TI TLE COVPOSI TI ONS AND METHODS FOR | MPROVED ORAL HEALTH BACKGROUND [ 0001]
The present disclosure is direct to nedical treatnents. Mre specifically,
the presewbd2digol®sure is directed to conmpositions and RETRSA@INGTS09
improving the oral health of an individual. [0002] Epidem ol ogical studies
estimate a preval ence rate for dysphagi a anong those over the age of 5
years to be 16%to 22% anong i ndividuals. There are 2 broad categories of
dysphagi a: (i) esophageal dysphagia, and (ii) oral pharyngeal dysphagi a.

[ 0003] Esophageal dysphagia affects a |arge nunber of individuals of al
ages, but is generally treatable w thTrEdi cations and is considered a |ess
serious form of dysphagi a. Esophaggal ﬁﬂgha ia is often a consequence of
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scl eroderma, other noti ﬁ di sorders, a consequence of surgery [i.e.
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Esophageal dysphagia is often a consequence of mucosal, mediastinal, or neuromuscular
diseases. Mucosal (intrinsic) diseases narrow the lumen through inflammation, fibrosis,
or necoplasia associated with wvarious conditions (peptic stricture secondary to
gastroesophageal reflux disease, esophageal rings and webs [sideropenic dysphagia or
Plummer-Vinson syndrome], esophageal tumors, chemical injury [e.g., caustic ingestion,
pill esophagitis, sclerotherapy for varices], radiation injury, infectious esophagitis, and
cosinophilic esophagitis). Mediastinal (extrinsic) diseases obstruct the esophagus by
direct invasion or through lymph node enlargement associated with various conditions
(tumors [e.g., lung cancer, lymphomal], infections [¢.g., tuberculosis, histoplasmosis], and
cardiovascular [dilated auricula and vascular compression]). Neuromuscular disecases may
affect the esophageal smooth muscle and its innervation, disrupting peristalsis or lower
esophageal sphincter relaxation, or both, commonly associated with various conditions
(achalasia [both idiopathic and associated with Chagas disease], scleroderma, other
motility disorders, and a consequence of surgery [i.e., after fundoplication and antireflux
interventions]). It is also common for individuals with intraluminal foreign bodies to

experience acute esophageal dysphagia.



experience acute esophageal dysphagi a.[0004] Oral pharyngeal dysphagia, on
the other hand, is a very serious condition and is generally not treatable
wi th nediwetoom77@al pharyngeal dysphagi a al so af f ect s PCmdiSeéodoaiss9 of al |
ages, but is nore prevalent in older individuals. Wrldw de, oral
pharyngeal dysphagi a affects approximately 22 m|lion people over the age
of 50. Oral pharyngeal dysphagia is often a consequence of an acute event,
such as a stroke, brain injury, or surgery for oral or throat cancer. In
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pneurmnl als equenc
1nfect10us illnesses (dlphtherla, botulism, Lyme disease, syphilis, mucositis [herpetic,

cytomegalovirus, candida, etc.], autoimmune illnesses (lupus, scleroderma, Sjogren’s
syndrome), metabolic illnesses (amyloidosis, cushing’s syndrome, thyrotoxicosis,
Wilson’s disease), myopathic illnesses (connective tissue disease, dermatomyositis,
myasthenia gravis, myotonic dystrophy, oculopharyngeal dystrophy, polymyositis,
sarcoidosis, parancoplastic syndromes, inflammatory myopathy), iatrogenic illnesses
(medication side effects [e.g., chemotherapy, neuroleptics, etc.], post surgical muscular or
neurogenic, radiation therapy, corrosive [pill injury, intentional]), and structural illnesses
(cricopharyngeal bar, Zenker’s diverticulum, cervical webs, oropharyngeal tumors,
osteophytes and skeletal abnormalities, congenital [cleft palate, diverticulae, pouches,
etc.]).

[0006] Aspiration pneumonia is a common clinical consequence of dysphagia.
The condition often requires acute hospitalization and emergency room visits. Among
those that develop pneumonia due to aspiration, the differential diagnosis of “aspiration

pneumonia’ is not necessarily indicated as a result of current care practices.



The condition often requires acute hospitalization and enmergency room
visits. Anong those that devel op pneunonia due to aspiration, the
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indicated as a result of current care practices.[0007] Based on US
heal t hcare utilization surveys fromrecent years, pneunonia accounted for
over 1,000,000 hospital discharges and an additional 392,000 were
attributable to aspiration pneunonia. Individuals who have general
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Forceful coughing, active ciliary transport and normal immune response are presumed to
be protective but are inadequate. Microflora present in the oral cavity because of poor
oral hygiene have been associated with aspiration pneumonia.

[0010] The current standard of care for reducing incidence of aspiration
pneumonia in patients with clinically-diagnosed swallowing disorders is chemical
disinfection and use of antimicrobial agents to improve oral health. Additionally, another
method called selective decontamination is used. This method is a prophylactic technique
in which antimicrobials eradicate acrobic gram negative bacteria from the oropharynx
while preserving the normal oral microbial flora. The agents include oral antimicrobial
gels with antibiotics, liquid suspensions with same administered through a nasogastric
(“NG”) tube, intravenous (“IV”’) antibiotics and stringent infection control. While this
method is superior to use of broad spectrum antibiotics that indiscriminately eradicate all
bacteria (beneficial and harmful), it does not re-inoculate the oral cavity with the

beneficial bacterial thus the patient does not re-establish balanced microflora and remains

susceptible to onset of oral infections such as C. albicans (thrush).
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gels with antibiotics, liquid suspensions with same adm ni stered through a
nasogastric ("NG') tube, intravenous ("IV') antibiotics and stringent

i nfecti orwoantwwsl79sWhil e this nmethod is superior to usePof/uUsc@amdorspect rum
antibiotics that indiscrimnately eradicate all bacteria (beneficial and
harnful ), it does not re-inoculate the oral cavity with the beneficial
bacterial thus the patient does not re-establish balanced mcroflora and
remai ns susceptible to onset of oral infections such as C. al bicans
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the risk of bacterial developing resistance to the antibiotics. In
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health. In a genera ment, the conpositions and nethods of the
present disclosure can provide: (i) a reduction in the incidence of
aspiration pneunonia, (ii) less gingivitis and plaque, and (iii) inproved
tongue flora. The source of chronic mcrobial challenge to the host can be
targeted, which can reduce chronic sdMMARAt i on on the host, help to
restore an adequate i nmune response to physiol ogi cal chall enges and reduce
an individual ' 0125 Khopresert elesclosme. reByespo eveapdsitignsaand metbads fog ppavohliesrs
associated with oral health in 1@ zﬁ PEse uent healt r.obl ems, can be
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di scl osure provides a nutritional conposition for i1nproving oral health.
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reuteri  can reduce chronic inflammation on the host, help to restore an adequate immune
response to physiological challenges and reduce an individual’s risk of infections. By
preventing and treating problems associated with oral health in a patient, subsequent
health problems can be prevented or mitigated, which can result in reduced health care
costs for the patient in the future.

[0013] In a general embodiment, the present disclosure provides a nutritional
composition for improving oral health. The composition includes a therapeutically
effective amount of a beneficial bacteria such as Lactobacillus reuteri, Lactobacillus
plantarum, streptococcus Salivarius, Streptococcus salivarius K12, Lactobacillus reuteri
ATCCS55730, Lactobacillus johnsonii Lal, Lactobacillus plantarum 299v, Lactobacillus
rhamnosus GG Streptococcus thermophilus NCC 1561, Lactococcus lactis NCC2211
(Pelargon strain), and Lacteol, and Other Ingredients with desired properties in
accordance with the present invention include: CGMP which has been shown in testing
to prevent binding of pathogens or a combination thereof. The beneficial bacteria can
include one or more bacteria normally indigenous to the oral cavity. For example, the

beneficial bacteria can include one or more strains normally indigenous to the oral cavity
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ATCC55730, Lactobacillus johnsonii Lal, Lactobacillus plantarum 299v,

