-_USE CF KETOROLAC FOR TREATMENT OF PERI ODONTAL DI SEASE 5
. TECHNI CAL FI ELD - The present invention relates to nethods and

cokiposi ti onswo 91713¢e9” the treatment of periodontal disease. PCI/US91/01441
BACKGROUND OF THE | NVENTI ON "Periodontal disease", as used

herein, is a broad termused 10 to describe those di seases which attack
the gingiva and the underlying alveolar bone supporting the

t eet h. Per i odont al. di sease includes a seriés of diseases exhibiti ng
various syn- © dronmes which vary from each ot her accqrdj t st age
or . situation of the Uﬁfs%gﬂ%%w{%é"@g'@k@fmm% 0533&89&“@'10&5&8& not

15 been definitely subclassified. The termis used for any inflam

mat ory di sease which initially occurs at a marginal gingiva area and
may affect the alveolar bone. Two common. periodontal

di seases are gingivitis (inflammation of the gi ng| va) and per| 0-

dontitis (mani fes% ed by progressive resor oI ar bone, 20

i ncreasing nobility of the teeth, and |lo ced

stage). Other terms used The W&F?ﬂus‘“&%’ﬁé@!‘s%}“ﬁér% '"%f(!‘ﬂ?%tl ang s‘é&'@%‘ﬁ%"s

include "juvenil e perfgdend lttrbsiment ﬂcyéﬁoﬂeﬁm disease. tizing ulcertive
gingivitis", and "al veol ar pyorrhea" 'h di sease is

characteri zed by one or nore of the ;*-" b ; “tiarmat i on of the
gi ngiva, formation of per 'Rerdndaritap odisense”, as usedbhwdnngiSandbmadp&sm used

di scharge from t F.0 o‘# @’é(}’él}%e PEfdse! %Iriseases whi&ﬁoiﬁtahli’“tﬁé Q’it\gﬁ%aranboﬂﬁe

| oose teeth and eri o a I S eaII
consi dered to be causunderlying bVF&l%’ocP%ﬁeedsWH"ﬁg{}&tgﬁ a fodonta
general ly present in gfstast inclddes Pa asgrdeyhof hdfseases oexltibiatmgr fvariousf sytwe

teeth and in the peri&;‘mes whicH donﬂtrﬁl:l g‘gk$#g. & Wa&’::u%%ii rtlfer eﬁ%&é‘gor

peri odontal disease of ant
Certai n nonsteroi dal aituatior lofinthe diseaseuers "@RIS#EHDQf ﬂmeatwnt. andchave not

shown to be Usef !s '“bﬁ}?dhfﬁﬁwwtsuaad%eiffaéontme deﬁeaseusedB%r aAy inflam-
disclosed in matory (?1gsease vﬁ'n ﬁ n%t'iaﬁgrg c%?'g atPa margina’l gingiva area
and may affect the alveolar bone. Two common periodontal
diseases are gingivitis (inflammation of the gingiva) and perio-
dontitis (manifested by progressive resorption of alveolar bone,
20 increasing mobility of the teeth, and loss of the teeth at
advanced stage). Other terms used for various aspects of perio-
dontal disease include "juvenile periodontitis®™, "acute necro-
tizing ulcertive gingivitis®, and “alveolar pyorrhea”. Perio-
dontal disease is characterized by one or more of the following:
25 inflanmation of the gingiva, formation of periodontal pockets,
bleeding and/or pus discharge from the periodontal pockets,
resorption of alveolar bone, loose teeth and loss of teeth.
Periodontal disease is generally considered to be caused
by/associated with bacteria which are generally present in dental
30 plaque which forms on the surface of the teeth and in. the perio-
dontal pocket. Known methods for treating periodontal disease
often include the use of antimicrobials.
Certain nonsteroidal .anti-inflammatory drugs (NSAIDs) have
been shown to be useful in the treatment of 'perioddnta'l disease,
35 as disclosed in the following refet;ences; European Patent
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2.l Application No. 0,137, 668 of the Upj ohn Corrpény, I nvent or

Wechter, published April 17, 1985; Wiite, I.M, C A Saxtonh, A. Young, .
B. J. V\agg & Myoirpspd. " The Periodont aI St at us of Subj ect s pciPOSIVONE1
Non- Steroidal Anti-Inflamatory Drugs", 5 Journal of Periodontal .
Research, Vol. 16 (1981), pp. 100-108; Fel dman, R S., B. Szeto, H.J.
Chauncey & P. Col dhaber, "Non- St eroi dal Anrt2 -l nfl anmatory Drugs in the
Reduction of Human Al veol ar Bone Loss", Journal of Cinical

Peri odont ol ogy, Vol. #pplicatiewm. NQ.(mm,Gﬁgp of] 3thel 3Upjohageclomprny, , isventor
Copper, L.G 10 SCh“%Gﬁ‘fer& Qubﬁ%’h@d nngm ﬁhe Eb8SCtaiet, TPEH Salc, ﬁtersakﬂﬁ'

and Systeni ¢ Nonste Q/%Ef uogheolr\%ﬂg&ntg? %ﬁajgg) of

Gngivitis in Man" J(ﬁjr gof H‘@@gn
pp. 247-251; Vogel : AntiAlllﬂahmiﬂurm‘raDengs -

Drugs in the Treat 2 s
Peri odont ol ogy, VOI 56— ‘ ' .
 Schnei der & D. GCot ei ndeldmanze Re$ #ecﬁ-s S#t% H.J. ﬂlﬁ\"@&yl %- Ret Hﬂadhabeh "Non-

non-Sterol dal AT ISterfdl! Mhti- InFYématory nrugsLliaatme ReAULERA of Human
Peri odontal Disease in.th Sq |rr§° Nonkey® JQ  ini cal

Peri odont ol ogy, Vol . "E& 670N, 0SS 320l '
"Non- St eroi dal Anti - | iol.argre(1988) Dr pps nhl-Fles;o#oge'l mdnt. aIS ADi Lopper’,, L.G.

' - e e opic n
cds. . Narcel Dekke?.  MEARCTECEYD. Etdiner, " The Effects"Yir Torterl [irdidy) and
Jeff coat, T.H Howel | SygtmiCHdionstm@ﬂ Antisinfiapmat °WJ Drm:hmer Experimental
Gol dhaber, "I ndonet haq;mgw-;tlfg ui,bluanzS Mgimmw P%ol odsmt iNg,S4 -
i n Beagles: Conpari so 0 ne LSS na
Peri odontal Resear ch;, QBPP 0 PP- ('Egiaﬂ 3?8 Kod:uo7Th Uéﬂ’& i'“%’/ltﬁ Use of
"Topi cal Antiinfl ammtﬁmtj Inﬂamﬁterﬁmyugsﬁ\gnltmtTrmmentdoﬁtadriontﬁahslﬁseasea

(1587) pp. 18. 9"\550 dagrndt gt PeriodntBlidy, ©VGETSe *Lidbel )P 1968) , 'Bo- “gpoges
Reddy, H G JohrMagals Rad»HA:| S&ﬁvﬂidesl &he?oers" efrt?ﬁpcaThﬂ ﬁffﬂcﬁﬁopéna
Treat - ment  of TepicaldgrAdtive iNon-Stergidal”, AntéuInflammatory Drug

WO (it et e bRy, ioel ) Y5, AP Honkey,
"Fl ur bi profen 35 Trealournal of Climicalpd gy Vot f13:1{1986)41 pRol136-144;
Bone Hei ght Zod NRYTPaRs), SR“G.,J %ﬁlster‘bfid??rﬂnemmmﬁ%ﬁamﬁgs\m Perid-
(1988), Pp. 381-300, WV PLLATR., RyGh: {ef L, A
M S. ’ ’
Lewis, D.E. Furst, eds., Marcel Dekker, pub., (1987), pp. 143-
185; Williams, R.C., M.K. Jeffcoat, T.H. Howell, C.M. Hall, H.G.
Johnson, W.J. Wechter & P. Goldhaber, "Indomethacin or Flurbi-
25 profen Treatment of Periodontitis in Beagles: Comparison of
Effect on Bone Loss", Journal of Periodontal Research, Vol. 22
(1987), pp. 403-407; - Rieger, M.M., °"Topical Antiinflammatory
Therapy Against Periodontal Disease: A Historical Survey",
Clinical Preventive Dentistry, Vol. 9, No. 4 (1987), pp. 18-22;
30 Williams, R.C., M.K. Jeffcoat, T.H. Howell, M.S. Reddy, H.G.
Johnson, C.M. Hall & P. Goldhaber, "Topical Flurbiprofen Treat-
ment of Periodontitis in Beagles", Jo of r
Research, Vol. 23 (1988), pp. 166-169; Jeffcoat, M.K., R.C.
Williams, M.S. Reddy, R. English & P. Goldhaber, "Flurbiprofen
35 Treatment of Human Periodontitis: Effect on Alveolar Bone Height
and Metabolism”, Journal of Periodontal Research, Vol. 23 (1988),

pp. 381-385; Williams, R.C., M.K. Jeffcoat, T.H. Howell, M.S.
LS
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-3 Reddy, H G Johnson, C M Hall & P. Col dhaber, "lbuprofen: An
~Inhibitor of Alveol atr- Bone Loss in Beagles", Journal of Perio- dont al

Resear ch, VolwoaiB/'IQé(Q88), pp. 225-229; Heasrman, P.A, R A PEPNUS91 /05441
P..F. Boston, "The Effect of a Topical Non-Steroidal 5 Anti-Inflamuatory

Drug on the Devel opnent of Experinental G ngi- vitis in Man", Journal
of dinical Periodontology, Vol. 16 (1989)- pp. 353-358; WIIlians,
R, M Jeffcoat, H Howell, M Reddy, C. Hall, H Johnson & P.

