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capsul e for mef thesk-garrpgesnan is ashieveq. Taissojetonds copledoBh’ G- ood or feed st ocks.
Exanpl es of nﬁbg@{ Pfa?tW'QSI?F'PYéF“VP Esterial isydigegivad ip jsprenic RiePhae byfiey lutign (#47e 0.067

2

fol | owi n§ Rt & 2§0%, - BQ?I’Y‘WBZ HB@y) 3t pid Bt AR This F‘é‘ﬁ'mhéa“l"ded sQlgion {2y pnd
skimmil k t P?'E%P‘Eﬁeﬂrﬁt ntast 2'5 :'Hgd 'Pﬁ"ieg calgipm éﬂ“ 'Zhheﬁ radded to the
al pha- meai . dplon ande frrlig 4 t ’! 'E’{"P‘?ﬁ"'z? R ibop g 20
i nvention t hgﬁ" A '?5 7 é‘i%’.liius g ooedqpsoé oMo S RGLETLY ar
prepar at jon gs Nerey eﬂé’f 9 e%sr%té r; 6 sﬁB%PE ,@as and iy
i mmobi | i 7] ngwggnsdw fitivd e .%b hgtf S badrallt cor & (B)
mi'crogranul at i Ngehdiery, TP H-phass épp b‘?gﬂ a?tﬁts Xﬁdr{ﬁ'&%ﬁ'sﬁ uzm Ql% pores at 3

encapsul at i Ngp/bheandl dripBeY 718 HeFss .wotamaaie eden§§a nJ E5h R GlbiaRohy8SR brl fofdlalin
and 55 (d) teoadubi R féHngtioRgr anul es of step ( with erther an al kaline
sol ubl e aci d) Wﬁ@ért%?ee aidQheyi NRdred AhE wasHal Gith areéﬂaﬁnd @bntwmgbtglymh.mrmmﬂ@ﬁr '
structure isnmaybstsetiuted with or contains wi ndows of fatty acids or other -
mat eri al s cakyd) @hexrbsulieg grgnutos latelsitéred; Guldidey ahdbeabdristhatl407CIi ces. 4 EP 0 321
481 Bl Pr ef efaHeygranhles ofi tior prereding bters ara Isprayedreagtedowditht 1% wiv bhgelakie invwatee soligion, abl e
Jrechani cal b#pvG.er of step (c) and the coating of step (d). The present
inventi o wi Kd)Amedcid tesistai slkaliisbielde ¢pptingds thest speay aogtdden dhelgyanules. The coating cemmsieest o
the foll owi ng Eawicelloangbetaleghihede i n whi ch: 5 Figure 1 shows a scatter
di agram of scoulOPrvyw iserrenanely in bronelin treated piglets; and Figure 2
shows a scatter"%ﬂ rcéﬁ?’(ﬂ' scouring severl ty in untreat ed piglets. EXAMPLE
1 10 Method of. ‘'t he m ranHIa aratlon of th r nt
h) p( ) % r ct
| nvent i off .(af § ‘1 ‘EEI %lg“ @% t
a tenperaturéc' ﬁhj'g afngé‘ﬁ'ﬁﬁ es(‘i'l’ ?ﬁﬁt P8¥|°‘6af°dt% %’5 %m §'e'§ hT ed.
Thi qut|0n| (b) 1% w v of ablologlcally active
rratz?’lsal s di iy R’ J"get arc{\']ate phosphate buffer solution (40% 0.067 15
M Na [erg] + 6058 o cagar ) at pH6 at [err]. This solution is added to
sol ution (a) angqBRIRGGRItE FddekwS00 H2.for 15 minutes. 2-5%w v of ionized
cal ci um i n wainadepl &) KdaRsheadA @sh bePsubstitltetiOii tanp Bol dhdling BGdnt R8M bd Aigigic S&d, Wbiat
I s honpgeni geiibsé Brits@edvidtivedier hour at 50 H2 and then cooled to [err] giving
a gel, |iqui dinceblp)beiie cnde 3iibsttGroe @itiSany bt®Lalkale )meldn Rng stishubs: KN@p2g &k, Mg+,
i qui d ce | Srijeardts o hid valent eetalsionssacheasaal®, b |Batt, Ca*, DitT Znt cRbEn bedor NH: I+ tigs @d
and 20 f raipmitic dminexd or Blgmaticr digmieesdsuck chs neieteylamdries,i wethyildnbdizmninies, gthyiamimes, hex-
granul e si zamethyle®Bdidr@iGesndter ons, and t hen washed with a hardeni ng agent such
as 2.5% w w gl utaral dehyde or formalin. Alternatively, the gel-phase of
step (b) i sE¥MPLEAed and sprayed through 50 [err] size pores at 3 kP/[err]
and dropped_1-5 matres |nto a hardeni ng agent such as 2.5% w w
gl ut er al dehifgrenaratign phmiciporanyles cantaining Vitamin B dRiboflaMing) on. 25  (d) The

granul es ar Lh n .t f||t ired and washed vmth a softening agent such as
glycerol . M@—%‘-’&é@ﬂer may be used. (e) The resulting granules are
filter ed55 f q'. Hixslgtg) .9518 éﬂ&sﬁtPthnEc%goegtgra[ig l:llgohavme with 5000 ml 0.3% glacial acetic acid solution.

Heat in a water bath and shake until dissolved.
2. Mix 250 g of k-carrageenan with 5000mi purified water at 65°*C until dissolution of carrageenan is
achieved. This solution is cooled to 50 * C then mixed with the riboflavine solution.

5



(f) The granules of the preceding step are sprayed coated with 1-2% w'v of
gelatin in water solution, at [err]. 30 ?) An acid resistant al kali

sol ubl e coating is then spray coaEB® B 48hB granul es. The coating

conpri ses: 6%\N/W cel | ul ose acetate pht haI ate 30%\N/W | sopropanol 0.5% w w .

caster oil 100% rnative t t
/solalo %Qhenwt; emsed nﬁ‘!ege a e tostep (9)
a hi gh mol of 05?1 " v&fﬁm i e & Wb i dasni Ly
acid or si ”ﬁou 3 ,{agespray coated onto the granules
until the fj é“g’dﬁi ecénied d\drie drédfibbd'@ g GRAMGSVS approkmatelyy 100 ug.