Lact obaci | l us rhammosus GG Strept ococcus thernophilus NCC 1561, Lactococcus
| acti s NOUR2/7PB5ar gon strain), and Lacteol, and O hePCTAge@diosTsvs wit h
desired properties in accordance with the present invention include: CGW
whi ch has been shown in testing to prevent binding of pathogens or a

conbi nati on thereof. The beneficial bacteria can include one or nore
bacteria normally indigenous to the oral cavity. For exanple, the

benefi ci aluchaas es nﬁ@ankngbuﬂﬁn@ngygrzm@&@a@wwakwamm@%nabbyzhaﬂ%aﬂn@us to
the oral cavitysuch as streptococcus Salivarius K12, Lactobacillus platarum
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bacteria ﬁﬁ@h&ﬁ%di ving or inactivated. [0014] In an enbodi nent, the
conpositionis in a formsuch as liquids, solids, semsolids or a
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suppl enent. The conposition can also be in a formsuch as | ozenges,
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t hi ckener disdohvadie Alntseormatoimben atwh oldireafnt , t he conposition is a topical

conmpound t hat n applied to the surface.of the oral cavity. [0016] In
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to a patient at risk of or having aspiration pneunonia a therapeutically
ef f ect i velnagrodtarnasive anbodpogitt tho sompantion isrgtopidebpehpaindl thiszen dciagpked ect ed

fromthe QEUE %nsiﬁ%ingroffLactobaciIIus reuteri, Lactobacillus
plantarupg’ ?'g§¥888_ E*S8 ¥arius, Streptococcus salivarius K 2,

Lact obaci | | us po@uberd aAJEED2hBBdintcat Ragickdndsdik@bRsOProvilad a hReiodbagi | | us
pl ant arum 299v, Lactobacillus rhamosus GG Streptococcus thermophilus NCC
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i nvention
composition comprising a beneficial bacteria selected from the group consisting of

Lactobacillus reuteri, Lactobacillus plantarum, streptococcus Salivarius, Streptococcus
salivarius K12, Lactobacillus reuteri ATCC55730, Lactobacillus johnsonii Lal,
Lactobacillus plantarum 299v, Lactobacillus rhamnosus GG Streptococcus thermophilus
NCC 1561, Lactococcus lactis NCC2211 (Pelargon strain), and Lacteol, and Other
Ingredients with desired properties in accordance with the present invention include:
CGMP which has been shown in testing to prevent binding of pathogens and
combinations thereof.

[0017] In an alternative embodiment, the present disclosure provides a method of
improving oral health. The method comprises administering to a patient at risk of or
having oral health problems a composition comprising a therapeutically effective amount
of a beneficial bacteria selected from the group consisting of Lactobacillus reuteri,
Lactobacillus plantarum, streptococcus Salivarius, Streptococcus salivarius K2,
Lactobacillus reuteri ATCC55730, Lactobacillus johnsonii Lal, Lactobacillus plantarum
299v, Lactobacillus rhamnosus GG Streptococcus thermophilus NCC 1561, Lactococcus
lactis NCC2211 (Pelargon strain), and Lacteol, and Other Ingredients with desired

5



CGWP whi ch has been shown in testing to prevent binding of pathogens and
conbi nations thereof. [0017] In an alternative enbodi nent, the present

di scl osurwoppvi7d®s a met hod of inproving oral health. Pa@/useeoasednpri ses
adm nistering to a patient at risk of or having oral health problens a
conposition conprising a therapeutically effective anpount of a beneficial
bacteria selected fromthe group consisting of Lactobacillus reuteri,
Lactobaci | lus plantarum streptococcus Salivarius, Streptococcus salivarius

K12, Lactghpeirck Us dcesiidanhie MR 13entastoRACAcliR: | OGNSRNIAicA-Bhs been
Lact obacil | us pl antarum 299v, Lactobacillus rhammosus GG Streptococcus

t her nophi $498"NCEs1iBS 10 piieset §ewénd Hagogess deembinatioss tegpoh st rai n), and

Lact eol . d . . : . . 1 h
Lo e ear, SRR LS AL S 5= SHRLAPRLLGRE Mo ARSCL 49068 1
prevent btaddting heflthpatchogsnsihandectaodbompitiscendniitisteand to & PAId} at risly of or
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group conbigthaedlof pladabac stréprscaceut eSalivatiact doapiocbarss plahaimmK! 2,

streptocogcus, Salivarius ogcoccus .salivarius K12, Lactobacil | us
reuteri A‘g%f(‘%@f%‘s Rt b T Fetegilie solony et éﬁ!’_ﬁ‘ﬂcdg’sﬂ(i‘é{ﬁ{‘%m
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Lact ococcus |actis NCC2211 (Pel argon strain), and Lacteol, and C her

| ngr edi entastiNECHELi (Redangpo peain)e sinil nLatadr dedhd&hoi thgredientyreslentesired

i nvention_include: CGVP which has been shown in testi r.event ,bi ndi ng
of b at hoBRE A d" CErETIHALH GHE Trarenp: Ak v thitfRonCPAR ek Bdt £o%hst o
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pneunoni a that may not be differential @é di agnosed. Al ternatively, the
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deat h. reduction in healthcare costs can be due to a reduced treatment of secondary infections
and/or prevention of a downward spiral in health. This can include, for example, loss of
functionality, frailty, disability and death.

[0019] The reduction in healthcare costs be due to improved overall health of the
patient or due to decreased dental costs. The reduction in healthcare costs can be due to
decreased utilization of hospitals and skilled nursing facilities. Decreased utilization can
be fewer days, fewer number of admissions, fewer ER visits, decreased incidences of
aspiration pneumonia. The reduction in healthcare costs can also be due to decreased
utilization of specialized care.

[0020] The reduction in healthcare costs can also be due to decreased utilization of
antibiotics and/or artificial ventilation and/or pulmonary rehabilitation and/or physical
therapy post-ventilation and/or intravenous fluids. The decreased utilization can be due to
a decreased need for prevention of aspiration pneumonia. The decreased utilization can
be due to treatment of sequellac from antibiotic use. The sequellac can be fungal
infections (thrush), or urinary tract infections (“UTIs”), or C. difficile associated diarrhea

or a combination thereof. The sequellac can also be infections from antibiotic resistant
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[ 0019] The reduction in healthcare costs be due to inproved overall health
of the patient or due to decreased dental costs. The reduction in

heal t hcarwocosx®E7™an be due to decreased utilization of PA®4sReclos7sand
skilled nursing facilities. Decreased utilization can be fewer days, fewer
nunber of adm ssions, fewer ER visits, decreased incidences of aspiration
pneunoni a. The reduction in healthcare costs can also be due to decreased
utilization of specialized care. [0020] The reduction in healthcare costs
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ventilation and/or pul nonary rehabilitation and/ or physical therapy
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be due toga. | ﬁgl?§%%kﬁﬁg%%§&%Lprevention of aspiration pneunonia. The
decreased utilizatron can be due to treatnent of sequellae fromantibiotic
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infections ("UTIs"), aor Cdifficile associated diarrhea or a conbination
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[0021] An advaptage of the present disclosure.is to provide a co sition
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di scl osur gdi18in§ heAhOMERR oR a§PER0A phQmdédMPr ovi ng oral heal th. [0023] Yet
anot her advantage of the present disclosure is to provide a nethod for

reduci ng t he i H92debiclé andthersgsiventegoal heauensni disclpooe 4] togupyide amatthed of
advant age f.thF ﬁ{esent gisclosure is to provide a nethod of reducing
heal th caiC8U@BE IS GESEPSAddi ti onal features and advantages are descri bed
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DETAI LED DESCRI PTI ON ) ) o
apparent from the following Detailed Description.

DETAILED DESCRIPTION

[0026] The present disclosure relates to compositions and methods for preventing
and treating illnesses associated with oral health. In alternative embodiments, the
compositions and methods can be used to reduce improve oral health such reducing the
incidence of aspiration pneumonia. The compositions and methods can also be used to
reduce the healthcare costs associated with treating the effects of adverse oral health
conditions.