Gol dhaber , Napr oxen Reddpi b6t ddhnson, FoM. oliatk i& iPs Goldhahet o "Ibugrafenal Anf

Dental Research, (19 1 ,gﬁ,g C 4 ff
Afflitto, EJ. Col ena%it&or B¢ elaﬂéag?%e [oiéo in8ig “E-h %ﬁj—r"%piﬁ
Rinse in a Sub- - %n(mq)odﬁﬂrt 44 @29,1 R EvA., R.A
Journal of Dent alsmmaracw FvoBostﬁa ( SnrciEffetts sofe)a (TbPBEI1, NonsSteroidal

2 Y el S 1 T
Progressi on of Human wit§solinr Mephe Journali rof 1Cldnigal. Per "u-' ogy, Vol.

Anti-Infl Dr lam®f d
L o B . o,

phar maceut i cal | y- accehfddi &- ﬂgﬁ-'t%xpeﬁﬁ?“ ﬁ&-eﬁ%‘d&'ﬂhe"sa Naprgxen |Treajment of
NSAI Ds. Ketorol ac arl!hﬂib@onetstﬁr inBrdgles”, mmmp_gnwins(lssm, P.

Patent Mo 4 09 ocd® VRSB M7 491T: Gatranechy o FRJAEE Rrd Faediny .
Rooks, WH., P. J MaISjnépberg & 0. Minesh¥kfficacy mf Iwpnofen Ripse Hevel Subs,
AN Strosberg, 25 Pgdngﬁanermgmor Aon) -Per{6UBALPESS: in Nrimatdd, ! 'E&Qp?_ﬁr

ot or o2t and its 7 AROEALeRoARaSEhy VoTor B (Sbaste] isie)  HGHRS, 2AbTEFaEL .

'I\?;searchi( \E/og. X{N830,l\bnd "“‘““‘“‘93?" M.Kp.Jeffeodd; /PH. HoweNl, A. Ro‘n%, .
oszcsak, E. J., st g,

. 00 Tokes, WL s KA 8B oS OB o, B, “HHlgring” th
Absorption, Distri bu['mngssmntaﬁdlmm lm&mtﬂm Lossmavith the Non-Steroidal
Phar macoki netics in g wﬂm
Di sposition, Vol. 15, 6 evera

(e.g., |bupr of en and prgqrze(ﬁ;é@r' b'?mg\m fg@ 35 "have nore than one
enantioneric form whi ch dkéforolan padpdts i pharmaceuficailyaeceptabhey . non-toxic

Advantages of cerjgi NeGRARtdMdT841tS ab@ KHowRNSAIDs. Ketorolac and its esters and
salts, particularly its tromethamine salt, are disclosed in the
following references: .U.S. Patent No. 4,089,969 dissued to
Muchowski & Kluge on May 16, 1978; Rooks, W.H., P.J. Maloney,
L.D. Shott, M.E. Schuler, H. Sevelius, A.N. Strosberg,

25 L. Tanenbaum, A.J. Tomolonis, M.B. Wallich, D. Waterbury &
J.P. Yee, "The Analgesic and Anti-Inflammatory Profile of
Ketorolac and its Tromethamine Salt", Drugs Experimental Clinical
Research, Vol. XI, No. 8 (1985), pp. 479-492; and

: Mroszcsak, E.J., F.W. Lee, D. Combs, F.H. Sarnquist, B-L Huang,

30 A.T. Wu, L.G. Tokes, M.L. Maddox & D.K. Cho, "Ketorolac Trometh-
amine Absorption, Distributioxi, Metabolism, Excretion, and
Pharmacokinetics in Animals and Humans", e and
Disposition, Vol. 15, No. 5 (1987), pp. 618-626. |

" Several NSAIDs (e.g., ibuprofen and naproxen) are known to
35 have more than one enantiomeric form which differ in properties

from one another. Advantages of certain enantiomeric forms of
R _
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-4-: NSAI Ds are disclosed in the follow ng references: PCT Patent
Application No. WY 00421 of Sunshine & Laska, published January 26,

1989; Cal dwe)d 91/43609A. J. Hutt & S. Fournel -G gl eux, "The POIVUEe1 /01441
Chiral Inversion and Disposition Enantioselectivity of 5 the

2- Aryl propi onic Acids and Their Biological Congsequences”, Bi ochemi cal
Phar macol ogy, Vol. 37 (1988), pp 105-114; and Hutt, AJd. &J.

Cal dwel I, "The Metab

~ Novel Rout e wi th PAATRE ofe 4/sElfied 18, Boe Zfﬁ"?‘v"nsoasﬁé"e‘ﬂgk%hm?%ﬁd

Phar macol ogy, Vol . 35Appldeationplin. H0/00323- tmzsunshme & Laska, pybdished ospuany

of the present inveng, OQF 9; PLAMMER 2 0., ALOPIHitE: Lol thﬁimnemew "The
6

peri odontal disease usin ect

‘the present inventi orﬂﬁté Fét“ Inversign apd d‘ﬁ@%&ﬁéﬂ'@ LE'WHE{:‘?F &%@UI‘?% of
in mniml systéni cthe( lﬁ-ﬂﬁﬂprﬁﬁimﬁenﬂemy agndorTheir kBto:llogia‘J Consequences”®,

SUMMARY OF THE | NVENT; t ol to ds
for prevention or iﬁf 3I7 rhc‘{)néggl ?I ny %ge%%
adni ni stra- tiorA. 3.0&mic oGalidwel ks 1The d‘htllblﬂ 1Gr ghirt&lvulwerséon of Z-Af‘.ﬂ-
conposi tion 20. CO”Drbrfdp'iSnﬁ Ké"fd% arpl %@éﬁﬁédﬁewﬂmpﬁirﬂﬁowErGHnﬁEquences ’
DETAI LED DESCRI PTI ON O [ Ket or ol &}x
herein, is ([err])-5-'0cH2e .' Gy c2nd_ Fnarmace .00 ?&]’negggig y| B

acid, and the lﬁharﬁﬁeé(lh caIIy- accept abl e non tOXI c esters and

salts thereof, as discl osig w gg 2@;‘3" I%@t Qg& %se‘ﬁtogav?&aogs% ?r&ﬁde a

Muchowski & KI uge on Ma STl ncor erence
herein. The (-) or StOP'lCﬂeﬁéﬂ ityaatmept ﬁ@ﬁt!ﬁfdpéﬂ,ﬂtﬁﬁ Cﬂrséﬂiﬂ luéb"g ketorolac.

