E/oogtl\‘m? Bl Descri-ption The present |nvent|on relates to the .
‘stabilization of drugs I ncl udi ng*certain antibiotics. Mre particularly e;
iindeed:"excl usi vel y, *it concerns the ftyg.?naqf Efrotorrycr n, -
M befmyci ns, tylosin andrts5der|vat|ve g. Al ‘

1 (3-acetyl - 4" - pesouiglonr yl tyl osin), antibiotics B-5050 and t et rahydr o- B- 5050
| ver mectin, noci rrycr n, dihy drom)cr myci n and gol di nonyci n. The present R

invention is ba cu RS?Fe't'h'é" t‘t‘ﬂat“a'?'l"r’e“ rg‘ st‘“ﬂ ingi ﬁﬂ tﬂﬁf’b"’""s More §
orans ot o oGRS Sk e e B g |
unexpectedly @@ WroRy éim oldiHoRty Rmeetsénm,peru.aﬁ lisObbBed on the. §
formul ati ons wistovervitthas uiaairamnbs abtardéacuvrmmlatmmch Witpouiidaén algidig aicio land o@ghesiim
suppl enent s arhtdf%ﬁm SM"BII emeeelecteé'v amanseldsstabﬂltvean!@arf by inedrearateshioto) vatiousdermalatione |
feeds, pellet E; P W th ngmvmwwrae agminisigrediie nimakt the 4
which al so ®x "&f.% nﬁé‘f? o3 .é?a fo ei?\fb..t SRl ik o8 bt
‘gram posi ti ve aguifst grtnaaaaa%at.\re\/aa a. regétae nafarms rRBgIY is! USefllS@ thal trehtheht P 5
treatment of brobd smectumt rifattiorsfin anvhals Efrotsydinisaiisicoael 3n USPaterdt ArSy-eA—3,024,261. The 3

«di sl cosed in EJS'bF’a‘E i8 h‘t"a@ﬁf@tﬂ the tvzmenzarsrstn brythef Streptotvvess raeram@rawm%e@xr@cmn anghie

fermentati of BYEHS an" H clrutrdir o soI nt S
oto newant 1otic whi r in ]
15 bel i eved t godigy 2 i Wn@gra e g armgi rarngrﬁ' ifer?rwe re t‘-ﬁﬁ% i
is a new anti bioed spRctiti 6Finfattion3 irbarkih ﬁotﬁﬁy@ l%fo@di!ﬂﬁ USQPatent 4,0241251 issubd 17May
'ef fective agaf973ito [Mridse gndiN¥aaoThet angibiotn igplaet frogabe teeméseetivr biosh ah Streptomyces
accordi ngl yoi Scagirag by spivanhextragtion anddnbeligyed o bave the mojsedanstitise ad fAfaset i ons i n
animals. Efrotynycin is disclosed in U'S. Patent 4,024,251 issued 17 May g
{1977 to Maiese &hd Wax. The antibiotic i sc"t. soF‘ht ed from tuhe h@r ment at [ on -

rrycq,én (FR—OZA) .

B C 60 % H 7. 60% . 6Q%0 The correspondi ng &
pormula [err] is consistent with rmnohyrat ed FR-02A. Thi st s im agreenent .
i t h a nol egul ar*wei ght of about 1168 of the sodi um conpl e”dFNFR- 02A
tletermi ned by field 45 desorption nass spectronetry. urth r SS

kpect roscopi ¢ study of FR-02A determ ned the nol ecul i'g 1144 for the
unconpl exed conpound corresponding to the enpirical or la parr]. FR-02A
Bs the ammani umsalt is soluble in alcohol and chlorsfor It I's noderately j
8ol uble in water at pH 7.0 or hi gher. A U V. specfisfm df t%% ammoni umsalt =
in wat er showed; max. 233 nm {grr] 320 50 max. %8 nm [err] = 180
fter further J?‘,‘WITY%“?W"PRO matoycip ffE—0RA) greaummarizse a3 RUWS; he f ol | owi ng

V. spectr,,,ur%I ﬁg’ggf 0. O5M phosphate buffer pH 6.85 (20:80): max 325
[err] = 317HM% 230 nm [err] 554 56 max. 219 nm [err] 556
pecr fic opt i caN 260k at i on of FR—OZA sodiumsalt is [err] -56.6 +

§E0H) The nucl eHe %ﬁ@l"tm empldest armua @gbd\ =0y rceristant ity ﬁ‘iﬁ 3 s in
bt ai ned aly % of mass Wefy gsrto[fera@ sspﬁo o?ﬁgutfgg? m in Iar
dshe inter 1 fiﬁth@uni%%?ﬁ 'Lf’a dnd pificabRRMIA CURPEOS.
Poubl ets at 1. 29 3027 as the 3chindhlim sdit i ddjubld)in aldonoCdnd khioroférai Tt(islhbderabealysb{uble)in watef
: 32(1H) ppmat @@7®oelmlu Uttg, sswgnalosthgfammomtlmgalt iGwater shewedir oups centered at
dbout 0. 94?0 msr 'et ot 65( 3H), 2.02(3H), 3.15(3H), 3.42(3H), o
s 45(3H) 54( fu n% mTth? f}leJcﬁrl%Qn s WP lEWing ROE t dptdtul in

_t| bi oti ¢ Fhhdthanol—0.08M pd:gp):.char acteri stic absorption at the

fol | owi ng wave tnmngzzhsn r=ea;sed | n recr procal centineters: Broad Band at:
100 65 St r OW - 219 e = 5§640 1460, 1380, 1080, 1020 2 '

Spegcific optical r"oo':atlon of FR—02A sodium salt is [a}3® —56.6 £ 0.5 (C=1, MeOH)

The nuclear magnetic resonance spectrum of antibiotic FR—02A was obtained at 100 MHz with CDCl,
as the solvent and tetramethyisilane {TMS) as the internal standard. Representative features of the
spectrum were Doublets at 1.21(3H), 1.31(3H), 1.74(3H), 4.63{1H), 4.87(1H), 5.94(1H)} and 7.32(1H) ppm.

s0 Overlapping signals of 4 other C-methyl groups centered at about 0.94 ppm; Singlets at 1.65(3H), 2 02(3H),
3.15(3H), 3.42(3H), 3.45(3H), 3.54{3H), and 3.58(3H} ppm.