[0027] It has been surprisingly found that using a therapeutically effective amount
of bacteria or probiotics naturally present in the oral cavity can reduce anaerobic gram-
negative bacilli (“AGNB”) and increase the presence of the normal flora thereby re-
introducing the good bacterial to the mouth without increasing the risk of antibiotic
resistance or antibiotic-associated adverse outcomes. Additionally, side effects such as
discoloration of the teeth, irritation of mucosa or even serious allergic reactions can be
mitigated or eliminated. As the selected probiotics will have beneficial systemic effects,

patients can benefit not only from the localized improvement of oral health (with

7



[ 0026] The present disclosure relates to conpositions and nethods for
preventing and treating illnesses associated with oral health. In

al t er nat iwe 2embodiorent s, the conpositions and net hods c&aThsS2e088a6780D reduce
i nprove oral health such reducing the incidence of aspiration pneunoni a.
The conpositions and nethods can al so be used to reduce the healthcare
costs associated with treating the effects of adverse oral health
conditions. [0027] It has been surprisingly found that using a

t her apeut ingriaMt @hd esehbfie ofFedted OfspRa@edre pheurfni®y Wk QlldoC Smprdt/ed ehé’ral
present in the oral cavity can reduce anaer obi ¢ grammegati ve baci

(" AGNB") @HEUiRGr ease t he presence of the normal flora thereby re

i nt r OQUC! ng t hﬁ)g??ﬁf'h? @Sﬁlg gtlt %ﬂtrggthggsu}n ?Mf)d&ﬂlgféﬁts or%ctflg ?%g%s&&?os{&ék of

antibiotic res ce or |c assocl a erse
Addi t i onahey beﬁefdseﬂeffcsxeclh&w&imers as @hsand owahi ofiniodl t(hegﬁ@eﬁh, siidlintcat i on
of mucosa or_ even Sseri ous aIIer%?c reactions can be mti

ated of .
el i mi nat etindiagnesee). gepdtker} dirasdirp el Bxaligwing nbgfenterich W%&qvﬁggg{féﬁwlees
ffect
errects, %{ﬁ (aWI tOEe Eﬁﬁ‘icgﬁﬁﬁgﬁog%@vltﬁr&yypﬂa férﬂrguce ﬁ@l bfZ&QIel gocé}g

oral heal I mport enefr't o asplratl |a)
but al so ¢ampscomebhogeshed alr el denty raintl yhavé Bé)rk&isoff’heAlzhmmidisieam damdntrethbatls i n

enmbodi nent s, of . t he res di scl osure are enef ci.al for divi dual s or
patients WEHFCECHRE asrm%t%ogwb%@m m%%?q"ﬁ @(ﬂ&ﬂl@. a@m% § fonghC.at ri sk

of disorders O(OGQZPTh@%rﬂﬁosu?&{s' At Bebid caBlovM a1t Idché@ylib ipaGertyiah as
t hose clinical I agnosed with dysphagia or those at risk of devel oping

dysphagi arisiew lhﬁe’lltm$ll¢otjaﬂp$th‘e@1 (’:ﬂrg eiISpllec”rtt yurngi slepver ®ar /therstome suchAaSZ\M]ellquer

di sease, ia, head a troke, .Down' s _syn

cond &1 or S Ban Ry PERHaRR A YERRE el b8 Rone Wt R R R et hods
can provi ﬂlenﬁ@@&chhpxbﬁﬂ@tﬂﬁessoh@) Pt ademosl ae édn@@smonbaﬁd Agktifdds @Bh pasRdd at i on
(e.qg. aspirate during sleep or an% ot her tinme such as while recllned) and

those at headtk Tsnelats tarBossawho lee abrsleber daye pgor @@l: lhrsaltéh(e Hre

e Comem PSSR, . S SRR R g o

heal t h ( efaflures éafoqrpi@ntly tpRactice oral hygiene methods, functionally-impaired who require
assistance with oral care).

[0030] As used herein the term "patient" is preferably understood to include an
animal, especially a mammal, and more especially a human that is receiving or intended to
receive treatment, as it is herein defined.

[0031] As used herein, “mammal” includes but is not limited to rodents, aquatic
mammals, domestic animals such as dogs and cats, farm animals such as sheep, pigs,
cows and horses, and humans. Wherein the term mammal is used, it is contemplated that
it also applies to other non-mammal animals that are capable of the effect exhibited or
intended to be exhibited by the mammal.

[0032] As used herein, “complete nutrition” are preferably nutritional products
that contain sufficient types and levels of macronutrients (protein, fats and carbohydrates)
and micronutrients to be sufficient to be a sole source of nutrition for the animal to which
it is being administered to.

[0033] As used herein, “effective amount” is preferably an amount that prevents a

deficiency, treats a disease or medical condition in an individual or, more generally,
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medi cati on use, decreased saliva production, snoking/tobacco use, al cohol
use, liver failure, infrequently practice oral hygi ene nethods,

functi onawbDyeiogaiossed who require assi stance with oral @®aras200000309 As
used herein the term"patient” is preferably understood to include an
animal, especially a manmal, and nore especially a human that is receiving
or intended to receive treatnent, as it is herein defined. [0031] As used
herein, "manmal " includes but is not limted to rodents, aquatic mamal s,

donmesti ¢ RALERI SyhptesamAass V\%ﬂ%r@s@ioﬁ, of AN AYatR| 5r PHEVId&S aS h@eifiondl] 9S,
cows and horses, and hunans. erein the termmamml is used, it is

cont enpl aplwiolegieal; er raedienl Heptiitde theoindivirbial. ndriragtinerd camhe Reficnttordocre
capable o . exhi.bi ANt d be . exhi bi . | .
[0032] ncrolie RLIGRoR SR el UERUR 2 BEIGE it R iR
product s tdiatto adinib@innths dfifdncibe id ndt wp ¢isnicedd A vl pfthereding ritidiviéuwl’s and
(protein, fats and carbohydrates) and mcronutrients to be sufficient to be
a sol e soUtEENofelsytor 31y Mo rappieal of hgen Havigs o At 1k fog 2 pegdicg! SRATRSt er ed
to. [0033&35§?H§ﬁgﬁ¢ﬁgﬁﬂﬁbU&ﬁ&&ﬁptive amount” is preferably an anmpunt that

prevents a deficiency, treats a disease or nedical condition in an
i ndi vi dual or, [0084f geneAaludsyd rhehuceSnsymdeto nmitritiariage sprpfeogrie swirgonef t he

di seases or provides a nutritional.,.physiological, or. nedjcal. benefit to
CheC T e it s Reopdterontingacish YeteR OB masarareur ragcing 1SaHd | on.

whi | e t hecdrBHRIratés) $r \hidkmbiricdRto RadirEfibnt B £5b8RoHREGrHRkRIdN fop thef er
to a human, the invention is not so limted. Accordingly, the terns

"i ndi vi dualimabjedvitiplattiiebeing pdhimistered tny ani mal , manmal or human havi ng or
t risk f Lcal i ti.on.that it fr, the.t t t. [0034
As used o er rlVOOTE R8T bE i b Eols gy B Rlpbors R mEPBORAT M btuct o

that do ngdmiaahasdny Bribtcihent weekel s of macronutrients (protein, fats and
carbohydrates) or mcronutrients to be sufficient to be a sole source of

nutrition for tO986LRheriermt Eigkeoegenism”iis meaphiy ineltin thetkectsrume yeast and/or

fungi, a cell growth medium with the microorganism or a cell growth medium in which
microorganism was cultivated.

[0037] As used herein, a ‘“Prebiotic” is preferably a food substances that
selectively promote the growth of beneficial bacteria or inhibit the growth of pathogenic
bacteria in the intestines. They are not inactivated in the stomach and/or upper intestine or
absorbed in the GI tract of the person ingesting them, but they are fermented by the
gastrointestinal microflora and/or by probiotics. Prebiotics are for example defined by
Glenn R. Gibson and Marcel B. Roberfroid, Dictary Modulation of the Human Colonic
Microbiota: Introducing the Concept of Prebiotics, J. Nutr. 1995 125: 1401-1412.

[0038] As used herein, Probiotics micro-organisms (hereinafter "probiotics") are
preferably microorganisms (alive, including semi-viable or weakened, and/or non-
replicating), metabolites, microbial cell preparations or components of microbial cells that
could confer health benefits on the host when administered in adequate amounts, more
specifically, that beneficially affect a host by improving its intestinal microbial balance,
leading to effects on the health or well-being of the host. (Salminen S, Ouwehand A.
Benno Y. et al “Probiotics: how should they be defined” Trends Food Sci. Technol.