Phar maceuti cal | y-accept ablg ﬁStae?ﬁrmrkgcﬁ;Q&ﬂ'ﬁCth@Cﬂﬂéd@nt Havention ©d Provide

e 1O, KISt ke AN, SRR witon) RAREE, o

straight chain haV|ng e 4
esters are met hyl15 et ¢orcentration ofi ketorolac., butyl, t-butyl, .isoanyl,

-pentyl, isopentyl, hexyl octyl, nonyl A ' rret hyI decyl and
dodecyl esters. har maceut.i g* | ket or gl ac
include salts 35 derivedh® RERs&NY HBventipgn edptesytoom Idé S@geven tign or

derived from i ntreptment ofapesiodontdludéseasediomprisingottopical madministra-
i thi um ‘tion, to mucosal tissues of the oral cavity, of a composition
20 comprising a safe and effective amount of ketorolac.
_ SCRIPTION OF NVENTION
"Ketorolac", as used herein, is (+)-5-benzoyi-2,3-dihydro-
1H-pyrrolizine-1-carboxylic acid, and the pharmaceutically-
acceptable non-toxic esters and salts thereof, as disclosed in
25 U.S. Patent No. 4,089,969 issued to Muchowski & Kluge on May 16,
1978 which is incorporated by rveference herein. The (-) or S
enantiomer of ketorolac is preferred.
Pharmaceuticaliy-acceptable esters of ke_tordl ac include, but
. are not limited to, alkyl esters derived from hydrocarbons of.
30 branched or straight chain having one to about 12 carbon atoms.
Examples of such esters are methyl, ethyl, propyl, isopropyl,
butyl, t-butyl, isoamyl, pentyl, isopentyl, hexyl, octyl, nonyl,
isodecyl, 6-methyldecyl and dodecyl esters.
Pharmaceutically-acceptable salts of ketorolac include sa]ts
35 derived from either inorganic or organic bases. Salts derived
from inorganic bases include sodium; potassium, lithium,.
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-5-- ammoni um cal ci um magnesium ferrous, zinc, copper, mnmanganous,
alum num ferric, mangani ¢ salts and the |ike. Particularly-
preferred ar g % gggeoni um  potassium sodium and Iithium sal tper/uso1abks
derived from phar maceut i'cal | y-acceptabl e organic non-toxic 5 bases include
salts of primary, secondary, and tertiary am nes, substituted am nes

i ncl udi ng natural ly occurring substituted Agines, cyclic anines and
basi c i on exchange resins, such as [ sopropyl am ne, trimet hyl am ne,

diethyl - amne,  tri eiumshmm R@1cium, ﬁigdé&ﬂm/, ﬂkﬁ&s,ehmmcaﬁbéﬁ manganous,
2-di met hyl am noet hanol, 2-die

t |
di cycl ohexyl ami ne, y%*"ﬂ‘é Uy, f‘%ﬁ% mangah{]%o,? {ﬁno hﬂa}‘ﬁﬁl hgﬁe gPCagt?@ﬂaﬂy
hydr abani ne, chol i ne preferredcare the ednimphfumg dpetizisséym, SQ}]MOSHMI hi;hium salts.

met hyl gl ucani ne, fﬁtggoag,q%d frompﬁﬁdrﬂgge%tﬁhgﬁryasééﬁﬁaﬂ EPQﬂaf&enon-toxzc

N- et hyl pi peri di ne,
preferred organi c5noan$G§| inclyde psalds of PNiBRH.0SEFANSRRY, i!ﬂd ﬁ'glﬂiéﬁi' ndmines,

et hanol ani ne, pi peri dsﬁtﬁtituted tdnARed haﬁtnﬂingil ﬁxﬁﬁmwyloaawm chabstiruded
caf fei ne. tablesﬁut of ketoro ac |s. SO

conposi tion of tﬂ&l'@ﬁbj % Fnﬂmﬁsoﬁnﬁn CcHoPt ef&ﬂ%&ofﬁ%‘r"&t’e&“‘m T
preferred ketorol ac st$dpropylamime, n ttrlhneﬁhglmnaet i odtethytaminehodtrizdhytdminae

t t I
Chant 1 omer . (+) 5 benz i i BRbARTARre, PO Iotnoethabdty B ethvt:
aci d, 2 am no- 2- J(mydmopﬁéhmh _trogethagieme dicyclohgxyjjamine, lysine, arginine,

[err] 2 Q?ﬁstél&ﬂg@t f%ﬁff%h&,prmeﬂnel n\fg]gi-ammés cemage,t ' Béfaigi,o/
com prising a safe.and..effective. am pre roma 0
to about 5% nore pr e?ﬁ!ﬂﬁ??ﬁ Wmﬁ’abtﬂ(jtngﬂsaﬂ'gg%tom%ﬁ'ﬁ%)i%‘“ %ﬁb rontne,
preferably still fropurimes; @ip@%zine,abpiperddb, Mthylpimidine, polyamine

preferably from abou}?gnPSOa/ﬁ& Otlfébqqfce Oﬁfti&fﬂiﬁfllﬁ'@fe'ﬁad rfamc non-toxic

pharmaceutical | y-acce pl ca carri
ferred are conpWsi tg% ave, s PP@PME”“F‘%Sé’ie?hﬂﬁm%oﬁﬁha“ﬁ!@@#’ piperidine,

ketorolac, and al so tidwethamineprditycibhegyiamihd,aehslingt and)cf¥efine 35

o1 o pi canoeArBEUSPLE STERAEIE! 1L OIBEEE ' 4 et
.of the subject dinvention in which it 1is incorporated.
preferred ketorolac salt for use in the compositions and methods .

20 of the present invention is ketorolac tromethamine, especially

its (-) or S enantiomer, (-)5-benzoyl-2,3-dihydro-1H-pyrroli-
zine-1-carboxylic acid, 2-amino-2-{hydroxymethyl)-1,3-propane-
diol:

N\ +  CHyOH
25 | @g NN : €00~ HsN — C-CHOH

CH,OH

One aspect of the present mventwn. is compositions com-

prising a safe and effective amount, preferably from about 0.001%

to about 5%, more preferably from about 0.005% to about 1%, more

30 preferably still from about 0.01% to about 0.5%, still more
- preferably from about 0.05% to about 0.2% ketorolac, and a
pharmaceutically-acceptable top1ca1 oral carrier. Also pre-
ferred are compositions compnsmg Tess than about 0.15%

. ketorolac, and also those comprising less than about 0.025%
35 ketorolac. ' |
The pH of the compositions of the present invention . for
which pH can be measured is preferably from about 2 to about
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9, mor e preferably fromabout 4 to about 7, nore preferably still from
about 5 to about 6. "Safe and effective anount”, as used herein,
means an am)uwggl,l%@; a substance hi gh enough to provi de a si gpbfryggﬂt/li
positive 5 nodification of the condition to be treated, but |ow enough to
avoid serious side effects (at a reasonable benef| t/risk rati 0), w thin
the scope of sound nedical judgement. %afe and ef fective
amount of the substan e wll ticu condi ti on, bei
treated, the severity of“‘%epr@gﬁéb[% ﬂ‘“‘t;&p ?o‘ tt?u? to?v Jpre pre ‘Fré‘QP Q?]
the nature of concurr érém abeutapyto about 6. |i ke factors. "Topi cal ,
oral carrier", as used hen r K I

Hb aaﬁ 'l?ﬁ&&i% dﬁlfo[th"r as usE& heg-g?n ﬁEg:H’ aﬂt amoun

which results in a conposi |on
oral cavity, held thepEia substange high enough %o rﬂ§'°Vi4?ndi §i98 f1qa§t Paﬂjé?l?

expectorated rathgr mbdiFicatiohnof the ToRditivRlto beuthedtedpobut ITORSendughlte

h , h | s h he
oot st o5 L9019\t el SBoRFRRs, (1L b VERSHR R BAMEFALR ratto,
sustained rel ease  wptitiductie, scopet fof | sound 2fedical jwigememkent sA ofsafée and
‘topical, oral carrier Fﬂs& Wé tﬁBl" fogr the sub?‘giﬂc@' agﬁagrgyv‘jﬁntm %?imlar

cavity of a hunman or [ower anhi ha
and the other conponegerditiemcbeing treatgd,y fthﬁe %!FMI &8, thecronditdong the

conposition of thegpr dafdtiion of thevirehtmeat, Tt heture’ 6Prdonturivent €erapysdand -
herei n, means that th?\}ﬁS cgpgoonents of the conpositions are capabl e of

bei ng comm ngl ed Sanother, in a manner such that there is no

i nteraction whi ch woUlTopiabstonadi aamier'édmeusd!da heréinzadgnatiest hecamier
conmpo- sition U”?ﬁf‘] ﬂgd&mms&m&nﬁéﬁn@gsm Edﬁf:@iirﬁdn WARER H's: admindl
carriers thus provi de e aste

esire teristics
tooth gels, tooth poftered topisa g gﬁld 8‘¢"'¢"b%85®|¥'§§f%d of
pastes, dental tr@st mthke,Soknd | ¢hen dsd tirge]y kexpectorafﬂde ta:tpecalthanraﬂeing

Car TS O e Pr el RUERt| efiOBiscFrions 1FOTRENShithybyRlsc thiti s,

i n such conpositions
Such components i ncl udeothhupowsiers or mouthwashes,t empmbsmvscaprwyzlg&h spastes,

anti pl aque agents, anidental tresftdedt! S61296HY,S bidgETs2br 2Bty CaStained release

surfactants, flavoring a et enl ng agents, binders,
hunectants, thickeni &"géem the Tike.

