsaticutar@bys isjsaiibhs ¢f aredulac insdlin (TabgSiin. Thé KICDIM patients ivad theis blobd anger avpls

di anmet er) cottrolledsy ian hespitial hdietr andy py oya) | aleiirlistratios eof borald Bypoghedemici agemtsasuchcésed
to rel ati edérgpronamigle (iabinaseghanuiagtarerbion Pis® LaomtagpeRidsien, New ¥k Nage di arret er ) of
chol estrol hes erning P tha first daysel festingea foauias breakiast wasSarsumpd )y qacttof fhe peatients but
magni f i camecﬂﬁa' Gypogiesic asets §?Pa*ﬁéd"qcPF§’i9P‘Fsrf"l€‘-‘rﬂ9’§t°éF@“'iar“@’e\ﬂ'@ﬁ“iﬂ om thg paliphtEt ed
20 wit P n H}? SZ;’B%Z}L%@ r8] |agraigistiztion ?féveeagpm rigiecioss ‘Igﬂﬂeé”% ""'F [eeppposition

of Example 1 and

ules of the lipolytic enzyme compos ion set forth in Test 1 . Blood samples
were taken from the individuals immediately prior to administration of the oral insulin composition and at
two and four hours after administration. These samples were then measured for blood glucose levels. A
standardized hospital lunch was served to each patient two hours after administration of the oral insulin
85 composition.
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In"this test, the oral insulin conposition of Exanple 1 was conpared with
Actripid intravenous insulin 25 sol ytig ) in a bioassay. Two
Yorkshire pigs were fasted overni gh#"é’rfg’zg’ﬁg\égl g was given 8 I.U. of the
Actripid insulin intravenously. The other pig was given an intravenous

i nfusion over 1Ry R&I 8nPEst bre 31 g Faf 1.8 1. U. of the oral insulin of

Exampl e 1 that had been dissolved into 50 ml of water. Blood was taken from
t he pa:r o:‘ pi ]93 ﬁnd t he _seru2|n sugar {rﬁne,lgslwerle measuredl. 'Cli'he venolushserlﬁm
sugar |levels of the two pig ecrea ou an,_equal degree althoug

t he duratd on of the hypogl y?evrﬁrcagaect goée?‘%gr%‘&ﬁﬁﬁgi - 30 tion of

Exanpl e 1 was somewhat |onger than that Refgu_ﬂm Actripid insulin. (See
Figure 7.) TEgu%;Dépsggég t est, theBE&ﬂLsullrﬁul Ni,nconpos!ﬁimlpgﬁgxanpl el

was conpared w th Novo npbnoconponent porcine crystalline insulin and a
regul ar injectheg® insBYPA- 40SeXondgehi dIPRNadnncefithadl Ca.) (¥Fihtravenous
rabbit bi’oassayg. Thfgsmwhi te gabbiys, eaglp wei ghipgp 1.8 kg, werg fasted
overnight and were treated with an_intravenous infusjon over ten _m nutes of
4 1.U. of eithd® thelRB¥o insulli n, 58he ToRY- Shin | | in-40, or %n emul sion
conprising the @ral IppMlin cogposk#i on of3gExanpl e 3y A venous bood sanple
was col lected fromt ar veip of ,each of the rahhits at 30 m nytes prior
Lo the i fulin P of uskBRMand. at M 0, 139 30, 4?’5'&60, 40 75, %0 and 105
m nutes after cBnpl eIDDM of thE i nddsi ons40Each of &the three fordrs of
insulin exhibitgd a ,mat el y thgssane hypogl ycemf effects yagh the
onset of hypoglfcemplgigé{di on ogcurgllng W t%?lbn 30 m nqit es of th%\g egi nni ng
of ‘the infusi oG TheNIPBM of pBak Bypogl ycdric effed of the NO% insulin
was determned go b hhfal N 30»M nebes aft conpl etdq on of they&nfusion
while for the T%ng-s ?%bilansul ibr?- 40',5t2it was%ESO m nut eds. The emu g?on of the
oral insulin cohposi¥FBAM45 oM Ex&Bple 1 Wit its pdhk of hypg#3Renic
activity interngdi atgrgiiween ghe Fgvo and glong- Shimginsulin. {fpge Figure
8.) TEST2-E so In this test, the oral insulin conposition of Exanple 1
was administered orally to two healthy nmal e volunteers. Adm nistration of
the oral insulin induced hypoglycemc effects conparable to those induced

by a subcut aneous injection of an equj £ tyof injectable insulin
(Toag- Shin). Two heal thy mal e vol unt ﬁéi%ewa%d 38, weighing 52 and
54 kg, pdtticipated in the studkveEagk PahjlgcRequdgiensnts 16 |.U. dose of
the oral insulin conposition q%o%zarrpl e 1 during the study. Along with 55
the oral insulin conposition o anple 1, each_participant received two
capsul es of lipolytic enzymeExamal¥e capsul BtepdGlugose: Leyels £p o 302
065 Bl Pgncreatic Lipase donff¥kilids Ayl ase (Mgg) 7,500 units
Pr ot ease 7,500 units and 5 Bile

Salts 40 ny mg_%qﬂxﬁ_es,umrnmh ad DES “fillern.

"The enzynme capsul es ywere nade g fol |l ows: Psgcreati LoBi paseldds coated with
0. 1\t0 0.3 nicrometers 10 thi ;ﬁ)coati ng o 1]1ydr oxygr.gpyl ce?épl ose and
enteric gpated with fhe coatin f Exanpl 3 Anyl as8”?and Pf6tease were
-then added. The resul@ant conmpds2ti on was 2thkn coatkd87with Q7T m croneter
of hydrox- ypropylceld ul ose. Bi Salts t had be coate ith 0.1

m cronmeter of hydr ox;#r opyl cel | u#%se was thhféﬁgadded Fgoa har §9"7'e| capsul e
with the Pancreatic [Bpase resd2ant produ2@3 At 7:863a.m 8A2the day of
the triaks each partigipant co med a stapglgrd bregighast cengisting of two
15 fried eggs, two stE‘r:i ps of b?&%n, t wo sl?ges of toasted dark bread, a

t abl espoon of butter Gand a cupdf black cdfT®ee. Thé&Oknsul i A%onposition of
Exanple 1 was admnigfered oraljy at 10:001@ggm to pggh subjigets. Tie oral

insulin was adm nistefed in ca | es conpr ng 16 . of o crystalline
nonoconp&hent por ci n?i nsul i n. pif 12: 00, b%?h subj eltl,'?g consdifed a standard

| unch consisting of 1IBO gm of b®2f steak, 24lossed §7den sall@® with oil and
vi negar dressing, a piece of dark bread, and bl ack coffee. :

As shown in Table 1 the blood glucose levels of all patients fell significantly between administration of

s5 the oral insulin composition and two hours later. But, the glucose levels of the IDDM patients rose again
sharply between two and four hours, and in three of the five patients roughly equalled or exceeded the
pretreatment levels. On the other hand, the blood glucose levels of those suffering from NIDDM continued

to decrease between two and four hours in four of the five patients. In the fifth patient, the blood glucose
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20 . ‘Bl ood sanpl es were collected fromthe subjects at 10:00, 13:00 and
16: 00 and were anal yzed for bl ood Eg'ldjﬁi IBe‘veI s. The sanpl es indicated
that the oral insulin conpositionexerted a strong hypoglycem c effect upon
both subjects after three hours but that after six hours the bl ood gl ucose
| evel s hagyél @dsb b&tR&hn it dnf QuF hddrs@ht EPiholBIproabiBHEpritreatheft ib00d gl ucose | evel s
had dropped dranmatically for both subjects three hours after the

adm ni str@xaMRLEZ i on of the insulin. At approximately 10:45 the first

subj ect started to conpl ain about having blurred vision, being unable to
concents at e Iathi$ ekanie) g prooged actioBpralliisufOcdripasitivn was ware) acatdingttathe gehetabmethod
conpl ai n abixample 1t aPagicleg) cemmmising ehalesterplgsadiumtldvey! suifate aschuisthyd gl piert-pasbens were
sweat i ng. ptieced and were P with adrticles coompriising Nevo gionqcomppingnt paiicing [ingulindaprnst Withs
but of | ebydsxyprepyispibioss,(40 om of hydmayprapyiceiulasetin 6% ofgm:ngwewuﬁ«m spdiure faunshr
orange j uPWiaegifeihylaminer Helsanddilfg acid: Thesa ipertiglepavithyinqulimayp tp teipsufipces were ey ¢
dri nk. @0 coated with polyethylens giveg mopasieprats 4 farm @ dpid cq3ling arayad the aarticlescpf BpRicximataly
(i.e., t h%b‘f‘%ﬂ?f‘%‘t'“ ?“%‘*ﬁmd%f‘ ?@'@""f‘?‘?'é 0-1 gpigronghick Ff?é““ﬂ@%‘f‘?{’“&tpﬁ‘??é oL EaPie it
At 10: 00 "EHBTE%SSJ’ S e aP h 2n anseq, eorf| &@?ﬂ"gl‘%é,'ﬁ% ® Jpateyig's |usey Topthe
Tong- Shi n TEGET4Y Rler! A7 2oaMaIPKIRSS £h2PPIRE™ARY PSIHE el v 10: 30 bot h

subj ect,g l}ggﬁg_Ato experi ence hypogl ycem c reactions which |asted for
roughly t rs. Both subjects were served pure orange juice at 11:20 and

vere served \f s gb@ %&;ﬁws&oﬁmﬂﬂéﬁﬁ compoRifich & BAGRSE 2! v ShRinRAE 45 et
10: 00, 13s@hctsaiifbrindirdt? IDBM ankitbeabBéls bliBlingHam NIDDN Gdubidetd RSB!IE, B, PindQUfoRd
peak hypogby aeHioh 18 héfihg Bﬂhwﬁbdy,éréaﬁlwﬁeaﬁfgét%s BhBinMYd By leddnl ¢ thediBledt BatiteAt €d
t hat+| i e siverts Vet dehib® thb bidl HyPETAREMIE bbts @hd ThY subRlitshedus ifsliR igéclias tnatwaigppaar ed
by 6 hour sf téit asrmaltiaraply Skhétédd] Bey wérSaeatéd GV &ally}. aimihfsfered doses 4 thecoinpdstion 65t |
the oral Exsnplel 21andwpepsules oNthe fipolicemynse dompesition detifoith i BIsETE.{Bloofl isartples were

i ndi vi duakakerssatftheetimangf the administatidni of tebepa ricbelint codipadition @sd arblatidus itimed thElebler. s d
five indi viataal lospitalfiunelr wasgefvecoimthasnbjsctedolr hourgatipeatichinistration eftisd iesilimeimppsitios.

(NI DDM2s  TheAnhiiBisef et blaod igiicase levele efrteadivafions samples showsthat tie compasitiong of Example 2

m ni mum oProgise @anaingrelonged bypoglyremis wffpoh tamthesetoh Example| 1o 8 comprsitionsewjta the thigkere
regul at ed ligig and g5tedipenatings sigrucad pesk Bypoglyremis effeqts &lter bio Gmurs gurhhadeiertsdestng up

i nj ect i on# Dhourseyligharas tha £utire dratiomef therftudy- (S9ecfalle BOM pat i ents had their bl ood
sugar levels controlled by a hospital diet and by oral adm nistration of
oral hyPogl yceni c agents such as chl oropropani de (Di abi nase manuf actured by
Pfizer Laboratories Division, New York, N.Y.). On the norning of the first
day of testing, a regular breakfast was consuned by each of the patients
but the oral hypoglycem c agents and the subcutaneous injections of insulin
were wighheld fromthe patients. 50 Instead, the patients received an oral
adm ni stration of the appropriate dose of the oral insulin conposition of
Exanple 1 and two capsules of the lipolytic enzyne conposition set forth in
Test 1-E. Blood sanples were taken fromthe individuals imediately prior
to %administration of the oral insulin conposition and at two and four hours
after adm ni stration. These sanples were then neasured for bl ood gl ucose

. levels. A standardized hospital |unch was served to each patient two hours
after adm nistration of the oral insulin 55 conposition. 12 EP 0 302 065
Bl The results of the test are set forth in Table 1. TABLE 1 Average Daily

Requi renent s Regul ar Sub- D sease I nsulin NPH

Di abi na8e j ect Type Sex Age (r.u.) (r.u.)

(My.) 10 A | DDM M 49 40 80
0B | DDM M 59 60 145 0C
| DDM M 54 30 30 0 15 D

| DDM M 48 90 110 0 E | DDM

F 4£° 40 70 0

§5
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F ‘. Ni.DDM F 2 0 0 250 20
G NI DDM F 57 0 250 H
NI DDM M 52 0 E"“'ﬂ’e"sﬁm 250 | NI DDM
M 63 0 0 250 J NI DDM F
65 0 0 3Aa125 oTABLE 1 (CONT.) 30

Average Daily Requirenents Dose Exanple—— Bl ood d ucose Levels
35 Conpd¥V85age Daily Requirements (\yoy Subject
(r.u.) 0 hrs. 2 hrs 4 hrs A Dosed 252
103 5 140 B 32 7 15 220
40 C 32 201 137 Example ;7 p

32 199 Digease 197 E  Compositici?

203 16 . 212 : 2 . 290 170
117 G Sg‘ig%g-% : T¥pe 07638% adfe 203—{L:Ue H

24 10 189 A IDBMS M 132490 32 |

24 156 p 1DBRl M 1304 32

241 171 120 As shown in Tab%e 1 _the4kﬂ ood gl ucose | evels

of all patients fel¥ signi ¥PB¥ntly beFween 4dninistr#8 on of 55 the oral

I nsulin (;orrposi tiongand twQrbpMrs |ater. Butgy the gl se |l evels of the
IDDMpati%nts rose ggain s B |y between twg _and four. hours, and in three
of the five patientg rough g ﬁ‘aual | ed¥or ex&&eded .thé“pr etreatment | evels.
On the other hand, ¥he bl ongppMucose Fevel sgsf thosezpuffering from N DDM
continued to decrease between two a,gggigua Qg@g@ i)n four of the five
patkentsgln the fifth patient, th I @’13 EP 0 302 065 B1

| evel rose between two and fodwverage DailyliRequwi rempentach t he pretreat nent
| evel . EXAMPLE 2 5 In this exanple, 0 actl] ral insulin
conposition was nade according to the gg%glragl %’%ﬁ%& g’fev%Q'zasorrpl e 1.
Particles conprising chol esterol, sodium | auryl(Mgd)fate and nethyl and

propyl - pas abens gwsfedt 0dgiCresang wese gogiad Wi part ihGlees I si ng
Novo rmnocorrponéﬁl"%??i nmulTn—gUun'g“wt%h %ygﬁc%se (40 gm
of hydroxypropyl celtul ose #h%600 AfOof warar; 6182% sol i on) ,.13bdi um
lauryl sulfate, trimthylangme HCl 23@nd cikikic agizd. These partjigges with
i nsulin bound to their sur%& es then 10 ted with polyethyl ene
gl ycol ndhostearate*to for lip éscoat ng ar 0323 the 138 ti cliek® of
approximately 0.3 rfdcrons 301ck iB0gSontrast+ to 19 appa@2 nmat gy 0. 1 m cron
t hi ck coating of tl"h_e conpo?iféi on % Exanple 1. ;B{g par i(‘9l es were then
coated with an enteric coafling co Pisi ng the s mat €r°al s used for the
conposi tion of Exarple 1 a252 coattng thidBnessl@2 apprewi mat dl4o 0.1
m crons. 15 TEST 2-A In this test, the prolonged action oral insulin
conposition of Exanple 2 was adm nistered to three subjects suffering from
| DDM and t hyegr spbj ects suffering from NIDDM (subjects A, D, EE G | and J
fr os-Test 1=F)~—On the norning of the study, a regul ar breakfast was :
consuned By eaf tisQbst! dofparatine @ds ek condlRted @n U Relif ORMPRILEE B BEMHIEE Al @e
hypogl ycem groa8 tabtiod bkl inbultin SorasositichNErCExampid) 2 UThrde IDDMERTIENRNM ftiéd NIDDKEpationts
part of t heivéreaaministbred bitheatpy contposiion @€ Exampleyt aneheoipaitibredt Exanigie ® bradHeynate days
adm ni st er edorgoditbIawmtapsiies of thepipgyticieozyme$ sébiaihpn Ees? 1-EnTiwd capsulea peel gh®n ddr eddhe
| i pol ytic epralinsulinc dosp.osach subiectiested oyeinight and Tes hot servéd brBikiasichnd avap lales denisd dheir
45 normal anti-diabetic therapeutic agents. Blood glucose levels of each subject were tested at the time of the
adminisiration of the oral composition and at various times thereafter.

The results of the administration to the IDDM subjects of the compositions of Example 1 and 2 show
that the composition of Example 1 produced a strong hypoglycemic effect within two hours of the
administration but that blood glucose levels returmed to approximately their baseline levels after four hours.

so The compositions of Example 2, however, demonstrated a more gradual effect and did not produce their
peak hypoglycemic effect until after four to six hours. Even after 7 hours, however, they produced a
pronounced hypoglycemic effect.

The results of administration to the NIDDM subjects show that differences between the two composi-
tions are less distinct. The peak hypoglycemic action for both compositions appears to occur after about 4

s5 hours although the composition of Example 2 may have a more prolonged action than that of Example 1.
Both compositions produced a more prolonged period of "normoglycemic™ condition in the NIDDM subjects
than in the IDDM subjects.
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taken at, the time of the adnministration of the oral insulin conposition and
at various tinmes thereafter. A staﬁp %n&g’ tal lunch was served to the
subj ect's four hours after adm ni st éilr’ f 1lthe insulin conposition. 25
Anal ysis of the blood glucose Ievels of the various sanples shows that the

conposi ti onsy @fs,JeX@dPha 1o RErRAHGRioR of Y ﬁ‘ypﬁij%%oﬁgtﬁ&t BRO&IBEsRITh 6f B&im6 1 it han
those of ENIPAENY may PEde WG Felct thad hSulidid the didh GKrBlbasbd B aCtaste Cuté tRbrEthat f
coatings Meddhp&slion BH@MMP 2 Blit)sde WisCaisd fifabiivitsd @faligder fatd iR IBDMGHti6s Ro3alis artthe

ef fect s | fdsérieg oftnti-insuli antiBsHics thav\dté 6tfbn \\dlAd in MEDME pdtibrite (Sbe IFiglile® 10 @b 11.he st udy.
(See Table 2). 30 35 40 45 50 55 14 EP 0 302 065 Bl TABLE 2 Average

Dai | y RequEXAMREE s Dose Exanpl e Di sease

Conposi tion Subj ect Type Sex Age (1.U.) 10
A | Ipthtig example, an alternatiye] prolonged actiah oral insulin compositigh Was produced accprging/to the
M basic procedure of Examplg 1 Particles having grppyeyage diameter of abqut 50 microns werg prepared

48 G 10 from g mixtyce of cholesterol, sodium lauryl sulfate,7and methyl and prog/lpafabens. Novo crygjatips\
M nocomponent msuh@gps Jthen bound to thg mwes with binders conpnsmg hydroxypécgylcellulose

32 TABLE szd'“’gw °AU'€?‘€ jne Y, gn °'"'Ré jehi TI*‘%H’é?ﬂeé wilh Bﬁtz ge‘l?%’th ffaceq vy
% 25 were { Iyeth;?el t qgrate c&at pg | rory-

p a

ors th|c |t s were then with an enteri ing accordmg
jz_gg 24 the composntlon o 18 1 a a thlckness Igucrons 602 285 Eg?f; 4
1E3P3-A 118 126 G 301 306
109 '—IT%— 200 | 270 130 --- 114
12Q - - In this test, the prolonggégctlon insulin compositions of Exa]rgp'l_b 3 were admnﬂr&gred to thres subjects

140,35 zbESditedngPirdh IDDM. Theatriehtl was laBdbkding Qe ta erbird! BRIES S4lISWeHBHR BlinfRMEICT RRbréd)
the oral itessubjetts ¢REP @Sdrhijtd And versXRAB eil narfiE fiypeyiyebmit ARERRs.ahe | sDBjedl &dn-

i nsul i n caeupas istafdardhoshitPbikeast’and TWyie edrhiddthrbd ai bRNERe BN the tinsumEcoMpblitivh of
pati ent s \Beénpleasl andtive tapsdel o ligdived erdzirte copippsitivh sétadtthGd Tdsk &BPThe sdbjedts cofisemed
conposi t i arstapdardheapial tanch 3 houradibeadmiistratida pthadralrgulivicompdsition « &gsnpless of t he

| i pol ytiasc enBlgadegiuceset levelsrdf fthei subjdats erd meBsurefiviemcvepaus | biped \sempesgrioliested fiom teec h
or al i nsulsibiect givariouEtines fololjne @dmifisiratienchf theerah ingin. The datewhichis thresentedda) Table 3

br eakf ast indiseteaProlongad hypesiveemie ifsct withhe prak proolyeemic: effeetinceurring thwperpbend &
agents. Blheweloy Wit bpediycemie agivif lastipgter e @e B ot e tested at the tine of the
adni_pi st r at | 99 Bpieqt | Fuifegpg, frore HRDYL Vas; qise tealgd yith t?arcpfm?g'ﬂm ehdxammie B @ag ROVt The
resul t s*""ofe“%yﬁlés éﬁrﬁ’rﬁ‘l ig tTte%Ftﬁ & nhissubierd Wﬂ%}" do 8 t9sh@s welhpoorghepithef
Exanmpl e 1 d% ‘; ﬂ(ﬂlﬁ% 18P0 ER‘aT‘FBIhE' bjood alyarse deye! gordinyed iy
hypogl ycef"@'¥ eeé'{"ewetaﬂ A% RO "HO B §t'°5f’“ Gigst

35

50

55
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adni ni stration but that blood glucose |evels returned to approxi mately
their baseline levels after four haurs. 50 The conpositions of Exanple 2,
however, denonstrated a nore gradu?%waénd did not produce their peak
hypogl ycemi c effect until after four to six hours. Even after 7 hours,
however, they produced a pronounced hywmc effect. The results of
adm nistration to the NI DDM subj ects S t differences between the two
conposi - tions are | ess di st Aneragéhbajidyk Reguigiememtisc action for both
conposi tions appears to occur after about 4 55 h L3 al t hough t he

conposi tg on of Exanple 2 may have a nore prol onged action than that of
Exarrpl e 1. Both conposi tions produced a nore proEsagPdeperi od of

"nor mogl ycem c" conditio i NI DDM subj ect s e | DDM subj ect s.
15 EP 0 302 065 B1 Itrhls séuég%ested that the %’%ﬁ?tag?.e EIBatI on of the
hypogl ycemi ¢ efubgeatf t hEYRRmosi t3e® ofAgRanple {I.H.JDDM patients may be
due to the fact tigat insuldgyin the pgonpos ?tlon-ls rgheased at a faster
rate than that of the conposition of Exanple 2 but that it is also
inactivated at a ffaster rIRRMjn | DDV pat |n£9its becausd2of the presence of
anti-insulin anti llpdi es tippMare oftien fosbd in | DDM3patients. (See Figures

10 and 11.) 5 LE 3 | s exanpl e, gg alternatlée prol onged action
oral indblin conp ition roduc according to tﬁ basi ¢ procedure of
Exanple 1. Particles having an aver Ei An@O¥T.of about 50 microns were

prepared 10 froma m xture Ie sul fate, and

met hyl and propyl parabens. l\étlggg%ys?%lql i ne ergﬁgﬂof(:l%&rrponent insulin was then
bou,rJd tgythe particles with binders conprBipag§ Glucesgpleyglsel | ul ose,
sodium lauryl sulfate, triethylam ne HC, and(ﬁ gljl c acid. The particles
with the insulin bound to their surfaces were then coated twice with a

pol yet hyl ene glSuileatndkiRes at2 BES: i AgheBchbokrdhi ﬂ_%Iﬁn crom
eters thick. The garticlepgwith the doupbg |ipid4coati-hgs wens3 hen coat ed
with anzenteric cqating aé: cording is to lgge cogggsition of le 1 at a
thi ckness of 0.1 fcrons.4%EST A In thP€ tesf®Sthe prol onged action
insulin conmpositians of Exgdpl e B8Yere adw ni sldBed t A7i6hr ee -subj ects 20
suffering froml Tr eaﬁqéant was accoig'ang t?. bhe general protocol
followed in clini Test wherein the bj ec é fasted overnight and were
deni ed t3heir nor mal hypogl ycem ¢ therapies. The subjects con- suned a
standard hospital breakfast and were adm nistered an oral dose of the
insulin coﬁﬁ&-ﬁﬁ-@on of Exanple 3 and tvvo capsul es of IipoI yti c enzyrre

hospi tal. | updhie Hande dy Egs""aw?%. P sm'a' ﬁ?*”ﬁ‘ﬁe i °§‘Bﬁ°§,§§:} - on

of e oo g?éﬁ‘"i;fl;rg{*’ég iy j h“"‘" o%ﬁ y&é . é 5%

t t &
fol | owi ng Saeyhis rc@rrcb,ﬁﬂat.oqafof iy 9% suAd am oARRS e
i nklabl e 3c6n@5#hr9tﬁh &P2. @89{”@ 08 Xcﬂl@@ oytﬁéa e %‘enM& is bi @c as coated
hypogl yGgnoso flifin e Gekibibs g o Eﬁh@érbf@ 3ahierofd. BRAULS ofoMd ol ihdlid YBaURH WEsShanC

activity | psckédy Hafl into s hbr@g@ cagsulS. The géiTaps(ia aa§¢bb;eazwnh thdlériteiE ctt@ngd of ERantieDDM
was also treated with the conposition of Exanple 3 and lipolytic 30
enzynmes SeEXAMPLUEIS i n Test 1-E. This subject fasted overnight prior to the
test as well as throughout the duration of the test. The N DDM subject was
treated+at 10n DB ezamplenordl itpglin dirhibold thpl ana inswin commokitianan Example® was pfodided.dhepralt he
entire fivesdinds owdifiddalofthehedant that atcpmbinatién ofheholpsierol-argihinie HE! A8s SebsBged ®r the
cholesterol of Example 3. The cholesterol arginine HCI provides a composition that mimics the low density
lipoprotein compositions in vivo. Also, the lipid coating maierials were changed. After coating the composi-
tion with a lipid coating similar to that of Example 4 at a thickness of 0.15 micrometers, a second lipid
s0 coating is applied. The second lipid coating includes oleic acid (an amount sufficient to make a final
concentration of 8.776 x 10~® mol), and tromethan (an amount sufficient to make a final concentration of
8.764 x 10~¢ mol) as a "vulcanizer™ or "plasticizer" of the liquid coating membranes.
Briefly, the oral insulin of this example consists of "lower-density lipoprotein-like™ solid emulsifying
agent as the base. NOVO Monocomponent Crystalline Porchin insulin was bound to the emulsifying agent
55 and the resultant product was coated with a 0.1 micrometer thick hydroxypropyimethyicellulose water
soluble coating, which was then coated twice with the lipid coating materials to a final membrane thickness
of 0.3 micrometers (0.15 micrometers per layer of the lipid coating), a "stabilizer tromethan” was added,
and the product was then packed by hand into a hard gel capsule (so that each capsule contains 240 mg of
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EP0302065B1 TABLE 3 Average Daily Requirenents Dose 5 Exanpl e Di sease

Conposi tion Subject Type Sex Age (r.u.) 10
C | DDM M EP 8 302 065 B1 32 K | DDM
F 32 L | DDM M 31

32 15 &\ﬁmpasmohf| The sule w%é%ated with the entg'lc material 05 %xample 1. The water soluﬁlg

TABLE 3 H%W?fha%ul h I9btoRPAHARIREHBIY So coBted w1th a lipid coatin

Bl ood Gucose Levels (Mg%9 Subject O hrs 2 hrs § % hrs 8 hrs 7 hrs C
191 TEST 5-A 208 144 --- 163 25 K
291 5 138 268 193 L 180

181 - The bioavailabilitylétShsulin and its doff@sponding hypoglycéhic effects of Exiiifple 4 and Example 5

241 oral ins@lin preparations were studied in -a-group Of IEEMNRY BIDDM patidnisi. Exagplampdra insdlinalas

i nsul i n hedsoistudiediindwonmosal thealhy sialkrivblantestsointal at th@fests ket fonth &l 5-A, imLsubjerts received
conposi t ivith eath d8% of Brakinguliraiwd cagadospf thel liroiytic enkiree dJepdH-ti on of Exanple 1 was
vari edtby v&trlyﬁshgﬁ ph24 haursi prioc teathe miydy thia @aienipindrmabantiidibetindherapautic édentsowerm at
i n addi t i withheldiren Ise filter ?’P’ SyRight Tasiingoand dasting @m”%@ist%mﬂredsﬁ"@bhfd% BiEd%e (an
anount s Lﬁ"F'Plé? éﬁ’tE"P’BP' Rl ipsufin eparafions wereorally adgPpitredy. 046 x  10-
phosphol i pi ¥e %S%WHIQrPF"' ] qs aé‘?ﬁ’t'"tf’é "ﬁ’&l&’é“aéiy i “FPa?"t"E'dH'fE'é’PfP roa PB?P BOPlEs 04
x [er r{ dqe dré atten s1t%r % 5 o drand'ey - Serum

r

iicn

concentt & PRy B T R P T é&'ﬁ% H%ur;i zym:tt:;cl es

at a thi RARER 0f 0.3 il RS il el Ohoph 3 o8 aags 28 %dm hen
packed bysuﬂ@t@%c‘:lal & éﬁﬂﬁﬁ #ix é ok c‘ieeeevﬁ,iﬂ the
enter i & RLLGE2P . fhe ral ucose Ie\Lemoft s?:bﬁé% P4 base

i nsul i n - Sih&heripe i1 otrﬁﬁ?dIWa?\lavérﬁb%l&&d'BrﬁQ&m%hJuPsCme o timcATBIUE aéimmaﬁu&r Selused.
The oral jhdifitllevel was psReH ol ROmicR-U P n>dc8liingtal a6 1Rurs QR therlilu@ thgBdtion on both

chol est erdetashd)iAN4g Rintiled atp SarSinifiGlidnt ot iR Cbrdl Meuiih\Re SlbRLEDMPkIASH Gtfolur¥dwRbn 3.
The chol agldswedting irgtabiity) @nd Kabilif)tOMnesaGate conposi tion that mmcs the | ow
densi t3 | i pORr @teht NolGrietp aBsited A0 3.UI 1dguldr Wiactablb idylini4d ¢f TongHSHincRharin. g afBéaal, i al S
wer e charkped), siticttensoastyaTypi@ infudin-indutpd Shock Bynptomsi weine absbiveal at 720eibutescafter e | ar
to that Ofjediaofpbgulad ingtlinathe lserark piisese gfas @7 Irig/diratahad iwe.cilesyaszgivoe @arteds bf fisstl so
coating icsangpivice endl sefimeglusesodavel rsiet aboutdas imald! withip lotrdeyr- ol ei ¢ aci d (an amount
suffi ci ent Five IPBNepatipntsihavel complpted alt thige phesesaff thg stpgvgof Test §-Agi.emihiey recgivgg 10 LU.,

t r oret #parsubayianeons iniection of fagulprdpjectabls ipeeineA0-{off TopgrPhin BhasarfEo: gt $aghl. Karead thedinst
[err] as Wweok\Jhey ceeaivadene spple-of| dosing of Bxample 31(0.544d-Upkapverapedgss) PPPg 99K (AN s
Briefly twaweak they, egeived 9(9P"SP1>W“§’ dogingAf Exampiech (@veraae flose was @944 dHAG) piyen i

'c:s:f;rf.n ﬁj’?ﬁqﬁa'd ggg Sgﬁ%?a* ﬁ@t“engs"l?wﬂa Mo hase é@mthe

resul t %fnt qa repegte i
hydr oxypr oR lgm ,% ’] urose ete%nt smgoaft coe{ 8 °" oth S%@ﬂ dose OffhﬁeEr)l(amp' a? ed
twce with ot %ama% 3 Sral uan b o A8 Ll 6k O3
m mmat Echibits G etrHuFa'ﬁS}m Wpﬁ i’chﬁ{ m‘B Ot AddNISDNE PAibAts) @dmpafed to that of