1999:10 107-10). In general, it is believed that these micro-organisms inhibit or influence
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[ 0035] As used herein, "Long termadm nistrations" are preferably
continuous adm nistrations for nore than 6 weeks. [0036] The term

"m croor gani2emNo7Tr®sSmeant to include the bacterium yeasPCaASL@w/06180yi, a
cell growth nediumwi th the m croorganismor a cell growh nmediumin which
m croorgani smwas cultivated. [0037] As used herein, a "Prebiotic" is
preferably a food substances that selectively pronote the growth of
beneficial bacteria or inhibit the growth of pathogenic bacteria in the

i ntesti nege gfh\eth aAHBT Mtabolig tof Yathe Sleri b i «Sih ORI sBRgl/tRkt. UPREsrobiotiest | ne
or absorbed in the G tract of the person ingesting them but they are
f er ment edmBy alspaciexse theiipnuseifagtioniof thsf hast. a erliisgeasey. thersdiage pean many

Prebioticg | . i . i bson and Marcel B
Roberfroi%ﬁ%ﬁﬁé%§%9(%%QEV§9g§%b%$9¥ﬁgHﬁ%ﬁ%ﬁ*@%ﬁ%ﬁ?c M crobi ota: Introducing
t he Concept of [0082PpAStsES hekin, MHoFt tet@OhindiAtratldi}l -atd biefefaBB3 8ntAsous ed

herein, Probjotics mcro-organisns (hereinafter "probiotics") are
pr ef er abl $AREHEHYART SAsthaROWESKSi ncl udi ng seni - vi abl e or weakened, and/ or

o ebt o ooy TET AR 0t i) R LopLoger 18, ! oo < of
admi ni st emeahti to iadiede abhe naxoourh syutneart desgpabatf wdhlikgly pdsatnobrsiebt adedrbey

affect a host by inproving its intestinal mcrobial balance, |leading to
effects ofWRe health or well-being of the host. (Salninen S, Cuwehand A.

Benno Y. et al gDk ORY Olde@ SherfIAW RN thE tAGYmBR def8ad anlir @gdsidrond $¢1 -
Technol . 1999:10 107-10). In general, it is believed that these
m cr o- or gpuefesaldy itaridbh tprephylasfit e nrevdnéivg rtepatrherd ndiad rprenesné lpodlfos slaof the

pat hogeni cterjasint tinal tract. iotics

b a e,inte .Th ro al so
D oac e FayRbiihar b drkr nR P glioh G P PRk, MRS been
many di ff gikee- pRchesmER, indRididethrapllitRthSSuted tiut toRJ sIBivosbvat, $ess¢039]
As used herein, "Short termadnm nistrations” are preferably continuous
adm ni st r SRIeEs phranflies salt pepgresige ok ¢ diqenosed]patiipdogie ponditiorppredisgifes: aher

Li m t andtir Rlﬁﬁt # Eat{enfsuei't)r':i kaéﬁccﬁﬁl%gﬁrgéglﬂseggea?} s%s@eét@c? Itcy(ﬂgvet Q&n%%&h@m
nutri ent evel that wll 1i ely pose r sK or aaverse
disease, as well as patients who are ill or have been diagnosed as suffering from a discase
or medical condition. The term does not necessarily imply that a subject is treated until
total recovery. The terms “treatment” and “treat” also refer to the maintenance and/or
promotion of health in an individual not suffering from a disease but who may be
susceptible to the development of an unhealthy condition, such as nitrogen imbalance or
muscle loss. The terms “treatment”, “treat” and "to alleviate" are also intended to include
the potentiation or otherwise enhancement of one or more primary prophylactic or
therapeutic measure. The terms “treatment”, “treat” and "to alleviate" are further intended
to include the dietary management of a discase or condition or the dietary management
for prophylaxis or prevention a disease or condition
[0042] All dosage ranges contained within this application are intended to include
all numbers, whole or fractions, contained within said range.
[0043] As used herein, “Comensal bacteria” are those microorganisms that help
the digestion of food and acquiring of nutrients such as vitamins B and K, and assisting
the immune system in preventing the colonization of pathogens that cause disease by

competing with them.
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events. [0041] As used herein, the terns "treatnent”, "treat" and "to
alleviate" is preferably to both prophylactic or preventive treatnent (that
prevent amo/20r0/gr™% t he devel opnent of a targeted pat holPogiuS2a9maispe on or
di sorder) and curative, therapeutic or disease-nodifying treatnent,

i ncludi ng therapeutic nmeasures that cure, slow down, |essen synptons of,
and/or halt progression of a diagnosed pathol ogic condition or disorder;
and treatnment of patients at risk of contracting a disease or suspected to
have contract ef)0a4dAs @a&kehcrdf, MEdmasaPRiE@N sSvAQ Alodrbinifh, Blaveibeen

di agnosed as suffering froma di sease or nedical condition. The term does
not nec esdldy pRgtherasEgni i h%lp@aa}l@étgewy)ntqféa@@anquulrntgmfanutw@e@\ﬁéelyas The

terms "t & gafrﬁﬁg"q (k "atndea%gln tl@ gﬁa rﬁ“r%lg% é)gs]:[%nl? %0 \@hﬁ NAREE cc?lnﬁlllzgtli n

pronotion |ﬁ an in fro a dr'sease mho
may be supaﬁ@&mbﬂﬁutaméhseQQW@k@ﬁmEMﬁg@ﬁhﬂﬁmunhealthy condltlon such as
ni trogen imbal ance or nuscle |oss. The terms 'tre "treat" and "to

al | evi at e" ar elﬂer‘éloThw@ﬁa%ﬂ% 4nﬁcrp@faed& WeefBB‘?‘BWFWétqfdhe aresattr@m%lée
enhanceme s‘aﬁ&l&ralﬂaﬁ{aﬁv&f "&-%nP t?.myasa&ﬁ dafe ®r 1%?% VAR Bl ‘Ee ST'lgee The

terms "treatment treat "to a eviate" are f Inten

i ncl ude thﬁmMBekmsymnhnm@hnﬁntmoﬂxaLﬂuseassqum&mmdmmnﬁmabﬂmbhﬁadneukry

managenent ophyl axi.s or _prevention a di.sease or condition [0 Al l
gl <gp

042
dosage ra‘ﬁr@B & PaiFRthi h‘iqén%ﬁ’loinéa?flfio]ﬁ‘e ds AR dKE¥EC 18P fde al |
nunbers, wﬁmlﬁmpEhrt)ﬁg?}paisﬁlta&ngq&amo@eﬂl%doa\mewal B 8@hfctidngR - adhf9d3kitds atp ed

herein, "Conensal bacteria" are those m croorganisns that help the
di gest i onnwfieityodhawdmaesjupns ang ro¢thn<ist ¢angpsteresuisho togalvbhalanet s the ratidntks  and

hat cousg oRrebR gy ae 1hg PRl AR o5sT A8 TR Terei b o o

" Conensal Ef f eio46] th Sitiing 200 A dS Mo oY nbdB® e used iRtsk§umtiohRath
organismin hel ping th ggestlon of food and acquiring of nutrients such

as vi t ani yetigtersdhag, caawall PRERAY (e oY aglstrevidr v previertiely there
col oni zat an.0f PBhAGIGHnd "AlcufAUREd! BEASS N6 GRRC: "Bhe WbidlerdG8" be
static/colonize, etc.

[0047] The compositions and methods can utilize natural, indigenous probiotics
that reduce salivary pathogenic bacterial load in the oropharynx and nasopharynx.
Through competitive inhibition, the natural, indigenous probiotics can offer oral health
without killing the other bacteria or inducing antibiotic-resistance. However, certain
probiotics can kill pathogenic bacteria and inhibit their reproduction (e.g. I reuteri
produce natural antiobiotics that kill pathogens). The probiotics can compete with
receptor signaling sites that mediate systemic inflammation. As a result, the ingested
probiotics can then confer immune and gut health benefits. An advantage of this ingestion
can be multifold as it addresses the immune response of the patient from the oral cavity to
systemic immune response.

