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" BACKGROUND OF THE | NVE Dental calculus, or tartar, is a recurring
calcified deposit on the surfaces of the teeth of many nanmmals, including
- humans, and WewBgiskcat ed dogs and cats. It is generally recogatrwssh/ vt
dental cal culus develops in a 10 sequential process that involves the
accunul ati on of dental plaque and the subsequent calcification of the
pl aque by saliva, which contains very high concentrations of calcium and
phosphat e. Al t hough calculﬂa: Eer §E; ij ngﬁ gireitlf rgsponsible for the
devel opnment of oral disea - f condary, or
contributing factor in the o 2 MOPRicaphsdi sease 15 because: (

1 ) its presence on the teeth serves as a Irritant to the adjacent
soft tissues, eliciting an inflammtory response (and soft tissue

inflanmmation is the initial riadant i ), (2) it
interferes with the nornal %&Q%‘ﬁg’@f%. H.‘Uﬂ‘(ﬁ@ii@&ﬁes, whi ch occurs
during the mastication obedtfiediclus! b tatisista¥ecurahf 04168eE Qeptsiteanient i onal
oral hygi ene procedures, such as tooth brushing and 20 flossing; and (3) by

virtue of its pufases efithe fegthipfmpny masamals,inelnding bumens, ghd dpmestisated bat e

peri odontal di f t: { j.gease can
i ncl ude systemﬁ(g)gaslsagll‘f1 é:g{slngﬁé chﬁe{/ae Fgé%g%%g@ég%%ﬁ%!&ﬁ%% ﬂél%‘ggc‘gé and | oss,
and adver sd Onosdghetinl plocesttiat dtoives thaweurholaties of denltdl plagae depthei t s can only

be renoved through 25 denfal, prg hyl axi s or_ ot her nmechani cal procedures.
Thus, the prev&iSeaisniraldisation of hieplaays by saliva, whishconiring visbthigh y f or

‘cosnetic reaso : lﬁﬁlfrﬂ t al ' role in
t he devel opmsnt%h of }&Egetlro ?%)?igcr?t a lclillﬁ ggg@ssgﬂ&gn%ltthﬁ]gélféegsltﬁséﬁf&%g{}g?l éér/n c
i nfections, al digedtlyresponsble dori the develdpmuenh of arskdisecadesa e cosidereditbbaad breat h

odors. 30 Currently, dental., cal cul us. formation be. prevented in three
ways. First, dSRORRrGATEoRTEg BT e drvApmert oCReison et ul ous,

daily renovidl BécadenBlitspraemt® drthOteethOsehies af @ ldehf inG@hi Bthe MFaeAGoftdent al
calculus - formation can be prevented by the daily application of crystal

growt h i nhi bi t §fsyes, glieiting arinflamanajgry resprasedand saft Ggsue glagmmationtsthepl aque by

PCT! USool 111 3000H EpGara peradshR akRaeels oF ORI v opmel Ssrhe 87
pyr ophosphat es thexo6th sarfides, WHiptpbRap thireg thombdticatish Phfosd bomeduph theand

certain soluble zinc conpounds, such as,  zinc chloride. These crystal growh
i nhi bitors ar e PERéYMmanee yenticpdoral dygiene progadures suelyasioqth bRishing apd

cal cul us f ojgmati,,d: $i [ ; ¢ k@ es are
currently cookeg cl)ré’E%Q@%?n%lgl}%fg{gggﬁdgsﬁy’éfh%g%%%g%t%ggepar ed foods for
donesti cat ed dexgeepmatt peaipdontal disedserfotmatipmevent or reduce dental cal cul us

formation in these animls. Third ent al .culus f.ormati on nay be
prevent ad by the use of COUCHRTRE QHEraRIS Aisthes SR SPRTUE Pt o,
g, éi g, g ig | S werectin, AREAR bdAe retBidh, tdvmd dédal bRd 1085, 38 adie mbth aAd

, , , Issued on April 8, 1997, disclose that sodi um hexamnmet aphosphat e

can prevent or breathueders; dDunglforanads, calenlugpdeposits capinlyche remoxed tiseughg to dry

f oods, when .m,xed with api st f : i
Pexaret aphobph dFaa rBpRAgs i G RRura Fietiet, DRisetne pP&iRdont™ U
commer ci al | y- a\iehtabdalaulhdliy otiifpobtanteaidt ofllydbsScositivdabordshittsolbet moels, to

prevent dental cal culus 15 formation., However, nmany food products are
i nconpati bl e wiof Herj@lsalepus’ secondary role in the development of periodontal disease, and

BOX Y]

@

the resultant systemic infections, alveolar bone recision, tooth loss and adverse
mouth and breath odors.

30 Currently, dental calculus formation may be prevented in three
w_ay's. First, dental calculus formation can be prevented by meticulous, daily
_{émoval of dental plaque prior to its calcification. Second, dental calculus
-formation can be prevented by the daily application of crystal growth inhibitors

that interfere with the calcification of dental plaque by saliva. Recognized
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hexamet aphosphat e. For e&gyple, some comercially-prepared dry foods for
cats and dogs are surface-toated with phosphoric acid, which is used as an
or ganol ept i cwan¥/68866al at ant. I n addition, some commerci al | y- poapaseeah 18®i st
- 20 foods for cats and dogs contain phosphoric acid, for the sane reasons
menti oned above. Wen sodi um hexanet aphosphate is applied as a final
coating over a food product which has been coated with or contains
phosphori ¢ aci dgrydthierBRUPHRIABRABARA Ririods W@R&I‘%ﬁh&?h%ﬂ%diﬁﬁ me of
phosphat e, predom nantly orthophosphate. This chem cal conversion destroys
the ability of wipelypBospiiatensaluhiérdipposphenates, gdeseetain sohibiiting cdroperads,on.

Thus, incorporation of sodi.um hexanet aphosphate.into ani,mal, foods

previ ously coat %lgg\ﬂf ?chgﬁgggﬁ"t EﬁﬁFﬁ&sgﬁ%SﬁbP‘?‘ﬁm&Eﬁ e B%etddmdpg,tltﬁgasaqngs t he
beneficial ef f egbsth@fasi@dbipreVeananel ARUIAEIDRM fion THBLAAR Md aimaed exists
for food products or nethods that are 30 -useful to control or.reduce

cal cul us f or fat $enblepysaphasnhates areurraatly eookedser hakpd ntg the dogghioEonpat i bl e

with, foods tre oy i g ' id. 02 WO
99/ 60866 PCT/ USS 'ﬂcﬁéﬁaﬁlgﬁépag%%ﬁW%QPﬁ%%%&%l%&F%ﬁé“ 8‘3“8?;)?%@3%“ on
provi des a net hadedwcel dehtabtdlcudefoarhativalin thess adimalinTihird, dentdlleelchret h of a
dental calculus_form ng ani mal by engsi ng.the teeth of the animal to a

food product c o IBAITHE2Y eHEf’lVEF_UF‘éWf Hﬁ%ﬂﬂsoéﬂ‘mbhﬁ‘@ﬁﬁgph@@a’&pi@i@%erei n
sai d food produgiachphf MY 5298R1 7 588ed0h Fat@CIo, YO0 L 3hE thitsd SaRistyat N amount

of a polycarboxylic acid sequestering agent. Fol1dw ng I ngestion,
sequest eri ndO0agght8,b 58, hsuedor Aptibs,f19AE disshose thas sadiurn ek ametswisplimtecanal ci um

conpl exes in saliva and dental .pl.ague c onents so as to prevent .the '
calngi fication o?re?ﬂgﬁ?éfedﬂ?%fﬂi‘@{]‘?ﬁg’@h[ﬂp %ﬁﬂ% “ioét‘%%‘?@é’&hégg%ri ng
agents 10 incl ugle cREWIRdducROSieREnliaXYd With &difl FoodkUSBdiaR t hose conpri sing