20 Components of the topical, oral carrier are suitable for
administration to the oral cavity of a human or lower animal and
are compatible with one another and the other components, espe-
cially the ketorolac, used in an oral coﬁposition of the present
invention. The term “compatible” as used herein, means that the

25 components of the compositions are capable of being commingled
with one another, in a manner such that there is no interaction
which would _subStantial'Iy reduce the efficacy of the oral compo-
sition under ordinary use conditions. Preferred topical, oral
carriers thus provide the desired characteristics for tooth- '

30 pastes, tooth gels, tooth powders, mouthwashes, mouthsprays,
prophylaxis pastes, dental treatment solutions, and the 1like.
The topical, oral carriers of the present .invention comprise
components typically used in such compositions which are well
known to a skilled practitioner. Such components include, but

35 are not limited to anticaries agents, antiplaque agents, anti-

calculus agents, dental abrasives, surfactants, flavoring agents,

sweetening agents, binders, humectants, thickening agents,

This Sheet Has Been R: eplaced”
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- 7-- buffering agents, preservatives, coloring agents and pignents,
et hanol and water. - Water is an optional conponent of the topical,

~oral carriengo9t/1sgbot he corrp05| tions of the present i nventi OnPC(MUSﬂIl)lMl
enployed in 5 the preparation of the comrercially suitable conpositions

shoul d preferably be of lowion content and free of organic inpurities.
Water preferably conprises fromabout 2%to abdut 99% nore preferably
from about 20%to about 95% of the conpositions of the pr esent
invention. Wen in tbeffesing cfgentsu Haresewvativeses coherisg- agents: jands pigments,
preferably are from ghpiabl Za“utﬂaﬁbout 45% nore preferabl y from about
S are y fr.om ahout

30% to about 40% water nou hﬁ fei q

45%to about 95% nore pHd "é'r &ﬁliﬂ PP'ETHF% &SQmpoRs b, tapical,opeAl GARrders
Dent al abr asi ve? u?]ebﬂlthbncduim_simns?df the Ppresenty |inventdbr_1$ h#atér employed in
conpositions o e vept

na'[rgrl als. The n’gat e I%?gg#réé éhd%? thé] CB mmlagq%oérﬂ?g? Q*Lf[ions should .
within the conpositi pnef@rabht be coft 'ismdiqnowmnt andcfees 0€| grganic impunitdes.
Gol's and preci pi t at cartdtrd "‘“’f‘é""’é N RSP o o e ”“‘"‘*
al um na, and resi houB" %#ﬁréﬂx/g td?gf%" about’ 953‘ Rfcﬁ?‘s E)FG%ér?
aEraS| ves for use i npttunsuhjvention Whennimothe iform ufstﬂdthpwlresu Ctﬁaitmlposi-
t herno-setting pgay | 7€ ' r P

3,070, 510 | ssued 0o Phafts g'%f‘“"@ are,fra, 4R mgo*e“"” 5, iR grbferably
Sui tabl e resins incl fioem abeyt 30% féxﬁ‘?ﬁ%e"%!‘#ﬁ'néﬂ“ QMSW@ES (aveaprefer-

mel am ne-ureas, mel aamefrom abol© 45| £ ABEEE 95% ! nde f prieFer a1y feom about 75%
mel am ne- ur ea- for mal 65%0}@6?0& rﬂ ross | i nked epoxi des, and cross-1inked
(]

pol yesters. Tabrasives are al so preferred in the
conposi - tions of t Bentalesbrasives asefulnin the toplicaly abalicaveiers| ofheg

30 t | | | b

T o e e
The abrasive can be BRt&Nialsat EQP Frtevia o?el§thdcﬁ“§}eP§ one whighcfis %Pattilt?le
silica xerogels dewgthinecthe rcokpdsitidint ¢ht inthivest and 3dde3S ndi0 éxzessilely

Pader S esner o0 Vibklitan50 St bhsigls SPELE BB a0 vcas
xerogel s mar ket ed undeeludieg t gabenané precipitates, 1insoluble sodium polymeta-
- 8- 20 phosphate, hydrated alumina, and resinous abrasive materials.

A class of preferred abrasives for use in the subject
compositions is the particulate thermo-setting polymerized resins
as described in U.S. Patent No. 3,070,510 issued to Cooley &
Grabenstetter on December 25, 1962. Suitable resins include, for

25 example, melamines, phenolics, ureas, melamine-ureas, melamine-
formaldehydes, urea-formal dehydes, melamine-urea-formaldehydes,
cross-'linked-epoxideé, and cross-linked polyesters.

Silica dental abrasives are also preferred in the composi-
tions of the present invention. The silica abrasive polishing

30 material genet;a'l'ly has an average particle size ranging between
about 0.1 and about 30 microns, preferably between 5 and 15
‘microns. The abrasive can be precipitated silica or silica gels
such as the silica xerogels described in U.S. Patent No.
3,538,230 issued to Pader & Wiesner on March 2, 1970, and in U.S.

35 Ppatent No. 3,862,307 issued to DiGuilio on January 21, 1975.
" Preferred are the silica xerogels marketed under the tradename
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Syleid[err] by the W R Gace & Co., Davison Chenical Division.

Preferred precipitated silica materials are those narketed by the J. M
Huber Cor por gid 9fy196@er the tradenane Zeodent[err], particul arlper/yset/eiasn
silica carrying the designation Zeodent 119[err]. These silica 5 abrasives
‘are described in U S. Patent No. 4, 340,583 issued to Wason on July 29,
1982. M xt ures of abraswes can be useﬁ Al of the above patents

di dental ab d h f
Tha total amount of AL PNk Ry Besten dpdors | BHESR Chmical Bivision.
i nveEt i on pref e][ abl %lwnlﬁeﬁ'eﬂr mzcébbt&tgd(fnmz?/mr:beﬁﬂs gl?{éozhza{m?l@héd b%'ﬁ;f
toothpastes preterably ye ﬁrﬂ}fﬁéh% rp8ratidh ind “PeCtradendit® Fbodknt® barEicethr
. S b

abr asi ves. Sol ution, MPOST ti

present invention maytheosikica carrsqngnthet designation isp‘h!ltaél?%-w Jhespsilixa

Flavoring agents ae iUrﬁ&Wefsedré r‘dés@iﬁé&p'iﬁabaS.OrP‘itetﬂarMo'.eﬂssm 58Pfissliéd to
conposi tions of the esent !%‘él%l on..n order to nake hem nor e

pal at abl e. Typi cal R 9y Y 2t ude net hanol , 0| | of
Wi ntergreen, oil of peppelnmtui-es off | abrfas$yesacan be, used. €11 of theszhave atentsd

il of cl | f

'?Ihe gubjceg;/ecorrpos:o'[ f‘%&ﬁg}dirfgaﬁ%r&:# '?gf‘m ard qng&@ Wgé%ﬁpo abg%#]
wei ght. Sweet enThey tagehamount: of| 3b"'§rié!¢ ein signtifnipe mppmions)r
carriers of the crmOgtel ippesentf 1&%1;96@%&5&9“%@% o sbdt t YO% to aBelte

th | at abl | 5

salts,  dextrose, |cRH %22“4%3%5 st ATetaly' SontdtE fram 3650104 "to
di hydr ochal-cones, aceshoutai56%aby M}ctghmm% abriasives. Sotutiou) alnbytl'sodwrrand
cycl amate and sodi “mnﬁot?ﬁe 515ij eclpbﬁzﬁ%ﬁfeﬂ? the tpréwﬁteﬁ Bﬂti%ﬂe'lﬁa? aéo?ntain

generally included in n anounts o
about 0.01%to about GANEItiRs; ¢ tabrwve as lows B&r opti onal corrponent of

the topical, OrallEarrlerSﬁ%rmg agém ﬁﬂérp%féﬁrwslnoué hepwmemtal carriers
i nvention is a hunect

nt_.s S tO t oQL hipa :
conposi tions from har@%nﬁfﬁg 'ﬁpoﬁﬁ %E r%re% am"e fﬁ'd if’og ‘?% T make
mout hwash and t oot hpthememore paluqbam t i antcazl ﬁhvgringeeuents t‘ino'ludsumenthanol,

Certain humectants cagi139f whiltePgrdeAlasil o@eﬁéﬂﬁ%ﬁnt SWFFtd?e§ ear‘ﬂlfin'i | 3P of

tho mout hwash —and sastsg rt'ah aSt oii™% (}Slhlwoens If present:,, ft'lavori nts' are

unect ant BQSF$
general ly conpri s#ks fgmrabmmnﬂwdm abohe sibjéctpcanipostbions in ahoumts adfo From

2% to about 55% by v\goq‘tetogut{@aﬁgm)%jw Qg{sghligrei_n.