[0048] The compositions and methods in alternative embodiments of the present
disclosure can reduce the use of antibiotics in a dysphagia patient, reduce pathogenic
bacterial load in a dysphagia patient, reduce pathogenic bacterial load in the oropharynx
of a dysphagia patient, reduce pathogenic bacterial load in the nasopharynx of a dysphagia

patient, reduce pathogenic bacterial load in the oropharynx and nasopharynx of a
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[ 0045] The conpositions and nmethods in enbodi nents of the present
di scl osure provide superior alternatives to current standards of care for
i mpr ovi ngwvoralo/igmst h. The conposi tions and net hods canPb@/uss@d/067309
suppl ement beneficial bacteria in the oropharynx of the patient. The
conpositions and net hods can provide conpetitive inhibition through
di spl aci ng pat hogeni c bacteria by conpeting for adhesion sites and
nutrients. The conpositions and nmethods can restore mcrofloral balance in
the pati edr;ts'pﬁa%aa gar@t,wsamce@mlagaﬁ@sactam 1éata1and9§5ha fa galientg@sg nohdaéiashd nal
("d") tract. [0046] The conpositions and nethods do not need to be used in
conj unct i pathegenie kasterial @t%@g%c)hwd iemovothe everadichbily end cprdiqyascutas 98 i r )
and provi e .2 pl ace to attack them wherein. Under normal circunstances,
there is no pYace for the bacteria to be static/colonize, etc. [0047] The
conposi tions apd49eTho dsmpavitiotisi dnidz@cthadduimatmbodithicae ndube praditatisdssutdat
reduce salivary pathogenic bacterial load in the oropharynx and .
nasophar y$a. UttEe g dlgrarcatipaty ¢ifarlve ampwitt dive of Hacktd banchigiakhagtenigys &
probi oti cs bRf-Of kg5l health without killing the other bacteria or
i nduci ng anti1 biotic-resistance. However, certain probiotics can kil
pat hogeni ¢ hacDelivaecdodllynhi bit their reproduction (e.g. /. reuteri produce
nat ural anti obi)otAlese t hat kill pathogens). The probiotics can conpete with
receptor signaling) Bigugls that nediate systemc inflammation. As a result,
the ingested probbpsigsssfag then confer inmmne and gut health benefits. An
advant age of thi§3jﬂg§§%¢pn can be multifold as it addresses the immune
response of the patzﬁqﬁdi&ﬁgmhpﬁ)gral cavity to system c i mmune response.
[ 0048] The conpoiit S, a nethods in al ternative enbodi nents of the
present disclosu %i (We?educe the use of antibiotics in a dysphagi a
patient, reduce &njc bacterial load in a dysphagia patient, reduce
pat hogeni ¢ bactibAD SPUPRHWN YR he or opharynx of a dysphagia patient, reduce
pat hogeni ¢ bact edihliquisid i n t he nasopharynx of a dysphagia patient, reduce
pat hogeni ¢ bact eri a(2) |Qradnutritionsé seppdgrhentynx and nasophar ynx of adysphagi a
pati ent, reduce pathodonPenbastieri al | oad in dysphagi a patients (e.g.
wherein the (i1) Modules to be added
(iii)Complete oral nutritional supplements (“ONS”) for use as directed
by a medical professional — that contains protein, carbohydrate, fat
and micronutrients (fiber optional) sufficient for sustaining life and
other bioactive compounds such as phytochemicals, bacterial by
products, nucleotides, etc
(iv)Incomplete ONS missing one or more of the components of a
complete ONS
(v) Contains enriched levels of one or more of the components of a
complete ONS
(b) Other beverages
(1) Juices, milk, soft drinks, coffee, teas, water
(2) Solids
(i) Modules to be sprinkled on food
1. Including gravy and sauces
2. Includes semi-solids
a. Puddings, jello, jellies
(i1) Bars
(ii1)Other topical compounds such as vitamin E, vitamin A, Zn, vitamin
C, nucleotides and other bioactive compounds such as
phytochemicals, bacterial by products, nucleotides, etc.
(iv)Modified consistency food products/mixes (e.g., puree)
(3) Other topical compounds (e.g., Vitamin C and Zinc)
(4) Improve oral health and/or immunity
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pat hogeni ¢ bacterial is AG\B), and inprove the overall health and
cardi ovascul ar of the patient. [0049] The conpositions and nethods in
enbodi nerwe 20fo/a7Ti®spr esent di scl osure can utilize a thePapaiseioont1syo
effective anount of |ive or inactivated beneficial bacteria (e.g.
probiotics) as follows: a . Delivered orally i) Alone (1) Liquids (2)
Sem -solids (3) Lozenges (a) Including lollipops (4) Sachets (5) Filnms ii)
In conjunction with (1) Liquids (a) Oal nutritional supplenent s (i)
Prem xed in (ii) Mdul@ssimtdecaddddafict ithCumdiag z@?a@l{y ot gaitidgenalwith

S

suppl enments ("ONS") for HeEptdt 'I{aﬁﬁgegité%}’ﬂ@at”%@d REQH easd/dnalysemidrat
contains protein, car bohl*,ﬁ@%

b tiohat and mcronutrients (fiber optional)
sufficient for sustgj rﬂera o éiéﬁh ﬁic%g'c?r bi oacti ve conpounds such as
phyt ochem cal s, bac ér z %ﬁ

cts, nucl.eotides, .etc (jv)lnconplete ONS
mi ssing one or nore of Ut B fcategp %facvtﬁ)ﬁ%ﬁ%%"lmgle%@gr g8 of
enriched | evels of one oP¥¥B3of the conponents of a
1. Replaces or binds the essential nutrients (e.g., fuel-sugar, free-
water content) that support the growth of pathogens
2. Alters the pH
3. Generates an anti-microbial substance that inhibits pathogen
growth
ii1) Thickeners
(1) Starches
(2) Gum-based
(3) Other plant extracts
(a) Bamboo shoot
(4) Proteins
b. Bacteria indigenous to the oral cavity
1) streptococcus Salivarius
i1) Lactobacillus reuteri
1i1) Lactobacillus platarum 299 or 299y
Bacteria non-indigenous to the oral cavity
Prebiotics and nucleotides
e. Substances that promote non-pathogenic bacteria (i.e. like prebiotics in the
intestine)
1) Optimizes the environment (e.g., pH, energy source availability) to favor
growth of non-pathogenic bacteria, availability of free-water
i1) Other Ingredients with desired properties in accordance with the present
invention include: CGMP which has been shown in testing to prevent binding
of pathogens and is known to be effective against Streptococcus mutans and
Streptococcus sobrinus.

oo

[0050] The repeated consumption of the compositions in embodiments of the
present disclosure as part of daily life can improve oral health by replacing the pathogenic
bacteria with beneficial, non-pathogenic bacteria. Oral health can also be improved as a
result of the releasing of beneficial chemicals by the bacteria (e.g. anti-microbials). In
addition, as the individual aspirates their saliva, the pathogenic bacterial load will be low
and the likelihood of onset of aspiration pneumonia can be reduced.

[0051] Non-limiting examples of bacteria to be used in accordance with this
invention include one or more of: Streptococcus salivarius K12, Lactobacillus reuteri

ATCC55730, Lactobacillus johnsonii Lal, Lactobacillus plantarum 299v, Lactobacillus
13



conplete ONS (b) O her beverages (i) Juices, mlk, soft drinks, coffee,
teas, water (2) Solids (i) Mddules to be sprinkled on food 1. Including
gravy andweawas7®5 | ncl udes sem -solids a . Puddi ngs, PETIUS20008b180%s (i)
Bars (iii)OQher topical conpounds such as vitamn E, vitamn A Zn, vitamn
C, nucl eotides and ot her bioactive conpounds such as phytochem cal s,
bacterial by products, nucleotides, etc. (iv)Mdified consistency food
products/ m xes (e.g., puree) (3) Oher topical conpounds (e.g., Vitamn C

and Zi nc) rhahobu¥PGOV Streftatocaea iidimapte@r NCONMusd It y (UagtoSdess angiesntbatl iaf f ect
t he bi nding capacity of ngat hogens wth receptor signaling sites that

nmedi at es (Fsteagorasiingy angddsacéapl.c i nf | ammation (b) Decrease pathogenic | oad
i) Subst ' t . f
1) Sueance, gy gty a0, A QUL S YGRSyl B

pat hogens 1. es or esséenti -'suyar,
f reewat erincestirgnhys bdvat sheouppRr be tffectyeanhinsoStrpbiage psogened) Medrscdcoes pH 3.