" st abi L ztﬁére;;ma%m Ao BARSIAEREH ins AR 81 thd) m b4 Ehan¥sS4 A3 BouD 8 GBSk R % hand

into a habghi Mbulif;MBRMLEDY Sfusing Mo IR HoSRB. SIS abdithesdif ACGABLE 4f 17
The studies also demonsirated that the insulin composition of Example 5 produced an onset of
hypoglycemia as well as had an overall duration of hypoglycemia that grossly resembled that observed
after the subcutaneous injection of regular insulin. The bioavailability of insulin was greater for the oral
45 ingestion of Example § than that of Example 4.
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EP'G 302.065 Bl the conposition). The capsule was then coated with the
enteric material of Exanple 1. The | e coating allows the

i nsul i n-chol esterol arginine HC toggtgeéggz’t%égqm th alipid coating. TEST
5-A 5 The bioavailability of insulin and its correspondi ng hypogl ycem c
effects of Exanpl'e 4 and Exanple 5 omggrgssgsl i n preparati ons were studi ed
in a group of | a ND%Mpins. ample 4 oral 1nsul al so
studied in tvﬁ%ﬁ‘% %ﬁ%ﬂf@%*ﬁﬁ%&grg'ﬂpﬁr‘gp%? H’i% s set
forth in 5-A AFEERGRAT!BXAMPEEVedsWstSCaRBGUDAR ENSULAIN isnsul in two
capsul es &f tﬁ%&)&%l c enzyne of Test 1 -E. 10 At least 12 or 24

hours prior t y the patients normal anti-diabetic therapeutic
agents wer e wi<thfret-t-4$+-orm tfre~pat+ents~~Akter-over~ght-—-ast+-rg--arrd- f ast i ng

t hroughout the entire peri Oob?!;rEt he studygprbMaBRleodeC" le 5 oral
insulin preparations were orally adm®gf T T het er
was pl acél i ntEREPARATIONS yafTY/kg) t heioant g@&ﬂi t aC-pdim, iﬁ bIEoi%EiEsarrpl es

were drawn at timeO=tOr~iTS5r=2r0r-2-5-~8-0~4~0~arrdor->-O-hrours- af ter
the drug adm m&dyeds Ofy- Serum 15 gl ucose was neasured on a G | fordx400,
and seruminsulin was anal yzed by using an | mmuno-Enzymatic

o- Phenyl gpdi afiHel T &P+ net hod and Insulin-B test kit of WAKO (Japan). All
measurenment s i{fed®iieni n duphigabe. Ayistayed abqye two heal tdy, y@l e

vol unteers, a 8‘:{§n 31 years, participated in the study. One subject
recei ved the in of Exanple 4 twice over a two week period, once
each week, redal npsaEs&0 ansl4d. 272R1U. 98¢0 kgsqfo the oy i2BMGENn. The
ser tn gl u@osevelg% .of4the subj ect decreased froma base |ine average 111.0
ng/dl to an a e[‘”bf 80.5 ng/dl at 3 hours fromthe time of drug

adm ni strati ofr&erdkh idsséi N0l 8561 wWaS50pedBed t 052@ mi cr .8 pe37 418
occurring at 1,5 hours_after_the_drug ingestion on_both occasjions. At 45
m nutes after adm nistration of the oral insulin, the subject conplained of
blurred ¥ si orEXAMREE sdeating, irritability, and inability to concentrate.
25 The se@{]gj]v rgcegyed l. regulgar i nje 1 eg9 nsul i n-40
(of Tong- Shin Phar n?é%orﬁgg SgbgF? Korégg) , ¥’%Sbcut asﬁeoousl yg%pﬁ:%@

i nsul i n-i nduced? s%oU?(m%ynptonB wer e observed at 72 mnutes after the
injecti Or"]’\’/Of rexaMpre i Hsul in, the serum gl ucose was 47 ng/dl at that tine.
He was gi“ven | ass of _fresh_o ge Lyice d serum gl ucagse, | evel _rose to
about 115 ny/ cai]}gW ‘Fﬁﬁ B?l%ehoglr.sgai velZBEDMlgg'ti emss‘ranave &bl gﬁa’os al |

t hree phases dfnthenxppey of Test 5-A, i.e., they received 10 I.U., 30
subcut aneous injection of regular injectable insulin-40 (of_ Tong-Shin
Pharm Cg, of Seoul,” Korea) the Tirst week théyrecéived one single oral
dosi ng of ExarBRAMPLE 05544 |.0.649 av2d@dge98a9e) Gnd week 2.8 er59 81 t he

next week the { ecutive dosings of Exanple 4 (average dose .
was, 0. 544 |. U@{(%ei%lfsg%sg?ﬂé hour intervals. The Oral Insulin Exanple 4

washgi ven to EXAMBLEOS 8 | DDM4 #365ent82( 1408 al S0t wo regeatdd 1be
study) 3% anioalNITARLPasispbaqial trials) (four patients repeated the
study). Seven | DDM patients conpleted the study after oral adm nistration
of a single dOSE OT"TNE EXANPre -5 orar - rnsarT i -preparation. The studies
denonstrated that Exanple 4 oral insulin apparently has a slower onset of
action but exhibits a | onger duration of "hypoglycemc" action in both | DDV
and NI DD¥f patients, conpared to that of 40 the regular insulin. The

bi oavailability of insulin of the conposition Exanple 4 was about 3 timnes
that of the regular insulin; however, by adjusting the insulin dosage, it
was about the sane (see TABLE 4). The studies al so denonstrated that the
“insulin %gnposi tion of Exanple 5 produced an onset of hypoglycem a as well
as had an overall duration of hypoglycem a that grossly resenbl ed that
observed after the subcutaneous injection of regular insulin. The

bi coavail ability of insulin was greater for the oral 45 ingestion of Exanple
5 than that of Exanple 4. 50 55 EP 0 302 065 B1

55

19



TABLE 4: BI QAVAI LABI LI TY OF I NSULI N AND HYPOGLYCEM C EFFECTS AFTER ORAL

EXAMPLE 4 & 5 VS. REGULAR | NSULI N S 0G0 LWEFT! ON DOSE SERUM GLUCOSE
(ng/dl) 10  PREPARATI ONS (|LyngP°[8?PFU [err] [err] T100 dC/dT
Regul ar In- sulin s.c. 15 Injection 0.172 271 94.5 4.0
2.1 59.16 EXAMPLE 4 Oral 1st Dose 0.544 221 95.0 5.0 4.7
27.02 20 EXAMPLE 4 Oral 9th Doggre045868T. 250 78.5 5.0 3.6
37.78 25 EXAMPLE 4 Oral 1st Dose 0.535_ __ 265 __140 5.0 6.2
32.3in 8 |DDM 3 EXAVPLE 4 1st Oral Dose  0.338 231 162 5.0
8.4 156 in 7 NI DDM 35 EXAMRLE 5 SERUM INSULIN (migroo@/ml) 3 o 2.5
59.08 Oral | st pREPARKEXORSAMPOE 5 Igpax TO-fdpF1-0029F188  Amco 5.3
29.50 40 Oral _|st-Postprendial_45 50 55 EP 0.302_065 Bl TABLE 4 CONT
5 SERUM_ TNSULTN' (mcr g U i) " PREPARATI ONS 10
[err] [err] RegulagImar 8.0uc Rdyd arlth- 8o 38.29 33053 4.8
38.29 w0 305.3 g0lin s.csulin s:.c. Injection EXAMVPLE 4 . 7.8 57.9 1.5
7.2 60.01 9§§i§c€¥§ﬂ 1st Dose 65.2* 3.0* 15 EXAMPLE 4 64.0
121.0 1.0 43 1071.8 Oral 9th_Dose 20 EXAVPLE4 Oral 1st
Dose in 8 | DDVE B4 257-8 %k at-Bose 14¢ 76Rr BBV -935-7 . EXAMVPLE
5 13.9 186:61 16x Mose 7.8 7&HRR* 1320% 4

EXAMPLE 4 64.0 121.0 1.0 8.2 72.43 1071.8

Oral 9th Dose

' 20 EXAMPLE 4 - - - - - -
Oral lst Dose
in 8 IDDM
EXAMPLE 4

i 1lst Oral Dose

in 7 NIDDM

e EXAMPLE 5 13.9 185.0 2.0 7.8 76.38 1229.4
Oral lst-Pasting
EXAMPLE 5 - - - - - -

Oral lst-Postprendial
35

éo-Base value of Serum Glucose; Cp;.*Minimum value of
glucose; To.pin=Time of observing the minimum glucose
level; Tjgo~Time to reach 100 mg/dl of g; serum
glucose; 4C/dT=The rate of reduction in Serum Glucose
levels. In=The base value of Serum Insulin;
Inax*Maximum value of insulin; Tr-max~"Time to reach

45 the maximum Serum Insulin level; Ty_qo=The time to
reach the base value of Serum Insulin level:;
dI/aT=The rate of rise of serum insulin level;
AUC=The area-under the serum insulin level curve over

50 the (study) time period. (*Double peaking in the
serum insulin levels.)

s5 EXAMPLE 6

The composition of Example 5 was produced by bonding insulin (Novo monocomponent) with choles-
terol-sodium lauryl sulfate particles as described in Example 1. The insulin-bound solid emulsifying particles

20



30 Oral’ 1st-Fasting EXAVPLE 5 - - - - -
Oral 1st-Postprendial 35 [err]Base value of Serum GI ucose; [err]= M ni mum
val ue of glucose; [err]Tinme of obseFVi rﬁ?ztoﬁ Bti ni mum gl ucose | evel;
[err]Time to reach 100 ng/dl of g; serum gI ucose; dC/ dT=The rate of

reduction i Qeréc‘ﬁ'reﬁ' %agd %ecolxt %llﬁ fnbua- © ?i‘b LCIdS Ad%WLb&thm
[err]= Maxi gaaoyah &I@f ?&g mamdiﬁtrﬁ‘f-l. it ﬁg uﬁgpfsso X &tz
Serum | nsul p 509l £4 EBint éoﬂﬁm g 506 3C Bh dmﬁc.a/aiswﬂ,e@ in Sﬁﬁd&wwaséhl n
| evel ; dI/d( Hm(m_ . Ublis,Modf serum i nsul | n | evel UC= The area-under
the seruminsulin |evel curve over 50 t he (study) t| me period.

(*Doubl e pesstg in the seruminsulin |evels.) 55 EXAMPLE 6 The conposition
of Exanple 5 was produced by bonding insulin (Novo nonoconponent) wth

chol es- ter ol Conallagnstidisiinyd goud 6faDBM pat NIDDMaatiehs wiesnduoed by a Kbreamniplestightive
The i nsul i ntelyo @andl a toitadStaiesihestiggtiva deapain tKoweh.ckhe D8tients Wi givel @ZingierdBtiosait the

t hen coatredconippsition of Bamplad. Shel Kordap investigative tadntig) bipesl tosts Were analyzqyl in Korba andgtat the
aci d est er ssamedabergiory ip dhei YritechStaipy #p thedimtee Sistes trivertigativecteem's featsa¥pmernd thetpatients
suf fici ent ¥¥e gls@givenden (1D} of rpaeriviectable insuip (oo Shinken alternde Byt Each pajion)(apted
[err]. Yol kd‘L'é% Fhmﬂ"Hv e'zsirfh%m'snt MO@OA'W“GPF?H%M&P?‘&“@@R& anfed‘f'*ﬁ'?& fpayjthe patients.

et hanol was ?E'é’% ghAqr th '“"L%TPP he resulig s "I'“é'c‘.?te that
studies ih ¥ 'P%' 5’ '@D'\@ B%N'BPMCPE'W*S MP{B‘?"B%H"*

i nvesti gat i (? m "’ es :lt:es ;;’E? stigati vg‘ %gn imf‘e

patients wei;rskeq'..xa% hgs‘ke 3 %5;. eﬁB g§.st ? d
The Kor ean e S g t onis s Edfa%t Jg

t heisane,| a @ W F'u eth @u léat Slﬁ hﬂﬁ) Jﬂ&\e) seéﬁdlé?}( &lfnve
team s test gonom@adx, o dapduleS P b Exadpris. 1 Ven ten r egu

i njectable i nwﬂrﬁdﬂe {1T%Qub§m 8)47 Q&br Bl USTN ALIE wiSYivon 153R1 opﬁ]‘ebt&ﬂuhsufuﬁ%%d bya
during the g, uayomdd 4 BRagtlngd{o4 ReHsPsreExanifid 6 @J} e Figdr® i 11BheQsubjédt dnabdM 46 & aiay
were W t hhengle,fwad ivén 1@ upitsidf RIaEtable iRGUIMI( &SR ld8E2, SRErRUI @2 Write)bf Empleleax)ser um
gl ucose lkevel # Figune12, asialybs o[dSMIBDN ifenileasas hiver’d papsiids 34 unité 6f Exhraple 6.9n Figare 13,
conposi t i onaroibDwaNgiven G dagsules, 561uaits| §f Exarhplev& In Figuié 14) an IDDMOAES givedDIN capsiiieb)l 48DV
pati ents. Mmiteolh@ample Ben Figea 15,5 38| yearsid méie IDDivawasgivern 10 w9 of jetable dnstiiad(l), and
simlar reseod day. 2, R cansuipsdo uaits Bf Gxample 61R®). MIFigurehts, 8 & ivelr |oldrreale DM, wessgiven 10
conduct ed bynits ragulrtoniecied inswlire @l iapdhini daie 2t & capslesdS2 pnitsinf Gkampld ¢ (xkdn Gigwe 1he 49
tests condurasceld mpleReM was givar 18tusitsergauian ilesed Batin U apdemeay A€ capsuins @4 |ueft5l *me
(hrs) and t F:g'azﬁ)@ps is blood glucose ng/dl. Figure 9 il Iustrat es

results of a fBrpybieets "lPG YP \8ppulss @éﬁ?u'!pék‘(‘"bP"ZWs pixEaThIE With paph F‘?"@‘U Phiheg,
the subj ect ©AM8s4PRSHEEMBe Ri DDM nal e) was given 10 units regul ar injected

I nsulin denm X, and then 6 capsules (24 units) of Exanple 6. In
Figure 118 Ject a 47 year old IDDM nmal e was given 10 units of

i nj ected insulg, ’;Brod ea;“ Qho?e&e.%f §GC %&ﬁz‘éh @ it A#&A.&esﬁc@f
Exarrpl e 6 (m J alap gn. l Gu cia
gi Verr 10 unpt, dor. on capsu es
units) ofy Exam:"i;f’d l'gh()%s)terol 5nd an krﬂmg 'aQH r(@-Al%l%me Q-Icﬁ7w¥@%5un9| Wﬁoﬁﬁguﬁoﬁﬁs
given 6 capsdalafing inéélin @idvb MofdcorpoR6m® Pércifn CryStalinb SHGiR). Cikic 38 \4s8n hidiRFor14
capsul es, 5fe iHBiliSnactRtinféaymbearfd. asb%l-ﬁcﬁlidt@ﬂ Thelhylafhihe IHODIVhS\@&8d 84 ArEiRsultstabilizer
capsul es, 48 woNias an @iti-idamdgagent.6. | n Figure 15, a 38 year old nmal e | DDM was
‘given 10 unit Shofmethst] & coralidtig tharmsulin @ thd particleawas the same as in Example 1 with the spray air-
45 flow rate being set at 12 L/imin and the spray air pressure of 2.5 kg/M2,

The lipid and amino acid particles bound with the crystalline Insulin, were coated with a water soluble
membrane comprising hydroxypropylmethylecellulose (Shin-Etsu-Kagaku, Japan). The above insulin-bound
lipid-amino acid particles coated with a water soluble membrane were coated with a lipid coating
comprising Polyethylene Glycol Fatty Acid Esters, Yolk Lecithin containing 5% Phosphatidic Acid, and Olsic

s0 Acid (Sigma Chem., St. Louis). Tromethamine was used as a vulcanizer.
The resulting composition was placed into a hard gel capsule and enteric coated as in Example 1.
The resultant 240 mg capsules each contained:

-4
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on.day 2, 10 capsules, 40 units of Exanple 6 (x). In Figure 16, a 47 year
old nmale IDDM was given 10 units_re ular injected insulin ([]) and in day
2, 8 capsules (32 units) of Exar‘rp‘Fe % °Binh Fi gure 17, a 49 30 year old
rrale | DDM was given 10 units regular inj ected insulin ([]) and on day 2, 6
capsules (24 units) of -ect-s—ecei-vped two capsul es of
the lipolytic enzynes jofhofesterol 1- E wi th each dps201ék16TAM cpnposi tion of
Exanpl e 6. 35 EXAMPL ?°dw$$@tﬁlﬁﬁethe como$|1988ﬁ16'15MExanpl e 7,

chol esterol (Ful uka, A Qginin 'tzerland) and L} 2 Fﬁﬂ?\éMHQ (Wako Jun- Yaku,
Japan; sKW 3778) were 'amﬁ‘f’ 'two to one ra‘f 3 ¥ opighly in a vessel.

Gum Acaci a (Yakuri -Kag g pan A001 = 03) Wa 56 -2% a filler. 40 A
lipid (Chol esterol) an m amme F&:}q(a% tlz_eﬂgii wef e bound with

hydr oxypr opyl cel | ul ose @ACBI Qq&_gg'gonent Por chin

Crystalline Insulin). drbpr atf:'73i3Q hRghof of the

i nsulif-inactivating eng gd‘ Lsﬁs“%geadj UBL&dsp x 167286 ! am ne HO  was
% \Wih

used as an insulin-st y,*ge%ﬁh,rp(g ﬁg,cﬁad)a"ltdzg Qamza,g agent . The net hod
of conbining the insulj psfipMod® particles was|tdgusane as|in Exanple 1 with

the spray air- 45 fl opwvesji®alasnng set at 12 |/[gsoxapemt hp spray air
pressure of 2.5 kg/ M2.| Plapyi Perptiel and ami no ac| éh.maxtoeMes| bound with the
crystal®line Insulin, sicaGeit ed with a wat er | smésekhe2emnpr ane conpri si ng
hydr oxypr opyl et hyl ecelTUIrose ( Snin- Bt SU- Kagaku, Japan) . The above

| nsul i - DoUR LBl oAl dishify 6B B4 dbAlindul B B! Frut

{rbr ane ; E‘e coat coat1 ng conprising ycol
Fat\w ACT'0 E% Gisiod Yk e SIBMG g0 Hoiila Mf&%@éﬁ%lﬂds |r1A§dcg'dar@9qﬂtp eic
SO Aci d ExhsdP Eeb83uitanbbe0 Mddsbsile malcoksRE fam ne was used as a vul cani zer.
The resultl ng corrp05|t| on was placed into a hard gel capsul e and enteric
coated as in Exanpl resuttamt—2461g L,d.dJDUI es—eacictpnt ai ned: 55 21
EP 0 302 065 Bl Ch |§23! ~(1.60 “g’ ﬁ( M[err] Sodi um
um Lau l%ﬁe I't

Lauryl zsSul f at e [err] Afﬁ _
fnl (1.9 1to .2 . : .
g%éh%g‘n ﬁgHHCI 545 6 b@g(}.E r] Citric Acid
163

-2.575 x [err] Tri
-6.563 x [err] dei _(4266t° ry] Tronet ham ne
gg_uMK gaku, Japan)

(Ful uka, Switzerla b,elcmg 902 x [err] Guni

-28347 x [err] 10 | Troethamine Hydf Oﬁﬁﬂrtgﬁx e- L
-0.733%x [err] HydroswhneRi met hyl ecel | ul oEeﬂ 8250 9578 1026RT Y] Yol k
Leci t hi n (5% Phosphatjdidxgpréicaiiose-0. 299 X te(bH]SthQ k lo$dvavp)

-8 units Methyl Parfahgdloxypropylmethylceliulose 5(05&05_6{1?& ng~26rh
Propyl Paraben Yolk Lecithin (5% Phosphalidi@ AGid)x | [-@n15 to 8i2¢6) & 30-Earh
-0.458 x [err] The TOMpOSITIOM Of EXanpt & 7 produces am actrvity simlar to

?h:’? bfﬁéﬁj& El%ﬁgé: o%nt Qgrcﬂ Hiejl% ncﬁ'%gﬁe lnsmlg1 rggé(}d t% gllalfe eal':# cai dllebtglcior%‘ r? d
accor danGeygh, @fﬁpl to TBOE -IvE ?ﬂp\%ﬁgkbgﬂg @i?l? L $-s B SRASHeR f0.296 -
Chal-est ergp 641) x 10-2Gm may be added to the finkl o ulif p l’ﬁél Sodi um Lauryl
Sul fatg The final, coated Sralsdlin! BwabrIhi&) beXpIJcScl' i a%ﬂ' gai dapsuldoft gel capsule, or into a

- (1. 931 trardPpredddd)tablet forhd. These forms may be enteric coated.

EXAMPLE 8

45 A composition was made pursuant to the formulation of Example 7, however, the resultant formulation
was modified as follows:
Each 240 mg of above containing Capsule, may consist of:
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Tri et hyl ami ne HCl -(1.545 to 2.575) x [err] Citric Acid

-(4.266 to 8.860) x [err] Aeic Acid -(1.426 to
2.376) x [err] M Troetham ne EP 0 302 065 Bt -(1.331 to 2.568) x [err]
30 Gum Acaci a -(1.825 to 2.576) x
[err] Hydroxypropyl cel | uleose-l (0115 to0-0.298) x-Jerr]

Hydr oxypr opyl net hyl cel | u| @beesteral - (0. 275 to 0.6 13413 [18T'M Yol k Lecithin
(5% Phosphati di ¢ Aci d) Sodium BaurybSu¥ate 98) x [ er f 888 XNQT/"U' Mpnoconponent
Porchin Crystalline |nsu|iAmneH8 her |nsulin adde®5®s M each capsule to
contain Retween 4 to 40 F!(;f;?’?’?'?ﬂt"lad"r%l Uni t s/ Cap I'ﬁ%ﬂxﬂﬁ "M« LMot hyl  Par aben

(3.179 to 7.803) x 10-5M o xl1 0-5 M and
2 The final, %?‘:‘%’t"gé
BilosspPsul e, $0f1 de

Silica Gel (0.275 to 0.6 nhl powderly,
coated Oral Insulin part al insulin
powders may be placed in ép:pul e, or into a

har d- pressed tabl et forng. . be entge . EXAMPLE 8 45
A conposition was made pﬁ EB%&% &H@Alﬂa}l Q5I1{3 e 7, however,
the resultant formul ati ohjsak (w6 | as foll h rrg of above

cont ai ni ng Capsul e, may Lq.,ﬁ,a,g,ﬁ:ta,,ag;n 60 55 22
-2.413 X %err] Sodi um LafirydpyiPalabent €

EE’anaQ%M)Go Bl Chol est erol
--81853&4o%M efr] Argi ni ne HC

-2.592 xMerr] Triethyl afrisiea ¢4 8481 %A0eahefr] 5

Ctric Acid =302 X T0—fEerrio&'rtACi d

-2.376 X [err] Tr oet ham ne -8.764 x 10-6 M Gum Acaci a
-2.119 x [ efggh gydroxypropyl cel |l ul ose-L -0.737 x [err]

Hyd‘r\oxyp py%-rrethyl cel l ul ose -0.461 x [err] Yolk Lecithin (5%

Phosphat ' d' C AtvehInsuinDegehdent Dlabdiitd DOM '-b'aﬁeﬂts(mmgg and one female, Ietween 24 to 47%ears
uni ts Met hydia RAbaRESM.4) weighing between 48 and 68PkgDeadh Navbf@hd bs. 'i<§)pt¥ k biAveaR 98 and 48
-1.153 X [ ealelaglud.6)dierkabnal Units of Oral Insulin Formulation of ExdtpfeCrlordity| £ thstitdrevbmhedhd
Seven |nsu|ﬁ§ﬁn&hfbﬁé}dﬁmﬁedﬂd§tbetl cs (IDDM patients, 6 males and one fenal e,
bet ween 24 t 054néle)IDOM Patichd werR\(ReR 0.87230kd bt ngulehmé@bbﬂﬁwﬁﬂmor@&haﬁdjbﬁﬁanB@sly
each (aver agier fafling ovethight andkhrBuhove B8 siidy mraelotked 5(ntaleciDBIY Patibdts,Ghe dvatalt bifat of @id |
Uni ts of Oriadulii Rembiation lebExamplat7 io nedbéing=semuimp blecoge leesisis|similaratb tiiek off raguiar lingpctable
over ni ght ansilirf @est Figup 2hr oughout t he study. 25 5 mal e 1 DDM patients
werleigi ven 0.172 1 U kg of Regular Injectable Insulin (Tong-Shin)

subcut an®ousl| y BbrEsAdARN NO og G101 oSG UCOBE phgsy | N anot her
5 nmale | DDM patjents, the overgll effecCtof s — Ao at+or of
Exanple 7 in rebducing serumal icose | evel s ®s|sPm | adctwn | Hee bfdGEqlil ar
i nj ectabl e i nsu| RegulaBmsuilri gur e| 22)o.172 2711 | 945 4.0 21 | 5918

o Oral Insulin Form 0914 0.649 237 | 989 30 25 | 50.08

CO =Base Value of Glucose;

Cuin = Minimum Value of Glucose Observed;

b Te-min=Time of Observing the minimum glucose level;
' Ti00 =Time to reach 100 mg/d;

dC/dT =The Rate of Hypoglycemic Action.

in two IDDM patients, bicavailability of insulin (insulin levels in serum) was measured after oral
administration of Oral Insulin Formulation of Example 7 (0.63 1U/kg).
45 Compared to 0.172 IU/kg of Regular Insulin, subcutaneous injection in 5 IDDM patients, the "phar-
macokinetic and bioavailability™ of insulin are as follows:
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30 . " . PREPARATI ON DCOSE (i u/ kQg) : SERUM GLUCGCSE
(Mg/dl) 00 Cmn Tc-mn TlOO Regul ar Insulin 0.172
271 94. 5 4.0 2.1 Efe"ﬁ%césﬂ%‘sul in Form 0914  0.649

237 98.9 3.0 2.5 59 08 35 CO = Base Val ue of d ucose; Crri n =
M ni nrum V; 466 : R FEH

gl ucose | =veIPREMW|QN| i P@smatﬂsumu nu/dl &E?*W'Nﬁph'é' (Rlﬁ'tOéJ"D'P

Hypogl ycefi ¢ Action. In §wo | DDM pati ent§ Toi ngau 1-,%94 ity of akddspl ia0c
(i nsul i n fFeve Sime vvaoé)u;%aoun co—ar eyt g)rsal d1uslr| TSt L 1 UEI —Cr—=t
I nsulingF anpl 0.63 1Y Kg 4% a o} 0
e i ety 1 2P e 00 W '] s, POUE: L.e;?g#-m Qe |

"phar - naE:MeBa&tVadueandsdki,oaval lability" of i nsul in are as follows: 50 5% 23

EP 0 302 (65, DlaxiiRkRAGAdsedn insuln; DOSE OF | NSULI N  SERUM
I NSULI N ( rivef,Q=tHmdlo) oblsétlikg the maximum vaiub @f delum indufft; r] dl / dt AUC Reg.
Insul im0 | . =Time to reachtlQ béseAvalue of serum Irdulfd; 20. 1.5 4.8 38.29
305.3 Oral JAsyl rgteo T a0 1364 28 4.5

86.22 1| &% s e @ °’?ﬂ2’9u€f“?" :
i nsul i n; are the cu,qﬁ £ e§er,unhiﬂsu in lgvels over )
[err] —T| me to reach the base val ue of serum Insuli n; dl/dT =the rate of
ri se of®ser Uach pubigkt i T¢shB wa given dwp qaaau@?wmomlwwqmmewtmm@t fodh indlegtf1-E
ser um i nsith pach doss|okorghispling he st udy period-tinme. 15 Each subject in
Test 8 was The ¢liniqal gudy @Qﬂs@eddf‘att"ﬁe&’?” nselinyFormulagion,af fRsamplenihd € efab¥inglecdosingor t h
in \Test 19 W%'W%adwumesﬁ" tS’P%{'Pa' es'srcnmw"rf?éeft?ﬁ 'Neé%ﬂ'"géf”tl 'tmﬁ%ﬁfgwrat ed

t hatt 2 U"?g %ft'"%‘i'ﬁ' ﬁ?ﬂ‘i{_‘ fr lojo s '5'
0.630 1 U/ ngO sul

sulin.s y a i0
r educ ng ﬁ&;éﬁ) ok.?é?aﬁd o%?La. Qﬁ f %Ut ns% s
I nj eCtlon atoO |noﬂ Z% cﬁ%lg Xﬁ;ihm)
Shi n.) in i b§ id Ins
studi eds! m&{anrbvf m.h %B‘SJaha%ﬁ sln,hwc? aras ik ort ed
by oral i R@gsbs Rurﬁ sabtOEfeoliSih ﬁ&no@ ﬁﬁ Rsuilh QYIS ulukg; C‘ﬁ‘e V@Xﬁ eche
phar WﬁCOk'a&%kﬁreéﬂQulih'd@é’a&@h&eﬂbH Inbufin %%z%ﬁﬁdﬁia itds 9755.01Yaltdd stticutbleBis in;Sb’iin in
For mul at i @PR&YulabRskiHR The HoavaRBIMPESal ifdulinFimufionds BXaplely ik Squaiih GLILBEH IR Shat
| njiect i on oPfeguif HitcRble inBliR.GoPdNeR insilih dbdale. (TONG- Shin), indicated that the
rat e of3i nsuthe Rifédo SO thsdiih Fenfulslon 6f Exbraple ¥\M RAucig sérarf ighhicddb lievéis (o didbetice skt 1 N
t han af t enheXoavailabili®Cds indilin @ didbeps e olanaioinishation bicOril iirdalin EFolnbdidni df Exariplei 7egal| | N
(AUC) af t excellanfibndl anes sitnllan to Bat®B Subkutiinegyisly iijecteld rReglar 4njettable neglindd Induli:Degendant
subcut anediabeticsj ecti on of Regular Insulin (0.172 | Ukg). The AUC after
-adjusting the adm nistered insulin dosage after Oal Insulinis 2,264.8/1U
and it PsEXAMBEE®/ | U after subcutaneous i njection of Regular Insulin. The
bi oavailability of Oral Insulin Fornmulation of Exanple 7 is equal to or
| ar ger than ' g @@mpie.dba,iralvtic efwess 4 lpid and ppiefic copled agy ?Pér?elcﬁ@quri”’“ﬂ&gﬁﬁb
30 L Thdnsginfiuplatop inty 2,ginole f@piuie/s” Byl ati on of Exanple 7 in reducing

serum %us‘aéfﬂ- :JI éi'ﬁ"ﬂ g di abetics and the bioavailability of insulin in
di abetics inistration of Oral Insulin Fornulation of Exanple

(o ect o mdgE e Pt bbb b ARGl oM

xi mum val ue of serdgm

45
Materials Quantity Maker/ Lot # (if applicable)
Pancreatic Lipase | 700 Gms Sigma, St. Louis: No-L-3126 (Lot #74F-0470)
Corn Starch 148.7 Gms | Shinwa Yakuhin, Japan (S 8285)
Methyl Paraben 12.0 Gms | Sigma (32F-0511)

50 Propyl Paraben 1.5 Gms | June-Sei, Japan (9L1202)

The components were placed on the disk of the Spir-A-Flow and dried at a temperature ranging
between approximately 30 and 32°C while the rotor was rotated at 300 rotations-per-minute (rpm), the

g5 agitator at 500 rpm, and the chopper at 2,000 rpm. Fine dried particles of the components were thereby
created that were blown from the bottom of the base by air heated to a temperature of approximately 30 to
32°C. The heated air was blown through the slit created between the rotor and the wall of the vessel (slit air)

and through the fine mesh-openings on the rotor disk (fluid air). Both the slit air and fluid air were at an air-
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In this exanple, the lipolytic enzynes are lipid and enteric coated and can
be conbined with an oral insulin fo nula% n_.into a single capsule or
tablet. 40 A. PANCREATI C LI PASE Pa Bpé@ Pg P?pase particles were prepared
as follows. The foll ow ng conponents were placed in the nodified

Spir-A-Flo &Y IR Yot ob 516! 450 RmMES. Shb &he® particles of the QdMABInbitY dod
Voker/ Lot St '@8&% o s ﬁ@ﬂhtca.rlah@a‘se.u.d of Ot ggmcles of o QBRponSits were

Loui s: No- ng,lc%%&hﬁ,tmgi,z E@gaq Starch 7 Grs  Shinwa
Yakuhi n, Japan (S 8285 Met F?araben 12. 0 Gms Sigm (32F-051 1) 50

Pr opyl Para +—5—GTs Fomre=—SeT
pl aggd on t ughﬂp'@s of the Spir-A Flow
bet ween appl oinstmopyt-Banyettiioser (HPMOH) | e t 126 Gnat 0
rotations- perSodiumuaugy! Suifale) , t he 55 agi t 3a0&rMgst

at 2,000 rph
t hat wer @ blew 8 erpe
of appr oxi rrately 30 to q[lﬁi The heated air was bl own through t he sllt
creat ed bet wedncqahibe pyiicas wi H‘GPPP@"Q/\M‘FW%F“’P‘I’?@"Q/@E‘@@IWf sprayved gptp Jhe parclastof hagh
the fine m@ﬂpﬂgétﬁ F‘?l §y Were pysrenaest wihindhesyessel P‘Lﬁ rgte &f 10 miinyig,gng o @ preggureof Eqweeﬁnd

JS anr ot

i \Ghwa ekatiivg dapash (18064)
! O(Yakqj rmgaamdanahcssmmmpe

fluid ai Efs Osef%’ me }20 "Z'Zl“es (the-pprey nogde Wi °Blf°'p? s‘ﬂrs%“f'd«?n@ﬂd Qﬁ'bf@'t%etéﬁo
100 and s at{tj o f the ca {ﬂ L!)Sp

Wini ene ﬁé ,aaeé A gl S S S g” o e
gglr L'tﬂ)ﬁs 9 kﬁc%{eﬁ e:ReBﬁ’o%ﬁ nt)%cc Z‘?a: t ating
Maléer« Log, # (if WM L) 12.5
Qs Shi nwa Yak&pamicalsjapan (191184) | S8etitvn|L auMaker ki fitapelicable)

360.5 Mys Y, Hi}dro%ﬂﬂﬁ%eh@l@&l@lﬂse@sila 58) |\V¥HirR& Yakuhin, Japan (191184) _
Added to chem cal ks polpsiiylend-gical-608®| Ut i of Vai89, 23 Okaiserkeh, ]@aﬁoat the particles

wi th the coating [olchibrométhan he coati ng|ser.ssi qn was sprayed onto the
particles of the [cempwhents as they welesssspdnded within the vess¢l, at a
rate of 10 ml/ m n| Watr at a pressure of {begsa#ger} 1.0 to 5.0 [eerr] for 120

m nutes (the spray nozzle was ~on. tor 20 to 40 seconds, and -oit. for 60

90 15 I
POl ] s g Loa e oy ke ST

menbr ane® WhairHAeiTS-L¥Eb .escaa%umazedtozwﬁ.epm dsl cl'es of pancreatic | pase,
coated wwth a HPMC-L nenbrane, were then enterlc coated using the foll ow ng

enteric coati bQTUtT oT—20— themcats—

Quantity  Nef®eEo (i AnpOR ey 1udrawy-prapy MAERISHE dtappisebien] |

4. 5% shin Yaleubnmn'ﬂlajmsss( 1925384c)|utnao Mgnaﬁahyb;ev@hgl YRohin-FhEH, 0. 5%
Kao Sekk&n, Japan Di chl or onet hane 47. 3% W&terstadt, W.Germany

Et hanol Ethanol or Isopropyl alcohol | 37. 8% WAt er 502 parts 9. 4%
The above entler i Bolysthaleneglycob8000t on had a pH of apfimadxi|nitecSekkers Ja@ban 0 abgut

5. Al t er natfi vel y Magnegignfitepratea)] grade of acrylitnressiin cal l ed EUDRAG TR

L- 100- 554 or |L- 100) or 30 EUDRAG T[err]fdeagarg 55 can be utilized to coat
the particl es—€hentcats ettty
Maker/ Lot # (if applicable) EUDRAGQ T[err] 100-55 12. 5% sol ution, 480

parts by weig I Rohm Pharnm, Weiterstadt), W CGer many Et hanol or |sopropyl
al cohol 902 parts Polyethyl eneglycol -6000

6 parts 45Kal(9hml¢ﬂe n, Japan Quantity Maker/ Lot No.(if applicable)
EUDRAGITR-L30-D55 30% solution, 1,000 parts by weight | Rohm Pharma Waeiterstadt, W.Germany
Polyethylenegiycol-6000 30 parts | Kao Sekken, Japan
Water 898 parts

50 Silicone emulsion 2 parts
Talc 70 parts
1,000 parts

The particles were enteric’ coated using the first mentioned enteric coating solution by spraying the
enteric coating solution onto the HPMC-L coated particles of pancreatic lipase, as the particles were again
suspended in the vessel, at a spraying rate of 10 ml/min and a pressure of 2.5 kg/M? for three (3) to four (4)
hours. The spraying nozzle was "on" for 20 to 40 seconds and "off" for 60 fo 120 seconds. The resuitant
product provides the desired dissolution time in "gastric solution™ and in "duodenal solution.”