' Sweetening agents are also preferred in the topical, oral
carriers of the compositions of the present invention in order to
make them more palatable. Typical sweetening agents include

25 saccharin salts, dextrose, levulose, thaumatin, aspartame,
D-tryptophan, dihydrochalcones, acesulfame and cyclamate salts,
especially sodium cyclamite and sodium saccharin. If present,
sweetening agents are ge’néra]‘ly- included in the subject composi-
tions in amounts of from about 0.01% to about 5% by weight. _

30 Another optional component of the topical, oral carriers of
the compositions of the present invention is a humectant. The
humectant serves to keep toothpaste compositions from hardening
upon exposure to air, and to give mouthwash and toothpaste
compositions a moist feel to the mouth. Certain humectants can

35 also impart desirable sweetness of flavor to mouthwash and
‘toothpaste compositions. The humectant, on a .pure humectant
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Sui tabl e humectants for use in conpositions of the present I nvention
I-ncl ude edi bl e pol yhydric al cohols such as glycerin, 5 sorbitol,

xylitol, pol &)ﬁ% glycol, and propyl ene glycol, espemﬂhl,y_, 91/01441
"sorbitol and gl'ycerin? : Buf fering agents are another optiona

conponent of the topical, oral carrier of th@ _conposi tions of the _
present ‘i nven- tion. The buffering agents serve to retain the pH of the

conpo- 10 sitions w t ! r nt
ally conmprises from atlggﬁk Omg?égra?g‘@ Mb}%‘&%gﬁ"?eﬁgfw £ aumém p&?@?ﬁtﬂy

to about 5% by- wei ghtfrem abeut 2empe 9!"6r$ hé’ﬂe‘f’ﬂg SLRt&g? é:°“‘P°s’EGP?%?'F
agents for use in COWMStibl@nshuﬁécidMs pfescmkei ﬁ“efvoﬂlﬂ'S'lt'lOflS nof udhe S@b‘wm

Carrrors of - ihe dBNBER; Suctik R R BEGATAL G, dlptifls BiA s fyBerin,

preservatives. TheS sorbiteder xytiteds polweshylemecmgdpcel, @ndwipiropylenke glycol,

conposi tions. SU'ésgééﬁnWﬁg{mt tﬁ@glyde‘?“?#“de nmet hyl par aben, .

propyl par aben, benzoat es t he reservative

ethanol, it 20 general | BUf§aTings ageRts R, MPthen | PPEinA pFQFE‘?’!?BFy °fr01'rhe
about 5% t 0o abouttop$eal,obriheareigrosf t thencodipdsétionsCof ethep peesentatinvens

G o LooorPove or Siboc foe kSR Hhanty VR LFL IR Ao of S0 Koo

and t hi ckeni ng agdﬁt s smtyonie within mhetmfel‘}pdcamgeZS The bufferingi agent gener-

the conpositions "of tg E Y 3B5ut00% to aboﬂarlb%CLHr%Féb’aw_v from about
t oot hpaste conpositio err | nder

en| ents
i nclude, for exanple, r}bgzrfébé 9% g "’eiﬂﬁFs"} the °°m9§§% qnssggrq%ﬂ TRujtable
which i's an iota carrdgffeeing, agents Lﬁo@su’se in conpositions/ef the present invention

hydr oxyet hyl . cel | ul os b %tlay cel | ul ose sodi um
car boxynet hyl hydro%ﬁjg #m@ﬁ% éﬁ%gi Laﬁg car boxyvi nyl pol yners
(carboners), naturdd@ guns Qthey. optjanal components of 4hen topisat, oyah carriers of

‘tragacanth), pol ysacchgyel gémpdsiEions-dF. the preséfﬂniﬁﬁﬂtﬂim):re fpresérvativesd, The
and col | oi dal magnesi um al um.n

se hese b
and thi ckeni ng agents pé'reée'fs‘@t’&fnepﬁﬁ"leg’{plmégﬁia} g‘gﬁ\: ﬂ&)oﬂ‘?l &HoEp ‘Ilﬁ q‘?ﬂl—?
present invention in Suitab]u)uprsemﬁaﬁwesn dimoldeD. m@bhydpatahen, 5%ropylparaben,

Conposi ti ons of the piiggledsnaltidthaifl, a0 Sefbative is SURRRNI st

Sui tabl e surfactants are t are reasona ab
preferably form siéds t9ENSLRH Yt ﬁ@“ﬂfﬁﬁ?%rf@@mcﬂ% t't-ﬁeab ut 35%(:(9%%%"‘?11)%"'“ about
Surfactants useful as 5%d6idboubds%, softhe komposdpsons herein. Other preservatives
| : generally comprise from about 0% to about 5%, preferably from
about 0.1% to about 2%, by weight of the compositions herein.
) Binders and thickening agents may be used in the topical,
25 oral carriers of the compositions of the present invention,
particularly in toothpaste compositions. Preferred binders and
thickening agents include, for example, ,carrageenan (e.g., Irish
moss, Viscarin TP-5 which is an iota carrageenan), cellulose
derivatives (e.g., hydroxyethyl cellulose, sodium carboxymethy1
.30 cellulose, sodium carboxymethyl hydroxypropyl cellulose),
carboxyvinyl polymers {carbomers), natural gums (e.g., gum
karaya, gum arabic, gum tragacanth), polysaccharide gums (e.g.,
xanthan gum), fumed silica, and colloidal magnesium aluminum
silicate. If present, these binders and thickening agents are
35 generally present in the compositions of the present invention in

amounts of from about 0.1% to about 5%.
_
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5 and anionic, nonionic, cationic, zwitterionic and anphoteric
‘organi ¢ synthetic detergents, and conpati bl e m xtures thereof.

Surfactants ofyg §pissobypes are described nore fully in U S. PCT/88010i441
No. 3,959,458 issued to Agricola, Briner, G anger & Wdder on May

25, 1976, both of which are incorporated herein by refer- 10 ence. Such
surfactants are generally present in the conpesl@i-ons + of the present
invention at a | evel of fromabout 0% to about . 10% preferably from

‘about 0.2%to about 5% Sompesitionss ofajthe presenf| doventior cupyamlso contain a
oo sone Tl avori ng urfadtahtl 2SIIERE SFeictants are*Shosd ﬁ"“‘”'“???&%‘??%"r" |
this purpose include Fﬁgﬁg{ﬁ)r% @geﬁ?r&b? form pﬂdéxiﬁﬁq“gﬁ the® range gfe the
conposi tions of the prmpwltlimbemswfaowtalmfubraprsudsmg agentsanay be soaps,
anticaries agent. r an S

sol ubl e fluoride |on s%' rc ég'gilsl Bdroﬁgx(;a'h?bns?qg (m‘i e%gfté\@?iﬁﬁc and aﬂ?hotenc
stabilize pyrophosphat@gﬁmmthgﬁanﬁa?ﬁme&#%uIaa seppatj kn ntip;bures thereof.
oral cavity, thus e”h%i?ﬂk‘étahf? OFNElldses t@bes“mdd@scamédsqiovbl fully in U.S.