pol yput yl m3§ nadrés i afOpMs‘éllf(iité?édta% siiybd) B oagies04tn size poresQt Hifvimb 25%
steaffc aci utg,gge,@ag'gbaggﬁta{@matgleO%wlw In step (a) k-carrageenan can be
substi t ut edg,WileNtha gban@e¥ of 5EF BAd WS GiEN0.5% Yiybord sn Wdtgyisolutipn athe desultjey grariules are

cel | ul ose ofiiteieti SiuidRéd anaihbat @fiad at 40 *St Gqllect W) granolas.ci um can be substituted with
any ot her at.kab grasulesi the preceting Step lareapray ¢batefi @itlr § 2%&ela1[neq°lU]l0noﬂ' witerrat 0 \Ceuntint
met al iens thedkal weghtBripd% emw.[err] + ions or aliphatic anines or aromatic
di am nes su&hThasratwlasearhwemﬁnme@ateWﬁ%b epletyimathapylate - 19 dibttvl @Bthalaie 0.05%
anet hy| enenspainisidip othyk asetatesplylipn wmticthesipalpeightds K% Y- i on of ni.crogranul es
cont ai ni ng YiSiexertha gfaayles|so it theFergq Tie)of e erBlps G lessep PLTICEE 55 1. Mx
.7500 ng of - British Phar macopoea grade riboflavine with 5000 m 0.3% gl aci al
acetic AciTESEBRMVISS: - Heat in a water bath and shake until di'ssolved. 2.
M x 250 g of K- cgrrageenan wi th 5000mL purified water at [err] until

di ssol uti ageenan |s achieved. This solution-is-cooled to [err]

th d ywith th s"Var m
reggﬁm XS gﬁJl ng::$oTh Hﬁgl%térl’ éa“lgl%ndo eslntﬁgce: thraS"ggr p?ng’ %ﬁéﬁsﬁ&ﬁﬁt%@r%ﬂf Add

of 0% hgl L&feh QRd édBm%&J f’otI 3 RArs\HRE Bifutet 1y dtboBiforid Ploiti SOtk i- GNing\a B h
| s t hen hong,g,e #60 dppiour at 50rpm Cool to [err] and decant the gel
phase 5(a) 3 re thBf h’ﬂﬁﬁﬁé&ﬁﬁn 96 heid SlutidgnCmged chdbratnnimg GvaRf BN8H Alnates, b

gi ve granul gg d},gdapprom mately 100 [err]. 5 5(b) The renai nder of the
gel phage if, ioo:hlto@hﬁfénmmaius%ﬂreaycmdrondmraﬁugémnlj(h dfetumalcosi ze pores at 3 /cminto
2. 5% gl ut ar 8) 1he weckest Bigsardsasm@hded of rurBentiskdragdincubatediof 24chours BES7g€anul es of 5(b)
and wash wi BlBoth tays b washed)theh driedat 40~ Csol ut i on. " The resulting granules are
filtered, f 7uineicareahtsaheachdag is Weighed aad aspayed fpr ribokavineeanteplt | granul es. 7. The
granules in the preceding step are spray coated with a 2%gel atin sol ution
Tn wateso cResuis: C until 10 the final weight is 104% w w. 8. The granul es
are then spray coated with 3% ybut yl met hacryl ate, 0.15% d| butyl

pht hal ate, ON®SonirelGranulog remaindn ﬁaﬁ"\é‘l“ Y b3®-et at e sol on until- Ll i

wei ght is 1045 gpys Tept Gﬁf"é?ﬁewet’%@ o [1‘? g‘eé‘ on bags “’E@emﬁ‘?@? e’ ra"ueflqj'%e
gr anul es |'§ssIQ§§§8@ Iﬁ’éﬁ"’%@a"l‘j‘l"%ﬁ??’fg ! “° g e ro testl ng. 1.
5 grams *of P rom P of rum ||c tre%Ied T% §ibs, WA lchiSte Mats. Eﬁlg?é?r%%f' n
separ at e 6entR g@ Ies in theb |n t i tavina) #.5P&r9ms &'uftreafed pfRuIgkantain
subrer ged e’arox'ma% boa e droc oric Achd sol ution - having a pH.
of 1 and f&phraﬁulesT\pé?e ReSauddcinto L RYIdn' 53 @ IstispBnded G doRE oRCi d
sol ut Oy dudolibh ﬂUiQ(fafect”e&’ REth 136 abi@ioff and Réubatdl &3ALE. he gi&ﬁlﬁbs disintergrated within two

hours.

Assay method:

45 1. The rumen juice treated Test Granules are discharged into 100ml of ethyl acetate 50%/50% water
solution and homogenised at 500 rpm for one hour.
2 The solvent phase is decanted and the aqueous phase retained.
3. The procedure is repeated three times.
4. 3ml of glacial acetic acid is then added to the final aqueous phase. The mixture is heated in a water
50 bath with frequent shaking until dissolved, filter through No.1 Wattman filter paper and diluted to 1000ml.
' sml of 0.1M sodium acetate is added and the subsequent solution diluted to 50ml with water. The
absorbance of the resulting solution is measured with a maximum at about 444nm. The content of
riboflavine is calculated, taking 323 as the value of A (1% 1cm) at the maximum of about 444nm.



drip dried. 25 4. 200m of rumen fluid is collected through an opening
ina fistula cow 5. The two test bags are suspended in runen fluid and

i ncubated for 24 hours at [err]. 6. EB@x32148yB1ar e washed, then dried at
[err]. 7. The contents of each bag is weighed and assayed for riboflavine
content. 30 _R 'ylts No Control Granules remain in the nylon cloth bag.
4.52 grans nul es were recovered fromthe nylon bags whi ch contains
the Test. & The Io S of 0. ,._o Test Granules is probably due to
br eakdown o : AN o8P not 35 properly formed during

the prepara e romassay result of 1 gram of rurrenjwcetreated
Test a?]gl e%d%? |JaPaqatl&:'cul ated that 4.52 grans of the Test G anules in

the bag cont a'l\ﬁ]cr@gr&nﬂl%@éonﬁ;nm&%ﬂgmﬂ e gé(étﬂ?y theémetitod BF @ﬁﬁlp@& Mmttﬁeeé%é% n that
granul es cogb glams S MoiichND Sold &rhdd) e Siep\A. BRinules\¥3ntalhi etfibnirlo AR Pe% fltleé