&5
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Magnesi um St ear at e 12 parts 40

1,000 parts O, 45 Chem cal s (%jant ity

Maker/ Lot No.(if applicable) EUDFERP 206581 30- D55 30% sol ution, 1,000
parts by wei ght Rohm Pharma Weiterstadt, W Germany Pol yet hyl enegl ycol - 6000
30 .parts é(gRE%gH(en Japan Wat er 898
parts Sili come—enul 2 parts Talc

70 parts 1, Ogf3 é&ﬁrptau%clﬂ‘@erQQFefatb& log SodtRg it B LepiiaGriowOstp St Ysd B\ebef Bifh thb 'cSdting
ment i oned sBiiidAlahd the fidk mBrliofedl drfeliOfbating salMioR YisdHTto LEHE the pBritteRfic IipadeQBbie!Mhe bile

sol uti os Gk Qnd BecoHbE chatéo@! RtoAR LA GRS TR bRAKHR R biidel bdnipaseRis LBST W6 as
particl es wuewe agai n suspended in the vessel, at a spraying rate of 10

m/mn and a pressure of 2.5 [err] for three (3) to four (4) hours. The
sprayi ng nozzle was "on" WAy gc Ol r 60 to 120
seconds. The resultant prlgﬁ@c i‘ﬁﬁ'}% Mk L%np'fégﬂ'i%aye .Rution tinme in
"gastri® solution" and inBile(:ﬁfbdnrfa$6§OFut|@'#.0'(712'80) EP 0}302 065 Bl B.
BILE SALT Bile salt part]i AYiest wer 89-tPwatledShigwacigiuhinnlepani t h a Spi r - A- Fl ow
bile salt and avicel with the coating solution and the first nentioned
enteric coating solution used to coat the pancreatic |ipase above. The bile
5 sal e_ars oral NsSuLwFoaMoDaeNl as set forth in A above. The bile salt and
avi cel ’c?onponents used were as follows: Materials Quantity Maker/ Lot #
(i f appl i cabTte)ordl Ghsulin formulation was created as follows. Bhd follo@inl tcomgbdéntEweéramixed in(hd Spr-
(714720) Afeel 69.1 Grs Shi nwa Yakuhi n, Japan C. ORAL | NSULIN

F LATI ON The oral insulin formul ation was created as foll ows. The

r- M%ReF 4 s [3¥'No. (%Qpphjcable)

f ol 9 conponeny Lolpsnents! > xed 1 nogg,gtySpl

Oorrponent S ettty Mederq—tot—Ne- H-eabhe)
Chol est er ol Chalesterdl oy KARESEMS Haltphsen: @ﬁ?}&m Bp0EH4) |Ar gi ni ne HC
110.2 Gvs  Furuka| 28imeHY | and QuitjOsc@ms 4 Furuka, Switzerland 4 o Gns |25
d yci ne GumApack g 3o iij Ayl Sulfate 48.0 Gy Propyl
Par abenzs 3. p Sygee h [(9L1202) The conponents were
|

t horoughly mi xed a of the SpirsA,El ow. The follown
30 pa?arrgters wer \.Z&MMM&SM at 350 °
rpm the agitator was set at 500; the chopper was set at 2,000 rpm the
slig_.air preBwurompongsts wereyfaespughig Onixed B Prigceinrthe vesyeel ¢f| the &J'raA-F'O\prBIQ Jollowing\a s
bet weense1 ParapplersIgre] ubliize in the, Spiph-Flowdhe rator wasiebel #E9 rrme Mgceitatar was #st ab500; the
about 3100"?!19@' k% @hé— %Pméh%s'ﬁ?'k@’assafﬁd'aa P?fw" 100 101780 tyiHe O Aberijujdl pir prespuiins e

ter 3'aF dp e Alives at pherpduct REPe 3 Ao 711 s
conponent €18 g%;fa"g ﬁg& i g%'qw oy e v%egggﬂf;fogww ﬁwgﬂéwr% 35
i

the foll 0\% aée suspended in the air of the vessél, were ﬂf’ '{
lo in mdnm
Maker/ (i_ot (‘ 3 appiica le) Hydroxy propyl -Cellul ose-L (HPC-L) 16.0 Gs
Shi nwa Yak uhj-R——Japan—406
(191184) Sod Ghemicalsr yl Sul fate Quantity 1. 0815 |G\Maker/ Lot No.(if applicable)
Yakiyri - Kagak Hy&@@%&p&lﬂ%@ﬂu@sQQHPHU)matléw éﬁ\&n ne Shinwa Yakuhin, Japan O- 8130 G
Wako Kagaku, (191184)
SOdlum Lauryl Sulfate 1.0815 Gms Yakuri-Kagaku, Japan
(S316-06)
Trimethylamine 0.8150 Gms Wako Kagaku, Japan
Cifric Acid 1.2608 Gms Yakuri-Kagaku, Japan
45 {KA9105)
Crystalline Insulin As desired in grams | (SIGMA Bovine Insulin
crystalline)
Water 220 mi the pH of the solution was
: approximately 2.0 to about 3.5

60

To coat the particles created above, the binding solution was sprayed through the spray nozzle that is
located at the top of the Spir-A-Flow, see 28 of Figure 3, the binding solution was placed in a cylinder and
then was cooled by being submerged in an ice cold beaker, befare and during the spraying process. The
binding solution was coated onto the fine air suspended particles, at a rate of 10 fo 14 mUmin, at an air
pressure of 1.0 to 2.0 kg/M? and an air volume of 15 to 25 L/min, for approximately two hours; until all the
binding solution is used. The spray nozzle was fumed "on" for 20 to 40 seconds, and "off" for 30 to 90
seconds, intermittently. Throughout the process, the product temperature was kept at between approxi-
mately 25 to about 32°C by maintaining the air used to suspend the particles at this temperature. The
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Ctric Acid 1.2608 Gis Yakuri - Kagaku, Japan

45 | | (KA9105)
Crystalline Insulin AEPRI2Q§ Bl grans  (SI GVA Bovi ne

I nsulin crystalline) Water 220 m

th H of

pa(l?t |pCI Ce)s trJ;lﬁ aﬁtoéfﬂtg eg rhaVﬁi th%pﬁ Qﬂff\msgllnyvgvizlghett\%%\%gg &LI d|sS:J§E |IO Qe(?a aw
nozzl e thaEmhl&: ggtpﬁ @me; Stoly 413 t&Ibobt T - A ?ow see |gure ,

the bindi ng S@mbdidsly) tRand)] tﬁ&ﬁglmh-aoﬁa B .dndacteﬁta.ﬁdadn tHR Rl whre MeR Godd i g
submer gegl iigld 3bkting Soidion dreR&R ke followa e T BlioMng cOvpdnBils Edhbrisddthd Yibid Godlin® ¥R6 Was
The 55 bi ggtayad ok @l the ihsdin board gle&d onto the fine air suspended particles,
at arate of 10 to 14 m/mn, at an air pressure of 1.0to 2.0 kg/lVQ and an

air vol une IS5 10 25 L7mm, O[] & oXf mat ety atrt—the
bi ndi ng so.?&mm%#w&%r SR bl 0 4Q
seconds,ap¥okklgéithih for 30 to 90 Fe¢dRds,| SiohaiShiedsent|y. Throughout the

process, t hEolystylsoealycokfafipacitt egiee| WS G pft KaetSelvkanvizean (Bpgnon #199; Lebile (197499
about [err]way maintaining the a gddégg,cgf{ngv&uﬁpgm@o,;,he partlcl es at th| S
tenper ature¢. The 26 EP 0 302 p65—B+—restt+ant artl e r|a‘v'iﬁ'°~
crystalliné insulin were then i nhdtf raguleny sqien b g oH of pPiRmElply 5ﬁé‘¥1‘fbﬁﬂf 6%
tenperat’ﬁre of approximately [err] creating an enul sion having the fine
parti cl e bourke ligié tdating. soffiivd wasralscsspagedtaBugh tisHpal néw2ie 128 Iocaidd o khg teb. of the Vesadlout
5. 4. | mmediTed pHrametel s tt@Spir-ArFlowt iees asrialiows: thelsatorrvas petiat 250 1t 300apmittiae agitadoriah500h e
errul Si on wendsthé theppet ot 590 103,000 ram. The bprayi rabzateomt! iite) spraying uidte was set @ d2.8 chi/mip at an
L.ows ., Thiepssuleii-Alp tokgd¥namdivovoapt 153e 20 Heeinl andittb rrestactitergpetatue wascostwesn
spr ayed 20 n aprooxinately A (o houto3AiG0Agalar the (irasiuct teThrerstusen jssmaintained by sefting the thermal
Quant ity  regulator of the Spirfilasrgo thap the g5 thai fows i the yaspeb hasilip desired| temperagure. fhelipid
24.0 Gm; Sralpsolutign was sgiakediey] W&'H&se'ﬁ@ s@‘layfﬁ%'l‘°%tst“§7"°é’c"%f' fers30csecondgang "gfffs
Kao Sek- keffr ?fﬁ??aﬁ %@Hd%m it No. 127 p
added tasa f.T e a I@ o). preqeptpd, yith §dP‘i9P‘f"8H'PHa‘aaf5.'9p*P!“l‘ﬂ" The
appr oxi mat éﬁcﬁa'gg !?"1?5’3@83 'ft'°'6°°omaT§th? OWINFOPPEBEE i ng sol uti on was al so

sprayed t hrough, _tJne_s.p.Lagr_nozzJ_erZB_J_n.ca.Lad_a.L_L.h.e top of the vessel. The
par anmet ers of t héhSpicals A{Ruentityvey e as f ol IUaksrlLchle(lfrapplmablaNas set at| 250 to
30 pm the agl i@kt S %maNP J‘gr}gg_‘,gﬁggpper at 2,500 to 3,000 rpn} The

spray no2zl e andl dpbiSsiifl! #34.9\6nd A RuiBSA §bae8s7.784 O M /min at an air

pressure of 1.2 tgymbtamokd/IPamen| Phdmi SwlePf 15 to 20 L/nin, and fhe

product tenper af Wi@nhdhas bqsmem a%mIMMba&e ﬁ\&mébﬁ%fhel{c%ﬁ\p(]neﬂga n, the
product tenpera e rsharntarne uy setttng—the Lnelnm reguratot f the

Spir-A-Flow so that the artha |ntot’h ess hasthe des
temeratrs, ThFcHS 95 svg?va s dP%E Tt
Sgr ayl ngdn o %56 X Fﬁ%:ator 00 the chopp; ra% tg ﬂ thete © greo epr
>eConds we Eohiet et ST cbtnanel 3 52 ko %he Rl e resgudeh E‘hﬁ
relgoat ed Qurﬁe%“gﬁ‘-fbrrbﬁ d0UsthnD Mekhifena! UL 1 O e recoating 1p
coating 5ol Uty Qdirsd) ¥bbthhRol & Be Qmit¥M 10 tﬁ&%@dﬁg‘&%% Ciddwaver, if %Iﬁé%&rﬁ&i ¥
Maker/ Lot oted itfwilRREk iﬁ%mu%)eanQirﬁn dland extfe will havb i8R takd A RAPreveit an
Chol est er oloverly3 gldasiiTWetness Tof 1K Partidles>Tromdthrhine (rofdtamdlj @NRtsanddl U.S. ahdSEU=PBan
Phar maci a, pRaaaepeadl cohol to 100 mM (warnmed to 80-90[err] before
m Xi ng the otAerthe REGRMYAPIdSHIUtDD step, theldotted ariba phrtidks ard githdl pRGddUiitd Baid-gel 8apsules
spr ayed 4 oncdnipesssaddato @ftatlidh éorapihe-ofel insdiv bewrs cebteda partities earalpe mader iath ecasiled dr
M/ mn, at tabletsalone praas bemixed fvithl the erteric todedutiviBs ofdinabe atd bile salt previaisly Wiescdifed.1 5
to 20 I/ m he fekdtant capswles g tabletstcarplte €@BAc tagte@50 rpm the agitator at 500, the
chopper at 3,/Aematively, 3ha fiid-pqgter keund erpleingulimmptticiasuiney Bibmsdlves |be oettadq cogled. The
mai nt ai ned °%f?"°d’ﬁ?3\“@)§9'%'ﬁft for gpating thedipig jseatrd onab [nayiip particias inglyges\ihefelloying comepenentsi ned
"on" for®20 to 40 seconds,

o
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and-was turned "off" for 60 to 90 seconds, internittently. 40 | f
desired, tronetanol can be om ttechpft;gﬁébjge%recoati ng lipid solution.
However, if tronetanmol is omtted bult in an increased drying

tinme and extrenme care will have to be taken to prevent an overly gr easy,
wet ness" of ~+he—partteles—hrorethamre—{t+ormptarol——s—tt+sted—oeri—Y—5; and

Eur opean PhpFhemieisea. After |t Bentitcoating |ipid s dYaker it Nefiapplicatiad ¢ ol e
dried parti[Eesradgre-iedobher [l aombaitdBe% Bkt 0 ¢! Rofim PRaIME GmBRA, Wést aampye3sed
i nto a tabl profeyhe-difser-eaoal| i nsul i n bogogargofit ed particles can be made
into capsul psa©povddhl et s al dne or can bgopatsefl wWith the enteric coat eﬁl
particl es of shicopaemeulsiond bi |l § salt previ oapéng flescri bed. The resultant
capsul es or €TS can Dbe gnteric coatgd ATternativery, tne I11prd-cgated
bound oral jnsulin particles b—_ent-er-c—coated—TFhe—enteric
coating sollution for coating Theesultast spiuiendhae @ pld piapproxiaaiely 55 leabeut Bbes
I ncl ude® the follow ng conponents: 60 55 27 EP 0 302 065 Bl Chem cal s
Quantity To create enteric coated, lipid Mol dral Lﬁ%ﬁlln%m(:lbg tiddmteris @Mﬂﬁa sorkibRAéd shleged | - L
30D throuh @eQpRf Inbazle (2804 BQbdalel @tbp of #9 héBedrdptheBpifiiBlow a¥\é ShraycRic B dNe

Pol yet hyl gy gHr % pbr-hiftkdé for approximately 500 grasid op thé lifid 2oated bounkiedrdl irfs@ia\iddiiys. The

70 parts PaditiesOwate @praped IfeI B seconds and allowed to dry for 5 seé’onpﬁﬁlﬁamhb‘tﬂeruntll the desired

898 par?stﬁfdkmsse&h&énﬁnbc&tﬂgﬂasachnahem a pH of approximately 5.5 to about

6.5. 10 To cloedsteemine the rampuns @hbretic doatipg dolativattebe epplidd in peigérit ryplacouércuisatancd he
ent eri c cdenterie goatingl soluticnh("@a dhesyurfacy @wda ptihapaticietihbe copted (SAhin mm?ds M@tipfibrly thes

| ogat ed i rmqﬁgryd#cqvem@) eramg|desypd intveg/ G (thicknesy of dheeppating)eiis inydividad by thp welght ofyr am
per kg geworehinglin boung parkigh (i et Acrsrdinsgho thgieaisent gy lacaeer syhstagrec G4 fseicyiethby
oral i nsultherfollgwipg pquptios:  The particlies were sprayed for 5 seconds and

all oned taq dr for 5 seconds, intermttently, until the desired thickness
of the ent®Fit EHﬁ’i’l ng vvas achl eved To determ ne the am)unt of enteric

t |
gg:t: 2325:% ;$refo ﬁ ces oﬂhféé& mj:r[: 'ﬁg«?%?ﬁ%ue&ﬂsﬁ acgﬁége% Qngn% e%rdg A
in me s, te| af’ ov HE% %ﬁ‘
issolve
mof

n’g/ G (t ma? éﬁh
i nsulin H\ IP @rs Ib ro k ) a\émc loﬂ%r%?iaisl Mm 184; Abikever,
substance peloathd pérfitids %lﬁ&. le)Xnd ikﬂp inl 20Mutii HRAMPS b9 B apfoximb U:Iéo\%nal

Pref er aBl woutohvitiin e Eécsnde%w}@ln 26 idedu Bifterie lcodiifgfoOthebral indaitAl darict h’ﬁchﬁved
di amet er of between approxi mate y 0.1 to about 0.8 mm (the surface areas

t hus rangiplQRACINGBERN PARTICIRAIPASEEILE SM.BEAPSULEabout 2.0 nmmR). |t has been
found that by spraying approxi mately 120 to about 150 m of the above
enteric 45 C0at In s exerdplé,i capsules ncludingathe oralnsulinncoptad paricies.scomied flasanandapaedbilersait el y
450 gns, tateecreae|Todhis sotalb edcipét-tized| hast-gsl Ldpsuietthal peieris| coatediiowh inpllinradiclen a
sol uti on Hexesareg as desktinefl abaye indRi anteriedopted ligasé partinies (nréngred ¢4 dastripad atfovs inA), atdast
10 i nut esntelirygeting bile saly partidiast(Rsepared ies Plaspribed plove in @) ars gipe togefhpr @ndsplaced i hprg- o

sol Wtd on tgahee 'eagfﬁfébw'a@ i®xi mately 6.8 (a duodenal solution) within 30

secondsg Acc%?P g{id W) ol Qral @it enteric coating for the oral insulin
‘particles |s ""s[9f "Wﬁ""ﬁ@il N PARTI CLE/ LI PASE/ BI LE SALT CAPSULE I n
this exanpl e 5 g% gl 'ﬁ‘{ g_ﬁs g)toral insulin coated particles, coated
| i pase and c ?'Y'@ €4 "atgli"é"b Bt ed. To this end, to each #1-sized

har d- gel capgoq\,, eadiiUsShlef~ COat ed oral |nsuI I n partlcl es (prepared as
descri bed abﬂ\%%oéurﬂn arbé?tgtg %ﬁd &€ 8ad %rdg' @ﬁiﬁ S thb mgrﬁ-ﬁarcgﬁgu@§ to open
descri bed gﬁ@&@mécﬂ asing M) SrtaiEEdated S%ds%gor n{sﬁﬁns Bdhé &iGPsideR leePRaLH 2
descri bed @DO¥@ th thelf)siz6 aRd BamiRslidnOhEde"\HiciRE Gro bk Pasbdd eﬁgﬁ-mas,hors@meuh@s
in the folghaishidd Thalshdim Bie&bdMble (aAd citrie'Qkid Qliso @irdlion! tB SkLidt Bhe intra-intestinal pH toward

50 alkalinity and increases the activities of the pancreatic lipase in the presence of the bile salt.

E. COMPARATIVE CLINICAL STUDY OF THE ORAL INSULIN FORMULATION OF C vs. THE ORAL
INSULIN FORMUATION OF D

Six diabetics (3 insulin-dependent and 3 non-insulin-dependent; five males and one female) participated
in a comparative study between the oral insulin formulation of C given together with four capsules of the
lipolytic enzyms, each containing 1000 units of lipase and 25 Mg of bile salt, and the oral insulin formulation
of D, i.e. the oral insuiin formulation of C combined with the coated lipase of A, coated bile salt of B, sodium
bicarbonate, and citric acid in a hard-gel capsule.

55

28



40 . 28 My (1,000) Units of Pancreatic Lipase 25 My of Bile Salt 50 My of
.Sodi um Bi carbonate (oven-dried); %45&2%5?1 Ctric Acid as "filler." The
sodi um bi carbonate and citric acid-af bursting effect causing the
hard-gel capsules to open in the stomach, releasing the enteric coated

particles of eRfplaiédd Ridbibed; orl do Eﬁﬁ@aayeruictwnﬁnaml Yo ihid ofid, %6ch dafishBorbil) 3ekerted U8
Due t 0 t hew ofSdrd Gnsaiinlvith QTP @8dstibLbntalklg 38000 BHits loF igaSo 4MtQ06 Aigs B Blle RaIBSHEe first
through t h@ayls@ay)Snd HePsiiddeortalRLABINof drBiBnsaMCink 306y ks BOadeRnd Ish rRdstdf bife
aci d al SO bakivatie@Bodn® dayCHf the stully) ©n Halthid-ahdHoGrhl dai of theDithidy QMo GtinG WasHepeatettNi T Y
and i ncreasedn gdneralaelicthét the Bsolyed eriziife psUts adiel giveh sgparaBlyiblt dohcdmdngp @ifiCile orbil

t he bil e sibdlin (48. V)EBHSURRAT ihy Bpolitit Divz(ihbs vbFdJEdrvtaioed ThHam&Rksulé MBLIbG bial insulin and
FORMULATI Chivedras@ cpmbindd-EapsiRithe oAl dffbét eOBvR Suig@NnORydogiiermicdictidnétieat of thaoral

i nsul i n- dejpevideattheisathe3 non-i nsul i n-dependent; five mal es and one fenal e)
participated in a conparative Stu@é_ between the oral insulin fornulation of
C given ™ o!jF@Wr'NWUNﬂ-'MﬁEfB'kEa?ﬁTﬂT Efff the l i polytic enzynme, each

cont ai ni ng 1000 unlts of | i pase of bile salt, and the or

insulin for %P?"‘g oftpd ‘?a" les E'??é”bﬁﬁ’ QI‘"‘% §?§'dﬂ"|‘nB'f361’ ﬁlfﬁ'h?q GRPiped @dd’lfﬂbi"ﬁé’d
with the cBEFRESP B&'gté”B‘f T‘Nh's(‘?ﬁdafh@d""f}‘?" googpprentg verg Ml um bi car bonat e, and
citric acid i p—ahard- m:-J canqulp 283 EP_Q 302 065 Bl EFach na'rlpn'r

recei ved: on dfpelinwpese(ﬁuqsmt Radiclh (it the samtegiraportion asmet fbvthdn B ahve)e oas.msm nt

oral ly received®odi@nBigarbdna€r al | nsulin with four capsul es con} abt® @g 4} 000
Uni ts of |ipagdorsaitmBicarhepate of bile salt on the first day of | sBa@gm and 4
capsul es cont aiGHigRFidU8 1 U of oral insulin and 4,000 Units of Isggéﬁs@“ nd 100
ngs. of Bjle S;IT?'con t he second day of the study. On the thi rH 588 f ouf t h

day of the stydythe routine was repeated. 5 In generaf, W%t her the
i polytic enz %ul es were given separately but conconmth % th the
oral insulin

capsul es or the lipolytic enzymes were p% CERedl i n
sanme capsul e Wit h the oral insulin and given as a conbined ¢ m'r he
overal | zeffect on bl ood sugar and hypoglycem c action/effect of the oral

i nsul i n was tThe alsoermixtuieOwas nfade BRADPONIBAY RFOLJPHOHN Bisired tH\si% cEABL Fbre oF Ives),
nonent er i chard presspd ablets. df| cstatiiessipsuliih isgsubstituted dn Sederimalation, of Bectiom &, 3ct dablebean
conbi ned apentanefftl of ieulin: hefinsplindopecans belineragspdup AP HH. ifYesiethi s end, the

f okLowi ng corfperiestiast jablets Wers cqgated wvith EUDRAGHEF11P(, ot ja plinalo Tiim-peatings| thickngss: pic| e

(i n t he 3afRP'XIM3Iol Q-1 Hhabgdt &% ming Fablpts; $9 ‘Ba‘a%a’&@gf“"d 1‘2 dissplye @ paspig lyige solution
Bi car bonat gavmg a pH of up to 5.0, within 30 seconds or less. The particlés thereby released, i.e., meullea{npase.

Pot assi um g? gﬁcause they have been enteric coated, only readily dissolve in a solution having a p
GN Gtri C rruae oreover, the particles will have a size of less than 1 mm and therefore will readily pass through
17. 65 e pylorus an ?rlve in the duodenum. In the duodenum the particles are emulsified and suspend the
o-hposphen cles having insulin bound thereto (having a size of less than 1 micrometer) and/or
500 My d-layer coated”™ - micro-lipospheric-bound insulin (have a size of less than 50 micrometer in size).
500 My aCTA fdin ly, the particles will be suspended in an emulsion formed within the lumen of duodenum. These
45.0 Gn Co &lcﬂs Feclﬁbreb¥ preferably absorbed from the villae on the intestinal mucosa, bypassing the liver.
280 Gm 30 . UhnilaMstedios! brona RBETORA $it 16 Bral\RSulASeiIB 58t RED 'contLdt®Y Rl three’ BSulin-
Ng- Si ze i ﬁeﬁdmh{meﬂcbmﬂhez.esmnerbesm or less), hard pressed tablets. If
crystalline insulin is substituted in the fornulation of Section C, each
tabl et can cfnrarn T SNt NSuf 1 dose De Tpcreased up to
401U, i1 dobiaie | s | a0 Al Dabstes | D%, JBIgEY Syar (Mg %)
EUDRAG T[ err]- E- 1OB at jJa fijnal |fil mcdatl ng|' Ohijckings 5201 30
approxi matel ¥ §y T 1 oyafoyd 10635 MppMall gf15 Qe 92Ha8 > ﬁ@u t
di ssolve in Yagégi b jyuilces solsyt | orb vilngh 18 Phbd - 1 ﬂt ¢575] Qgas éq
seconds or | ¢sgsk TneMpa'rgg dl as hqm\lpy r@j.ga ]sh |1.3§ , 15y al 99 su;lgl

| i pase, and Bbrte—sa-t—becduse—they llae b T enLellL coated; Urny readi |y
di ssolve in solut on h v artlc es
' Ve a“‘ a‘ in 3% " porl
w il ha a
cles lle sal cles. an ||pase partl s prow es e CO partucles w ol wmg charactens
tics

1. resistance to gastric juices;

2. protects the stomach lining against any corrosives provided by the particles.
&5 3. isolates the incompatible drugs;

4. improves the shelf life of the products;

5. insulates the hygroscopic cores; and



thé-.pyl orus and dissolve in the duodenum In the duodenumthe particles are
emul sified and suspend the 35 m -1 eric particles having insulin

bound thereto (having a size of | egé%t*?gﬁgiaa croneter) and/or "lipid-Iayer
coated” - mcro-lipospheric-bound insulin (have a size of |ess than 50

M cronet er ig)piedts e PorfcisEhaitht Mmodph&ic Rilidntdsl €S Wi I 1 be suspended in an

emul si on f &g 58 fbriniabdvb,thd EGDRAGIE bréMctsIROSIGRAEA Walll RS BnylRFrésive lofitt @b Bild SRMRDY
pr ef er abl ynsé sy H0imblo®® the 6ralMihdulindBmidias tahdve b @oéri shéll itdTHaQFPextBip ebilg dhdt he
l'iver. Cimjgmadopist udi es of the tablet formof the oral insulin/lipase/bile

salt werse conducted in three insulin- 40 dependent diabetics and the
resul ts WeBXAMRLEfiOl | ows: Nane Sex W Age D abetes Dose

Bl ood Suar (My% O 1 2 3 4 5 45 JSL M

59 56 PhBNant to this eginplelJan orglpigsulin foypulation] @és pregatds. Thel DB Wing S8MpBEnts were |V
55 63 Pplaced [nforthg vessel gdhe|Spir-A-Flogs 175 157 135 108 62 KSK M
58 420 | DDM 48 1U 152 132 120 99 72 -- SO The
use of an enteric|cRmbbidsls SOl Uti pPRyusidyh as Eumﬁ{m_mkpﬁﬁca%‘ap of L-30 to
coat the oral insgtmpartrctreshriesatipartictes; allqu'r*Jaae particles
provi des the coat eeﬁ‘ :@%’ ::zl es W 53: alts] S 13 i bs: 1.
resistance to gast ngfaeicgc% 2, 3.8 ame | s% 8 N f]‘ 530a nst any-
COorrosives provi de? om I’Fﬂ{afe' C 680 §> Yikuri ga%%n cofpati bl e
drugs; 4. inproves$ E' 5 I f 35_3 gﬁx e pr g& om. {Jd} he

hygr oscopi ¢ cor es }—ahe—29- ER B8 —566-8B -6 —protasts i cles

AL
agaj nst atnospheric influences. As set forth above, the EUDRAG T[err]
prot.ect g t he 7896 REYder\a9TPORenis wess grounsl hygising dnecdet Ml previsisiy, flsaribed (see Figyren dv e
and al so i?PPrzb\’/"ed?a'E"Ffés'éﬁsa?F leps-thap SOMIgrensnand dhoropghi miked A8d grigside the ypsselof e Sair- and
are ext r en&TYw piliging e falloying Rarametespi . 5 EXAMPLE 10 Pursuant to this
exanple, an oral _insulin formilation i
wer e pl aced i nt Botbrlietatidpechingé) | 260-8p iFtuidAirPressure 940-5Campa0ent s
Quantitys Agitviakieam) Lot No. [ i500-700 SlitiAb@Pidsaye E125138 Binti0 | 250- 350
G1s Koksan KaGdreer (fdmpan ( D85) #.8@0-5,000 §uprnMair)@ir Pressure = 800-20008OHES 15
Junsei Chem Co., Japan (1Al152/7) 15 Am noaceti1c Acrd 30-50

Grs, Yakifhd tSREGM mixd@ RAD dlidd’ L ahentsO hitdids)- dFey {hersléllsigr{d@d i FieOfbsld By
Yakuri Kaggdshsing #additt dirtdLBura ahtPihe Mg Y lpreSaite 8 @proximately Bo hhbbdE 00 mmH. & Uik €l

Chem C&, sudstindda, £n8ckiod Bticied W6vS @hoR QYHLAWILY tHe RNBWREulorvET € ground by usi ng
the Jet MII previously described (see Figures 1 20 and 2) into particle

si zes of |Ess—tTham 5O Trons, jang thoroughtymxed—ano—tred T r—the—vegsel
of the Spi r_&mR?'EP Wweutilizi ng fhpts{ia?)tm QWi ?g ?\rara me#(elﬂ,ﬂl ﬂ?-(‘f(aP'?l'Féi’TePDn per
m nut e) . A3(dBREPHpiMethyicetiulde-bfs LISSS G4B- 50 [err] 2 5Shinwa Yakuhin, dgpah 00184) r m)
500- 700 Sl |i Tiethylamify essur e = 25-133.5-80 Gifps Chopper (fr pW3ko Kagaku, Japan 4, 000- 5,1000
Supply (VHiGigic Adid Pressure = 9(00-0105800MnmHg The tjhoYalwidfabaku.fapen dKASMEE) dr i jed
conponent § SogumilpwryiSylfataner e t hgn 10 PeRBmE i n t he| Veuidfagaky, Japro@UEFPRY t|he
slibeair priestingystairg] t he 1 ui d_aaSdegypdisam,$-20 W8 afp gridslly (Revies psulin) t o abod
100 [erud [W&er30 suspended, filn®,aaivetndaubd ml /% iPeRuld Y BoprdiaRe 10kd N
e folt ng sol ution: Conpondndbgut 12°C; and a final pH of approximatdig Bftolabilit 2.5
Maker ot - - = =

Shi nwa Yakuml’ﬂa bif?u‘ﬂfh%asgluéoll?};pga%%d from the spray nozzle located at the top of the vessel so that it coats

pn the particles. The binding solution containing the insulin crystalline is bound to the fine, dried particles
utilizing the following parameters:

ponent s

—t

Rotor = 200-300 rpm Spray Pump Flow Rate = 12.0-15.0 ml/min
Agitator = 500-700 rpm Spray Air Pressure = 1.2-1.5 kg/Cm?
50 Chopper = 2,800-3,500 rpm Spray Air Volume = 20-40 L-Min
Fluid Air Pressure = 50-80 mmH20 Slit Air Pressure = 50-90 mmH20
Main Supply Air Pressure = 800-1,500 mmHg | Product Temp.=26.7-28.5°C.

The particles were sprayed intermittently during an approximately 90 to about 120 minute period, until
the entire bulk solution had been used. The pariicles were sprayed for approximately five seconds and
dried for approximately 22 seconds during the period intermittently.