2-4 carboxylic acid groups. Preferred polycarboxylic acid sequestering
agents incl ude hexametapbpsphaeusieurteptly gicdrperaedcinto somexominerapp-avaitible dual |y

[ mbi ion. . W ' ' | i h f f
ani i T ood pr ofelos sk AEGESSAGH stk Jodt R rish aGIRek s nei Gl ont

anount of phaéspfvpmatoci d, the 15 pol ycarboxylic acid sequestering agents
remain effective to prevent, reduce, or inhibit the formatjon of dental
cal culus on the teeth of HAWR¥ErsManyfopdproducts are inerrpnatiblewilysedivm noi st or

4
dry 2ni el { oodypanahohShiia! rePBkd machiitin AR B BRASGROT I ©

acid, the polycarboxyl'ic acid seque g agents uce, or
i nhibit the forcst arahdays ackeswrate cakeduitisplmsphidne acizie whiohfis A€edaasiamal s.

100 wei ghi % oPHEERRIep AP AL, i Bage sosmmeei 3 Propsre Waght - 0p
nost prefer 3l y{RROWr CQtSE’dndaogsi %&Mﬁh(ﬁbh&ﬁe&c% &Jrqhd SfhdPRhiehe hRAtiYddC aci d

sequestering agents are conpatlible with phosphoric acid, which is used as a
coating i n sonmeaiRFec M odaim hexameiaphasghdte scappliediascs Bnal ehameghwer & aci d can

be applied to o ixed into.Go rcially.prepared food, product

particul arly caioog](%ﬁéj‘ﬁlt S'hff&cr’g,snggeél cgﬁteg\é'ingalﬂr g?ﬁt?mf 880583&53 gcdﬁ?’l [ﬁ? y and
organol epti ¢ puh@aastaphosghateas coR@tedloaithdtJoraTiphosphatiepieienmarfipphosphat e
can be used as a coating for pet foods and pet chew products. However,

sodi um hexamet aprbenhesphats. STy ehemiea senvsrsiondeswoahe abilibsefithe i ¢ aci d. - Wen

hexanmet aphosyzha IS .2 I oat . . Or vi ously
coated wt hSZE)Sr égxn aﬁtfr’l%ﬁgéh%ﬁeotggﬁ%re ﬁtc&g:gﬁg ,fgﬁéilgﬁb?ggﬂb@gﬁ%? ée:&ol? P]Jéﬁr goes a
chem cal conver spdinmtieatmetapliosphte intsanihbl fobds previpusty ecdtedwith of us

formation. Thus, the, present jnvention provides a rke .
contalmnpg phosphoric acid actually gegates the benefrirc?ial efgects of sodium

hexametaphosphate.
Therefore, a need exists for food products or methods that are
- 30 ‘“useful to control or reduce calculus formation in animals, and that are suitable

. for, and compatible with, foods treated with or containing phosphoric acid.
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sequest eri ng agent, hexadetaphosphate, as it is superior in ternms of
conpati bi | i t wowd/idesssonvent i onal dietary and physi ol ogi cal re@ggirfge®Riiise net
by presently avail abl e conmerci al | y-prepared food products. Preferably, the
pol ycarboxylic acid sequestering agent isgapplied 5 as a coating onto, or

m xed with, an animal food conprising phosphoric acid. Preferably said food
does not contain a hexanetaph RLAR {@Jﬁ\ﬁ@ j um
hexanet aphosphate, as its con\%jrwgl on ??If)? op oslg%‘gﬁgj by phosphoric acid
may i ncrease cal cul us f or ffa¢ present inventdmprowdesc mghdd e iakibitfdehml edlcithe

pol ycarboxylic aeid .coating. 10 _The preferred pol ycarhoxyli ¢ acids

i scussed above?mWr?é‘ﬁn ﬁpg@gaetégfb%ﬁ%{g@cg,lcblps FW&%?‘H%& YokPP#ing thejtggth o

carrier to for %Ptt&%ﬁﬁil?(?a%qd%r ax%P&Jn?iixﬁHg mase#dlﬂ&h%qnmepgﬁgmﬁ% the

teeth of aninals at an effective dose, can also prevent, reduce, or inhibit
the formatiord ofcidewhereingaiddoddproduct firthet emnprises arseffattisncatailss- | n yet

anot her aspect of .t.he present. i nvention, tqoth contact is hi.eved

Q12 ng 15 sordup g BBPRFet pePly kel abidRrseieted feent el Rt o

pol ycar boxyl i ¢ agdedifon, SésBq@steiAg hfenbizibdlieved iR funbticiCinGitn &b ForhCsohdhlel, or a
conmbi nation of these acids. The present invention also provides a nethod of
preparing a foo@algrugteameplexesin sadive puddanta) plague gnmeponants 6p as duevent He
formati on of de c ' i [ . r

i ncorporation i Eglﬁsﬁ 5?@‘?%?0%%6? @géj%et' ,qjggfdl 3@%&5@%{?‘.“&%&‘%%8% tag?nté;

POl ycar boxyll0c awlwlesegamispatydartpxalieadids, suohhs dfseredrhprisieg 2-4 datbsaylic aci d,
citric acid or a conbi natcl; 0 t(gereof. FErt h&r, t he, present inventjon

provi des a food 3pfloBaEps: aﬁ‘gﬁf PYJyCaFRORYHHBYIR SEAuPETing FegnisdRcindamplic i ng t he
formation of dentl afdlricbidnk Binrd0hiR!Sed MIRIGhLY SPLoRTAMIEh. GRBA | 6
phosphoric acid and an effective anti-cal cul us anount of a

pol ycar boxyl i ¢ amgothorated imtaer appliedonte the, suffecesnfianineat fabd productscthatchaye or a

combi nati on of these ids, As,used herein, the term "inhibit" includes
prevent i ng cal cBIIROUI bR FaHeGEian icdent amaunt of ROGFRRORGEeRSs 1 s or rate
of formationsor g@lé@hk’%iéﬁld defdl ﬁgue@teﬁﬁ ﬁ%ﬁn@&lcﬁiaﬁar@féﬂﬁve topréent, reducd, &? f ~—~OV
2002 WO 991 6086 CT/ US99/ 11139 5 Al LED DESCRI PTI ON"OF THE | NVENTI ON Al11

per cent ages her dtnbisthe fogmation gf deniglicalsulup pn thetpati ofanimals. Pyrtherawbexyl i ¢

aci d sequesterir ; [ b form ng
sol ubl e coor di nd P@%@%@bﬂ‘@‘é’?%ﬁ%@% Zouoéi Ei)écgq@tg;tgﬁggréﬁﬁg% %fﬁ(ug%qtne earth
cations so as tanmpuavefiphosghetic acid,uhé palyebgxyliakéid Seduesteringlagentsscanol ut i on as

