TI TLE METHODS OF DI AGNOSI NG AND TREATI NG DYSPHAG A BACKGROUND [ 0001] The
present disclosure is directed to nedical diagnostics and treatnents. Mre
speci f i cavbyoiodsesspr esent di sclosure is directed to netrotarsedosns@gnosi ng
and treating dysphagia. [0002] Dysphagia is the nedical termfor the
synptom of difficulty in swallow ng. Epidemological studies estimate a
preval ence rate of 16%to 22% anong i ndividuals over 50 years of age.

[ 0003] Esophageal dysphagia affects a |arge nunber of individuals of al
ages, but is generally treatable with nedications and is considered a |ess
serious form of dysphagi a. EsophageatiTdgsphagi a is often a consequence of
mucosal , nedi astinal, or neuronuscul ar di seases. Micosal (intrinsic)

di seases nar r oWMEHEHOWROFIDYAGNOSING ANDETREATING DASEHAG1ANEOP! asi a
associated wth various conditions (e.g. peptic stricture secondary to
gast roesophageal reflux di sease, esophageal rings and webs [e.qg.

si deropeni ¢ dysphagi a or Pl ummer-Vi nson syndrone], esophageal tunors,
chemcal injury [e.g., caustic ipgekGRouNIh! | esophagitis, sclerotherapy
for varices], radiation injury, infectious esophagitis, and eosinophilic
esophagi ti s) .[od(§iBst rdah GRXIkhRSE HircdicaaBSAsdiONSdildoktids s LEORARANS by
direct invasion or through |'ynph node enlargenent associated wth various
condi t i dvere(spearbeally] ehegpresentidigelosume ex dirdoyadploonethodsi off eagniosing ahe tigating

t uber cul osi.s, . hi stopl asnosi s], and cardi ovascul ar [dil ated auricul a and
vasculapyﬁ Pession]). Neuronuscul ar di seases may affect the esophageal
snoot h nmuscl goguy DysphddMRIH@ticAltal @i foiPht RYmPRI St &iFSduStyah saM®king.
esophageal sphincter relaxation, or both, comobnly associated with various
condi t i dsdonaielegicabstadiphestimatald opraeknes rmirdofa¥o & é@%cﬁnwntghn@ﬁ&gab ofrsease]
sclerod%bn%as%kg [ notility disorders, and a consequence of surgery [i.e.,
after fun&bp icafi'on and antireflux interventions]). It is also common for
i ndi vi dual s w0003] iE%b?lﬁingﬂi dy8phde@yr £if@ts HagiesurhBereXpediiidogle ofaltagesdaphageal
dysphagi.a. [ 0004] Oral pharyngeal dysphagia, on the other hand, 1s a very
seri ous it 8arallyorcatable Wsthgafrdéﬂ‘ra&png/awglts copEderahpdespiseousdgme &f dysphagial
pharyng i 0, f L ndi.vi f : i e

br oval onpopREERRRbREl By FEbREMALY (THRICOLP mBliuRAE Ty iilomBeal

af f ect s diqepseox Mmiosd] inZ2nsid )| discases meopiveholuetent theugh énfofmrb&ionOfiatoshar yngeal
dysphagia is .often a ons&guence of an.acute event, such as a stroke, brain

neoplasia associated with' various conditions (e.g. peptic stricture secondary to
gastroesophageal reflux disease, esophageal rings and webs [e.g. 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, lymphoma], infections [e.g., tuberculosis, histoplasmosis], and
cardiovascular [dilated auricula and vascular compression]). Neuromuscular diseases 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.



injury, or surgery for oral or throat cancer. In addition, radiotherapy and
chenot herapy may weaken the nmuscl es and degrade the nerves associated with
t he physiwbDagw/mebener vous i nnervation of the swal | ow r @Ciraxs200064932 al so
common for individuals with progressive neuronuscul ar di seases, such as

Par ki nson's Di sease, to experience increasing difficulty in swallow ng
initiation. Representative causes of oropharyngeal dysphagi a include those
associ ated neurological illnesses (brainstemtunors, head traunma, stroke,
cerebral pal §9904POrul phdtyBRal 8yspyieh OSE thebbtRéd MGUOR $ vEiySRASEs conditidP! e
sclerosis, polio, post-polio syndrome, netabolic encephal opat hies

amyot r ohilds Izarcspldy netfreatellp svittPmedication’ Ordl plarseecalidriwhegia)alsa affesst i ous

amyot r o oS el b siitpaication O pbimpesalicimiesis)d
{ ner pot nhci B PR alcAl Byr et el TRuPhe i Sfer TARNANS: | IARRAL el pus

scl er odghagng&l AysERgh SRty ppgximaRlR D Inhitlionl poeptseder (tanig®bflesi Dral
cushing's syndrone, thyrotoxicosis, WIlsagn's disease), nyopathic jl| nesses
( connec g ngsad dysphigteeis sftenge CoRICBYRASS iof 28, aCH{FateRb iugh gF avitokenhioni ¢

dyst r ophy: I I L.yav:Qsi Li ' j
par ancop4St R o O A Al R herane
(medi catmanwshlda gfcf mostded end) degralienind hervapassoeeaitkrdovétht the sphystobogy, aggbst

surgi cal muscul ar or neurogeni ¢, radi atign. therapy, corrosive i1l injury,
i nt ent i GRRIOPY MRy #iPe ODYRK iSHaLSY eAKhr niscalge Bt Gr° pdb by ovien syst em

char act &b &ediheliRlsuihAd¥edsed, K¥cHRVERRRLh §Didh&, REHeribRRANG cadifIS
trunk, and |inbs, usually developing as a |ate side effect of prol onged

t r eat mertiffigikyh imrswiapeyoteotnitcatonugBepresentatver causesr af ordphagsgesd dysphagia
(cricophar al bar,.Zenker's diverticul ervi cal bs, oropharyngeal
{omor o RN EORRS: B8onif RN E aBaicel Bl Bl fuffisn MEa mp Sher i O
di verti Getefal pRRYC GRS IaieBart JsyndBRRD HubMSRb@Y! Asdase, Hﬁ&ltiﬁl%rb%[e%diéﬁ liggnosed
al t hough the di sease has nmmj or. consg{g:ences on patient health an '

heal t hc @pet-Radiot ssyndredigi dothloligi tneppitaéopathiess e apNyopRRIYF a lefeiabr a¢lpspsis,
experie . e i on j, i as . f t he
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institutionalized individuals, health care practitioners may observe
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anong f rdosetsd, i denmpractasitisp neyssthedyes pdrags,a nofot@nc gdessropingi aguopleatyaged]
UNtreat 6 rophy, polymyostils, sarcordodts, paboptiRic S SInSP S Hmaibry' Sy Sty 3P e
iatrogenic illnesses (medication side effects [e.g., chemotherapy, neuroleptics, etc.], post
surgical muscular or neurogenic, radiation therapy, corrosive [pill injury, intentional]),
Tardive Dyskinesia [A chronic disorder of the nervous system characterized by involuntary
jerky movements of the face, tongue, jaws, trunk, and limbs, usually developing as a late
side effect of prolonged treatment with antipsychotic drugs], and structural illnesses
(cricopharyngeal bar, Zenker’s diverticulum, cervical webs, oropharyngeal tumors,
osteophytes and skeletal abnormalities, congenital [cleft palate, diverticulae, pouches,
etc.]).
[0005] Dysphagia is not generally diagnosed although the disease has major

consequences on patient health and healthcare costs. Individuals with more severe

dysphagia generally experience a sensation of impaired passage of food from the mouth to
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| anguage pat hol ogist), a patient can be clinically evaluated and dysphagi a
di agnosi s can be determ ned. [0006] The general awareness of swall ow ng

i mpai r rertve 208v/d8eg6anong front-line practitioners. ManyPpgapst@especi al |y
those who are elderly) suffer with undi agnosed and untreated swal | ow ng
inmpairnments. One reason is that front-line community care practitioners
(e.g., general practitioners/geriatricians, hone care nurses, physical

t herapists, etc.) do not typically screen for the condition. If they are

awar e ofthd RRynsRUE lokcévtrifb mﬁédmwyngftérrrmudmﬂgs ARy TRty deeligl use
an evi dence-based net hod of screenin urthernDre office- based assessnent

of dysph@@V@uﬂ&réﬁyﬁ@@éuﬁﬁm@FGEOI?%S ﬂvﬂgﬁSdVSﬂﬁagﬁadWﬁ9fva#ym¢¢&nn (i)
i ni mal | |1 i
T GHED A 0 Lo Lo, (1)

and (ii |c))nmahw@dnﬁtﬂee parabd b Hlsl/h&ﬁaﬁl\il@|n|1@ﬂ%er Magpes e ﬁvawbtvhlgslwqiairﬁwnng
i npai rment do not seek nedical care when synmptons are mld or unrecogni zed.
For exarfpfl @cconapend,theapgsicphpe @ﬁaluatﬁd&ynwae%wal AR emaesess of ef er s
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conpensate -severe swal g |npa| ment s
di et. Thedaghegd randam&sated S &lef, ,thlcouglp) Irﬁdrrmli toha mmrltammg headses.sugieds

hypert ensi on or teo rthrltls oses el bclinica
dysphagi Q%Pgﬂiﬂ%ﬁ Py 0%16t vheftsgh "j ﬁte?’%lai‘tég E‘!ﬁﬁﬁp?%glé %PB%W G e
conpl i cakicpicedch as pneunoni a, dehydration, malnutrition (and rel ated

conpllcatlons) occurs. Yet, the differential diagnosis of 'aspiration
pneuroni a' i 4008 Thesseral anrenfrsd iof aweldowaigigampeisments af lovupmeng froai-kne

oo rastiog. M ET R pEf B idpnd SR I8 R SR OR BB L or

per f or MuRGeatéd Ps%llbwmgﬁhﬁl@ﬁmeﬁtsr el kédsah 1i@Nthat Fesht-Oine WeSkmirhife, caéd 1 Ni C
visits, use of pharmaceuticals, |abor, care taker tine, childcare costs,

qual i ty PECtitpRess (¢-pe s @rassisendrggcrsiiicipes heme sarepypsishaiysicaliBicragigisr at i on

' .rrpaCt 'dz)yno(?fty{;ll 131 5ua Ip fgll ttl}/e (?fh[ﬂ%h:'tﬁk tﬁ%faal;g V\‘/fL“,er% é@ﬂltehse {]{a\(ahft y is

hi gh (4 anon siInins onal 0 have dy a and
aspirat ismlloWh@ aapiandnes, bthegzlectbn@hoﬁlbed@lndm el at onsdguebard ﬁfetlﬁ)dngff rom

| ack of diagnosis and earﬂy %genent of dysphagia are significant. [0009]
PneunoniSaeraing. EBiRRON, PHi C@ahas prseyenicf dysPhagdREdY aCcCihe condi ti on

O e T AOSP A B SO SS ) DA SR SEPDD | hose

aspi r atsafety predlomomg 0ods sndbquids, (i1) an 1nab111ty to swallow without significant risk for
aspiration or choking, and (iii) a complete inability to swallow. Many people with
swallowing impairment do not seck medical care when symptoms are mild or
unrecognized. For example, “silent aspiration,” a common condition among elderly, refers
to the aspiration of the oropharyngeal contents during sleep. People may compensate for
less-severe swallowing impairments by self-limiting the diet. The aging process itself,
coupled with chronic diseases such as hypertension or osteoarthritis, predisposes elderly to
(subclinical) dysphagia that may go undiagnosed and untreated until a clinical
complication such as pneumonia, dehydration, malnutrition (and related complications)
occurs. Yet, the differential diagnosis of ‘aspiration pneumonia’ is not necessarily
indicated as a result of current care practices.

[0008] The economic costs of dysphagia are associated with hospitalization, re-

hospitalization, loss of reimbursement due to pay for performance (“P4P”), infections,
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necessarily indicated as a result of current care practices. Based on US
heal thcare utilization surveys fromrecent years, pneunonia accounted for
over one WDI2bioms29436spi t al adm ssions and an additional PBeZ2/USO@INNeEIE2
attributable to aspiration pneunonia. Individuals who have general
pneunoni a as the principal diagnosis have a nean 6 day hospital |ength of
stay and incur over $18,000 in costs for hospital care. It is expected that
aspiration pneunonia would carry higher costs for hospital care, based on a
mean 8 daabliBRe) 168§s dTOosBIk ilneStidMe VEABUIRNHA hz&rﬂabé&whl@r RBbE NaRd takBPNY
persons with dysphagla the odds of death mntﬁ nonths is - 50% (van der
St een ettimgl, chgdeare CpﬁtSaQ@ﬁlttYd)rf lifgn ingeeased illﬁ@fh[ﬁtf S@é?ﬂ a@repn&ym@ #fd en
initiat e [
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mal nut ri@5%n amfong\ciﬁdleialahls dﬁqhstmmonahdar% rahd hyve &p@ﬁagla Gnd raxs@ratﬁ,m [ Dlﬁ@ (e. g.
to pronote oral health, help restore normal. swallow, or reinforce a
swal | ow<sefasnipdiugdon olothecelmigbrprscguenssnarising rank lack of diggnasis #pratht i on of

oropharx&gﬁ In&ggggyﬁ?gghgfgggﬁ Iﬁllent aspiration) or experiencing

recurrent pheunoni a ar to pneunoni a, dehydration is a
| i fe-threat end009] Encminoab 1@0npﬂnnmatalmtcab«‘:orﬂymhegoﬁdys@b&gmr &he oonditsora

comonN cQ- hor bi. dit spitalized individuals rative
O oe e SR RS b DO REgBh 4R AR ks ALS rahoE e Te G M Tons - of
Al zhei ”%e&ngﬁlﬁ &Rie Qo a@ﬁ"ré‘tioﬂs‘{’f{b §irdiSeas @kagﬁ’(;ﬁjs Hptésbiﬁ’étfonsﬁﬂe%h%ias iggegpunt

for nearly 400,000 US osplfal di scharges annual ly, and up to 15% of these

pat i ent siceashérdy iddieytdd aasi orresulael myrrdeth gehe apriaciiceas Bh@dpom ¢S gehltitiasggnosi s

i sassoci at.ed.with a nean 4 day | en th of. hos and er.$ 11,000 in
costs 1 oiigiol vy FRah riieleeermRednotia APt Bt e Tl (i cal
conpl i calin@Riodt 6B RaGdaitiohSI0BdD oY Rk iaktriBhtaBIRA té edsplr@brt GRLin6ARI ONS
(e.qg., urlnaéé tract] i nfections, pressure ul cers, increased severity of

dysphagiladiyidaaly Wi hm geneead tnneemeviafasdhic ppnripak diagngses havsdd msan fnddor

f
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dement i aspifdtiahl gngumboiasvafld raby Ihigher casigl fdrdsspied]l daty, dasudydn a Gesaney iizs;e when

swal | owi ng inpairment |eads to fear of choking on food and Ilg%% sl owed
rate of | @&%nﬁb‘?ﬁpﬁﬁl stayh d Pa@inpania %ﬁlﬂfédm%fs@ngwm%lég)erw Urbheplagiy the

' nadeq“%?dﬁs BRE& LW 3 'n% s‘%@%é&ﬁtdﬁ sﬁééﬁ%@%ﬁh@ozgf th RBdifE Crf st nat

help facilitate norma ow weaken as physi ol ogi ¢ reserves are
depl et ednsultbsupluts pnmmmnmoﬁi@smdﬂaaetsetde dbwhwhialvipng! & etk atroap eRietliyrreﬁm
greater .ri sk.of infection Infeg%é$£s are common in individuals with

neur oded®ilr 4t i PEOGFELWEE PPoRy ReT4eSt Jiplpe and  Inactivity, resulting

malnutrition, functional decline, and frailty. Specific interventions (e.g. to promote oral
health, help restore normal swallow, or reinforce a swallow-safe bolus) would benefit
persons at risk for (due to aspiration of oropharyngeal contents, including silent aspiration)
or experiencing recurrent pneumonia.

[0010] Similar to pneumonia, dechydration is a life-threatening clinical
complication of dysphagia. Dechydration is a common co-morbidity among hospitalized
individuals with neurodegenerative diseases (thus, likely to have a swallowing
impairment). The conditions of Alzheimer’s discase, Parkinson’s disease, and multiple
sclerosis account for nearly 400,000 US hospital discharges annually, and up to 15% of

these patients suffer dehydration. Having dehydration as the principal diagnosis is



a chronic swallow ng inpairnent that jeopardizes dietary adequacy). The
conditions of Alzheiner's disease, Parkinson's disease, and nultiple

scl er osi swacomnseIstor nearly 400,000 US hospital adm ssipomaiSarmawedory, and
up to 32% of these patients suffer urinary tract infection. [0012]

Mal nutrition has serious inplications for patient recovery. Ml nourished
patients have |l onger length of hospital stay, are nore likely to be
re-hospitalized, and have higher costs for hospital care. Having

mal nut r iakdoRMtSwitN e nitfah AICdRAbnEh GRGHIE] §tSy ATBOE 31 edodvirdt bosts R 8BspRaday

| engt h of hospital stay and nearly $22,000 in costs for hospital care.