The particles bound with the insulin crystalline solution (bound particies) were then coated with a first
coating solution. The first coating solution included the following:
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35. Triethylam ne .5-1.0 Gms Wako Kagaku,

Japan CGtric Acid 5- Yakur i
Kagaku, Japan (KA9105) Sodi um L'aurﬁpga&f%?%e& ~1.00-1.500 Grs
Yakuri Kagaku, Japan (8316 05) Insulin crystalline as desired
from 8- 20 | Ys—EH—+H+y—{Bevtre—tastH+r40—atqF

To a final VoEam¥okdpctino m . at a t enper u?@%@m%pﬁ'%m& 10 to aHout
[err] and a [f Pelethvisne- Glycokiatly A% ﬁﬂ?’é‘?’?ﬁni")Z 9%1%% s?'H‘é" HeR3R (ERFYol |t i on
i s sprayed flr [g)})s P’t gtgray nozzl e | ocated ft top1 @99 7?4‘0$ssel o t Hat
it coatssth g PR The bi nding sol ut 6|§° n‘¥ ge '&?m
crystallinel{is bound to the fine, dried p s Ut 1P 1%68"'18 ) iing
paraneters: |[R¢eer = 200-300 rpm To a final volume 850 YNI; Femp. oF250w Ratle =
12.0-15.0 m{min Agitator = 500-700 rpm | 26°CiandpHof45t65Spray Air Pregsure
=1.2-1.5 kg/CnQ 50 Chopper = 2, 800- 3,500 rpm Spr ay

A r Vol Ufe = 20-afifle lbodddbafiikibd Herélten @ﬁs%&ﬁi% # the 59?—&-9!0\51 Paﬁd' Lere coated with! the ab%H

Pressure = igPeodfihglsBilitioh uhdal Me RHdNMg)oritions”” €SSuUr e = 800-1 0 nmrHg Pr oduct
Tenp. = [err] 55 The partlcles wer e sprayed mtermttently durlng an

| T T ot e perTop Tt
ﬁggr gé;?hgeé }tﬁ;éo gzg?;j‘;g’@? I(ré’é'vwer e spr gyed P'a‘é‘E é!‘?"‘h@egg_gaﬁq/é?m@'@'eo ngtsI o
sL

seconds dur Pt t ent
0%8m

ressure
and dried for ‘Fvé? I_ng y.
The particles m«g{a 1b6‘§\H1h2 cryst ag“ Q, |5 q RH'H’ part cl es)
were then coaf gghi4 my@, gsg,te -0%11'0‘69m§1% _ 2%33 c@t ng sol ption

i ncl uded the teH-ewrg—30 ere- .u. te—eettRi
15324. 0 a8 Cﬁem cal Poldyet hyI ene- coI Fatty Acid Ester (Emanon)
12-16.0 GTE Thk&ﬂ*"%@k’kféﬁ% werpeRpLRyPd(fer r?awe’f‘f'\%%@ apout 10;speongs, and dried ir pRRseXmatel. 80

1-5.0 Gis 20 ° em c (;Tween-80. | FMDO818) Wt er
To a fina b bgp?ﬁmg] Fhon o5 i Lo i sion THgsecpnd cong

6.5 10 sﬁ"ﬁ@"ﬁ%\?@ Niareid artlcl es were then suspended in the Spir-A-Fl ow
and wer escoat ed

;a.t.l-ng_s.gl.ut.l..gn_umd.e.z_t_h‘e_f_?l | owi ng :
condi tions: Rotor| Shemigilst o J0Quantitn Maker/ Lot NO(iSmpligpblﬂurrg Fllow Rate =

12.0-15.0 i /nin aemAc.d A 4968 G 0] Ohhsel CHoRIR lobd resSUr ¢

1.2-2.0 [err] Cho P@l%sorba 044,000 rp S/&)ﬁPﬁl'erChﬂ Ban( ﬂoéb%)L Mn Fluid
Ai x_Pressure = 50} 10 err] S+t et1] Miin

Supply APr Pressuf &hanogoo- 1, anaﬁ?ﬂ-ﬁ'“mepﬁﬂﬂlﬁ‘&'t“"f‘&r?&3°°9' PSP o 7 The
bound particles were sprayed for approximately 5 to about 10 seconds, and
dried for appmexsédsnd edatingZddiutich veal Gprayed Dndake0sidsendsbihmated Béuadl pirtidisadropatiid Sgraves
wer e then Nezzipdahiad omiht bidaofdieoessdl uitdnpithedollbsihgiparawetersthe second coat i ng

sol ution,contai ned the follow ng: 25 Chenicals QJant i ty

Maker/ Lot Noj(; Jm€) derc Acid :
Chemical , Jap éo%é@%%@{%&hysor bat e- 80 43%A, ssure Qaﬁﬁ'ﬁ’“@'“
Chem cal, Jap rch6 por/l AbbeLa,5680pm Rit Volume = 20- uﬁmfl nal vplume
of \500 m; Te uu.c[ﬂ.rwrlssabi 600116 AmA,@ The SEeRNG Preestid BB0S N Mk Was
sprayed ont o haairsSUpRIE Akl edssuRat 00b-1000 RthAB a) Prodict Sentp, MBotdasecSpr ay Nozz| e

| ocat ed on t hestdeof the vessel—utitizimg the foft UW| g pdTaHb‘LEI S Rotor
= 250-300 r pn} tant coated bound particles, %%E |§ié.(lut:|D rgBIm an%liare wuth%' |ds c 15:26 Ea
Agitator = in Oﬁﬁ Zﬁw Iésormling a size of less than 2 mm in 9&\&&'( ﬁ@és dtrn Amdm :{ o[?ﬁ cne
'Seed' coated with a starch, that is coated with a coating layer, and insulin-bound chemical particles
described above as the outer layer, etc., and then enferic coated), or mixed with Sodium Bicarbonate, 20 to
30% by weight; Citric Acid 10-20% by weight; and Silica Gel 3 to 6 grams per 500 to 650 grams of the final
weight of the formulation, and piaced into Number-4 sized hard-gel capsules. The resultant capsules were
then enteric coated with the following enteric coating solution:

-D

45

50

§6

31



Choepper. = 3, 000- 4, 500 r pm Spray Air Volume = 20-40 L/Mn
Fluid Air Pressure = 60-110 [err] iéjsl& Air Pressure = 60-110 [err] 40
Mai n Supply Air Pressure = 900-1,5%3 Tproduct Tenp. = [err] The
resul tant coated bound particles, that include insulin and are coated wth
li pi ds, Gep—erther—be—rade— rto—tin grart-es—havrhrgra—size—of—-ess—hagn 2
mmin di 1rﬁbﬁfé'ﬁa'iu3| ng [err] Acid inla 731 Qunlty as a '%e’d'-m&‘&&ft?’@dm@h"i)h a
starch, rokySPrS;QﬁM@tﬁlyIWbltul%s@Ptﬁ‘lﬁﬁ{el g | ayeggwand i nshishiwd @ititth, Gdpedri cal
particl e$ reRshyiendgigtorddoye as the outer |aygsxs etc., fkdo SdkRen, SPaEr i C

coat ed), | michistoxsthasl t h Sodi um Bi car ponat e, 4299 t 0 30%) hygkuiagphd, Jagaht ri ¢ JAci d
10- 20% by weight; and Silica Gel 3 {o 6 grams per 500 @2814p0 grams of tfhe
final weildgithandf the formul ation, an{l pl ace®.8%to Nunper-4 sized hard- gql

capsul es| Wi resul tant capsul es wefe then94ateri c cpaHed5ata8b t he

follow ng HBferic coating solution: %Q&%p&l 100 mi bfthe abavemikiaRoitibn fek8@dac A S
Quant i toy Maker/ Lot No. (if \803 (dark brown color) pH = 5.2 to 5.6;

Hydr oxy- Ir opyl - Met hyl - Cel | ul ose- Pht higluali t a tempefa 6fapproxumately300t§mom’va
Yakuhi n, |Japan Pol yet hyI enegl ycol - 6D@fsec. 0.5%

Kao Sekk —Brcitrorometta |e A7. 3%
gz;k g[VI ﬁﬁig? Pe?nai?v%@fig\ e%?e%él g‘o%téllr?g sclizlutlon contamlng the following compogenﬁd}an be used: pH =
5.2 to 5.6 Sheg 02 of the
above ni xed so¢lBUDRAGITR-E30:RSHed |18D% solution, 1,000 parts | Rohn Pharam, West Germany to
and di ssol ved | (Relrpiyleneglyaal-G060 dr 30 parts by Wpight t 0 5 | Bao Sphkerd Japen g terrpﬁrature of
apRLoxigrat el y | Hicen Erplsigsout | atively, an enterid coating
sol uti on cont @i Tﬁlcng the fol |l owi

EUDRAG T[ er r] {18 D5 0%IsB Vst

Ger many Pol yet hyl enegl ycol - 6000 30 parts by wei ght Kao Sekken Japan 20

Si | i con Enufrisd first mentioned 2nipéd” édatingadollition was used to enteric coat théO#4papdule filléd @ith the

898 paust sholdkindulin pdrticies.the (oed iesalncpatticles cantdingd) insthd #4 capsules@s comedidvaradfoamitier i C
coat the oily-disspeuine dasttid solition habing h @H 26 applrsitnatdlyi 1Bsafier expgsaretforaive or. mdrl dousound

i nsul i n pdawevet.| thes capeutasaordisgolverin @ godedal selytion having aicptt of aperaximgely 6.8 withial fiteen onl y
di ssol ve {19 minutps ot lesc (as eegifiecory thea\-SrRhaenapdred)f If cappuias epaiagtwith jhelaltoratipe enteric
exfosur e dogling sqldiop wergglee fopnsh tp Bave simjigsgharacterigfies.capsul es do dissolve in a
duoden# sol uti on having a pH of approximately 6.8 within fifteen (15)

m nut es M (as speC|f|ed by the U S. Pharnmacopea). |f capsul es coated
with the alternatiye Ierl t| sol ut i re also found t

i ar clalsbeeh ;é; Ui fosi 8418 gy b g e inae T e s e

f or mul %ti"gﬁse? herRPL: )?grrpl e, the follow ng components were placed into the
vessel “of the Spi+-~A-How—35 Conponents. Qe Maker/
Lot No. (if appl i &bhedner@hol est efr Gliantity MeRerdoUNadifgpplicaklek sap Kagaku,
Japan (D650134) Serfebgdraur VT Jubdoiof amd O é&saﬁmgaku, deskRgakh, Japan
(S816-05) 40 Sodium Lauryl SIapY| 08y Yakurl OsapsiFs316-05) Juhesei

Chemi cal , Japan ( PlopydPahndyet hyl Bade.la@n JuneseEchlaQ.cmpan @Li2eBynesei

Chemi cal, Japan [ Glethfi®ajabd t er |t 560 GRS ONENnssolEHomical Japsh (@Othos)r | ed in the
vessel of the SpIT=A-Frow _Uutrtizing the paranerers

After the components were mixed and dried in the vessel of the Spir-A-Flow, utilizing the parameters
described in Example 10 (above) these particles were bound with an insulin-containing binding solution. The
insulin-containing binding solution contained the following:

Chemicals Quantity Maker/ Lot No.(if applicable)
50 Hydroxypropyimethylcellulose-L 15-25 Gms Shinaw Yakuhin, Japan (191184)

Triethylamine 0.5-1.0 Gms Wako Kagaku, Japan

Citric Acid 0.05-0.1 M Yakuri Kagaku, Japan (KA9105)

Sodium Lauryl Sulfate 1.00-1.500 Gms Yakuri Kagaku, Japan (8316 =05)

Silicone Emulsion Insulin 0.3-1.0 Gms (as needed to obtain a final capsul having 2 to 20 1U)

Water

5 To a final volume of 400 mi, having a pH of approximately 1.2 to

about 2.5
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descri bed in Exanple 10 (above) these particles were bound with an
I nsul i n-contai ni ng binding solution. The insulin-containing binding
sol ution contained the foll ow ng: B1

Quantity Maker/ Lot No.(if applicable)

Hydr oxypr opyl get byl a%&lcﬂgi «ﬁtrplbnents wete .%lgsgen@gS in the vessel and tévl’]éshﬂlﬁ’% H@blﬂdmg

Japan (191%&

s sp "W&zzie 28 located at the top of the vess ution was
Wako Kagaky K Flow/ofér ed at the conditions set forth in ExampleU0 @Bove
Yakurl Kaga uT"he ﬁs‘a ard P! %Jté"’duﬁﬂﬁ a 4t bl solution. The first coa%ngogﬂulloﬁoo
5 ehtﬂ‘é@&l@#«hlg chémkas (S316 = 05) Silicone Enulsion Insulin

0 3-1.0 Gm; (as needed to obtain a final capsul having 2 to 20 1U) 55

Wat er f a pH of
approxi mately 1.2  Ghemicals; - ‘:'“?““‘V EP_Q qngaiﬁgggiﬁﬁz'%ﬁ'cﬁ?'gpd BEE dri ed
conponent s wer e syskggndikdedithint |he5-24a3sel| Signek Ghlamicainsul | n- cont ai ni ng bi ndi ng

sol uti orrewas spr ayeEmndnpmdng® he |sR-19/Graso 7 Hae SekBerl, dapant @&r44Y) t he top pf the
vessel . The bi ndi jgTwet-82 i on wWat5 §psay ¢ dlagashitAyee Gpinical, AlapandifiMegsidlat ed at t he
condi tions set fortﬂath,n Exanpl eTolpﬂrgmMﬁ,eO{Iga@my ﬂ%la%b,py@g @artl Cles are

t hen coated w th a—+rst—eoattn nyvy sotutor—the—f+rst uuarrrlg sotttion 5
contai ned the foll ow ng chem cals: Chem cal s

Maker/ L't NoT'Kl"Pa‘eA’dB?“ insbaypd-parteles W‘?"SI"Ra“ff’e‘@ThttPﬁ fH'St %ﬁ'”@ﬂm‘@ﬂ%ag"eﬁ@ﬂ‘hi"@@m'% al
10 3199 Sekk J (12744
Toeen-go s parilaswosel o g i, f g oS R DB 0s oo
Toi a final s?/%"[’]ﬂég%?fo%ggﬁ?“mﬁ ing a pHof 4.0 to 62 ’1195 ﬁl The coZt ed

[ ns,,l i n- 2Qound parti gi-es—wero—coat-ed—w-ththefirst—coatihg—sotuyi on as
descri bed i n Exanpl ¢ Chemicalgh )\R!'PntﬂvThe F esul t'\éaheﬂl@bﬁ?@fépl{yeable)cl es{were then

recoated With a secORFLEARE | NG-1580GHET P lunsd RRornEs ABfan @RAGINY solg on had

the foll ow ng const | tyieadp: ?&3.0 Gms Hayashi Pure@h&r’ﬂ% ﬁp&w(lFQOQfﬁEﬂ _
Maker/ Lot No. (if appllcabl > A 015 em cal ,

L A CIC ACT U 1U= 1 9.
Japan (94034) Tweeh @l 4 gog fipgiolume “ﬁ%&/ﬁ's_'rﬁ""%i"é@féﬁéﬁ{-?al pan
(1 FMD9818) Et hanol To a final volune of 500 M, having a pH of 6.0 to
7.2 25 The sethentcoad adatingOsolitidnUias Gprayed Srosiheaspeay rozalen2? lineateporathie side afl tiesvesé!
| ocat ed on uhdee ths icaditiads dotveibedds Bampleri@@bowhe conditi ons descri bed in Exanpl e
10i(above). Trhe resliant coated padiglee dapbe Madd i Trergrivglesrhalingi asize 6fi less thananorh dns
havi ng esosidiaeetef in¢lesting spdivm bigarppnite aBritriipcitrintack:1 orriel] rekigi migurs o ia spech stereh grdhrut e
and citri c norpawil; doatech with & cogting layer; igsyliorbeting patidles apsthe outardayer: g, Patpricaepates @
nonpar ei | ; Mgt appresmateht 3ho ghgut| 388pchry; waight; of sodfurp bisakongier aRPEpEgtely<10stp @bout
out er - | ayer20%hdweight sitfocacisoandcappigrimaely AP 1 ﬁbPPtzf-g’d"r B P"ﬁ'ﬁ'i!teqf yilicrnael-oTh yeiyttans ooy
by wei ght @tixt&eRfa0 Hehpeeackadinie Numbeph paskesiatnavies. a9 oPlgric8iad 20% by wei ght

citric &afi %ﬁ_&é&[jrom mately 0.5 to about 2.0% by wei ght of silica gel.
The result res can then be packed into Number-4 hard-gel capsules,

and enteric Goaled .3 ltn%glé]%or e é?nagg(ﬁ\n@aﬁ 94 .farﬁ' e & granies
f okl at i o, i Ho2 B4 LA Yhd o Fra
di amet er oot 2] '%Bﬁ it snnoasrencwag b.,éd% aﬁas?.ii%% S 20 of

utilized” aQ pr&hl‘ﬁ'até?f g hé@\g d W le8s e 68!t & QPplied aLhd Rdhpatdil."Orfhe fobultéiSgranules
conbi ned Wk Hébrdt Bbdtcdl AR 10Ad 67 thé brovidusip Goskribdd ehtelicdEdatingColufiddb OWdsBUNg that
3:1 havi ng tie Biuliéht GlandiedSvbult Maitiddone 1Mt leastARRNG-hddFlpelisd InhtEgastie SMMbehaving a PRE
resul tant gpproichadly Wer tut Wil GissoRé avithie 16 Qaibded ovi 43 i0nedwlenaihiyisreiaving Sd pH of
descri begd appreximatslE 6.81 THagCK Glandlaterneamnetcialp availablentiroughaftrednt endustdas) handf Tokyo,
gr anul es wolapatl, Estbech gesighadtof agplomérath.cgratula dnviodt doyrappleing @ dentiifugal gyatetnrand is
sol uti on habewngn Sigwsi 281Brigfiyo the XAF rasnalbtor 4D, idciudess a piviel subply $8 roter 44; aitisunpig 36, and
m nut es or sbi@gRozZM4& duodenal sol ution having a pH of
To create the product in the CF Granulator, the temperature of the air supply was set at between
s0 approximately 28 to about 34°C, the rotor speed was set at between approximately 130 to about 200
rotations-per-minute, the air supply flow rate was at 30 to 50 L/min, the spray nozzle's spray rate was at 20
to 50 ml/min at a Spray Pressure of 10 to 30 L/min.
To create the sodium bicarbonate/citric acid composition, citric’ acid, 110 to about 150 Gms, as a
"seed", sodium bicarbonate powder, approximately 400 to about 450 Gms, and a small amount of alph-
s6 starch powder, approximately 10 to about 50 Gms, is over-coated over the cifric acid, and dried for 30
minutes in Spir-A-Flow.
Using citric acid as the seed, and sodium bicarbonate and starch as the over-coat (both as the
"nonpariel”), oral insulin formulations of examples 10 and 11 as powders premixed with approximately 30
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45, approximately 6.8. The CF Granulator, commercially avail abl e through

Freund I ndustries, Inc., of Toky a has been designed to aggl onerate,
granul ate and coat by appl ying a %%HPB?P%E? system and is shown in Figure
23. Briefly, the CF granulator 40 includes a power supply 42, rotor 44, air

supply 46,e 8%y f%' Ere 48atod! Shtd & §RhSar Bpakdli 8§ USiAg & ro&.ﬂﬁten% 4 '26“ or,
the t errper;ea:wr@i%{abfy Sbott! ioeéU&pZyHro%% Eiiuiés- b @#bﬁ.?rhqifﬁmoﬁﬁpﬁ%tbﬂ% dad Yof 28
to about JpSrB:Fu&rat&le' ¢00 18 laBdut dee@ ey s‘é@gEy &t20R8 50D, AEHyheLAPHR rite 3518 th @0
about  20Gmii &al pridSurd &I 10 SN for BEtoa nirkeB thd/ternpepiliré Rhsapposimably 39tolaBoud0
Um n, &hesosqrmng rddOal Rantiles Réra Yridaah & SpipA-Fl fof B0 tihufe® atd tbiipafatdé oftapSriokimdtely

Pr essur e 30fto 4dutt35°¢30 L/ min. To create the sodium bicarbonate/citric acid
conposi t i onThecCreduitant gadulal forhdiftiod badadrarutes hinthg@diametss obbshvises approxintethlyudA90 to

bi car bonadbeut Rl ewn areipyare Enteriatopktyd KD Gsirigoanadntenit scldlion Ghs% HRGanethybphthalteaand unt
of al ph- methydenaglydel-6960(&6) disgpfyed withnelitagdlyOttidd evtericadoding sdidionEreet forthsabove could
over - ctatalsd hgvecheen iytiized. (Thé grapuldsdverenendted Witk thef enteriG Solutiom att & tptor §pe@ iof apra®t ow.
Usi ng ci trrately 189ite) 2%0srpmiair sypriitiat 38 tcB0ddrain. siay flovat 26 Mifmie ahpressure &F Hhto 38 Limine
over - coataf fth "°§‘§°’P‘1‘=\'@ ”n%ﬂﬁ Mmatgly 35 "°o?'°é?l“ PRSu Mo repdianh granulep H‘g"eoﬁ %’R‘a‘ﬁﬁ

10 and 1pvbgta %Efﬁe

0%3 core 0
per ce nts t Oou gfagﬁ * L@n é%lﬁ (bcoéil%g :ﬂ ISLS@jNe w@:ﬁs qg g
ﬁ%:zi‘yg?}zﬁ% %%%-p%%gmfe??m@w i Y AR, BHO. spﬁof

appr oxi mat '% % 100 to about 200 rpm an air supply of 20 to 50 L/mn, a
spray no low rate of 15 to 40 m/mn at a pressure of 10 to 30 L/mn

fouozot 0 Abhe/TodbitdnB Sroduct) Sppkdifialy 669%6/6\%7)6\9%%' mfdeéoweaﬁs 10% SR safine,
[err] Thepn L& Unk 2BkhinBierB Uhts theVeRb&NEH Iof Birdetogs ViR ial'wdhladslDMohd toublé Fhefss at
a t enper aoHE fonfdfal AABIsDIdoTBANHIAS Wik doffeci iltimel 0250, B0, DS 15 240, biR¥ 00 EHirdids bifer

for nul at i e adniviistriion Bk HoRkuldienvih BRiogs. Wheddtlé, ®he Mbie GRS WO BsnaRPIIIQ iabaRdgR Ivsight. of 90
t o about 4lo @hfloximatshiNSl0 Wedbout BB} Ky dach. PREhE Gluddye lEls Gd Ridulia Nvels by radidirihinoss- Of
5% HPCesimedain yiid-Wedkb'a ahyinaticandurpadsyarnétyddeweed measlred000 (0. 5% di ssol ved with
et hanol . O Aevarkedérersigoificadtdegiag olShybaglycanis waedbséreadtafter abmproxdmatey 8omit@es, attiag
have beerforgbputi30® ainutdh avhiter mmentiregn plesni igsulint le®! wast dbsdryed ab eppeximatelyoll0g mingtles at  a
r ot or speadier thef intrgdpadenal adminigiretiop ofl i@ fornmlalierOSeqiiguresi2p andi@®pl y at 30 to 50
L/gin, spray flowat 20 m/mn at pressure of 15 to 30 L/mn, and at a

t enper @t ket 186 appr oxi mately 25 to about [err] The resultant granul es have
a structure substantlal y simlar to that illustrated in Fi ure 24 The

granul e 50 FieciPiylation 'e 14 '%995‘3" %szs,et 5”“?15‘ ?12 E9Epr°’%{“ 11} Efé
a |ayer dfradyedenslly aS' '"'515 E&\ not

di ssol ve ‘i"gp?r% to at U‘;{'"‘ag 5 per

VO
ft
cppr ol o }% &gb?éf?é g W%av %w % ﬁp %.%& o
|
resul tant nﬁfﬁ%q ;:- ge% i u el r@&fsa ony%%é:“: three
d' §sol VeoLoh.“ e 1% Uil whd d{\)eﬁ rﬁm& MY £ RHeS ahd sGiidinds
duodenyym @d ﬁrﬁ‘ﬁo %Géar \ék/éiwas AR R PrreldnEPSFired QLR %oJréJ%ﬁhé Bdnistrafidn| ofthe

fenor al w&muﬁontah@mewmb@@cma(%e@abdregﬁ)ed at time 0, 60, 80, 100, 180,
240, and 300 minutes after the adm nistration of formulation in 3 dogs. The

dogs, oneresm|i2e and two fenmal e, had an average weight of 4.0 (approximately
3.0 to about 5.6) kg each. Plasnma glucose levels and insulin |evels (by

r adi oi smunoafer a2 hgaryobsanationfleddds withoatyinsalin @ -orarhypogiremiziagends; awtiestingveveenight,
measur ed.thrée maulik-debendedt and @rriofi-inguintengadpnicratiants tbokpoprbxjmately 8.64\lebeith 929 \Lbppr

af t er appec thedrsalinforguiatignpf Example Wsmodifigd py pet &ishin Bamele (F2-rfieod Sugapfeveiewere
maxi mum phessyred hoydy fps fiye heuys fn oRa PDMhand ope HIDRM rafigst WY?atbewsema\erwmag@g

af ter t he?QodtqueaRsolauaitaposanied RHOK 1P he Brdvof siandard Brsskfpst ap foq apbthe gy yes o5
and 26%° %NS St 'i’ 'a‘f¥1é‘ 9"?5?3?%?'%[1"1‘:8}% degreopst Jyppayeania rr‘ﬁ‘ﬁu °P? d lngthes a‘PB'Ft h

| (éee bele
e e ‘*"Z % RUTTLT L
P g':; s‘§

.pi %f%ﬁﬁ:iﬁ, oy fast lﬁl%%dg ?aé
%lob

insulip (RO h Bérem
adm ni St &j %ﬂé# trféror den%& dla{%or( S8 ”Jg '%s er
kg). After 1n u5| on o regul ar 1 nject abI e i nsul in,

i ntravenously, the plasma gl ucose | evel dropped from 102 to
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23.mg/mM, within 20 m nutes and returned to 100 ng/m w thin 3 hours. Then,
6 U of regular injectable insulin was intra-duodenally given. No changes
in the blood glucose |levels were olF8H PR over a three hour period. Six
(6) 1U of the formnulation were given, intra-duodenally, and a nmarked and
sust ai ned 40 reduction in blood sugar |evel was observed. The ani nal
expired at two hours after the adm ni?ﬁﬁﬁhi gn of the fornulation due to

1

severe hypogl ycem a (see Figure 27). Test C 45 After _a_24 hour
observati on pePlO@D QMJF‘%VM AFIER QRAL HNRRFTEQN OF .88Aks, and

fasting ¢overni gRuLER eORMITATIONIependent and 2 non-i nsul i n-dependent
patients took approximately 0.64 to about 0.73 11U per kg of the insulin
fornul ati on of “EXAMPré =IO MO T1 €d as set Torth 1n exanpl e 12. Brood sugar
| evel s were neasured hourly for five hours. In one | DDM and on€LASBDM

pati ent however, because of the | rf j bl | exal s+observed
prior tagethe study, a standard brea fast%ﬂ\/\;a@g?e andg#lﬂgaégﬁdyagvagl:so
continued, posNameandi aSlex Agd i niKgl |y timhifiROSE €(BY/8g) of ABETES
"hypogl ycem a" _was observed in these patients (see Jable >5_Dbelow)..another
6 patients, 4 |DDM and 2 N DDM patients, took 0.49 to 0.63 |1U per kg of the
formul ati on of LERa¥Sl e 1Y nodifiedPs setlblrth in BRafple 12 éPEM y. One
patient,’™ becaugerotal owegy fasting 48 ood sygsr | evel sgngpe obsegpps
received a standard breakfast and the study was continued. In the renaining
5 cases, 55 thEIMi &8y waF conduct &P duri PR fastingle®fditi onIDRM
significant degegegsf hyppogl ycem g2ffectip®s observegdsgfter tNepDDMal

adri.ni strati on t f orjrul ati on ee T 6 below). .34 E 2 065
BL FABL 205 BL Gs%gAR FEVELS AFTge% ORAL #‘iIGESTI ON 6%RAL 5 BI%D%& NSULI N
- .

FORMULATI ON CLASS=1G== —— —————————— Het-glrt ORAL
INSULIN OF DI - Nane Sex Age (Kg) (cm DOSE
(1Y Kg) ABETES LEE YS M 55 161 0.73
| DDM LERs KW M 72 165 0. 64
| DDM KIM CS F 46 150 0. 66
| DDM LEE JS M 62 173 0. 65
" NIDDM 20 HONG CJ F 52 160 0. 65
NI QDM 25 30 35 40 45 50 65 35 EP 0 302 065 B1 TABLE 5 CONT. Bl ood Sugar
(mg/ M) s&at Study Time (in H3) Nanme 0 1 2 3
4 5 LEE YS 173.5 163.5 144.0 136.0 127.0 103.5 10 LEE

KW *183.0 137.0 85.0 96.0 76.5 - -
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50

55
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KIM CS 216.0 178.5 177.5 162.0 149.5 -- LEE JS 156.0 152.5

126.0 *118.0 89.5 86.5 15 HONG CJ  *257.5 259.5 196.5 183.0
165.0 136.5 TABLE 6: BLOOD SUGARPIO=32(085 RITER ORAL | NGESTI ON OF ORAL 20

| NSULI N FORMULATI ON CLASS 25 W  Height ORAL
INSULIN OF DI - Nane Sex Age_.(Ka) DOSE (1 U Kg) ABETES 30
LEE YS M 64 165 rabrd 8 Sgg‘r'p | DDM LEE JW M

82 169 a=mm- Bed9umeanana L DOMeMOON Y3 v o e == B5em 168

0.63 | DDM 35 7 z

| DDM K| M CS F 28 : B baSSis M
59 165 Name 0. 63 0 NI DDV 40 42 50 55336 MP 0 305 065 Bl TABLE

6 CONT. Blood, _Sugar__(polol)._at_ . Study _Tine (N Jds) Nae oo
0 1 3 *316. 0

2 . 4 5 LEE VS
353.5 325.(LEE2¥®.0 188.6 163850 144.0 1360 jW27.0 103.5%3.0

137. 54 131. Oppl@@- O *i88.8 137.0 85.0 -9efldN 7¢.5 - 329.0
247.0  158.0 333.5

. > P LS SHIN
378.5 265. KIMB8 o 236.8 178.5 177.5 1629 1435 vt
157.0  152. OL,eglys- 0 186.0 152055 126.0 118.0 89.G10 865

209.5 162. 9 : 86. -

(*Fed ®r eakf g’!‘?‘}“ OF o FRBTs <798 Bs WP Fm SRR AR ASI AT RS | N

Dl ABETI CS TESH=2b=====A=gt+otp-of~draretrcs-—ra-ti-cipat-edttrr-studres-t est i ng
the fornul ati ons of Exanples 10 and %ﬁg\n €& over a two-week period. During
the first week, each patient orally took elrther Exanple 10 or Exanple 11
oral i nsul i n BROGR SUGAR égvﬂﬁﬁcﬂﬁ'ﬁg ORAL INGESTIQG QFc ®RAMInd one week

| ater, “the sapRe@BticRORMEBRKTRON! ternative granular formul ation of either
Exanpl e 10 or Exanple 11, orally. The granular formul ati on of Exanple 11
orally adm niSTereg~an~average - rasarin_dose or U. [45 units per Kg of body
weight (0.11 to 0.18 30 wunits per kg body wei ght) and causeCLASSiSt er

reductjon in blood sugar |evels ring,a.neasured .t wo- peLd conpar ed
to the 5or al adm ni stration of Exgxpl e i’?%@%%wﬁi‘ cgd;g%s t hat
had an aver agtamasul i nSdaseAgke 0.(R83 uni{tcm)per DOSBT(IKg WeiABETES. 49 to
0.63 units per_kg of weight); which is alnost four (4) times the dose of

Exml e 11 fornulation rn granular form However, the Exanple 11
f orful st i on | BEB4YB8apsuMes | ast ed6Mdonger 168 cont ithuéetl to sholPPMs

hypogl ycem czg i‘?ﬁ andMeffect behgnd thg gost - t woy gyir 35 dpspapg poi nt
(see Figure g: e degree of hypogl ycem a i nduced at one-hour_after the
dosi ng of theMPONn¥Fati¥n of ExanPi®e 10 W8S slightdebdreater PR the oral
insulin formgpiioggWwasydi ven in gegdranuligig form tgagy i n #4 hegemgel

capsul 8. However, the ogral insulin formylation of nmpl e 10_1 4

har d- gel capsﬁﬂ!scﬁas aFrel ativel >57I onge E'!%asti ng Qr%gl ycemp%hg?ﬁect t han
the granul ar fgom p§ thg oral insglgin forygy ati on gfe Fxanpl e ¥IpPMee Figure
28),. 40 Thus, ideally, a conbination of the formulation of Exanple 10

- in e granul aF-Tormiand i n #4 hard- gel :

50
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c'apsul'e form or alternatively, a conbination of the fornulation of Exanple
11 in granular formand in #4 hard- sule formmay induce a rapid yet

| onger | asting hypogl ycem c effect %3%@5& ics. Indeed, by giving the
oral insulin formulation of Exanple 11 in a granul ar form(an average 0. 164
units per kg) and in #4 hard- gel E|ar forrrul ation (an average 0.566
units per kg) a rapid onset and Ioﬂ*‘%" '45 hypogl ycem c effect was
observed in these-db-abet-l-e-s--(-see-ﬁ-ga#—e-q’_l&~-#4-e-&m+¥e4-y-—@—g¥-aHul at ed
and non-granul ar forns of he

I nsulin dornul ation disclé& s 1 A .
proporti.onat el Namenbi ned ancm made ilnto a mard pre&sed tal)l et soSas to
obtain the compined_effects of asanid onset_and long Lasting_hypoglycenic
effect in diabetics. 50 EXAMPLE 13 An oral insulin fornulation that had a
very good hypoBERcE&i ¢ efBdét-0 n B IpDouB2H. Ui abHiCs 185.8ndd48s0f ol | ows.

55 Bul k (I gpespheri cal1)53cl(9emlc§a;l gretesi a3 s.12686 fpshhsaboue in Exanple
11) were added to fresh soybean powder (to |nh|]6|t trypsin, which

i nactivates i nMBPNn¥J An é\?@nﬂcm%"f'roeslﬂsya'pﬁ epat®d frofTegg wWilte,
according to Eguffedsi cq and 4 F.37%W scigsJs Bpog, o0 Chenp,481: 499, 1949);
was conbi ned therewith an | ssol.v n ninto a water
and al cdhol ni XIM58S50 ra315§§ lz;’e%rm 01?137{‘2(? a:*é erm gﬁﬁ i deT™2 37 EP
0 302 065 Bl ngHOWapsadde@(9q S rrnren/.esthespmsu cg8.6t abgbi 0y ok-neutral
insulin solutions (J. Brange and S, Havelund; Properties_of Insulin

Solution: In AFTificial Systems for Insulin DeTTT/e??“’EH“B?W’D“ﬁﬁUNETTI
et\al, Baven Press, New York, pp. 83-88). The ¢(¥BedcBredakfastdgg white is a

potent trypsin i nhi bi tor. Alternatively, fresh egg white dissolved in

al cohol may be used. 5 The foll ow ng conmponents are placed into the
vessel of S cLMCAl STDIESONVA GRANSLAR FORMULATIONS MUBIRBETIQS TEST Maker/ Lot
No. (i f applicable) Cholesterol 300-500 Gs Fl'uka AG (CH 9470

Buchs) 28 A group of diatiStchi panicibaad iy studies tbstibgthe forrdifletidr® oBmmples Wadnd i tvaegmbrLa,
Japan ( S316vo=well5 peried.cRuningSthpliiesh rweblo \aekehr matient SraliOto@nsithBr Banble R raa [Fzample 11 oral
1-5 Grs insulin Jn #4 eaps@i®e whictCbhad, beda satariq SdatedO@id dvietwepk iaRerthé @ame patient took5an] 0
G J elteetive Giplar fommulatighags ither GEAms 10 esExample TiReerally p Bvedararular formyiatione it s
weke gr ounBxanplet 1 orally administereq any ayerpgg insulin dose piR,14A gnits Pey 'Qe"féﬁdyl weight AL 19
M cr ons .30 THtS B g kopieweightrapd P%'é‘?doﬂﬁﬁ?’ °‘1‘|‘F‘59§('J‘ ‘?JR?EI SHgf l?lﬁe'ﬁ ‘H‘"%P %E‘Q%séﬂed B'f° '1°Pfe
Spi r- A-Fl OW’BH GgPpaﬁ‘fé° 4! P‘i"@ﬂi"a

that were ?zs"f 'é ?}‘%R%?eé _k% %ﬁg?@t fq'f“’tt Ef% 'ﬁYqur k %ﬂ” r’(@‘f%mﬂﬁ“ r::%’;
ol fo

bi nding so

acid as 3‘5Nedo o??‘\ se:nlg;gglliﬁ:?Z ?ﬁrll' e o hypo ?'r '%? r]g 5:2:;
follows: C%FER@J# le QT hﬁ%’ ater whe Jn m'.LLﬁl én lﬁsg g? ular
Triethyl amfd:ﬂ'ﬁ than n Fg &1 2| S Ho l%j‘ sull 10 in #4 hard -gel

a tr' C ACI Hapsulos has %ﬂ y Ion er hgHh Cﬁg n?cg tl?e@ﬁﬂ:gé ?%ﬁ & %Qulﬁ\a S
weke di S S Oko¥Rttatibmlof Ebcita Am noacet Ic acid

Pol ysor hgt e- Bflys, ideally, a conibm@noz &th%mhmﬁ GKBRMPIBYb Gethd HraRifef tdkm amﬁ%#ma@%el
chem cal s wasde d*rsasalawéa:siwery aREHismationeds eeYiorivliatidn @f &kmriple 1400 gidhuld fiord and in #4
phosphat e hatéi-5& rcapstia Ydrii Gnap lihddce a pid FetlorigbraastiidIBypediycerit WifdcBiin diaisbticsh mageh Aye
buf f er sol gikingthe ochl Bisulih toeraulagibre ol Exarhsle 11M@racgranulscidrmagan averagel D16 wehs perdtgheetid inThe
pH of t he #$#&lhatdigeincapadar Sfomutstiopd(ab ;avétags. 0.588cunite at kgind rdpidn daseigamsio looger dastinga s
spr ayed senhypogliirsmic effest wely absefvediin HesaidiabeSios {seanfdaep 28).pospheri cal powders

consi sti ng ofAtenaively (GEraminulated, aridanep-arepular Jes yb@hﬁxa polpd8ror Examulealit(Prdny othei Grel

preservat i \neuin formylation rqlsgtg@d herejny mw@og_q)o Oral Insulin may be proportionately combined and
made into a hard-pressed tablet so as to obtain the combined effects of a rapid onset and long lasting

hypoglycemic effect in diabstics.
§0
EXAMPLE 13

An oral insulin formulation that had a very good hypoglycemic effect in a group of diabetics was made

as follows. N
55 Bulk (lipospherical) chemical materials, (set forth above in Example 11) were added to fresh soybean
powder (to inhibit trypsin, which inactivates insulin). An ovomucoid freshly prepared from egg white,
according to E. Fredricq and H.F. Deutsch (J. Biol. Chem. 181: 499, 1948); was combined therewith and
dissolve with crystalline insulin into a water and alcohol mix (50-50 ratio) at a pH of 7.2. Calcium chloride, 2
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40 .