i nsol ubl e deposits. The, pol ycarboxylic acid, sequestering agents_utilized in
this invention ®5H5Ab sedugs ot innipitihé toraon ofidsnial sAHIBS N ThASE! about 2- 3
carboxylic { d (4 s POk L {

sequesteri ngfoagea&' ggzﬁg? %ﬁfm I é%{qoyﬁk%g%%&% %%ﬁ%’aﬁ @Shngtréfgbg%ti d
((HO2CCH=CHC2H) ,0.G6nd1 G0 weight-odfdh f0l OOIARC Mlefetabl #HdDHICCAH) welghhfaxi ¢ or

wat er sol ubl e pal atabl.e sal s of ese agids may also be used in the
present inventi dﬂ?“?ﬁ’éﬂa@¥ aﬁwﬁﬁi 'Elbe‘fedght's/& ts. The use of polycarboxylic

acids in the present inver'[q{b?&fé&d]p'é,]@m;@[ﬁ%%qﬁ&[eﬁg%mgarcof reasons.
The bi ol ogi cal, toxicological, and pharnmacol ogi cal" safety of these

pol ycar boxyl i ¢ sempatible svithaphpsphori¢ n@jés\vhidnisi%edél@mﬁn&iwﬂw t Ihei r .
accept ance : , m i | . tively | ow
concentrati 3%55 Gﬁ%%@‘éﬁf%%?%ﬁ E%ﬁ%é@&gtsggﬁ&ggo% #Lll(?; é%‘?%euag’%%&p‘ﬁevent ion :

of dental cal cultixedl etoBdrmmercially péparddFoodiprediitd, paticilarl) caffopdpiodactkoxyl i c

acids in the prevention of dental  calculus formation is markedly superior
as conpared to piiadacidplent forpalatablity arhonganalentic PHEPOSGH SMARAT seqlicstenigd as

described on fo ' ' fel ' s a
pal atant . Pol yoauankyifun Btk BraHiAcE 6P Rid a0 BB HoPIRT R AR Bl 2
dry foods for catheweprodutegdHdwesntr, sasdiun hetaostaphogihetd isndtcopipatbleovitlc aci d,
unl i ke 25 -hexarmet-aphosphat e.. Pol ycarboxylic aci d sequestering agents can
readily be'i_ﬁ@o—rﬁi@ﬁ&i‘%’&aﬁ y eKAmea ﬁmeclﬁapmgﬁﬁglﬁéﬁa%% q%ﬁrg_?o i mal
food product. Fi ﬁ}@hﬁ&p#gﬁfg%atg‘j lwmlorg@l{tgg% Ihh6s ﬁSﬁfi&ci@*s a coating for

ani mal foods does not riously alter thé organoleptic and palatability
characteri stics lfxametaphaspbatpumitrgoes a cBfinical Aonvession that destroys its ability to

prevent calculus formation. Thus, the present invention provides a marked
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.The present invention mpwbe utilized to treat a vari-ety of aninmals.

Preferabl e animal s incl ugg)/ mammal s; humans; cats, incl)uding domesti cated
cats as wel |w8§9/93§96ti c animals, including lions, tigers, cougars, 19 |
hii~'d 2002 752" W0 99/ 60866 PCT/US99/1 | 139 6 [ynx, bobESTYSMPEN: ai n

lions, mnk, ferrets; dogs, including donesticated dogs, and wol ves;

pri mates, including baboons, nonkeys, and4apes: bears: |enmurs; and rodents.
Food Product Conposition 5 Preferable food products for use in this

i nventi on i ncl uthprovgmeninayenthg prionatk s¢quesisringagent sxametaplzasphate,asiags | as
food for human jngestion. such as, processed cereal s and snack foods. Said
f ood products psﬁlB%%qfé%féW‘%Sﬁﬁoﬂﬂ?ﬁgﬁl%@ﬁﬁfm‘é@ 188@5?@?&?‘3 Iﬂ%e‘fs’g ﬁH’,aIS ei t her
appl i ed onto t heqitsideatand by Presthtkeslailabie chitthet My -preparedfsod grodudie present

invention provides food products referred to herein as rations and snack
foods. As used herein, tReefeiaply, thepglycatbiogylic anid sequestering agent fs@pplirdr poses

Gai |y dictary dnd Roem Fro RN o8 iR Cndin Moot 881 0, ' oy

respectivel y. [Rrefemublycsaid foad idossnorayntbia of ek ambrapkskphgie aslt,isactbas sbdjunor
moi st. Dry 15 rations typicall é contain a m ni mum of about 5-50% crude

protein, a mi nilfERTSRPIGBRAALCS: 5 Bs copiFEsiande ortpphogphals Priheerhornatit may1096
crude Tiber. anfefadiesiciMTdaflip dherdoy AR He'tefierittBE file dobfcatiagyfia/ Pl cal Iy
e proteln, a mni m-of about

contain a mni mim o _about 0.5=40% cr
0. 5- 25% cr ude fagid coating.ni num of about 0.5-15% crude fiber, a nmaxi mum

nmoi sture content of about.20 60-95% a .maxi.num,of. abouf .0.1-20% gsh,, a _
i mum of aBout 0. 001- 5 HRPIATTTTRAY GRS BS RIS SN, CHAYRIEREnt 1 of
processing. As Jasgshelyedreh BombiAftidnSh MRiquitPeari&as fornP @ Soluibsl or & afsparsigk food”
are used to refer to food itens which are intended to augnent or suppl enent

a ration, to remdabowehtomoniackihe teethofomimals nbamefisetive doss, camalsoprepenbeess,
or 25 sinply entertain of. . do r. ca respectively. .Jypical snack
foods contain areﬁﬁ‘cﬁi &m}%“é‘r‘ ﬁé%ﬁ{l&*g%ig‘%g%tfﬁ%ic% so?rgﬁﬁ}eehﬂﬁﬁl% 4 %% about

0.5-25% crude flatyet énotfiRX hspeth oTithepiosent fhvahtiot) Moot bétftadt idadhievad dtibizifigxi mum
of about 0.5-50% noi sture. The forps of snack foods varﬁ greatly, and may

enconpass s hapedluiganordisnsrsionsicontamingefifestive dpses 96 polyearhexyic efush or
bones. 30 _ As : ej st erm sk ol efer to -
nutritious foo#éﬁ%ﬁ&g{dé %’%h%gifQ@n%ég%ZECP%‘Bﬁ‘@élhégfﬁ%?eéﬁ%% enent the
human di et, while renovi rithegessentl inyniqo alsbipravidds 4 tnethod ofiptepamisg a foatdi on
process. The form of- human. spnack foods vaties greatly, and nmay enc ass