Cenerates, an anti-m crobial substance that inhibits pathogen growh iii)
Thi ckener Qiteus, Streptococcus anginosis, Eubacterium saburreum, Micromonas micros, Moraxella,
Prevotella intermedia, and Porphyomonas gingivalis,

[0053] Lactobacillus reuteri ATCC55730, which produces reuterin, in testing has
been shown to be effective against: Streptococcus mutans, EHEC Escherichia coli, ETEC
Escherichia coli, Salmonella enterica,Shigella sonnei, Vibrio cholerac. Additionally,
Lactobacillus reuteri ATCC55730 has a commensal effect on L. casei ATCC 334, L.
johnsonii ATCC33200, L. acidophilus ATCC 4356, L. gasseri ATCC 33323, Clostridium
difficile, Eubacterium eligens, Bifidobacterium longum var infantis, Eubacterium biforme,
Bifidobacterium longum, Bifidobacterium catenulatum, Bacteroides wulgatus, and
Bacteroides thetaiotaomicron.

[0054] Lactobacillus johnsonii Lal, which produces H202, in testing has been
shown to be effective against: Escherichia coli (ETEC, EPEC), Salmonella typhimurium,
Yersinia pseudotuberculosis, Helocobacter pylori, Toxin A from Clostridium difficile,
Shigella flexneri, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterobacter cloacae,
Staphylococcus aureus, and Listeria monocytogenes.

[0055] Lactobacillus plantarum 299v has been shown to help prevent colonisation
of pathogens, and aids in preventing ventilation associated pneumoniae (VAP). Testing
has shown that LP299v is effective against: Streptococcus mutans, Streptococcus
sobrinus, and Escherichia coli.

[0056] Lactobacillus rhamnosus GG has also been shown to help prevent
colonisation of pathogens, and aids in preventing ventilation associated pneumoniae
(VAP). Testing has shown that Lactobacillus rhamnosus GG is effective against
Streptococcus mutans, Streptococcus sobrinus, and Escherichia coli.

[0057] Streptococcus thermophilus NCC 1561 , in testing has been shown to be

effective against Actinomyces viscosus, and Strepotcoccus sobrinus.
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(1) Starches (2) Gumbased (3) O her plant extracts (a) Banboo shoot (4)
Proteins b. Bacteria indigenous to the oral cavity i) streptococcus

Sal i var i usOi20do/zawsobaci | lus reuteri iii) Lactobacill usPpraisacgesze9 or
299v ¢ . Bacteria non-indigenous to the oral cavity d. Prebiotics and
nucl eoti des e . Substances that pronote non-pat hogenic bacteria (i.e. like

prebiotics in the intestine) i) Optimzes the environnent (e.g., pH energy
source availability) to favor grow h of non-pathogenic bacteria,

availability 0[?058?Ead&@d0@6u§ ladtisNEn2h ngpast Bﬂtsﬁral;i\‘? Lih teleimi Rd bpEPRRVid s i n
accordance with the present invention incl uge: whi ch has been shown in
testing t® Ysradlestive agaptt Agtiogmynes Nisges aph dirpRoteasswnsabsinbe ef f ect i ve

agai nst > 3 ) sobrinus. [0050] The

r epeat ed%%%@%?ﬁﬁ%%@ﬁ%%g@sé% %%@gﬁﬁa{eﬁﬁ)odi ments of the present

di scl osure as [W869] Dicteldiwhich héte bganmedRanBre dntabitibe alf adhd3jonr @pasttigegs t he
pat hogeni ¢ bacteria with beneficial, non-pat hogeni ¢ bacteria. Oral health

can al so §EhFRpId s 2pd HEA MRt cele 3l BaisPorg VB HetSERAIC PRifEal s

by e DIRIGENE 3 b srahialelec A e ertTe o gl

| i kel i hooWewfninmpsatdoafbeasfuisisatand rSapmengianiyphwanivne rAdditedally] A@6ED! has

Non-1i m tﬂ)ene% sﬁ(oa\')v ltg Sha%fe atl)ﬂatlcntliglgol ?‘alta(l)cti%ﬁy ugg%gnsi[:nStaai%ﬁﬁrog&%ﬁse avl\llireturs], tLri]siteslria
monocytogenes, Bacillus cereus, Salmonella typhimurium, Shigella flexneri, Escherichia
coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Enterobacter spp.

[0060] In yet another embodiment, the present disclosure provides a method of
reducing healthcare costs. The method comprises administering to a patient at risk of or
having oral health problems a composition comprising a therapeutically effective amount
of a beneficial bacteria selected from the group consisting of Lactobacillus reuteri,
Lactobacillus plantarum, streptococcus Salivarius, Streptococcus salivarius K2,
Lactobacillus reuteri ATCC55730, Lactobacillus johnsonii Lal, Lactobacillus plantarum
299v, Lactobacillus rhamnosus GG Streptococcus thermophilus NCC 1561, Lactococcus
lactis NCC2211 (Pelargon strain), and Lacteol and combinations thereof. The reduction
in healthcare costs can be due to decreased incidences of aspiration pneumonia or general
pneumonia that may not be differentially diagnosed. Alternatively, the reduction in
healthcare costs can be due to a reduced treatment of secondary infections and/or
prevention of a downward spiral in health. This can include, for example, loss of
functionality, frailty, disability and death.

[0061] More specifically, the health economic benefits can be as follows:

e Reduce hospitalizations, rehospitalizations, sub-acute care, transitional care, home
health care, outpatient care, physician office visits and follow-up care
o Reduce medical costs to the health care system for aspiration pneumonia
and general pneumonia that may not be differentially diagnosed
e Reduced necessary specialized care
o Reduce medical costs to the health care system for dehydration, use of
artificial ventilation, emergency room visits, pulmonary rehabilitation and
physical therapy post-artificial ventilation, nosocomial infections and
recurrence (e.g., urinary tract infections, C. difficile associated diarrhea)
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i nvention include one or nore of: Streptococcus salivarius K 2,
Lactobacillus reuteri ATCC55730, Lactobacillus johnsonii Lal, Lactobacillus
pl ant ar uriv@29w/07L®8t obaci | | usr hactmosus GG St r ept ococcus PCHASaei0r180% NCC
1561, Lactococcus lactis NCC221 1 (Pelargon strain), and Lacteol. [0052]
Streptococcus salivarius KI 2, which produces produce salivaricin A and B,
in testing has been shown to be effective against Streptococus pyogenes,

M crococcus | uteus, Streptococcus angi nosis, Eubacterium saburreum

M crononas g CROSuceMRERXBL hatibidligvotel | a i ntermedi a, and Por phyononas

gi ngival i's, [0053] kacLQRaGHhsoatitl biiund AhfHpRRGIOsistihii AL pduCesS

reuterin, in testing h|,as]vaéf A i j .~ Streptococcus
mut ans, EHEC Escherichia cﬂ.ﬁauﬁﬁ% tahﬁ%ﬁé@?@:{#g&%}é fz?}g(&ﬁn%%el la enterica,
Shi gel | a sonnej, Vibrig ch@l&iSe. AdELti onal Iy, Lactobacillus reuteri
ATCC55730 hds %aV@eﬁﬁﬁﬁ§5|bea?rf%V€fallobPat. casei ATCC 334, L. johnson
ATCC33200, L. acidoptidiayasedancliabes, metabghis sendromacc 33323, d ostri di um
difficile, Eubactceriupdehe dewswam spitabivalecatthithanchndepdrioess dfffiagitonslity,
Eubact eri um bi f or mefraiByf indebsedtreskiof nhlness guumy SBdédthiabsabiley. inoneewtldfouimat um
Bact er oi des vul gat u&,infonciaBaetegiver biedeit, hat dsatiaonalizadon [ 0054]

Lact obaci | | us Refes@Bbits b@dontatbivelor PhpdltisesritddCRitsi N testing has been shown
to be effective against: Escherichia coli (ETEC, EPEC), Sal nonella

typhi muri um Yersinia pseudotubercul osis, Helocobacter pylori, Toxin A from
Clostridiumdifficile, Shigella flexneri, Klebsiella pneunoni ae,

Pseudonbnas aer ugi nosa, Enterobact e%%é , Staphyl ococcus aureus, and

Li steri a nonocyt ogenes. [0055] Lact I pl ant arum 299v has been shown
to hel p prevenfooeg Bpi &af i @M cRimplat HRUKBS lindikdion] de iBlGVRYEBEdnildes are
ventil ation associ ated pneunoni aeﬂ‘(JVAP). Testing has shown that LP299v is
ef f ect i velllgsitivsof vaiouwspndwdonenss ol thapeesesidissfsesoccus sobri nus, and

Escherichia coli. [0056] Lactobacillus rhamosus GG has al so been shown to
hel p prevent col oni sati on of pathogens, and aids in preventing ventilation
associ at ed pneunoni ae EXAMPLE 1

[0063] Table 1 lists components for a complete feeding product (powder or liquid)
appropriate for nutritional supplementation of patients with or at risk of dysphagia, those

at high risk of aspiration, at high risk of pneumonia, and at risk of poor oral health.