Quantity
Lecithin

Japan [er
Chol est er

400
55
| i pospheri cal

Q‘:tagmt% ngtrg' nqsulﬁicéo ion:

g Q‘-:ystems for Insulin Delivery,

Baanol

After thoroughly drying the insulin-bound
t hese powders were coated with the foI I ovm n
Maker/ Lot No. (if aEB
24 Grs Pol yet hyI ene- gl ycoI

Fr:t\ was added to improve g

P pertles of Insulin Solutibh &Tﬁ
1-3 Gms TBiassAR&W fork ipg! rasfaa} fm&ﬁucé.usrsm eyg%dmter*s amnmp
Of odd Whitibsoivéctih bledhoBdy taly

EP O

"li pospherical powders',
q coating solution: Chem cals
Soybean
6000 15-40 Grs Kao Sekken,
Brange and S mve"l)bﬁd
Net al, Raven
fnﬁ‘bﬂbr Mnmﬁhﬁﬂt

to allow the chemcals to dissol ve.

5The aia@fémmkdgreb.dpdaaﬂaaraga&eknwth@vbsmsﬁammd onto the insulin-bound
powders as described in Exanple 12. 38

302 065 Bl

TEST 13 CLI NI CAl
di abetics, 2 nal
wei ghi ng an aver
(158-168) Cm rd
the oral insulin
clinically signi

YU YUEIVE U ER

agfelegiprol60. 3 ( 50-
cSadipemd-aucyl Ssilfater ag
Fregh $ayhgen Rawders

observed (see Fi

Methy! Baggben o 5i g

I—E&él

7300-5RQ Gma
€20x40 G5 7 3
Bi&:30fies 13
fRrepyhRardberyr ee of| 1-BREI ng |t
Ko l:\is I

LJ’(/-\LM \l% LI N

r JuneRb Cheg)- Cor

3

ey

dFilaAGHQH-84M&ugiisl of 1
Yaburiiagaky, Bp@g$316E0Per
after fasting
t PHesehCony C%;r\)?a?" (?lé@‘é%s

MeRRS @EHEPaL

A mar k

N Four

| ol d,

64. 3

5 kg of
bd and
was
ting

States: BE, CH, LI, DE, FR GB, IT, LU N., SE 10 1. A conposition adapted
for thé® oralthed ﬁbﬂdeﬂ!} keérhpofdhtsOlerd g@aidayt thel Jgd INRIY i PatitlesCIaling @ 812é of 183 thkn 50
conposi t i mieroo® IThe paiiciey welgalorqughly inxbdcand/tigiad ing vesselathe SpieA-Hliow nrdeethe odnditions

m cr omet edestribed ir2Exsimplei 10eTher omppioats dhablybry diied powti® wetecsusperdedris trenaissel and
coQsi st i nbpupd witnaibiniding sejftion contdining iasviin, Dvdnyceid) (X1 pem whiteh cand, cityigrefcidcasarel! ;as 85
(b).a sgl sustedant. Thabindingesglufion afes ergeard addaliens: t o t he surface of said particles
wi th a binder agent, said pharmaceutical agent being selected fromthe

group consisting of 'dbﬁw\d&deﬁls JrOk(bd%ﬁtﬁﬁ akingker Mt Nb.gf dppietiey| i}d,

gangl i osi des, vi ncrumnuPnc %ﬁ U11| ©] ? %ﬁ'ﬁ di nes,
gentamcin, bretylig ‘B§ ¢ g&g@ hr onyci n,
chl or ampheni col ,  adli4Hs ?(“L nd °<q8r nt ot {8 Q%Haﬂaﬂﬁ(‘\ﬁ?‘”’m d coating

havi ng a thi ckness of 0 05to 1,0 mi crometers surroundi ng said particles
havi ng 20 Thesecmmlsuhaardmwnn Etbenold 181200 bBund to their surfaces. 2. The
conposition according to claim1 further including: (d) an enteric coating
| axer surrounding said |ipidappadcbe@c@n sal d gagticles. 25 & The
conposi®®ion of claim 2, whef phfsofobg-gPhar necqui p-686mad nt isinsulin. 4 The

conposition according to cl aHWréxyWG@ﬁcGlluibsé-bﬁ ¢plid enul sifying agent is
selected fromthe group consTsttngof—chotest cu ot—gtyceryl nonostearate,

ol eic acid, oI y t ene 0 [stear at e PEY, § ate 20,
ol oo paiy Hﬁ T iﬁgﬁ i e e
57.2.%

Fo SR s e ey
diam | aWEy(J,m é te, SOdI um steaFatclaCJ stearr'l c acid r ggdp' "tan monol att)Jrate

sor bi tap ”D'Aﬂ&ttﬁ‘d%@ﬁlﬁ dAME tSinsulin-boBkd HigoknéfidaOpoiaers', fese PORASFONRNE Sdatdd With the
accor di ngrolidwirglcaaty dolutivhier ei n the bi nder conprises nmaterials selected from

the group consi sti ng of sodium car boxyrret hyl cel | ul ose, mcrocrystalline

cel l ul ose, ethyl cqgiutosg,—getatT, T OX- T ose,
nmet hyl cel | ul ose, pnm, and-_hy qunm/l M’M(Q ﬁcab‘
45 Soybean Lecithin 24 Gms _
Polyethylene-glycol-6000 | 15-40 Gms Kao Sekken, Japan
CaCk 25-5.8 Gms
Oleic Acid 20-35 Gms
Cholesterol 1-5 Gms
50 Methyl Paraben 1-3 Gms

The above chemicals were dissolved in approximately 150 to about 400 mi of sthanol, sufficient ethanol
to allow the chemicals 1o dissolve.
The above lipid-coating solution was sprayed onto the insulin-bound lipospherical powders as described

% i Example 12.
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7. .The conposition according to claim1 wherein the lipid coating conprises
materials selected fromthe group consi sting of pol yet hyl enegl ycol
fatty acid esters, gl ycerophggpﬂﬁ%qz|%351 phosphat i dyl ophosphat es, egg
yol k lecithin, oleic acid nono, di, and tri-glycerides, stearic acid,

palmtate, TE@Piaeé.‘ihﬁ_éﬂ. HY%Q(W@EP&EC%%WO%E%L&WWON45 8. The
conmposi tio | ayer

conpri ses NMatpgid dibstics, @ rivfids @R 3 foRblibd, berags B4bue®QitSds B;aa&qaldoae.mraﬂwﬂgeevéoa
met hyl cel | @ogRegPiHdmakiad £neighobiyie D Y5868y CiCREeRE QR avefls bf 673 (648 th BBBIE per
pht hal ate, kpsicthedéerblysulmytbrmarkeiinak ExaripleNial ahéraastiff) A rfarked AR ORI Sighificait degree of
accor di ng toeeriny &ellobd Bdger 18isl3 wasbierear (fdeTHiga® )ir t her i ncl ude anti-m crobi al
agents. 10. The conposition according to claim9 wherein the anti-m crobial
agents areClmhected fromthe group consisting of dehydroacetic acid,

net hyl par aG@ims for thelfollowiriacGontrptting StategsHRENGH.A4, BE FRIGBOMOIY, Npr¥py | - par aben,
sodi um benzoate, sorbic acid, thynol, thinerosal, sodi um dehydroacetate,
benzyl al cdhdh compesitin adaptedtﬁlﬁt“}ﬂ%ﬁ%@ﬁm%ﬁ awmeé@hmgqevticewgm sgifl gpmwosition

i ncludi ng a 19°PB¥SP8i ¢ enzyme. 39 TEST 13 CLI NI CAL HYPOGLYCEM C EFFECTS
OF ORAL | NSULI [@ m'm*nw BYF(Ag® d’f%@f Pfcb '“'°2°"??Er é%"éﬂ&'"@t?ferfﬁ?f%fgb'v ?a\WaF?Qge
age 46.0 (36- 5EyCQrReHrELan ca"s'sw& "@ffag?ﬂ?)a

havi ng 4°hei ght® 3°8esf ° tOsa

h
;gs? i 28) 'IA\U rrge%é?;:d aiéilzgld f; ﬁc\ T‘E &tfﬂ yem oca e dmes %Fe?ﬁl 2 f" hum d
ar | evel
g e R Jer e

conposition adapted for the or al adm ni stratlon of a seI ected

phar maceut o athe 3gfidkitionBédrtingAoBIAMI 1L ilher ikdhildG! Si ng: (@) particles having an
average di amet @) a®éntskic Fbdah@BRK Sirrolinding sad figid édatiiglof 6&id papicRE.er ably 1 to 100
m cronmeters and consisting essentially of a solid enulsifying agent and a

surf act ant 3. 1he compositidniof claim2ewissedirettle pHamiacautied ageatas inaugpent bound to t he
surface of said particles with a binder agent, said pharnaceutical agent
bei ng sel edt e fepropnsitidneacgerdingtoctains it sthemig thef solidheralisifying ageatiis salested fibmikbeogroup

VI 11, | eupr ol dousisting pig tholsstedie olyceryl roonosiearate  oldise haidnpolvethylene dicsigarats, polyoxy 40
cepbal ospor i ditaaeats, pejesartbatri2B.i nelysdspate 40, |pelm°tbet93ﬁpamaé!s°rm 8@ ghropyene Idingetptat e,
eryt hr o ci n,Prepegs elvﬁshem%mrate cRoininenhili gum agaele. %?'@ﬁﬂ'%l@?tﬂas@spfa s( ey faity
l'ipid coati ng’cﬁaw ng a th| ckness of 0,05 to 1,0 mcroneters surrounding
said parti cI es hav har maceut i cal ent bo nd to their
surfaces. 5 CP?'?J s%m &.va o o slpaisagiom e grotn Syt an
enteric coat |sﬂ “'P AP+ A "Fl W?B?tTW&'a%ﬁessﬁf ol ial andy g

3. The %orrpo | or? 6’1?( claim 2, V\/nerel n the phar maceuti cal agent is

insulin. 4¢ TRE LRMRAGH dobddiin €£y rEQ,FndJ Qferbif? 1n6 bRbdP cdmpI&d Mbidhia Q&E:?Qj% shofh the roup
enul si fyi “9 %ﬁsrkftmd & sodt Jtﬁma o, Wi jgéli%s&mﬁbs 10s8 StifYlcelfu 6»(-
gl ceryl 0N Al iethfice sﬁ'rﬁeﬂ@i&b) Ioseo ek} firon ropyicailidss.C. po yoxy
stearatgy polysorbate 20, polysorbate 40 pol ysorba e 60, pol ysorbate 80,
propyl ene @l ymelcofipo3ié &tding3id claim 1 Whétall kneMiBid GbatRP LonipRe Safnsis bdfected igin e e
HCl, gum acaggréup CleohsBEiger Odf € opéthylgabghEpinol fatyl dSacidandbsfer! t Y gididpRospiatidesne
conposi ti on ghosphatidylephbsphatdsaiegg olk Wdvitigi oleid laeld, Stisrbaai and ti-glycaides.Cétetic faciam
t he group cormimitatepjolesteral,atiolesterd! asierydnd hudnfettee, sodi um stearate, stearic
acid, sa@sbitan nonol aurate, sorbitan nonostearate and 35 emul si fying
wax. 6. Th& cepospasitionacaerdieg tdiolem €ovheseinithe enteriaeating iayer hempsisescraaterisls spiedtesie s
materi al s selfoo theigrpyrorendisios efthydrpxveropid methyieriulese phibelate; pplyethylen glycol-8000, shellac,
car boxyrret hy | qeliuigse, pisiatate, pRdPekyviny acetstel phifalatee| | ul ose, et hyl cel | ul ose,

gel atin, dr.ox- yl met hyl cel | ul ose, methyl cel | ul ose, povi done, and
hydr o xyﬁ? oéy | 13'8 F?'%f?’ (gl aogﬂn}:lmg to claim 1 wherein'said particles further include anti~microbial agents

10. The composition according to claim 9 wherein the anti-microbial agents are selected from the group
consisting of dehydroacetic acid, methylparaben, ethylparaben, phenol, phenylethyl alcohol, propyl-
paraben, sodium benzoate, sorbic acid, thymol, thimerosal, sodium dehydroacetats, benzyl alcohol and

65 butylparaben.

11. The composition of claim 1 including a lipolytic enzyme.
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7. The- conposition according to claim1 wherein the lipid c I“H wuuﬂ(ﬂ "'
materials selected fromthe group g 2&% Bg of pol yet

fatty acid esters, gl ycerophosp tides, phosphati dyl ophosp at'es, e
yol k lecithin, oleic acid, nono, di, and tri-glycerides, stearic acid,

pal m t at eTeshes MIeAlorkvPadnmd:MCﬁeEcmreomtamdumhFonnuhmou 45 8. The
conposi tion according to claim2 wnerein the enteric coating |ayer

conpri ses niperdishbtes, Rohalestand 2 famales,taharaggragel §6.¢ (38-56)aeanm gldoreighing rap Ryamge of/40.3
met hyl cel [56{7d)5g, pridtHavihgaa beighd of 164 8H1H8A8) Iy cereiv@D@Vaveradredf| 0573 (48] th QI6BIIY per
pht hal &t ekg efitte grafl igaplimipimulation; of Esanpriia Fhefier tastingOA mgrked g Q!'dnqé}wigt“f qgnt degree of
accor di ng'WU'"Qlﬂlflbr'ﬁ%SW%’P‘@FSH"%&P%’V%F?? Bowe29yrt her include anti-id crobi al
agents. 10. The conposition according to claim9 wherein the anti-nicrobial

?rgtem/tspgrgﬁw?g%'ﬁgf U ot e s O mﬁngmgﬁﬁaﬂ#aﬁ pyT - par aben,

Sodi um'’ eQZ%t osoorggtgpm e 4 B 74 b R4 rg'sgg%&gﬁan

benzyl al co para np05|

i ncl udi ng a I( L!Esché% ver %ameleg of T%cr%ﬂ&gpt%' ‘Ilé Qﬂlrnﬁgterglp??féﬁt;yh %1%@ In
the lipolytic eﬁ&sén% 8193 & R FhQsIRinG SRt sHalartdtant; | PaSE,
pancregiic |i p3uSelettsy ti%ﬁﬁacemﬁl’:é?%é‘éﬁ?@oun@&f’th@édrﬁces& i@ parficles With& m&g‘éhtt s
accordi ng to @hansbedic & Bdink NBIeO6dTRES Ithd §idugd Bénkiemhig di st @fokiRdEs,YFaRtor VI,
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clai m 1 wheregompesitionaeprsding o glaint Lifurthrs includied:udes ant i f oami ng agents. 16. A
conposi ti on addan anerly cpding laxsr syrcondigesaidilipid cpRingPnt FAIRIFIRY agents are
selected fromthe group consisting of stearyl alcohol and silicones. 15 17.
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I n biol#gically active formconprising:. particles having an average
di anet er & Thetcgma@liompaserding taegiaim dovhsrels the, lipideasting: Gomprisps gteripls aalastedifiom thyy
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s0 9. The composition according 1o claim 1 wherein said particles further include anti-microbial agents.

earat

10. The composition according to claim 8 wherein the anti-microbial agents are selected from the group
consisting of dehydroacetic acid, methylparaben, ethylparaben, phenol, phenylethyl alcohol, propyl-
paraben, sodium benzoate, sorbic acid, thymol, thimerosal, sodium dehydroacetate, benzy! alcohol and

5§65 butylparaben.

11. The composition of claim 1 including a lipolytic enzyme.
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pal m t a®e, choldst enteic, coeling|layst eomplisingshydroxypenyimethyiiiddsa phth@ate, siidllec and PEG-
conposi tion ac&¥0aitmthe thicknssapfid 13dcrometere suroudding a#id bnid eating ar saidpdrisieer
conprises naterials selected fromthe group consisting of hydroxyl propyl
met hyl cel | 88 dseomppritien papied fopéﬂeya@! #rministratiop jof/¢ efllected pliprmaggutical agenh Si¢ grmposition
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agents. {b) a pharmaceutlcél agent bound to the surface of the lipoprotein composition, said pharmaceutical

agent being selected from the group consisting of insulin, urokinase, Faktor VI, lsuprolid, gan-

gliosides, vincristine, belomyein, lidocaine, cephalosporidines, gentamicin, bretylium tosylats,
55 cetiedile, cyclandelate, erythromycin, chloramphenicol, adriamycin, and streptokinase; and

(c) a lipid coating surrounding said lipoprotein composition and pharmaceutical agent.
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42. A conposition according to clainms 22 and 23 adapted for the oral
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lip oted n particles having an average di aneter of from 1 mcroneter to
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of said parti gerapstiet h a binder agent; (c) coating the particles and
~pharmaceutical agent with a water soluble coating; and 15 (d) coating
t he wat er sad. (Thé eonqposition df an 131 ehadein tha gél Bepsaiaiscogétbwithvas entbriccadtinggent bound
to theirasurfaces with a lipid coating |ayer having a thickness of 0,05 to
1,0 i cr oned%rThe cagposittnef ¢taim 128 thcladingor ppiptly enzymel ai m 45 further including the
step: (e) coating said particles with an enteric coating |ayer surroundi ng
sai d |ipid edht semrcsiey of i 33 whateip diepipaiviici eryrercis geldveryfrare the| exgupomsislingaf
andi 32 incl udiTPRFO-PERGHRFIR DRSS HpYIaRe: BNaaEP. prskbile pAls-or al  adni ni st rat i on of
i nsulin Ph b| Qlo |caI‘I£P}/1 active formco ri 5|}r‘}g | ow densi t IEgrotel n

particles; Phdfp Femasy (TW'?Y"%@"%?J’I‘V‘%@VB‘F onz E?ﬂ}pf'?eﬁf"@éea 3’"9 Lot a wat er

'sol ubl e coa surro ndi n mq cles a cllln o
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enteric coatl P
raccording to al ns e useful am)unt for the oraI

~admi ni strat g Prn&f:on?poamraG&E&léttb Clim Mk.nqm&dn& kdbing 1P bohiriSes MG Selected
sel ket ed fromgoRend gt doRgdiibg! ioh Byd?ad foﬁﬁtrhéih coiR3E phifdiAe, %Fyethﬂédat §ifeFsooeNd
bile sal us. 33hedd)colibR phARE,Thd péWVinPlacstitéiptithafely. Wher ei n the i pol ytic
enzynmes sel ected are pancreatic |lipase and bile salts. 50. A conposition
accor di ng t 88. Ghacomposition racciiing tagMire @2 fvharsin et m@rtialbs fadher intladeraal-imarobialfagems ul | n
conprising the follow ng conponents: (a) particles of pancreatic |ipase; 40
(b) part | cl 8% Tbé campositiondd tlgim 38 whersin the anti-microbial agents are selected from the group consisting

of dehydroacsetic acid, methylparaben, ethylparaben, phenol, phenylethyl alcohol, propylparaben, so-

dium benzoate, sorbic acid, thymol, thimersal, sodium dehydroacstate, benzy! alcohol and butyl-

paraben.

40. The composition according to claim 22 wherein the composition further includes enzyme inhibitors.
50 '
41. The composition according to claim 40 wherein the enzyme inhibitors are selected from the group
consisting of stearylamine, stearyl alcohol, triethylamine HCI, cifric acid, lactic acid, pyrophosphate,
triethanolamine, phenylhydrazine, hydroxylamine and 8-hydroquinoline.

55 42. A composition according to claims 22 and 23 adapted for the oral administration of insulin in
biologically active form, said composition comprising:
(a) particles having a average diameter of from 1 micrometer to 1/2 millimeter and including a low
density of lipoprotein composition;
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(c). lipi.d coated insulin bound Iipid particles; (d) sodiu nmm mmauumm
(e) citric acid. 45 51. The corrpo%ft& OH of claimb50 wherei
are placed in hard gel capsules. 65 03| tion of claimb0 whereihn
t he conponents are pressed into tablets. 53. The conposition of claimb50

wherein the onate to citric acid is 50
bet veen 3: 1 ﬁé’%““"“*?f«:ﬁ%&%iﬁ%&%ﬁ%ﬁ?%ﬁ:ﬁmz&p.ml.mﬁ cin the insulin

bound parti cl Qd)f&ai?ld%oa‘ii ¥ doBtl 1o iwaBr SubloGsySr, baMtids dncOnslid. | | Neters. 55 55,
The conposition of claim50 erein the pancreatic |ipase and bile salt

parti cl €s aar the@bhRistich df Giaimord.incluling AlidRtPengyrd. on according to claim 50
adapted for the oral admnistration of insulin conprising a sodium

bi car bona4é Thedomapdsitioncof Bliaixt 42rireluting an enteric coatidg 1@ed foit adating the lipiddayeri xt ur e
formng a seed that is coated with a 42 EP 0 302 065 Bl | ayer of an

i nsul i n | 4pi Almethed iar e prapatatian pfeombasiions aoeordingdp elaimst2tabentedderdhecuial wirihisteation
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met hod for thda {98 foxt ey RorelpifRIdicies kaviag aneveragn dignaies otirom hf"F%&pPééF for
the oral admi g ?t%(tlon of a sel ected har rraceutlcal qent conprising the
steps: (a) for('i’hbh" EF?'?%F@E""H%C\WH ag ?esd’f"hfarbti‘ﬁ?'fge“t

S 78 o' o8 % %oa gﬁ;% i e ﬁg nﬁoﬁg w’?é S i
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agent to the §%?"?P'5Y5F dv'é' B and 10

(c) coating ﬁ’n JWWM%?‘ ‘9,? eutlcal agent bound to their
surfaces wt 1,0

m é\l;pr’re‘,t, ers. Tdrtlie rre %glbg‘gg‘oa? Ft%rg'; t%t‘ C | m 1 ﬁﬁ%ﬁ'ﬁ ha{l ﬁ%ﬁ%ﬁa){?g the step
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i ncl udi ng t hew aéneily IRbpréisly paRsi Ng 't he parti cI es with a water soluble
coati ng bef Ghsulir fvand to fedutRabi thpartiglegippl i ed. 4. The net hod according to
cl ai m los wWhex wdter sbllide (@etingisarropsdingahcpagtidleaardriagy; di ameter of 1 to 100 20
m cr onet er s. a Bpid Thaingrsthoodigf thaoar doloige teating andrpdtjclesttaviag imsdihéound to their
phar maceut i cafacagient is selected fromthe group consisting of insulin,
ur oki nase, Fagel eapsuld foi surrpundipg te lindd cogingtgndosi des, vincri stine, bel onyein,
| i dggai ne, cashiglioepgingilarprrusoundemiheal eapsule.pret yl i um t osyl ate, cetiedil e,
cycl and®| ate, erythronycin, chloram 25 pheni col, adrianycin, and

st r ept oki ﬁ&sfé www'mé%mﬂ caedria P @0%"&:#‘%1P??f'%am‘?}dﬁ*efPféP?]°'P'r?€m'"'5"at'°" ofa
phar maceut i cR{P™3 %@H‘?a' ?9§"*|°F Eﬂsluﬂ lipolytic rirgmenseReiep ILEP BPvRNGlyging paricipptic lipase,

wherei n t he &MF# Pﬁa??g F‘?lfa ¥'s selected fromthe gr oup consi sting 30

of chol est, stearat,

st ear at’g, g ﬁ? 'ap% 5'5'F"a ey 0 Ithyes" oS P eﬁzy selle 95’% %"C{Ga%zfgpsg ‘?‘%"é’c??‘%at e
60, polysgpb 0

TonoSt ehr A eg,%g?;ggﬁmd% St S'S%L?{E"g%% %‘aﬁgﬁ*ﬁéﬁg?%ﬁ‘“é‘ i °ﬂ’~%@’;‘°n'8vsm3-*%rs
and\_tatty acl §,pa,§c|es‘mgangpg;dgqgas@ccordl ng to claim1, wherein the surfactant
i's sel egted frmpakiciss dbRURIzCONsi sting of 35 SOdI um |l auryl sulfate,

sodi um st ear at@ lipig teatdiifsulm®oshd 5@ pétidledn nonol aur at e, sorbi tan nonost ear at e,
and enul si fyi @ svdom biCarbohdte anet hod according to claim 1, wherein the binder
conpri ses nat gs)iciicacigel ected fromthe group consisting of sodium

car boxynet hyl cel l ul ose, mcrocrystalline cellul ose, ethylcellul ose,

gel at i s 18Y.dThexcompiBition of clgipr 59 whkneip teycompdnbnis @s elacedirt Hayd gebdapslesse, povi done,
and hydr oxypropyl cel I ul ose. 10. The nethod according to claim 1, wherein
the lipid 53-0Etlei°ﬁgm§%i?ﬁﬁf FlgiesSOryderein ithel comeuspEit e Brefsed ot ttistyr oup  consi sting

of pol yet negl col fatt acid esters, gl ycer ophosphat i des,
phosphat i § ég ﬁf"égf clairy GO \WherRin [thacyeight pereegy '@ﬁ'°c°f§8‘i"&'j’“ bi ate 3¢ citrig agjd is
tri-glyReri é?r‘i‘c aci d,

84. The composition of claim 50 wherein the insulin bound particle has a spherical size of less than 1,5

millimeters.
s5 55. The composition of claim 50 wherein the pancreatic lipase and bile salt particles are enteric coated.

56. A composition according to claim 50 adapted for the oral adminisiration of insulin comprising a sodium
bicarbonate and citric mixture in a ratio of 3:1 o 1:1, the mixture forming a seed that is coated with a
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45 . palnmtate, cholesterol, cholesterol ester, and thronethan :
net hod according to claim2, wherein the enteric coating |3wﬂlﬁmm‘}mﬁ“‘| :
material s selected fromthe group &PngF’QQPWBf hydr oxypr o yysiRe RS 7 e
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claim1, whereln sai urt i nclude anti-mcro agents. 13.
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i ncludes enzyne inhibitors. 17. The method according to claim 16, wherein
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according to cl P9 MRPATEES WP R datersglikie cpauny oﬁ?{"ﬂé‘?' TREPIHEE ™ ant i f oani ng

agents. 19., T. rdi 0 lm .18 . i | '
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the oral adgM fheShbRdd &Mbctthdig® Wain 1] PhetirP1h PharmbdetiticCdgbit Gs qumigrouﬂ
the steps: (agonkiGtingloRShsiliR! brbiGradts FRIAM VI 164Broft, QErYiRiIdes, IiiBriside, BbioryelnD liddeine,
M Cronet ers apgshphaleePsiambd, gdn@SiemN bisBlilny t6ylal catidtiles icfydnddiatd) J@thromytsh, achloram-
surfactast; 2phenicol, adridnytinleind etrep@kinade.ul i n to the surface of said particles
wi th a binder agent; (c) coating said particles having the insulin bound to
t hei r sur f &ceThenhdtivdacdordingdo dakatsi wigrdinatyeepharmapaltiatijgentdsinsuily sai d parti cl es
being coated with the lipid coating with an enteric coating |ayer. 21. A
metinod for % h&hepraprdrageording to tlaimohwbaréin ihe emulsitying agénhis splected frimipe groumgpssiding

t he partiocl esofeghoispieroln|glypergismonosteasai solaie agjdl, diugthidanec B stearaigd pelypry #Qrjqarate,
sul fate and nealyspibate A8 pelvensipleptdy eaiusprbate ??1@0'&0%@@0&%%{3“‘? glycohdizrataipgpremyione

insulin to theveslmengsteasaty prainie HCh gy peariachelestpegl ester Rbasphgfipids, jand fagy acids.
hydr oxypropyl cel | ul ose, sodium |auryl sulfate, triethylenamn HCl and
({116 et (b Fha.mpncpcording i, ook, wboro o HisBins fo' el 755 b ogupoonasting o
oot B I i Sy, A B @g@gﬁ%‘aﬁem BGRARE A

cel l ul ose pht RBVYE "&hel | ac and PEG 6000 with the thickness of 0,1

m cromet er . SlI'Il;er 8&9&1‘ Q:goréiﬁé g) J:léirRHg wﬁ& L'tﬂggoi%ésﬂ gse Qnaterial QQéJtddC?1oﬁlsme %?oup A
mettod for .hgonﬁg}lftﬁ af ?otdiugtr}:aﬁr:xy QISR b OhSroB 96N oo bin]icon5sB! gelatn. hycrox.
adm ni st gat i ofoHyininyReiEkiS e _lJi&Q,%&ibdﬁ@.'an&‘%Fb&gfpréb9lmmb§e'. ng t’he_ steps.

(a) formng a lipoprotein conposition conmprising l'ipirds and protein that

can be conbiengsb methdd0sdFoAiAYVIe3Elaim 1, whereidl @RS ligid/ cdatifgOdmplisdt Mfateridld Seldeted GioMOthél
sel ect ed phar ge@eut taasistinggedt t polysth@lerigliyéohCefany t Bed | | pagas, 0t @lyberophosphatides,
conposi tion, pluisghatidyaphvaghetas,i aggl yoikglecithinp elein cackie meod, edil  4nd Oriaglybeidey Gtemric acid,

" consi sti#ag of paimitatd, tholesteripétiolestarel, ester ldathroroéthdn, | eupr ol i d, gangl i oci des,
vincristine, belonyein, |idocaine, cephal osporidines, gentamcin, bretylium
tosyl at e, c#t iMeedhindtiod aggardingria eleint 2 whereily the reptasjacdonting daybronomngisias miatgdsls, selected from
adri anyci n, athd gseupegonsisting ot dydrexmriopyDd methylcellulpsg) phthsigte nejvethyled divcel¥piOe skaliar,
conposi ti on affiuipiephirglaieand eyvingdgesiate phthalgtes | i pi d coating. 23. The net hod

of clai n¥22, wherein the conposition includes a water soluble coating

sur r oundi r191’2t ﬁ@a method according to Claim 1, wherein said particles further include anti-microbial agents.

13. The method according to claim 12, whersin the anti-microbial agents are selected from the group

consisting of dehydroacetic acid, methylparaben, ethylparaben, phenol, phenylethyl alcohol, propyl-

55 paraben, sodium benzoate, sorbic acid, thymol, thimerosal, sodium dehydroacetate, benzyl alcohol and
butylparaben.

14. The method according to claim 1, wherein the composition includes a lipolytic enzyme.
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| i poprot.ei n and pharmaceutical agent, the |ipid coating coati
sol ubl e coating. 45 24. The net hgg of cl abrqﬁ 22, wherein thelmunmmummm |“I
a |ow density lipoprotein. 25. Th P03 985 claim?22, whereirf the +

l'i poprotein conprises at |east one am no acid. 26. The met hod of cl aim 22,

wher ei n t g 159 mamsa Lecaa.né 1 il 1, WGrbH 35 ipifl loh BT ioBR e the YPbup EonsiLie
met hod of clegjigay NRR1iEdsE, o) gsg brBiRie On bild dalrC! udes a l'ipid an am no
acid. 28. The rret d of claim27, wherein the lipid is sel ected fromthe
group conge, Sthb mgthed acehi@th® lcRirO, whebithe céfipolitionShirthar ihdludaCndymeSimiitid) | aur yl
sulfate and lecithin, palmtic acid and phosphati de phosphate choline. 55
29. The mex el nidthod | aatandingy/to si@r 1B, whérbie theTeizgme Gnhibitdrs ame bedatted Chroht e drbup
group consi shasistingoéf seagylaminecstedry) sicolel, tiethylamine ME), civivdacis fzetict ackl, apbmphosphde,

EP 0 302 06 3%rieBangnine] rethylaminb oldtraadetatd, aipdnacedamidel epheriyihydrimine o hydréxglamine cend g&nt s
are sel ect edwdrpginolitee gr oup consi sting of stearyl al cohol and silicones.
31. Théd nethod of claim?22, wherein the conposition includes a gel capsule,
t he | i pi d1&d&e matodaeeadingie oigim 1, Whe'ﬂé?“ﬂ@’b‘?ﬁ’é'k@d”ﬁhﬁ't@"{dﬁ%a'ﬁ@?m'%wm e. 32.
The met hod of cla|m31 whereln t he g capsule is coated with an enteric
coating. 3%5.Thgpet t°c‘f'ﬁgrﬁ82 Zhe'%énee "fifoRrpieo ERAMS RS SrieAPd; FRY Hgeour

i pol yt | c er??@ﬂﬁé"g ﬁteao"ﬂ a'“ﬂ?ba {i$PB%F of clai m 23, wherein the Iipolytic
enzyre s 56l Gebed g %s,a&r R ao%g el RO, P ARELER L CocdP RS

n"t he

anyl ase, pr Dcfodicdlly a&h fo &QJ.
i pol ytic enzya?f% % kl%ﬁ amgtkﬁm%% 60 bl s ood G By
claim22, \Ahe[,pdnq, IaBé ncONprises nmaterial's selecte romt
group e@nsi st ku)lgmaaﬁg. in/Bk )éb:%@o&hxﬁ%%clés%tﬁﬁ biAGdrdgdst ers,
gl ycer ophospheg bédthiy said pasaésaialishy/ thORANS Buad 8 Sheir SGthcasarits ahuﬁ& bdalihgayeR lafd C
acid, nmono, did)ceubify daidipai@itipoRding dexfed with @B NipI6 caxingCvith RA bitbricdbaling B est er ol ,
chol esterol ester, and thronetan. 20 37. The nethod of claim 32, wherein
t he ent er 2t Acmathidigr thé preparationpir doBpSsition &tdrdihgs tooiine 20, atlerbin At ;iahiélegéssemiauy
consi Stes Ng @bnsisy dt cholestpwoh BydiumTizutyy buifetb | and essthyp Bidhpro@iperabgne:l Hie bingdrcagent for
gl ycol - 6000,birging |theamsulic ¢d khel sudazeplot beid airtislesasoasigtobsseritially| of dgdrbaprepyidstiviasb.at e.
25 38. Theodiw lronll syffate; rigihmierihin Wi @ndegitric ecid: the ipid coalihgehes fa thidkhess of frool Gitit
anti - mi cr obif%A miggpmeters; agbihe Phierigyeaatingdlaysk comerises BRIroxygapylaieiylt ¢eliulose phthalate,
anti~ ni cr obishellag gihPEG-8008 wie thecthiekneds, ¢ it 'h\§f°QP‘6'i§G“Wﬁ@ﬁ'%ﬁ'qw@'do@aﬂng on said
dehydr@‘hcet iPgrtigles- d, net hyl par aben, et hyl par aben phenol phenyl et hyl
al cohol , (fgé‘ ar aben sodi um benzoat e, sorb t hi mer sal

p

 Sodi um de Mﬁé o caient e J1°5'aﬁhat9éah sonytiion 92 sHedHoq

f cl 22, e
a1 “Apt hod zepmtem R A ﬂf}*@%tga" bR o
a %Jas%mgazhtm g8 o PhON Y gowogghm@.m -

t he grgup con
fopm ﬁ fduff Giin, Yrdkinase, %lﬁlor VI,

ns{:'))1 rof
citric acid, SFO

phenyl hydr azi ﬂ-ﬁprol n‘ﬂﬁ%\ﬂ;@éﬂvﬂ@ns G Y pﬂgospé' ines, RentaRER Wetylium
acderding to dshtdl d@“é&c@é’defa@%rﬂﬁr@rﬂ?d‘rﬁ&ﬂld?&inﬁﬂ nido BRfaR Y dir, M@&k&gaﬁdor

the orah adni g sdatif dafMpdphotdinl orhpbsiioh Bnokbneashusical dghint M a?}fm doaing) said

conposi tion conprising: (a) particles having a average aneter of from1l

m cr onet ees.tThe histhotriot LlainE22e wheasinl tHe rvompiehitinng indlude®\sl widlsr soluble coatiifirrbyhding the

| i popr ot ei n lipepngpeks artdipbarmadeitjcali agent [thelipid @oatitly toatirighies veater Bakbis codting.ai d parti cl es
with a binder; (c) a water soluble coating |layer, for coating the particles
and i ngul R&; Thamdthediof clain 22owhbreinthe linogroteinris alow dénsity lipbreoteimt er sol ubl e | ayer,

particles and insulin,.
25. The method of claim 22, whersin the lipoprotein comprises at least one amino acid.