The infrared absorption spectrum of antibiotic FR—02A in a Nujol mull exhibits characteristic
absorption at the following wave lengths expressed in reciprocal centimeters: ,

Broad Band at: 3400

7 65 Strong bands at: 1640, 1460, 1380, 1080, 1020
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EP 0 091 767 Bl Pronminent bands at: 1550, 1505, 1240, 1195, 940, 860, 720,
620-. Further characterj stics of FR-02A as well as the process for isolating
t he ‘e,nﬁ biotic are described in U S. Patent 4,024, 251. Ef rot omycin is found

tqo be unstable at el evated tenperatyre Ly in the presence of
nmoi sture 5 and feed conponents. & @rﬁfﬁgzah?m stering Efrotomycin to

animals, it is FOURNG M350, 7506! 18400104 o, b3, JaBShede the
ANt i of | C- r owels e e Aako, 6 1Pl D, is 81 \bdMithg {8 @htfiotibird @bdoiibed in
prem x is bl enderdtentt,024281i mal feeds foll owed by injection of steam

resul ti ng in a ﬁfrvtqthneﬂtyewhtpdw ensmble[aeele\qatedmemuxasn egially drethe preggnessof moisture

m nut es. MR injsteging, Fisptomysin arep

foed or extr uag?? 'fgfg'%.}ﬁu “?'?%mdb '}:‘ﬁ" ﬁ%’ﬁéﬁ’&%ﬁﬁﬁ“ E&?Eéf%eﬁﬁ '°'“"'$
stabilized be arngpaotessﬁﬁhs 15%).@:9&% 5:6&, ed Maybed ed OQFOAlGEaNGLY , 3
it i s desir ablea drextieled toogivecpeiiméd fodd. i otifed wordh aafrbﬁnyd‘mmuitlbe stabitided befarafiticambeof -

Ef r ot onmyci nat'ﬂcmde“‘PP@mP'rfeqdﬁm on in aninmal feed. of the como "E%
used met hods qmlﬁz 'fn'ifn ff:m;'q ‘j°§’f"ﬂﬂpl"|“?é'PF’Gﬁf°f'%“"’§fP'éT‘?mhaf‘FW|'fa‘!?€(95§f§°é° in to

ease, efficiencyy, @- (ethdALSF fo n %h%uoﬁ%s&“uhﬁ& belausd)6F ease, ]
literature i neficiedes gﬂaﬂhdeadehawo%rt &bstlﬁleﬁlﬁ&cdegérﬁed MOthé) iefaturdntiGde grbriulatibivited
St at es Pat emtspwwﬁmﬁgaﬁ@h@E (Urited\btbtlas Batant UB—A-US62%:885) Mﬁl,th?ﬁ&):h (Lﬁe-iAI-H@ﬁ&@B)
t hese techni cfifitherjotthasy |ft°aﬁﬂ‘@5fscfﬂ'“1!¥erfgt56 E'V‘L\" G anléull ation with i ?a but
cal (s, par 1yl YR o e S
but :unexpect ,m% ,p\mmaf\ occurre sacc Bs ere
i ncor por at egd Tanlb . Thh&fe&t@fﬁuidutﬁoﬂﬁf palysabehbrideQelffagerity to ﬁiha?ﬁhhrﬁ hyldroxitia orl thi ktebility
The ef f ect ofof ssoraykin starasyin arfimy) dreg atB0Chial ¢aritaingiéd dfiotegyeiy envitreagpesiumrpitydeoxide; gym
hydroxi de on 'f e YSiohLPHe 1 of efrotonycin stored in animal feed at [err],
(aljl contain 5% efrotomycin and nagnesi um hydrOX| de:gumin the weight ratio

1: 3). Magngsi um St or age %Mdgnesivimt | al Biorage % of initial
Poliysacchari des P°"'“Fﬁ'/‘€ﬂ“’6§<| de  hydroxideyp time r endPRIHEP 17 days -
12 |present 23 days - 26 30 Guar gympfanionic) g

pr ¢$ent 28 days ' 71 Guar gum (nonionic) pr esent

28| days o 79—CGuar gum (cati onipegsent pr es2s dbys 888 days

55; Tragacant h E[esent 28 days ' : 7§8 Acaci a
présent 28 Sy eum (anionicl g1 pPrRSe| gi nj c JBIORYS present
35| days _ 100 GlalgGinYsBnidhidi NAL € present Pr €S8abys ~ #6 days

82! Sodi um %I gi nate pr esent 30 days 69 Mai ze
starch _ pr Egasgum (cationic) 14 peksgr 28 days90 LocustS5Bean gum -
pr esent 14 d 83 50 Agar-agar present
14! days g’égaca"th For efrot ofjfEMH. | ncor&grdﬁ‘tsl on of al%inic acid

gi ves the best st abl | Acagihi on al t hough. gldserkNe pol yog@gyari des ligted in
Tabl e 1 offer significant protection. I n case of efrotonycin, the ratio of
alginic acid to magneé'ﬂ'umaﬁydr oxi de |spm$mrtant ag5dans be seen'®n Table 2.

Tabl e 2. The effect O é?u"g% macteam d - 5| um hyc%%m de ratio Pf the
stability of efrotonycin's ed in 60 gnl feed a 5rr] (all contaln 10%
efrotonycifi). 65 3  Sodium alginate present 30 days - 89
_ l R . Maize starch present 14 days %0
i s Locust Bean gum present 14 days . 83
’ . Agar-agar present 14 days _ 80
55 For efrotomycin, incorporation of alginic acid givés the best stabilization aithough all the

polysaccharides listed in Table 1 offer significant protection.
T blIn 2case of efrotomycgin, the ratio of alginic acid to magnesium hydroxide is important as can be seen in
able
Table 2. The effect of alginic acid — magnesium hydroxade ratio.of the stability of efrotomycm stored in
§0  animal feed at 50°C (all contain 10% efrotomycin). :




EP 0091 767 Bl % of. inttial % Magnesi um % Al ginic remai ning after
hydr oxi de A acid vv/w 4 nont hs storage 90 -

2611? 15 73 60 30 91 45
45 93 30 60EpP o 100 15
15 75 75 - 091767 B3 37 201t

shoul d be noted that the nethod of the present inveénbiiigtelis not limted'to
Ef rotonycn. Any ot her unstabl%eMéﬁ‘i' dryu%'s'"b‘r fot?d‘as‘li‘sgf‘@nents may be:

i ncorporated into animal feel%ryf er EZMNM at iTIPHENEARIERi ng hunan drug
formul ati ons®according to the fogmula and process desggi bed herein.
Particularly, for exanple, the follow ng drugs: 25 (1) lvernectin:ia

potent antiparasitic agent discl®sed in U1S. Patent 47199, 569. (2) |

M | benycins (antibiotics B-41): gntibioti % char act err;ed in US. Patent
4,144, 352; 39950,360; and British Patent gecr ficatiof No. 2,056, 986. (3)
Tyl osin and derivatives, e.qg., Al .V.: antggbiotics digglosed in U S. Patent
4,092,473. AIl.V. is the 3- acetyl-4"-isovaleryl derivative ([err] is «
acetyl and Ris isovaleryl in fofnula 1) & tylosin. 199 (4) Antibiotics
B- 5050 and tt r ahydr o- B- - 5050: d,;sscl osed |7g U S Pate % 3,853,842. (5);
Moci nycin and di hydronoci nycin, anti bacterial agents sclsoed in U S -
Patents 3,927,211 and 4, 062, 948.—(6) Col diggonyci n di sg@rosed in U S. Patent
3,657, 421. The physi cal chmmr—rhe—brdmm-cm vity and the