Fur t her eice Navarthelessi déhydratien dsart @yoidsbler dinidabeeimplicetien of dymﬁ@w- and

predom nant | f | rengt h,. ul.timatel y i.npai L.l . ility and
Pho abi 11ty 10 RIRRisR 0 rb R s CRER HulBRT P dbRRUGbe: Ver
bur den besoiesulgeneihatchicdnik erityesfedBphies §ocidt @t ingcirtdtictod fohopiinger s,
then formal caregivers, and then institutionalization. However

mal nut r itthofrediag apndirorcaanitnsony Friosepic snisiosoat: GEWrp aesimaandi redupet 3
Anmong p idh Q]ﬁ;.q; g ighdi e Egigt i " St

di sease)Qltilgftﬁtﬂisbrﬁ,M gﬁt ido a é')[\i\ﬂ)gll’ g tlEl oéslsd%?la nardkﬂg%%g‘&?rla uﬁ?gstz[?%lrsl)n&{)nrl%gg’des
cogni t i \fmilthe dbssne&. mbbiligyd cintli loss, ofpltencray|) @et iavisd whemnwiabBbwingt iadpairineet

iti heal.t h. . Thus, it .is i tant t triti |
among. pArdo 8 i oA ARG G BRUE FORST EEPHEING O KLVIH L

strengt hogh %&E@Urﬁﬂﬁl%rtrébt&ﬁriﬁddéh@ﬁé Quirlioh&0kAL &Q@&@@@Ja&s@h%s G iee
andguard agai nst unintentional weight |oss, nuscle wasting, |oss of

physi calmenalds theg helpi fealifacmedrimahsivaltoy wealkeeinl asyphysielogival wseraserdarpdopletedsi ve

i ncrease  i,n caregi ver burden 0014] Falls, and related injuries are a

speer ar MURERAS SRt REST BOVRE o Don dudh s bk s 4o iBaoei at e
wi th | ogsfedfiodstin€ tdramah it ihdiiaddlS wah ctildged BaMALING a4t (tAis, iliﬁi:l:yrtb! hgeat hs
anong ol der adults. Furthernore, fall-related injuries anong elderly

account adchreiic gpiebovhgnmpagmeusthatigogaidiaes divsery\ddsileasy). n The ceadifions efyr .
Direct i cal. .co o] 79M £ or t .and B

fall-r elrm;?}baeg |1?1]§ u(rﬁlg%%é’i %%ﬁgo%ér?%% Sg’f aéﬁyﬁgglﬁgﬁ‘ﬁ%% ng ?Jeccpntg? &fa?il%%#%i tious
non- pay reo0d ars pespitar adnissohnadnually, viadi upt 1003096 df thade Patidns puffal Finary

COct ober 2008, Medicare will no |onger pay hospitals for treatnment cost of
fall's af@ctigfesfiedt i njuries that occur during the hospital stay. Hospitals

wll face a '[gﬁzl] %alh@lﬁl{ﬁog%gs fsglrio&althhﬁhﬁj(ﬁ{sl%r %%Iﬁr}gcd%&f Mdlﬁolﬂﬁge(ﬁm fers

hip fracture e 1n hospital care I's new quality 1ni'tiative 1's based
on t he paeeaitsbkatchabgdrd¢rgsh af kospralasvayi, debrhercriddiyctal beeesorpitalinedy tahé hawor ds,

11 RSNSOI Sl LI eacon. . ARELY, 00, e donce Kased prcy o
ef fi caci,@lsa infbahN€day length of hospital stay and nearly $22,000 in costs for hospital care.
Furthermore, malnutrition leads to unintentional loss of weight and predominant loss of
muscle and strength, ultimately impairing mobility and the ability to care for oneself. With
the loss of functionality, caregiver burden becomes generally more severe, necessitating
informal caregivers, then formal caregivers, and then institutionalization. However,
malnutrition is an avoidable clinical complication of dysphagia.
[0013] Among persons with neurodegenerative conditions (e.g., Alzheimer’s
disease), unintentional weight loss (a marker of malnutrition) precedes cognitive decline.
In addition, physical activity can help stabilize cognitive health. Thus, it is important to
ensure nutritional adequacy among persons with neurodegenerative conditions to help

them have the strength and endurance to participate in regular therapeutic exercise and
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prevention of falls and related injuries (e.g., fractures) anong el derly.

[ 0015] Chewing and swallowing difficulties are al so recogni zed risk factors
for presswoeouwseasssdevel opnent. Pressure ul cers are con®caamseennsayoi dabl e
medi cal error, preventable within reason by applying evidence-based
practices (including nutritional care, as pressure ulcers are nore likely
when nutrition is inadequate). Pressure ulcers are a significant burden to
the health care system In US hospitals in 2006, there were 322,946 cases

of nedi Gahrdeidast GAMAELLAS Whight RIsESHUIEe Wasig, dessed OpHIBRAI alﬁ&@égﬂlmme
average cost of healing pressure ul cers depends on the stage, rangi ng from

~$| , 100 fprcsionglitsglsail ty) m@mlm@dmressme 1@%@8@ ip pyreg@venbysd@ssur e ul cers).
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with pressuré er dev ment
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within reason, in part, by assurin tritional inta are adequate
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nutritional sup nts hel p. reduce the expe d tinme. to heal ure
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Surveyors wi 'l consider facilities out of conpliance when they uncover
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ant|C|pated wound healing, failure to provide a therapeutic diet as
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deened unavoi dabl e, In addition, The Tag F314 survey mandates that a
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patent care Lial Lncorparaled ey dencenbased, eiiede pRUld. LmLoug e

significant burden to the health care system. In US hospitals in 2006, there were 322,946
cases of medical error connected with pressure ulcer development.

[0016] The average cost of healing pressure ulcers depends on the stage, ranging
from ~$1,100 (for stage II) to ~$10,000 (for stage Il & IV pressure ulcers). Thus, the
estimated cost of healing the cases of medical error connected with pressure ulcer
development in one year, is in the range of $323M to $3.2B. As an effect of an ambitious
non-payment for performance initiative introduced in US hospitals in October 2008,
Medicare will no longer pay hospitals for treatment cost of pressure ulcers that develop
during the hospital stay (up to $3.2B annually). Pressure ulcers are preventable within

reason, in part, by assuring nutritional intakes are adequate. Furthermore, specific



nunber of persons with swallow ng inpairnents. Specific interventions (e.qg.
to pronote oral health, help restore normal swallow, or reinforce a

swal | ow swibeotvalsessy can enabl e persons to eat orally (veCThsevg/osahe fed
and/ or requiring PEG placenent) and experience the psycho-social aspects of
food associated with general well being while guardi ng agai nst the clinical
conplications that arise fromlack of diagnosis and appropriate early
managenent of dysphagi a. SUVMMARY [ 0019] The present disclosure relates to
net hods ifefveHii@dNRsivdthg e¢alitabf Biccailided maaitiondl Balplanéss felp ehdsphaed a and
for generating revenue fromsanme. By evaluating and treating patients for
dysphagicapecs gtrelral psasurulseisipneqicy as doeclppasivent ed or mitigated.In a
general enbod} t C rd screeni h pent f

Ayaphagi a syteien b EsTRhdRt SR aRTeS SLARD b AR 0 g

pati ent véxdrefisquent RpeRiel dudicy dySphagrawsly tpisids , fadlioasondoft deniiaager
dysphagi a treatnent product based the patient's dysphagia, and giving the
pat i ent YJcaphsarrane addenge of arfualispofgdaliiaapiiegrtve oweehent T 3aee el The

screeni g, SEEPincARcS ARRY kS asbing, és*d‘xgelp% ia%hitﬁgﬁd"@éttlélﬂ&ﬁtf‘é&n STkLe; P @

dysphagi'a screeni ng questionnaire and scoring the questionnaire based on
t he patiF82f5' Guamsuer surv§y00da3idém signiivlad ungatnedt heighet Hadge,s impdeduartared
usi ng a copputer praocess. For. exanpl e, the screeping, diagnosing, .

cat egor if%9 gﬂddﬁfaggilwaalawant@f@m@%ﬁi&%ﬁfbeai@gp o e : 2 05BiPevin

| pl emenfigdad drder&R MRIEEENPT RYLAMN alP AR/ clkBrAPRL HBPalSHROMN Eiencd T6r |
present disclosure provides a nethod of treatihg patients for dysphagi a.

The met hoevidiogpnb-sesdadidenitiog] vire. JdeilagtFXdrpeyswhatyers) symwpy onsdates
di i t 4 t he dysphagi a. if, t. i ent d
o S SRS RS 8 BT SRR Pt e o

the pat ingblc\RasastedsNrR Wadrh afessSdddieRhagvddabld elnpiidiionairhé es apy4 siggéy™e can
conprise, for exanple, perform ng specific postural positioning during and

af t er edrdndgtcd thap aresident dgvingHupispicttedry scceves apesssary Tigatnishy sRE sdrvicher apy
regi ne . paj 140 ' [ {1 ' .0022] In an
o1 ter nat D Pt e e e ARG Sl Pt IRG S BRI o

provi di ng trg¢eersgonkiderifg paliceNtcaka\pravgicely spHagcaddtreparear exisgninethe The
met hod conprises screening the patient for dysphagi a synptons, di agnosing
and cat éoRESNeY ehdyirapRagita standudizes AnNPEGTch e Bxpiagia tnptisahsig Bet

$rPhe TR APLBCEA8, LP O BY BOCh SO
number of persons with swallowing impairments. Specific interventions (e.g. to promote
oral health, help restore normal swallow, or reinforce a swallow-safe bolus) can enable
persons to eat orally (vs. being tube fed and/or requiring PEG placement) and experience
the psycho-social aspects of food associated with general well being while guarding

against the clinical complications that arise from lack of diagnosis and appropriate early

management of dysphagia.

SUMMARY

[0019] The present disclosure relates to methods for diagnosing, evaluating and
treating patients for dysphagia and for generating revenue from same. By evaluating and

treating patients for dysphagia, subsequent health problems can be prevented or mitigated.
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[0023] In yet another enbodi ment, the present disclosure provides a nethod
for generating revenue. The nethod conprises screening the patient for
dysphagi aweynmwmsass di agnosi ng and cat egori zi ng t he dysphagisaodase®d2 on a
score related to the dysphagia synptons, providing the patient at |east one
product or service to facilitate rehabilitation of the patient at the care
center, and charging the patient a fee depending on the product or the
service. [0024] In still another enbodiment, the present disclosure

provi degnaa lgeherhl0bmBb@iMicHt, N@e th&BbARDBINpAEs @cr@éﬁiﬁ%ﬁhe hautmofodyERpRGIA. The
kit conprises: (i) a screening toolthat screens the patient for ?é;ppagla,
e

(ii) a dyvagieoss despesns ubeateeeriagarthe dysphhgia df /e abe ckeccdha thygsh

exceeds res agi t AN t cour.se,, of
cyphagi S Eeforf HROPHE RS el Rigiaicalbar? pRHBCT S HRAER £ ons
for i npldgpmiagianand hevidy sthbgatiantt prepiraer indQ0R2&]s for tagalybghagtirhostmeant , t he
present disclosure provides a nethod of neducin%‘healthcare costs associ ate
with dyPBeiGHa TheHsTasBiEotCR: 63 FPBRESSs Byvalh thrgPetisat gayyaucsipnsfiaiBiagi a
synpto =TolglelSy! : riz . gl a.J pat.i ceeds
R Lt i O Sl i

pati ent abssad on the patient's dysphagia. The dysphagia treatnent can

conprise a dy ia treatment prodyct .and/.or hysi cal therapy. [0026] In
yet anot her é%ﬁﬁ%ﬂ@@ﬂw&éﬁ%a{eﬂw& PB@WE%_&E | LETRHE RABHOSt FRT
screeni ngahAR! HeQEREASDE NBaghFIHES EA1OSBIdEL chdiRing el MRS tRA&kcnt IS BRE | ON

relating to dysphagia variables identified by caretaker review, observed
var i abl és aantposighh implsorchied ivacomblitesproghen.di agnosti ¢ screeni ng tool al so

i ' temto deternine the likelihoad of dysphagi
ok [ooz27) PEATTh Ao o Bt Reten R ne bt mel GO Fept dee. a
et hod ghaAage sfondydnaRhadiehe MrehddtHapri&NRidchas ARYipAGen Ratdygphaganswer

qguestions froma questionnaire that |ncludes‘£ast information relating to
dysphagissmpnisagiagsosieietid ¢ateaerigingdhe dywhagia ileiic paticnslsseqeded thigshiodbples and

on the. BSUHERR" SrRBE S RERR R L AL AES 5o i U REHORELE By Pasee
cat egor ipatiei@’st igplhyeip hale physical Hergpaticginic exmcartsgisa, fonreshpledpatmitng [ 0028]
An advant age of the present disclosure is to provide a nethod for screening
pat i ent $P#AUG AgtpbpPraignane fotonddist RatingRhnerioEyBedehabrliatyegkises.

di scl osyfR pih§siEeﬁ tl%rﬁ)%j 1%@111% BN Plired with an anabolic nutritional regime.

[0022] In an alternative embodiment, the present disclosure provides a method for
providing treatment for a patient having dysphagia at a care center. The method comprises
screening the patient for dysphagia symptoms, diagnosing and categorizing the dysphagia
if the patient exceeds a threshold of dysphagia symptoms, and providing the patient
products and services to facilitate rehabilitation of the patient at the care center.

[0023] In yet another embodiment, the present disclosure provides a method for
generating revenue. The method comprises screening the patient for dysphagia symptoms,
diagnosing and categorizing the dysphagia based on a score related to the dysphagia
symptoms, providing the patient at least one product or service to facilitate rehabilitation
of the patient at the care center, and charging the patient a fee depending on the product or
the service.

[0024] In still another embodiment, the present disclosure provides a kit for

providing treatment for a patient having dysphagia. The kit comprises: (i) a screening tool
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di agnosi ng patients having dysphagi a. [0030] Yet another advantage of the
present disclosure is to provide a nethod for treating patients having
dysphagi avO[200882986t i | | anot her advantage of the presenPCuitsedOnx922is to
provi de a nmethod of generating revenue for treating patients having
dysphagi a. [ 0032] Anot her advantage of the present disclosure is to provide
a kit for treating dysphagia. [0033] Yet another advantage of the present
disclosure is to provide an dysphagia treatnent care center. [0034]

Addi ti ongdt stRakshe ataémlf@ch«y@@ gL i1 ) @agRsaE thetah@i@ohizesthe dyphhgilef
apparent fromthe ?ol | ow ng a?ai |§1€)gd De%%?i ption and@t he fi gu?geﬂs. gBRI EF
DESCRI PHORadmt THECRISGURESsheld 36 drypbagia seniems, Shamaegassted owaaksgr of
illustrati i r r .var i, ous . i.ent . 6] FIG
> shows e A EIRARR G GbBlyd ARt RAGA L BT skbOR ¢ e
present tild $@bbsdis geath@BB7] FIG 3 shows a schematic flowchart illustrating
t he managenent of a patient wth dysphagi a. DETAI LED DESCRI PTI ON [ 0038] The
present di scllB%M énrﬁogteésembo%@%dge fIIEst SHsrdRTuFRy Prexidesu at Mmsthodnal

treat ] nGeRROLANAL U BIBOLE- TGy RSNl AChaPUERHALS QekcBl B 9 | O

met hods Ing treatnent for I'ent havi ng agla at "a care
cent er agaderftdor desplagt ispgptoase diagndsignashosegadrizirgddie tdygphagiahé ther paent

di scl osure rel at es its for evaluating.and treatjn atients havi ng
dysphagi®a%° @ééﬁesfaeﬁi 0?8@&%@@5@&% §OAdiEE drRieedreslasntds RLGARTS
three dipglddngd tRh3sESMUSPhRiE Tt edFReNd &RhtnRAH cHRlcbmPAK Q'd}@{;@%’ia (i)

the oral, (ii) the pharyngeal, and (ii1) the esophageal phases.” Inthe oral
phase, wspmhent sradndendicslaphysical teasapy.ol , f ood t hat has been chewed and

movement st o 04T At SPOTH bGP LS e st R rRhdG AR Rt Dhace
i's involspRbmhy @OM cbfplibingIerResttinnhipodhdt GldedPabis infagsdtivn FMtBggt t he
faucial pillars into the pharynx. Contraction of the three constrictors of
t he phardypbhagiaopisiablenddensified tyoowiptakert isictp pbpereesb phizadlesl anspsalimepested
ol angay. BBl PR BRER R I LR TR S
by determine the likelihood of dysphagia risk.
[0027] In still another embodiment, the present disclosure provides a method
diagnosing dysphagia. The method comprises having a patient answer questions from a
questionnaire that includes past information relating to dysphagia variables identified by
carctaker review, observed variables and self-reported variables. A score is determined for
the questionaire based on the patient answers. The method further comprises identifying
and categorizing the dysphagia if the patient exceeds a threshold score.
[0028] An advantage of the present disclosure is to provide a method for screening
patients having dysphagia.
[0029] Another advantage of the present disclosure is to provide a method for
diagnosing patients having dysphagia.
[0030] Yet another advantage of the present disclosure is to provide a method for
treating patients having dysphagia.
[0031] Still another advantage of the present disclosure is to provide a method of

generating revenue for treating patients having dysphagia.



the backward tilt of the epiglottis and closure of the vocal folds. The
esophageal phase is also involuntary and starts with the relaxation of the
upper esopbagmals2sphi ncter foll owed by peristal sis, whi eaTasstesctne bol us
down to the stomach. [0040] Dysphagia refers to the synptomof difficulty
in swallowing. The follow ng general causes of dysphagi a have been
identified: a) A decreased ability to swallow b) Tongue not exerting enough
pressure on soft palate and/or hard palate i) latrogenic (1) Surgica

renoval of p?0032$]’fAﬂdﬂf&;rta@9ﬁiﬂ@geQFf 50T ptesBR Ai@odud isTthGREVIBOL KitOfor $RMIANY OF
sl eep apnea (b) Resection due to tunor (nalignant or benign) ii) Genetic

(1) HypopbRh#er- of the tongue and/or soft palate (2) Hypo or |ack of
. ot : pa. ! yho | .
(2) Do nner vAPH BT SaPRbaRLH of BTtk g bR o ol of BSBcfp RO

dei nner y&hintsmt bypeemser vati on (2) CNS (a) Post stroke (b) Denylination c)
Abnor mal degree. and tlnin%.of ai rway cl osure and behavi or of the
€

epiglottis, aPYdddduidisonal; geatires oings advantagex arpvessertcd jemsr #dogithgband
openi ng a@‘f)argﬁtqpcﬁﬁ %ﬁe' ﬁﬁ%fr%)D%%}lﬂ%cfiﬁ@oﬂeﬁ{dl the ggﬁrlel. closing in tine (a)

t
Del ayed osing of one or “nore of the structur ) Not closing conpletely
(insufficient flexibility - atrophy) iii) Abnormal novenent of the airway
structures [0041] The consequences of untreated or poorly nanaged oral
pharyngea
BRIEF DESCRIPTION OF THE FIGURES

[0035] FIG. 1 shows a schematic flowchart illustrating the screening procedure for
various patient types.

[0036] FIG. 2 shows a dysphagia screening tool questionnaire in one embodiment
of the present disclosure.

[0037] FIG. 3 shows a schematic flowchart illustrating the management of a patient

with dysphagia.

DETAILED DESCRIPTION

[0038] The present disclosure relates to methods for diagnosing, evaluating and
treating patients for dysphagia. The present disclosure also relates to methods for
providing treatment for a patient having dysphagia at a care center and for generating
revenue from same. In addition, the present disclosure relates to kits for evaluating and
treating patients having dysphagia.