G anul es WeForfo tolhs MAsLIGEIIesM ¥ Conflol 'Gidn@@s“l%?bg‘ovﬁﬁﬂl adEbiaiRG 1d dthdd $8&Mple 8f
duodenum+bl uid coll ected from an abbatoir and i ncubated at 37 C. Tﬁ

granul es di @ vitremegtiagred Wi thin two hours. Assay method: 45 1. The runen
juice treated Test Granules are discharged into 100m of ethyl acetate.
50% 50% wat er 1. Scdramsi ob (Tesh@rainieh gahs gaos at "GO GEnuldsd areqiagedio separa 6EMmex 6 cm
sol vent phasenylon cidgthdbagst ed and t he aqueous phase retained. 3. The procedure
i s repeatied thrfbebagsapeseale ang gybmsfoedfond heurs indits kydeetiafc peid sdiutien hedoealph of t. he
final aqueous¥itited at 8@y xture is heated in a water 50 bath with
frequent shak? n'ge bags; 3re fenstepfrore fre “\"PISP\%'W"taFfF(S'ﬂﬁH URgpr 1“"0\5& warRrfort 30 'E‘@'l‘tespéﬂ%r
andidi,luted t acet ate | dded and the
subs\é"quent SO &Flieﬁtr‘?%g!“l"zfu@a"?%d%[{ﬂ {0 prenipg, %nce of the

resul ti nd®sol DEMoHOL ip, th %%? rﬁ"%t"“%% ZMWW% cont ent

of riboflavi %a“’ Ea““’g A (1% 1lcm) at the

-maxi mum of agﬁlﬂws X ‘Th '5&% g% %@P’E‘%*“@Zﬁv%ﬂﬁ;s M cr ogr anul ar
preparati ongpgQipt ai ni ng Met hI onine 5 Method of preparation: M crogranul es
cont ai ni ng MET oni ne are prepared by the nethod of Exanple 2, with the

exception t hatnoHdnihi 8l frerhdinr iVie RiiBNéiRIE bagh-00d G ade, i's used in Step 1.

G anul s cont aj4pigRihs/Betrok Grn(XEs Rér6 rddEVeRId TR 1S nyldT135 Whith bdAtaMed thd T84t Granules.
Granul €s". ‘kibdsiopd.6dr T8¢ IGRALilesAs reduaiabiip Buets €1R! Wwﬁﬁdbfb&ivdﬂﬁkﬂﬁ@dmﬁ% Exanpl e
2. In Vi tr 0 Teredm &gay rdsult©ofQr gidms ofdbmenjaicd tréated Mast @Banilesi A hadcaltiiale® 4.00 gralc@nthe Ol
G anul es"s aMmest GraagectontainssEtpialr o 663mG ervthioniGe, Gk of/dnbeated] gentilesxmotsin 536g methibnind.he
bags are seal davograhssal ireTagt Grahudes vbrd) Gintreduced idiol aubydonbagl raad: bilspended ia Cliod] ml. of
sol uti on havvadenup fiuid agliected framdn glibiatoir ewtl indub@ed at 3711 C. e giandesheayss foanddo disintagréte
fromthe aciihiswphedssn and rinsed under running water for 30 mnutes, then
dri pped dry 4. Collect 200m of rumen fluid are collect ed through an

openi ng i Assaydmethod: co\y, 20 5 The t wo test bags are suspended in the.
rumen fluid, d i ncubat ed f at . are (g
andc ed at [ ingt Mg tfeeeﬁT ';; [gs j@gga s bt B o

met h| oni ne co tateF?«g o) °§‘§°draé  RAM 95 ORI yI on ctoth
bag. 4.40,gr r ISE%S EJZ 'gtqpéﬂlbe@esr asfromthe nyl on bag whi ch

cont ai ned the 4 ma ase is made up to 20ml with water. 10 gram dibasic potassium phosphate, 4
gram monobaslc potassnum phosphate and 4 gram potassium iodide were added and mixed well to
dissolve.

5. Exactly 100ml 0.1N iodine were added: the flask stoppered: mixed well: and allowed to stand for 30
45 minutes, then the excess iodine was titrate with 0.1N sodium thiosulphate. A blank determination and
necessary corrections are made. Each ml of 0.1N iodine is equivalent fo 7.461 mg of DL-Methionine.
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The | oss of 0.6g of Test Ganules is presunmably due to the breakdown of
defective mcrogranul es. Fromassay results of 1 gramof rumen juice
treated Test Granules, it was cal ERIG32¢d81B40 gram of the 30 Test G anul es
contains a total of 563ng nethionine, 4.4g of untreated granules contain
536ny rretE ﬁ@l ne. Two grans of the Test G anules were reintroduced into a
nyl on bag— pended in 100 m . of duodenumfluid collected froman

abbat oi r e granules were found to disintegrate
Wi thint g q"“l' '%H'% bueihedpighld 1. The runen juice treated Test G anul es

are di schar sk. 200m of ethyl acetate
50% é‘dfcwat %%go%?l%r?és‘gr&adgég%%g?ﬁ&%gﬁggmnged at 500 rpmfor one hour. 2.
The sol vent phase is decanted to | eous phase. 40 3. The
procedure is repeated three tines aqueous phase is made up to
20m with water. 10 gram di basic QY} A®dphate, 4 gram nonobasic

pot assistm phosphate and 4 gram po @%’4'"&1 ioéim d were added and m xed wel |
to dissolve: 5, Exactly 100m 0. 1N Relwersladded: the flask st opper ed:
mi xed wel [ : and al lowed to stand for 30 45 m nut-es, then the excess

i odi ne was ti tandtthe wicrdgrapularNprepgtiannaf ttie Usﬂlﬁmpif'm@" whergin gk cafe cataified #rdaleer and
necessar y tosidpsed¥PiF&& Lk e made. Each nl of 1 Niodine is equivalent to
7.461 1ty of The paska was aeminigtored on e day of b'ﬂmdwnmi'ﬂmwpﬁpmm 4 Grovvt
pronot i on j Fightegienibe a?ﬂ"gl [trggigent showegba I"’é‘iegseﬁ?\é"te@ht@ ‘:Fe? CPH‘pZS"’rd "\ﬁdﬁ'

cont ai ni ngﬁ ﬁeAqu'P'I'aB‘W"f?d“ donce Rt Ut wes greatly rgdygad i, oraPMpe g ™ '?%W'?{
[erk] P gfion. Vitanin [err] 8 mgy and

the Mcro preparation of the present invention wherein the core
cont ai n%d%@ﬂ]ggal ac- tosidase (300 F.C.C. LU. 15 The paste was

adm ni sterrﬁglg,ggent“gﬁameg,ﬁ,egloqg@ugmdp,@&st he fifth day post partum Piglets
given th ased wei ght gai n when conpared

Wi th untreatedophithdib Svith MR8 il ®BE| . Yooli) LA reb pHRIIE A & 1850 HroPdHionV\6 ShebiiaRP bridy
reducedsi Rodihedhify scolM pig8 CrodeasactbrtE@nudl KiddglinB&tinki Aécefitére Pétdra theP Ban cdlboiXAdsBLE 5
The prevent i |9 Giré Bkbefihéntd Ko indiGdtedSthal ie prilead BroMbim ifexireiadly efisatiioan dagrating lthelK88
pili ( K88[kes bihdifly adtidiyi of i iftestiad [glyeaprbtbin) Kad rrecaptbraige repeptap dx driloexpwhsed @o iwt al
and 25 posdudssarsuifge siabain®stings b pigs of KBS aseplidecthemdtype.must bind to i.ntesti nal
receptors befheregpetitnent shawn eeusder Husretas the effevtivendss of s igragrappiersprératation of the

T ndi catsed irvbrgion in e tpatoesatwols pipdetsn i s extrenely effective in degrading
the K88 binding activity of the intestinal (glycoprotein) K88 receptor.

