LI GHT- DI RECTED METHOD FOR DETECTI NG AND ATAO NG FURTHER
EVALUATI ON OF ABNORMAL MUCCSAL Tl SSUE Thi s invention

w0 edoanersg§ o net hods for detecting and ai di ng tPEI/US2004/032420
eval uati on of abnormal nucosal tissue. In a nore
specific respect, the invention concerns a
light-directed nethod, in which nucosal tissue

i ndi cated as abnornmal by illum nating a gross
anat onlAGHTLDIREGTID MEFHQD KO afaﬁ’mﬁﬁg ANPAING
vi sual FYRTRERFEVABAA TN Qe ABNRNEAL MUCOSAL TISSUE

di scontinuing illumnation by selective |ight, any

suspect_ abnormal sites so-l ted are then.marked Wt

P oo T g rSlptenfo TEiodE B 8ot i HluPR W attehbh of
eval uation of .t.hese abnormalities by any of a variety
oiag?%fn(ﬁlﬁ%%a}hfsge'determ ne whet her such suspect sites

have serious pathology. hi still another and nore
particul ar respect the invention relates to such a

met hod p, by Rk A s Re, Kidgvagiencos@msd Rghtaliet@l Ridihd, in

dye which selectively indicates whether such a suspect

SiviiBchABc Sl 1iRUS iRt 8a¥norBRACKEREMNR(EFs algibss anatomical area
I NVENTI ON Patients who delay in obtaining a cancer

cariguligiathaReltaiveht enhe@st viswalization bfatmawaalities and before
significantly higher relative hazards of death than do
paiiscentisiing {lhinsnaivortyeselebtivalightTmyssuspdéct plndreal sitease-located
more regularly subjected to effective cancer _

s eredan nyrkadheithe tisalkimagking ggent.op agaside furfhsy peplpdion of these
reduced. Abnormal nucosal_ tissue, which may harbor

t @h@@mﬁh@ﬁ@by y@gqf agyrgiciiRideshniques, to determine whether such suspect

sites have serious pathology.

In still another and more particular respect the invention relates to such a
method, in which the marking agent contains a staining dye which selectively

indicates whether such a suspect site has serious pathology.
BACKGROUND OF THE INVENTION

Patients who delay in obtaining a cancer consultation for at least two months
have significantly higher relative hazards of death than do patients with a shorter
delay. Thus, if patients are more regularly subjected to effective cancer screening, the

mortality risks of cancer would be reduced.

Abnormal mucosal tissue, which may harbor tumor phenotypes, and which
may indicate the presence of or the eventual development of invasive cancer can be
visually identified and located in realtime in vivo using selective light examinations,

which are admirably suited for rapid and inexpensive screening carried out as an
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may i ndicate the presence of or the eventua
devel opnent of invasive cancer can be visually

w0 d@enifsseed and | ocated in realtinme in vivo usP@EUS2004/032420

sel ective |light exam nations, which are admrably
suited for rapid and i nexpensive screening carried out
as anadjunct to routing dental-2exam nations.
[llustratively, for exa U S. Patents 5,179, 938
arfdiBicBRgouEE dinial §KpBIg nP@%F HBvsgiak vely, fopeauanied).S. Patents

descrlbe instruments equi pped with a chem | unj nescent

| i yht? ESande - tit iaaiparded heeipihy rePnse degrids ﬁnstrﬁmats
a%%u#ﬁ?d B PR SSCrR et BHTee L1 FOear™ HoTOhE Ereen
R85, SRS FUEP Bk LSPHR POREE! Batr
T Ol AGH %ﬂgnw g{nﬂle\ﬁ{ %@}t%t ﬁ@&' %H&Tﬂé ‘?nucos ltlssue appears

comTerC|a Iy av regl stere tra emar K

Viy@hitd ThGEatilvEr %:‘%u%h |sé‘leat\%r1@@ g %ﬁpraétf&ng suCh e fivy .,

Ari zona, USA. ce an abnormal nucosal site has been

| agaigthtiods selcefinteteially Shililableaedrabe fplseeed figientalk VIEILITE®
di agnosti c/ prognostic procedures are then indicated to

defr@n Tiila @hahedcheticald) éncs Phpedik, AbnarandBSAsi t e has
serious pathol ogy. For exanple, biopsy of the suspect
site, followed by conventional histol ogical procedures
or nore recently devel oped "nol ecul ar anal ysi s

t echni ddess, angbaomked mysesdl siterbas hieen &f@ﬁ@ﬂ rbb/rséle%ﬁ@tlrgélt -directed

t he abnornal tissue i s cancerous or i

pri§Eicess; brhpadiaghostic erqgrlk%wr%é@reé qu th%@idvéteééﬁ dgprmine
TR ef@'s?é@ BB S RS DTG 307 SXCTBe: bicbsy of the
Sf]ﬁ/ug]gez ﬂ&e g Aiog) eld: b&gc%r or){%%@jqéﬂ‘?elﬁgltc& &% d%res of Mote recently

S u&e%@l%fﬁéd’” Aqgleklﬂgpgtﬂai%lsa 'Péihln?lﬁ?st, Gre then performed to determine whether

the abnormal tissue is cancerous or is in the progression pathway to likely develop
invasive cancer. These molecular analysis techniques are disclosed in my
' International Application PCT /US02/32073 (WP 03/057918 A1), incorporated herein

by reference.