[0039] The normal swallowing of a human (or mammal) involves three distinct
phases which are interdependent and well coordinated: (i) the oral, (ii) the pharyngeal, and
(ii1) the esophageal phases. In the oral phase, which is under voluntary control, food that
has been chewed and mixed with saliva is formed into a bolus for delivery by voluntary
tongue movements to the back of the mouth, into the pharynx. The pharyngeal phase is
involuntary and is triggered by food/liquid bolus passing through the faucial pillars into the
pharynx. Contraction of the three constrictors of the pharynx propel the bolus towards the

upper esophageal sphincter. Simultaneously, the soft palate closes the nasopharynx. The
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dysphagi a can be severe, including dehydration, nmalnutrition |leading to
dysfunctional imrune response, and reduced functionality, airway

obst ruct iwo 2eiotds2%6! i d f oods (choking), and ai rway aspi PaTiuSR009/064977Ui ds
and sem -solid foods, pronoting aspiration pneunoni a and/ or pneunonitis.
Severe oral pharyngeal dysphagia may require nutrition to be supplied by
tube feeding.[0042] MId to noderate oral pharyngeal dysphagia may require
the texture of foods to be nodified in order to mnimze the |ikelihood of
choki ng [g§mRAsdRivEahwitds ThvER Yodd 6 1k b&s@in%hht%ktﬁ@ bit@aRfwhitel ikl Agedard/ or
pureei ng of solid foods, both of which have been shown to be the nost

ef f ect i Ve hackwardtilt of dieetiiglatis @ne klasareaidhazpsal RlisnThaesophagdabplase iihg

process. i.cke i Qui ds desi h e pr iesy. (i) a
e ool b ENEARH MEUM oA SR ARGH ok BellbS: SRR BBl IR ld
swal | owibggeribtais)s, haheuskislthagdlys dowi tetht blogaich. t her eby conpensating for
the increased &eriod in which the swallow ng refl exes prepare for the

t hi ckened | i d0949) Dirsahagia jrpfepy doi the gyaptery ofediiiquityt 41 iswatewde. anbhieness
of the PLRSEAEScRlal L b4 1o 1Bt mout h. [0043] In a general
enbodine%téﬁkggeﬁ%%ggﬁgmgﬁs %%% %e g%gé?’g% gﬁﬁéthod of eval uating and
treating patient)s A decrehssphiatityao sMadowat i ents can be heal thy individuals or
can have nedi cab) donagdid harscitidghovth prossiieGn sbit phifiee amt/bidthrd palptei ses
screeni ng the patijpntatb@énidlysphagi a synptons, di agnosing and categori zing
the dysphagia i f thepafi&pl ren6eEA8 pat bPheSHud oPloftysaRRagi a synpt ons,
choosi ng the proper dyi ?ﬂ%gn&ﬁgﬂ%ggﬁﬁiggﬁ g&nggsed the patient's
dysphagia, and giving t . S tjons for the

dysphagi a treatneng)qﬁé lgggk%ﬁg%%ﬁgﬁﬁ%aﬁ%%% n&g &%gﬁégﬁt, t he present

di scl osure provide ﬁf od of treating tients for dysphagia. The net hod
conpri ses screening @H 5@89géﬁfﬁ¥%ﬁmﬂ§%ﬁﬁ§8Féogyﬁ%FbnB, di agnosi ng and

cat egori zi ng the dyspnd§irg arfacked ipnervadien telangreiandon Rttt d of dysphagi a
synpt ons, and proVﬂh'ﬁ@#ﬁUEhysical therapy reginme of the patient based the
patient's dysphagi a.(IJHassphylsinegd t herapy regi me can conprise, for exanple,
perform ng specific @Dammkvapiosihyponnergatihur i ng and after eating or
perform ng rehabi livt Btiretgixer ci ses. The physical therapy regi me can al so
be paired with an anghaldcsl deitineiationalpdigdro®ionl 0045] The screening step in
enbodi nents of the prgseqy disclosure can conprise having the patient
answer questions fro”‘%@ﬁ#&ﬁ@@&&ﬁ screeni ng questionnaire and scoring the

guesti onnai re based on PPBeRBliLERL, S answers. For exanpl e, a dysphagi a
: : rg e 9 1nd ; .
screeni ng tool qyeﬁ}lo %%re can . be fl%Led oqt bg a @ﬁ}lent pealthcare
: " " rm gree anﬁm of airway closur¢ and behavior of thé
provi der ("HCP 3 Pﬁ.. 0 \- ;
piglottis, arytenoids, vocal folds, larynx movement
1) Not closing and opening at proper times
(1) Opening too carly
(2) Not closing in time
(a) Delayed closing of one or more of the structures
i1) Not closing completely (insufficient flexibility - atrophy)
ii1) Abnormal movement of the airway structures

[0041] The consequences of untreated or poorly managed oral pharyngeal
dysphagia can be severe, including dehydration, malnutrition leading to dysfunctional
immune response, and reduced functionality, airway obstruction with solid foods
(choking), and airway aspiration of liquids and semi-solid foods, promoting aspiration
pneumonia and/or pneumonitis. Severe oral pharyngeal dysphagia may require nutrition to

be supplied by tube feeding.
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nurse's aid, or care giver), patient, famly or other caregiver. A sanple
questionnaire is shown in FIG 2. Answers to the questions are based on the
pati ent' swoantvase®sr. Points are given based on the answecCs/USand/ 066972
percentage |ikelihood of dysphagia risk is determ nedbased on the

cunul ative point total. The questionnaire can be a quick and easy,

evi dencebased nethod for predicting dysphagia risk that is useful in
unlimted healthcare settings and even appropriate for informal caregivers

to conplete. (5061@.4}@\1111&1 tto Sheterse Riala %giﬁ'ﬁf%e@lt ggsphhaib rh Pr filceht t6Rrd 6f er to
nma

a mammal , especially a human. s can inclu ut are not limted,
to rode rf@@ds tadeampdifiga ifrerder tolampsnize thenlildthgod g€ ﬁh@l@n@l ey gspirdopatisys f ar m

?‘%mﬂl S fﬁcﬁﬁaﬁbeeﬁﬁjcksegfn o{f l%g}’é%ta%g%trg) e%%% of%ﬁd%‘ n%othvg}e el hElhe term

Pstise al’so app to o ﬁer ani mal s

that ar ecef@ireodic thitost dffectivembarbi df@@h\@htlmg‘lﬂﬁfkd%jaﬂdmsp@atMMubmg&lds by the
mammal . [ Q047] As used herein, "conplete nutrition"” are preferably
nutriti GAANE HFesEeCt sThcl‘Fﬁ’Ele(Eélr‘ilP%Sna@ wdepigare ip Raypebregnproparigs:s(ipp more

Macr onut| Bhééwes%él% %a‘?'cgn HeAhginf ?)rg:dctﬁlf&%ﬂgﬁr %:%%)10 @ sWaﬁS\?ﬂltégr(l\'}&] ﬁ/ et O b e

sufficient to be a sole source nutrition for t e ani na
bei ng adiklindirgt r éc thooat] GRS}y Asmpsmdtﬂmgrfer rthe "iaérbaset | peiodnounttich she

pref erably an am) nt that rev nt ficiency, treats a disease or
medi cal SR IeIRTIPFES ORI @ﬁéﬁwg?neﬁmﬁ Hé&%ﬂ My vide @H??égs(?eé‘%bfoorrs
manages iRfOak @R al<ABssf tﬁéﬁ?re@n%@éﬁfé%d @ hliul@‘ﬂoﬁﬁﬁn thHbdcht i onal ,

physi ol ogi cal, or nedical benefit to the individual. A treat rrent can be

patient- or d%‘t&})rlne@l gt:@fdal embedidicni, ohe whiche disabstrer providendi wicthedl bf and
patlent areo erei.n to refer_to t.he in ntlonls not
560 1 m et ReRARS DePRLS F oo ThRioREA be R RN oF o "any
ani mal , caRmaRd nfbﬁldalm&{lhtlitﬁiél fRGhetvnah FIGK . f Ohe %dﬂlﬁﬁi @c&hprﬁ‘s@fﬂ@brtebrﬁﬁg tihat can
benefit fromthe treatnment. [0049] As used herein, "inconplete nutrition”

are prefetig|for dymphagip symbtopiedisenesingand ericgsizingothe iy pphagterif dheepaticnkvel s

ot 11 o SpU b BIPHP A Dupnh 8 S Al iE | ARNAE AhERoRE ILERH e 1P b
bei ng agmddiics beyeedhd patidn@2WbphAgiaaed gheeite, pationgrep futiomdiziraétiing dbi on s"

are preferably continuous adm nistrations for nore than 6 weeks. [0051] The
term " nites &6 é%‘i‘%‘ﬁ?tme’%tw@ﬁ‘#ﬁt to include the bacterium yeast and/or fungi,

ahngL' gr owt RogRg H Thth b AL 4! AL HARABHHR B suft §i6Vide Il MM IR N
patients for dysphagia. The method comprises screening the patient for dysphagia
symptoms, diagnosing and categorizing the dysphagia if the patient exceeds a threshold of
dysphagia symptoms, and providing a physical therapy regime of the patient based the
patient’s dysphagia. The physical therapy regime can comprise, for example, performing
specific postural positioning during and after eating or performing rehabilitative exercises.
The physical therapy regime can also be paired with an anabolic nutritional regime.

[0045] The screening step in embodiments of the present disclosure can comprise
having the patient answer questions from a dysphagia screening questionnaire and scoring
the questionnaire based on the patient’s answers. For example, a dysphagia screening tool
questionnaire can be filled out by a patient healthcare provider (“HCP”) (e.g. doctor, nurse,
nurse’s aid, or care giver), patient, family or other caregiver. A sample questionnaire is
shown in FIG. 2. Answers to the questions are based on the patient’s condition. Points are

given based on the answers, and a percentage likelihood of dysphagia risk is determined
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m croorgani smwas cul tivated.[0052] As used herein, a "Prebiotic" is
preferably a food substances that selectively pronote the growth of

benefi ci avolrantmsedsa or i nhi bit the growth of pathogeni cPbaaiSesmasionzt he
intestines. They are not inactivated in the stonmach and/ or upper intestine
or absorbed in the G tract of the person ingesting them but they are
fermented by the gastrointestinal mcroflora and/or by probiotics.
Prebiotics are for exanple defined by denn R G bson and Marcel B.

Rober f r @iagbd dd @t daduMeidel paink @10 THehRicsibmBRIrCOInoBY £ qiMck e Ll aevilléiceoduci ng
t he Concept of Prebiotics, J . Nutr. 1995 125: 1401-1412. [0053] As used

her ei n, besashinethpd dompredisting gusiihess risheheti inaseful i wilopitesk headthyarg settings
pr ef er abl 1.C i IV i ncl.udi em -vi abl e or weakened, and/ or
nonr epl i%gééflte %ngip%?&%gageds% ??nrrfé@éaé(g%eg{evgfs tgn'%grr%gloei%eal cell preparations or

conponent s of[0edet molhalld cigd hpprediated cowd thec pardiant dagatefdr feaehbingadnaidie host
when adm ni stered i n adequate anmounts, nore specif.icall éh that beneficially
af fect &SPRs&dlypy humpsmoy Maningls ¢amy Bstudgabubiaes 88 Hmitsd) ihsedentse ZGuARe t o

effects : ' i e . j d A
Benno Y.n?dgltlﬁla SBro l?gt ];;%a\éggl{%@vgg E%su%ﬁéi c{a&{/ﬁ@i&ggé?ﬁgﬁi %ﬁgrﬂgﬁ’dg %\’gg(ty%ci :
Technol .and 398ecd, Gantihidmidy. Whergi@nie adrm i‘mammabelsiweddt ishaintdnydsted that it

m cro-organi sos i nhibit or influence e growt h and/ or t abol | sm of

pat hogeﬁ‘?se HRUELLG U 2RRA} A Fe ﬁ%ﬂatbrer abihe tﬁ?‘(’f@ﬁ%‘%&émﬁ% dafosly
activat exhifdfed BPuREndHAGE i On of the host. For this reason, there have been

many different approaches to include probiotics into food products. [0054]
As used her eil#047] Sworsed herem, Adempletstnugttiarisite preécrpblyheirdiong! rodudtnibeus

adm ni strations.f.or, | ess t.han.6 eks. [005 As used herei the terns

e eat mehpwi SR ER STy pEFREDauRER Pt e ey BB RSMHYT act i
or prevehrictonatrich®ab @%hff_(dié_ifﬁtto B& @\é_ﬁlfétsoaféé/o@ hultRw fbh&iedﬁi&ﬁém@ Reidh pfis a
target ed pat hol ogic condition or disorder) and curative, theraputic or

di sease-betigiadyiimgtcraddat nent, incl udi ng therapeutic neasures that cure, slow

down, | essen t0 f d/ I I 00y, i i t hol ogi c
condition or [g‘ly@rAasgl?S;eggﬁ%ﬂgrgg%%nﬁtaﬁ% “gg?ﬁ%%te‘%%ﬁ% %ggﬁlgg H%zﬁ%reggst%]ng a
di sease deficistspatdaedatdisdasy er andti¢at cloadition dinsS@aselividsalved, Im@s goakiadinl S who
are ill or have been diagnosed as suffering froma di sease or nedical

condi t i GFUCTheSYIPIQTRs, " MABECHeRfeEreatan "ol &t disgpses PePERVi¢e fhButitiPhtlenance
and/of BhOUBILRAL 8 nfiARlt Berlcfie At NAdiVIAANA! A BRI LET hOGuddiLBraicllpease
y t he eal t

but who susceptible to evel opment of an un y condition,
such as relatedodemdditival ahde the uss “exdivdsal” The “params’ drerefennend hereirt feat "

SRR LG N R SN SRR
“patient” refer to any animal, mammal or human having or at risk for a medical condition
that can benefit from the treatment.

[0049] As used herein, “incomplete nutrition” are preferably nutritional products
that do not contain sufficient levels of macronutrients (protein, fats and carbohydrates) or
micronutrients to be sufficient to be a sole source of nutrition for the animal to which it is
being administered to.

[0050] As used herein, “Long term administrations” are preferably continuous
administrations for more than 6 weeks.

[0051] The term “microorganism” is meant to include the bacterium, yeast and/or
fungi, a cell growth medium with the microorganism or a cell growth medium in which

microorganism was cultivated.

13



t herapeutic nmeasure. [0056] As used herein, a "tube feed" is preferably a
conplete or inconplete nutritional products that are adm nistered to an
ani mal ' s wyazorogseesest i nal system other than through or&CTasaémiostorat i on,
including but not limted to a nasogastric tube, orogastric tube, gastric
tube, jejunostony tube (J-tube), percutaneous endoscopic gastrostony (
PEG, port, such as a chest wall port that provides access to the stonach,
j €j unum and ot her suitable access ports. [0057] As used herein, "Conensal

bacteria" ar 083209 58 hoRigarPedhotichad plofirably BEost GB®sthaR ik stlead cand
acquiring of nutrients such as vitamns B and K, and assisting the imune

syst em iprorpeteeh I Agh o deaeficdi bagteria or arhipt o gorgh o #ethegenie batesage by
conpetin i t h sed .her.el y n ffect" | en a
i cr oor gisings) Tt AaPlne RO (TGP Bl PO Rl Bl FdpsqrkBa

di gesti ahe Gfi tfao0df eirdpesfiUingedtigig AherUbiiti Ay SreSfeehe@sd iy ttAdrighgrotaniaaK, and
assisting the i mune systemin_preventing the col onjzation of lgat hogens
that cauieradioss aadon by pehiritasnBropiatiss eifefar qremsly] deiined dysdlsan Farfgibson
contain W lal hi L1 CRtJ i t @ d.nel I S,
whol o oy iafiel 1BRSEAPR, CRIGAD  FRULLE T BB EoRy R MRRIRSAS:
exceeds latréducapitht GondepdySPichmtias, JyNptror®5d@6or4lilrgtIlo t he questi onnaire

.g. based he fingl, sc .further di agnosi t egor.i z,i th
o et TR S8 gt Bt SRR PR BRI 1

techniq _Lf)‘?éferéglny éﬁ@ﬁw%&ain%sf QAIRR, eﬁi@l’h&lﬁg " By GRBIE PNy SREReRNHPEr B3R

pal ate i e assessed by testing e strength of the tongue by

det er mi neplisating ondedd)s mebolins, i migrabiialeall rrepagstins oa compesied df moerabiabn t he
of spectpetvprend Soderifimynets ondRal iy FREGO5T L GREHE ARRRRST
ai rway Gh&rs Wpecifibfllyudhnobemeatgy drfeet @Phddt Ot insprodingl @S imM&GtiagmRii@behy |
Can be assessed by instrunental procedure (e.g. videofluoroscopic swallow
study ('bolger,)caging fotsdicestondhe herdbeaprdl-esing ggthieélﬁsto(Saémwen&a\m@ve@amEEs" )
ot 2?2:}??%%11%8?% &l ‘2’??}59%%[3 glhgzgélhgﬁfd P oL RBfeP! TRl F¥h ISRRtTEARY! es
1999:10 107-10). In general, it is believed that these micro-organisms inhibit or influence
the growth and/or metabolism of pathogenic bacteria in the intestinal tract. The probiotics
may also activate the immune function of the host. For this reason, there have been many
different approaches to include probiotics into food products.

[0054] As used herein, “Short term administrations” are preferably continuous
administrations for less than 6 weeks.