This receMEIHOPE only expressed.on the nmucosal surface of the intestines of
pi gs of K88 susceptible phenotype. The experiment shown her-eunder-. . :
'l lustrat &8 he éffectiveness of the m crogranul ar” preparation of the 30

ti® the t t t
mt od gi |15 TS e i ”e@d’"'r% Our Qﬁge‘ %ﬁ WS"‘FE% tf*lbg?%g’“ FE kos
p(thU yp %fw E ogptg%e to, fectl hesi R&‘;G hgglve (ﬁ%
e pig ({6{5@' 5‘}1 % suscept
infecti 8n) ?ﬁhe ts% med‘lﬂgb&\gg%b%%f age.
(#219Y) . gl ;ffr'&letsg 6k Ba hrcﬂqﬂet St@o ﬁlﬁ\’?am\‘l@r& ter rerhaihliit8r War8'sélbcted at random and

respect i VGloled daily with the microgranular preparations of the present invention containing bromelm (0.04% wiw).
. All other piglets remained unireated.

45 Treatment

Bromelin containing microgranules were orally administered (2 g/dose) in low pH carboxymethyl
cellulose buffer, using a 10 ml syringe. Bromelin treatment was performed 1 - 2+h prior to feeding. The first
dose of Bromelin was given on the day prior to weaning, and on eight successive days thereafter.

50
Inoculation:

Massive inoculations ( approx. 5 x 10° E. colilday) of each of 5 strains of K88* E. coli were

administered daily. Four strains had been isolated from fatal cases of K88 colibacillosis. These strains were

55 all serogroup 0149. They had been stored lyophilized since isolation, 1-5 years previously. The remaining

K88t E. coli was recently isolated from a non fatal case of scouring on a local piggery (serogroup 0

untypable). The bacteria were suspended from sheep blood agar (5% vAv) into phosphate buffered saline
(PBS, pH 7.2). The piglets were orally inoculated with the bacteria just prior to feeding.

8



40 The gifts farrowed within 3 days of each other, and the piglets were
weaned at about 3 weeks of age. Four 3\;@' Zgé ;rom each of the first two
litters and 5 of the remaining littER 1 Blected at random and treated
daily with the mcrogranul ar preparations of the present invention

“cont ai ni ng Eésggrﬁénpo{&o%@w/w) Al'l other piglets remined untreat ed. 45

Tr eat nent : I ng mcrogranules were orally adm nistered (2

g/ dose) in | o%hPkdalidr @6pkee B Infa¥tlon 6Fthd pigIGS RadUsbdssdabyusi ng a 10 m  syringe.

Br 0m3| i N treap WRAbightaisewsrhits Gkdiorko feedindwddé bs3essédDioff aaetdipigler.17 Tines ifi the sHreechasle
of oneld n VRAcdJomeiatiy t Beugikay prior to weani ng, and on ei ght successive
days her eaf t(@rscoubifl; & abpoivabisassmentiabibe alipical codiibradf ittermgimél vaep prdpas fdlows:-109" E.
coli/day) of each of 5 strains of K88+ E. coli were adm nistered daily.

Four strains had been,isol ated S 8 6ol abpedkhesos.
These strains wePRFBaL: || ser%% %pﬁgé% 6? &§39§:h58 en. gt gﬁgd | yophi | i zed
si.nce i satation, 1deSeyears preﬁt%#iyOb‘m@uFéﬁa!“ﬂFﬁg P{Sgi 8Bl was
recently isolat ed froma non fg&ﬁhagasgooavsaeneengfodehyﬂmaah.opl ggery
(serogroup O unt ypabl e). . The bacteria,yere S B?gg kOM sheep bl ood agar
(5% v/V) into ph8SenELBIBUTf er ERECEP| ﬁéqt‘bésa gH P5%The piglets were
orally IAQECU' at edewikB the backeousingst wpthoevidensedofy. 8 EP 0 321
481 B1 essnment of scourl ng I imgCtion of the
piglets was asse$SOHTAPI. P;@gﬂ%ﬂk—%ﬁ \%egﬁdgatﬂaken prior to

feedi ng were assgeaaet:for each-—pl glet 17 tines in the three week 5

period fromweaning to slaughter. (ii) scouring; a subjective assessment of -

the Tlinigal - Gppdishid fifocth; théBrosotiol 8l hasM8lyticRsl) Bactehid lcbIEniss evidshOwiiga lidecal material

no synptons Mbﬂfd ad& sl 8eadrinsd. 10 | oose:

faeces obviously nore liquid than normal. No evidence of dehydration.
scouring: - Assessment of E88shenotypetiui d  and profuse 15 severe
scouring, wth evidence of scouring debilitation and

dehydr at izen. embpihgs of the mid-intestine were Sflected( 4t jabtppsly diomethd bgarsi tpwhich the ilts thpgebeen
proportion oktetimiaty siws ahbigiets whra eesersed for plshefyecty cansirerting anyaphosion paer pf five
mat eri al wasqyptistent ditesraiong thhcep! intbeines dbtzinpd plcrtopRy: BBl e siapghiseddpre weeks pftacg g
phenot ype: Hganing. T@C%PWQ@VPGWW“@“W SrIRNgR P FESedied é’yceﬁfyl"@c'f"gﬂ""&fsa’édlf(f&
Lrom the bo&randiecetdahil®8)-t he gilts has been mated. Sinilarly, sows and
piglets vire assessed for phenotype by constructing an adhesi on pattern of
five equidi SESTSs t o5 al ong the smal | intestines obtained at aut opsy