1 5 —-q 12002 VEPYSH BUEE Ry IROT e Csgeduce fhspformatinn pHental ellgplpghal
crackers, Ker nelomyatems applicdich orth briik &iFora@RNLA kIagsrb@skt T agS Chi ps,
pretzel s, cookies, crackers, bars, wafers, rice cakes, puffed corn or rice
products, adfl biffastive amount ef apelyearbimeyticiabiddequrstering agerd: suchras matio beig,
contain 5 corrpo%erét.s of sé_l%racgloor carbboh%drﬁ;\t e animal or fish proteins,
animal or fish WBF&@SC‘P ca 51‘81"88’ étrbaé Pé,e”favori ng agents and

pal atants, sources of fatFurthtdiidpré®Rhsinventiongrbviaésa fdof)préduct edpable of

t hi ckeni ng and bi ndi ng agents, |eavening agents, preservatives, nutritional

factors, dietarpreventipsiredicing, ahiphipitingrilie fotpyicaraiental qajcutpeingniadst
rations and sn - t al Jng . - 3 arch.
Ueef ul - car bony gt g et e cle Bl BRRNci Gl B HRMVE B cBbwiBt

i ncl udi ng gréunsmywit bOpsigEaboxglioweid, sthtae ntabic Acidpfinied s, oitrieredd fored corn
starch, corn gluten meal, rice, rice flour, crisp rice, brewers rice, rice
flour, barley, #Fynbigatpnafdhese agdhean, soybean neal, soy flour, oats, oat 1
S gluten, oat flour, oat i R » prifisahe cHBS br an,
Wheat flour, bl eached V\hg;g?h%efigﬁ{é?&m%‘leécheg vﬁgg?& Ipéur, V\ﬁgat g%uten,
def att ed wheat fpemation asasdleat redicing catomiits, depadits,or aatd ofiformatioment 1 our.
Forms of animal or fjsh Brot ei n rﬂ% be present in the present rations and
snack foods. FoP“SUBYLUGRYY 8HRe2SUraRiE AMQHBY ei ns i ncl ude by- product s

a— 30 -

-—

G




20 and by- product meal s;~li gests and bone meal, from beef, chicken, h8rNOV 2002
veal , turkey poultry, lanmb, or fish. Preferred protein forms for use in
hurran snack ¥oodgosgeneral |y conprise animal proteins, includppg &g

- chi cken, pork, veal, turkey, poultry or lanb protein, as well as ml k
solids, such as sodi um casei nate and whey. 25 Leavening agents can be
present in rations and snack foods. Preferred | eaveni ng agents i ncl ude

sodi um bi carbonate, so i i,um phosphat e.
Col oring agents can al gigﬁg]éﬁ‘rﬁﬁg ngwgﬁﬁggfﬁiﬁtlwg*ghand shack
foods. Useful col oring aganpeécdntapes BeremairebEivept afleitbtharelideqistadlyes #5 & 30
#6, titanium dioxi de and i ron oxr de ) Fat is i ncl uded in the present
Fations and snaefR¥Easeer A0 28] SRS of fat in the present rations
and snack foods |nclude saf [ sunf | ower
oil, cottonseed oil soy\t{:g) {(ﬁlcoéeéédn?f@a%?%rﬁlg%g%?}g & F&ﬁéﬁ%tg ak"‘() ~ 2002 WO
99/ 60866 PCTS USﬁé)deI:ﬁﬁﬁfDe & fannhnguohmre cobffdmmeonicbmplmg/s \bﬂh padsstations human

snack foods in the 0 ted. or artl al | dr ogenat ed f.or The present
rations and snast’:‘Eh%%g@"g ??6‘8% éﬁ@pﬁ%ﬁeé['gﬁ‘%ls‘g\i&rqqpé%w gl@magents to
enhance the tasf@eaRdokitiay erln%luﬁlg%ewsﬁgU?B§pol§’£ﬁl§d¥yﬁ@la&d%e?l?éséhﬂgtS and
flavoring agents include salt, natural flavors, artificial flavorsS, spices,
yeast, brewers agentegtilizedsn thwmasmtlcemonmlse abhat Aeldtcatbonapoms ampheag, cor n
sweet eners, nuts ane, seeds nd ric aci,d.. Stabi.lizers tective
col I oi ds, emul sn?luier%’ ”F% g"’%@r" acpé]ﬁ?@‘@rﬁr%'ﬁ’sa Bﬂfiﬁﬁﬁgﬁ’%ﬁ aRoxyH EQ‘B n al so
Fe i ncl udedion %h@s&hﬁgegdntﬁﬁaﬁiéhé@QGEIH@CGHQCH(ECDH)E’@ )| RhdHdidafd guar gum
ocust bean gu carra eenan, iron OXxi deHéﬁowdered cel lul ose, nodified

cel l ul ose, sodi (‘eO»PQamdrfach'ﬁrﬁ( @%@@Hliﬁngwgcﬁozﬂﬂhe present
rations and snag t{nﬁ@ grsw?l%rnso‘ﬁﬁﬂé ?ﬁlgtagfe%ﬁﬁ é’f%é 1d§ﬂ%y%!rl;st | GRS H dhe Wi Ch

i nhi bit biodegradation ernent a nfes |on by
ot her organlsnspreseut:ilnvamonpsﬂlelnasalkahme%sdl& Useful preservatlves and

antioxidants include eth ur n op l.ycol, parabens and potassium
sorbate. Nutritional fact @ng/ Bﬁ?@ﬂ%m@em&ﬁ@twﬁe&ﬁ%leuppr enent s

can al S0 be 150N @hR8sbol ik AALALESS Yeadofl | PRSbiBIS ic30 ¥6licdiOgER; ar of er abl e 20

nutritional factors and dietary supplenents inclfude zinc Sulfate, ferrous
sul fate, pot asspharmadelagidatisafety af thesewapedsnxalie acidhupomanimhl ingestion ini aci n,

copper sulfate, e ulfate calc ic acid,

pot assi um i odi d%emq&?t&q?igy @SHlaﬁCfﬁp?@F%ﬁﬁ ?@S&!qhapﬁeg‘awﬁé’“dﬁm ous suI fate,
di cal ci um phospAahistatise.| Relaﬁ\mﬂy W&ﬁfcex&bﬁtibﬁé 6f [%d?y@itfzfx@hb Qcidi EaiBen

suppl ements include vitamns A, E, 25 t hi am ne nononitrate and

t hi ami ne hydr octffigacians fqr\nr@@mlen ﬁ denyal calicr&gs fqmahorsmn@ﬁbnﬁhevfﬁcm n B2),

pyri doxi ne dr&ﬁ? \/ i ul fate
conpl ex (so%pce )&E}tbgg}/ln 425 I vﬁ@geﬂaﬁgr 0gs cglriel u§? tﬁesspresent
rati ons and snamhkéﬂgdmenﬁyaﬁmnpmmq:mrmﬂmmmgmmh 1rﬂﬂlb1adre,nﬂhe,n etich as
phosphoric acid, as wel )

| as conpo Vi ng antacid
anti - di arrhea) HEUFSY3, de%‘u”gﬁ‘?%g?%’a EHW\?&S BEREIEC R%Rﬂ ?frcPhQﬁ&m“c acid

as a palatant. Polycarboxylic acids are compatible with commercially-prepared

dry foods for cats and dogs that are surface coated with phosphoric acid, unlike

25 hexametaphosphate. Polycarboxylic acid sequestering agents can readily be
incorporated or mixed into commercially-prepared moist animal food product.
Finally, the use of polycarboxylic acids as a coating for animal foods does not
deleteriously alter the organoleptic and palatability characteristics of the food
products.