While the selective light examinations can successfully identify and locate
suspect mucosal tissue sites, the fact that the examination reveals these sites in real
time, i.e., only while the selective light is directed onto the mucosal tissues, may make
it difficult, after the selective light illumination is discontinued, to again locate and/or
delineate such abnormal tissue sites for the purpose of further visual evaluation and, if
indicated, conducting such further diagnostic/prognostic procedures, e.g., excision of
histology or molecular analysis tissue samples of the abnormal tissue and/or of

neighboring normal tissue, for comparison with the abnormal tissue.
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suspect nucosal tissue sites, the fact that the
exam nation reveals these sites in real tine, i.e.,

wopiog/oytasd e t he selective light is directed one@I/UR®04/032420

nmucosal tissues, may nmake it difficult, after the
selective light illum nation is discontinued, to again

| ocate and/or delineate such abnormal tissue sites for

t he purpose of further visual evaluation and, if

i ndi cateuminivirereeh dgfiewbrnfeneting the abnormal and/or normal tissue, it

O L o SANSSLL S P PEeU e Colne T g ppgenostic
ab”"@%ﬁm@%%%ﬁ?%?lheé’cfgs%%' Pt dng o%rsrt‘i‘éﬁ i i aing tre

a&%ﬂ%ﬁglftlltsgli%v{/# !:? tglg s?q]:écgﬁ/e It {e 12 I%trlg @F—&!‘c?@{l% glrssdgoglﬂﬁ Ithat the
\?ﬁ%bﬁﬁfﬂlﬁg glgérde%r . ﬁlﬂs ! gﬁ%&g éae g@?x@ g?ltaétﬁ/eﬁf;gﬁ?ﬂglﬁjf héehdﬁqg BREbntinued.
| ocation or deli neat ing the abnormal tissue while the

selective light is still directed upon the tissue,

such that the BRIOF PHSCRESUON OFTHE BPVENTIONS t er
the selective light illumnation is discontinued.

BRI EF DESCRI PTION OF THE | NVENTION Briefly, | provide

a light-directed nethod for detecting abnornmal nucosal
tissue BiibhI providedelightiiareste petiol thodwdtdting abugpet mucosal
mucosal tissue sites in a gross anatom cal area, by

i |tissne whichngeledes the siepseofupdating Bw@cttnmpr@éIS@@tSIB@élrya gross
enhances vi sual i zation of nucosal abnormalities, and

med IO Y 3698 BY) &b@@pa@&thg tipsye pgty laht it paleatively enhances
eval uati on ther eof mar Ki :
it of Roostlabaturiiby A aepnG E}&'ﬂgsgé@%%}{es to assistin

h nb h i ncl udes. .
e RS AR bt R L1 g
de&}lqu@ﬁc% bt Gxkent of such suspect tissue.

In a further embodiment, the invention includes the use of a marking agent dye

that both marks and delineates the extent of such suspect tissue.

In still another embodiment of the invention, I use a marking agent dye which

selectively marks abnormal tissue, which may be cancerous or precancerous.

In a more specific embodiment, the invention includes the step of applying the
marking agent by using a swab carrying a liquid marking agent containing the

marking agent dye.

In another specific embodiment, the invention includes the step of marking the
abnormal tissue by rinsing the gross anatomical area with a liquid containing the

marking agent dye, using a dye which itself selectively marks abnormal tissue.
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In still another enbodi nent of the invention, | use a
mar ki ng agent dye which selectively marks abnor nmal

W @siedsavhi ch may be cancerous or precancer OUBCT/US2084/032420

nore specific enbodi ment, the invention includes the
step of applying the marking gent by using a swab
carrylng a I|qU|d mar ki ng agent- cont ai ni ng the mar ki ng
agent anot her_speci fic enbodi nent,

i nvent .%ﬁtlll ﬁmth@ref‘é,nhqﬁl@ngnt@é ﬂ@rmﬁeamrwgemmy aHf?élflﬁﬁ peent dye to
b
| UL RORRL M UHE (s Roil Ot iodgees tErie SRyt has

which it I f selectively marks abnormal tissue.-Aln
stETPURRINSY- enbodi ment of the invention, | enploy a
mar ki ng agent dye to a suspect abnormal site which
dye, itself, further indicates whether such site has

serio us{n%%hh%l‘ﬂ%f enlb%dﬁnéﬁ ke 1n‘§é1'1'hBH %lat‘émqgé N8N f 4 Afining dye

invention relates to the use of a staining ye In

f QB Mot Athe AmBRidd Hene@eide tyodppHeSs Y dGPR] Stspétt hE‘@e identified

dye to suspect tissue identified by illumnating the

t igsUBminAtiag e kSudihad gﬁss(lamhtoﬂﬁ&ﬂ avdatviitt lightthdt Relkctively
sel ectively enhances visualization of nucosal