P | 1 ht f + n 1o
T gl et fng’eggg ot gcoe,f Og %h %{é eé AR Rn wmeonﬁ%%iﬂgm Q%EEE
éé.o
rap

al ., 1986). . P qg\q 4§
neé%p s ° ng %%H& L&Iw& hﬁt ; v ’Méh those-

I-nocul ation

phenot ype sqyp, P- étg r ﬁHnTa oSive dowl19V/R6R afth RBa-dh laahekf&S adhesi ve,
al t hough they B3canliRiiddranl ﬁéi@ahnkgyth@%ﬁfa@ze}éaﬁa*nﬁsof Gboufing 4ha IteYlitBOroR 1 WhichSthé) giglets
dom nant genggifala aleBshown RGE 2LHRMBMSeaidd piglBisPdna 25 (dnireaiad tplgisyvdatk i incidence .
adhesi ve s0und é&HyYof stdRFi®) appdatealid B lowor inatBeirbdlin &edtdd\pidieys, Bthbughvenecpigiat em each
active than gedup Sidd fwithinn 23 diours 65 feanif. CHotit thesbrpdgletd Ware BB -tm sow #@5iGie Jiew escardings of
(#219Y) wer esaling" BBBvae scoarthy ewievraade An the dreatmentipculgtionrneiiodd hinmefithege were mads Iny
assessnment s pfetssobreceivig taowblin. [Seouring bagamé monmeyidént In thehlromglip reatest aseup @hly &ﬂ%éhe
are shown i roplefion efsheipoc(ipop/treatment pariedit ed pi gl et s) and 2b (untreat ed

pi gl et's) . 4Bot hAssésementef thioetsst of infesting inseigietp by wt'mﬁt'w@@mrqpﬂ@ HW5 Feloniep i Rlgtings

| oner in thet eghwebnwasfeusd daibgefditietuse, PP  <laily; ipggpfations-igd fo high,
di ed wi t hi n Peportiens ro§ Hiyt %‘Qﬁl“h pafﬂls'v [ynafigeied pigle |T@? 8’9 Y5ER RODERY SR 6%*&

Ten recordi Hij%e We'%ﬁ‘ﬁﬁrﬂ'
tr eat nent éol rome‘ln O(F.Fl r}«%{% qlga\ IIVﬁ ret%ggé %gb aﬁ% a g .p SS|b|e bentg‘?s atiributable to

e tra ry scoiirs o serve among: eﬂle c susceptibility (piglets of the
litters from sows #264Y and #219Y), did little to affect liveweight gains.

Piglets of the susceptible sow (#65G), as expected, were more severely affected by the bacterial
challenge. Death of one piglet-in each treatment group left only two piglets in the untreated group. Weight
gain of one of these piglets was severely affected by the challenge, the other was not. None of the three

55 bromelin treated piglets remained severely affected by the bacterial challenge.

This experiment indicates that K88 receptor activity can be modified in vivo by oral moculatlon of
microgranules containing bromelin immediately before weaning, and in the subsequent week when infection
is likely to occur. Such microgranular preparations appeared to reduce the clinical symptoms of the

9



piglets not receiving bronelin. Scouring becane nore evident in the
bronmelin treated group only after the conpletion of the

i nocul ation/treatnent period. 45 EP 0 3d 48 8tent of the extent of infection
in piglets by estimating the proportion of H y+ colonies in platings of
rectal swg %s yas found to be of little use, probably because the nmassive
dai |y i nocul 3luieP Bielifaftst bl S b LOREkd ]l Bigs tbltdirtwith MefbrBgraruldr BrBRAAENEH Y
unaf f ect egheRindhth Swhicth BntaA<I BYOMSHNE sHo 42263 QBdabe/ inCiRd Middnics @f dvar, lcamptedogE]
of these pht@hid sigletds. Site where they do little harm Sinilarly, daily gains
in 1jvewei ghtiswppreachfto the iptevéntiois@ tleltmang SEclibadilos]s rezy ipkividle bre allfniative to the use of
att rLbut alahtwiotics ifdBtendieqiiggbries.. AsTapprokimatel 12 miliign pignie snnodllg domediibaciipsig fvaliefse

pi gl et's ofnd SxliwapeEBB4)Ctrein®oioyith iniiirdgranylos( qontgihied & prothase imay bé tb# redvafitagaovssio e
#264Y andpigditBstly, did little to affect |iveweight gains. Piglets of the
suscept i bl e Bewbdqva@E@)iment yses tscrsetense bipmelin. Mbough sersped t%thﬂ"eéh%'d brppefithio

bact er i7al bethalrashefiectivexpeatepseder deprading e KBE repppion i 1P bR 41 fother pistepsesn| y
two pi gl etCembipptionscof pratepse A eYWISHGHNG tdastidyior gier glyaaproteinsmey b°c'ﬁ%ds'ét pet ef was
severely éHefRfR?P'éd“’ jon. ﬁéa"lﬂ?aP o 8’°‘°P’f?é WB"E'h ?V 'We{’g"zﬂ‘p?'e LG f"B?a P ®e 55

bronel i n ts\“?é'"asfr\EB' and,o
ﬁgg: }ﬁgge.Eﬁa"\‘P' (? (Sft (fna ;?e ?lﬁ?%gl‘r %:l'? E;aind str at:)?cc%c% f Q&‘P ; Eetltt:ca teé%ﬁhn??%?l
i medi atelax ‘Qg}m@ar ;e ara'on ‘{l diBseq uent rlgc\(la\ﬁs | n ection Is

likely to oceur. 'such m crogranul ar preparatlons appeared t-0 reduce the
cligical syfmtons of the 9 EP 0 321 481 Bl disease. Further experinents
carrTed,out by us i ndicate that piglets treated with the nicrogranul ar
preparati qn RidrdifaniiaNReaiation WA H c6r6 Bntrising S @iBlolerbioldglasily aativa SRataels incas
in the inci daweBiigRl 6rmO e ,coROENgdachpsulatédniithiaal edersolgble filtn arfil coated With nteric
approach to édangRo@peingiaqmlyier Wiichas meekibleoh add bitlseiatild incikalsorrivintestinal/juide amkh

al ternati ve wherdirhihe bidingiodlly antive materialds notra protbie digesfisg pizgge ra eashohylikate digesting
appr oxi #at el gnzyide, wifdt Higestingoangymed & Bbredigastiigl epzyimeena caxbingiipo iof 4ny of ese\\al t er s and
Sel | wood, 1984), treatnent w th nicrogranul es containing a protease may be
most advarg agemuwramlat brepauitign jas glaigied yn Cliime 1 aberoie thexprese Fofepses Riglagicplyactive

pr ot ease . br ometprialis) impebifisesgtithin @rekmayir | nent s have shown bronel | n to 10 be
lhe nost effective protease for degradi glg the K188 recept or [ ﬁre g
under st o t fdRicEYARIar Preppratnn s °'€§5‘Ft‘b i ﬁ'g”ﬁr 'fefﬂfy Y&t ng
to destroy o?a"ase@%ﬁ" ?ﬁ'?'&é}?l"ﬁ? éﬁeﬂ’?s‘?r%wts B‘é’“"ﬂg?dm gﬁ” ﬁ'l"gs LRGPt he present’