26. The method of claim 22, wherein the composition further includes antifoaming agents.
50
27. The method of claim 22, whersin the lipoprotein includes a lipid and an amino acid.

28. The method of claim 27, wherein the lipid is selected from the group consisting of cholesterol, oleic
acid, stearic acid, sodium lauryl sulfate and lecithin, palmitic acid and phosphatide phosphate choline.
55
29. The method of claim 27, wherein the amino acid is selected from the group consisting of arginine,
lysine, histidine, and aspartic acid.



45 43 The met hod of claim 42, wherein the conposition i ncI
i poI yt i c enzynme. 44. The met hod of _claim42, wherein the co Eg lm'!‘,l,”m,ll”"l
i ncl udes an enteric coating |ayer f&§90 q5r§j the lipid Ila

met hod for the preparation of conpositions prepared accord| ng to claim4z2,

compr i ng % t“‘%ﬁf&""’d Eﬂk'“f i O, o b e MNERERAR o Gl SRy o

an aver age d| anet er of rom mcrometer to 1/2 mllinmeter; (b) binding a
sel ect ed pRRr fRGRKdICRIclaRD 83) twhbrBin hiCcomdbditdh rcRfiesSRbdl cRRLI, 'tﬁé fishd ¥dality Material

bi nder agent ; bemg packedmtothedepaapg,@atl ng the particles and pharnmaceuti cal
agent with a water soluble coating; and (d) coating the water sol uble

coat ed par t3e.ctr@Inethod biggirs ai, shh@bim thegeletiisule & coaterbwith dn @narit doating.nei r sur f aces
with a lipid coating |layer having a thickness of 0,05 to 1,0 m croneters.
45 46. BaeThemiethod ofxtaino P2]iwhereit the chrepositichSnduded dlipolylicrepkyo®i Nng t he step: (e)
coating 8aid particles with an enteric coating |ayer surrounding said lipid
coat i ng | apér Thegmthogebclpitt2iorhersincthe ifolvtic engyrad igiselecteifrongthe graup Spsisting piiligeseg a
conposi ti on aRagealiel lifags. amylesegreipase and bile sgigni ni stration of insulin in

bi ol ogical | y active form co risin | ow density i poprote| n particles;

i nsulin bo d"l%“‘*ﬁ‘i‘%“s‘iﬂ“? %é’ Rein fhﬁgp%'él? ??zém%?mpﬁse\i/él?aé? and 4yile, B! coati ng

sur r ound?f n%P _n? a t|c nsu |n |d %qatsl n sgrsrlg group
\é\ﬁﬁ fe ;czgl ua %Ts'% ff! 7%2 %’L' °s° s"}'a
ol elc tn- erl

N g; SR
coating Iayerds§ep cﬂﬂn cfmaccor ng to clal ns
1 to0,22 ncIu e usef am)unt for the oraI

adm nistration of a 16

pharmace Ut ia?. a+hef?&%{8& oP&J’EP b, %Jh&gm htleRRloNd doitin ¥ Bomprives ﬁnﬁttaﬁa‘iis sblQ68 FdiPnd ?ar%bo

i ncl udi ng pa @ Rt dnb | g8l Bboos sheflsd, cdi
net hod of cl %ﬁ?gﬁg@ﬁﬁﬁﬁ?@uﬁg tenzyrrp\glg(wé&('al ecgfyed ar es?)ancrceat e

| i pase and bile salts. 20 50. The nethod according to claim1l or 22

adapt ed #&or3s.t 11 nwthdl obdlith B7, whérsih baidpanfcles fuihlr indludutaifmicidbabagbie f ol | owi ng
conponents: (a) particles of pancreatic |lipase; (b) particles of bile salt;
(c) lipid caaTrednathvd ol claimbda wbbréin thie Gntpaictobial| agents &8 selected frofnCithe goop comsisting of

bi car bonat e; dehybirdagdtic @ritl.r meghydpaiabien, Bthyipaighen, widnhio phea¥letieyll aicehols Oropyidacaben, modivre
cogponent s arkengratecesebid aeidhthyrepl, diheresh sedinnedehy@ercgiate, bppeyl alnohdh el kyfyipgiakanm 50,
wherei n ®he conponents are pressed into tablets. 53. The nethod of claim
50, wherei Wt%%"@ﬁfcc'ﬁﬂé?’%}@h?fﬂ? the iceompopitiangurtharingides,eBUPRIPRIbIeGE- citric aci d
is between 3:1 to 1. 35 54, The rrethod of cl ai m50, vvhereln the |nsuI|n
bound par t (441 & mpthed of & Wef‘? c‘%ﬂ""’g‘ he °6?y '§'§b"f"ﬁ gie polectad; ﬁ ge o s:'"
net hod of cl a W’ﬁ‘é"%ﬁ Y ajgo hgﬁ%ﬁgﬁ- Et"F PR a@"“aﬁ‘&’ B‘f"l’p«?°§’ g5 Ystpnqiamings
are entéfic cgMEIrazies. hiloxvigrpine %‘F’ Wecording to claimb50 adapted for

h I
Lhe oral i g;f,,%:%' Rty gﬂgg Lk Pl o MR B0 o o
relia

cogted with a fich a@.ﬂ b 5d o Mrc?ome@ng i .t;\m of &HatindiAib aGdwP
i s then goated déhéitJﬂoﬁ.Bo i EdripoditidRl | ng Pat ent anspr Uche
Pat ent anspri | chg) idsuiinfRbr@esnte sMaeé or 398 pdriitl @i Bbindell, U, DEFR GBI TLUNL SE 1.
El ne Zusamensqé)zawagr sdllib caating Rya iGrtoatag &b patiddduRgingiinasd ausgew-hl t en
phar mazeut i schedy avipidlcs4ting for doating anegreaa bdlubleddyer, paiiints afibiasuiit. e Zusanmenset zung
unfa~t:
45 43. The method of claim 42, wherein the composition includes a lipolytic enzyme.

44. The method of claim 42, wherein the composition includes an enteric coating layer for coating the lipid
layer.

s0 45. A method for the preparation of compositions prepared according to claim 42, adapted for the oral
administration of a selected pharmacsutical agent comprising the steps:

{a) forming low density lipoprotein particles having an average diameter of from 1 micrometer to 1/2
millimeter;
(b) binding a selected pharmaceutical agent to the surface of said particles with a binder agent;

85 (¢) coating the particles and pharmaceutical agent with a water soluble coating; and
(d) coating the water soluble coated particles having said pharmaceutical agent bound to their
surfaces with a lipid coating layer having a thickness of 0,05 to 1,0 micrometers.



(a) - Tellchen, die einen mttleren Durchnesser von 1 M kroneter _»Dbj s,

MIIineter, vorzugswei se 1 50 §¢s 1? M kr onmet er auf i\ﬁ!‘ﬁn‘iwmw‘“m‘ i
wesent | i chen aus ei nem f est en ErruIFd’a? 20RPLi nem Tensi d be L s *
ei nen ausgewAhIten pharmazeutischen Wrkstoff, der an die Ovberflache

besagter Ty +h€d?no oﬁlln |§hﬁ§%&k@bdn@q@§&e” i st, wobei besagter

phar ma-zeUt ' sc 8'co lo€'WitHkn Jlécohtﬁlb la@b}%u%ﬁdu@' ddidMpid c@hﬁgB@é? I nsulin,
Ur oki nase, Faktor Leuprol Id, Ganglrosiden, Vincristin el onyei n, 55

Li docai n, 4iemahvesa6wra¢d3tamgrto 4hd a8l i Bna BE %}(nhvhgl@téﬁidbbﬁﬁo 4daptbee hr | the oral
Cycl andgl at , adniiydtriaion B¥/ifisulin in bldlogicalypdiefoDéompitiigt anyci n und St r ept oki nase
best eht; undio¢ @¥nsiy lpeprbteippaHtischi cht ung mt ei ner Dicke von 0,05 bis 1,0
M kronet er, idsulin besdigttie shiddch otthopanticles;besagt em an i hre Cberfl dchen
gebundenen phasterseiehi¢ catingenrrathdingstheparticlos brad insulin; 46 EP 0 302 065 Bl

'flc L a ligid Zoating esuFayndinarthe swater Lsalgble godiing\arg) partidies 1having inselin Eepribie their
ei nschlfoef t : swfaesiei ne enteri sche Beschichtung, die besagte

Li pi dbeschi chgalatpsdefor sisunging the Fieid Fe@fnghandnh~|I | t. 3. Di e Zusammenset zung
nach Anspr ucty Pergeasing 'H@?SUHMF'H%‘EGQ‘E'P%H% erstoff Insulinist. 5 4.
Zusamenset zung nach Anspru Erru ator usgew hit Jst
aus der_G¥p é"9 :i’ c?f&'%st%a;;% ‘gﬁ’ 31 ? 5‘8 ';'at“:' of a
Pol yet h{l en- aF%“ 3 poen l"g'b%{g ‘& preyhay s 958 AR 4P B 'E "F&F‘gfé 858810,

Pol ysor bat - Gﬂ“ylﬁadlp °§93?dba'f r opyl engl ykoI di acet at ,

Propyl englﬂkﬂle%?j ?éaﬁrﬁ‘gﬁ whiBi me%p{ﬁl: arlz@KgszéeE&%‘%gaan&B'nﬁa%B Shd %‘é‘%&lﬁr ’

Phgsphol i piden ettsduren est anmenset zung nac
ANSRIUCY Ko, WRIRthddaRcolitSto Siaitt! § GL 94 Bda Pte& N tRUSal GGhini¥HGPS inslinScomipising the
Nat ri um aur yiofiowing3bmpohlHid: | Unst ear at , earinsaure, Sorbitannonol aurat,

Sor bi tanrmnost(aa%ﬁt;ledméarl&&ﬁc-np&bervvachs besteht. 16 6. Die Zusammensetzung
nach Anspruch (8)patticibeds biikosai;Bi ndem ttel Materialien unfaBt, die ausgewAhit
sind aus der Q)uipip eoatedi itsulinlburiddipid ipatigiast boxynet hyl cel | ul ose,

m kr okrasst al | i (desodi@e bicarbanste; anéEt hyl cel | ul ose, Cel ati ne,

Hydr oxypr opyl neitdigd aei@l | ul ose, Met hyl cel | ul ose, Povi don und

Hydr oxypr opyl cel | ul ose besteht. 7. D e Zusamrensetzung nach Anspruch 1,
wobei di e 5t Piedtnathod of @dim §hgvhivein theicemnpanentsavé pifiged inchaest gl cagailes; - 20
WAh L sind aus der G uppe, die aus Polyethyl engl ykol fettsaur eestern

A ycer ocjghFpHetmetiof °W’#'|‘B§?)I’f@?’?‘ﬂ hPPPREYSHA® B’ﬁssetl"tjé?b!?‘ﬁ_em t hin, G sgur e,

Mono-, Di- und Trj cerl den, Stearinsaure, 2} Chol est e-
Chol est er I%%b g‘% ip, 70+ Yherpin, e weight p%cem[jag‘o U?HW?&D%& ﬂtéf‘é fpeid is
Anspruch 2 ar a nteri sche Beschichtung Materialien unfaBt, die 25

ausgew ft e p
Hydr oxy%r opyEI %ﬁscgl la' osge P‘ '%Hﬁo?oum{ ﬁa 'ct'aenré yak the"cg ﬁﬁ Oféc‘eﬁ tﬁn
Cel | ul osepht t und PoI yVi nyI acet at pht haI at besteht. 9. Die
ZUSanmens glsZ slndiiaa s Sl 83, lma@rel;k the WaRFati P SRBhE bilb hit maas & Bﬁsmted

“ant hoi krobiel e Wrkstoffe y9 ei nschl i eBen.

ZusamreRs eZ wadndtaldr AB6Bhe/Gltialh 50RBHEd ©i e &Bltddmnléfréﬁbri &I.Asam cw.ﬁrbsﬁ.g @fsbdium
ausgew hit sbitdbonats asteditriémixiRain adatio oh8:$ 1dDe il mikel Iaing a sbét that isp@aad eith a

Et hyl par abenlaydrbrdanadsulinFibia mptues, layd dilebuttard bartidiy io pigh (ated walbargntebiltaatingnbenzoat |
Sor bi nsiure, Thynol, Thinmerosal, Natriundehydracetat, Benzyl al kohol und
“But yl par alRatentagsprii¢tte. 35 11. Di e Zusammenset zung nach Anspruch 1, die ein
| i pol yt 45s Ratestapsprijchedfiin folghndedfertragsstaaten EBQGdeh%E%t%HgL%ME\nSpr uch 11,
wobei das |ipolytische Enzym ausgewahit ist aus der uppe, die aus Lipase,
Pankr eas- L pHa®Zusamippnssiaung mie)ius grglan Mweprwvmmawssw%@t frinazegiischen Wiketor-

- Zusammenset zt?ﬁ 'gaRABH st Wbl hesagte ZusammoRTetzynaumialt s nens et zung auf er dem

Enzvmi nhi bi t or Tegqh rééi tmlttleren Durchmesser von 1 Mikrometer bis 1/2 Millimeter, vorzugsweise 1
y 50 s 100 Nﬁkrometer aufweisen und im wesentlichen aus einem festen Emuigator und einem Tensid
bestehen

{b) einen ausgewdhiten pharmazeutischen Wirkstoff, der an die Oberfléiche besagter Teilchen mit

einem Bindemittel gebunden ist, wobei besagter pharmazeutischer Wirkstoff ausgewzhit ist aus der

Gruppe, die aus Insulin, Urokinase, Faktor VIll, Leuprolid, Gangliosiden, Vincristin, Belomyein,
55 Lidocain, Cephalosporidinen, Gentamicin, Bretyliumtosylat, Cetiedil, Cyclandelat, Erythromycin,

Chloramphenicol, Adriamycin und Streptokinase besteht; und

{c) eine Lipidbeschichtung mit einer Dicke von 0,05 bis 1,0 Mikrometer, die besagte Teilchen mit

besagtem an ihre Oberflichen gebundenen pharmazeutischen Wirkstoff umhiifit.
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Ant i schaungi tﬂ.@tusauﬁaewmb hach IARShruak 8, WbBSi db¥ phERBzeuitcRs WMEtofPinSdlin Yet.2l kohol und
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15. Die Zusammensetzung nach Anspruch 1, wobei die Zusammenseizung auBerdem Antischaummittel
50 einschlieBt.

16. Eine Zusammensetzung nach Anspruch 15, wobei die Antischaummitiel ausgew&hit sind aus der
Gruppe, die aus Stearylalkohol und Silikonen besteht.

s5 17. Ein Verfahren zur Herstellung von Zusammensetzungen nach Anspruch 1, die zur oralen Verabreichung
eines ausgewihliten pharmazeutischen Wirkstoffes angepaBt sind, das die Schritte umfast:
(a) Ausbilden von Teilchen, die einen mittleren Durchmesser von 1 Mikrometer bis 1/2 Millimeter
aufweisen und im wesentlichen aus einem festen Emulgator und einem Tensid bestehen;

47



Upopr ot ei nzusammenset zung - ebunden i st, vvo

(b) .ei nen phar mazeuti schen Wrkstoff, der an die Cberfle
phar mazeuti scher Wr kst of f ausgewAﬁPP3ng’65aB der Gruppe m#tl“""lm”"l

| nsulin, Urokinase, Faktor Vill, Leuprolid, Gangliosiden, \/ ncrl stin,
Bel onyei n, Lid
et OIYEL™ ot 0Bk P ASHGL bor o SO Ao Bl g*;w@%.a%ytéa&m

St r ept oki nase leF 648kidnten WBShGIF Yeifbien Sdid- h,plh%b@o%ﬂiabrfahtgsmaendie@agtaﬁ%ﬁaﬁ\@zeuuschen

Li popr ot ei Nz uswieRA6veistnImitl81kbr LBRGEEHIARGIAR BTR6t Ditkd vonDWRB 813 1\0/MikiSrhéd:f
umhU It s 45 23. Di e Zusammenset zung nach Anspruch 22, die eine

wasser | osl 18c Ipas Befmib bl Adspruet 175@H8 laiiffdem déi ectfliasmdchlmprot ein und den

phar mazeut i schgyBaktiidhtsndde$agteniisilchen, mit\siie ientelisehoh i Basdiiioktargh tie Ibbdaglg LipidBeschich-
wasser| osli- cloeg @Bedtthi cht ung aberzieht. so 24. Die Zusammensetzung nach
Anspruch 22, wobei das Lipoprotein ein |owdensity-Lipoprotein ist. 25. De
Zusames et9z Dag)Vaniakren naalk Mspueh 172das aefsedeomigr Sehyitheipactiie®ti n weni gst ens ei ne

Ami nosaur e unf @BBeschightonHee Telghen titeqinoe wasserlglishrnhBeaghichiung: Revpp dis \kiplgbeschightung

Zusammenset zun¥ieabrget W Anti schaunmittel 55 ei nschl i eBt 27. Die
Zusarrrrensetzun nach Ans ruch 22, vvobe| das Ljpoprotein ei B id und eine
A nos Aur ﬁ epsetzyag nac @eoé is3}6, die zur oralen Verabrelch ng von Insulin ig>
L M s 282¢ o { gb

% Paltfteppoots P FEsEbELEr soom e

T |%§ 2 I’s%'a pﬂés rtﬁ
ausgewdhl t i gf ALY e L0
Nat rium auryls gé'"ﬁ % ;g\un &Lg‘ﬂnélﬁ saure und Phosphati dphos-

ich
g

hatcholin b ie
Rma\msdw n aﬁ,‘%g leﬁ? tgtgg!%m r?é%ﬁéﬁ%ﬁlng\ﬁn u %mugl e

und Aspar agi nsaure besteht usam‘rensetzung nach Anspruch 26 wobel
di e Anti schaeRehién A SERWRIAL lvors Z&Ldmﬂ&%etﬁﬁbeﬁdéﬂﬂﬁsprﬁh 20, 3ibS 2uPlofdidh Weabr h ol
und Si |'i koneghuag sdnamsulin id Bioldgisch Bkiifer FoBPIRIEHARRING, Wbbei Badabte XDsaRinidRdatzdng, unfiia

ei ne Gel kapsel (apiraisrda| dRf éinenVvaikigien dRfchinbg3brdRAS T HisCID0 MkD@SERME fivweRbn iuRd Ghh €
Gel kapssl ver paslsitichaiaus Sblesitig Na@alanPsse Lad Mghyhand Pipsarbatan Bdstshwnbel di e
CGel kapsel mit @) msulinendscan sich@eriBelecbesagidr UTelichd® mit sindthi@sung ggehuridert ist, 3a i e
Zusamenset zungeserdichen/aus bydrodypraiyiceliioge, dlauthippyisulfeti Bethwenafing{Oinuel ZismbrisieSt .
34. Die Zusanmeswbit zung nach Anspruch 33, wobei das |ipolytische Enzym
ausgewahi t i st(ckaing Lipidbeschichtyng mit einer ipkgype0.1 bjs 8.3 Miktomelerns und Pankr eas- Upase,
Ayl ase® Pr ot eldseing aetoriselie] Basehihtung, discHycarypropgimmethpipelulgseghibalng rcheliagknnd rPEGh
Anspruch 34, veP@|umiplt mif ges) Rigke sem &.1EMikpretenp dis chepagte Idpidhegdhishipngea pesaglen 25
36. Di e zZusanmEaiger ¥t nach Anspruch 22, wobei di e Li pi dbeschl chtung

I\/aterlalle ~t, die aus V\Aht

Pol yet by @&%e i v@e@ é’g'é?'s' A gty fiin e B s

g[]OSpha ﬁ%ﬂ'ﬁ ?;‘got ZU mm ng afeg gd? und Pro r% uTrHalg ¥'(ﬁ: om {ner‘t werden
eari nsdure | {eitlow-d E5d i nest er "un

besteht. 90 3 Qofﬂ%ﬁ aﬁ%pbﬁb%c%?der"tﬁ’d% teﬂ%i rﬁﬂ&n@é& he

Bes&hi cht ung doist hr?az&:'d&ﬂé‘r%h&tbﬁ Shg6lvil Bt G de (l-ﬁ%?me

aus Hydgoxyl prmsm& mmwe%kd: u@i&@ﬁi@@aﬁ&lmsd@ﬁ’ \Mﬁﬁéﬂb{ ERIBR i Rldocal ospon-

Schel I ack, ~ Cel fisthO6ehitdHa batyliuwiskylRo Catiehin Ly MABIA Bk BRY R, CREEhSHBkicol, Mriantt
Zusammnsetzun@\mamem@agd& eht:dind Wobei besagte Telic en auBer dem

anti m kr obi el | g) ¥e kipitissséhichidfiy, die be@dghs OpdptotdizusamdMensblizing 4G HEIAGIBS Phatlgutin ac h
Anspruch 38, wshen Witksefi anttiiiri kobi el | en Wr kst of fe ausgewAhlt sind aus der
G uppe, #di e aus Dehydracet sgure, Methyl paraben, Ethyl paraben, Phenol,

Phenyl et hy43aPleofvsdmmansaizyng pach snemych &1 qi¢ aind wasseriislich&SBesohichima einschiiéfl sl das

Thi mersal , Nhiperreiein Bishden Rhasmereutisehon M@Wﬂt wobei die Llpldbeschlchtung die wasserigsli-
che Beschichtung Uberzieht.

50 24. Die Zusammensetzung nach Anspruch 22, wobei das Lipoprotein ein low-density-Lipoprotein ist.
28. Die Zusammensetzung nach Anspruch 22, wobei das Lipoprotein wenigstens sine Aminos&ure umfast,

26. Die Zusammensetzung nach Anspruch 22, wobei die Zusammensetzung auBerdem Antischaummittel
55 sinschliefit.

27. Die Zusammensetzung nach Anspruch 22, wobei das Lipoprotein ein Lipid und eine Aminosdure
einschlieft.
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48, wobei di eeissgniiggtwAhl t en |i pol yti schen Enzyme Pankreas- Lipase und
Gl | ensal ze sind. .
4 41. Die Zusammensetzung nach Anspruch 40, wobei die Enzyminhibiioren ausgewdhit sind aus der
Gruppe, die aus Stearylamin, Stearylalkohol, Triethylamin-HCI, Zitronensiure, Miichsiure, Pyro-
phosphat, Triethanolamin, Phenylhydrazin, Hydroxylamin und 8-Hydrochinolin besteht.

42. Eine Zusammensetzung nach den Ansprlichen 22 und 23, die zur oralen Verabreichung von Insulin in

60 biologisch aktiver Form angepaBt ist, wobei besagte Zusammensetzung umfast:
(a) Teilchen, die einen mittleren Burchmesser von 1 Mikrometer bis 1/2 Millimeter aufweisen und
eine Zusammensetzung aus Lipoproteinen niedriger Dichte einschlieBen;
(b) Insulin, das an die Oberfiiiche besagter Teilchen mit einem Bindemittel gebunden ist;
(c) eine wasserldsliche Beschichtung zur Beschichtung der Teilchen und des Insulins; und

55 (d) eine Lipidbeschichiung zur Beschichtung der wasserlslichen Schicht, der Teilchen und des
Insulins.

43. Die Zusammensetzung nach Anspruch 42, die ein lipolytisches Enzym einschlieBt.
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51. Die Zusammensetzung nach Anspruch 50, wobei die Bestandteile in Hartgelkapseln vorliegen.
62. Die Zusammensetzung nach Anspruch 50, wobei die Bestandteile zu Tabletten verpreBt sind.

so 53. Die Zusammensetzung nach Anspruch 50, wobei das Gewichtsprozentverhiitnis von Natriumbicarbonat
2u ZitronensZure zwischen 3:1 bis 1:1 liegt.

54. Die Zusammenssetzung nach Anspruch 50, wobei das an Insulin gebundene Teilchen eine KugelgréBe
von weniger als 1,5 Millimetern aufweist.
85
55. Die Zusammensetzung nach Anspruch 50, wobei die Pankreas-Lipase- und Gaflensalz-Teilchen ente-
risch beschichtet sind.
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rylsultat, fﬁé QI}Q%&%@'( qagﬁaAh .,geedl &r&%‘\%ﬂkﬁﬁ” Insulm aBt ist,
Sor bi t anmoriGs ju Lrgtln hg ingin §erﬁgﬁuﬁg @Eﬁ 84 iﬂ mfaBt
Anspruch 1, wohig d.d'ﬁ& Rl L o SNATES Sinor 1Hauffr AHS URHOR) SosiihcRd
aus der 45 o1 6 $HRRRr hl&er%U§T EBW diaXoHigREdRY BatHidhuRS Sberzogen wird.

m krokrigtal liner Cellulose, Ethylcellulose, Celatine,

Hydr oxy pr opatefihpricie! firibigasien Maithygsstadt | AT ose, Povi don und

Hydr oxypr opyl cel | ul ose besteht. 10. Das Verfahren nach Anspruch 1, wobei

di e Li pi dbescEh vhtatief ziviHestellun venZusarirddtbetzutljed nachsAgeprsth [1{ dis zun dratanl Yeral@eichung
G uppe, die aelsesEodgywithien pharglaekitsclien (Wikstoffee emgepathsind(Hag dierSoivive spiaétt | den,
Phosphatiedy| phdgpivebildgOvon Teilchem diskdinge | niittisrerc Perktiniesse6 vena i Mikronteten bis , 1/2DMillimetad
Tri gl yceri den, a8iweiaen und inywesentizhemaus ginem @i Emvigatar Mndwws'%bﬁtehmst er und
Thr omet han bes t@@Rinden glnesmyemwram@rﬁzmwhemwmﬁ@m e Qhgriid¢her P%sa@?rtT@r'qhs'b he

Beschi cht ung I\/H'L"E‘?"iea‘l'?"&‘?ml?ﬂ'f'ﬁﬂt die ausgewAhIt Si nd aus der Gr PnE)
aus Hydr oxypr of W: bpsagiproLalichan. flig aty ire ‘/g) ﬂ'% 'g‘ %ﬂ butéchen
Schel | ack, 6S ' f‘ﬂﬁ'sﬁg'é'ﬂ“rf’t"ﬁ& ?befﬁlﬂ‘fm?’?ﬂ’? gy Pisieara P'ﬁépé’f’kmd'@ﬁ"bht

12. Das VerfaP (I;_lech An?g - er é%%emfﬁ gchen auBer dem

ant i m kr obi él ?Wr“m é?hrb r qug %gt ent Tisc chi g ge%a&& Llﬁldliejchlch-
. R AP EAC g nsp uc

V\DB\_I dig anti mrlgr | eI I en Wrkstof fe ausgevvl hIt sind aus der G uppe, die

aus Dehydr acebaOikSwenMatn WisRadhaDER audetdaih! dBA EEHAR BinschilRBINO!

Pheny! et hyl al kQ@OBesctith3R b Reiicrom RiRbine/NRdsbdrid SR ZaddhichtHiy BivBS@e! LBidbeBEHEhRAY
Thi merosal , Natduigbwratahwdt acet at, Benzyl al kohol und Butyl paraben best eht.

14. Das Verfahren nach Anspruch 1, wobei die Zusanmenset zung ein

| i pol yt i s&chiespisnvsHanen fshhinsgbih. 1, Mmbei Qs THfiRKidnadined Mmitiael DiveBmpesse hvoi 4, bisvabe|
das |i pol yti smiremeRhEiweisegewghl t i st aus der G uppe, die aus Lipase,

Pankr eas- Li pase, Anyl ase, Protease und Gal |l ensal zen besteht. 10 16. Das

Ver f ahr en réacbas/Vegighrenciachl Ansprotiel, wibel dahuphanmazagtisoher Winkgtofi a@apwhliihist aus der Gruppe,
Enxymi nhi bi t odie aussinswiin Wrdkipase, Fakipr Vibd.upvalidf Gengliosidenalincristins Brioneyein.lddocsip (bephadi e
Enzymi nhiebi t oleeneridinesgGentamicin, SretyiuraiofysialGetiedil Gysiandelpt. @“@H@“El"eﬁ'?'?’?’ﬁ?@ﬂm' Ad-

St earyl al koho['ammﬂlu@?ﬁmh%ﬁﬁi’?ﬁsﬁ@} Z| tronensaure, Mchslure,

Pyrophosphat, Triethanol a- 15 Et hyl am nt et raacet at, | odacetam d,

Pheny! hydr &i Has WWWMHSW‘W@W@"H%P PHYPGHR Wirkeaffdeitin it pDas Ver f ahr en

nach Ans ruch beI Zus dem schau ttel
ei nschl i 8st’ 5 sﬁf%% ‘%g,{? E"h sg‘m C{; %??g%@? a,f%l
Whl | t SI cer aratqj ur =) stear’ 0 OX =4U0+S ar I a
ausge OF, oys rba |d|ace
. Silikonen bes g’gﬁ len;gg gte; m*rense zung n
di a_zur oral en Ver re| chung von nsu | n | n o |sc a tiver Form

angepa~ th'dI'dDaé/@rrﬁﬁ?é}Sna% Rnsplabt {, Woissi H&¥T R axé@éwé}ﬁ“&t&hé S @rippd) dib%us NEAUMIaudi ©
ei nen mittler gRuldrREREERE, $8HndEuR), SorbRanMblol=0iaE [SAfbianidhbRErSE ha2Bmulgierwachs! Nd
I mwesent | i chggteft)S €i nem Emul gat or und el nem Tensi d bestehen; (b) Binden

von Insulin an die Oberflache besagter Teilchen mt einem Bi ndem ttel; (c)
Beschi cht era. beasgkigtirenTmath Adsprach 1 ivebehdasiBindemittd) Mafoliaierhwantadl elvLaosgenititrsid laissnder
auf wei ses, ni Gruppenalie ausi NHpimecitbaxivhatinyipsliviosel njikidkriBaleh Collvioes Eieiellyioes, Gelatine,
Tei | chen, di eHydréxyptepyinmsithyicellblessc Mpibyitellwiess itveidoname Hydsoxyptopyicellulosé bastehtent er i -
30 schen Beschichtung. 21. Ein Verfahren zur Herstellung von
Zusanmens etBuRegeYeriphiernach é’pﬁpwem‘ 2@bei\gisdnidbgschichtyng| Matpupfien Hi“fk@fs maﬁgew?éh sigdis
Chol esterin, fuktder ﬁWP%?uF"? qYaWY'ﬁﬂQHkWSHVPQmUhQ'VWWE? Yiduiphosphan -
das Bi nd®ni t t op Gigalb-lrifhiny, ‘B]%:§"°f‘?15'a'r pacsTrigheagiien. Bysari é?cﬁ@ﬂ"%e@&'@?‘%ﬂ" Chole-
Tei l chen im \/\é‘g@ﬁft?'“eq’]yﬁm& N8B Hydr oxypr opyl ceI | ul ose,
Nat ri um aur qu . Tr|e n - HC un tro re bes p
I b dl entor| i5 au ahit
i b B g o

Li pi dbe- sc 1 ?aqaus U aus Hy oxypr’opylmet lcell
enteri che Beégl Qp Pﬁ/ Iygi)ﬁylacetatphthalat besteht.