i sol ation ofzthe above-identified drugs are 35 disclosed in the above
docunments. |t hadtdbederbé aueticthat atmetivaethed pregent Maghtion & @otimited RlEotoaREin. ity other
granul ati on wi t"Pf‘aa'e kdreasionfopdisupgleintritnyavpdnrorposted ditadrimal ddeds griothepformblations
blefided with afff ’B; g;v"sffr't‘"'aﬁsafratcf%w? the fasvia pndprqcers desstiber herpin,Aagigdarly, for . 4
buch as rraggesr u degte i WLQ%O%W f@p&&?ﬁ%%gsl nto feed;

characte

Labl ets, capsul 932) M)Iberﬁic (anfitiétiedIB-241) Qdntibi zh@mﬁ.f§$€t'3fn 4,13%/843! 3 650,360; and
foncerns a met Mtdhaéte Seexificaibn Mo %086,988he st abi | i zation of the unstable or -

;eat- sensr tive vqmsow b\(rﬁnﬁblyﬁceglsmﬁdrdlU$§at!et4ﬂﬂa,ﬂ73re-$v('ethg3
TV e ﬁﬁ::. Bt i e
foci rrycr n, di hydng rmremwﬁa bt OJmEchr.a; Z“n 5\151 ﬁ@%@%ﬁ Snd
ncorporatlon Qb62882s e drugs or food suppl enments I nto ani nal ee s or ot

bor mul ati ons w t r@@vldmbmramdoaéd iol&So P 8857021.due to heat, humidity and
ptiher adverse gol oseg 7 By‘emt'?r*beeelswwgaqtmwao@tbp isaintion ofghe Wﬁ@enﬂfed drugs are
invent i on, End TRl éﬂx

Egbee ar et o Oaridelgehit
ventton, g Tkt Bhtradtls gl i B ol 73359. ‘ra'pr;ga:ﬁr,rm;rz s
Ir ugs or food wagppsiemechytioxide) Thai gravules ansls be Gﬁob@br fabd] tabletsBéapsules, or other
Lar mul ati ons sfaewlaasnsr eed, tablet and ca sul es. The resent i nvention '

brovi des a & 'h' f'b§°fﬁ stbi the upstatiie-er heat-
ronen . S AL B S o S e o N

ol
=f rotomycin, | gta'rulmé‘d hrﬁbleﬁttﬁhn&ﬁ:ﬁ%ﬁérﬂof t ééhQﬁlg opfooa ﬁrﬁﬁ‘ ﬁE'l?s or other
int i biotic B— sfemlatramstwrthpmtsummw dedoynglositioB-do&tn(heatMnidityC and,other adverse conditions. By

dronoci ffy cR’?F" bmwﬁmvfﬁwhe ipvention; anelin paxtiquianthe bretem! embogiments gdt outthelow, it

b 10 to 80 p& on anyjes for iluson, o unstpbie drugs or foor] gupplementy in
‘:;0) 80 pa?ts by \A'z@:":ae?&se AL%?E"‘ Fafor '&ﬁ."ﬁ E‘mﬁ?n foed

: tar atlon r'h
ymbodi rrent tmmbmamsl |ses (a) 2 40 parts by wel ght of the active

frgtbmml ivarnuectirg ia chilbemycinstylosih br, a quriedtive thiiegf, . -

gl cium al gi naﬂ{,‘ﬁ,”“‘ ﬂ*‘ 0,impcimyginy divdepmpcicivein of golgiromycin, o a
§.§fb€'° Rkt .@Jaqr )
f 4

2 AL 20-85 parts by
_| ght of a net atc)mcbdepms Weightdf gndsnm g,%aétapecrfa y preferred

Bnbodi nent ef thina nrefmdtembndrmm theformdiacapnigsst ses: (a) 5-35 parts by

i ght of an actf W@g‘, Weight of the active compound;
3 rts by weight of aiginic acid or its salt, preferably calcium alginate, or a combination
o thereof in the ratio 2—3 parts of alginic acid to 2—3 parts of caicium alginate; and

{c} 20—85 parts by weight of a metal oxide or hydroxide.
60 In the especially preferred embodiment of this mventlon the formula comprises:
(a) 5—35 parts by weight of an active compound;
(b) 15—50 parts by weight of alginic acid; and
{c) 20—80 parts by werght of magnesium hydroxide.
_ Efrotomycin, while it is unstable in the below-described feeds and feed additives, does not appearto be
65 unstable to water alone. Thus, the process of the invention is not a strict protection method against
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(b) 15 50 part.s by weight of alginic acid; and (c) 20-80 parts by wei ght of
magresi um'hydr oxi de. Ef rotonycin, while it is unstable in the

bel\%\[bdescrl bed feeds ‘and feed addltlves does not appearto be 65 unstable
tQ ter alone. Thus, the process o nis not a strict
protection method agai nst 4 EP Oégg?eo;s{;vg? Egdrol ysis. The formul ati on
of the invent l‘\GFP' 'F-Cﬁhéfﬂf@u'éﬂﬂ‘ |°bthewe@°'aqateﬁsenﬂaetneraamsas*#temrqﬂm tnnee seever?&e

1S his ectl
Of feeds Thelsm éﬁﬁfgﬁm w\t%co ne % hg cause B Cﬁ
that this probRGhiddebmpdeadbittind mmsmﬁlaﬂ.lfeaa R4 co eneﬁermﬁuura &ma.a hfeedsor ¢
COMPONeNt s g febdikke fomapbnbme butCaMbRAisd $16ble)GHIRH A cbiitiond, IWAB baheft frm {8 se of the i
specified conpsmthmmmm for use in feed or feed-like conponents, which

are unstable jn E@ﬂ‘u’qﬂ’a 'E b?)tedgﬁ“P‘éfé ‘4';9 efneqw%'smnedmwvmyetewamﬂ@r ;
inder neutr o SERUAL Jb‘l%feg gm@%%%'ﬁ .;::g*mmf; &;,?é -
I nventi on. Eosddamaarowa&nt o@{h s pareniaticly

CO
m xed and aggsoivemtnaéded is\L065h-2 oal s pef\pIuad o@th‘e&nnkea utgPéauehtB. u6 lﬁmuw& Blendis -
suf fi ci ent antityed. drgd, andsespepedto yield grany svesd\saesemerratl\{etvrth mainheamoleczswrwuae

et hanol or rreT'Pf&'hgij:eﬂv'q5’“’t"? uigtol E‘Vgcg\ﬁ i vl ket Q‘ry;
e ro ] a ov a a ained b d o th .
or a mxt urg ﬁl&%& at qlen(lf R%{g%ﬁaéz Cﬁ‘ e réhuldtell
mass of the dﬁsawceduameélﬁtmmgéd ingPedidhts )ha{' u&ﬂsumﬂa aQ ltdtholﬁé?llt y.ent;raheedﬁ :
is 0.05-2 vol grmiesper vol une of the m xed ingredients. Subsequently, t he _
wet blend is sj é'b?edmmd‘lt ot fiologierlly setive eprogound | F'EI Iearmvéy ghe maost |
Loy L B S %%ﬁe o T §§m::::::fe:: -.