i nvention. rQ es I n,
fungal prdt e%{g dr}%ﬁg '°"slgsn 'ta' ot'"e?'ﬁ'gfsﬁw rﬁ?’u?qia'ﬁeg ha&o? 48
bacteri aI T Mber of ot her pat hogenic bacterl a are known, or
are bel f ev5e d frffer J?lglmt edaﬂa‘u Js' ithed i EHhO biclaitd1 BXQWR&S e raﬁblmabéigglﬁ‘é' a
are Sal m)nelt 5auﬁ,n streptococcus. Proteases encapsul ated within
the\m crogranu ar pr eparation of the present invention may be used to treat
i nfecti onsg, Wtrmcr%mlabﬁﬁﬁﬁhb@aé BaimBd [WBdn$ oRd 16t C1as 1@ 6, WierefQhel bioldgically active
M crogr anul amafpid RakREtbd flonk 8 ighgp SonSigting oliMERabebiicaland Reterbry RBmmubdspbraghesal | y
active mat er viamhs, plotéis, vasthesiot amsisdacidar m t he core being encapsul ated within
a water soluble filmand coated with enteric coating conprising a pol
whi ch i s i7Tiasélmidybgranular preparbtibnias claishedoh lairm 6 ahéreih the dioloically active miatera! cproprises: and
wher ei n t he bérokiogeromtassjuragnd spits ofmuahrmeddls, vitamindih2, aibgflevinee mpthigniege §19plAdCsiRey e,
a car bokydr avebretngjest i ng 25 - enzyne,  a fat digesting enzyne, a fibre
di gesting enzyne or a conbination of any of these. 2. A m crogranular
prepar at i oh Asm'ﬁ'P%[?'H?dPfﬁPP'@P’aP?ﬁ'im%@raéY%e chigaipg ! do & 3hppin Shesvalir SPitke ey ¢
active mater® ?t'(‘s) i mmbl | i sed within a gel matrix. 30 3. A microgranul ar
preparatio S gel, triXx i K-
Co F ageEhat, & 'F’&‘E’f"}‘n’ o gefirat &0 Y8 [ et of Cpe " JEE el bV ol
forming syntf £ ymers 4. A mcrogranular preparation as clained in
Gaimi, 2130(5):%13 gr[ufa" Ere J?&.oﬁ“a&&&iﬂ&ﬁﬂ% %§m§1 %d g@hebé?ﬁ %%&yrgé @Bcﬁybutyl
500[err]. anul ar prepara |on as clalnmed 1 n any one
1 to 4, gvherein g e granul es have a size

11. A method for the production of a microgranular preparation as claimed in anyone of Claims 1 to 10

comprising the steps of:
(a) immobilizing one or more biologically active materials within a core,
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between 50 and 350 [err]. 6. A nmicrogranul ar preparation as Hlmumélm”ﬂnmm
one of Clains 1 to 5, wherein thE larﬁ% gﬁi‘lily active 40
selected fromthe group consisti 5 gﬁ ceutical and veteri nary S
conpounds, enzynes, vitamns, proteins, vaccines or amno acids. 7. A
m Ccrogr adiddbsdr preparation as clained in Caim6 wherein the biologically
active mat egingd exgenmahts S@fed duf BYlus iddidate thHt pigots S SiédLith AreChiGragrirtulad prefaiion of
met al s, tié indéhtich WHich contdhe fréhvalin Eshowrt 4870 Bécrease inethd Incigenica ot 6iud as@pardbto
or br onmalntreated@igletsA m cr ogr anul ar preparation as clainmed in anyone of C ains
1 to 3 whefls apptdach inctbeepreotionior gedtméntrof colitgeillagis imay pBRide 8n aligrnative rto theameibfar
pr epar atantiiotiogsin dntensive digganios iy epreoxisiatelyl H) million] pigodig anghally diom cofbeciliasis Welters s
cel | ul osaad Seliwoed, 3984k trpaihent with TGTOQ'ZA"QHSGP%’F'MH’@W% may) Be m#t@ﬁvaatsge@vaaiorﬂpd in .
anyone ofgifustiois 1 to 9 wherein the polymer is p but yl - rrethyl acryl ate.
55 11. A nEhaibaver gxperimeat yses e Protassp '5?'“%‘&" ritfeug eét?‘e "é{%" to
cl ai n¥d Ferine e sliectiye Rrotagspyfor f°Q"i‘5""9 PGoRLPN ° "at proteases.

u |IZ

of pro Y o r | ct of
:nggblglzllzq Qvg ﬁnveﬂor?@agpfgf (?T ngr pro s W rch[mg aaje i&\zjrt ﬁ\‘bal groz?sfegﬂzslo
. ns rotemase K, and other fun aI and b: nal roteases.
di sease. fr’ Ao Clo VDN 415 bbielaC ol D ahtodbd EbSiors.
treat ﬂ(onéﬂ& %%Bﬂ%& Rirddtocdcdfs. PRSI eAdp 'te‘ahmt‘ﬁﬂ el NS
br one nm.c,% |aap ﬁ%? %Sd?esbrﬁ itvBRioh Ml G616 19 firef GALHonsCAMRAEEBhcteRa in

unt r eat eghiniitsGh hi's approach to the prevention or treatnent of
coIrbacrIIosrs nay provrde an alternative to the use of antibiotics in |
i Nt énsi velakisggeri es. As approximately 10 million pigs die annually from

colibacillosis (Walters and Sel |l wood, 1984), treatnment with m crogranul es
cont ai ni g Aamipograredes repagtiol davingst coretleomptisigeme Sr tnoretbipdogioally ackve usaterigls inlTdme
above expelimmabiisedufors theheorp being amepdulateraiithin.a weter fsolulih filuandesopled iwite enterichav e
shown br omebating camptiginge pelyreermibish issipgolubleity ecidbub selubleein falipli of diy ntagiingbjiuics andgg
receptor, iwherpia thepbigjegicalijagtive melgrial fratot GtRiein Pigestingpenzyme. @o‘??%ﬁwqt‘bﬂ'ﬂesﬁﬁg

prot esise ornaymeyafelsigesting AEFYMe: %r@secq*mﬂnarenzarm@eraWwaﬁraftaé‘rﬁ@h??ay be used in
this aspect of the present invention. es of other. proteases which may
be utili%ed @P@gfa;ﬁ%g’ﬁpﬂm’q“ %ﬁ'“‘ l?tgﬂg‘e n?rb%‘e'" $9ptore F%Wpﬁsesp'?‘?ﬁtfgﬁa'ﬁ'agt’é X,

and ot her f'lﬁ?ﬁ%ﬁs)' b?iﬂf"&'?"?%\ H}a Feases. A nurber of other pathogenic

bact dt 5
carmrea*ol S et e S it
t

Pr ot eases €enc psu e mcrogran r pre aratron o t he present
i nventiop nBy; Erah{ﬁé?%répgraﬂt{neét Tldrrﬂ;@ﬁtélﬁrﬂsl Widr s Sbfdh A8 GHiGbdrahuled naVdl A8ks "and
man. C ai rrrbe ahd BdgalRar anul ar prepar ation having a core conprising one.
or nmoge biologically active materials in an inmobilised form the core