Table 1
Ingredient Amount Function
Probiotic Strain > 10,000 CFU (powder or | Bacteriotherapy
in straw, cap or another (displacement of
delivery mechanism) pathogenic bacteria)
Caseinate 75 g (20% of energy) High quality protein
Canola oil 50 g (30% of energy) Fatty acid source and
energy
Maltodextrin 188 g (50% of energy) Carbohydrate and
energy source
Yeast extract 25¢g RNA/nucleotide source
Vitamin premix
Mineral premix
Emulsifier
water
Optional ingredients As listed elsewhere
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(VAP) . Testing has shown that Lactobacillus rhamosus GG is effective

agai nst Streptococcus nutans, Streptococcus sobrinus, and Escherichia coli.

[ 0057] Stweppwustwas t her mophil us NCC 1561 , in testingPRagsh@eoeshown to

be effective agai nst Actinonyces viscosus, and Strepotcoccus

sobrinus. [0058] Lactococcus lactis NCC221 1 (Pelargon strain), in testing

has been shown to be effective against Actinonyces viscosus and

St repot coccus sobrinus. Exanpl es of Non-Replicating M cro-organisns include

[ 0059] Lacteol which acts by a nechani snof inhibition of adhesion of

pat hogens (adheres to Caco 2 and HT29- MRX cells) and has been shown in

testing to prevent adhering of Lysteria nonocytogenes, ETEC Escherichia

coli, EPEC Escherichia coli, Yersinia pseudotuberculosis, and Sal nonel | a

t yphi muri um Additionally, Lact eol hEXAbéEMEQhomn to have antim crobial

activity against: Sta |.ococcus. aure Li steri a nonocyt og nes Baci | | us

cereus, Sal non "Pé] {39‘%H¥%‘PI}S vigg; fur eaefﬂ Aateplc, ARRORERFC n&}HFtionaJ

Kl ebsi el | g ﬁmbﬁ%fpﬁ%%%d@ﬁpeaa AR AUy §ARBia, ARG ENiSK 951@51': fsblrm a{ 0060]

In yet another enbodinment, the present discl6sure provides a method

reduci ng highlrisko&pecurasis andheriskeafiodr oirhealthesn ahhidei conmgponerys DBT@blpét i ent
ri sk o avin al a 0 rising a

therapeuti%%ﬁ?@wg??g%%?%%mgﬁﬁhﬁwmg %&'2@%?(%Fnﬁm%§ (%ngggg flected fromthe

group consisting of Lactobacillus reuteri, Lactobacillus plantarum

streptococcus Salivarius, Streptococcus salivarius K12, Lactobacillus

reuteri ATCC55730, Lactobacillus john&®§?# Lal, Lactobacillus plantarum

299v, Lactobacillus rhacmmosus GG Streptococcus t her nophi | us NCC 1561,

Lact ococcus factt NEC2211—(PRetargon DLICII II), oun]' Lact I fac—cotbi nat i ons
ther eof Thn rnrhuutl hleﬁltr\ ha thr-ar aAn]rQ d cah dua itﬁnﬁ Q\l?n:u:nrl

i nci dences oﬁPr&glﬁtlFﬁraB]n pln\é ﬁplQO%pF&e QI4FT ‘Hn( . Bagisriatheray my not be

differential|y di agnosed. AItéﬁﬁﬁ?WV@wyﬁapﬁ@ﬁ?eduéﬁﬂéﬁfnwnh@%lthcare costs
can be due tlo_a reduced treat ndaliveifmechonnaar y i npaibogamsbastatiadr pieventi on
of a downwar|dTlsipkanat in heal th. This can incl ude, Ifoocasexasqisgy fdross of
functionality, frailty, disabjlity and death. case and safety of
swallowing

Optional nutrient: Enriches the diet in

(e.g., high quality essential or beneficial

protein) nutrients

EXAMPLE 3

[0065] Modular powders or liquid supplements (e.g., protein) appropriate for
nutritional supplementation of patients with or at risk of dysphagia, those at high risk of
aspiration, at high risk of pneumonia, and at risk of poor oral health can include

components of Table 3.

Table 3
Ingredient Amount Function
Probiotic Strain > 10,000 CFU (powder or | Bacteriotherapy
in straw, cap or another (displacement of
delivery mechanism) pathogenic bacteria)
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[ 0061] More specifically, the health econom c benefits can be as foll ows:
Reduce hospitalizations, rehospitalizations, sub-acute care, transitional
care, hormEohlerlarh79sar e, outpati ent care, physician of fi PETUSIIWH6TBNY

foll owup care o Reduce nedical costs to the health care systemfor
aspiration pneunonia and general pneunonia that may not be differentially
di agnosed Reduced necessary specialized care o Reduce nedical costs to the
health care system for dehydration, use of artificial ventilation,

energency r ofmhmeﬁg ﬁt;sjl g nonfary rehabilitation amdriphshedibt her apy
t .

post -artificli gl tTon, [nosocom al infectiong,aneh essidense (e. 9.,
urinary tract 1 nffections, Cdifficile associated %@{eﬁﬁ_ea) Reduced meed for

anti biotics oFewet stpet bugb fHoatd g—at ot (a oot reststant
bacteria) Methicillin-resistant Staphyl ococcus aureus (MRSA) C. difficile
Saved costs for better overall health o Cardiovascul ar, diabetes, netabolic
syndronme o Avoid the downward spiral in health that can lead to | oss of

functionality, [00p6} Ittshouldnbe amdergtopd sthatoFariqus nedwaggsnpnst ynogifigagiens to the

di sabilit L hcr - { .careqi.Vv .

ot tut i B aF RS Gt BbMRenfs Jo0b B aleloif R S KBt O3 fox MMl e

vi si tls EXaﬁclb/PlSElall EROe24 aﬁj/nl@?ﬁio@fio@xmmr;ogmgdﬁjwﬂﬁbuﬂ c%dph%ﬁrgifmn thd’l@cilfiohrlid)vw ng
exanples are illustrative of various enbodinents of the present disclosure.
EXANPLE 159009685 {hcrapicat b qos retieison kR dmpini ngatipinisnetd é‘_i"&ilﬁée%r]ééﬁjct
(powder  offdrgi ﬂ)engp@&%rdu% &hhRfes " h{o'dﬁfb%{iox%s“@f'c%@&%& aly e %apeﬁﬁéd ents
with or at risk of dysphagia, those at high risk of aspiration, at high

ri sk of peeumoni a, and at risk of poor oral health.
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Tabl e 1EXAMPLE 2 [ 0064] Conpositions having thickeners that are appropriate
for nutritional supplenentation of patients with or at risk of dysphagi a,

t hose at Woghiwi719sof aspiration, at high risk of pneunmprirajS2@amezspo ri sk of
poor oral health can include conponents of Table 2. The thickeners can be
starches, guns or other plant or animal based thickeners. Table 2 EXAVPLE 3
[ 0065] Mbdul ar powders or |iquid supplenents (e.g., protein) appropriate
for nutritional supplenmentation of patients with or at risk of dysphagi a,
those at high risk of aspiration, at high risk of pneunonia, and at risk of
poor oral health can include conponegtLalpfs Table 3. Table 3[0066] It should
be understood that various changes and nodifications to the presently

pref erred enbotdhdrRtSichesehihetaserews W Il be apparent to those skilled in
the art. Such changes and nodifications can be nmade wi thout departing from

the spirit andjscopg @bmbb&titd eseithpoYbd] &6l HEakth eforptehivg thamdragiuiicalyshi ng
its intended advantages. It is therefore intended that such changes and
modi fi cat ¢ideesivp emevyiesidrgnpicialimcteps evlecin chidi hesciGia) bestemin sompyiagst 4t depst s
clainmed as_follows: 1..A ¢0 itioon to inprove gral health conprising a

t her apeut;g%ealﬁcjiléglgfnfogg%lllyvsee%acﬁl%dh mg?e %élﬁ%??qgsllsglflg Bgct eria wherein said
beneficial bactenrja corpiidessdald@agt one bacteria normally selected from
the group consistjing of: i) streptococcus Salivarius; ii) Lactobacillus
reuteri; H) LactiBbacfeqreiciiusrarteiti 299 or 299v; iv) Streptococcus

salivarius K 2 ¥) Laghonaghls s b b8 br AYEESS730;
iv)  Streptococcus salivarius K12;
V) Lactobacillus reuteri ATCC55730;
vi)  Lactobacillus johnsonii Lal;
vii)  Lactobacillus rhamnosus GG;
viil)  Streptococcus thermophilus NCC 1561;
ix)  Lactococcus lactis NCC2211 (Pelargon strain); and

X) Lacteol.