DY o e e sour cog” tpatnt N5 958 5B, frsted (oo ASHIEDEH .o BEtpdrs Granger & jigder

fluoride ion sources § ?
~Patent No. 3,535,421 |msuagd 26;11876; btuth 4P whitlo avei incorporated therdinlidyr refer-

IITQ.thII: Pglr gt .eﬂ Clhﬁ(rjg' 10 b Sf efrsﬁgigfsluagfgﬁﬂ { ra%i Lﬁﬂh?ﬁ]’l?%je?@nt in the cﬁ@ﬂfscif’ions'
sodi um nmonof | uor ophosmfattbe present xiﬂ!#@t‘iﬂﬂt H‘ér%o?evel ¢f cfnom about 0% to about
H ug;l gg Ignt hg Preferro;zd Hms—a %Hﬁcﬁbouthfz?hW%o@i g1 Surfactants may
fluori i source in.the ora 0 S, 0 e, pres

invention, if present,3}s8 BFef‘%‘?‘filﬁrg %’EFWBFW{ aggn §L¢L'Pr Jﬁia"’ sparingly
about 0.005% to about ﬂﬂﬂB% cmpmqutei es.gbLysdneorﬁlaﬁmﬁthagﬂi%t oin solutioms.
about 0.3%of flu d t : L1 [
ant i pl ague agent soﬂganesqrgg&oah?sonaltﬁm%%k LRI purP eent’ c?%det ﬁe%ﬁl‘géraaplbg{g) dld
conpositions of the prmﬂémmei"ﬁventlon on the 35 condition that they

are conpatible with the kefia @b sitio‘ﬁ%cﬂf the agritent W&Veﬂiﬁ@huﬁ&?{ 156 | comprise
5-chl oro-2- (2, 4-di chl oroph 'ygf Rheno R des r r ck. Indg‘Fli

| b
10th ed. (1976), p. agen 81 aPB “Nges 3"‘%’5%57259 HALPT-
Eur opean Patent Appli csa'lub‘re fluonide tnnzsnums. ofF 1 Boxideahons: alsn genérally help

publ i shed January 26 %ﬁiiize p}rfopRB é‘ra‘%‘i‘&'iﬂ)‘iﬁ%g‘ﬂ: R h?énﬂ‘)“%i the
agents generally com out }

the conpositions 5 of%N#le ii’r’&erﬁh E'F'BW the benetits providdd by any soluble

pyrophosphate included in the compositions. The number of such

fluoride ion sources is great and inciudes those disclosed in

U.S. Patent No. 3,535,421 issued October 20, 1970 to Briner &

25 Widder, incorporated herein by reference. Preferred fluoride ion

source materials include: sodium fluoride, potassium fluoride,

and sodium monofluorophosphate and mixtures thereof. Sodium

fluoride is the preferred fluoride source. The amount of the

fluoride ion source in the oral compositions of the present

30 invention, if present, is preferably sufficient to provide from

about 0.005% to about 0.35%, more preferably from about 0.05% to
about 0.3% of fluoride ions in the compositions.

Antimicrobial antiplaque agents can also optionally be

present in the oral compositions of the present invention, on the

35 condition that 'they are compatible with the ketorolac. Such

" agents may include Triclosan, 5-chloro-2-(2,4-dichlorophenoxy)-

phenol, as described in The Merck Index, 10th ed. (1976), p.

\
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Conpositions of the present invention may also include one or nore
antical cul us .agents;, on the condition that they are conpatible with the

Ket orol ac. Agidei186euUs agents whi ch may be useful in the cagPaAN9i/olas
of the present 1 nvention include 10 pyrophosphates or pol yphosphates such

as those disclosed in U S. Patent No. 4, 5.93 066 issued to Parran &
Sakkab on May 20, 1986; pol yacryl ates and ?her pol ycar boxyl at es such

as th di scl d | S Q. X ' ..
February 25, - 1opd38Hh s Pl No 3,505, 150: 3d brdpiedh paelt Ao batid
Decermber 8, 15 1981:Naan@,2B1s59Pnf-Beecham Broup; BlUG, published Panuanyilot 1988.
_SunbergU S gnt Ap{i :\bﬂﬁfrggégﬁ,&nﬁéym?mhnaimwm ageﬁﬁgosﬁnd'raaayoaaﬂ
in . S. Paten . i, SQU 0 edj c er _
July 11, 1989; ethyl e‘fféﬁ?a?ﬁ"ﬂ'e?g‘f"}taicajit@ 3@&& §§ 'EH é'??@?e?fi ﬁﬁ‘@ coﬂ%ﬁ\ttiigrﬁs
Patent No. 490, 384 dafedhéqiresenty inkentios.’; nitrilo- 20 triacetic acid and
rel ated conpounds as di sc{é&%%i]fziranyo y_mt Sﬂésgﬁt 11‘#““&, ﬁzﬁ,%.ﬁﬂﬁggi%&

Wdder & Briner on July 1 p osphonat es g,s di scl ose
U.S. Patent No. 3,7370%Jwresanticalgulus agentscian othe canditionghat jthey are

git egt Ngé 3,13?2, 443» diJ hﬁzblhomth thE’lmefola%hmm;mnm ta&eﬂs)nhuttemayrbe
oper , an . R e ) y | 0} ardt

Kozi kowski on Oct ober¥s® ul g'l %%588%%'%&!: t hd£%afp§#§€"tar@9?ﬁ€gb? o&&?@f
herein by  rekler epyrophosphates oenpolyphesphates: sichiiass thapendiscjosed dinl Y.S.
com prise fromgpgrant &.Z%SQ,@bé’UissﬁmtopPﬁﬁhab'S(aki(ﬁﬁ’r%rﬁ*i%?t?&- 4%569

about 6% of the conpositions of the present_inventlion. 30 eferre

conposi t(i) ons of the p‘?@géﬁ'fys'iaﬁ%%rﬁ“ﬂoaﬂ!%"ewwcﬁﬁ@"ylla_tesf SHch a5 thesenfdisqlased
??rrponegt S of1 O§/uch tgﬂt Mpas(t)msememraa,mzs?sss is‘sned(i urbeSkedlovsio/l on(l):ﬁfebai:w 25,

rom about oto a , @ r 0 :
1099, a thickeni n& aggﬁs §'9d/%§f rpgke'gbwt g%@@})ﬁt%g 'i;#[}gg# 8@0}?,‘“3 ﬁnu/??(tsgf@%?ué’
(from about 10% t¥ 35198ik0and §554 Patent dpor4 .61 adfldnisguedoto Denedics. §Sunberg
ab|0Ut_ 29, a t SWE?H B0 29?‘31386 Eﬁﬂ%ﬁ&?h‘?cc@niﬁ@é Euélpﬁk'ttﬁ%gi%closeg in
cororing agent  (Tompabalt ng: 06 ik Sest”ikued £ neRndtctS s S, SopBeatn
tgot hpgsg es nay gl so July Ude d889;orethylenediaminetetraaveticaacids asgdisclosed nin
about 0.05%to about %@s rigde ja@N | u en m
' h§ {%gngﬁéﬂ gﬁ 'ar‘#?lo’pqaQ hat@me‘fﬁ“{'ﬁo% 519? ﬂt). &Bgr{igﬁ’

about 0.1%to about 139%, aque - ag m 3bol

~ about 5%. 5 20 O hedacpt i acid Rndonplaspd i compowdst ae diselnsed imief:  Ratent
are . mouthwashes aggl mRE181184 2¥$suelOrd WG L0Br fiie? ol U1V Es, Q972 Goly-

phosphonates as disclosed in U.S. Patent No. 3,737,533 issued to
Francis on June 5, 1973, U.S. Patent No. 3,988,443 issued to
Ploger, Schmidt-Dunker & Gloxhuber on October 26, 1976 and U.S.
25 Patent No. 4,877,603 issued to Degenhardt & Kozikowski on October

31, 1989; all of these patents are incorporated herein by .=

reference. If present, the anticalculus agents generaﬂy com-
prise from about 0.2% to about 13%, preferably from about 0.4% to
about 6% of the compositions of the present invention. '

30 Preferred compositions of the present invention are in the
form of toothpastes. Components of such toothpastes generally
include a dental abrasive (from about 10% to about 50%), a
surfactant (from about 0.5% to about 10%), a thickening agent
(from about 0.1% to about 5%), a humectant (from about 10% to

35 about 55%), a flavoring agent (from about 0.04% to about 2%), a
sweetening agent (from about 0.1% to about 3%), a coloring agent

{from about 0.01% to about 0.5%) and water (from about 2% to.
_— M
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mout hsprays include water (from about 45%to about 95%, ethanol (from-.

about 0% to about 25%, a hunectant (from about 0% to about 50% ; a
surfact ant aggglerfizeem about 0.01% to about 7%, an 10 fl avori POTAISMI01441
(fromabout 0.04%to about 2%, a sweetening - agent (fromabout 0.1%to
about 3%, and a coloring agent (from about 0.001%to about 0.5% . Such
mout hwashes and nout hsprays may al so includ@ ene or nore of an
anticaries agent (from about 0.05%to about 0.3%as fluoride ion)

anti cal cul us agent ~ (f abaut185%)apotHchotaokhpastes may also iagiuden oaﬁtqrpma%mef an
agent (Irom ab?u: h0 1%tica{'iéso a@b@tﬂ (% about odosatzoltéﬁeabmefoeszeds fluon?e
conpositions o e present inve ent.al . s | nen
of such dental soluti a@,géﬂeﬁ%wﬁcu‘ius qgﬁEY ugé"’%a?bé’l“t ﬁ‘rlg‘mtgb%lﬁ"@%t’om
about 99%, preservat anantiplaquegeab dfrom about tﬂolﬁﬂouabdﬂw%) .t hi ckeni ng