bei ng engapsHicRb@shiaripteparitiod ayvaibified M0dnyl Bheof (OIdint A3tk ARAdiefle Grahlilesal@s sice
coat i ng .compkwesi S0gnd 3smaly.ner which is insoluble in acid but soluble in
alkali or inintestinal juice and wherein the hiologically active material .
i S not as.prioinietopracilay pedpadatipneas 2jainied ia amaoreodh \Othinast € tad$, pévereinrige BiBlogically eglive/ e,

a fat «di gestateng iepatected from the o wWnsiting ofrhareacoytivel a0d veleroawighmepuidsnenaymesy of
t hese. 2. Aitaniies; Ugtemumwemrep\moa@-#%n as claimed inCaim1l wherein the
core conprises biologically active material (s) inmobilised within a

mat ri x. B30 A microgranylar Prepaation \#e laimed dhGiainy § whereykthe piglogically poive-maietial somgy ?er n
the gel natiPRgineer P‘B?‘“ﬁ'ﬁ'ﬂ and &3 ot ‘E&F\eﬁlﬁe‘@ﬁa‘ﬂ Buzy dballpying, mefhighing, fGalacio G s e
or it deri%aemgis: or gel form ng synt hetic pol yrrers 4. Am crogranul ar
preparation as clai

si ze bet ﬁ/e ébh ?g)glaﬂlﬂarmarfganajs cm d m anyone ofvmelr{:\se |1 I:t]o '; wherein ?hr Ov%ger s b(?eS filquy € a

s0 9. A microgranular preparation as claimed in anyone of Claims 1 to 8 wherein the polymer is cellulose
acetate phthalate.

10. A microgranular preparation as claimed in anyone of Claims 1 to 9 wherein the polymer is polybutyl-
methylacrylate.
55
11. A method for the production of a microgranular preparation as claimed in anyone of Clalms 1to 10
comprising the steps of:
{(a) immobilizing one or more biologically active materials within a core,
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5. A mcrogranul ar preparation as clained in any one of d a| g “l‘l“l“‘
wherein the granules have a size between 50 and 350 [err]. H“‘“ﬂ“l“l““
m crogranul ar preparation as cl ai m&P PA2 hﬁ%/‘ Bhe of Cains 1 to 5, W%hérein °
the biologically active 40 material is selected fromthe group

consi sting of p{ﬂ%%&r@ﬁlﬁa&;ﬁgﬁhe .fm buYz@ a&w&nwacmm gs. enzynes, vitanins,
prot ei ns, vace! Greelibudil 10 ith & walelCdoRBib HRLHaRkal BirRRaRAt | ON as

claimed in-Caig \Mgeth@»n&mtg ﬁ'uu I&?seal(@aJnMé Ryl AhidHRL Gbidle i’ QBB bLtSBRbIe in
iron, zinc or pgmsﬁhm[gsﬁaq,.@a ts of such nmetals, vitam n B12, ribofl avine,

met h|\9n| Be, [err]-gal actosi dase, 45 or brorrel in. 8. Am crogranul ar
prepar at i on2as matiaid Mérdndréasiayyhinme gowth Gh flowBandd &rimals, \phiredutaiiy pibd) ehiota beeriprises | thed | €
filmis gel at iadminiSifitionSaf aveffettive egountioflaanicrpgraipiar @dpacationsss calnwid el ome d ICiabasel Of
Claims 1 to 8toGerheiein telveresoltamsemmetplised Bigalbadeslasecet at e pht hal ate. 10. A

m crogranul ar preparation as clained in anyone of Clains 1 to 9 wherein the
pol yner o5 PelTydhuseyf a migwarepiiziproppration as ggimed in any past 4 SiinTsJrto 1h endyrhewindid are of
‘a m crogr anul &nghscipmeriised #-aalsctedidarntida iprriearry éintbe gnanwipdiirggf § megicaroent for the
“conpri si ng thé’eﬁ'f‘%%gfsﬁ?“’ '"(Pé?}etsr nobi | i 2| ng one or nore biologically acti ve
‘materials within a

'C L Mmghouspo "b')r'“c??P’B’F‘“l?@F'a?ftﬁ“%[’t ?sr?{j""‘teﬂé" Eﬂ’t‘?ﬂﬁl""f‘?"z" H‘eBPE?P%?d? ‘?f&'f‘?"i) active

ol ecul ef 5C)T enca sulatln t he m.crogr.anul es tf V\‘a;e{

mechani cal ar"{heh éje ict gfiam?(ﬂ e aratlo clalmed in an 0 clalms o8 Fll) IOB ggaij\aa-}i
“pol ymer whi ch °d menrg) B‘B{ n aC| t séq r&qu%e ébﬂ bing} &I n tl nes ept
juice, 5 12. ho |ncreaS| ng ani mal growth |n prevveaned ani mal s,

particul g | yatgitg,gpmm ch conprises-the adnministration of an effective
anount of a mcrogranul ar preparation as clained in any one of Clains 1 to
10 wher ei n {. h@ikgdyraRuls® PuBdrditngl MTBIRM K& Ciol Bihdn] odgitthél?dr® BiblB@iseR aktitd Stofiadin eBE
use of a m cr aghdbikbibrith FAfme PRBAL WwobBi @B Kerh & Gifdh wisséiBylichsncFilmf eirigbsghitgenluridamifl O
and wherein t leiders afagensaiinisitieiten Uty bbschiettbt fistrdet eig ®olunéropifala sies iorSiare phiddlietas e
in the menuf aabanireAldli clemBatinsafi i ift,ound twodn tiercbivlogiecit akthfe Siafiokein pro\enrpblgpluetdas
14. The use ofEnzymyikehiebyriraizbbauandep Eapyay, datiakhauendesc EgymetdserabbagengdesrEd3myiider einan

t he protease iKembinaioredaven.istl5 15. The use of a m crogranul ar preparation as
claimed in any of clains 1 to 10 in the manufacture of nedicament for the
Jreatnment of d&ikeogpydire Aybaeltung, nash AnspEich 1 c weriicdee Kpra aislem @flai gnehigre; bialagiseh plgive
Teceptor @ i n Sigfe ypfagiyfin in giper Imigisi immayilipgrt @itk anspr Uche 1. M krogranul are .
Zubereltung m t ei nem Kern, der einen .oder rrehrere bi ol o i sch aéeatme Stof fe

r’r?m ruc fin | Alglnat
e T ohdery ?freéfeﬂ{ﬁq%‘%'ﬁ?‘ﬂ‘s i e degsw&gﬁﬁgé%wﬂ Wit dheen
Goer ZUQ SE hll\&k% ?an ’{%‘ ube(i.‘i ¥ngI &VP g%ryc r2 H&Eﬁ é‘lv}onn ggﬁcljsl'o ral u ln% é\’gﬂegﬁ{s QD2§5