[0055] As used herein, the terms “treatment”, “trecat” and "to alleviate" is
preferably to both prophylactic or preventive treatment (that prevent and/or slow the
development of a targeted pathologic condition or disorder) and curative, theraputic or
disease-modifying treatment, including therapeutic measures that cure, slow down, lessen
symptoms of, and/or halt progression of a diagnosed pathologic condition or disorder; and
treatment of patients at risk of contracting a discase or suspected to have contracted a
disease, as well as patients who are ill or have been diagnosed as suffering from a disease
or medical condition. The terms “treatment” and “treat” also refer to the maintenance

and/or promotion of health in an individual not suffering from a disecase but who may be

susceptible to the development of an unhealthy condition, such as nitrogen imbalance or
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and suggest suitable dietary nodifications.c . Determning if the airway
closure including epiglottis timng is correct i . Can be assessed by

i nstrunmernwal2oprvesessdur e (VFSS or FEES) to determ ne physipolragz@alosdoanct i ons
of swallow that enables differential diagnosis of dysphagia and suggest
suitable dietary nodifications. ii. Corn Flake Test (discussed in exanple
section) d. At-hone 24-hour tracheal pH nonitoring i . Characterizes what
occurs in real-life. Conpared to the VFSS that offers a 'short film of the

pat i ent 'ngusslabisOW HiGte A AP BRlakhéd 8 S tieh A d URNAIIAL" £ Wisb GRRENI, tolif@udA- h
tracheal pH nonitoring offers a "mni-series' view of the patient's

swal | owithgy patsinfiptign of rethersiiyeg criracebEnti efy one whywry eriarery nPRidadic P t hei r
nat ur al nd detect silent aspiration (including that during
sl eep). tlg?&léﬁ&e)l'l %a%urgnt is instructed to consune standardi zed dysphagi a

care product 5[0@56]semease‘dl erelnyes “tubbi feed’ M phefeabRga acopdtlétendr thcamplead t he
time of consurrgwP {)roduct consuned, body position during and after
consunptivgHionabppayats thatar admipsteisd énen &Plf@a}érﬁaétr%tegﬂnaéﬁ sRthRrthay

sval | OW.)throh%l‘l oraTQ&}H%FEtﬁﬁalll tlﬂ?lh%g@ﬁ?ﬁdt@@n{eaqgg L QP strik g@ont b ?ﬁﬁé b

monitoring sSystemoffers rea results ont e T nci aspiration
that camakteic vitenwglnoytottyetubol-tubeid perantaheiup cpdacopit gastes®mydePE G, pordi et ar y
nodi fi cation co SIS nC|e t hat re i nside and outsi.de of th |nd|\() dual '
swal | owSucl 8 BG fhgt prayi e‘"fﬁic%es?réq ﬁ@oﬁt‘eﬂﬂa Lﬂ]dé%‘t‘%‘%iaﬂ T Wk

di etary jgndi pbgat i ons faC| litates individualized intervention strategies,
identifies appropriate conpensat ory i nterventions, enables the person to
resune eati nd0@|rorusadl harsinp G€einbhsal hmtd:r@”ailrfstilommmm@rgamsgﬂdmdh@lgahmst t he

| | | i cat of d Ut t t ect |
or ophar yiGRR Rb LK Hor S S et st P BRP T e Rehabi feRERE &
exer ci segnfunt hgistp 68 frevéntingaiRbeblbfizAEdd Idfi @Jﬁaog‘ens theplse PAiSRRE Aty on

t ool
competing with them.

[0058] As used herein, a “Comensal Effect” is when a microorganism, by itself, or
aids another organism, in helping 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.

[0059] All dosage ranges contained within this application are intended to include
all numbers, whole or fractions, contained within said range.

[0060] If the patient exceeds a threshold of dysphagia symptoms according to the
questionnaire (e¢.g. based on the final score), further diagnosing and categorizing the
dysphagia of the patient can be done by one or more of the following techniques:

a. Measuring force exerted by tongue on soft and/or hard palate
1. Can be assessed by testing the strength of the tongue by determining
the ability of an individual to exert a threshold force on the soft
and/or hard palate (e.g., if the patient can break tongue depressors of
specific tensile strength).
b. Determining the degree and timing of airway closure including whether the
epiglottis is closing completely
i. Can be assessed by instrumental procedure (e.g. videofluoroscopic
swallow study (“VFSS”) or fiberoptic endoscopic evaluation of
swallowing (“FEES”) procedure) to determine physiological
functions of swallow that enables differential diagnosis of dysphagia
and suggest suitable dietary modifications.
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i . Spread Line Test ("SLT") - Tool that neasures the distance liquid flows

over a flat surface. ii. Evidence based: statistically correlates with
Vi scomet ewoi20i0/08¢%¥36eap and easy to use, at honme and at i memiusaeon®7y. O al
heal t h assessnent i . M crobiol ogi cal assessnent of a swab fromthe oral

cavity to determne the need for oral health intervention 1] The foll ow ng
speci al i zed dysphagia treatnents can be used to conpensate swal | ow ng

i mpai rent (s) based on the diagnosis/categorization results: a . Specific
postural positi@nimgerthihin gftﬁ@dlrazagr Blos@atindleding ERbRRId tirh@kiy €orf%er Ci ses
(e.g., pharyngeal sqwe%% bé Q@esﬁﬁ%;b‘?n%'rﬁe%galvﬁrli dARAPOFSS JUEEES) /N Tor
ehhance/ rest or e i mruni (1 “‘f%ﬁﬁf g of SRR M St
trigger/ enhance/rest orecl}[,flrgﬂtgal e Islé ¢ taeaﬁd %?lig 3 Scllllte ar ylet(ag'
natural | y-occurrin a hetlc soyr ces ositions to
enhance/%/estore rmg) 1 @(SISPWG‘E %%’levﬁeftﬁo ggd & neck cancer) g.
Conposi tions todsdd e%‘b t@ﬁ%ﬁailpblra%t%@gp fguard agai nst falls,

frailty, cognitive declqh@éaCt%iﬁQS pheatsoesErsislealrlify. &ompaseibinythn VESSethar y

modi fication i n accor dafice oi‘shors filmdaf mezmeeﬁeswahlmmgmapaqlbmzijn am t he
managenent of a pati entunnatbtal ionpaonmchts el PoW tmashedi HH ememtoringeaffens nt

strat egi es are necessaridepaadivigy of tidhgatieat hophiysiiop apiitpfinélhéinpalhd ent ' s
oral and pharyngeal dysbuigt Obserde MR RHivdRP|i# s nﬁﬁltréleél{V%oM@ntShﬁcf er
fromoral and/or pharyngga sﬂeﬁp@sb{rﬁi%ﬁ(dl&@(ﬁhg%& Quimsdidpget ed svval | ow ng

and/ or residue of bo usp a‘?ehta S m R 9&(& alll(ﬂg d 8?3 é) | ead
to insufficient int a]ke Q du%% é%r 1ﬁ9@ H%%at“?[ néj & ntﬁ tﬁCt' ve
i ntake of fluid may caf

dysfunction are head p

p K e ?ﬁ_!fg&& YB?F m
nmodi fi cati on. However, ]éc‘inc?u%l H‘Eﬁ &ogitendy ‘gh HOlBHRLFVeRsdegs £
i mpairs cognitive capacfjiuf19g§Wéll @’b)eech dysphagi ¢ patients often have
probl ems under st andilitg Theugh braldwinfeymiatigh tesbnplogy ciha decheah gHs menitoiiang
maneuvers. Many pati entsgstemeffiswak-one feultsoe thetiocigenceiof egratagion thas eerd | owi ng
t herapy. For those pat ibentisyedbettharbldiF, iaadtcanhelps prsstdntcisaldentify dietary
modification consistencies that are inside and outside of the
individual’s swallow-safe bolus capacity.

iv. This method of identifying suitable dietary modifications facilitates
individualized intervention strategies, identifies appropriate
compensatory interventions, enables the person to resume cating as
normal as possible while also helping to guard against the clinical
complications of dysphagia.

¢. Ultrasound to detect abnormal oropharyngeal motor function and suggest
appropriate rehabilitative exercises & therapies (e.g., anabolic nutrition)
f. Deploy preparation tool
1. Spread Line Test (“SLT”) - Tool that measures the distance liquid
flows over a flat surface.
ii. Evidence based: statistically correlates with viscometer
iii. Cheap and easy to use, at home and at institutions
g. Oral health assessment
1. Microbiological assessment of a swab from the oral cavity to
determine the need for oral health intervention

[0061] The following specialized dysphagia treatments can be used to compensate
for specific swallowing impairment(s) based on the diagnosis/categorization results:

a. Specific postural positioning during and after eating
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[0063] In order to enhance safety and progress in persons with
oropharyngeal dysphagia, it is inportant that the recomrended |liquid

consi st ermw9 200/08e486 adapted to the patient disorder andPConszewanry
produced. Well controlled rheol ogical properties of the thickened Iiquids
are a nust. However for the patient, the perception of the thickened
liquids may be as inportant as their physical properties for two nmain
reasons: 1) an acceptable taste is inportant to nmaxim ze conpliances with
the recomendedp dirghabiflatiPeREQL KPS € EPharPiLeBIOlube AT kit nfhytHel [(GRH Wich

swal | owi ng. [0064]ang301@%%;@%@oﬁgﬁ§;ﬁl&]tgax% ze zorrpl [ gncelg?@[ 0065] Few

articles on sensory,,f RS tgr(r¥|3 son of comercial thickeners used for
dysphagi a diets arceon%a%[tf%%% enz %gl |r%‘5tl %r- unel‘tl ( 9@1& Wloﬁftoglqg)r et al, 2003,
Matta et al, 6‘6 e etr? ae{/. k;ﬂd eval §a é)teﬁ formance of
five commercial “t ﬁf‘oélkpé)ﬁléﬁpg Sg'f‘h e e r@g% TRIGHY2 ?Wi"hgge 9 (E&s FO™rhi cken
up and Qui kThi ck) HHEYHF8dPAYLLYRFGEL NS 2R HYE SYRECHR OBt onmer ¢j al

t hi ckeners pr odficd®mpogiions sdendenesyrsstersopuensd (s TeE s fospersenywih bead or
regardi ng taste. TPoneskhanew)taste in thickened |iquids, the authors
recomrended usi gg Gdngpositiong so siyipbttafuetticalality( 2Q0p gus agapor fadld, fridty, wi t h

t hi ckeners, the mabgnifivadeasecaindlasehebelitg@esutoidrhi, appl e juice and

orange jui ce) VeI ©istdppmesiseeicid dcsaraiicedvitl dtetttardtdddpbaredtonk bi tter,
sour, netallic or astringent). Starch based thickeners (Thick and Easy,

Thi cken up) inparted a starchy flavor and grainy texture, whereas gum based
t hi ckeners (TOW&A lTantdic Cnensgearedt Sifnpl gatithi okijh geweiredd dadllswingk nifferent t he
beverages., Th t hors concl uded that addjtional. deyel o nt of thickening
ngont < dguimoth BHLOH SrerBRE T Srbtifbe A8ab PEPGL ARG R kBiney &Sl Ehe
hedoni c aag fgn@:eﬂ fidlctich. SAi g9} pestit Bl RYie@d W Siff@romobrel hed/ot Wo
reasons: [ 006 ]] 1) Patients who have a strong dislike of thickened |iquids

may, as PAapyagedl impyemend depdingnteimiadireciadwatlpiing ansidor resadug afibplusanateiidut i ng

to ot her j iggﬁ C d [.Q4).: niki.on, ey
carried Tcl)%ﬁ%ig JR’“%%% onnﬁt?%lc%n?gsopge{a %gé ?\I%hﬁﬁl%gg%té@ Fﬁénaé%rgéﬁearﬁgat %‘}"’ég". sts
(Gar ci a redlm@ttition. 70EFEJtive himtakelof Naid mmstaups dettyidtdtoneTle Pat aeatuedtstdiaticit hei r

patients djsliked thickened liquids. Overall, patients' dislike seenmed to
be rel at¥Huneianh &g difre e PRYIQMRS k AEALO WIS c MABRYVEFS RBAST s%@hd?oqlécat“ﬁé- most

wel | -t ol I i i of: I =S Legud gk L
i qui ds.}qzvzévz%gr({ui%\c&?eas&gﬁégggh%l I%?rf](gggcc)% &pl?fﬁlg% :'tilg‘l@}u?lp fl/ﬁgwgél:l)tmﬂ%eér%ﬁglﬁﬁ?ﬁ?c kened
| i qui ds sp&ahcipspbbgialpatici2®08en Rave probé&tmsalinderd@fine Mat fpllennginsaluctior2003)

PEPEE RN R TR N T
di f f er eRlvallowing therapy. For those patients, diet modification is essential.

[0063] In order to enhance safety and progress in persons with oropharyngeal
dysphagia, it is important that the recommended liquid consistency is well adapted to the
patient disorder and consistently produced. Well controlled rheological properties of the
thickened liquids are a must. However for the patient, the perception of the thickened
liquids may be as important as their physical properties for two main reasons: 1) an
acceptable taste is important to maximize compliances with the recommended diet, 2)
Sensory perception could help in triggering swallowing.

[0064] 1) Acceptable taste to maximize compliances:

[0065] Few articles on sensory characterization of commercial thickeners used for
dysphagia diets are published (Pelletier et al, 1997, Lotong et al., 2003, Matta et al., 2006).

Pelletier et al. (1997) evaluated the performance of five commercial thickeners (Thick It,
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Modi fied food texture, viscosity, and nutrient content nmay inprove safety
and nutrition of the dysphagic patients but not if they don't accept the

di et. By wOferoosgesaor e pal at abl e t hi ckeni ng agents, we @CUU$20000667E
conpliance with speech and | anguage t herapy recomendati ons, thereby
reduci ng the patients' risk of aspiration. |Indeed, based on a retrospective
cohort study of 140 patients who had vi deofl uoroscopic studies, Low et al.
(2001) showed that non-conpliance with recomrendati ons about dysphagi a

nmanagenmerickics mgﬁtoqueﬁdmgsg FHRES §p QB CRAEFhiSYCTeadndiBhsudBéskad by rate
and asplratlon pneunoni a. [0067] 2 ood hedoni cs coul d influence

swal | ovmnﬁgm}@h9 comagyciall RArS anlro WCQ@@?(}GSH%@pmﬁi:@éfdart%ws SRBESCRIB] ut i ons

coul d b% &11 lgs%(e'lr gl %née ta%t in thi h&%g?ﬁl s Ve l %thtgﬁ“st GCQI%%le%hé
R PR Hoo i il Ty ERDSE TR iy R aSiRl

hypot hesi one coupl ed

W t h t heisingfh@ o ygst CM@ﬂtadeta\ll C(Qd(&ﬂ)%ﬁso&‘épcﬁ’t/@lrthﬁmﬁﬁlﬁd’l@hdﬂ@ rthe mRyn Ahwes bead to
abbrevi ated swal l owi ng tines. [0068] An evaluation of the ease of

swal | owibatF Beverasgs (mikdenpheriiessanshei@Reo e yac suprsessednd impartsd shightd
bari um g phafe M&QJ Q(gﬂ 1?&8@54@{11 ! s&?g%&@&%&%n%{] @mck 3@0@35 They
Icantly t

found t hat the ase 0 omnng ma i gni nples
wi t hout Tadided vpp Mpastd aretdrdhmﬂaSmmxhcbgra\mﬁ texturg h;vhmms%mm bdbdedrthiokerzay i um

sul phat erceiv C and wi th high amoupt. of parti whi ch
or obabl Y TBEkaafl e 3?%1 bi@%} gy e ke adhe beyates §§1§at11810§%/\/al | ow.

The per%@ﬂﬂh&ﬂhﬁ&nﬁwﬁﬁhﬁl&Q@k@ﬁﬁ%tépmﬁﬁ@hhgﬁgéﬁé&%nﬁQ%c&Qm%ﬁbfﬁgﬁﬁ%&Pt as
it physical safety 0069] Sensory triggers of swallow n [ 0070] The

aspect (sénwesn@mpﬁmqsl gGerthangond, thevictlawe rgpart ghkesber éwéhes)moeld ntagr&st i ng
for develo ment .0 |a products. Several articles are claimng that a

f
sour bol'U8 ?ﬂﬁf@@égqéﬁHF? W'ng in neurogenic dysphagia. The hypothesis

gi ven on the [pegr}al paficitasthe HRe SWabhe\ishige b ﬂﬁ&ke@ed liguidhalay, hask&ults an
i nportant oral sensory stimulus,. . .that. . ght. . .increase the

pr eswal [bswessesaropliant mpditdring lesre p@@%iblwoaﬁdmbmautﬁ %h%nﬁOHEHhSPQUCPI@V\éWhn@S t he

svel | ow LIVERRG g HONRLIQN ANG-RYRLR A9 f Bt b ol Rdyes e o

onset ti rom comran 0 swal |l ow unti onset of

oral tramsgiubge pmﬁolbgigfsqmrctm |eg|1er2(m)g) @ﬁowemethphﬁrowmaﬂmcﬁmd pueived pat i ent s
wi t h neur ogenic a" (Laogemann_et al 19 t he Logenan's study,

vi deof | (REIOBHIEHH %Slé@é%@akwﬁél xﬁssgvemllr PatigHy |<8811?5’Lﬁ661@§‘i1 Fﬂgb%retl%qi 500
wat er / 5%@ %;]g%b@f' HHER R, F}Pﬁ’é %hétQ} L&Bhﬁ&eﬁ’cﬁ/ N tk»?érpfz)le]r?’ﬂeﬁel/eé%(y%ﬁ Z-M
su te ts y

barium solution. Dysphagic patie reveal ed significant

i nmpr OVEGIHCﬁhlﬁ(HlIlOOf far heatental resmadngovhickened liquids. Few articles are published on
palatability of commercial thickened liquids (Garcia et al.,, 2005, Pulver et al., 1999,
Macqueen et al., 2003) however only one (Macqueen et al., 2003) reports liking of
dysphagic patients instead of SLP perception of patient’s liking, which may be different.
Modified food texture, viscosity, and nutrient content may improve safety and nutrition of
the dysphagic patients but not if they don’t accept the diet. By offering more palatable
thickening agents, we could improve compliance with speech and language therapy
recommendations, thereby reducing the patients’ risk of aspiration. Indeed, based on a
retrospective cohort study of 140 patients who had videofluoroscopic studies, Low et al.
(2001) showed that non-compliance with recommendations about dysphagia management
is associated with adverse outcomes such as high mortality rate and aspiration pneumonia.