2. The composition as claimed in Claim 1, wherein said wherein said

beneficial bacteria is at least one bacteria normally indigenous to the oral cavity.

3. The composition as claimed in Claim 1, wherein said composition

comprises bacteria that are inactivated.

4. The composition as claimed in Claim 1, wherein said composition is a

lozenge, lollipop, sachet or dissolvable film.

5. The composition as claimed in Claim 1, wherein said composition further

comprises a topical compound.
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vi) Lactobacillus johnsonii Lal; vii) Lactobacillus rhamosus GG viii)
Streptococcus thernophilus NCC 1561; ix) Lactococcus lactis NCC221 1

(Pel ar gorweewyaty795and x) Lacteol. 2. The conposition a®Ctiisomemoeisnd Cl ai m
1, wherein said wherein said beneficial bacteria is at |east one bacteria
normal Iy indigenous to the oral cavity. 3. The conposition as clained in
Claiml1l, wherein said conposition conprises bacteria that are inactivated.
4. The conposition as claimed in Claim1l, wherein said conpositionis a

| ozenge, lolligpop, $REB&hp&itichH sSahiviallig dlhinnl, WherEhesaed BRAFdsitiaNfudher
claimed in aiml, wherein said conposition further conprises a topical

conmpound. @MmPIHEs é&ﬁﬁ)‘@ﬁlﬁtl on as clainmed in Cdaim1l, wherein said conposition
further conprises a thickener. 7. A conposition to reduce incidence of
aspiration pneunoni a conprising a therapeutically effective amunt of

beneficial bacteri aAwveiisitionad dediepehdidimt diaspiedtioa Iﬁl@ﬁmbmae;fo)n@tnsingast one
bacteria normally selected fromthe g rouF consisting of: i) st regﬁlococcus
Sal i vari u%lerappv}théaxteé%awq PRASURtERf; Benicficil Pagtaida sehsrsin 1said pansfigial RIYG or

299v; iv) c&ﬁvéa;seg GOBEF YR p f&é;@ﬁdﬂﬁ%uﬁka&d%h@ﬁ% gﬁ&g tcbnltljﬁs?m]gedft eri

ATCC55730; Lact obaci J ohns Lal; wvil acl 'l'us rhammosus
GG viii) StreptaroccusepdveranlaiivasusNCC 1561; ix) Lactococcus |lactis
NCC221 1 (Pel argon stzai ng; ,?nd ,

11) actobdcillus reuteri,

iii)  Lactobacillus platarum 299 or 299v;

iv)  Streptococcus salivarius K12;

V) Lactobacillus reuteri ATCC55730;

vi)  Lactobacillus johnsonii Lal;

vii)  Lactobacillus rhamnosus GG;

viil)  Streptococcus thermophilus NCC 1561;

ix)  Lactococcus lactis NCC2211 (Pelargon strain); and

X) Lacteol.

8. The composition as claimed in Claim 7, wherein said wherein said

beneficial bacteria is at least one bacteria normally indigenous to the oral cavity.

9. The composition as claimed in Claim 7, wherein said composition

comprises bacteria that are inactivated.

10.  The composition as claimed in Claim 7, wherein said composition is a

lozenge, lollipop, sachet or dissolvable film.

11.  The composition as claimed in Claim 7, wherein said composition further

comprises a topical compound.
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x) Lacteol. 8. The conposition as claimed in Claim?7, wherein said wherein
sai d beneficial bacteria is at |east one bacteria normally indigenous to

t he oral wewntye77®5 The conposition as clained in O ai mPCI/CsR@9MsT30%ai d
conposition conprises bacteria that are inactivated. 10. The conposition as
claimed in aim?7, wherein said conposition is a |ozenge, |ollipop, sachet
or dissolvable film 11. The conposition as clainmed in Caim7, wherein
sai d conposition further conprises a topical conpound.12. The conposition
as claimed in & ainifg cdvhgdsﬂiidh $2¢16inted TR @ hin 9Nwheteinh@lid 6OMPoditi@Studther

t hi ckener. 13. A nethod of use of a conposition to inprove oral health
conpri si nePreritichp shigkangly to a patient a conposition selected from any one
of claims 1 to 6. 14. The nmethod as clainmed in Caim13, wherein said

i nproved oral health leads to a reduction in the incidence of aspiration
pneunoni a. 15.13%he Aeibtddasd aieabfmadcdmpdsitinmol 8nprokhersalnheithr edrhprivgad t h of
the patient is inproved. 16. A nethod of use of a conposition to reduce

i nci dence?BRINBEEINEAP p PALIPH S FRBPEteD AYRGed HgMadionr &t eirimy! 1%-a patient a
conposition selected fromany one of clains 1 to 6. 17. The nethod as
claimed in Caim16, wherein pathogenic bacterial |load in the oropharynx,
or nasopharynx]4.or thopiedrodnas eathalasmofhamydy vaferan dysiphagoecdatal dnalth s
reduced. ﬂ8 The net hod s.chined in.Cl.aim 16, wherein the risk of

mor bi di t ISP tPadaduiion fythepeidepce RbASPARtoR BRSHIPH: O ai m 13 or O ai m 16
wherein heal thcare costs are reduced, wherein said reduction in healthcare
costs are due to decreased: incidences of

15.  The method as claimed in Claim 13, wherein overall health of the patient is
improved.
16. A method of use of a composition to reduce incidence of aspiration

pneumonia comprising administering to a patient a composition selected from any one of

claims 1 to 6.

17.  The method as claimed in Claim 16, wherein pathogenic bacterial load in

the oropharynx, or nasopharynx, or oropharynx and nasopharynx of a dysphagia patient

1s reduced.

18.  The method as claimed in Claim 16, wherein the risk of morbidity is
reduced.

19. The method as claimed in Claim 13 or Claim 16 wherein healthcare costs

are reduced, wherein said reduction in healthcare costs are due to decreased: incidences of
aspiration pneumonia, co-morbidities of aspiration pneumonia, treatment of secondary
infections, treatment of downward spiral in health, treatment of sequellae from antibiotic

use, and combinations thereof.
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aspiration pneunonia, co-norbidities of aspiration pneunonia, treatnent of

secondary infections, treatnent of downward spiral in health, treatnent of

sequel | aswbromveEantsbi oti ¢ use, and conbi nati ons t her eof PRO/USTHE/06BONOd as

claimed in daim19 wherein said sequellae fromantibiotic use is selected

fromthe group consisting of fungal infections, urinary tract infections, c
difficile associated diarrhea, antibiotic resistant bacteria,

methicillin-resistant Staphyl ococcus aureus, ¢ . difficile, and

combi nati ons th@r eofhe #kthodhe clhb@th efitl 18 WRdcinRald @iiRILY H¥nea@ivloai d

reduction in healthcare costs are due to decreased utilization of:

hospi t al sysesikistleelgd dions thegerper Fensistiag of dwigad énfestionsoprinasy Eestanfostionsc ar e

f I h bj
pﬁICIrmln;Ir Sélrff‘é gebf‘PéSP %ll%lglnoﬁlla 5%‘? g;eﬁn’utb%@l"c' %e?fs{a%f b%Ett%h{l' chal hléllﬁﬁ]t L RELPN,

erapy posSt-ven ati1on ravenous
fluids, dsnapeflosartyd arsus, ardlfffmrith mad t@iﬂﬁnaﬁti’lﬁﬁ éladreof.

21. The method as claimed in Claim 19 wherein said reduction in healthcare
costs are due to decreased utilization of: hospitals, skilled nursing facilities, emergency
room, specialized care facilities, rehabilitation centers, antibiotics, artificial ventilation,
pulmonary rehabilitation, physical therapy post-ventilation, intravenous fluids, dental

services, or combinations thereof.
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