: t (f bout £%t
8982% gorgg‘oﬁt ou 3 0/§ O other2ppeferrdd: coufph??/ﬁ%hﬁ‘g aﬂﬁ“preéérfto%@%gn are

weet'en ge o ab
and surfactant (P?Wéskqsoa%d)dgﬂways' omponen Qﬂ@g’b’aﬂfest pud
present invention invabykhspraishencludé water pifeurndboat 45% toeaimuﬂgssx), ethanol

D Gae and eff oot fﬁebiﬁ%@ﬁ%@t 020’ s 4k, 2 plfectaly (¥ b WbppE DS b6k
the oral cavity, espe50%), 2 surfactastgiagentyafromcabout 00 t:mmhmlltt i"8hs an
are described herggn- flavoriﬁf%ntpr (Fhol Taddul’ 6. 03B! 'i@dibélﬂ'.r eata' "Y4eetening

peri odontal disease b Ilca I Qn n MUCOos
T ered with the dgent &f’é@gégmoﬁ B2 sor aboik 3%} ¢ g, @/eﬂg'%iﬁﬁm& agent (from
ket or ol ac. kbouta©. 000%« [toc abolity tbmh. f Quetd ridudhwashiesr &b niolthsprgys

of ot her nonste | f t
treatment of peri odonbg* daasgeasd(;,!"'a‘p 4"%%#%&0%:\&? %as?aﬁgsuﬁgg#iggom aﬁout
" substantial systenic OoPhfefo raboubfs3%rast fluoride, 10!1 apyantdmatculus agent (from

concentration of kgt ORBhAC of B bl dbott :a‘monaﬁdhen rﬁﬁﬂ@‘iﬁu@“ag&ﬁ? (from abBGE DL

invention is very |ow, a}s o%as swal 'ow ng of th
conposition is substalPi oM oi-ded. Wiile the system c concen-

tration of ketorol ac resulothewy greferneds compositionappfi the ipresert invention are

| ow, a substanti al ”Hgnﬁ‘%ﬂogofﬁ?oﬁ?t Ogﬂﬁﬁﬁedt’% E?%b' Eﬁlh:r%‘l" so'lut%t?sv'gﬁ#’ét‘%"lly

fluid, which flows fro
periodontal disease bynehde; Uﬁre@al( eafhRbout. 90% to @ﬂ“ﬁ)f”ﬁ&i dreservative Jfrgm
reduces inflammat gon aBo@Ed.0Y% 4 about 00 52QSthidkehing 2Qentcpfront abbut 0% to

reduces the rate of al KE&J. a‘.g%)tzonfelavoring age_nt (from about 0.04% to about 2%),
sweetening agent (from about 0.1% to about 3%), and surfactant
(from 0% to about 5%).

Another aspect of the present invention involves methods of

25 preventing or treating periodontal disease by topical application
of compositions compriéing a safe and effective amount of
ketorolac, to the mucosal tissues of the oral cavity, especially

the gingival mucosa. Such compositions are described herein-
above. Preferred are methods for tréating periodontal disease by

30 topical application, to gingival mucosa afflicted with the
disease, of a safe and effective amount of ketorolac. '

It has unexpectedly been found that, whereas the use of

other nonsteroidal anti-inflammatory drugs for the topical
treatment of periodontal disease in the oral cavity has resulted

35 in substantial systemic concentrations of the drug, the systemic
concentration of ketorolac resulting from the methods of the
present invention is very low, as long as swallowing of the
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resorption (bone |oss) characteristic of periodontitis. The
met hods of the present invention preferably involve the 10 contact of a

. composi tion ?{yg 3ppesent invention with oral cavity ti ssyscpi/SoL/®1841

"with periodontal disease for at |east - about 15 seconds, preferably from
about 20 seconds to. about 10 m nutes, nore preferably from about 30
seconds to about 60 seconds. 15 The- f13l $ owi ng exanpl es are
provided as illustrations of the conposition and net hods of the
present invention, bucomposition is substantialilycaxoided.: héhBeohe systamic monsemt
| nvent|i on. tration of ketorolac r@iﬂmﬁsﬁ%ma 2top1ca'l ap Hcﬁ&%‘i"f‘ss
of toothpaste corrp03|t|oni° Jores | nvVe % r“ Q li
Exanpl e 1 ExanYfYy bow, a substan h’g ynt; of the ketorolac 1s (wnd %‘ the
(W. % Sor gievatular fluid, which flowdXrof the gingival tisfiesQ0
Saccharin Sodi um I %
sol n) 0. 05 S The Qr&;}ﬂ'eﬂg of periodontqlf_l)r Ao ?s? z?ty e@%?%&ﬁs *ﬁﬂ%"
20. 00 25tiam of ketorolagomntyenky ureduges inflammation-caused by the
g- r2'4f od Véter Fl avorgdisease, but also unexpected?y reduces the rate éf Eiﬁveolar bone

urifi

Sul f at e 1. 00 resorpti%n (bong 1gss) charac&ripg&ﬂﬁ(ﬂqrg &@,tgm
0. 40 ' Car bonmer 9FfRe methods of the préseRt invention prefersbl3d5 involve the
Xant han Gum 5 5
Di oxi de %Wta‘:t gf 9 comptﬁigbor%g) f chﬁ prﬁs?oro"vgﬂ-{ljﬁogné#ggmoﬁg
0. 05 0. 1gavity tissue afflicted with periodontal disease for at ieast

Exanples 3 and 4 gbout 1EX3BRh8S, YreFEHEbIYAIbC QRIS 2D Sond td'Bbout 10

g(g?rglnte |3nvent 'on Ex am%&gﬁ? zmt];re pr\ﬁpwpgdlfgmsabout 30 seconds to ( ﬂaout%so
(W. 9% Ket secoinds. Tr onet ham ne 0.10 0.01- _
Et hanol
a0 15, 00 Thé'zl"o(i’i)om'ing)| examples, ar&f}n%ghded as i R‘ﬁéﬁ%ﬁi '3 the
Hept ahydr at e compositiop7and methods of t@e49resent invention, but are not
~ limitations of the scope of the present invention.
| Examples 1 and 2

Examples of to_otnpaste compositions of the present invention
20 are as follows: :

Example 1 Example 2
Ingredients _ {wt, %) ot %)
Sorbitol 42.00 35.00
Saccharin Sodium 0.13 0.20
25 FD&C Blue (1% soln) 0.05 0.05
Precipitated Silica 20.00 25.00
Sodium Fluoride - ' . 0.24
Flavor 0.90 1.50
Purified Water qs ) qs
30 Sodium Alkyl Sulfate 1.00 1.20
Phosphoric Acid 0.40 - -—--
Carbomer 940 0.25 . 0.25
Xanthan Gum 0.50 ' : 0.65
Titanium Dioxide 0.50 0.50

35 . Ketorolac Tromethamine 0.05 : 0.10

'IhlsSheetHas
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Saccharin Sodi um 0. 08 0. 08 Monobasi ¢

Sodi um Phosphat e Monohydr at e 2.03 o
1.82 wORay13809 bat e 80 : 0. 33 OPGB/US91/01441
FD&C Bl ue (1% Sol n) 0.02 0. 02 Fl avor
0.15 0.15 Purified wat%r gs
* Qs Exanple 5 ~ An exanple of a
dental solution of the present inventloniiﬂﬁﬁki%gégiglIoms:
Exanpl e 5 I ngredi ents ) Wat er
qs P Ket or ol achr gmphgﬁﬁqfemouthwagg rompasit ons/()of Fthe, gresent invention
0.10 Pol ysogrsniae fillows: ' 0. 25 Saccharin Sodi um
0. 05 Met hyl par aben 0. 20 Prop
0.10 30 Exanpl es 6 afgample 3 @%@Bﬁ‘bﬁ of
t oot hpast e conposi&ions ofngnedientssent inventiod¥t. %) are as fAME.o%%
(EC\?”F’!V; 25 ' gg?g}f” etZtoro'lac Tromethhfiecdi gnbsm 0 39%(\2/\5 7
€| yéeri ne thangl oo ' 15%& F%'I%?et hyl ene
d ycol 600 3.00 Glycerin 3.00 10;00b: - 12.90di um
Saccharin - _ 0.17 . Precipitated Silica
20. 00 20,00 Dibasic Sodiuk Phisphate | 0. 24
0.24 FI albr Heptahydrate (.90 0.07 0. 90 50.48
Purified Water S8ccharin Sodium gs 0.08 Sodi um Aylggl Sul fate
1.00 - 1.00 Phosphat e,
Monohydr at e 5. 00 “°"°b35*vb3°8'ﬁ‘m Bh”pg'?tjﬁnsd Silica 2.00
2.00 10  Carboxynet hyl Monohydrate 0. 30 2.03 0.30 1.82
Ti t ani um Di oxi de _ Pglyigrbate 80 0.50 .33 , 0.33
15 FD&C Blue (1% Soln) _'0.02 0.02
Flavor 0.15 0.15
Purified Water gs qs
Example §