[0067] 2) Food hedonics could influence swallowing physiology. Leow et al.
(2007) hypothesised that sweet solutions could be swallowed quicker due to its high
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response to the sour bolus as conpared to the non-sour bolus. The subjects
who had suffered froma stroke exhibited a nunber of other inprovenents in
t he swal Iwar2am/m2986esul t of the sour bolus, including resatas2@wabedrz ansi t
time and pharyngeal transit tine, and inproved oropharyngeal swall ow
efficiency. Some patients al so exhibited reduced aspiration as a result of
the sour bolus. In no case did the sour bolus significantly worsen the
oropharyngeal swall ow nmeasure. Logermann et al. (1995) al so hypot hesi sed

that t hecgoic vhiak Bt 1Hey alsa Py féthcdiRANBAIREIHOKALAi@ o hi\dta RYhdieh# thie t he
swal | owi ng. Pelletier et al.(2003) confirned t he observations made by

Logeman cetplad . wih ggsjendaniyytopasd agoigams, @f eyqnc CHecHrqtonn ceat rlag ilead to

esti mat 0. isgsour to the acid | evel presented in Logeman et al.'s
st udy) %ﬁbl{gﬁ%?%es?’vag?gﬁ{[% t1(i)rgesr'leur ogeni ¢ dysphagi c patients using fiberoptic

endoscope ( FEHS]insteddatdh MFHS. caté bf iskaBewihg(aX oW feodgarhpleabhdey sreduced
aspiration and penetration conpared with water. Furthernpre, subjects
showed $RYBPPUEENIt) np g pddeddprigpbipiveonedigm»aiassoiupished plbrse ct o

citric %PE 90(%2' "l;ii[,g\g: ﬁouﬁ@lﬂaﬁ#ﬂeeerascegf %alloﬁ%é)&s §iggtﬂ§§1§tﬁghignatinttﬂ§ seﬁ'xtn 159 of

citric acid OW ng function cou e du rigem na
st i nul atwiduofdded eonirist nedamn. SanjpdéAtith Gigheonsdntrdtiers odbariune sdphaectveed sour

bol us on swal |.ow were. al sQ carried out on health ubj ects. Usin
i nt r amudelpcEd éh}éggrdwgwg high ar{%@@? S Al e%%wg)wl}ye@a?% ed

St r ongersy YRS IveerE YREdeRRH RMe@f ea%gqmaﬁbm@&%ce R oFAUEarbahUSES, VBT €
used conpared to water boluses. Palner et al. (2005) observed that

act i vat isenllow bohe nmydicoisyimipdrtardas emhysicdehfefy.of t he di gastric and

geni ohyoi d was nore closely timed during a sour bolus. A sour bolus
nmay i nvi gor gﬂ@@ﬁ?%@ﬂ“ﬁ%ﬁfﬁ §Wﬁﬁ§m‘}% ng in stronger and qui cker
contract i ons [gamo] Mhet Aesnal | @iiord. triEhGiAULRORRIBHAHEGhibhRbe " dleni fokd kel y

that the changes in videofluoroscopic events, such as rapid transit tines
not ed i nntersgéreion deyelepmens of dyepfiagie peodugts. Pewsal articlgsare clatrpiag tlead glspyr of

qui cker . i . i . . aet | Vi F O inc d
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cont r actoff Offasta ¢if esenevind Amdtfiobolsushamastaenfisr ard ibyoltadwoetl 8tnsofy2007) .
The aut hors postul ated that "sensory characteristics of citric acid used in
this st dHPulis 813t NERkNt INErSase, easavalloey eensonr HepLL &y st yyl PIRIC)

activati i 0 i I i . e i . tor
ookt var P, M ARl aBm N NP USRI, o
(2003) fredued thcherabppesiitne odfsivatos (o€, thotimelfodmsommant eéo swhidah tihtil amsdt st r oke

popul ot ol 1SLSA0 01 JLaELL LALLRR, SO LSS LS g Rolges |

test (SWhrogWibCRlysphagia” (Logemann et al., 1995). In the Logeman’s study,
videofluorographic evaluations (VFSS) were carried out using either 50% water/50% E-Z-
M barium sulphate solution or 50% Real Lemon Juice/50% E-Z-M barium sulphate
solution. Dysphagic patients revealed significantly improved onset of the oral swallow in
response to the sour bolus as compared to the non-sour bolus. The subjects who had
suffered from a stroke exhibited a number of other improvements in the swallow as a result
of the sour bolus, including reduced oral transit time and pharyngeal transit time, and
improved oropharyngeal swallow efficiency. Some patients also exhibited reduced
aspiration as a result of the sour bolus. In no case did the sour bolus significantly worsen
the oropharyngeal swallow measure. Logemann et al. (1995) also hypothesised that the

sour bolus may rapidly increase salivation that may help in the swallowing. Pelletier et al.
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consists in asking subject to drink the contents in one cup as quickly and
as confortably as possible whilst being precisely tined. One difference
bet ween Hsioty10z08ev8bhe ot her studies is the volune of | i qairdiS2&9/06d972nas
given in Handy study instead of nuch smaller volumes in the other studies
(from1l to 3 m). The volunme of the bolus given to the patients may have
pl ayed an inportant role.[0072] Conmments from Sciortino et al. (2003) |et
suppose a scientific gap in this field: "Mich of what we know about

chenosensoy) ¢6nfi®eHdans ob¥PRkibANMalOby E¥RkhAOctlaN g 1998 TR easPoNsecitas come
fromaninal search. Simlar research in human subjects is sparse”. Using
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(2003) also i estl g t he conb ned effect of consistency (cottage
cheese) %ﬁHmW' ﬁ@h@EF”§ infrahyoid start tine. They showed t hat
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authors postulated that “sensory characteristics of citric acid used in this study was
sufficient to increase nucleus tractus solitarius (NTC) activation, which lead to a increase
in the nucleus ambiguous (NA) motor activation resulting in greater muscle contraction.”
However, Hamdy et al. (2003) found the opposite effects of sour bolus in their healthy and
stroke population. Instead of facilitating swallows, liquid cold sour boluses decrease the
capacity and speed of swallow. They performed a water swallow test (SWT), which
consists in asking subject to drink the contents in one cup as quickly and as comfortably as
possible whilst being precisely timed. One difference between Hamdy and the other studies
is the volume of liquid: 50 ml was given in Hamdy study instead of much smaller volumes
in the other studies (from 1 to 3 ml). The volume of the bolus given to the patients may

have played an important role.
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tastants. The authors suggested that this prolongation in oral preparation
may facilitate swallow ng.[0073] However, one article from Chee et al.
(2005) reporbmdsedsat gl ucose, citrus, saline and qui ni necsaiSaaon®7has no
effect on swall ow ng capacity and decrease swal |l owi ng speed, when conpared
with water using the swallow ng water test (SW). However, the authors
recogni zed that "taste and other sensory stimuli, by activating sensory
receptors, are likely to provide significant inputs to the NTS and hi gher
centers in reqgetnti ng LWRhh & RGnE BBiBRInoYct-al. TROEVPBlIppbleh keibasid kg the
aut hors argued that "the heightened sensory input may have been perceived
as an uneHus SelderMyeh ehvhgt Weakeers abeuti ohomosenaige segionssaiparihnt fﬁayvqkauge
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faucial pillar area and it mm at cold fluids in greater quantities

are nor otagf fimes They. shp@@ththlatab@ aifpGtgH tass waasucThimgre piommpent aRelistigr et #dnown to
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et al. sugges
swal | owihigh frkpual okByving prossures ccdlyp?a}ﬁdfta@itﬁ tleld pr%sdh@@%@ﬁ&ﬁdaﬂtby&ﬂatblb&&hlﬂfwl ude
trigemnal irritants such as_carbonation be benefici al to i ndi vi dual s

wi t h Dy Spaila e srdloyying Yo etfraurasdownd mth é?lltter (591(9@91} Loy ¢trpl 288 fdtee wi t h
Pel | et ﬁve@ﬁ%ﬁ%‘d th i @9&@8@@% J@%n&@&gﬁgﬁgy Bfangge@asahsgﬁp}%%hg{m tion,

Vi deora i ogr I c swal | ow ng exam nati o at carbonat e nown as a
trigem natl asrtplmdeatf sbmentadl nusdletdmatrp«zmmt thanksoto/ regprat@ay i anrflotvoach eE MG way s

AT A A T N W T
gelled matrices may prolong stimulation of peripheral sensory receptors compared with
liquid boluses. No significant influence of taste on the phase location of swallowing apnea
was found. However, significant taste effects for oral preparation time, submental SEMG
amplitude and duration were found. Sour and sweet tastants had the shortest oral bolus
preparation time and the shorter duration of submental SEMG contraction time when
compared with bitter and salty tastants. There were no significant differences in oral
preparation time for neutral, salty and bitter tastants when compared with each other. Bitter
tastants showed significantly longer submental SEMG time compared to all the other
tastants. The authors suggested that this prolongation in oral preparation may facilitate

swallowing.
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stinmulating effect of nolecules fromthe carbonic acid on the receptors at
the faucial isthnmus in the nmouth: "It nay evoke nore afferent inpul ses
(sensory wopotooseeset he solitary tract nucleus in the nesaries2abloersgata in
the brain stem eliciting the pharyngeal swallow nore rapidly”. The authors
concl uded that "carbonated |iquids are a valuable treatnent option for
patients with penetration/aspiration”. [0075] A very recent paper

(Wl ge-Lussen et al, 2009) al so suggests that retronasal ol factory

stimilation yee7sy Hbvm@ﬁi dnl @ti 8l BodN Thed/ 81l [2005) tdporedriiabatucost, vithi3, @
congruent sweet taste facilitates swall ow ng in terns of both t he frequency

of swal Isakiee addiuimae palutégnsyhapho eHectfonrssallowalg wradinl andwicptgassavyadlaving
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used as a specifi hnique to treat dél aye ngea
pur pose sesooy thptngmép hdvegean percéiiz%@s) arf umhamcﬁeesigmllg nttine sﬁem@standlsugh for
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as the efd &Gt ool @ss %Iﬁ&oﬁw&éﬁﬁ\é P cepfRaior iR M@'Tﬁé eks@itartleffedRROYe al so

studied the effect of cold (cold vs tepid) and touch (three strokées to the
ant er i orthd dunuaad)n pid p@)t@tlvg nﬁeln@md that rqqtut@tthfom)e aff ingestet hadws”oHowheer,
anterior, fauci n heal t.h They found at cold
fouch straep S Bon ksl Bl oherdSR M e Rt g hEshE: 2o
repet i t ibieod de@@uidNEY b&lhis Gmhie%sﬂﬁhch'lﬂ?ggd% @5 thid SudUGesl tHanah thabeoad e

t hernp-sensitive receptors in the faucial pillars that evoke swal | ow ng

when si sidaased by 18omd). t dipatzketidolaomald catalt RP96xd miofrwbsayed stgngficany 1996)

reported: | LY. S el th ed nor
i bi £ Sty tssr I o RARE QAR an R RS RS, AL MRy A OKH Pl
tonsi | | awapbwingl Saltyl $o1RHS ;webe sl@glftllyrmoxeteffabmertﬁmdis&rﬂed watgh irsthe Mumbdeor dance

wi th Kaat zke- McDonal d et al. (1996). Using surface el ectrorryo%| hy (EI\/G)
they shohewatomingexpksehutithe §b@a1|g%wa§ B Smaél dette vphufionawersi ighised Edn

shor ter Qi BHeiTs afft?%%ﬁaal Ok TAHREANBBY b§ ONflich O LCARPSF BdpfiBel1Ry

stimulatton in ah popu at|on I's qU| ow specific activity
occur r ednioithige anedhlagichli e&bctsmﬁltheo\mrholuls omagowtﬁgnwtatcyoamd Grhyerichewas

(reot ment SS90 o RTRLSYE e ol v ee L vpen ol L gl
when conBRigthtfoR) may have influenced the result. The authors recognized that they data apply
specifically to the faucial pillar area and it may be that cold fluids in greater quantities are
more effective.

[0074] Both high salt and high citric acid are known to elicit chemesthesis
mediated by the trigeminal nerve; therefore, Pelletier et al. (2003) suggested that
“chemesthesis may play a crucial role in swallowing physiology. If true, dysphagia diet
recommendation that include trigeminal irritants such as carbonation may be beneficial to
individuals with Dysphagia.” Results from Bulow M. et al. (2003) are in accordance with
Pelletier et al.’s hypotheses. They showed during a therapeutic videoradiographic
swallowing examination that carbonated liquid, known as a trigeminal stimulation, reduced

the penetration/aspiration to the airways and the pharyngeal transit time. Pharyngeal
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the no stinulation condition. The reason why only the conjugated stinul us
has an effect is not clear for the authors. The three hypotheses proposed
credit thwoaroplisaesgngeal sensory receptors in influenci RgTAKANOGE9EY ENt S
and therefore individual stimulus should have an effect of the swall ow ng
function. The three hypotheses proposed are the followng : 1) thermal and
tactile stinulation of the anterior faucial pillars may upregul ate the
nmucosal receptors, thus lowering the threshold to evoke the subsequent

phar yngeakentsota wta@Walse? )sighlifidirt it de@it O ThB €1 ARSI T dxPlaidAUEHead rBdullts ay5 the
i ncreases "oral awareness" thus serving as a higher |level alerting

mechani stinuigngfeikict iof apescul¢reiramathcowrbasp apisleon e reseptoviabl Biw fageipbnse
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r esponserac{ ATolls iNéhcmpddt skdbhgandihd@e brdin ke, efitieiaf tief pidigngehsgagioty of
food on inproving swallowing in dasghqgia patients is onl¥ due to the
r &

physi ca|m<§f~‘daléfi{y9e§h%fau¥hsbsdcwétd@ thatokadioperd duuihs 74¢ jacyalyable Hgetasnt he
aspirati 0 of- the food viscosity plays also a role.
Smth efﬁg%?ﬂ?%%g§n%9§8gﬁﬁ&ggggg%ngﬁg%'"altering t he consi stency of fluids
is a conmon ¢@fnsat ordy vegcteodn pepers@delpa Ldyssplragl. 220080 atpersmgiest Othat
facilitate changge. However, it .is not ow) what variations.ip viscosity
can be ﬁ@r%@ﬁ%ﬁfaﬁm AEMBlePn Usipr ¢yfogd _lﬁg? g’ﬁﬁ@% e&m?lmq_cmcwa%@a%@ W.lfir_ga of the
per cept icQReQbntVdwieP Bstey falfl @d sy sWRMbWARS lirS terils tdT 181 BITH Bl Rdcy BE sRERGI ST ON

required in prescribing alterations inh viscosity for dysphagia

i ndi vi dwa#l ghe' lagmicy lofdhe &8st sealdwddbevingeodorans istaiulantltpspesl vesdrdiigebsi ty
of sanmples in,different oportions of water.and, corn rup. ,The rel ation
bet woon (Ehyanedions susasr 5 BRme oot dhbeiy T houly Rt PH 5w at oq
as a pOoVRKohr@WithS healthyVghj€cts The tduehod$ ¥edRhRgH Ciht MRGHYrt MdestighGordshe
intensity of the physical stinmulus, k is a constant determ ned by the

choi ce srampicthsaflapnesdioder qsdisuhedamessanddamilisaitiestperid v ingpietgedad. al
(2006) found Xxpone | fflu . SCAsI: 3298,
i.e. the oraﬂaggﬁsatioﬁ%g%ﬁéﬁgég%?$§£gﬁg&gﬁgggé%%%%&gﬁékgi@Eéﬁ%ﬁgé%ggf t he
rate of stiverppérdgitioviin GaaildwingThdis SoiggRaL ethd hih wsed ¥d 5 eesifidy/tebBnique

concerned, well controlled viscosity property may not be necessary due to
the | owQitsebdslpyedsphrayngeg| pyalloypuls Brposs gerosdingde d-aeshgtit EPBnielt oni an

fluids ( ds SQ1iS Yol Rh& sl obynindlt ¢ NLav iRy QROhat A V“%ﬂ Chaticfit NOt
t he visco |§%’ ehEV|dﬁ}§pPope€1y o?wfﬁ%gﬁiﬁ?hg gg%nts. Nbsfno et eﬁlare
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puddi NG)eold (cold vs tepid) and touch (three strokes to the anterior faucial pillars vs feigned
stimulation) stimulation of the anterior faucial pillar on human healthy swallowing. They
found that cold touch simulation evoked a significant increase in swallowing latency and
repetitive frequency of swallowing. The results suggest that there are thermo-sensitive
receptors in the faucial pillars that evoke swallowing when simulated by cold touch.
However, at the same time, Ali et al. (1996) reported that normal pharyngeal swallow
response is neither facilitated nor inhibited by prior cold tactile stimulation or topical
anesthesia of the tonsillar pillars. In 2003, Sciortino et al. reported results in accordance
with Kaatzke-McDonald et al. (1996). Using surface clectromyography (EMG), they
showed that latency to swallow specific activity was significantly shorter following

mechanical+cold+gustatory condition compared to no stimulation in a healthy population.

23



[0078] Therefore, the follow ng specialized dysphagi a treatnment products
can be provided to the patient based on the screening and di agnosi s

resul ts: woO.20fvs2988de nutritional formnulations already raviusgooo®n@i: ci al
dysphagi a i ngredi ents added b. Modul es (beneficial dysphagia ingredients
added as prescribed/ needed) i . Added to a standard base ii. Added to a
liquid 1. Water, juice, coffee, tea, ONSiii. Added to other food product
1. Adding probiotics to a pureed food, gravy, jello, pudding c .

El ast i c/hi$ gaieken eivhlldw apatifier QENEY Sodcurred nGk@neths first kRagewt fowimd Nt ai n
elasticity and viscosity after exposure to pressure of tongue on soft

and/ or hamglasiana@alyahe trratmenteonditinihapenalprcd ot thieetypes plevtsanstogiethir upper
dysphagi T .4 h ose. el Lei-tyv. ang vi.scosit.y. af e eto
or essur 41 inBERR Ry PSR PRk AT MRS YA R TR S P
use in pey seREMitkatién t@Rktion Mic krewelr wiy Sphadic @ odjiugSpe stithits bhendsffat is

t hi ckeners that maintain a mninmum | evel of elasticity and viscosity after

exposur @0t plep 18 dhe @ithars Bhegiheecdiypebietesanapesed iieady thaPepsaryngead sgisoant han
and st arrg&Pforsb‘prn‘PlEﬁcgltéf S\fva%qu %971{5@ ?W{@%&e%&ibidﬁgpﬁ%ﬂﬁfé Qﬂﬁlgd ﬁa\% aﬁb‘m) unt

of thickening a . Ive leve nectar, honey, p Ing, etc., viscosity
nmeasur egffect of GorspadbtvimpnBinttiat. Thedtice lpabthegsmropdsad taes the follatviray e1)

sval | Ovﬁger&japglgé) )[/a%ti er sat'}rnu a?t?olnt 0h the ailt%%%% ?auamsa? ipril?a;[ré (r)nre]lypurf)?eugql?ar‘gé t elr'nugors(a)lpi otics
receptors, thus lowering the threshold to evoke the subsequent pharyngeal swallow; 2)
stimulation to the anterior faucial pillars increases “oral awareness” thus serving as a
higher level alerting mechanism that facilitates the swallow response; 3) the swallow
response threshold remain unchanged, however the summation of receptor activity in
response to the greater sensory input leads to the quicker swallow response.