m xer - granur L g h'e'araﬂul t‘lﬂp‘ﬁgd iR @htmal feed, itis -

Alternativel yususllvauognpaau ﬁtﬁé}aﬁro FoRsRAbEy 0082 kg lpBrandhre: tarDib atHisvel they

dry corrpresstlf@fdome 15 |n r edi ents |n the |nd| cat ed armunts foI | oned. b

subsequent gt bk é,,g@ };%'?5; *"%t:ﬁ’rt‘ﬁ,. T ?f;@y

drijed into grsyau & Yrdhtidled @ szQﬂ‘b@g'ﬁ 4 Y6 Abini N@ogﬂmm & about
gr anul es nay 39e—6oet), peteeablylyy abamt umefcmasdut 6-cN8/ durs? Déualiyodbgat 15—20 fours. npmm/, the :

per.cent to 3; osgtlr feg oney. be) tesereanerhthrouglf 30 rhesh |(595 umt orrogher $uitakie sprrep &d Qhtainythe reguired(,
corpounds i d. - and.the r uItln psition t {
di sper se din aﬂ%lt%r&zﬁxélbf xm ﬁﬂyg? o 3he iesed mlxm(q%pqupayor ?o?léwedsny nb ﬁ?ﬁ and :
by itself. Vihen ah fisagiit B Ao raﬁuraffer bf noenno%mumlmufaaadnayiﬁeaurﬁuxéma:lshmble
I ncor por at ed ingrt dilyents siick a9 factad®osiicrode, taldiGm ngosahmle reibemapbial}md)ceﬂulesekgslpmratmg :
Metric ton 3 cPoaws (@ estarph ofjdts | masficatigess orl lbrispn awuﬁﬁl U LHtaprate rptearic_acid,

(oo que s TR gammgwm o e e
t hor oughl y i 'Xethe f 10480 45 AiusHado theHiréHarbtion 6Fob po%m srmgﬂeweumn -'
hydr oxi de. An adequate anount of water or other solvent is added to obtain

a wet mass«of required consistency. The [Eemwdleél ng aggl onerate is then
granul at ed by pAdetbispdiwas Brageredsfram mixingthg foliaying OMPPIEMSzr cen and dried at
about [err], preggs t,yeogg 0 f ut 5-48 ‘hours, wusually about
1%-20 hours. Ophig ( h@g%@ﬁgﬁgm.ghge rescreened through a 30 nesh
(595 I'im @ ot Magnesiumthadrbxddes Cria@a pdrs bylweightt t he required 30 size.
Alternatively tWatfi xi ng can besut!"amtuteeramte| n a high speed m xer

gr anul at or -f ol | %ﬂeﬁ h{l«ir@ %nrgesg £S{ 45ch°r62 hoLglag{&ggreQ&SL &? &Ht

[err] to [err] dri Wa?'co Q @hich ﬁwa\}tﬁe iehded With Siflerlirféft ingredients,
pe%for M ng s hey.,ioilatrith halid ahditherd MEdIbYratéd iN0 aRnal fo&l A ehairate of 08—t2kgPei tbmtol aehieveahie
di | uent's sucIrppropriatecdase The stabilizetiom, of Efbtoinysin WisGIShienet in kath the Eremianddeed ds jshawn
cel I ul ose. DieloWimiablallng 35 agents (e.g. starch or its modifications) or

| upricants such as magnesi um stearate, stearic acid, polyethylene glycol or
tal] c may bg; added. The blend nay be filled into capsul es or conpressed into
tablets to allow the adm nistration of stabilized drugs, e.g., lvernectin,
asf a conveni ent oral dose. The follow ng exanples are intended to
iljustrate the preparation of conpositions of the invention. 40

Exanmple 1 4 wet blend was prepared fromm xing the foll ow ng conponents:
Ef;rotorrym n (60% pure) 33.33 parts by weight Alginic acid 13. 33
pa;rts by wei ght 45 Magnesi um hydroxi de 53. 34 parts by wei ght Water
sufficient to granul ate




The wet bl end was sieved 16 nesh, dried at [err] for 2 hours and then

i escreened 30 nesh. The dried grahul e was used-in a "concentrate" which may
f ffen be bl ended with other inert ingredients, 50 e.g., oiled rice hulls and
henlncorporatedlnto animal feed a 052kg per ton to

achi eve the appropriate dose. The stfﬁﬁe‘iiﬂ’@! E Ef r ot onyci n was achi eved
In both the prem x and feed as shown bel owrigpgefiabl e 111. 55 60 65 5 EP O
091 767 Bl TABBfabilitylof Shpmbtidtddt 3nd pFotectef IERbRMAYET (1806bnf) (10 te@d billpditbted teodl)(CdnBentrate
{100 ppm in f ExtRing28% by MeightRfrofomgein: nfe@uAic & My devietioobnt ai ns 20% by weight .
Ef rotonycin;snmeans 1 std. deviation) 5 ‘St abi l'ity in feed :
Stabllltyln(vv/vxp/olnltlal) peIIetedfeed 10
St or age Ef rot onmycin u)nceng"r? Wbt nital—eendi t i ons -

)
60% pure) Concen I\g‘g}én ﬂﬁks [err] Stabllltym :
DA 131 [e5r] - sorme ooy C3ncentra%0 7 11<v#v§i“f°31fﬂys lerr]

f‘

32, Conditions - [ err{0% purell1. 9 3. [err]
16.5 6.3 75.0 8T — 5%8 57 1erT Trace 731 13.3 1
6.5 4.7 6 wks [err‘f 5 372 74.6 4.2 ¥R 1340 . 2 50C
(r)a e s 78.8 8. 3 3.67 12 vkSgr3hqEs]  sors
e
i