_ An exampie of a dental solution of the present invention is
20 as follows:

Exampie 5

Ingredients (Mt. %)
Water qs
Ketorolac Tromethamine 0.15

25 Flavor 0.10
Polysorbate 80 0.25
Saccharin Sodium 0.05
Methylparaben 0.20
Propylparaben 0.10

30 Examples 6 and 7

Examples of toothpaste composit'ions of the present invention
are as follows:

Example 6 Example 7
Inaredients g (Mt. %) (Wt., %)
35  Sorbitol 37.20 37.20
Glycerine : 19.00 . 19.00
Polyethylene Glycol 600 3.00 3.00
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Ket orol ac Tr omet hani ne . 0.15 1.00 Wi | e parti-cul ar

enbodi ments of the present invention have been described, it will be
‘obvious to t wEeE1ABE0Y ed in the art 15 that vari ous changes anBCT/US91/01441
nodi fications to the present invention can be made w thout departing
fromthe spirit and scope of the invention. It is intended to cover,
I n the appended clains, all such nodificati s t hat are within the
scope of this invention. VWHAT IS CLAI IS: 20 25 30
35 16 1. The Wu&’fSaEa{ﬂiﬁl ac for tk? Fanuf acture o§-1

t

"topical, oral nedicanment to trea en erlodontal dl sease.

2. The use of claim 1 vﬁréﬁéﬁﬂiasﬂ §il&%rol ac 3%' etorol ac tré&9®hani ne.
3. The use of claim 1l viydiah Flueidaedi canent op2dri ses from 0941% to 1%

rgt.glrg!%ac., 4. The usen%mgl aim3 wherein saiéj:déet orolac is .6.r§bm 0. 01%.
5 Purified Water qs qs

Sodium Alkyl Sulfate - 1.00 1.00
Monobasic Sodium _
Phosphate, Monohydrate  5.00 5.00
Fumed Stlica 2.00 2.00

10 Carboxymethylcellulose 0.30 0.30
' Titanium Dioxide 0.50 0.50
Ketorolac Tromethamine 0.15 1.00

15

20

25

- 30

35

While particular embodiments of the present invention have
been described, it will be obvious to those skilled in the art
that various changes and modifications to the present invention
can be made without departing from the spirit and scope of the
invention. It is intended to cover, in the appended claims, all
such modifications that are within the scope of this invention.

WHAT IS CLAIMED IS:

i



5.+ A toothpaste conposition conprising: (a) from0.00 1 %to 1 %
ket orol ac; and (b) a toothpaste carrier conprising a dental abrasive, a '
surf act ant, WO ®1/3868i ng agent, a hunectant, a flavoring P&T’US91/°1~4‘

sweet eni ng agent, and water. 6. A toot hpaste corrp03| tion of claim5
wherein said ketorolac is from0.01 %to 0.5%6 7. ATout hwash

conposition conprising:; (a) fromO0.001%to 0.5% ket Or OfhCSheed Ha Bely) Replaced

nout h risi ng ethanol, a hunectant, a surf

fl aVom‘ mm““r l‘ﬂﬂlﬂeet eni ng agent, and wat er . MHM IH“L
conposttion ‘of %l & m*7 wherein said kegeol ac is fromOO

A dental solution conposition conpri (a) fromO0.001%to 0.5%

ket orol ac; and (b) a dental solution carrier conprising a preservative,
and water.  10.4A d%ﬂ&ahsé%{dtk&%rsmaooiwéfaﬁbw Rétarol & Wremeihamind, Sfard the

ketorolac is fromO 01 %t serva

par aban pres@%W@Fwe of Pl topicay aﬂrag Wff{}cﬁéﬂé ?ﬁﬂ’ %¥?€n°5fp q"&ﬁ’n geriodontal
wher ei n sai ddkedageol ac is from0.01%to 0.2%

17 12. A dental solution conposition of cl ai m 9 wherein said

preservative is paraban preservative. The conpositi-gn of an
“of claims 3-12 wher eiThet hise fonﬁb%iﬂt |10Hh¢fz§§“at|1ﬂ—|“6¢1¢a|m8m comprises from 0.0Q1%

The conpositi 120 &fef%_r%fﬂg}nag 1% 3ol 8. ek&oroldte ketorolac is ketorolac
t ronet ham ne. 15. e conposition of any of clains 3-14 wherein the
ket orol ac substantially consists of

3. A toothpaste compos1t1on comprising:

(a) from 0.001% to 1%, preferably from 0.01% to 0.5%, ketorolac, and

{b) a toothpaste carrier comprising a dental abrasive, a surfactant, a
thickening agent, a humectant, a flavor1ng or sweeten1ng agent, and
water.

4. A mouthwash composition comprising:

(a) from 0.001% to 0.5%, preferab'ly from 0.01% to 0.2%, ketorolac; and

(b) a mouthwash carrier comprising ethanol, a humectant, a surfactant, a
flavoring or sweetening agent, and water.. '

5. A dental solution composition comprising:
. (a) from 0.001% to O,.S%, preferably from 0.01% to 0.2%, ketorolac; and
(b) a dental solution carrier comprising a preservative, preferably a
paraban preservative, and water. ' |

6. The composition of any of Claims 2-5 wherein the composition has a pH
of from 4 to 7. ' '

7. The composition of any of Claims 2-6 wherein the keforolac is
ketorolac tromethamine.

8. The composition of any of Claims 2-7 wherein the ketoroiac
substantially consists of the (-) or S enantiomer.



the (-) or S enantioner. 16. A use of a conposition conprising a safe
and effective anount of ketorolac for the manuf acture of a topical
-medi canent f ayo1fiRee | Ng or treating periodontal disease in  pCT/USMZAIA
tissues of the oral cavity. 17. The use of claim16 for treati ng

peri odontal “di sease in gingival' mucosa of;4 he oral cavity.

The use of cl | conmposi tion conprises from a‘blssheeﬁiﬁﬁ
about 1% ﬁlmﬂnnmmmlmQ The use of claim 16 or!
conposi tion cohprisés froth about 0.01%to about 0. 5%

the ketorolac is ketorolac tronethamne. - 20. The use of Ketorolac-
according to claim1, 2 or 3, 4 wherein the nmedi canent is-ina - form
selected fromthe,gro past e .
powder s, Ot rhnREsH el sfpydBoR T AR CEredsife 8P Jerifthta) , disease
treatment solasmpoisdng topical aininigteatonL Soomisiosal AiHes g the eral mamtyz of a
3, 4 or 20 wWhamBbsitibR dOREHGEING rhtshﬁe BRd @ffective anioﬂn‘é ¢ KitdkoTaRVity for a
period of tine and is then Iarge y expectorated rather than being

swal | owed. 18 22. The

use of ketorol ac HccoTkk ngtﬁod ef 1 aiwe 9oforc teeatmerits of pextiedontal tdisease comprising
conposition i S e t C ti

{00t hpast os, lfogoﬁa_l] ad}nihi%tf-ﬂ{x% & \Aﬁ‘ﬁk KetohO1ac! 86 ﬁ&ﬁpﬂ %F]éérs;autaﬁﬁg%}% Jith the
prophal axi s plisease and dent al treat ment sol ut | ons 23. The use of

ket orol ac according to any one of claims 16-19 or 22 wherein the

conposition is he th cavi.ty per od of tine and
| ar gel y expL]g‘t of'?ﬁ t&%ﬁaﬂg &mﬂnu{)éﬁs‘ﬁﬁe 'fo%@ osxtmn compr1ses ?rom about
- 0.001% to about 1% ketorolac. _

12. The method of Claim 9 or 10 wherein the composition comprises from
about 0.01% to about 0.5% ketorolac, and the ketorolac 1is ketorolac
tromethamine. '