30 Animals
L The present invention may be utilized to treat a variety of
- animéls. Preferable animals include mammals; humans; cats, including

domesticated cats as well as exotic animals, including lions, tigers, cougars,
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.the like. - 19 ~—~(~I 2 WD 991 64866 PCT/ US99/ 11T89 9 The invention
will be further described”by reference to the follow ng detail ed exanpl es,"
that were dewogmeeBés 0 eval uate nmeasures and agents for the ppeverédaoof
. dental calculus formation. A group of 24 colony-bred adult 5 fenale cats
and 24 beagl e dogs was used. The aninmals gere continuously housed in
stainless steel cages in an AA ALAC-accredited facility in the |Indiana

Uni versity Sch i . ﬁﬁ.}]@ 150 e: cul us
formation for gg&%‘a@ﬁ%ﬁﬁgfa{%@%ﬂg dgérﬁegsl’ d%% (’)Bﬁg‘{dg% %Jn?écsﬁceagéndl ng) was
performed on eand wavaspprimates, énclvding biboexs, sdnkegys; andapes;shearsg lepiue and
exogenous 10 depypsits (plaque, pellicle, debris) fromall of their teeth.
The cats were trﬁ&?tsprovi ded with a Kal Kan Wi skas dry diet, which is a
commer ci al | y- avijodamleQuct Chhibbii@bal! | Y bal anced cat ration. Kal Kan Wi skas
dry diet contains 0.5 wei ght-% phosphoric acid. The cats were fed an anount
of diet on the basis of Hrefgrahts fghd prosibess for 28¢inktishnebptior inghide ratidns s

f eedi ng was pravi,ded onc ai,ly 15 throughout. a 28-day test.period. The
dogs were pr ovi%gan?ﬁﬁqﬁo‘%&gfﬂ%g\%aﬂg)?aﬁnﬁlv%méﬁﬁ‘&?q%m?'ﬁ E’&Fﬂl?ﬁasuﬁﬁgﬁd di et
which i's a nut rgrédesstadl deyealtanaReadt fo6MSRIdGbEd piodadta plefdthisly dotaindhi On.

Val t ham Dry Adult Conditioning Formnula brand diet contains 0.25 weight %
phosphori ¢ aci dmopRbokRRlycafoxyli¢ aeidgithgrapnhied exto dhesturfgee efas mized intof 20
body weight (a body weight). This feeding was simlarly provided
once daily thrgﬁﬁﬁé’é&%@éﬁ: day test period. Fresh tap water was freely
avail able tpoall ani mal s THerpeesghoinberition prividts €sod prbdidicre€aredlio ferein 8f t he

test period, the cats were anesthetized and buccal (cheek) surfaces of
their post eri orf2{QnEaRd AR fopdsniAsysed hergianthe dermy ‘glog yatiam, or yeab sxtione fogs

cal cul us using : i 'l d

val i dated by L gg‘go sg_ﬁﬁ Bg;g‘ge\ﬁ?bgta %&&yn%n%ggyﬁﬁeﬁéﬁ%gﬁgﬁgg})a% IE—'doSf?ﬂ? E‘{és

exani nation, t hRilpdetary agdniitméienafneedsodf ah aweragd domhisticatedidageortcatal |y into
thirds and each third.is_.assigned.a nuneri.cal score of ,0 to 4 has on

cal cul ue cover Agwesvaty; PEEET S Eishs May Be EBuREFSSandp S SEF oot B T o a0ue
coverage; 350 rh@omdQypitafyCeontdinmg Siinihmin 6PdbRUt $-309% cARIO proéa, aafnimune

i ndividual tooth surface score - is the sumof the 3 tooth surfaces. A nean
tooth surface sd@beutf(zh-28%ciudeafiat, Aasaximumiofabousyt - Dieremide fiben and 4 ndi vi dual

tooth surface sgor. a di vi dj by the,n r qf .t h._qar. d.. . WD
99/ 60866 PCT/ ué&‘ﬁ%‘gp*’fﬁlu‘liﬁgb%%%‘&i‘%g‘éﬂgﬁn;gﬁ%‘&q@‘ﬁﬁﬁ&@%é’?gﬁ‘é‘é‘%‘?e of

cal cul us for matdfaBoafr®5-40% dedsprokin, anigituny oflatcueo.8:25% bade e one used
for the cats. At,the conclusion of the test period, the dogs were

anest heti zed arfBingnBR:Af abetdeX ) 5% aredectber. srmaniapm peISUET sosFent eEAher e
clinically gxangggsh,§ pmaliifun® bESSIE 6.190% ash, a minimum of about 0.001-5.0%

taurine, and water in an amount sufficient for processing.

As used herein, the terms “dog snack food” and “cat snack food”
are used to refer to food items which are intended to augment or supplement a
ration, to remove dental plaque through the normal mastication process, or
25 simply entertain or amuse a dog or cat, respectively. Typical snack foods
contain a minimum of about 5-45% crude protein, a minimum of about 0.5-25%
crude fat, a maximum of about 0.25-20% crude fiber, and a maximum of about
0.5-50% moisture. The forms of snack foods vary greatly, and may encompass
sha_pcs such as biscuits, crackers, rings, kernels, wafers, or bones.
s %0 - Asused hérein, the term “human food” is used to refer to
- nutriti_ous food products which are intended to augment or supplement the
' human diet, while removing dental plaque through the normal mastication

process. The form of human snack foods varies greatly, and may encompass



5 calculus using a grading systemsinilar to the Vol pe-Manhol d i ndex dseN0V 2002
in human clinical trials gf anticalculus agents. For this exam nation, each
tooth surface was assigned a nunerical score of 0 to 4 based on the anount

- of tooth surV2C¥¥8%ered with calculus as follows: O=none; 1BFEESNMEY 10%
coverage; 2=10 to 33% coverage; 3=between 33 and 66% cover age; 4=greater

than 66% 10 coverage. The individual tootR surface scores were summated and

t hen di vided by the nunber of tooth surfaces graded to obtain a mean tooth
surface score fsbapessuéh akdyscuilherackbrsykamelswalerssrings, apdigemsicommgnlyhe

basel i ne/ pre-tes riod,were considered tq reflect the.noromal rate of
cal cul us fornatrlet?ﬁrggéq aschins: Bk © leén‘a'aaﬁfse ﬁrge‘ﬁa{ﬂﬁ’ Efer%?g?%’yuﬁﬂg ani mal s
into groups forcopddr Sae168UBNENd BiSEs, FOr exanple, for a planned 4-group

test, the individual aninmal scores were ranked fromthe highest to |owest,
stratified into bl ocks ofTh¢ appveadescrbasl foodh pryiduets psefenably conliapr i sed the first

bl ock, the next i S Lsed . SEGOo Bl ock t and

t hen random 5 acggi}pghgﬂ?af it%?lﬁggf%%%%éé%gﬁggw t?s%leB %ted?soﬁgmzﬁggﬁ% call ed
random zed bl ocly-prioaeats]ebBling Afenss, flaaeing) bt MRISpalQMN, is6@desadf fat,

random y-sel ected repr esentg,ati ve ani mals fromeach block. In all

experi ment al stYRhkASTs, eppls }@F%F%mé%amlﬂ‘émn&@d%&dé“%ﬁefl@rlﬁ%‘dmmgt hout
know edge of tr g ] i k ved in
group assi gnnenag%%%%gslc yaﬂg Eegséa?ﬁr?élgfr?ae]glé&nggrslgﬁétlgﬁ%%g&r@g@#e&g%tt%ﬁ{ce 25 of
exam nati ons wasipplamdnisi zed to minim ze systematic bias due to exam ner

atigue, et For each experinent, .t he ani mal re given a thorough dental
Jp_r ophyl axi s(iprmedi ately Cresert fﬁﬂ?qsiﬂgisgﬁﬁoﬁﬁﬂﬁﬁ@mwugh? I's were
divided into tf@r%?hfa@or@thf@@W&ful&ﬁfb‘éﬁ?drﬂt%‘o?gta&&h%oﬂ{p%ﬁéxﬁé’ﬁkﬁrdgesCr' bed |