[0077] We can as well wonder if the effect of the viscosity of food on improving
swallowing in dysphagia patients is only due to the physical properties of food (better
cohesiveness/elasticity reduces the aspiration) and/or the perception of the food viscosity
plays also a role. Smith et al. (1997 & 2006) argued that “altering the consistency of fluids
1S a common compensatory technique used in dysphagia management to facilitate change.
However, it is not known what variations in viscosity can be perceived in the oral cavity or
oropharynx. Knowing something of the perception of viscosity orally may assist with
determining the precision required in prescribing alterations in viscosity for dysphagia
individuals.” Smith et al. evaluated the physical and perceived viscosity of samples in
different proportions of water and corn syrup. The relation between physical viscosity and
orally perceived viscosity could be stated as a power law: s = k where s is the
psychological magnitude, is the intensity of the physical stimulus, k is a constant
determined by the choice of unit selected for measurements and  the exponent. Smith et
al. (2006) found an exponent for oral perception of fluid viscosity of 0.3298, i.e. the oral
sensation of viscosity grows at approximately a third of the rate of the actual viscosity.
They suggested that as viscosity is concerned, well controlled viscosity property may not

be necessary due to the low viscosity sensitivity. However, studies were conducted on
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a . Probiotic strains indigenous to humans such as the streptococcus
Salivarius KI 2 or |actobacillus reuteri will be used. b. Streptococcus
sal i vari \sOKa08a86ch produces produce salivaricin A an®#CB/US20090e®T2 Ng has
beenshown to be effective against Streptococus pyogenes, M crococcus

| ut eus, Streptococcus angi nosis, Eubacterium saburreum M crononas m cros,
Moraxel |l a, Prevotella internedia, and Porphyononas gingivalis, c .
Lactobacillus reuteri ATCC55730, which produces reuterin, in testing has
been showvtbfiaR gluedsk @edtdrvadagih Rtup Mixc@Rh Qﬁﬂ@x@msp@ﬁ&ﬁaﬁ) whidaGsEpehes i chi a
coli, ETEC Escherichia coli, Salnonella enterica, Shigella sonnei, Vibrio
chol er ag’iscagith behgrigur propedy pbBuekcningsagentyt Mopt oToas57Rchdsn thizniae fitidis al

ef f ect . sei 334, L. | ) 00. L. .acidophil us. ATCC
aase, Ly iR QG Bl (NI QR R B ERRIM RGeS

Bi f i dobagttiey NID lgoiglifpsy aranddf @it @sityildgie te forutie bk o diffsremi donsieteasiter i um
| ongum Bi fidobacterjum catenul atum Bacteroides vul gatus, and Bact eroi des
t het ai ot(BRsHTchRY, Rrddingdt obaci | | us johnsonii Lal , which produces H2Q2, in
testing has o] L\LE: i i i chi i C,
EPEQ) sl mond Td TS Sor oo iR, b PR ook er
pyl ori, pfowdsd t8 the patict! bstd bolthemscchchinigant diaghbdigeistiss: f | exneri, Kl ebsiella

pneunoni ae, Pseudqnonas aer ugi nosa, Enterobacter .cloacae, Staphyl ococcus
Bureus. and Li st-enTermHgRGEGTBRRagulaons e ﬂr}alaﬁéleﬁ?la@ép '999v has

b. Modules (beneficial dysphagia ingredients added as prescribed/needed)
1. Added to a standard base
ii. Added to a liquid
1. Water, juice, coffee, tea, ONS
iii. Added to other food product
1. Adding probiotics to a pureed food, gravy, jello, pudding
c. Elastic/viscous nutritional products
1. Thickeners
1. Those that maintain elasticity and viscosity after exposure to
pressure of tongue on soft and/or hard palate
a. Xanthan — Appropriate for use in persons with upper
dysphagia.
2. Those that lose elasticity and viscosity after exposure to
pressure of tongue on soft and/or hard palate
a. Starch — Appropriate for use in persons with upper
and lower dysphagia
3. Specific blends of thickeners that maintain a minimum level
of elasticity and viscosity after exposure to pressure of
tongue on soft and/or hard palate
a. e.g. xanthan and starch — Appropriate for use in
persons with upper dysphagia
4. Amount of thickening
a. Effective levels (nectar, honey, pudding, etc.,
viscosity measures)
ii. Compositions that reduce pathogenic bacteria that are swallowed
(improve oral health) — reduce aspiration pneumonia
1. Probiotics
a. Probiotic strains indigenous to humans such as the
streptococcus Salivarius K12 or lactobacillus reuteri
will be used.
b. Streptococcus salivarius K12, which produces
produce salivaricin A and B, in testing has been
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hel p prevent col oni sati on of pathogens, and aids in preventing ventilation
associ at ed pneunoni ae (VAP). Testing has shown that LP299v is effective
agai nst: 8onremimsems6cus nut ans, Streptococcus sobrinus, aoa/uSs@leséochi a
coli. f . Lactobacillus rhamosus GG has al so been shown to hel p prevent
col oni sati on of pathogens, and aids in preventing ventilation associ ated
pneunoni ae (VAP). Testing has shown that Lactobacillus rhamosus GG is

ef fective agai nst Streptococcus nutans, Streptococcus sobrinus, and
Escherichia coli. g. Streptococcygowhes pOeidckive adiihst Babptocodul p€sdnkflg has
been shown to be effective again@@mﬁﬁhgagqy@QQSﬁ%ﬁgg§gﬁsmﬁﬁgm§£repotcoccus
sobrinus. h. Lactococcus |actis &éﬁﬁn%ﬁﬁhﬁ%ﬁﬂﬂﬁ§&hﬂhﬁg il testing has

been shown to be effective again%&oa§&§ﬁgﬂ%§%ﬁgﬂh§%%%ﬂfag?u %5&8§&%occus

sobrinus. Exanpl es of Non-Replicati rganrsms rnc act eo
which acts by a mechani smof inhi 1560 pf adhes; e é pat hogens (adheres to
Caco 2 and HT29- MRX cells) anft tog %‘éﬁu%li’?&%ﬁ ﬁ ?g 130n fcg‘ Pdireht
adhering of Lysteria nonocyt ogend&utenmyptastipg bss ke shevgn {0, bepgbieetivs cher i chi a
coli, Yersinia pseudotubercul osi $gaiastd Segbieseeaup mutanshEREE Epgherichia
Addi tional |y, Lacteol has been sholinEf&Ehiseberaaiii el iSelmarellact i vity
agai nst: Staphyl ococcus aureus, lengties,ShigninooptoyemaschdBaet.l | us cereus,
Sal nonel | a typhi nurium Shi gel | a Addétisratliy, Ldcsatheilue FiugerCATTCCSEY Hbkdsel | a
pneunoni ae, Pseudononas aer ugi noggmnandalERter GRACEREI APEC Buher I ngredients
with desired properties in accor gangeniMAticdRoP 1 28RAbpRiINSFCOR3EMCI ude:
L. gasseri ATCC 33323, Clostridium difficile,
Eubacterium eligens, Bifidobacterium longum var
infantis, Eubacterium biforme, Bifidobacterium
longum, Bifidobacterium catenulatum, Bacteroides
vulgatus, and Bacteroides thetaiotaomicron.
d. 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.
¢. Lactobacillus plantarum 299v has been shown to
help prevent colonisation of pathogens, and aids in
preventing ventilation associated pneumoniac (VAP).
Testing has shown that LP299v is effective against:
Streptococcus mutans, Streptococcus sobrinus, and
Escherichia coli.
f. Lactobacillus rhamnosus GG has also been shown to
help prevent colonisation of pathogens, and aids in
preventing ventilation associated pneumoniac (VAP).
Testing has shown that Lactobacillus rhamnosus GG
is effective against Streptococcus mutans,
Streptococcus sobrinus, and Escherichia coli.
g. Streptococcus thermophilus NCC 1561 , in testing
has been shown to be effective against Actinomyces
viscosus, and Strepotcoccus sobrinus.
h. Lactococcus lactis NCC2211 (Pelargon strain), in
testing has been shown to be effective against
Actinomyces viscosus and Strepotcoccus sobrinus.
Examples of Non-Replicating Micro-organisms include
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] . CGW which has been shown in testing to prevent binding of pathogens
and is known to be effective against Streptococcus nutans and Streptococcus
sobri nus.w0.20041829%¢ added to |iquids, sem solids and solPCEAIS2009/066972
Conmpositions that trigger/enhance swallow refl ex, including conbinations of
those |listed bel ow, for exanple: Sucrose + vanilla, Citric acid + |enon,
Ment hol + cooling agent, and GCtric acid + Menthol + cooling agent. 1.
basic tastants a . - Sucrose b. - Artificial sweeteners ¢ . - CGtric acid

d. - Salt e. - Caffeine f . -iSUGEREPNAIChALE bFG HedanismdRInhiigiidd 6 acid 2.
trigemnal stinulants a . Vanill %Hﬁies'icﬁf:(ﬁﬂiaﬁfo dnd (adffitrls' th BRI SHIIT29-
Capsai ci n, capsinoids, capsiate, yc%ﬁ Bﬁiﬂk Bééﬂ shgl}vﬂxme%ﬁﬁd fbFent

nor di hydr ocapsai ci n nordlhydroc

honodi hydr ocapsai ci n vanillyla ?’éehg}g %{E%S%Pon 1ch &g&%‘f anandam de,

resiniferatoxin, and ol vanil 1. HiH3r ei n, the

ternms "non- pungent refer to vanlpﬁ? ofp Pﬁog?%a “éllulﬂblt
m nimal, or no, sharp or biting sAé’rﬁjétéﬂanﬁsL%Feoéé Pé]f*%w%¥0 4t. Capsiate
has been extracted from anon- pungetimicebia acsivity pegied: Pepipdecoccus aureus,

Listeria monocytogenes, Bacﬂlus cereus, Salmonella
typhimurium, Shigella flexneri, Escherichia coli,
Klebsiella pneumoniae, Pseudomonas aeruginosa,
and Enterobacter spp.

Other Ingredients with desired properties in accordance

with the present invention include:

j.  CGMP which has been shown in testing to prevent
binding of pathogens and is known to be effective
against Streptococcus mutans and Streptococcus
sobrinus.

2. Can be added to liquids, semisolids and solids
iii. Compositions that trigger/enhance swallow reflex, including
combinations of those listed below, for example: Sucrose + vanilla,
Citric acid + lemon, Menthol + cooling agent, and Citric acid +
Menthol + cooling agent.
1. basic tastants
a. - Sucrose

b. - Artificial sweeteners
¢. - Citric acid

d. -Salt

e. - Caffeine

f. - sucrose/citric acid

g. - salt/citric acid
2. trigeminal stimulants
a. Vanilloid receptor 1 (“VR-1") agonists
1. Capsaicin, capsinoids, capsiate,
dihydrocapsaicin, dihydrocapsiate,
nordihydrocapsaicin, nordihydrocapsiate,
homocapsaicin, homodihydrocapsaicin,
vanillylamide of n-nonanoic acid (“VNA”),
anandamide, resiniferatoxin, and olvanil
1. Non-pungent varieties - As used
herein, the terms “non-pungent” refer
to vanilloid receptor agonists that
elicit minimal, or no, sharp or biting
sensations or sensations of heat.
Capsiate has been extracted from a
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CH 19 sweet, and shown to be a capsaicin anal ogue call ed capsinoid that
has an ester bond instead of the am de bond between the vanillyl noiety and
fatty aciwocheios298s. Cool i ng agent ¢ . Col d tenperat ur e Pefi/ush@9ofood2 or
drink 3. Aronmas a . Lenon b. Vanilla ¢ . Menthol 4. Salivating agents 5.
Aer ated conpositions (i.e. carbonation) 6. Angiotensin-conversation enzyne
("ACE") inhibitor i . Dietary source (e.g., bioactive peptides) ii.

synt hetic source (as found in prescription drugs) [0079] The dysphagi a
treatment products can be prepared as fol | @¢s:pudgent SuitiRONEr ebéprry of
standardi zed nutritional products for dyspkagiig sGREAGEIERGN({E HE 2
ready-to-drink thickened beverages, pureed cfaﬁs%?c?n ShA AEh1 c% absy for

ensuring that nanual | y-prepared products are N, accordance w bhe,
st andardi zed product specifications (e.g. lin r t 'ér ated to
S,

| ad test cal.
appropriate liquid consistencies; kit of f&ﬁﬂgff @‘P ebe\g‘ﬁ?q?yg%%l}lg
speci al | ycal i brated hand hel d vi scomet er déWqiew¥;anf &¥pyHed ‘or cookbook
[el ectronic or print material]® &MOolAS 28t ruct i ons/ t raining prograns for
caregivers [e.g., formal and i®f drokdiqmperatuisey sha ped Phdidkeni ng Agent [ 0080]
An innovative thickeni ng agestomakat enabl es t he dysphagic patient or
caregi ver to achieve the m ni numlswainl ow saf e bol us viscosity with ease.
This would help to provide peaee \ahilti nd to caregi vers concerned about
providing what is nedically ¢. Menthol
4. Salivating agents
5. Acrated compositions (i.c. carbonation)
6. Angiotensin-conversation enzyme (‘“ACE”) inhibitor
i. Dietary source (e.g., bioactive peptides)
ii. synthetic source (as found in prescription
drugs)

[0079] The dysphagia treatment products can be prepared as follows:

a. At-home delivery of standardized nutritional products for dysphagia
management (e.g., ready-to-drink thickened beverages, pureed foods &
mixes)

b. Tools for ensuring that manually-prepared products are in accordance with
standardized product specifications (e.g. line spread test calibrated to
appropriate liquid consistencies; kit of funnels of various sizes; specially-
calibrated hand held viscometer device; recipes and/or cookbook [electronic
or print material]; online instructions/training programs for caregivers [e.g.,
formal and informal]).

Innovative Thickening Agent

[0080] An innovative thickening agent that enables the dysphagic patient or
caregiver to achieve the minimum swallow-safe bolus viscosity with ease. This would
help to provide peace of mind to caregivers concerned about providing what is medically
appropriate / in line with best practice guidelines. It would make it more convenient for
patients/caregivers to do what is guideline-recommended as medically appropriate.
Additionally, it helps to alleviate the stress of adapting to lifestyle changes required
following dysphagia diagnosis. This innovative thickening agent will increase compliance
with the prescribed treatment (the recommended swallow-safe bolus viscosity), and aid in

avoiding the common clinical complications in dysphagia patients and their associated
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appropriate / in line with best practice guidelines. It would nake it nore
conveni ent for patients/caregivers to do what is guideline-recormended as
medi cal | ywappromsedsat e. Additionally, it hel ps to all evi ate/ush@onteess of
adapting to lifestyle changes required foll ow ng dysphagi a di agnosis. This
i nnovative thickening agent will increase conpliance with the prescribed
treatnent (the recommended swal | owsafe bolus viscosity), and aid in

avoi ding the comon clinical conplications in dysphagia patients and their
associ atcgsts amti ShigBehsh Woe Physikdtand Pdipab®al oRNHe SRS sPferh heThigaldhcar e
system This new thickening agent will help to optim ze clinical and
econoni dhigkandegragenandllihefir sy eptirhige gliaicek Wgﬁcqmygm geicamps end inpese dhe [ 0081]
D et nodj fi.cation.is. : t he mai nstay of therapy for oro-pharyngeal
dysphag%Elbté’?lfféiﬁébhtaglafpg%@g%%rrpI ications, including the risk of aspiration
pneunoni a. Theos mbgestifRulisie bcarasiedhs aevmmneRihcenytibabrepiurpgcande | s
to nodify the bolus viscosity. Ginical practice guidelines support. the
rout i ne dypRhiagivepatient &h resfuce rﬁoglpillﬁ%t&n\?emcﬁ’éiﬁl%‘ By r@%? 8bAIRIOR MAFYHARGi a.

St andar di 1.004 L ' S [ : jfi ion
for dysglrlllggs?ra&l %S?lie(e}%te {s?&yh%%g&i 6%%%@%@%@# g%fééglll :Bﬁqgéédretllgggltgér{(,hg{)ﬁ{g l?\ﬁtl onal
Dysphagivascbsigt , Geuehlopedttioy guidalinics - dippait pthe nsnuyint asigflenesation totethtidS i n

2002, is accepted as the standard fqr dietary treatnent of. dysphagia, Two
tenets SFCHHBUING qraﬁapnwgéﬂaaﬁaglﬁ 3_&%5&@#@&&@% em%fgn GBS (thi n,
nect ar - LiksinNaiaMidalibe 3fOIaHgsSpﬁQ%lg B;Sagieﬁ\g/v)htaﬁ@ otk 26Blidh¥d." ARIRStiERAr, FREN

category of thickened |iqui Nth the average commercial
t hi ckeni¥egioaglddysphadie Dictegevickped hy afmiltiedisadelinahy tklghen in tha U in 2002, is

i del i ne- ded fluid vi ity is.left t bj ective,j . Th
Tanu acCGHERS Bgeen s ab S dRetie REBRP g IV St BN RSRER o
i ndi vi duslsphaidid DidVisdi@@i r8condhiendih© 1abslign(teih, Hécftafrﬂﬂ@ﬂhov@gslﬁ&?aﬂﬁiﬁﬁﬁ- for

C

each liquid permts wide variation in the amount of thickening agent used,
and can thieklAnd viigeogity fagggsdfor preh categpiyafdaighenstyiqpidsckened and thus is at
greater risk | l n ILf . rati o pr 4

Phi okened 11 4087 SHlh e Bl oLl nicREERE G S e e RRICANGS MG

consi st ehickencdtto rthé RYidein@lecommapdtd fiuah visedsity)isilsft notsubjevtatd phdpehdad f or
determining that a liquid has been thickened to the intended bol us

vi scosi thiC TeHjudeatigls TheaeNderastiangss. far cach g, & b thigkeped donidenyuahy onot es
consi st at i [ QU ds J r ]

Vi scosi ﬁ;{ léehs %S%P ﬁél'? ypﬁ%aﬁ@ﬂg%fg%%%ﬁFlg%%%lr%‘ggééggﬁt@ E&l P v%gsjtgfr?%\?ik&}sf%eonet ers
ar e rat heriaterpénshe/ @emandt af ehigkerang yagentl ysedy and abh eresuit imbotigbidr thaset t i ngs.