OU'IU'II—‘

6 12.7 75.0 8 1 30 Fol | owi ng substantlal'ly t he same procedure as
scri bed above, but subsleys u®"ig f o2.IB 49t onyet n used therein lvernectin, ,
ere is prepared a stablllzeg gonce trate of lvernectin. 35 Exanple 2 A ..
et bl end was prepared from mXi'ng t % ?Iowl_rTg conponenTs. 40 :
_frotorryC| n“(60% pure) 4wks35 pects bjssiesght Ahgh RigG aci dggs 4 .. 18.33.
f@arts by wei ght Magnesi um hydr oxi de 73.32 parts by wei g?lat V\%ter
HBuificient to granul ate The weChl ertacgas t r ea?&t+as3 desceasoed7i n Exanple 1

ndthe stablllzatlon eve n fe sho el ow. . Stablllt in feed i
%W)ﬁ‘m ti a‘l%q’ iz1£"(’/\,ks ""94_?[-:&12” 821 -‘}’

torage cond tions 91.3 7.9
lor 1] 81.9 8 7 7 WKS50°C [elfré’cla 788+89 8  Seql { 867 ]
.1 0.5'12 wks B%ﬂ 96.0 + 9.6 Fol | ow ng substantlally t he
afftve,

gane procedure -as descr? but substi 108+ M7 f or EfSoct dMyci n used 65
fherein lvefhectin, t _ T7¢

fvernmectin. 6

Y-
¢

therem Ivermectm, there is prepared a stabilized concentrate of lvermectin.

l _ Following substantially the same procedure as described above, but substituting for Efrotomycin used
35

| .
_ ' ' Example 2
lé A wet blend was prepared from mixing the following components.
l
o 40 Efrotomycin (60% pure) 8.35 parts by weight

Alginic acid " 18.33 parts by weight

Magnesium hydroxide  73.32 parts by weight

Water sufficient to granulate

¥ .

The wet biend was treated as described in Example 1 and the stabilization achieved in feed is shown
: below. :
1
L. 50 : ' : Stability in feed
F | : : Storage conditions - (wiw% initial)
] dwks = 40°C 91.3+79
f 5 . | 50°C 819 + 8.7
f{é 7 wks 4a0°C 89.8 + 86
qi - 50°C 721 £05
3 12 wks 40°C 96.0 +: 9.6

Following substantially the same procedhre as described above, but substituting for Efrotomycin used
65 therein lvermectin, there is prepared a stabilized concentrate of lvermectin. .

]
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EP bO’Ql 767 Bl Exanple "3 A wet bl end was prepared by mXxing the follow ng
conponent.s. Ef rotonmycin : “8.4 parts by weight 5 Al ginic acid
45.8 parts by wei ght Magnesi um hydroxi de . 45.8 parts . by wei ght Water
sufffcient to granul ate The wet bl ERJ0WSS 762Btd as described in Exanple 1 ‘BE
andithe stabilization in feed is shown beI ow 10 Stabrlrty in feed Storage 4
Confi ti ons A g trntral 20" Fs ' 99~

9 1b Exanpl e 4”AehRIEndIres REFPILE yd?é'B%l 8 BV“H%??"R he fol | owi ng corrponents
20 Ef r ot Omggdebmycin, 8.4 pardyiwaighty Wei ght Cal ci um al gi nate .
45. B. parts by wginghikidMagnesi unisbyattstviwadight 45.8 parts by wei ght Water
sufficient to Heonesikmthgdreide 453 pertshytwelghend was treated as described in
Exafmpl e 1 and ™" st abi | i zat i SHffiFient fegsepulat® shown bel ow. Stability in feed
St of age Condi t i Wet ble‘%%%eht@d g& &L&rﬁ&ﬂn Example 1 and the stabilization in feed WRR& Rlow.
lerf] 1w 500C 82 5 35
Ex le 5 A wet blend is prepared by m xing theSfablllﬂvmfﬁwg conponent s.

Ef ?E.Zorrycr n - 8. Storsge Eandifgnsyei ght - Cal ci uft Bt te 22.9 parts

by

ight Alginic acid 9 weeks af80°C Parts by vver gggt+ gnesi um hydr oxi de .
partg by weight Wate stf-fctrerm—to-granul ate The wet
bI end Is treated as descrr bed |n Exarrpl e 1. Exarrpl e 6 A wet blend was
prepared by mxrn '\%deo Io male 45 Ef r ot onyci n i
4 parts by wei™ ?'e aﬁ@"’@?’% xing the fallowi %c%"pr‘)’ﬁ?'\’s by weight Magnesium

hyjr oxi de,, 455&@6\[&:5 by wei gBls p¥Mattg hweight sufficient to
granul ate 55 Calcidhelgingte bl endisepsarstoyeaighd as descri bed in Exanple 1 and
t he st abi | i zat Magnesium hedsexides 48 wnertshy|weight St abil ity in feed Storage
@Tr tions Water  (\y/ wos i nistifficignt toggsanulate 14 days at

[erf] 25 The wet blend \9& tregtet?gs vﬂ@&‘lﬁecﬁr‘l ELa‘?rfpiJ 1 and the stabilization in feed &Xhown blowlays -

at |500C
_ Stabllrty in feed
Storage Conditions - (w/w% initial)
30 4 weeks at 50°C 8314
8 weeks at 50°C - S 82+5
d Example 5
A wet blend is prepared by mixing the following components.
Efrotomycin 8.4 parts by weight
< Calcium alginate 22.9 parts by weight
Alginic acid 22.9 parts by weight
Magnesium hydroxide - 45.8 parts by weight
Water sufficient to granulate
| T is The wet blend is treated as described in Example 1.
E)'ca.mple 6
A wet blend was prepared by mixing the following components.
1 50 Efrotomycin _ 8.4 parts by weight . .
' Maize starch . 45.8 parts by weight _ 3
Magnesium hydroxide  45.8 parts by weight '
Water sufficient to granulate
: 55 The wet blend was treated as described in Example 1 and the stabilization in feed is shown below.
‘ Stability in feed
Storage Conditions {(wiw% initial)
60 14 days at 50°C 90 +8
28 days at 50°C 83+9
56 days at 50°C 67+ 8
65




EP O 091 767 Bl Exanple’'7 A wet blend was prepared by m xing the follow ng
conmporent s. Ef rot omycin . 8.4 parts by weight 5 ‘Alginic acid -y
45.8 parts by wei ght Magnési um oxi de parts by wei ght Water ¥
suyf f\f‘gl ent to granulate The wet bl endEﬁaQQQBZgZda ds described in Exanpl e 1;
and the stabilization in feed is shown bel omampi@7Stability in feed Storage %
Condi ti ons - A wet bhigndSvas prepared by nii@ngithy follawind@P@onents. . 94 2