aber kal I'sch aktive-
St off ke| n pro{‘el nabbauendes Enzym kohI ehydrat abbauendes Enzym

f et { apbauengle yigahHlre ZABRIAR ba&m@ﬁﬁaems{smeﬂeqd&su orfhEdid Eraial e i bo SA¥AEN -

i st. 2. M krogpahtidstufm a8 t UNg nach Anspruch 1, worin der Kern el nen
oder nehggere biol ogi sch aktive 30 - Stoffe um‘aft . diein einer Gelmtrix:
| Mobi | i si e6.t Mitrdirhnullre 2dbkrsiag asunl eifem dad XRERIGhe! ngbmaphorihnaeprbm@s&, ak¥dr S10ff

di e Gel mat ri X agigewihit Gad aagRe Grupiscedbhane aus’Phgimasdutischiml und vaamirzcen Vedind.agen,
Deri vat en; odd@nzyees, Werhibanl RretidenVakyindntvdéri AsrddosiuraRol ymer en gebi | det ist. 35
4. M krogranul are Zubereitung nach Anspruch 1, 2 oder 3, worin.die

M kr ogr amul & Milmegrappid@Zubeditunginach AnEprughc$, 8D damlMFS%#‘@@rﬁtOﬂHO'quém@ﬁﬂhﬁmf‘ar e
Zuber ei t ung nik ogerrielinmiund Salze gelchetMetallepYitamin, Brgydfibofiaviny Mettiprim ft GalagipsidasecpdsBe

ZWi schen Bromelin.

8. Mikrogranulire Zubereitung nach einem der Anspriiche 1 bis 7, worin der wasserlosllche Film Gelatine
50 ist.

9. Mikrogranuldre Zubereitung nach einem der Anspriiche 1 bis 8, worin das Polymer Celluloseacetatpht-
halat ist.

s6 10. Mikrogranuldre Zubereitung nach einem der Anspriiche 1 bis 9, worin das Polymer Polybutylmethyl-
acrylat ist.

1
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50 und 350 Um aufweisen. 40 6. M krogranul are Zubereitung na I" ] m
Ansprliche 1 bis 5, worin der biologisch aktive Stoff ausgewalc'l r“unm" ﬁll””“l -
der Gruppe bestehend aus phar nazeEP0S2hd81 Bhd vet eri nari schen *Verbi hduhgen,

Enzynmen, Vitam nen, Prote| nen, Vak2| nen oder Am nosauren. 45 7.
M kr ogr anul are Zuber nach

chn

SC
Stoff fol b‘e giebre rﬁ’ m °9f %cfergk%%ﬂﬁn "a°nc?'"§3|‘§e%§s8r"8{ﬂe?li’ﬁefa| | e,
Vitamn BlZ 0 lﬁsYér ' oin ﬁr&er tﬁnlo l: \Bﬁét %r?el qﬁﬁerr?’r onelin. 8
M krogranulir ) M || rgrp&r 55 7, worin der
Wasser lél slich la, mit eudeﬂvasse?loshMekmg{aﬁw&ﬁéaﬂ'le@w ei tung nach
ei nem der Ans ntae.SM g oraRld dis daitt (9 it GRbm Gailhat @S GPSREAINBBIch, dBad iRt
ist. 55 10. roggroamgg@rag.c igber ei tung nach ei nem der Anspriche 1 bis 9,
Wor i n das Pol yner Pol ybutyl net hyl - acrylat ist. EP 0 321 481 B1
* L12. vbhfahren Sur Stigeking dée MeAaciztamz wén Tierers insbdsandere Schwemeniviir degr Entwidhar en

Zu ber eird UNQ n&rq GlvicResn dien \Ghesbreisp I diseh evirkisarbers Margie eivet olikexgrafuddrere AukereBarigr nach e
unfagt: (a) einamalyiAnssiicbe ¢ bisaD nptBtogEn derlemdmmebilisipts HEilactonidaskenth@y St of f.e in
ei nem Kern, (b) Mkrogranulieren der imobilisierten, biologisch aktiven

Mol ekU e, 1% Verwendung eiper Enikregrriufdesn Faberefung ack eien ApruAngpriche 1ebim P und worin der
wasser | os| i deerimmediisiar Saleriosisiaser adey eine Ripfepse gnthatida ey Herrtativna pies NPEKBYMENUI a
aus Schitt zerBehandiungyon uical behEarkeingas in Saure unl 6slich, aber .in AI kal i

oder Darnsaft loslich ist. 12, Verfahren St ej erun%Fdets Ti er va st uns :
von Ti er et VPW%@%‘PI%F@“‘@@H%P’P@WG’e%? "‘H’E%P‘?H‘P% worip giie Frotease Rr r°m hes di e

Ver U ei chung el ner enV\érr Sane ere I.Il n%&ch%%%oﬁ&l@&hcigqrinsqﬂtPr%ee'Hre%%nBach

15
ei nem der A ird, die

Tl e O %! ﬁx‘@ag; ::,B e sl R g
nach ei nem dér _’L

un wori n der Kern Immbilisierte
8-@Gl acto r eine Pr ot ease enthalt, in der Herstell ung ei nes
Medi karrentﬁg‘gili@gatﬁquur Behandl ung von Durchfal | bei Ferkeln. 14. Ver wendung
ei ner 1k Ky 0@ brdtioR RiBrogreitir® ialdhh Gn 1t3duh comisishantCle b, plusirs natidres blblogdigament
Bronmel i n i Stactivddsoud/BReNBMBUMEBICINISEE lle ¢Dbl¢ [6QET sRBapbuly @ais diislpelicid soble dasH'sai stem
der Anspr | chwroBé Birbrelddtenidnt ietinisdedomp@hdntitrgpaBhere insolabieesmiiddicida raalt slubleren
Behandl ung ehine rickin@a ke un, suclinstihalret Hans deninde) metidte kiblegiquement active B'est ves wier d,
die an di e Enngewijéter dsspptéiosunb enzymé/big&ariides hydetes dé pashone e ereymy idiggrant
*bi nden.so Rev eeslgreissos,ane erfzgme digérint Bgsclibees pwwnercombinsisemdrdeddines dapeliet-ciun coeur
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mlieu acide, nmais soluble en nmlieu alca n ou da S, un suc nlt rLad

®n zﬁ ére:
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revendi cat i @f)ytilsafonlddine g@ atibrfiidRbraflalrE stARUA reGRBtAieN13, 8s lagudi€ta pbBase est la
gal act osi dase gromgndy. | i s6e. 13. Utilisation d une preparation

m crogranul ai re suivant |'une quel conque des revendications 1 a 10, dans
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