rlu;f“h gr (r{lga:ﬁigﬁuaitély}@flgllégrvg %nli ?l?u%rié Iatnérggtgllr r\{& éfo as%ﬂrgtgokn.t nead\(/iit{so%?gge%)a/raggn SP ch

appropriately thickened liquids becomes more of a chore as subjective judgement of

consistency (stirring, oral manipulation, etc.) is not a valid method for determining that a
liquid has been thickened to the intended bolus viscosity. Objective measurements (i.c.,
with use of a viscometer) promotes consistent preparation of liquids thickened to the
appropriate bolus viscosities with typical commercial thickening agents. However,
viscometers are rather expensive and are usually only available in laboratory settings.
Furthermore, it would be labor-intensive to check the viscosity of each liquid (that is likely
to vary in composition and temperature) prior to serving it to an individual with dysphagia.
In principal, increasing the viscosity of fluids using commercial thickening agents
decreases the rate of flow, allowing patients more time to initiate airway protection and

prevent or decrease aspiration while swallowing. Thus, serving a liquid that is outside the
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to vary in conposition and tenperature) prior to serving it to an

i ndi vidual with dysphagia. In principal, increasing the viscosity of fluids
usi ng cormworeioals24ski ckeni ng agents decreases the rate ofPCTiusanosmabésoni ng
patients nore tine to initiate airway protection and prevent or decrease
aspiration while swallow ng. Thus, serving a liquid that is outside

t herecommended fluid viscosity range can be dangerous to dysphagi a
patients, increasing the risk of conplications, including aspiration and

aspi r at irgddnieHdeB Mudd visQQ83lrafder dag el dngdFBiyto ofd pdtichil fkRAkING tRgent s
have conpl ex m xing instructions, depending on the liquid or
| i qui d- tskpé Femplieations, érrdeding aspitatiek and aspHatigypprentiosia. f or error in

preparing thi i qui in ne verage cqnuer i t hi.ckeni ng
agents. Base&ﬁgﬁﬁ?ﬁ%(%g¥foﬁm'ngégﬁégﬁﬂr%gggﬁnﬁh%ng%noVatﬁggh? f%%gﬁfng
agent, ThitGkesidp dehartinge dhathe elsquidvar | 1o deensii-atnye Anadgd itodhickemal Bhev t h
dysphagi a. g0084] Wth ThickenUp Clear, the m ni num gui deli ne-reconnended
bol us viPSkaErk Jori srrerc i evedriBg hickarpdaligyidy iBcrawsa guithmyemec rommegialar i ous
| i qui ds (@& 1 qui dt.e I ; Leken chi eves
the. bol (b o R o R R e

00m of Thickehdpt(icaachhaves svedlosring sdety tahionk eémddidhalgwiitisiyspidiglg/ 100m  of

liquid to achjeyv oney-J i ke thickened |iquids, at., pininumo §.4g/l 00m of
liquid to il ‘gﬁ@diyfhgkwﬁ%% {Cf?%k ed™ U d UK T EBIMPY© %9&% eve
the m niviUBROLUZNL &F 05 kel SsiRABoSIRNI AN fol AOGRN0R RylidnaR Rluili qu ds

[0086] o A range of liquid-tenperatures o The appropriate dosage anount can
be easi Itymperhiuessetidiidt h a uni f orm scoop or sachet/stickpak. Patients can

ti 1 1 1 if the. ib
e vort | onte pandEsSREE JRHIGHTR CleRTERE L et ViR B neSg, b,

ei ght ouncRIiB& Withthe e BEe one scoop/ stickpak of ThickenUp C ear to achieve
nectar-1l1ke thickened Iliquids. o Use three scoops/stickpaks of ThickenUp

O ear to achieve WoneyllidealQ0mlekdquid th iaghipasnecerikke thiskengd dgudps/ st i ckpaks
of ThickenUp C ear, to acl Ay, PYARLRA! oK Gehieve honey-like thickened liquids, at
minimum
0 8.4g/100ml of liquid to achieve pudding-like thickened liquids
0 The ability to achieve the minimum bolus viscosity is consistent for:
[0085] o A range of liquids
[0086] o A range of liquid-temperatures
0 The appropriate dosage amount can be easily achieved with a uniform
scoop or sachet/stickpak. Patients can continue to use the same purchased product even if
the prescribed intervention changes (e.g., from honey to nectar). For example, for an eight
ounce serving:
0 Use one scoop/stickpak of ThickenUp Clear to achieve nectar-like
thickened liquids.
0 Use three scoops/stickpaks of ThickenUp Clear to achieve honey-
like thickened liquids.
0 Use seven scoops/stickpaks of ThickenUp Clear to achieve pudding-
like thickened liquids.
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t hi ckened liquids.o Unlike other comercial thickening agents, the m ninmum
bol us viscosity can be achi eved by using a single dosage anobunt for a range
of | i qui dsOoand/dseepai dt enperatures, making it easier for PCmAISp@vioesyr2 or
caregiver to prepare appropriately thickened |iquids. [0087] In an

enbodi ment, the nethod is perforned using a conputer process. For exanple,
one or nore of the screening, diagnosing, categorizing, choosing and giving
steps can be utilized as part of an algorithminplenmented in a conputer
program The conmpuiike RtRG @MB@tiab enibkbniddy addn&, P ndintuRe bRk ivedtbsit

t hensel ves. Any specified dysphagi a treatnent products can be provided to

t he pat icemtbcathégved Hey pﬁl@ge& smglatonage ampsnhdeina dhegse of [11@9@8]amdnllqamd-
alternat di e | osur.e V|de

prOV|d|n%¥ ?%%P% ﬁﬁﬁ?%% Qgﬂ |§%iﬂh @?%%nd¥scﬁe§7§ a aq%ggg%ggﬁp' yThe
met hod @Qﬂpﬁmaeﬁuﬁ@reenlng the patient for dysphagia synptons, diagnhosing
and categori zi the dysphagia if the patient exceeds a threshold of
dysphagi a syrif @rh%n aaﬁalbﬁfciwnalth@nteﬁ@dﬁapﬁréwﬁne&r%m& OMMHHCIIPSEe§0% o
facilit h i p gly,
IR A e A S i G R e A R
dysphagmmnbeeahnnmm;mﬁadmnmgywmmhnm@hnmamdemasoh@uwngmgnnmtThes@nphmhaving

dysphagi a. 089] odi.nen sent di.scl psure.

pr ovi dedTOETHB: HPdLS &n@@n@? %&ﬁgﬂ tgb Mg e@?@&?ﬁ nSAna %’&P’u@ﬁt‘&%ﬁ%%
dYSphag'tl%aﬁ‘ﬁen@- Fodlets %%‘B@fmvﬂ%@ tRichRf e R MRS | ih%“f;%op%? Er’é‘ﬁﬁieﬁghéshr%eﬂi’éﬁds@ nt for
dysphagi a syin di agnosi ng and categori zing the dysphagia if the

pat i ent exceéﬂ@s&l In lan edthioktivombyd pleagitee 1y sant dnsslosm(w@\dd%ga wkthogeoi ent  at

| t duct f | itat habi | i th t t at
A L s GO g o i M NIV R o g R e

the ser \i@enink mheaﬂaétﬁhﬂﬁirldyep@gﬁoghM§ dlééﬁ@s@gtah@@Eteg@tﬁh@@tﬂér@@ﬁlﬂ%wﬁ fee

at one or nore of the other ste(g t he treat ment process or as part of a
conpr eheﬂéhe\/@atﬂ%@txmﬁis plthagshof @éG]YSPhﬁgsﬁt BYMpeAyt lsad Iéﬁﬁdmgn’élﬁt patiche

pr efse”t (ﬁ% Oﬁh‘(’i es:f: elg goe%a&h#ﬁe r&?abtlﬂé 1{ %'f n@le {Jﬁ?eﬁlpeaqt thte £arf Pe%ttérent

haV|ng creen screens the

pati ent Ad@brdﬂt}@jﬂ,hﬁ@ tdre Céﬁtbl) casﬁ ﬂbﬁd@@@rﬁpr@hér@ﬁ«fe rbmﬁrces ahegded ﬂﬁlsdyfsbl&lgla
dysphagia if the patient exceeds a threshol d of dgsphagia synptons, (iii) a
suggest SAERAR §@d8f5t5 &y SpriRgiients haargeimt rishobhavingdysphpgint ' s dysphagi a, and

(o) h2L SO0 10, LB ETER ORI, IRy TR

contain a co ive set screeni ng ysphagi a
t r eat nenen@ringyucivshunby traatingoapafion hdysghbgplagia #tad nemtceptey silTbalmdthet api es

to treat Rl%%llse%nstcﬁeelq%\él tﬂg patrlen?tfo yssiﬁha%fla anl’l\{ll)tgl%s d(Ylagrbo%glg and-lég?egorlzmga}? be
dysphagia if the patient exceeds a threshold of dysphagia symptoms, providing the patient
at least one product or service to facilitate rehabilitation of the patient at the care center,
and charging the patient a fee depending on the product or the service. In alternative
embodiments, the patient can be charged a fee at one or more of the other steps of the
treatment process or as part of a comprehensive treatment plan.

[0090] In still another embodiment, the present disclosure provides a kit for
providing treatment for a patient having dysphagia. The kit comprises: (i) a screening tool
that screens the patient for dysphagia, (ii) a diagnostic test that categorizes the dysphagia if
the patient exceeds a threshold of dysphagia symptoms, (iii) a suggested course of
dysphagia treatment based the patient’s dysphagia, and (iv) instructions for implementing

the dysphagia treatment. The kit can contain a comprehensive set of screening and
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sold at a general store, hospital or a dysphagia care center. [0091] In
anot her enbodi nent, the present disclosure provides a nethod of reducing
heal t hcarwocorrms2essoci ate with dysphagi a. By eval uat i ngCarus200dmnd971 yi ng
swal l owi ng inpairnments in an early phase (e.g., by w despread

i npl enentati on of standardi zed, evi dence-based net hods of dysphagi a
screeni ng and nmanagenent), appropriate early managenent of swal |l ow ng

i npai rments and be enabl ed and i npl enented. This can reduce norbidity and

nort al i ti¥agnbQdUeRIS 8ad dehaPRl Reat@Bk %Mﬁ&yﬂ}sﬁu@ﬁdﬂswo?fdylsf)ﬁa%_ia [ea8rht The
econoni ¢ benefits of the nmethods in alternative enbodi nents i ncl ude

avoi di nghvtiealttherapige it tred ragewss heviag o ishrigla bt borpg destireins 1ok ki eghbgi a
(e.g. p ni r . ni,a,...d ration, and malnutrition and
ol ai ed BB rega T i R R A S R Ol e e wi T

Hospi t al i zat i[00H,] 1f eartd@isspi érabédd@bhiOnte preansidiscdirate gaseddse agmethiddbatut e
care), and physicians office visits/followup care. lggeciali,zed,care

( emer gereducigohedfihepics costy apsackita withe tbyshagieon, BY ratusdng angr identifying

dehydr at| fiui i hi ot rel . | GALI NS, speom al
infecti%ﬁggé%ﬁ@'éﬁ%ﬂ?ﬁﬁggﬂﬁsﬁgﬁ%gg %%@%ﬁ?ﬁ% ggggy%ﬁg?%é??$gostgﬁﬁgegfended
st ays assadadized, wividenogpasctiumesiiods iofif dgtphagia [sercgning/Thsd ohanageehepdr i ods

of system c i.nflamuation [as the.body is only able to |l aynch
i nsuf fi @PRIPTIR ALY r &aﬁ%ﬁf&nf haf PElowtre IRAETS HedndSt SPRIR i obi al

chal l'en %blenfé%é@[@ Ay cdngRaRi! rh&%ﬁdi@z&nﬁ%&ﬂa‘ﬁ%ﬂ LA REIFOR -and Sﬁiﬁloéﬂc?inﬁﬁ{?&jé tions
and/ or exacerbated conditions (e.g., diseases associated wth chronic

i nf | amauiloy oflidh as car di ovascul ar di sease, di abetes, netabolic syndrone,

cachexia). P al th out cones t ari.se follow ng an acute i.nsult such
e peunbni a B dTE et Py o the fingiiy 1 ol P TS, SRedik i e

el der | yaveminputheitidafflerdREsth toF th BiIREE DGR Fichi®ord. of BEFIREW & &l HeliMonia,
infection, slowed recovery, greater healthcare utilization]; nore-severe

dy s phagireeuricas gngfmanip cdahgyamfipp.y anda grabndioraned rielbie j complicetanehs ddiese
caregi ver wodraklty:, dementia; falls and related injuries [e.g.
fracturgg??#h?8%§§%m%%%y%%%efits derived frombetter treatnent include

i mprovi ng an « NHobMiidU2dtions,aliHospivaliantbf frgitnay cdre (spalshituicnroy sl t he

i ndi vidual's safety through
physicians office visits/follow-up care.

e Specialized care (emergency room visits, artificial ventilation, treatment for
dehydration[IV fluids], antibiotic use & related complications [nosocomial
infection with ‘superbugs’ such as MRSA and c.difficile], costs & extended
stays associated with opportunistic infections [e.g. UTIs] during periods of
systemic inflammation [as the body is only able to launch an insufficient
immune response that fails to protect the host from microbial challenge],
pulmonary rehabilitation post-ventilation.

e Chronic conditions and/or exacerbated conditions (e.g., diseases associated with
chronic inflammation such as cardiovascular disease, diabetes, metabolic
syndrome, cachexia).

¢ Poor health outcomes that arise following an acute insult such as pneumonia or
acute stroke (e.g., downward spiral in health among elderly; malnutrition and
its consequences [e.g., pressure ulcers, infection, slowed recovery, greater

healthcare utilization]; more-severe dysphagia; loss of functionality, autonomy,
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reduced risk of pulnonary aspiration. An efficient swallow may permt
greater independence from feedi ng assi stance and/or reduced |l ength of tine
spent in Weediomgasssi st ance during neal consunption and Popruse@d/ocasat ity of
life. Efficient swallow al so reduces the viscosity of liquids required for
safety (e.g., pudding, honey and nectar thickness products) and may al so
limt the use of texture-nodified foods. Al of these previously described
factors are aimed at inproving an individual's quality of life. [0094]

Addi tional heal 4y aRdilReomeRtaseddReIildrShirdd)! YAItRVEIrlingigd; TR Al felated
di stress, and costs associated with the consequences of mal nutrition

(|nfect|on pregwﬁﬁé[@Be@ﬁ§UK$hbreased severity of dysphagia, cachexia, and
| oss of autonony |ncrea5|ng caregi ver burden) and dehydratlon (death falls

secondary to Ian e, .etc n

ey oo soct ol TS THR Befen P AHETS: dth  phad bl - Rile; BB o 1,
heal t h aﬁuivﬁqsm Hblﬁ@b@ﬁ‘l&fefﬁée@&etoa@ﬂﬂl@w ahfdvay thaviaiRidial 't RefeéP siro@dh
clinical lications (e.g., recurrent pneunonia due to unrecognized

under | yurﬂ@cg tiskowif npulimepaiyr mepitatioand 4vedetéigicne rswatlew( fedyl Hernipf gettebns,
and pr S 3 gn&éngg rftsorr?l Yo %)11%0 Q?s?sga&%nca%d%r I uc%Htltef%gthaandtqlgg %’g eman% @géondar y

to swall'o i nes s that

resul t \d@ﬁstamtd@mg rﬁeaarl eofleipientaat iieproved |q@€lﬁt§ dfhﬁé @aﬁ@emalﬂow fsoVvi ded
in accordance with established standards of ca W% etary
modi f i cAEFUSRS pRrovisgedty Af Ilﬁqﬁéisvﬁeﬂﬁlr?%éorné%fF‘éfnéq e sIP}i ag,déonepfr mf’pﬂleﬁa& rition

and hydrtlglvk&@s FIRERY ’aﬂd trr?a;yI /&S fﬁ‘&ﬂ (W 4 oSfV\%J(tluPé"énBQh AAPBLALTE AL, o%%?éi”em

by and I ce ron1a ed pro eSS|onaI I n dysphagi a nmanagenent
assi st ipaeviewét d)qsmlgedst’actatsege emnddat napmt/mgranonmzldlumlt’sadpea,htﬁd)ﬁhfp swal | owi ng

rehabilitati nt er vent i nclude dietary nodjfication, postura
bosi t1 oni ng. (DB RTmiapd et Dinlys uSoNerpiine B i dBFER:  and
oral motay Q¥R &LeEsed N %H%ecdi‘{s&}{ieﬁ&é%nopﬁlaﬁluﬁ‘?tﬁﬁle(lﬁfecﬁ&ﬂ'ﬂrbﬁdret ﬁPéEﬂdr e
foods and fluids as recomended by speech | anguage pathol ogists [" SLPs"]

for theiimcreastd 6nt/@)ty[ﬁo@ﬁph@msc@bmmgamhﬂwsemf sEtpeomy dutrecery carckiarge

Lo ayspragial paf idntn S CRE TR B PG M E B BAETHEN A e B0 "

accor dargglaatirb, Rydictispeefs dfiketiny, es@bverglil qaémf df BfeC Aidditimﬁl@/ @chlie |ives
of a large and ¢ row%ﬁg nunber of persons wi th swall ow ng nBalrnents
Speci f i @nfl geanopEabrriEs @ES #ppreciptest brryadingdhe epshpt ﬂlnlm comp beptiope(ndr mal

swal | ow, . or b
vl o S A RLRES, A S IR R SRR ARS8 BRAEA o
t he psyechorss@slislinfasipest sdopredsaculass asiaadoasedichde gfemelnatritivaldehpdrhtich whi | e
guardi ng agai nst the clinica
secondary to swallowing 1rnpa1rrnent) avoid fines, lawsuits, and settlement fees that result
when patient care documentation reflects that care was not provided in accordance with
established standards of care (e.g., dietary modification provided in line with the national
standards, prompt nutrition and hydration screening for persons with swallowing
impairment, assessment by and advice from a qualified professional in dysphagia
management to assist in developing strategies to maintain oral intake, etc., swallowing
rehabilitation interventions that include dietary modification, postural positioning,
compensatory swallowing strategies, thermal stimulation, and oral motor exercises; and the

provision of a range of modified texture foods and fluids as recommended by speech

language pathologists [“SLPs”] for their patients).