. 30 ~ random zed block assignnment procedure. The designated feeding
regi mens were pessalschad goaing, ineludgng\gnonnd yiellow earnygroedwhitgicdrol fudieiing t he

prophyl axis, for. 4 copnsecuti eks. . Foo onsumpt kon was monj tored for
bach animar at “SELRUAGT i HErHCES stRed e TR 1P, SR bk BEE e e
not confounded #xg, rice flo, barley, SO0 Miled éFBEHE sGYBEAR MSAD SIS, duls, oat

differences in food consunption. At the end of the 28-daz test period, the

ani mal s wer > an@l¥teneddt Hlawr. aatmeak tariasadapiora dahayheab whieatran.ovheat i on as
previ ously des?ﬁ&ﬂ?@lcacﬁ@&wﬂ@aft %oﬁ?&ﬁbé&&é&%%ﬁéﬁaﬁr%ﬁéa}’ gﬁfkn‘ﬂﬁt%fﬂ@e
conventional biostatistical procédures, which routilne I nvol ved an

anal ysi s of varwheatgerm, (ousieAWhold wheat,maltjandsvholécwhent flomt procedure used to

identify statisticalty significant LS tess that 0.0S) . intergroup
di fferences. Between exp rqqrr‘éﬁ?%mf‘ﬁgg'céﬁ TRISHEMAY, PR PISSHIL R i Present

commer ci al | y- avatibAPif siadk feds. %aus%m éafs;ﬁta@hciﬁéteﬁl@%ldd%gilyrﬁadac&r a

one-week (m ninu “washout" period to elimnate any possible carryover
ef fects fror0t handdryeproduas mealst digests andebone meal Srome becfmbicken, poskl vedl, a

gomer e a2y A0SR ATl e 4P B GE o s 0

foods generally comprise animal proteins, including beef, chicken, pork, veal,

turkey, poultry or lamb protein, as well as milk solids, such as sodium caseinate
and whey.

25 Leavening agents can be present in rations and snack foods.
Preferred leavening agents include sodium bicarbonate, sodium acid
pyrophosphate, and monocalcium phosphate.

Coloring agents can also be included in the present rations and
snack foods. Useful coloring agents include caramel coloring, yellow dyes #5 &

36 #6, titanium dioxi‘de; and iron oxide. )

- Fat is included in the present rations and snack foods. Preferable

sources of fat in the present rations and snack foods include vegetable oil, canola

oil, safflower oil, sunflower oil, cottonseed oil, soybean oil, peanut oil, olive oil,



Exanple 1. An initial stugy was conducted to determne the efficacy of3 KOV 2002
three 15 different organig’/pol ycarboxylic acid sequestering agents in

reduci ng cal G Yseokgy Mation in cats. For this study, the sequesteri ng'
agents were applied as a coating to the surface of dry, PCT/US99/11139
nutritionally-conplete cat food that previously had been coated wth 0.5
wei ght % phosphoric acid. The cat food was8 hen quickly dried in an oven.
After drying, chem cal analysis was performed on the cat food 20 to

det erm ne the fi ard bustemc Ehese ails oy baprestnt imhusarsnack fodsin thgbydrogenatéd:
coated food. The Iacelg)‘o %{ret wag coated with a non-acid-contai ni ng agueous
solution in a faStRBHAL hydrogentgd fIm. o5t cat food and then dried. The
results of the study are suRdYRkicheFhtiohs ddinhdk foodd 08l ihidPpdtate patatdhtd affr-12002
_. WD 99/60866 PCT/US99/11139 12 Table 1. Effect of Different

Pol ycar boxyl i ¢ ABRPIEERLeRs.de crkpnag thetastoadiflayer afgbaprodies| Brsferablemt i on i n

Ca Al T I . I 5 No 6
L1000 290 S PRl Ruycitestleats RRRE Syl BRART natth ar RARERARE 00 6o
W/ w) 6 0.69+_pspidesdedshbreovedsadribd(YBadhopeast/ewtract, FefnediPet-q0y 1shghrs, &6rbt andar d

error of the nmean 10 15 20 25 The results of this study indicate that all
of the pol ycar boSYGteneE: NS SESARSIes w&pilammce@é-t ed resulted in a

decr ease i cal cul us 1 or ekt bt SRS Yeculbrgat a from

this study indicate that the use o0f nalic acid as a coating wa$ appreciably
nore effective tthakeninghmad binding agents icah also baimelnided mahelpreformspdok faodsA st udy

was conducted.in order to confirmthe effect of polycarboxylic acid
sequest eri nnggge?ﬂ ralph ! ﬁid&ﬁ%}garsw CHPrhEY t%a%ag??n?‘i‘ri”éonﬁi‘]‘_g?, 2.0 m
of a3. 0% (Wt /volpowadred tQMIRE, RedifiePIMiRE, R8N Agintle kanBHeuheahdd agent
was applied once daily directly to the teeth of the test animal, using a

syringe. Due to p@pyienaslycelost consi derations, the pol ycarboxylic acid

sequesteri ng agents enpl oy inthis. test, were.cihtric acid and lic acid.
The ol acebo sol ati on. et eite bEThER AERBY iR mel Aen el
a similar fashi osntiskiddnes WiithinhibisbibdegtRdtiah) Gtmenthtion, mesidIgtewtdfanihi s st udy
are summarized in the followng table. Table 2. Effect of Sol utions of

Pol ycar boxyl ile AHifestation hy<ther oFganisgsniush apepdents P inserss. Bdsafelnreseryativesnt s

D35 p sore 50 piloxtBhE IRl oM el oo P Ohd hiiuim [,y
1.86+-0.23 35 **girhatdard error of the nean 19 ~ 0V 200Z WO 99/ 6086G

PCT/11S99/ 11139 5 10 15-20.13. Both.cit rcil.C' aci d I(asnd nmal irc -aci.d reiul ted in
modest reductions in cal cuNJEtBRhEetPSndifIRBHSUPRIseRis, andyitanin sURpIcReRts v ¢ o

the teeth of thec&f‘éﬁo9&c:ﬁx’i‘aiﬁ‘éd‘%ﬁ%@;ﬂ-eé&ﬁﬂﬁﬁ@ﬁsrﬁhisﬁ&k%o&: Qe fefapared with
the results shown in Exanple 1, the results of this study support the

hypot hesi s t %8 putaigiona] fedters guddistare supplemegtsringudswzine sulfass dereanssubfalef ace

coating results in a.agreater, cal cul uscreducing efficacy. due to the.periodic
exposure of the ORI EReRle SRk HERAER Rfacenondt et ribst S oy
period, as cats gRRAgimist yulRed cad®i paatoinhe, Rlic hei@dbadssivat iodtlieCbiotiher val s
t hr oughout each 24-hour period. A conparison of the results of these two

studi es al so sug§edivmselenite i, methiondnarfyrone sytiaie dicalednm phesphatgsriaciny om t he
surface coating 9.1f1d Ec})‘b%e; g{ﬁﬂtet. Iﬁ&e?a'bier\liﬁm% Eu%plements include vitamins A, C, E,

25 BI12, D3, thiamine mononitrate and thiamine hydrochloride (vitamin B1),

riboflavin supplement (Vitamin B2), pyridoxine hydrochloride (Vitamin B6),
and menadione sodium bisulfite complex (source of vitamin K activity).
For dogs and cats, the present rations and snack foods may also
] contain compounds as palatants, such as phosphoric acid, as well as compounds
. 30° having antacid _and anti-diarrheal utility, such as calcium carbonate, kaolin and
the like.