12. Das Verfahren nach Anspruch 1, wobei besagie Teilchen auBerdem antimikrobielle Wirkstoffe einschlie-
Ben.
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ypr,opyl et hyl cel | ul osepht hal at, Schel |l ack und PEG 6000 m tm ﬁ‘nmmumm
0,1 Mkronetern unfa~t, die besag&sﬂﬁésgfé h| chtung auf ml
umhl Ilt. 40 22. Ein Verfahren zu ung von Zusarmen*setczur‘rgeﬂ di e

zur oral en Verabreichung ei nes ausge- w-hlten, pharmazeuti schen Wrkstoffes

geei gnet 5 s VRInfeh Saci iaRsprolef bl héhel!Bib aJanukrﬁ@QIlerBaneeduQ&%hlt sind aus der

Li popr ot ei NEHRTHRLRE DéryHecetsdins, nhdtrlv}lpgn%bér\n hyTsaRbsH, PhdRBIl Bidhyiethyfalikehok PFoByipd- €T t
wer den  Konngdben, WiBirlumbrd Ssdiinsklro 0 1Bl Mhimblbsdd] N&HRUNdetlyBiacdsit18HayIAMoR& Sund
ausgew-hl temu@haamx;waht schen Wrkstoffes an die OberFliche der

Li poprat ei nzu- 45 samenset zung, wobel besagter pharnmazeuti scher
W r kst of f 14aibag éariatrbr nacls Ansptash 1) @pbedial @psdmmensetzanginl lipalytisthas Exdydleinaahiiedt. Fakt or
Vill, Leuprolid, Gangliosiden, Vincristin, Bel onmyein, Lidocain,

Cephal ospth iDas Merfabran nabriinsprichi 14, wabeicdas |lipalylisehs \Enavm auSgewidhitiist aus Ogic Grappbe Hiat |,
Eryt hr onmyci mys W%Pm*ph%ﬁpaémlﬁ\mvm Pratepse upd Rallanedl=ait hesiphtoki nase besteht; und
(c) Be%thichten besagter Lipoprotei nzusamensetzung und besagten

phar mazeul8 Has¥astakipn 'P@§l‘ 6'1'3%'8“ dyobei die Zusamn@nseizmraulterdﬁmcﬁaémm%wem@ch"z@ Das
Ver f ahren, _nach_Ans ru wobei. di e _Zusammenset zu e ne wasserl dsI | che

Beschi chtUn a%YEEE’ "qu‘F %beL‘?' P"BY"@'P‘W“U % ?
K ff amin ko @thanola—
By %% af%;@r 7y ?ﬂrgé i S o eis bt 4

Beschi &ht una‘

Li popr ot e.?; Dgg O%Ja{?r dasp% gchlH ROEY; QL %héam %ﬁsetzgng aulgg?d%m\ﬁmﬁ an é"ﬁ%ghhefg o

Anspruch rotel n weni gstens erne Am nos ure u
26, Das Vg fEﬁWeﬁ&hré?n%Eh A} éhuﬁshw&:%p d:&%@dhanﬁﬁn@ﬁg?h\%ﬁéﬂiﬁlﬂéﬁ&&%& @rﬁ@@ [ diP4ls
Anfl \_S CchauMTigteh§laik§Holind Sfikdn Das Verftahren nach Anspruch 22, wobei

das Li poprotein ei Lipid und ei ne Am nosaure einschlieBt. 5 2a Das

Ver f ahr enzon &mhveffaisét i Mertbllund @B Zusdddersbiingor? dR GAMbralbrl Vératreichlify €hArInstlinip Pe,
di e aus CholbrBjisdhiaRtived Fofh biigepasSiirRinwdidhegdis Schrifadnifaaend aur yl sul f at und

Lecit hin, Pal @) Ausbikianl vén TailcheRhiis gittemt ritilprian Bprbiarheaien lvorn 1 biz SID aMiliromeldrth ait®sisobas
Ver f aheeen nac tmdAm swsentithe’ dys sivelncEimulgater virtieiners Aensid basteshgewahi t | st aus der

G uppe, di e alsBindegivor Insulin gredienQberiiEshel besagteuTrilchas préteign Bindemitskbest eht . 30.
Das Ver f ahr enf{chBesehightenhesagter Tgichenotie lan dhree Otignfidichap rogloumdént Insalin aufwaiseovdhit einesi nd
aus der GruppbEpidegsehichiyag: Mdear y| al kohol und Silikonen besteht. 31. Das

Vekf ahr en nacl) Bessfishtratpesagter \Iﬂﬁ'@lﬂ die @it 2gs HpieRepictiungipegpgen siogh| ik giase prteri-

ei nschfl eBt \“fﬁbﬂb‘?esﬁl‘&@“’m pi dbeschl cht ungsmat er| aI | n d| e Gel kapsel verpackt

ist. 32. r ahren nach Ans ch 31, wob

enteri sch® h’ﬁ'hf‘ﬁ rq ?ﬂgz agpnensetzup ﬂ im
AnSpr UCh 22 { l %‘gﬁ\ﬂgtﬂfﬂben C| -s []] Wessgft: e%ﬂhizeBt
34. Dag, Ver fB ?'3 |s r.uéa Fouh o P n-Hd. eﬁ?“’ iangé uiaew hi t

ox I’O u
| St aus der IE Bin 01 b| % 4] 12%‘ ox-
Prot ease U“‘ipr u% Q§t § llac o & i |t Fﬁﬂkeﬂ%ﬁ g@rnu{e
wobei das | igR lauf as% u Legpsal ze unt

Venf ahren nach Anspr uch 22 wobe| | e L| pi dbeschi cht ung Mat erialien unfabBt,
die aUSo dea, B VedRiRend Elr Herste&!hé%ﬂ%béaﬁm‘éhﬁﬁunggd Qlie4bP oralen Verabreichung eines ausge-

Pol yet hyl enghipien| pharinbsedistian Wikéidtes Glejaarsnp,Wakpddakd Staitte uiBEs phat i dyl phospha-
ten, Ei gel b- Legsitdam siner hipsgtotsiszusduionenseizulg, die Wipiiie Tind Brotgin @nthile die kdsbisraeri wesdbar e,
Pal m tat, Chokdmpéncom kow-deimity-tipopsdtarelzadidessr und Thr onet an besteht. 37. Das

Ver f ahr en nacth) Rindqureineh a@gewahtdnaiharchazoutisaiten rWirkstbites Be die Hbetilicha ger\linoproteiky-en
unf ai t # di e asyyeenselEng, wobejjpHsagter phangazaulischeeWirksjoff pusgewaiit ést auggier Gruppe, die aus
Hydr oxyI pr opy Inpudie. Hiyekinase) Eﬁk@s\ﬂbhpwpmhatean@esr@se{wr@ngﬁejpmwu dloepin, Sephalespertk
Cel | ul osepht héines: Geptamiqin Brepyli P%(l?bﬁa‘teﬁ'ht%‘d?"&?'atb@ﬁ‘@mc'" §B'°mw§"wsrﬁdaﬁﬁbn

nach Anspruch"'Q‘?"d %Bt@f'“a '&eﬁ}_j teuntte| | chen aufl erdem anti mi krobi el | e
W r kst of fe el sagter poproteinzusammensetzung und besagten pharmazeutischen Wirkstoffes

m|t emer |p|ce!€escfuchtung

23. Das Verfahren nach Anspruch 22, wobei die Zusammensetzimg eine wasserlSsliche Beschichtung
einschlieBt, die das Lipoprotein und den pharmazeutischen Wirkstoff umhillt, wobei die Lipidbeschich-
tung die wasserldsliche Beschichtung Uberzieht.

55
24. Das Verfahren nach Anspruch 22, wobei das Lipoprotein ein low-density-Lipoprotein ist.

25. Das Verfahren nach Anspruch 22, wobei das Lipoprotein wenigstens eine Aminosiure umfaBt.
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40 39. Das Verfahren nach Anspruch 38, wobei die antim ko
ausgewAhl t sind aus der Gruppe, die_aus De dr acet saure, ’_ m@ mlnﬂm
Et hyl par aben, Phenol., Phenyl et hyl al RoRap20 Bbyl pa- raben| cI urbemzoa
Sor bi nsaure, Thynol, Thinmersal, Natriundehydracetat, Benzyl al kohol und Bu-
tyl par aben Jae Ve, f .
ZusamnensetézauSc%,&:,a@%rf gééé%&Eﬁ%%cm%? bﬁ%ﬁgﬁ%ﬁﬂnm ﬁuH&?u B%%ZTmﬂ%gdga%"? 'rﬂnen
nach Anspruch 40, wobei die Enzym nhi bitoren ausgewAhlt sind aus der

G uppe, di e272D8s ftahren naé AP Wobeidas BpIptotdinkédpid unbl dird AT osktite irdsEHIiest.

Zi tronenggure, M chslure, Pyrophosphat, Triethanola- mn, Phenyl hydrazin,
Hydr oxyl amas. Dagvedatryronaolc Ansprath 2v, etet @d3tLipiddidisgeleiitit ist@nd don GRppd) die audiGtiviesterin,
Anspr Cchen 220\stle, 28earinsiurbleNativalidutylsgifat oml ZasiranyPaimitiasntenand rPhosphatidphosphatciadiie n
Ver abr ei chungbastsht. | nsul i n in biol ogi sch aktiver Form angepaet sind, wobei
besagte Zusamen- 65 setzung unfaBt: (a) Teilchen, die einen mttleren
Dur chrreswer29y Bes Yerfghien oaaht Ansprixths27] mwpbdi/die| Aminaséiyre auggewdhls dsh aus dere@rieps, die aus
Zusanmenset zufiginigukysip; Hidigin geAsrerpginsiee bestplt Di chte einschliel en; (b)

Insulin, das an die Qoerflache besagter Teilchen mt el nem Bi ndemi t t el
gebunden i sqo D Verfahr@ nach Anspr 66%? Wapei die Antischaummittel ausgewihlt sind aus der GrlepR d(eca}ls

ei ne wasser | d§§°?’¥'ﬁ'§°h§é‘§%ﬁ'i'“f?ﬂ?"tﬁ?@te'?ur Beschi chtung der Teil chen und des
| | L db ht chi cht
215 et A A0 e SR 8 e

nach Anspruch ﬁﬂb rrrrenset zung ern lipolytisches Enzym
ei nschl i eBtgy g
ci Ro ont gr 12 R EHE ﬁﬁ%ﬁ%?@%@zﬁﬁ.@?ﬁﬁﬁﬂﬁa“‘ﬁ* o s PR R Y
70 T45. E| n Verfahren zur Herstellung von Zusamrenset zungen, hergestellt
nach Anspr ugshpdsverighréh rabt Af3pradhe, widbiaddy RissnhihehSotRing) Sif lipdlyBE R ERbyne Sinschiiest.
phar mazeuti schen Wrkstoffes angepaBt sind, das die Schritte unfaBt: (a)
Ausbi | den vaan bhOVérEdmes hick -Ahégap 20, wibsit dab |I|)§HIW§thrEﬁzyﬁil duegowanit istl 05 @& Gruppe, die
Dur chmesser veaus Lipadd, Rinkiess-Ligass, Alyisse]Pratedds luhd Galibrestizenbbsteht. (b) Bi nden
ei nes ausgewAhl ten pharmazeuti schen Wrkstoffes an die Obertache besagter
Tei | chen 3. Basenatiinracnivispredh 34( wdbeiBies lirolytischecnzyre Lipdse iuhd Aaliansalpaiundell.
pharmazeuti schen Wrkstoffes mt einer wasserl 6slichen Beschi chtung; und
(dx_Beschi %6t Brs Yrdphrororach Ansprybh 22, woheh dip Lieidbesehightur Mpterielion, umials digrpus fer Gruppe
Cberf | ac¥en g @45aeydibihsindy die aus Polyefhyl Qistisprassioe: Slyeqranbprehatigyny Rhsseytidyiphosphe-
auf wei sen, feneﬁ'QR‘R'LeE'F"m Qisduse, tMogery Bin gnoh]riglveqridens Stepringiurey Baimitat.fiholgstering Chyle-
M kr onet er n. tB""efﬂé‘"‘!/@'?’&?ﬁ"éﬁﬂﬂéch Anspruch 45, das den Schrl tt
ei nschli e~t ch| | ten b r Te| |.chen ne er
BESChIChtUFﬂJB )—f\e g %ﬁ e'?%f'sgli’ éﬂ[’:‘»&g@g '::%' ”i’Eﬁ
Ver f ahr eff nac py"c%) dég o Yeﬁgengy o

or

chef? ose

Zusammenset zung, zur aren uﬁlat von I nsulin I n bi ol ogi sch
aktiver For
ﬁ%g;%g%n habin %ﬁ&;%g%;eh%;éﬁ@%&rw@%?m@;@ B SR -

an Qﬁe Cber
Beschi chgung, die die Teilchen und das Insulin unmhtillt; eine

Li pi dbeschigahbu Gerfaflior rdite AHGMREIE3BOwbEeC B8 dA@rfikdbienidht WitstoHd GushoRahkedindC AR NdeRT t
an i hre Ober f Gagpe: Gie GEHDEMIE AR S Uré) MbthyParabich, Utthyiparabén Phefiél] Fhaisetiylaikbiol, Propylpa-
Urhal | ung der radgn, Glamiamiiongoat, Sorginssured Tigimok: TRimbS4), NabtutdBgeradetat [HontyGikote enddBue
tylparaben besteht.
45
40. Das Verfahren nach Anspruch 22, wobei die Zusammensetzung auBerdem Enzyminhibitoren ein-
schlieft.

41. Das Verfahren nach Anspruch 40, wobei die Enzyminhibitoren ausgew&hlit sind aus der Gruppe, die aus
50 Stearylamin, Stearylalkohol, Triethylamin-HCI, Zitronensfure, Milchsfure, Pyrophosphat, Triethanola-
min, Phenylhydrazin, Hydroxylamin und 8-Hydrochinolin besteht.

42. Ein Verfahren nach den Anspriichen 22 und 23 zur Herstellung von Zusammensetzungen, die zur
oralen Verabreichung von Insulin in biologisch aktiver Form angepa8t sind, wobei besagte Zusammen-
5 setzung umfaBt:
(a) Teilchen, die einen mittleren Durchmesser von 1 Mikrometer bis 1/2 Millimster aufweisen und
eine Zusammensetzung aus Lipoproteinen niedriger Dichte einschlieBen;
{b) Insulin, das an die Oberfliche besagter Teilchen mit sinem Bindemitiel gebunden ist;
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35, Gel kapsel umh~Ilt. 48. Ein Verfahren nach den Anspra
einschlieflich der angenessenen Men
phar mazeuti schen W rkst of f es, um%"sgéﬂ%l 06§ Bbl ytische Enzyne, *di e ausgew
sind aus der G uppe, die aus Pankreas-Upase, Anyl ase, Protease und

Gal | ensal zen Siabsendt ché% R@lﬁun\d b Qéhﬁﬂtuﬁ&ﬁﬁ%ﬁghlf&sﬁmm%ﬁ@ I die

ausgewghl ten ) Gl %uh ?{]- LASRCHIN Behidh,| RP Falcrdn s 50
Ein Verfahrenng@%h Anspr=~chen 1 oder 22, angepaBt zur ora
Ver abrei chung von | nsul in, welche 4s di e fol genden Best andt el le unfaft:

(a) Teél mBDasa!bﬁalPafHﬁErﬁﬂﬁthpﬁ.S\%bei(d%)Zu?ﬂﬁﬁwéﬁ?ﬁﬂm@blﬁ ligoRtidcRdsERbyi eifseiiiosti t Upi d
beschi chtete, an Insulin gebundene Lipidteilchen; (d) Natriunbicarbonat;
und 50  44. Dag ¥grfallieii hadsheABprudhe42, wbbei [dRs Zéamhinar3bteung nerd henfirisons WBaschiokiungab ei

di e Best andBeschiehtunp déddipidgehickgdsetiioBtvor | i egen. 52. Das Verfahren nach
Anspruch 50, wobei die Bestandteile an Tabletten verpreBt sind. 55 53. Das
Ver f ahtee rbn Bio Veralego rauc Her@ellungneh ddusatiunengatanigshit hepgesiolie nach énspaich 42.glieyzyn oralen

Nat ri unbi caVMesehseighung) eipps ma@ﬁglgarré\aM%lmm Wirkstaffpss angenadt isiagyt dagAdie Scififte O
302 066 Bl umfaBt 1111 111111111112222 11 1Yl 54. Das

Ver f ahr en nac(ﬁ) %ﬁ%‘ PLYR '%bdenﬂ%'l&@i’p'%fﬂ%te'ﬁ??"l 'Pl‘%%l‘l‘el%mﬁ@f?ﬂ rRyEchyRessr; vor: h Mikremen e

K I B ' | | Verfah h
KGO o gldg w%@ggp s g e AL e DBARTG OO AT PL o 5
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Ver abr ei chun aesc
t r| unbi car b i m.,\e t
i H&”ﬁéswr%{éﬂ %é&ta&ém TSRAMYCS nke Bb r%c 126 é?. sbundal

1 wpbel di , ner
I nsul [ n Li pi dfe Mngw gemhi chtet !st, unmggrnﬁmlﬁldb%w'ﬁﬁtgsu I'tier enu(gs‘;ah

Teil chen dann mt einer enterischen Beschl chtung Qoberzogen wird.
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208 ( Ioyv-densitereaprotgitelicheniceut i que choisi lie h la surface desdites
partic¥l es audierObesiichp don Toilchangsbundanps insliisnt  phar naceut i que et ant ch0| Si
dans | e grofipe qué?'ﬁﬂ"—‘ phichtyag, die die Tejioher yid idaslagilin yrghlill ot eyr Vi |

| euprol i de, ;'P%%':%ﬁﬁ h*rl‘i%q g@sd'e wagse(ifsiehe; Begghicatung ugd H@ITSH‘%’T ﬁ% an jheg q’qeﬂ'éﬁ"SWne

| es cephal 0 ? tosylate de liu

cotiedi i, im0t PRl e e Aeecncios. i ae
doxor ufi CI n ept Okl nase ; et 25 (© un enrobage |ipidique

ayant une feg'ggeg iﬁw%ﬁi‘;&;&@ Au%neﬁtpfl Uil B %?mg% f bt oo
h ch h
| a\Levendi cghd AR oie AR B et Hu%aééQH& saue ookt °

gastrogesi stant et enterosoluble entourant |edit enrobage [ipidique sur 30
| esdi t es 49abhd PdHalSn nadh ARSRIIP 38, iwoBdh dd QuigBwiHRAIPBIlsaHeh BEzydhe FAGasILPERIN €

| ' agent phacamahizsiagie est |'insuline. 4. Conposition selon |a
revendi cation 1, dans |l aquelle |'agent enul sionnant solide est choisi dans
l e §0. Ein Verfahren nach den Ansprlichen 1 oder 22, angepaBt zur oralen Verabreichung von Insulin, welche

45 die folgenden Bestandteile umfast:

{(a) Teilchen aus Pankreas-Lipase;
(b) Teilchen aus Gallensalz;
(c) mit Lipid beschichtete, an Insulin gebundene Lipidtsilchen;
{d) Natriumbicarbonat; und
&0 (e) Zitronens#ure.

51. Das Verfahren nach Anspruch 50, wobei die Bestandteile in Hartgelkapseln vorliegen.
§2. Das Verfahren nach Anspruch 50, wobei die Bestandteile an Tabletten verpreBt sind.
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5§3. Das Verfahren nach Anspruch 50, wobei das Gewichisprozentverhditnis von Natriumbicarbonat zu
Zitronensiure zwischen 3:1 bis 1:1 liegt.
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35, groupe fornbé par Ie cholesterol, Ie nmonost ear at e oie m l‘
| aci de” ol ei que, le stearate de pol esgé ?e 50, |le stda m‘m mT ““HM“'
40, | e polysorbate 20, |e pol ysorb 065 1po | ysor bat e 6 e pol ysordhat*e
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phosphol I pi ¢ 455 AfifdRm e . Conmposition selon

revendlcatlon 1 dans l aquel le |’ agent tensio-actif est ch0|5| dans | e
groupe for s, par vérRhb Wadhl Ansbhiad €0, d@bsiOgls Uiahkrdas-Lipésda bt GaldRsalzAEAcHEN eterder de
stearique, | epesenivhletdiidat € de sorbitanne, | e nonostearate de sorbitanne et
une cire enul sionnante. 6. Conposition selon |la revendication 1, dans

| aquel | e | &6. EiaVerfahenprach dnspesh S0bageamnbicsr olieh Jeabredmmng vore Inédin, umfagspraiugine
fornmd par | a RandpbicgrhtravEitraperisiuwé-Visehuam thi ejuepy Vérkélioie |[vbruB:dsag i, avobai diesMia¢hungne,
| * et hyl cel | ul ¢men, Kelrmp biget, alei mé, eirletr Bghikhb ryspeitgy yihsuiineLinjd-Mischued besehichied ist, und ein
met hyl ce®| ul orgsuliietepdas dbilghenrtianmyyit eiegr pmgh@ee@eﬁmiﬂvw@wfﬂgap\yim cel lul ose. 7.
Conposition selon | a revendication 1, dans |laquelle |’ enrobage | i pi di que
conprend ddevendisaliensces 60 choi si es dans | e grou QL6 par les esters
G acl des. gRREAESIon ettt By v by 9356?'8 9§-pmeat PN SES

phosphatldxlo hos aune d' oeuf | es

mono-, - tet YRR PR Boed fefmb g'faaftw"qt?am R pesbiep 200 ol corfbion
SJ qugs ?J;&] SCf:mréﬁé m&}en gdlg 1tn‘( Sl‘r?étr@'i‘)uz miﬁ‘ mé(E) QP r@ﬂeFe &rii% on

chol est 6rol u%d

| a revendi catl éﬁ g&gaé;‘e"sg

ent er osol u- e conpre stances 0|S|es e groupe

f ok JTE Pag le phﬂ)"’\]n Bnt gl%géewp '&%Y héTEﬁMdrﬁé‘e' deséhfdé §'ﬁ’oule£ %u moyen d'un liant, ledit
pol ot hyl bne- glag&f bn laticy @éta@mtel daRélid GroubSrofte SAiind QufoRihdsbl] 19 B&R1eB Vil te

| " acet opht al at %lﬂ@ll&o o \gahglibsides, D@ vincriskde] klﬁéldﬁﬁkéﬂaé | ta libbcEe, Qes3 BépnéléEporidinds, la
C L1l M 1lbdtarhiting, 16 todyldib deistsipmim, loi dBHEdR,Q0 Oytiahdlater éWiktoriykine 08 chlorarfighiahi-
| aquel | e | esdi toaslapaxotubicinb ei9a seppkmsansst de pl us des agents antinicrobiens.
10. Conpssi t i orc)selenmbaga ligidigue RgEnt ersi épalssByr del 2105 2 |1 Aoniadrhégre leatsurarg) Bidites particules
ant i m cr obi ens sgantedicigentphamaentiué B8 Hleurs surfaggsoupe forne par |' aci de
d6éshydroac6tique, |e para-hydroxybenzoate de nethyle, Ie par a- hydr oxyben-
zoat e d' et 1?y| Gompogitigyiselpmia revendigption 3| copRenant &1 Ml :|

“a- hydr oxyberidoue courbe gietyphage gastrerépjetan @h@réef@fe'uge entmﬁ"t tedaet'reegs Spidqugurer

hyno®, 1e tosiinseardades. | e deshydroacGt ate de sodium |'alcool benzylique

et | e para- hydroxgbenzoat e de butyle i tion

revendi cat iSonC9qnPe Féﬁf&‘fﬂ' "EPH‘@‘ %HWI‘F@“?"? WPVFV%‘B@WM’EE" 9%5‘?{}%?1 tion de |la
di cat 11 d
gregﬁgel ](c: gr :#gn %W[io i ong:igz?é rev |cit|oB n% s anZ f]%jp I;a enk gmul |pnnant sol%l Slsrf cho%{g r;%es e

et les s8ls b lfpgdforrm yg&ga% f[’

| aquel l € la c E ﬁ 5p§'lé '?HF nmelz: la
Oor_rposl tion Sémn{;t% é%;qﬁ? ﬁg ér iefs @acd@§grh§‘ 'b' eurs

d' epzynmes son ol sis dans le groupe par | a stobarylam ne, 1'al cool
st6aryl i gue, EendobilidAtsBih RTbvaRtdakidn, 1, Hana%déﬂe PagofititéheiB-act oA ChdikE ddhs e gr&@e formé

| actique, un pyiaRMSIPAREEsodIR, 1 Gisarhth a8 QldR, Meide Stariby@, re&hoaﬂﬁirélé&b sorbitanne, le

d' et hyl enedi ambrivegarate deostebitade btutb dits énhussiopiay | hydr azi ne, |’ hydr oxyl am ne et
| a 8- hydroxyqui noline. 15. Conposition selon |la revendication 1, dans

| aquel | e | & cGonpositicniselon Roerendiqatibndie dgis leguadie & lagtenmprerinles sehstancen Ciwisie? Santde

- Conposi t4son sgbupe foreé rpay neimommétmicdiBlosedseriqud, deqenllbidse rhieracristgliingt Bsthylceliulose, la
ant i noussant sgélayng 'evideokrepylondihgcdiidosgy la msthyitelivioge. {ganolyyinyinyreligenesst Hayvdiekyping- et
| es silicones¢celldgse. Procede pour | a preparation de corrposi t i ons seI on |l a

revendi cation 1 destinees a I adm n| strati on oral e ent
phar maceut i quE°'?H?8T"§‘| s°'°Ed al"ét' '§UP‘??8?11"%‘§"'“°( pfeﬂ "“;'les
particul®s ay ts'eftﬂahs % 3 - %?] e p pa'

_ Cons.t I tuees en IB ncﬁe ﬂa | e arl .un ép:\gl l& chole ne;e echolggé%‘l tr'lé1I1|
tensio-actif; ar naceut | ue b aux sur aces tes
particul es @Ucm&{bn‘lew la révgﬁb%ahonezg dans laquelle la couche d'enrobage gastrorésistant et entérosolu-

85 ble comprend des substances choisies dans le groupe formé par le phtalate d'hydroxypropyiméthyicel-
lulose, le polyéthyléne-glycol-6000, la gomme laque, le phtalate de cellulose et I'acétophtalate de

polyvinyle.
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(c). enrober lesdites particul es ayant Iedit agent pharnac ' I ;
| eurs surfaces avec une 35 eé,o(gg& nrobage i pi d?ﬁlmamr“ﬂuﬂmmll
epai sseur de 0,05 A 1,0 mcronbtr de solon laireverdi dat fons17*
conpr enant de pl us | " etape suivante: (d) enrober lesdites particul es avec
une couchg UBlor ShvbRicSith 5| AL ool BTE3AMR o Binaht o PADbos! 6l ©
couche d' enr ,ag@,b, dsP! di que rocedo solon |a revendi ca ion 17,
conprenant de plus |'etape suivante: (d) enrober |les particules avec un
enr obage Ry deagrlitbhl iof VA RbendicaiBP b] G4AS NagleNs dsORBEE ahtiniirébiefis! Sont 2Rbisis dans Il
Conposi i 0N &alpd forhé parlesid dbsiiaiobddtigue lle fard-Hydiaxgtiehzbare da néthgld Tk Pars-hydrdxiyRa-
oral e d' i nsuioate@'sthyleSle bRENGIEI"altbol phénylbBihgilqax) le(paramydrbxyBshizéateede BapYie) 1@ Barizbats dedes
parti cul es aspdinin, tanidel scasidpies @ thympicl thikeneisalile HBShydroacistataiod sekunt Baksbli Hovaylimie ot
essent i el | enteperatiydoxyimgzoate déibutllei onnant ot d' un agent tensio-actif; de
|"insuline |i6e & |l a surface des particul os; un enrobage |ipidique

ent our aAt 1h-cGompasition da facravendiestion 1, compranpnt Hee gnzyses ligolytigue-s surfaces ; et une
couche d' enrobage gastror6si stant ot ent6rosol ubl e entourant | Penrobage

| i pi di que125@pmpositiop,dgcladevepdisation) H. ganspaqualle; ISAZYEE eRlrHILR; PiticBRige dgiedh 9T°élp°
revendi cat i ofMEPaga dpass dadip pP"’%?ﬁ“Prl'g'P}"aasP’l ipProtgpsg ebleyisalsflligkesne sous forne

ayant - dba ﬁw?%tt-oné?'gﬁ e deg L s paiplesf EumERB bt e gue e e

essenti el | ent¥P ”&eés chol est6rol, laurylsulfate de sodium et

par a- hydr que Ionq(?a g@éﬂ@i}@l % dgl% 9 QWILg lnhlgéurs enzyn(ep)sorg%h&sié %Q llé ne
la surfg, P% By i) @éifoﬁ t @fylﬂ}m Egﬁg% ,U&8de

teEISE?L ;,ﬂ'me n|aaﬁw mﬁeﬁgw n&w&% hidh. 05 eua-Lawev Sdidhni 5t5hide, la

xyfaimino lsfiid @-hy rgxg JidisRer obage l'i pi di que ayant une
6pai sseur de 0, 1 a 0,3 mcronbtre ; % EP 0 302 065 B1

1111111  l45.180kdobiion! sefbh ila (eddndidadn QD uﬁis GaqiieiRNE RBAGSItIEHAR Sdnpasn@ e SgidNdes Gigents
ent er osol ubl simesnsnant du phtal ate d' hydroxypropyl - net hyl cel | ul ose, de
| a gome | aque et PEG 6000, ayant une epai sseur de 0,1 micronetre,

ent our ant 1b.cContpogitfuncislag da fevendidatiou ¢5, Jlans kasth lee sgepirantinaussasts sbnt chdlsis dans le
Conposi ti on gtewe ifameé pa 'Seedintéaiviique at posilicoreal e d' un agent phar maceuti que
choisi, ladite conposition conprenant: (a) une conposition de |ipoprot6ine
conpy enantiTlracéds poud ispréppratipaie jsPraRcsifione selefip rqyengization 1 dlpstinées ifpdryipiaivating prale
former ¥es Iﬁ"ﬂib%@?'ﬁtpb?"ﬁ@@“tﬁ%%§b%f?§?'¥l¥sa€ syypniegent  phar maceuti que 114 a
| a surface de @domenissepticuos aygat yq BV ﬁ'@ﬂﬁ”ﬁ“é %? "‘1'['5““"9 ot constitudes
phar naceuthuees?f‘%?ﬂ‘im"l‘,‘h‘bﬁ"bﬁge'ﬂ E'S‘P F’El'ﬂ %“#‘? 0-4Clifin sy g

| * ur oki nase, ﬁ’d‘g p 'T"'T"e“tr E ’& ‘1 |ges %F‘%V ﬁ:ce!&am i ot
vincristine, tof %‘1‘ parﬁcéfefl qdih ageryt glelﬁf Fiytecss, gyec une

gent ami €i ne, uct %gf/rl'ratf cfﬁd'qt‘)‘ea Sk n‘i’a'aféurde e cycl andeI at e,
6rythr0wca=,9& Lfon G4 NeQnGEROETY, 5o éﬁ’fnantld m&me et |a streptokinase
, et (c) un e &Qﬁ 1osditds aﬂHﬁ‘eseaO

E%E)Jch @dhrb g&?&ﬁ&éé-&dn?& FRrosdiRRPSRfuET Ne
et V_agent phq.g,{mg,%b&y@vemg@ dquenposi tion de 'a revendication 22,
.conprengnt un enrobage hydrosol ubI e entourant |la |ipoprot6ine et |’ agent
phar maceut1beiecsdé seidhNDRABicatibid1 7l taimpreneil 66 Piasitétdpe auNambage hydrosol ubl e. 24.
Conposi ti on dgd)edrober Ve pekticlit la@d ur Snrolsgé Bydkoaslubhl dvent Wapgiiquadienobage Meidigwt une

| i poprotei ne a basse densite. 20 25. Conposition de |a revendication 22,
dans | aquebl eontpasifidnzeion desceveadications ricdn ds destindsi i Sadminisiation eralend'ingline2us forme
Conposi4i on kielodigremeny eqiivd. cerbirenant2 2les priivales axgulai|damble voyep ds il 2 19 minmitrend
de plus des epgdinées ezpantiolprent d'vn eaentzémumnna@@nwmemmwa revendi cation
22, dans | aquedp Binsulie|liEgd [rseifase fee radipiRsend un | i pi de_et un aci de anine. 2&

Conposi tion de U &ehagelpiiqus prieypanbles pasicyes avan l‘J@?H‘"@? i6e 2 lauisispriacessiet choj si  dans
le grou 5p e for néme)(a)pcqeél enrobage gastrorésistant et entérosoluble entourant I'enrobage fipidique.

21. Procédé pour la préparation de compositions selon la revendication 20 destindes & I'administration
orale d'insuline sous forme bioclogiquement active, ladite composition comprenant :
(a) des particules ayant un diamétre moyen de 1 4 100 micrométres et constituées essentisliement
de cholestérol, laurylsuifate de sodium, et para-hydroxybenzoates de méthyle et de propyle ;
55 (b) de Il'insuline liée & la surface desdites particules au moyen d'une solution constituée essentielle-
ment d'hydroxypropyiceliuloss, laurylsulfate de sodium, tridthylamine-HCI et acide citrigue ;
(c) un enrobage lipidique ayant une épaisseur de 0,1 & 0,3 micrométre ; et
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c'hol est erol, |'acide oleique, |I'acide st6arique, le l aury ml‘ l " " ,

et la lecithine, I' aC|depaImt|qu 90 | a I]ﬂ nﬂn“'r
phosphat i de- phosphat e- chol i ne. %BOQT%QBF% | a revendl*catcl oh 28, dans
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et |es sels bi llquampldagles :%"9"@51ﬁf3d% vingrisiineg i bélomy@ige e ilidesping, fes3efphaipgpasidines, la

| aquel e | enzﬁﬁ@a"l"gg@ ecksFriumeNtg cgiedd. Jo WB’%@@%‘?’H@@"’GU" le chloygmrhéni-
biliaires. “P'F‘Behe s"F’%f°'?’l§ #i cat j on ns | aqu enr obage

|l e
|i pi di que corrpr( 1Y 'H%@%W%ﬁ'&%‘éa"y ﬁ°§?’a&°s'&%{‘nd§ P@' "5.fhLAOP 5?&5’“??3?" P%s
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phOSphat ' dy ﬁ'&a@éun EA l% ro r0sol
rmno- cer ges aC| un aI mtate l e
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| airevengli cation 32, dans |aquel | a couche d'enrobage gastrorbsistant et
ent &r osol ugs, ledianQthﬁ 46 ﬁde\;éaﬁcaﬁda@tcﬁn&ﬁ@emmp%b@&n@l 8dMiprén8 all MBHPE dclb BRInB.AT

| e phtal ate d' hydr oxypropyl net hyl cel - EP 0 302 065 B1

I 1111 R&i Gdmpddition| de fai rdvehdidateie22, Icﬁnqoahwé Ry bonipBsitidh Yodmbrefi) @€ ,piuk ale§ @R

| aque, | e phtatiaduesadie. cel | ul ose et | ' acetophtal ate de pol yvinyle. 38
Conposi tason selon | a revendi cation 22, dans laquelle | esdites particul es
conpr enneng@7.démpbsiton de iz révendicationz¢gatatislaqualle lariiroprokine pampredd un Qidesben édderamingl on
| a revendi cation 38, dans |laquelle | es agents antim crobi ens sont choisis
dans le gr éﬁp@'ﬁp@?’m docla revensicatite 27 edang daquelie de iniflecest Phoishdang I gravrexipimnernen et e
denpet hyl e, |cholegirel. llagidn dsiguadiacide sderiquede leapnyipyliate dp sodimeetd Iécithing I'acig ppaimitique
ph~ny| 6tRyI | cﬂi@PhP@hﬁ'a?'B!mPﬂhd‘PﬁWEﬁanzoate de propyle, le benzoate de 10

sodium 1 aC| de sor | e thionersal | e deshydr oacet at de
sodium | & fg o et'° , %ddfa a?fz'éfr'aﬁ'%@wz%m"%dﬁ%ﬁ/wemmm par
Conposi ti on sé'Tng’H‘e F'B%?tllﬁ o5Patihs | aquel I e 1a conposition

d.d d. I
:.:Ce)\r/rg :] S In St I?i% %:g@o dg{selo Ja re\tr %FEa% i\ 26, Qj%%i% :gj:fuelés tg%gﬁmoggsa}é% %?nt %ﬁgés?sscliagg l NS
par

| e groupe for ear cool st6aryI|que | a

triethyl amgecdnfebsitioh d8 % %n&ée‘ugd ﬁu&mp enﬁf' WtbCcabsifetde GHiCIa sttdiahis’ d¥RRB R HBibiRue | @

t rikethanol ani fgy |°b& daRER ¥dpR)éldirgel. N, hydroxyl am ne et |a 8-hydroXxyqui -
nol 6i ne. 40K 20 . Conposition sel on | es revendi cations 22 et 23 destinee

a |'adm ni sa.redmpemoﬁml R revehdicatidn BE dacl Rigdels MEcdpbuld 06 igelUsstrenrbbsa Cd'inV éhrobage
Iadi t e conposgastropdsisatigpeddiceolible.(a) des particul es ayant un di anetre noyen
de 1 mcronetre a 1/2 mllimetre et conpronant une conposition de
| i popr ot di 38& CGonipasiivo del larrevetdicatigh®2, comprengnhyne@ezyimelipplytiluene | i de a | a surface
desditessparticul es au noyen d' un Riant; (c) une couche d'enrobage

hydr osol ubBé, 09509?'“09 rﬁedbé‘i"em@&“%amt deng| '@%’e'@t l'epzymg digolytique est choisie dans le groupe
formé par la lipase, la lipase pancréatique, I'amylass, la protéase et les sels biliaires.