33



conplications that arise fromlack of diagnosis and appropriate early
managenent of dysphagi a. EXAMPLES [ 0096] By way of exanple and not

limtati omO 20t0e08b98b| owi ng exanpl es are illustrative of waTiusa®o®ndozli ment s
of the present disclosure. [0097] The Cereal Test - In order to diagnose a
good swal | om ng, a standardi zed wei ght of commercial wheat flake cereals
can be given to subjects (e.g. 3 gramanount). Different types of cereal

fl akes can be used. The nmmsticati on behavior can be observed based on two
paraneters: (D095 adnkidatih®tuicie cartNGrdckicds, WNMbge Bfscreplcss exib@r inhe@d t hy
subj ects, on averg‘ge wheat flake cereals are eaten in 26 +/- 2s and 38 +/-
2 cycl esnanagémed dodysphpgier Befstandardigafl | apprergh nieedysphesibepatisht ecethatind
char act ysi-cal or | ect Q ust
bef or e g%ao%]?oqateg evufe?j'lcé-%asgh ?t%LcSLJ é% kacéj anc%X {e%ié tegr?botd%ﬂ%rﬁg o?dthg ﬂrgs\sl\ﬁl

feel s readioste smllh@mveH&lemk& ofl hdnge sargn gt(ﬁmh@enmwr d)ﬂT'@Bisﬁﬁs vait
expectorates the main part_ of the bolus formed in a receptacle retrieved by
the expéPRhewngMPEENgBEs SiseificiIASEcRliens s o arnaip el hstlths delrettorhe few

particl o élssgﬁfll%aﬂ ok '?%Hﬂ)%eha s&ﬁﬁov@qgﬁtﬂo% c&fan ge‘tﬁé andnd E)ee(ﬁ(grélﬁpws.on of

all particles dispérs In nouth cou ructure of
pot ent i dkingwabd tadednldorreduisng PEGQ@]lceWﬂtle)ram:lmxpmMme olic p:@lchmlsocaadchspmtgal
bol i neeg o be neasured to det e the s llvatl n and foocl@vva e nt ake

capaci t i%s 00| [asyoqRted Mt secleRe dWF dPeipe 1 391le ceyasfing 2 geisiut oven.

For the cﬁﬁllbﬁé'dtlo%'that SAIPEES ALE Jf rm&gho@fseéﬂa \é\ﬁ&rg%vﬂﬁg e%fl&%ar?&g%gﬁt%ﬁt ron
to avoid weight | oss due to water evaporation dryi ng, sanples

ar ecool elysplwgr. one hour in a dessicator, with a controlled tenperature
(around 25 0C) and humdity (359, @é&w&ﬂg to stabilize the weight before
wei ghting. The water content of c cereal bolus is determ ned by

the di fferenq@omtme &/Hae ML 2 66 eidlifatishedlc BolldisinBet-amepley Mg and
the one after ing. Furthernmore, the water i ntake of cereals during

mast i catﬂil‘éﬁlﬁfatlge vesions prabodienkof dio irescahdisclparqeen i nitial water content
of cereals and water content of cereal bolus at the end of mastication. It
was found that for healthy people, water content of cereal food bol us

shoul d be ar qoouy] SUHCre) IRQ] - Therddr itondiaghest $abod/awillomin@fa stasdupdieet can
al so be neasured by asking himto drink two sips of water _and then J[outtlng
a Par af Weighiafcoaypssial Wb%?éﬂahéyellﬁﬁléscﬁpé’e%@@a‘@W@ec@{Péaééfam@ﬂH’é‘G in4in

S, ToU e o TPLE CLroPALIS 20F SelbE, TRE Hhod ENAAUAIS B B QRE LU ©

while s is sa his first ste S 1n stabilizing
based on two parameters: (i) mastication time, and (11) nurnber of cycles. For healthy

subjects, on average, wheat flake cereals are eaten in 26 +/- 2s and 38 +/- 2 cycles. A food
bolus just before swallowing needs to be collected and characterized physically.

[0098] In order to collect the food bolus just before swallowing, the subject is
asked to expectorate the sample when he feels ready to swallow. He makes a hand sign to
the experimenter, and expectorates the main part of the bolus formed in a receptacle
retrieved by the experimenter. He does not rinse his mouth and does not collect the few
particles dispersed in mouth. The addition of water and the collection of all particles
dispersed in mouth could change the structure of the potential swallowable bolus.

[0099] Water contents of cercal and cereal boli need to be measured to determine
the salivation and food water intake capacities. All the samples are dried at 130 °C for 120
minutes in an oven. For the cereal boli, samples are immediately weighted after

expectoration to avoid weight loss due to water evaporation. After drying, samples are
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the saliva flow. After one mnute, the subject nmasticates one nore nmnute
but this tinme spits saliva in a small previously weighed receptacle. The
recept aclwoabigmbiséa i s wei ghed to determ ne the stinul atedssediove@ry fl ow.
For healthy people, saliva flow can vary from0.6 to 3.9 m/mn with an
average of 1.9 m/mn [00101] In order to determ ne the rheol ogi cal
properties of the cereal food bolus, small oscillation neasurenents (e.g.
using a rheoneter with cup/vane geonetry) or texture profile analysis (e.qg.

usi ng aroblegtdo®m dridshdud At des§iOabe Wigh £abhtt@RkdGbinpératdeif6mMdes POLand
Vi sco-el asti ci E% roperties and particle size distribution of material and

t her ef ohamiditye , itherdgp b stebities theevveighy Befprekiveigbingf Theavatassentsst ok

before suall oW 09 5fus NE@l L, DEQPHE ’dif‘[féreﬂ%%sbfgv‘%@e%glhgh%tgg%‘o%ve%' 124g0] e food
bol us has & Stor age modul us conpri’se "bet ween an 2KPa)Y and' a yireld
stress poapesdiyrevdyinngdf thernd . aftct drying HRatheByortiSthe gy dt&einpdke Vo focesdays

di scussed test nethods, saliva anounts, enzyne breakdown, and nmastication
ef f ect | VHFBE §astrntion 1deipinteed By theghifeisast ketyeehmitil 3R IsanicAOl &¢dt s i n

dysphagi,gq v&aQ&%%ﬁleﬁ{ bt é&@ﬂ'b@f&%t W%&&@Qgﬁgo n. Vﬁ%a‘%ggur?&‘ﬁ@ggﬁr@?@gyn will

nodi fications to the presently preferre I ments ScCri
be appameopletwatthaméns ki tdred food bdies should urbuch#liges and nodi fi cati ons can

be nmade with parti fromthe spirit d scope of the present subject
matter and LT e R §_a]i“_f%t @ﬂﬁe B AR a1 O BeESHEs efor e

i nt ende ‘isﬁiﬁ%téﬁrﬁ ys HiriaRangasyssdwildiid aRh Iﬁl&ﬁl%b@ P&aYifh %@@Q{uﬁ&e(%aﬁﬁé}ﬁ ed
cl ai ns. CLAI The invention is clainmed as follows: 1. A nethod of treating
pat i ent Pldstic Pdgisrgingg Chicagdiefotdstihind it bispnowhndhe aybjedt messticates thisRarafdnt f or

dysphagi a s t.ons; %ﬁ i agnosi ng the dysphagi.a:. choqgsi ng t he. proper
dysphag a4 AlriRente Armih e PHav gk L SN o BBty R AP L phagi a
synpt onBhe gEadlovdll WIRG ohbenipatk! 8RtsubjeePRRRIdaRY dnBShérd Ghin@RRShit Akis ttihee
dysphagi a treatnment product. 2. The nmethod of Claim1, wherein the

scr eeni npitssadiya doapriadascviawiing cighed peacpeple. dmsweecpipstesel whxa fs waighed
dysphagia dRRIFRR O TR AR R dF?F%agﬂg]p%Qﬁe,qs‘éﬁ% 'ﬂngn@dnr\%ég g on

the patienf' s ans od o wherei n t he diagnosi ng
step: havé PB.Andatihevith answeigc@ieSthbng from a questionnaire that includes

past i nfor mat[{)(?lrbl] In order to determine the rheological properties of the cereal food
bolus, small oscillation measurements (e.g. using a rheometer with cup/vane geometry) or
texture profile analysis (e.g. using an instron instrument) could be carried out to determine
the visco-clasticity properties and particle size distribution of material and therefore to
check the good cohesiveness/stickiness of the food bolus before swallowing. For healthy
people, it was found that a swallowable food bolus has a storage modulus comprise
between 14 and 22 KPa, and a yield stress property varying from 1.3 to 4.3 KPa. By using
the previously discussed test methods, saliva amounts, enzyme breakdown, and
mastication effectiveness can be examined as components of or exacerbating factors in
dysphagia.
[00102] It should be understood that various changes and modifications to
the presently preferred embodiments described herein will be apparent to those skilled in
the art. Such changes and modifications can be made without departing from the spirit and

scope of the present subject matter and without diminishing its intended advantages. It is

therefore intended that such changes and modifications be covered by the appended claims.
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relating to dysphagi a variables identified by caretaker review, observed
vari abl es and selfreported variables; determning a score for the
guest i onawpeotvasesséon t he patient answers; and identi fyPog/usea9netseyori zi ng
t he dysphagia if the patient exceeds a threshold score. 4. The nethod of
Claim1, wherein the choosing the proper dysphagia treatnent is based on
di agnosi ng and categorizing the patient based on at |east one of: i)
measuring the force exerted by a tongue of the patient on a soft and/or
hard palate; ii) determining if the airway and the epiglottis of the
patient is closing conpletely; iii)cogatsmning if the airway and the
epiglottis timng of the patient is correct; iv) performng a corn flake
test on the pakiightioy)s dERHHAE FSBwa: t racheal pH of the patient for 24
hours; vi) performng an ultrasound on the patient to detect abnorna
or ophar yingeah HRhed of ] %men\fs for dydphhbial e netiRRoyprRigpar ati on tool ; and
viii) perforgpngx§%1]é§ﬁ g@ﬂﬁQ{gﬁégﬁggE $n%n the patient. 5. The met hod of
t

Claim1, wh product conprlses at | east one of:
Lérrgog?tn?g?\l 0§1n ek %roper (ﬁ/g%qlagla trea?meé péorrggl;clzp %fttﬁ/e %a%g{ﬂi ecg(vc\:ngen aqH hollh é?
the patient; Y%’?gﬁs BSi #1%n that enhances tg tores oral nﬁcosa t he
patient; iv) )a EIHEJar PRt PW&?”E%B’@FP%“%SW ?9 Eu%i?:fr%tﬁéﬂnf PAPAEL t he
patient; v) a conposition that prevents cognitive decline of the patient;
vi) conposi t Tonmethedof Chimol avhsidie thesersapiag stepagomposesdraving ibe Bajienbasyst

t hr ough t he quespbrarfyom aalysplegoplagusg questionganposl scooms the lyatstoadaicebased on
esophageal rttlpatierfi’s ahkeemet hod of Claim 1, wherein the dysphagi a treatnent
product conprises a conponent selected fromthe group consisting of

probiptbcs, Tﬂ@ﬁkﬂ@ﬁ@f(ﬁﬁ@pﬁQﬂw@ﬂ@ggqh@&@mng@gpoten5|nconversatlon enzynmne
inhibitors, paghEa pARhaMsSver hldsBEM A& as(fdeﬁ'fwrﬁgl{ré thafNRRSs pafldfdaldtiod
agents, t hi Clke?ﬂﬁ% t9 V\%%(ﬁﬁgﬁ% 1&%&9§ﬁﬁﬁe(anb§1 (%I alee? éwtdb%}%e& bﬁ{a%i%fs and selfne

hthod of CL edvm1 creenlng, agn05|ng,dca egori zin

choosi ng an |V|n ed in a conputer

program 8. %@ g tﬁ?ﬁluiS%o Eer]%als ?gggtﬁnﬁ FAHEVE: é@ s dysphagi a

reduces heal t e
tdsptifym Cgtegg%eg thegtysplagk H}fe&aéle%eéc ?POE‘h

pati ent 4 The method of Claim 1, wherein the choosing the proper dysphagia treatment is based on
diagnosing and categorizing the patient based on at least one of:
1) measuring the force exerted by a tongue of the patient on a soft and/or hard palate;
i1) determining if the airway and the epiglottis of the patient is closing completely;
1i1) determining if the airway and the epiglottis timing of the patient is correct;
v) performing a corn flake test on the patient;
V) monitoring a tracheal pH of the patient for 24 hours;
vi) performing an ultrasound on the patient to detect abnormal oropharyngeal motor
function;
vii)  utilizing a deploy preparation tool; and
viii)  performing an oral health assessment on the patient.
5. The method of Claim 1, wherein the dysphagia treatment product comprises at least one of:
1) a composition that enhances or restores immunity to the patient;
i1) a composition that triggers, enhances or restores the swallowing reflex of the patient;

i) a composition that enhances or restores oral mucosa the patient;

v) a composition that supports cognitive functionality of the patient;

V) a composition that prevents cognitive decline of the patient;

vi)  compositions that improve safe passage of a food or beverage bolus through the
oropharynx and esophagus;

vil)  compositions that reduce esophageal reflux.
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9. The nethod of Caim1l, wherein the patient preparation instructions
include following dietary nodifications in accordance with dysphagi a
t r eat mrentwepemvdsesat i ons. 10. The nethod of C aim 1, wheceius2adecedysphagi a
treatment product is a physical therapy reginme based the patient's
dysphagi a. 11. The nethod of C aim 10, wherein the physical therapy regine
conprises at least one of: i) perform ng specific postural positioning
during and after eating; and ii) perform ng rehabilitative exercises. 12.
The net fgod ofhGn@indy bO CIMRET, §ihRrdih theRRYSHaGR trdahBERPYoTROEIR1ises RAbMBENM t h
an anabol i c pidddd frORFhe £80) BBnsistidg of PRLITEAAnMoiddcBifbil1 addHidtd Ghgiotensin-
compri si ng P&%Igaﬁﬁ: LDgmR ﬁiﬁ%rs,pcfil%%sttaﬁn@@ﬁ SEhYI sgﬁﬁl &r%,qu ﬁlgg,tsgq%&mgg
rehabilitati Qg%n% &S trlag&tted%t o} Eiti%gg gncfeorﬁtﬁﬁ tio:Ill theréof! t ) or provi drng
treatnent for=a patien avi ng é)yspp agl a, Fan g conprising: a screening
tool that screens . the t.ient for sphagi a; .a di agnosti c. test, that
cat egor i’zes hi‘emag}ﬂeg RAGIam; W&%ﬂi@i SEre T A0S A FAREORGITE: ghoogyeandgi a
synptoms; a SUHESEDs @RS IBM IHPGIMEYEbint ORI PTORIEBd t he patient's
dysphagi a; and instructions for inplenenting the dysphagia treatnent. 15.
The kit 8of CIhé meth®d obdgimi In wheecidrsgheghapaticats dpsnhagie mpducsebeatthcdre agsts one
of : i) a compeadibtedwithhatlctecthddgghagin in detpaties. | munity to the patient; ii)
a conposition that triggers, enhances or restores the swallow ng reflex of
the patigent; Thé inkthdd @2 TPASI L, vaRrdif e RABRMEERrAonliBFHRISSs iAlalc NG t he
patient; iV)JiRpPRBaTchiOR ihRadorSHRPMithSlysdhaid trdbembMnpldigambhly of the
patient; v) a conposition that prevents ¢ognitive decline of the patient;
Vi) co siti (I v f: . Q Vel a
thr ough 'the %ﬁ%%ﬁg@ﬁgggﬁ LSRR RSN N ARl BRUTLALE, Bt
esophageal r’é%ﬁ?.?é. HATRR S %@p%gﬁ‘m 13, wherein the dysphagi a treatnent
is a physical therapy regine of the patient based the patient's dysphagi a.
17. The'lkit ke wetofof laigld athgreimibic physisal sherpmygiegime cayirives %tdﬁ%#%%% at
| east one ofb) i) paFareng wgcidisaeptra ppybeningdupesind Aier agfingueitg and after
eating; and ii}) pesrfammgughetehabie cxccisase exercises. 18. The kit of daim
15, wherein the physical therapy regine is paired with an anabolic

12.  The method of Claim 10, wherein the physical therapy regime is paired with an anabolic

nutritional regime.

13.  The method of Claim 1, further comprising providing the patient products and services to
facilitate rehabilitation of the patient at the care center.

14. A kit for providing treatment for a patient having dysphagia, the kit comprising:
a screening tool that screens the patient for dysphagia;
a diagnostic test that categorizes the dysphagia if the patient exceeds a threshold of
dysphagia symptoms;
a suggested course of dysphagia treatment based the patient’s dysphagia; and
instructions for implementing the dysphagia treatment.

15.  The kit of Claim 13, wherein the dysphagia treatment comprises at least one of:
1) a composition that enhances or restores immunity to the patient;
i1) a composition that triggers, enhances or restores the swallowing reflex of the patient;
1i1) a composition that enhances or restores oral mucosa the patient;
v) a composition that supports cognitive functionality of the patient;
V) a composition that prevents cognitive decline of the patient;
vi)  compositions that improve safe passage of a food or beverage bolus through the
oropharynx and esophagus;
vil)  compositions that reduce esophageal reflux.
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nutritional reginme. 19. A nethod of reducing healthcare costs associate

w th dysphagi a, the nethod conprising: use of a nethod selected fromthe
group comspapivg2est t hose claimed in Clainms 1 - 13. 20. PChaSawloed7Df
reduci ng healthcare costs as clainmed in claim19 wherein said reduction in
heal t hcare costs are due to decreased incidences of aspiration. 2 1. The
met hod of reducing healthcare costs as clainmed in claim19 wherein said
reduction in healthcare costs are due to treatnment of infections and/or

downwar d 6spi TR kit Bf OR@htIB, FRSRCGhEYyIphegid Yepihaat & a phesicdiNBerdBy RQEMOLS the
reduci ng healfhaabRcEARtmtiaf Cdy’piEsh i N claim 19 wherein said reduction in
heal t hcare costs are due to decCreased utilization of hospitals, out-patient
heal theane fRglLk bl R8N sSEhblGnd BhidP tlefby rbdi&Somprises at least one of:

1) performing specific postural positioning during and after eating; and

ii) performing rehabilitative exercises.

18.  The kit of Claim 15, wherein the physical therapy regime is paired with an anabolic
nutritional regime.

19. A method of reducing healthcare costs associate with dysphagia, the method comprising:
use of a method selected from the group consisting of those claimed in Claims 1 — 13.

20.  The method of reducing healthcare costs as claimed in claim 19 wherein said reduction in
healthcare costs are due to decreased incidences of aspiration.

21.  The method of reducing healthcare costs as claimed in claim 19 wherein said reduction in
healthcare costs are due to treatment of infections and/or downward spiral in health caused
by the dysphagia.

22.  The method of reducing healthcare costs as claimed in claim 19 wherein said reduction in

healthcare costs are due to decreased utilization of hospitals, out-patient healthcare facilities
or skilled nursing facilities.
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