Exanpl e 3. An additional-~gtudy was conducted to conpare different 19 NGV 2002
concentrations of nalic‘zéid as coatings on a dry diet for cats. For this
study, the SRR ﬁ%ing agent, malic acid, was applied as a ¢gating to the
surface of dry, 'nutritionally-conplete cat food that previoungﬂﬁ 1 ¥en
coated with 0.5 wei ght phosphoric acid. The cat food was then quickly dried
in an oven. After drying, chem cal analysﬁs was perfornmed on the eat food

to determine the final concentration (w/wt) of sequestering agent in the
coat ed food. Thoesrpiaidmmabalidiesated wi th a non-aci d- cont ai ni ng aqueous

S0l 1 on 11 1M 1 5 gk By b ORE AP RN, T

results are sumari zed in
Coatings on Cal esllowing estabedienmples, Gadt verbdedgasd tolevaluack heuzhrs and agakcul us
Score Percent Cats ' Reduction ~ Malic Acid (1.8% w/wt) None 6 1.69+-0.40*
* (-49% 6 1. 63+ thyprevepsion of denta celgulysfarmatign. Agroup icolomyrhyed adultyos
wt/wt) **Standa + Q - .06 38%
"IGM L HLIV 8 1%‘%5 Egé‘-"g{#&sgl%?’gﬁga%‘.‘éﬁ' e S Yo gontinlidiigy- ©° S50
~ ' ~ ~", . 14 hbesedad staihtessstéet anges én & AANLAQT-accrdditied tfavdlityde thefIndiaha ¢ aci d

at a concentration of t 2% resul.ted in [ reduction i.n cal cul us
Formaton 1 ¢ h MRty Sepglet Doty AsrsBphsy he BT ERg ab NGl i 1
concentration Ofothafigh a#dadtCaniBslls tHoRSughRsntaRep ki cldanAig) Rlagvat ed
concentration of 1.8%as a coating 5 The latter oObservation appeared to be

due to the advepsdomicienteads aninglie rersovecdlaxisting oalculusiandetherdxagersiusi t y of

he food. mpl,e ~.. A.stud s .conduct e i ng, dogs.t o _assess the
fficacy oFxlt%vm dﬁ%qsi}égﬁlw elll\é\c’?eaggwsggraﬂbaj{ %ﬁ“%ﬁ‘%‘ﬁeﬁ‘i“&"a@i“ﬁ? ﬁlegci d and
malic acid, upoprsiadedulitita Kol Kar Waiskes? drj didQ @hichAS aicOminttecigilyeuvaldblest udy in
cats (Example 2), a 3.0% (urtlvol) solution of each polycarboxylic acid

sequest eri ng ag@&htritigaall cethent zation; &gl Ké‘ibi“@mkla;@ dry dliedwentaigs 0o t he
posterior teeth of R [l - idrent al
eri od. The T estitigt apiRgReri, Bie ohs bR R g i tne B AT 0L
Sol utions of Pobydnmeighylabeut20g/ttg Sedyiesight)) ThisAesdiigswanproaided buee dadlynat i on
i n Dogs Agent TestecL Nug?gr of Cal.cylus Score Percent Dogs Reduction 20
Vater 8 1. 954 oHygushout ¢¢8-dpytestNeRod30 (wi/wol ) 8 1.90+-0.2? 3 Malic Acid
(3% wlvol) 8 1 .33+-0. 24T§3d5g*s$5&9gfﬁMheEWiﬁrW_QﬁhMﬁry‘rﬁaﬂlt Céndifibgingesul t s

of this study confirmthe efficacy malic acid to prevent dental “cal cul us
formation in dodormtlad biand dist,iwhicthia e nytritionallyshalinged) opimmiercialle-peailablet o

vari ous specific¢ and: pr red. e i ts and.techsi.ques, .' .. .. -l
S PSRl R3S’ Tl ARG CM G RO oty contineat . &
deni al cal cul us vedighitve ph@sph&i&ﬁcidiemeaiofge defeUied an AR6HALDYF dRh o eSbAdROT
feeding to said animals, wherein said food 5 product conprises an_acidi ent

amount of ph¥spihedy aveight abogt?delmdody weighd Thsderdng Wat similarly pervidednpr i ses
?Bt te acid in a%{l@?ﬁ’%{g{tl&ﬁp;ﬁ&ﬁ h‘ég-dTaY éég{ ﬁ%\%ﬂ.t PRy Watevad S Svdififle’ at € of

ormati on of denta s deposi erein sard matte acid I1s coated
onto the surfaceoafl ahineals thrdghou thecstudies. t hat it contacts the teeth of said
ani mal upon said feeding, ,and 10 wherein said fond product does .riot

contai n sodi um hexanet aphc@é&%&%?luﬁl.‘m?kmt?sbﬁﬁ‘%rg‘d&&'ts e %’Feé&’r‘ﬁ‘ieq/\her ein

said effective GRAGARLal Bhtdk) s@tacEPbf Beirfbferlo? tdditPwere cAnRdMP¥xatiheéd forof the

food product.
25  the presence of calculus using the method developed by Schiff as further
modified and validated by Logan and Boyce (Vet. Dent. 11(2):58-63, 1994). For

this examination, the buccal surface of each tooth is divided vertically into thirds

and each third is assigned a numerical score of 0 to 4 based on calculus coverage
_as follows: 0=none; 1=less than 24% coverage; 2=25 to 49% coverage; 3=50 to
g _30 —"74% coverage; 4:—-greater than 75% coverage. The individual tooth surface score
is the sum of the 3 tooth surfaces. A mean tooth surface score for each cat was
obtained by summating the individual tooth surface scores and dividing by the

number of teeth graded.



.15 3. The food product of-¢claim1l wherein said ani mal—~is a mamal 4] 9% 1002 =
food product of claim1l rein said manmal is a cat or dog. 5. The food
product of claim1 wherein said food product is a dog ration or a 20 cat
ration (i. g%’@%“pr oduct of claim 1 wherein said food prodife¥U$%91H3%0g
snack food or a cat snack food. 25 7. The food product of claim1l wherein
said animal is a donesticated aninmals .AEIQ . A AY5% A A5. A ' 5,. A AS

R A A .A F.A@. Al . AYO2N) wOT:
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sl ol heml s sbimaskolssoobn sheon st )

Y] 1] ca] ca] ca] ca]ZehQ ma_]&%l]:m}'mi E%t}eom}enapcaa]icﬁéycmv}erg]awégreater than 66%
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20 called randomized block procedure). Thus, each group was comprised of

randomly-selected representative animals from each block.

In all experimental studies, the clinical examinations were
performed without knowledge of treatment groups by an examiner not otherwise
involved in group assignment or daily feeding regimens. Further, the sequence

25  of examinations was randomized to minimize systematic bias due to examiner
fatigue, etc.