15 56 days at [err ?fplnsbylﬂez 5 nont hs at 500C

I]Efrotomycm ight

82 4 20 Exanple 8 A wet blend was
prepared by mX| ngMgmlc?&@l,,lﬂaaM ng Q@gﬁ%%ag:g::ﬁrotorryci n (60% pure) 33.33 ¢
parts by weight Alateic acid sufficienBfd.gladulgr t s by wei ght 25 ¢
Megnesi um hydrOX| d 33.33 parts by wei ght Water -sufficient :
ta granul ate e wHP BT BAE veaerind s Btribes infBxeEPl ) and 1 SRR et ahaucpelow.
stiabi | i zati on | n feed is shown bel ow. -30 Stability in feed>l O ag€ {
C@ndltlons Stordg Codditiond) | N Mashwiss rRIKS at [err] }
93 6 35 12 weeks—at—3+c ( Sodi um-Sat——— 113 7 ;
Pdl lets 12 weeks at [err] 18daVsaf5"°c 84 1943 12 weeks at
[ & rr] (SodlumSaIt) ? Exagl e 9 A vet bleé%d yas prepared by
ixing the follow ng corrponents Vermectin I part by weight
Altgi nic acid 5 parts iawdnfhbgmm"ao Magnegeitn hydr oxi de 49.5
p#rts by wei ght \Wat er —suffTcremt—to granutrate-The wet bl end

s treated a¥ des r|b d.in Exanple 1 and t Pemplegbilization in feed is
sffown bel ow. St abi r'f'yb?'}‘f“Péeﬁp%m"r'nﬁweéqupmww St orage Conditions

| fermectin | VeEmgsnicin (60%150re)  35.33 Fdrts by weight 90 14 days at [err]

8B 4 weeks at [ er rMNginic acid - 33.33 parts by weight 85 8 EP O 091 767 B1
arrpl e 10 A 3l endMPQﬂeﬁwepmrmheby 3aBXpamg by lveighto| | owi ng conponent s. "
er mectin suffigient &o gsgnulets ght Alginic acid

it
; . 5 parts by wei g'me wet blend was treated as described in Example 1 and the stabilization in feed is shown below.:
30 " Storage Conditions Stability (%)
ki — |
In Mash
12 weeks at 37°C _ . B+6 b
i 35 -' ) 12 weeks at 37°C (Sodium Salt) - 1M13%7 ;
4 Pellets
I3 '
g1 12 weeks at 37°C 84 £ 11
12 weeks at 37°C (Sodium Salit) 93+8
Example 9
A wet blend was prepared by mixing the following components.
lvermectin . 1 part by weight
Alginic acid 49.5 parts by weight

Magnesium hydroxide 49.5 parts by weight
Water sufficient to granulate
The wet blend was treated as described in Example 1 and the stabilization in feed is shown below.

Stability in feed

(wiw% initial)
- Protected
Storage Conditions ivermectin Ivermectin
7 days at 40°C 20 —_—
14 days at 40°C 82 -

- 4 weeks at 50°C — _ 85




EDirecthy conpressible) 32.5 parts by wei ght Magnesium hydr oxi de
rts by wei ght Magnesium stearate - 0.5 parts by weight The

bl enq:,,-i's t hen conpressed on a suitable tablet machine to produce thin
coppatg§s which are then mlled to pr a8y g of about 0.5 mMm _.
dianetgr. Alternatively the blend may be passed through a roller conpactef
foll owed by screening. The granule is thefxdmuol0porated into feed as £
descri ped i n ExanfPlendjis pregargs by ipjxing the folowiag comipapii®si s prepared by ni xing the
fol | o ng conponegisectin- | - V- 2 parts by, weight 20 parts by wei ght 20
Alginig acid? Alginic acid : 40 par t.shdndsiviidht Magnesi um hydr oxi de
40 parks by wei ghStaidh(Directly compressibie) 32.5 parts by weighsuf f i ci ent to granul at e’
The bl end i s Mpengsivmhydtoxidlescri bed i32-S5PR weight o5 Exanple 12 |

Preparfat i on of Taﬂ?@ﬁs'%ﬁﬁﬂ?‘ét i on 30 05 parts by weight | _
rams | myr ediiiblend is then compressed on a suitabletabiet Tabliflto bréGUcERE domhpabisiiMidntare then

MITi i
1.5 3 milled to produce gralétof BEbat 0.5 mAldiameter. Alternatively the blend 3G9 be passed through a
M crogrystal | i melleceivipadteySatiowed by sE@éhirfgl avor o ' 250 40
Di basifc cal ci um pHS$Rue i then incorppratd intg feethasdessripagtin Bragple 1. 9 45

The active gmanule is blended with a portion of the dibasic calcium
phosphate and then incorporated with the Ekampiril mcrocrystalline cellul ose
and bone neal fl dhiyet biepdisprepared byymixifg the fellowisg semeenptrogenei ty of
lvernectin, the rnggnesi um stearate addedyand i xifg continued for 3.mnutes
bef orle conpr gssi Qligitlflaca SUi t abl e machi neg %Eet contains 75 pg of
| ver nfecti n. ExanmMagndsiinPivamsidat i on of Coqopudtsbyrvaiigiul ation M I |igrans per 55

| Ngredi ent Water . Capwficienttygemtate i n granul e as prepared
in BEdanple 9 10 Starch . o : 109 60 Magnesium
St earfat e 2 e Blefend 's trogted) asfegcribed inFX MRyt edi ent,. starch and magnesi‘um

stearfate are bl ended together. The mixture is used to fill 65 hard shell
gel atfi n capsul es of a suitabl e si ze at a ?"P!EP'“\XF h|t .of 120 ng per capsulie.
9 |EP 0 091 767 Bl Exanple 14 Fol I°B¥P49g of fitb! SRS of Exanple 1, a |,
pr ot 4ct ed wel, bl end contai ni ng moci mycin was prepar gahiarahid€ Protected wet ¢
bl enq was granul ated and incqaémﬁa,ted i nto nmash or @@gimel | ets containing
100 gpm of noci mycin. The stahbility was noted-as—follows (percentages of ©

origijnal after the indicated lvdrmestipgrapgdel) : 5 I n masH8 6 weeks at
0 .
[err] 31300 L Bone meal flour 300
Microcrystalline cellulose ' 500
Flavor 250
40 .
Dibasic calcium phosphate 739.5
. Magnesium stearate ' 9
N\ 3
' 45
. K The active granule is blended with a portion of the dibasic calcium phosphate and then incorporatgd
\ . _ with the flavor, microcrystalline cellulose and bone meal flour. The mix is blended to ensure homo_geheu;y- :
- of lvermectin, the magnesium stearate added and mixing continued for 3 minutes before compressionona .
_/ X 5 suitable machine. Each tablet contains 75 pg of lvermectin.

: Example 13-- .
Preparation of Capsule Formulation

Milligrams per

ad Ingredient Capsule
ivermectin granule as prepared in Example9 10
Starch 109
60 o
Magnesium Stearate 1.0

The active ingredient, starch and magnesium stearate are blended together. The mixture is usedto fill .
65 hard shell gelatin capsules of a suitable size at a fill weight of 120 mg per capsule.