35. Composition de la revendication 34, dans laquelle I'enzyme lipolytique comprend de la lipase et des
50 sels biliaires.

86. Composition de la revendication 22, dans laquelle I'enrobage lipidique comprend des substances
choisies dans le groupe formé par les esters d'acides gras de polyéthyléne-glycol, les glycérophospha-
fides, les phosphatidylophosphates, la lécithine de jaune d'oeuf, I'acide oléique, les mono-~, di- et

85 triglycérides, I'acide stéarique, un palmitate, le cholestérol, un ester de cholestérol et le trométamol.

37. Composition de la revendication 32, dans laquelle la couche d'enrobage gastrorésistant et entérosolu-
ble comprend des substances choisies dans le groupe formé par le phtalate d'hydroxypropylméthyicel-
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(d): un enrobage |ipidique pour enrober |Ia couche hydrosol m _
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noyen de 1 nagentoamitniceobinsl/ 2 m | linetre; (b) Her un agent pharnmaceuti que
choisi a la surface desdites particules au noyen d'un Iiant (c) enrober
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40 (d) greupe ddvmé pérd'scidsadéstivd@hastiqusOe paraydroxghenzobtagie Mejhalleo's pkrerhydeoxatyeant

| edit agent jsRardiétylede phinel. 'ricgol ahdnglithiawn, jeof ratadhydraxybenzeatredeciserylacle denzepterti g e
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COWOS' ' 3. Bé E\Sel%n la r%%u@éﬁ 4@ al‘ss\l%% l% %hlgite @S n& %s% nl{schglsqg ns E[e

bi ol ogi querrea upg
donsite; so Iacthue un Feé‘ph Sp é?é ﬁl&ﬁanilérﬁﬁe. Er %el' ﬁﬁn of dro ul-

eniobage hyd,;ogg,g entourant |es particul es et | nsu I ne; un enr obage
|'i pidi gge entourant |'enrobage hydrosol uble et les particulos ayant

| " i nsul i n&2.1¢dapodition BUIbS I06 Wévbicaffons BA 6t 23RSk 3 RinGdiratidn WralSdhQMkeCsous forme

| * enr obage | bigdgijuerhient actin, labife composition comipng@uiche d' enr obage gastroresi st ant
et ent er osol uli)ales pirtivulesayant an diaare | nioyste de) € Imicrahidtre GomP Mrilinidtre Bt GAIpRAank @se
revendi cat i onsorhpaditidPde lipopraéiceiawessd dangtéiant ite utile pour |'adm nistration
oral e disun agdbitde flinsulimedliée & ta sydiace denditasearicules de soynzfundiant | | pol yti ques

choi si es dans (¢)engeogcheai'sniobdga hydrosbigbi® Bour enrElier @s B@RcuS 8t I'BSuline ; ot

L N I |1 &g epehege kridiqug peur eirokeniaiceushe hideoselubls, les pastiogles pid'insulingd. s
biliaires. 49. Conposition de |a revendication 48, dans |aquelle |es
enaypes | |4§o¢%mppﬂfl?é§9@ﬁﬁ‘1°§q'@§°“%rﬁ°mp'§"qni 15‘8§Ezyﬂ‘ar'ieqhé'alt°r que et les sels
biliai r"’és 5 Conposition solon | es revendications ou 22 destipee a
1" adni ni st ?Q"I?Hs' P da ﬁ"ﬁ“ﬁ'&%‘f}"} f?e°°'ERS?P|3?té‘H%1Fﬂ“cﬂee%e“EPB?HSﬁﬂ?‘?féé's'éﬂ iy %”'“‘( a)
particul es ?qubg{g °‘p'§ﬁ?!‘f"éeaﬁp1 l‘j‘ﬁee (b) part icules de sel biliaire;

(C) part I %yl é tl)ucrilkgur%S & %e posutlons U| Irré\?en OrtlE)rifjl éjstmé% a B rglnlstration
i pi di gye: ogi.ﬁ\ Qgremﬁ& ﬂ@q re% iy 'que i
Conpositi on gy kdim, g lu?c‘ﬁarﬁ rg%g.
pl aces dans dgs,,g,ﬁ,,,hl, rrp05| t | on a reven I ca | on ans
laquel l e les rﬁ%’ﬁ%&én% rﬁﬂﬁHcetH&&%ﬁ&‘é aﬁ’eﬂsuﬁ%%édﬂaspaméﬁes e dniigf ; de | a
reviendi cat i on () @nrobbR b8 pirmusbd 18gdnEpa@RBRiGue GR% uR GhHDIEH hyREHRSILR, 80! ds du
bi car bogat e ded)seafbbstesipdrticaied Péttahtl ftehrobide hPdibsoBIETAYEn le@if bgeft sharaButidueli¢ 220
54. Conposi ti egwrstridcas dvey ariddtbuhé H'ermiotagh liplitis ajaftqine EjaBsdupd@os i olmRromeRe a
| "insuline a une taille spherique inferieure a 1,5 mllimtre.
46. Procédé selon la revendication 45, comprenant de plus I'étape suivante :
{e) snrober lesdites particules avec une couche d'enrobage gastrorésistant et entérosoluble entou-
45 rant ladite couche d'enrobage lipidique.

47. Composition selon les revendications 22, 31 et 32 comprenant une composition destinée 2 I'administra-
tion orale d'insuline sous forme biologiquement active, comprenant :
des particules de lipoprotéine 2 basse densité ;
50 de I'insuline liée 2 la surface des particules ;
un enrobage hydrosoluble entourant les particules et I'insuline ;
un enrobage lipidique entourant 'enrobage hydrosoluble et les particules ayant l'insuline liée 2
leurs surfaces ;
une capsule de gel pour entourer I'enrobage lipidique ; et _
565 une couche d'enrobage gastrorésisiant et entérosoluble entourant la capsule de gel.

48. Composition selon les revendications 1 4 22, comprenant la quantité utile pour I"administration orale
d'un agent pharmaceutique comprenant des enzymes lipolytigues choisies dans le groupe incluant la
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55.. Conposition de | a revendi cation 50, dans laquelle |es 'p mlﬁ"lﬂﬂ',””",
| i pase pancreatique et de sel bili a%lgségiﬁ portent un en

gastroresi stant et enterosol uble. 56. BBlion de 1a revendi &atton® 50 *
destin6e a |"administration orale d'insuline, conprenant un m-l ange de

bi carbonat e dgpas@stinkrBatiGilie, Phnfifabdl B drdtdaSd UG BIF bitidhed. 2PPOrt conpris entre 3:1
et 1:1, le nelange formant un noyau qui est enrobe d'une couche d'un

ndl ange i ns4gl icBApdsitigh &€ la @¥entitetior 28, tdakdlaguellec sl lohMbE ligdfitiques cRiidios OMUA lifase
enrobee d' un epscRhRgeetgRIbE ORiMBs.St ant et ent erosol ubl e. Revendl catl ons pour
|"Etat centractant suivant: AT 1. Proc6d6 pour |a preparation de

conposi t i orgd- Serpnsitibraselos Jesnveeoditatians 1loud2testinges I'amidisiretivh prafst d'isdulirencampednant 35
d' un agent phéescercresantscpuiwantstioi si, conprenant | es etapes suivantes: (a)
former des par t@crertiedesdpdinase pancifiatian®dt r e m)yen de 1 mcronetre a 1/2
mllinbtre et c@hesrticvierdeseldiisiant i el | enent agent enul si onnant sol i de et
d' un ageMt t ensichragicyleslipidiapss "??s@rdedws‘d@%?ﬁ“a%ﬁaﬁ?f&@%!ﬁ'déﬂﬂé choi si aux

sur f aces desdlt@sb'gg}"f'?‘%‘éﬂ%‘g'"’au%yen d un tiant ; et (c) enrober lesdites
particul es ayanqe e Piria® ent phar maceutique 1i6 a leurs surfaces avec une

?1110cr onbt 1 go&*c °3? L‘%qg%y%‘ﬁ'c%gn #Oq g@ﬁ Z%ﬁeé% 'eg Eg"lp%gaé%r?ﬁ'} 8{;?5% 'gsed%f)Peﬁ(‘ges 6t ape
sui vant el” an?r%o%ﬂg{n ?edf’?egé }:1‘3%10 &, E%ng 'tgqﬁeﬁe %Ig‘ﬁ"ar’é%%%%%ﬁ o 8?%{#9%6196

gastror6sis r oso ou- e couc

l'i pi di que. é?cﬁ'im Jeha&ds re%Q‘JdQanJ\ do, rd%%b@é!ﬁ‘?etrlaﬁﬂart des gobidEHidg poQi@ db? LMa’?lron%t
| " Qt ape sui vagg god,u(ncg)l-aag; 8t8e egtecgmg,@,retn{,&yl, gSi-@vec un enrobage hydroso fe
avant, d' gppliquer |'enrobage |ipidique. 4. Proc~d6 salon |a revendication
1, dans | emgaelCom@Bitighrdd laCrefdicatioht 50,1 Bard 1140816 L pdif)ie Méd18 Ithsufinel D Unedfills sphérique
m cronetres. higilrosedmimston | a revendication 1, dans |equel |'agent
phar maceuti que est chol si dans | e groupe fornme par |'insuline, |'urokinass,
| e Fact eur 88i ICbmpdsitior deLip regénididation 5@ Sargdaggdib (s ipstticules dalipasaymanéréatiquacst dé sel biliaire
bel onydi me, | portentdmearobage gasyerégeqmhet|eopeniubli nes, | a gentamicine, le
tosyl ate de bretylium le c6tiedil, le cycl andel ate, 56

er yt hr om/&: Gempdsition:del la rexendiaation 5% lestinéa 2 adreinististianiorale dipsuling, epmptepanb i) mélangs
6 Procede soB®hichrhonate\densadiun gt s¥acide cirigre o i ranport corprsigtentsh 31 e ddule; 'ﬂﬂ@‘%st
| " i\asul i ne. 5 $prmant Ep\t(gatggyz eg} egok@ld'une couche d'un mélange insulijie-lipide, et unq particyly répyltantq |
| 7. Pro¥ede S¥PHHIY %{"qbé?/%ﬂb‘?%qem’és‘até’ﬁ?t BRI agent  enul si onnant  est

choi si dans_| e _f,\rol | e nbnost 6ar at e de

gl ycéryl e, fevan 'ﬁ?fg'g'gﬁ %‘T“&EJ%% L%‘f‘%’ﬁfﬁ poI y6t hyl bne 50, |e stearate de
pol yoxyl 40, cf&gédﬁéﬁgféfa@n éo% Psﬂ 5 s%(o Eve“o(?c Ane. J%%& 2 Paﬁ{n%.s%%n brie

pol ysorb te '8 ﬁl 5 u,va eara
propyl bne gl yC a)fome ntu q&t {Htgg}re tconsﬁﬁ'é
chol esterol, |egsiHim ‘uP ﬁtsénﬁﬁsmlu%ﬁt s%ﬁde ?&ur%g@rﬁfen 0-a FOC

revendi cation lg) RARSadeRPHE adeuﬁg@aionsiapuﬂ%ﬁée@%édfte ficuidaal %ioyéiiﬁkﬂﬁ ik ; G oupe
forgg par | e | ajy whsdet ealiRs GRrtisuR] ayeRt 1bdh bapharric @quSQid@ﬂéhrs'suﬁéi:b@'&vec une
steari qua, | e nedeletthdbaye UGdiGRIahant Aid¥Baissed 80/ S L PakibAerEE SOr bi t anne et
une cire emul sionnante. 10 9. Proced6 selon | a revendication 1, dans | equel

l e |'iant corpPendliédesn ismvaidizaiped, @hpiesantde whan'stapecsulyartaips forme par | a

car boxymet hyl eald) errebeelestitel ppitisyled avec ahd eliche al'amiobage @rstrotésibtant mbentérosoluble entou-
"thyl cel | ul oserantll@iltg@ueneid‘eerobagehydq@xypropyl nbt hyl cel l ul ose, la .

rret hyl cetd ul ose, |a pol yvinyl pyrrolidone et |'hydroxypropyl- cellulose. 15

10. Procede® s &ragfgé|saiort la catign it cRemeprenaahfipsplysd Gaes sulvarigy oba(]qe | i pi di que

conprend des s uﬁbm’?&fégs RapisyIes 3&%" B HREbIgE hg‘f’ﬂ?ﬂ'ﬁ'ée F‘@Ftr?@pﬂﬁi‘e" I Wbé!!& '@1"@”9

d' aci des gras_do h¥ bne-gl ycol, |es g yco6r phos haI
phosphat i dy‘f‘oﬁlﬁ?ﬁ%‘ da rquendication 4, dps Igguel ﬁr‘?@mﬂ‘ °8e‘19? F'aﬁ tf°d@°¥?f‘cﬂ°qh3 10Pes
nono-, df% et yCerl des, |1'acide stearique, un pal mtate, le

chol eSt er Ol lF”Q)(;gd%ts@lon Q%ééﬁé?éaﬁ&tie gls le%Lel I‘ggekt p‘?u%ta&'ﬂwue eét cht%g dans le groupe formé

par I'insuline, l'urokinass, le Facteur VIl le leuprolide, les gangliosides, la vincristine, la bélomyéine, la
lidocaine, les céphalosporidines, la gentamicine, le tosylate de brétylium, le cétiédil, le cyclandélate,
13 "érythromycine, le chioramphénicol, la doxorubicine et la streptokinase.

6. Procédé selon la revendication 5, dans lequel I'agent pharmaceutique est Iinsuline.
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11.. Proc6d4 selon | a revendication 2, dans |lequel la cou

gastroresistant et ent6rosol uble corrprend des substances lmﬂmmﬂwﬁﬂ”m
groupe fornb par |le phtalate d hyﬁ'r’wﬁtoﬁi? I"rret hyl cel | ul o+ se@
polyethylbne gl ycol - 6000, |a gonme | aque, le phtalate de ceIIquse et

| “acet ophy, a'j&@uﬁ%@lom'rx\)éhd?aéh 1, Gans Tuel I Qrﬁaﬁt IsiGin %st floidi ﬁ%@@%&&% s Jar
dans | equel 41681510 RidhdsidatdteCle giyREHAL, & s, 1§ 50, lo stéarate

ant i mi crobi @B olycky 40H R6iRsManShAM p&lﬁkofbﬁtgaﬂdé sa;sbwas}e pt’rya&bét@smra didcBitite
agents anti Qib%l‘o@hérﬂfgﬁ/cél 08 tnofiddBhrate Yo PAPA2reYiySs! Q‘d@ﬂm@@lm fa gofb ARbLIE, uh esiéri d
deshydrsoac6tdqu|bsté}oﬁ|ea@ﬁ@pﬂw¢idee>émbﬂ¢ae§gr@s de nethyle, le

par a- hydr oxybenzoate d' ethyle, |e phenol, |'"alcool phenylethylique, le

par a- hydr ax Peeédécabe ladevepdiaationl 1€ dank @qtit maatansid-actiseaﬂ Eholsj dans BQraipe tooMépatiee,

| e thynol, laryishifapneda sadum, lleestéiad delsodkaetiatide eléariqued ileumpnolauatecdsosortitermeylei que
et le para- Mm?bdq@qamnmumryléeulﬂ%am@A Proc6de selon |l a
revendircation 1, dans |equel |a conposition conprond une enzyne

li pol yti g¥e Propéé jopde cryensicpion 1 danscloquatdieclianti eorprend depasubstpnseg, hoisies diansyige

l'i pol yti que 9E%Pe forres B3 da garprxymihyicelinse sedigupsda ﬁ@ﬂ“‘°§°a'“l°f°|5’é??@"°'I'éf"Y'?eﬂ‘d%s@ la
pancr eat i qu@é'atl""’a!ﬁi/’q'%t%’%'°py|"“aé“}¥|°ﬂl“ ia magthyiceluloss, | I3, palyvinylpyriolisione effhydgyPreRYlc e 6

sel on I‘rg refd ?‘tatlon 1 dans quuel | a corrposltlon conprend de pI us des
i nhi b| u [ L dice F Selqn v nd cat | on 16 g&" Jogue
oo T 6 e R %ﬂ"sg, @%QE% g%%" i g

stearyl ami n os ga, ok e ions dejdreé que,
I Cl de | aC e et h ? mltatePYeréﬂa leGter Ae‘%h lé

tet@-ngt at bne I am ne, o- acet am eny ﬁydra- zi ne,

hydr OXleﬁm'dBQdéeJeloh da %vé?Mﬂéﬁ@%!qan %&él Recoudh® dpefnﬂﬁédafga&%"éa@tantfbt entérosoluble
r evendi cat | @BmpkendC3d Subs@EEE bholsds BABTOSibipb Riime B ShEbktsCknyBlokBrop AmERBRINIG
anti nous- sagt . pdyethiiBne-gilicOIBemle 15 gbiiie | 18qus, e ettt tié @BIIuibSs eddlﬁ’tfétobmﬂai€|de| es
agents anti poiwsg@nt s sont choi sis dans | e groupe fornme par |'al cool
stearykd que et les silicones. 20. Proc~d6 pour |a preparation de
conposi t i 12 Pradédst selvb ds reSeridicatidn 10 idatsriaduslopsdivesapagticalésneamipranaent del plué desTegebs
bi ol ogi quenentimiaddeans.e, conprenant | es 6tapes suivantes: (a) fornmer des
particul es ayant un dianmetre noyon de 1 a 100 micronbtres et constitutes
esgent i el 1% Peaefdécselon laargyandication 13 densrieaue! lastadents entimigeohiens sepisdhejsia gansfle grp
lier deo|' i fameé parraside éshyireacpligue)de aarebdroxshenzoglal métylerds/ aspe-Aydiprytiep ; 60
(c) enrober dféé’éf'& leeBhéEP&r'taf"E‘ﬂlF@ény finue.| I8 Ratagyeirpybgnzonte 1’? @foryle.| lg herzodle dp 5 o5
avec une coedum Jacide sebhigue g {higmersalile geshydsga fle sodium; 'ta}§§°' By fes
enr ob6es de"?paéerﬂVS'Bﬁ’Qg”zf’ iy LPe avec une couche d' enrobage gastror6si stant

f; ?252{1& 48 Ll??océu% sg@ ?a devend; i onq6?a91 e‘ @ n[\;?og ?(gnactorln re]r,etp he B0 ”R??d%o‘ém&’lﬂ.s selon

TEGue particules’s const
essenti ol *f%dédﬁloﬁ Qlo s&%&l%l 4, Idgrﬁrl uﬁlﬂaﬁ lla)‘ﬁm |S|§tdans le 'g_|rgupe formé
para hydr ox @l' yiass, 1&pr St los soft bRl pour
"iNasul i ne aux surfac esd| tes particul es est constitue essentiellenment
d hydr axy 1. ®raskdeehdioal IQSr@venJll&Mnyll Sétiné AqBel 08 cOMABUSHIBA cdripréhtihosl Al 86y fkibiteis
aci de citri Gréazymés | enrobage | i pidique a une epai sseur de 0,1 a 0,3

mcronmetre ; et |la couche d' enrobage gastroresistant et ent6rosol uble
conprend ta Pudeédsl selo ldfeveydicatizry P8, ams! leupslngsl idhiditbuis orereymebesohiachgjsisnians llagropeet
PEG 6000 enormé eardp sésganine, tacod!, siéarylique dabiéthglaraing-B0ir oitle titidie, I'aside ddotiqye, un

| i pi di @ue suyrophosahateds trigtharolamink de tétr@ gcétaer diithyideedipmine. llicdojgedtqmidea taipbénylrdra-
conposi ti onginaé'bxqrqx@@sinaetlla Sopdroyayneiéing on oral e d' un agent pharmaceuti- 15
quo choi si, renant |es etapes suivantes: (a) former une conposition de
|'i popr ot e?%é’ “19 lon Jarevepdication hidansdeque! I3 eumnesiton comerendcflg Plusigs agents @ftimous-
conbi nes podf™ or mer des |ipoprotdines a basse densite;

19. Procédé selon la revendication 18, dans lequel les agents antimoussants sont choisis dans le groupe
formé par ['alcool stéarylique et les silicones.

20. Pracédé pour la préparation de compositions destinées & I'administration orale d'insuline sous forme
55 biologiquement active, comprenant les étapes suivantes :
(@) former des particules ayant un diamétre moyen de 1 & 100 microméfres et constituées
essentiellement d'un agent émulsionnant et d'un agent tensio-actif ;
(b) lier de l'insuline & la surface desdites particules au moyen d'un liant ;
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(b) Her un agent pharnmaceutique a la surface de |la corrpomtlﬂl]mmm)ul M”H",
| i poprot6ine, |edit agent phar nacou#gglrseb&%ta t choi si dans
par |'insuline, |"'urokinase, |e Fac Ye < | dupr'ol i*de?

|l es gangliosides, la vincristine, |a belonyelne | a IldocaThe | es

c6phal osporidin o] onrblRdr Q%&%ﬁhl&eayadt %dﬁ&ﬁ%llr%th@e JRud rsvﬂa&@s abUB und SoubrRtd: e‘?‘\%é

| e cycl and6l at epidiqal: ¥t hr onyci ne, hl or anph6ni - col doxor ubi ci ne et
| a streptoki nasg);enkber( Bsditéd paRRakes Iea.dsdee daqmsagslugia.qﬁlﬁ a\teb AR Bhidhb NFonbage
| " agent phar mac gastrbr§sitantsteftéiesondRr obage | i pi di que. 25 23. Proced6 de |a
revendi cati on 22, dans hequel |a conposition conprend un enrobage

hydr osol ubl m.mndoédﬁrmt la lpeépiratipo g6 edniposione beldn' 1a (pestidiction PoYAIERUédue] U, particules sont

| " enr obage | i ponktigées @sentidliament | deecholediérge lahnytutiaeodeu sodiire .ot Ddra-hiRirogbaiecatbe dea
revendi cat i on ni¥tyledetrds premyiee! le| fantl pauo fier dirsiline aws suriasee desgitep Patiaulen @siedosiiige
densite. 30 2%ssopfeierauibd bisirdxypropyigelinidsec uryiouifaip 2le soldivm tiétylawine-HEl 4t iagidpeitigusiine
conpr end "&u o PMebagelinigique @ uasrErsisseupde 0,pa Seniesomiire]; at In eoushrd'eneabpasrgastrésisiants
| equel |a conm®h8rerpwivble sappresiduiehtaite, d'hyseoxyniepuimétyisalivipsepde; L2 gmmedaque st PEG-
Procedd de |a Wﬁ’ﬂ? é%ﬁsF%'ﬁdez%‘ migropStre %’Eﬁ.‘f@[‘* lpdi} eproprgp fiRidige s lesgiipsPartieriasn

R LA A

cho S| c e sui
et de, stbar ! Al er %é t? é"ﬁ di s deﬁaup. GE bR Bisssinks GE befSons e

revendi cati on 2 b) i es,§°

C oﬂ'adas b§iotShS
par |" argi ni ne, phAndckiy éta b|§i da e forﬂ'n@ riﬂ:%éém " &%ﬁ aﬂiﬁnﬁvm le
Procede gg | a r%u&afés Ciad bgiano%féas d@&ﬁcr tﬁ.@ura béoﬁ@é.@eg%t.&caw Iuémséﬁ iaRSordind2Nfa

choisi s dans | eggitHidaR, lbQbsyRtoRBbrdtylickh 16 @btis8i, RA%MhAdBINS, 1BytdATycig, Iid SHORRhENL -
Procede de | a r esandixerabitit et Bitreflikingsel;@guel | a conposition conprend une
capsul e de gel, (d aurmblsanarmapodnu@nreonb@madelqol'aibrqumnﬁioamhud £GE6h ahtbsge ligidique.
capsul e de gel. 50 32. Procdd6 de | a revendication 31, dans |oquel |a
capsul e de 2%|Preeddé de i iveandidatiom 22ndanb degeel gasommsitoni @mptead tun shrobage hydrosoluble
ent er osol ubl e.en@®@ant Rr liporeeiéinaded I'agantr pharevachiutiogb.i 'enoliage lipitinus edrggotdenrblzge hydrosolu-
conposition cdeprend une enzyne |ipolytique. 55 34. Procede de |la

revendi cation 33, dans |lequel |enzyne |ipolytique est choisie dans |e

gr oype for ng4 F?&?“é‘ﬂééiel 3 193@ icatipmy22, figng degueh larieqrecidinecpsicune fipogieifing & bassp densitdot 6ase
et les s@s billaires. 35. Procede de | a revendication 34, dans

| equel 1'en?® r?é°°ﬁ‘fepﬂ9l ‘%/"te?"?ﬁ’ﬂ'&at‘{i'b??pf'%‘ﬁéfqbeé'al"a°pﬂ“5ﬂ}‘§§é"‘%rf"do°é'§“°§l§lug agide gMiné o

36. Procede vendi cat j on, 22 enro
compr end dots SRR B Rl 2. e 5T Gl bRon PR 2 ke B ooRE nineps
d' aci des _gras ® polyethylbne egcoI | es glycerophosphatldes | es

p hos p h at i"d VEP FH?&%@ tl? |%ve l"élatllar?3 %%ueq % 1i &Wne%oﬂgr%q un. I|{M§§ Ltq.lﬁ a9 hedén%be les

mono-, di- et trlg yceri ste I’ que,

chol est er ol 28. WhocB &'l Fls?en%éﬁoﬁﬁ €£&|leq§$| id Jfpidb 64 'EF&@H&?:E fe grdupe BFrﬁE?FaF’% cHestéol,

VEVW' cati on r3gde Sl@4ue, l'a%ﬂﬂ%iéaﬂnqﬁe,qg%%uﬁtee% Q&bﬁﬂﬁeﬂéﬁée&ﬁﬁﬁ%cﬁia%ﬁmtﬁbe et la
ent er osolaubl epi;&phat.de.g{agmgte.am“@es subst ances choi sies dans | e groupe fornr

par | e phtal ate d' hydroxypropyl nethylcellulo- so, le

pol yet hyl bnes. Frocédsl add G byenkdiaatigo 12Meddnadagesl Hacidg bvhiaé @astechdiei dank llallgmem BEtmé par
t ' ackt opht al att'ergidies, teollysinei Ifnjstidine B BacidPgpadige. de | a revendi cation 27, dans

I equel lesdites particules conprennent de plus des agents 15

‘anti m cr abi hFProcd® dePlageveddicatien 26, dens\iequeli lesedontn agi@noushants sénd qhwisis {ians leagrewries
anti m cr obi en§°f§‘9n@f l'elm! si¢atyligheretlep gilioghesupe f orne par | aC| de

deshydr oacet | ue para-h droxybenzoate de nethyle,

par a- hydr ox¥bee "@ "Ei’eé‘t"ﬂ‘g;g'é" 23, éa HRaKRl fa °°'I“P‘?§It'6'b'iﬂmpﬁﬂ6|¥§?| cap3ylp|de gelcla sybgtance
par a- hydr, oxybé’r????ﬁ"lg@ ligjgiays,& S/'P@ed layeesHipdegetie

32. Procédé de la revendication 31, dans lequel la capsule de gel est enrobée d'un enrobage gastrorésis-
tant ot entérosoluble.

33. Procédé de la revendication 22, dans lequel la composition comprend une enzyme lipolytique.
55
84. Procédé de la revendication 33, dans lequel 'enzyme lipolytique est choisie dans le groupe formé par
la lipase, la lipase pancréatique, I'amylase, la protéase et les sels biliaires.
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et |'agent mbazynnseutique avec un enrobage hydrosolubte ; et (d) enrober

| es paedicul es portant |'enrobage hydrosol uble ayant |edit agent

phar maceudt @easédéi sglon lsb@vendication Gz dans lenyel flezguibitere d'enzymescrontaiheisis dann icdroupe

| i pi di que ayamé parriestéandaniree igicodlestdarviiiieda ristylaming-teibitacide citigue, facide lagitiue,ahon

| a rovendi cRoRhesehate, i tidtanelaming. larhémiihydrazinee Fragrexvisming ghis Ehygreyauinsléper

I esg,l tes parti cuI es avec une couche d'enragbage ast roresi st ant

et
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- on g lipoproleine
i(ﬂll\ﬁ (ﬁrl?rl ﬁ ﬁ?,g ﬁ:}% !:‘ﬁ or;\%grpg,urgh pdasse denS| tS ]
r les s ot l'insuline ; et c
olulaenﬁ:lﬁ Iggo%c Eﬁ%

M ﬁﬁu Bédlu lla p%?uculéérbt uﬂBage
hydrosoluble e touran es particules et I Nsu un enrobage |i pidique
ent our ant 44, p%&é&%gﬁrem&w&pwmnguea&m ia%smm.i.w &Mbn%ﬁd S @hdymb u.gamwel ne lee a
Ie&Ls surfaces; 5 une capsul e de gel pour entourer enr obage

|'i pi di qdlead. PricsdéN8e GeD vvbiicalioR NM20 RaBCIegRB 1 BdntdbifidhadtmpRshd &Aé Qaabﬁslc:emoaage
ent our ant | gaso@sisthrt elkRtsERdlubIAfdur difoberasicouclipiigdece revendi cations 1 a 22,
conprenant la quantite utile pour |'adm nistration orale d un agent

phar mac e u4d. PreédEo pgr dan Prdparetivp  den zgpesitidn PEdpgrEes e Bheivadieaion 3 sddsinéer dupe
i ncl uant | a I'edmiristretion@rale d'unmgent phesbacepiaye dhoisingpmareeant lesétames saates et | es sel s
bi | i ai mes. 49(e) fopman deshartiddes) d lipeppadingi chesteclensitg avattimglidmélie mpyendls 1amicrgmate

| i pol ytiques BRA@imdlidresont | a |ipase pancr eati- que et les sels billaires.
ts 50. Procdd® Usspppgeptpharmpeaytiup Shojshiylapuripge desditps prligyles au moveadiupfiast 1 at i on

orale d'insul cb@robe@p@qagﬁg?ﬁ et|l iggnt pharmaceutique avec un enrobage hydrosoluble ; et
enrober les particules portant I'enrobage hydrosoluble ayant ledit agent pharmaceutique lié &

50 leurs surfaces avec une couche d'enrobage lipidique ayant une épaisseur de 0,05 & 1,0 micrométre.

46. Procédé selon fa revendication 45, comprenant de plus I'étape suivants :
{(e) enrober lesdites particules avec une couche d'enrobage gastrorésistant et entérosoluble entou-
rant ladite couche d'enrobage lipidique.
55
47. Procédé selon les revendications 22, 31 et 32 comprenant une composition destinée & I'administration
orale d'insuline sous forme biologiquement active, comprenant :
des particules de lipoprotéine & basse densité ;
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conposants suivants: (a) particules de |ipase pancreatique; ' _
de sel billaire; (c) particules li pbginggﬁs Li\s a de |"i nsmﬂmmm)'“mmﬁﬁm
enrobage |ipidi que; 20 (d) bi MEBle sodium: et te)‘actde * *
citrique. 51. Procedd de |a revendication 50, dans | equel |es conposants

sont places dansgfgRuRelidd 308 surde des partidale@c€d6 de | a revendi cation 50, dans

| oquel | ee conPOgAdicbagsdhroRiuBis Smsuranbies PARLILSBiFinsudr ; Proc~d6 de | a

revendi cation 50un Giiébagd fiiiRb enBurbf FBR6Dagdl RyurddBibiE BNbAPSTcuRS aidt flfsulibd ride 2

bi carbonat e deeywsslitatgs 2 | ' acide citrique est conpris entre 3:1 et 1:1. 30

54. Proced6 de | gnelcepsamldb géllpbud Bntbilder 'éadtagd IDyEs ; dta particule liee a

| "i nsul i ne a uneurdeablich€demdiage gasworésiztanltot enwresolbld efioundnt ik icapeiié @ gdhS. Proc~d4

de | a revendi cation 50, dans lequel |es particules de |ipase pancreatique

et de sel b#8 iPaocédé spipntiesrbvendications d a2 coasenanirie guastith ntile pdur Badiministratioh gtaleal'un35
56. Procede degén phasvasaeigesatompren®0descentimee lipohitiqussl nfoisies danstlé groupgringjuent la lipase
d'insul i ne, coepreatiquatanwasedh aielfasodbled plelillBiasat e de sodi um et d' aci de
citrique en un rapport conpris entre 3:1 et 1:1, |le nelange formant un
noyau qui e8%- REEEeaE g raypndication A slanp legyel ies enmes lipplitinyen shaisies jserk la liggse papsréati-
particul e resfU¢ gresrelsdiiasfisui t e enrobee d' un enrobage gastroresistant et

ent 6r OSO'# bkf)e.'Prcf1 dé4§elo§10la 5r95ver§d”?'cation 1 ou 22 destiné & radministration orale d'insuline, comprenant les

composants suivants :
(a) particules de lipase pancréatique ;
(b) particules de sel biliaire ; _
\ (c) particules lipidiques lides & de Iinsuline portant un snrobagse lipidique ;
\./ 20 {d) bicarbonate de sodium ; et
(e) acide citrique.

61. Procédé de la revendication 50, dans lequel les composants sont placés dans des gélules.
25 52, Procédé de la revendication 50, dans lequel les composants sont pressés en comprimeés.

53. Procédé de la revendication 50, dans lequel le rapport des pourcentages en poids du bicarbonate de
sodium 2 I'acide citrique est compris entre 3:1 et 1:1.

s0 54. Procédé de la revendication 50, dans lequel la particule liée 3 I'insuline a une taille sphérique inférieure
A 1,5 millimétre.

55. Procédé de la revendication 50, dans lequel les particules de lipase pancréatique et de sel biliaire
portent un enrobage gastrorésistant et entérosoluble.
35
56. Procédé de la revendication 50 destiné 2 I'administration orale d'insuline, comprenant un mélange de
bicarbonate de sodium et d'acide cifrique en un rapport compris entre 3:1 et 1:1, le mélange formant
) un noyau qui est enrobé d'une couche d'un mélange insuline-lipide, et une particule résultante est
L ensuite enrobée d'un enrobage gastrorésistant et entérosoluble.
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