For each experiment, the animals were given a thorough dental
prophylaxis immediately prior to initiation of the study. The animals were

. divided into the desired number of groups using the previously-described
~ .30 " randomized blocic assignment procedure. The designated feeding regimens were
provided beginning with the evening feeding following the prophylaxis, for 4
consecutive weeks. Food consumption was monitored for each animal at each

feeding to assure that experimental differences were not confounded by
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10%] & () -! As 10{’4141(9'{/ §€') With$he.Newman-Keuls test procedure used to identify statistically
significant (p is less that 0.05) intergroup differences. Between experiments the
cats were maintained on a commercially-available Kal Kan Crave® dry brand cat
food regimen for a one-week (minimum) “washout” period to eliminate any
possible carryover effects from the previous test and the
( 10  dogs were maintained on a commercially-available Waltham Dry Adult
Conditioning Formula® brand dog food regimen for the same amount of time,
for the same purpose.
Example 1.
An initial study was conducted to determine the efficacy of three
15 different organic polycarboxylic acid sequestering agents in reducing calculus
formation in cats. For this study, the sequestering agents were applied as a
coating to the surface of dry, nutritionally-complete cat food that previously had
been coated with 0.5 weight-% phosphdric acid. The cat food was then quickly
dried in an oven. After drying, chemical analysis was performed on the cat food
20  to determine the final concentration (wt/wt) of sequestering agent in the coated
food. The placebo diet was coated with a non-acid-containing aqueous solution
in a fashion similar to the test cat food and then dried. The results of the study

are summarized in the following table.
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0.69+-0.31
0.39+-0.13
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42

6 67

**Standard error of the mean
10

- The results of this study indicate that all of the polycarboxylic

acid sequestering agents tested resulted in a decrease in calculus formation in the

cats. Additionally, the data from this study indicate that the use of malic acid as

a coating was appreciably more effective than either citric acid or fumaric acid.

15

Example 2.

A study was conducted in order to confirm the effect of

polycarboxylic acid sequestering agents upon calculus formation in cats.
"7 Inthis study, 2.0 ml of 2 3.0% (wt/vol) solution of each

polycarboxylic acid sequestering agent was applied once daily directly to the

20

teeth of the test animal, using a syringe. Due to taste and cost considerations, the

polycarboxylic acid sequestering agents employed in this test were citric acid

and malic acid. The placebo solution, water, was applied daily to the teeth of

each cat in a similar fashion as the solutions listed above. The results of this

study are summarized in the following table.

25 Table2.

Effect of Solutions of Polycarboxylic Acid Sequestering Agents

Upon Calculus Formation in Cats

Agent Tested

Number of
Cats

Percent

Calculus Score
' Reduction

Water )

' Citric Acid (3.0%)
Malic Acid (3.0%)

30

7

7

2.84+-0.59**
1.96+-0.48
1.86+-0.23

31

7 35

**Qtandard error of the mean
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5 the results of this study support the hypothesis that placing the sequestering
agents on dry food as a surface coating results in a greater calculus-reducing
efficacy due to the periodic exposure of the dental plaque to the agent several
times during a 24-hour period, as cats generally eat small amounts of food at
periodic intervals throughout each 24-hour period. A comparison of the results

10  of these two studies also suggest that malic acid may be more readily released
from the surface coating of the food than citric acid.
Example 3.
An additional study was conducted to compare different
concentrations of malic acid as coatings on a dry diet for cats. For this study, the
15 sequestering agent, malic acid, was applied as a coating to the surface of dry,
nutritionally-complete cat food that previously had been coated with 0.5 weight-
% phosphoric acid. The cat food was then quickly dried in an oven. After
drying, chemiical analysis was performed on the cat food to determine the final
concentration (wt/wt) of sequestering agent in the coated food. The placebo diet
20 was coated with a non-acid-containing aqueous solution in a fashion similar to

the test cat food and then dried. The results are summarized in Table 3.

Table 3. Effect of Different Malic Acid Coatings on Calculus Formation in
Cats
25
Agent Tested Number of Calculus Score Percent .
Cats : Reduction
Malic Acid (1.8% wt/wt) 6 1.69+-0.40** (-4%)
None 6 1.63+-0.57 --
Malic Acid (0.6% wt/wt) 6 1.44+-0.51 12%
-30 . Malic Acid (1.2% wi/wt) 6 1.01+-0.06 38%

~ **Gtandard error of the mean



- - (ST Y B B o e T Ood Zdk
. O
N JeNChEN U Caa

10YEESSy 10968 ()-Y 10968 ()-Y @10%382‘()' v K EITE
910968 () - 10%3& () - UBVAWWAME @ 1y1096& ()-Y 10%& ()- 10%2& ()-YI' ="
£ 10968 ()-Y &L0%CE ()-y109%GE () - IWEWKeXXXSYJE @ 1) 10%C% () -
F(109%G8 ()-y&109%6G& ()-1 9GLOYGE ()-1 ! 109 () -1 @ 10968 () - $YqYY
ZZYZZdE_ @ 1 310%G& ()- 110%G& ()- OF10%& ()-.410%C& ()- & 10938 ()-
+1093& ()-ZZ[[ \'\"\#\ $\}rg\=! | 10%& ()- 10G 10G 10G ; 10%& () -
f%(};/;g& (-t @i'ol/gé{%&' I(;&%%ﬁ-&:@% &3 (ndida® Rit@he vsd b fnaBdicR et « S10%E& () -

0, S 0, - 0,
109G (§)@ 100/83&&‘“(51)xg Ar T°S‘%'Bém 8% redygtion iy calqnlug formptipn inythe 100438 () - 3
10%3& () -  10%ts( Mﬁég%&&ﬁﬁem&tw@&ﬂgﬁwﬁuﬁa%é&%u@ o80.6% @HE& () -3

10%8& () - @ 10%68&" () - 10%6& () - 9L 094 oaabdbbbbbbxnbg ' Fg#10%& ()-s 10G
10G 10GF F+- 109RSFedyctipn was obsmcdmthaneevated concentration of 1 Aasacoatrng

S The latter observation appeared to be due to the adverse cffect of higher
concentrations on the palatability of the food.

-
-

Example 4.
A study was conducted using dogs to assess the efficacy of two
polycarboxylic acid sequestering agents, citric acid and malic acid, upon calculus
10 formation in dogs. As in the previous study in cats (Example 2), a 3.0%
r (wt/vol) solution of each polycarboxylic acid sequestsring agent was made and
applied topically via syringe to the posterior teeth of the dogs once daily
throughout the 28-gay experimental period. The results are summarized in Table

4.
15
Table 4, Effect of Solutions ef Polycarboxylic Acid Sequestering Agents
on Calculus Formation in Dogs
Agent Tested Number of Caleulus Score Percent
Dogs Reduction
20 Water 8 1.95+-0,38%* -
Citric Acid (3% wt/vel) 8 1.90+-0.27 3
‘ Malic Acid (3% wt/vol) 8 1.33+0.24 32
**Standard error of the mean
25 The results of this study confirm the efficacy of malic acid to

prevent dental calculus formation in dogs.
The invention has been described with reference to various
specific and preferred embodiments and techniques.
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acid is 0.25 - 2.0% by weight of the food product.

15 3. The food product of claim | wherein said antmal is a mammal.

4. The food product of claim 1 whercin said mammal is a cat or dog.

5. The food product of claim | wherein said food product is a dog ration or a
20 cat ration.

6. The food product of claim 1 wherein said food product is a dog snack

food or a cat snack food.

25 7. The food product of claim 1 wherein said animal is a domesticated

animal.