6 sweeks at [err] - 99% I n pellets 6 weeks at [err]

96%, 1.0 . 6. weeks at [err] 83% The unprotected drug ,
has a stability of Iess than 25% after 2 nont hs at 37C. Exanple 15 75
Fol Kol ng the procedure of Exanple gpa §Ze§1wet bl end cont ai ni ng 3
gol di nonycin was prepared. The prot ecte we | end was granul ated and {-_:Z E
i ncorporated i n‘:ghowmgéﬁ The st ab| | i t | SExpmpled4 as fol | ows: Storage 4

Condi ti ons &S"m{‘é‘y ’% aprotected wetblend contammg mocmgc:w 3
protected S

97% C ai ms 1. madintycinOThe s@bifid) ?-ﬁot ncor?‘;) X ﬁifg%f m r@g rg?zmwﬁgﬂ;)ﬁf p

f eed conporents, conpri sing: to 70 a :

Efir ot onycin, | vl‘)r’?ﬁﬁbtl ﬁWGaKSm I benlgm‘icn tyI wen or a derivati ve t her eof ,

afiti biotic B-5050, anti Biyvegltsi teP‘raa‘i‘Fydro B-9%050, noci nycin,

di: hydr oNDCi NYCi f pRRetsdOleHeDRNY Ci Ny 4gdc @ CO ation of two or nore of them
( 10 to &0 parts by eeiegldt Of alagicni ¢ ac or a salt thereof; and (c) 10

ti 80 parts by weight of magnesium hydroxide. 30 2. Aformulation as .3
cliai ned i n O ai Ternprategipd dring bdsa stabiityrof lessf tham2§tcatiechmontes) at BECf rom 0. 1 to 70%
b | wei ght of the granular formulation. Afg)rrrulatlon as clainmed in CIalm 3
1§or 2 i n Wi Chrdib@ing @b bfdcddireloftxafiped a Wd%:\talgl e a\} ;&r "4
( ti 20- 50 palTheprbtgctedivg blendivad g.hﬂw&kp@'aﬁﬂ ﬁw&ﬁdr etpﬁ\to fbed. 'ﬁﬁ bmg ras;ed é:fiI% §’5 3
S 'ts by weight of magnesi-um hydroxide—4.- . A fornulation as clai ned ©
B m 3 in which the ratio [$jorageiCgnditicns (a) 5 BSSmmtvs%bf i ngr edi ent (a)

(

¢ 15-50 parts of the al gi ni C (c) 20-80 par nmagnesi um ¢
ir oxi de. 240 5. Afo nu{%avﬁgr?kg’sc clained-in ﬂs" in which the ratio © #
wei ght isClams 5 parts of the ingredient (a); (b) 47. 5 parts of the C
ji ni ¢ aci d, and c 47 5 parts of magneswm hydroxi de. 6. A formulation
cl ai maglf in a § r&?ﬁéﬁg %"Wﬁ“!f'hgﬁ wh'émtf mp@eﬁ_t# rce'lv‘:?mtwét t:erneof o
7. ¢ S
ysaccharl dﬁnm&l ki lidifgw@ Gﬂﬂ&re bﬁth it ra”—gysg?ﬁ?, Vcladgl Jn irome clmycm or goﬁltngmg:w 8?‘3
iture ther eof(b! 18toan rtousewgrftofalmmeamd.rrag;amhsieaﬂalm&i ar anul ar formulation
iclaimed in Fl ﬂ%‘!‘/ pf mangesiun) hydraxjglar i ng a wet bl end of the
rponent s""de,gig,ﬁ E?ég't 'ﬁ"{?ﬂon %'95" injyyhich the T?P}‘"Eﬁf ingredient (a) ip{romi0yjte g0%by h
ber, a lowe tlon s QM\E lnaélifﬁa(yz] RHewiidn e BligsUr € Of two or nore of
e 50 (2)(a)d+-yomtb elg ()8) preparing granules of desired
es fromthe "!iIZEﬁ'éP pagts bAnglu@éﬁae alaimcca'k.z\:adlonu&::an-n Caim8 in which the
jponent ¥ a) i Wfﬁrﬁb m pydraxiagec et 4"- isovaleryl tylosin,
Ei mycin, or ggsq?é a1 ﬁc'a' d";é%’f‘@d’é‘ﬁ‘é‘“h@‘*&"&%ﬁﬁ’&gﬁ“r\s Caim8or 9in
ch the rati gp)as—s$ nsemwslgmac.ds as defined in any one .of 55 Clains 3
i 5. 11. A phdg) ARc8ubitcafl magosspeshyidionide.conpri si ng a pharmaceutically
Eept abl e‘”car |51'§f°"a‘ﬂ °ans elgimed inj Glaim 4rimwirich thé ratio y weigihtas  or mat i on
Fording to a( mc‘a%dto 7. 12. A conposition as clainmed in

aim 11 in whlkgb7 n iurh By 0%m mal feed. 60 Patentansprfiche 1.

o stabile, BOx fangeatiae wuhaned Mragy a,uéed){s i R WhitH fHarelieRQE) /B dtdmyliaNg 1 N
hr ungs kdfrpo né-r& femuk@nm #aalaimd(h arfy dijecélin claintin Whickes.poly€ictharideqeliifg dgehtasaiginia,

h | ver mect¥¢¢ ' ﬁg%bmm"@@th ¢f25| n, oder von 65 ei nem Deri vat
S fl
Opry von Ant ﬁ?bﬁ?ﬂ f th Eﬁﬁmp&ﬁ;{n l§:I‘?ep<:|t: ed in se&%waﬁwq d(E)t Pﬁp1bymlxmg

cin, lv.ch water, a Iower alkanol a lower alkanonone or a mixture of two or more of them:
P (2) drying the blend; and

; . (3) preparing granules of desired sizes from the blend.

9. A process as claimed in Claim 8 in which the component (a) is Efrotomycin, lvermectin, 3-acetyl-4’'-

isovaleryl tylosin, mocimycin, or goldinomyein.

10. A process as claimed in Claim 8 or 9 in which the ratio of the components is as defined in any one of
s5 Claims 3 to 5.
1 . 11. A pharmaceutical composition comprising a pharmacsutically acceptable carrier and an effective
; amount of a granular formation accordmg to any one of Claims 1 to 7.
12. A composutlon as claimed in Claim 11 in which the carrier is an animal feed.

so Patentanspriiche

- N _Q () (@)

1. Eine stabile, kdrnige Formulierung zur Verabreichung einer Verbindung in Nahrungskomponenten,
f enthaltend:

] (a) 0,1 bis 70 Gew.-Teile von Efrotomycin, von lvermectin, einem Milbemycon, von Tylosin, oder von
65 einem Derivat davon, von Antibiotikum B—5050, von Antibiotikum Tetrahydro-B—5050, von Mocimycin,

10




EP 0 091 767 Bl Exanple 14 Follow ng the procedure of Exanple 1, a
prot ected wet bl end containing nocinycin was prepared. The prot ect ed wet
gnd was granul ated and incorporated into mash or feed pellets containing

ppm of nocinycin. The stabili tE ‘1?9 foll ows (percentages of
oai I

or| ginal after the indicated tine per| mash 6 weeks at.
[err] 100% 6 weeks at {err] Example 14 99% | n pellets 6 weeks
at [err] q}y% g_glle procedure of Exampe1 eqted wet blend catgtal l@g cimycin was

tecfed, we d
inor ot cet oo SRS gt g@zw&: R s
Exanpl e 1§ 15 | ow n roce dure o rot ected we end

cont ai ni ng gol tmmhrycwrweelss pre[aa:loecd The 1g0%ot ect ed vvet bI end was
granul ated and i ncor pémeesd i nt gt 3%ed. The®k ability is rated as foll ows:

St orage Condit Sta ty (9 0 6
weeks-at [gerr] "%ﬁet_s 23’::';: Bﬁé&% d ai f@ A stable granul ar fornation
fior adnministering a compound in feed conponents, conprising: 25 (a) 0.1

'f-o 70 parts byTheeingatected drif haxt ostatditnof ldsy @ran@e% iafter 2anamtisred®Ci n, tyl osin or
i derjvative thereof,. antibiotic B-5050 an}l bi oti c tetrahydro-B-5050,

Hoci nycm di hy, | " o in are
L™l e S YA OB e L A0 DBl il CORIARE il e

vereof ; and (c) 10 to 80 parts by_ weight- of. magnesi um hydroxi de. 30 :
g f or nul ati on as cl ai med i rSt@hgsd Ganditions whi ch t heStabittmfé) of i ngredi ent (a)

& from0.1 to 70% by weig granul ar forTu ron. 3. A formulation
s claime® in daim1 or hqt‘ﬁe%fﬁ'g%cthe ratio js (35;;2440 parts by wei ght
[ ngr edi endaingsd) ; (b) 20-0 parts by weight of the alginic acid or its

ft; 35 (C) 20-85 arts by wei ght of magnesi um hydrOX|de 4. A

br mul at i on. as1 %@mbferraﬁtm @ruaﬁlm-mme?vm 2 ¢amnodnd ig f n'nts.ucsr:c i n95 3p
arts of fngﬁt?b@titl anti %ﬁrﬁ%—% Bfocl mglﬁ/

hrts of nageRsihddigh [.,gxh ahon As . a| me

whi ch t he r(atioao by pamubgm.gmsof(aa)mcscnaaftaSalafuerb&feaudngr edl ent (a) (b) 47 5
irts of the a(P 1|0m&°mt$§ywa9ht0(m gnbFiu® hydiokide.of ér“n;?_neswm é%drom
br mul at i §n ¢ tof%‘e A °Ta i1 iy which the amquegiyeF ingredient (@kis & O(149 7?°é bV
 rotonyci n." "% %, m. 1s3a ftB%%‘&%%&nﬁEﬁ%Mm@Qy preceding claimin
ich the pol y(s)ap_ccg bfiBgradiéHiia)] S al ginic acid, calcium alginate,
arch or a m(htmobérsrbs@feugheoftub umcmorfuersalpreparl ng a stable granul ar

hr mul at i wn asic Praaitsiby V\@ga'i‘?h"!?gt'%w" hydrwideses (1) preparing a wet bl end
the conponefg)éfggﬁ ﬁ'ﬂf‘f]‘? ede téﬁ@'ﬂ 5H'§”’"(“§')t“° '(’B? %was"?d’) of daim1l by
Xi ng W th wabges: parRV¥F he 9 lg; @ | ower al kanonone or a mixture of two

i nore of the(anzos-eoparts(oﬂ)nagilfe;iu;ﬂg.yarbﬂdéal end; and (3) preparing granul es of
isi red s#zes 5 Adermulationdssiaiineddn Clainps moich thesratié by weightiin Clai m 8 i n whi ch

e conponent g)a2)793F“§°fEf‘?t9 l(ﬂ Ixernectl n, 3-acetyl-4"- isovaleryl
| osin, noci r{y,)q,l,ﬁ,pa ;o ide10 A process as clained in aim8 or

AL whi ch t hes, Rddrhvia® ﬁ.mwawéesa.héaaa if @hich ffdrddlen@(@Yis BRGoMRci5
ai s 3 40 5.7 Aiqrmmatphass gaited! in a0 @ precadiiip Olaint in hich GH¥pblySacttgride gelling agent is alginic

har naceutlé‘a‘! clemeb Q!c'b‘Hrarm'aneahﬁIOQiﬂ ef fective am)unt of a granul ar

] bl ular. formulation as ¢lgim p
pr mat i on aCC thjco gﬂ Ilﬁé:'e[sc baem g)n 2?}& Zﬁc 5%?/ mixing
bai med in ﬂtl@-h |dvﬂr nslha @PBI'I&E ol §mﬁ¢[&1r@- f them;
' 50 (2) dn/lng the blend; and
{3) preparing granules of desired sizes from the blend.
9. A process as claimed in Claim 8 in which the component (a) is Efrotomycin, lvermectin, 3-acetyl-4''-
|sovalen/| tylosin, mocimycin, or goldinomycin.
10. A process as claimed in Claim 8 or 9 in which the ratio of the components is as defined in any one of
s5 Claims 3 1t0 5.
11. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and an effective
amount of a granular formation according to any one of Claims 1 to 7.
12. A composition as claimed in Claim 11 in which the carrier is an animal feed.

60 Patentansprﬁche

1. Eine stabile, kdrnige Formulierung zur Verabreichung einer Verbindung in Nahrungskomponenten,

enthaltend:
(a) 0,1 bis 70 Gew.-Teile von Efrotomycin, von lvermectin, einem Milbemycon, von Tylosin, oder von

s einem Derivat davon, von Antibiotikum B—5050, von Antibiotikum Tetrahydro-B—5050, von Mocimycin,

* c L M § * _




60 Patfent ansprfche 1. Eine stabile, kdrnige Fornulierung zur Verabreichung
ei ner #Ver bi ndung i n Nahrungskonponenten, enthaltend: (a) 0,1 bis 70

Gew. ~dei | e von Efrotomycin, von Ivernectin, einemM I benycon, von Tyl osin,

oder Jon 65 einem Derivat davon, von gptgiggqi7z¢/BH- 5050, von Antibiotikum
Tet r aljydr o- B- 5050, von Moci mycin, 10 | 111111111111 11111 211111 111111 '
EP 0 ¢91 767 BY° T g M Wﬁp '"e'amg- lKamH B YQF, 2WgiAger RANFRERN davon:
Konbi mat i on von ,9 Clac s\ bina e:cgeml e Gew, - Tei l e von
Al gi ngAur e oder ) BiRé'Fonad IEr @-\Ménn ARdpFuch 1 beansprucht, wobei 'dw(Men&Qdé%lB%staﬁteﬂs {a) 0,1 bis
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{b) 15—50 parteis en poids d'acide alginique;
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60 6. Formulation selon I'une queicongque des revendications précédentes, dans Iaquelle I'ingrédient {(a}
est I'Efroto-mycine.
7. Formulation selon I'une quelconque des revendications précédentes, dans laquelle I'agent gélifiant
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