abemhamoek visudizatidineSmuessd] dtnosnaléidbodi ments of ny
invention wll be apparent to those skilled in the art
fromthe follow ng detailed illustrative description.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The fol | owi ng
exanpl eBheis¢ prgkether emhadémenty ey drveatien wilhbe eprapgy & Sthose

skilled in the art how to pra ethelnventlon and
i crkHtedy thepat %?@éléﬁqlwwgeqﬁ)eéwfegdﬁwam flgsstiRtion.

DETAILED DESCRIPTION OF THE INVENTION

The following examples illustrate the invention and enable those skilled in the
art how to practice the invention and identify the presently preferred embodiments
thereof. As such, this description is not a limitation on the scope of the invention,

which is expressed only by the appended claims.
Example 1

This example illustrates the step of detecting abnormal mucosal tissue with a

light that aids in selectively visualizing abnormal tissue in the oral cavity.

A routine visual examination of the oral cavity is made, noting the presence of
any lesions on the attached gingiva, the buccal mucosa, the floor of the mouth, the

hard and soft palate and the dorsal, lateral and ventral tongue.
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thereof. As such, this descriptionis not alimtation
on the scope of the invention, which is expressed only

whyoosher4sppended cl ai ms. Exanpl e 1 Thi s exanpl BCT/US2004/032420

illustrates the step of detecting abnormal mnucosa

tissue with a light that aids in selectively

visual i zing abnormal tissue i®-the oral cavity. A

routine visual exami nation of the oraL C vi{y is.mad({aé .
not i ng Theipatisniisdhereingfrucier o THse GirdmeiH t“H@laa Pt peid solution
gi ngi va, the buc%?l mucosa, the floor of the nouth,

t B URAP QRe e R gﬁ?ﬁﬂ@”ﬁﬁﬁethe dorsal, lateral and
ventral tongue. The patient is then instructed to rinse

the nouth with a 1% acetic acid solution for up to one

e T T
S5 %ég 938 800{}ﬁ§% iﬁl‘igl%%?%ﬂ’alﬁleqﬁﬁbll abk&idade 'Era&éigark G\HZEIIQE@QS

t radetmark I's activated by bending the

f Lexidplde yshain g GRPaHiBle dAfRlisNl, birakiRg itid Urittle hivef vial. The
vial. Thé capsule is then shaken and it is inserted

| REuldie tHeAtshalehond it énsendd @id theirghiceorar e t hen

di nmed. The vi sual exam nation of the oral cavity is
then repeated using the illum nation provided by the
i ght source, looking for |esions or other suspect

t i ssue Thewabienhlights appbenr dwied. Exanple 2 This
exanple illustrates the step of marki ng any suspect
tissue sites identified in Exanple 1, by applying a

ti ssue-staining dye markin ent to, the suyspect
si t es. The visual egxam){natlon o} thegorglgcawty 1s then repea ecEJ using the

illumination provided by the light source, looking for lesions or other suspect tissue

sites which appear white.

Example 2

This example illustrates the step of marking any suspect tissue sites identified

in Example 1, by applying a tissue-staining dye marking agent to the suspect sites.

A swab is saturated with a toluidine blue O dye substance. This dye substance
is disclosed in my published International Application W099/25388, and is

commercially available under the trademark Zila Tolonium Chloride™.

While the selective light is still being applied to the oral cavity, the dye is
applied with the swab directly to each of the suspect sites identified by the light
examination. The dye marks the tissue at the suspect site, marking the tissue dark
blue, thus preserving the location of such suspect sites after the selective light

illumination of Example 1 is removed.
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A swab is saturated with a toluidine blue O dye
substance. This dye substance is disclosed in ny

woivkiostassl | nt er nati onal Applicati on W09/ 25388CT/H81H04/632420

commercially avail abl e under the trademark Zila

Tol onium Chloride(tm). Wile the selective light is
still being applied to the ord cavity, the dye is
applied with the swab directly to each of the suspect

si t ES irﬁe markeiddecagipns era therybe Svalustad st fhempresppgs Qfypgrious

marks the tissue at the suspect site, rking the

C PaboleErid ik CBIEOr PRGN dCBETRG o e TR LY RS

suspect,sites after the selective.light il upn '

oPRESIEREY SIPE Gortp\ bR RE i BiPsar b Tl orlhsequen

be eval uated for_the .nr n f I t hol ogy,

efﬁﬂn@§W§bFﬁchﬁF@§’ﬁ@%ﬁ?sﬁgsr@%5%%?%%ﬂ@ﬁ§§narked

sites can then be sanpled by excision, e.g., by a

standard punch biopsy, to obtain tissue for subsequent

exam nation, e.g., by stanggaghygi $tol ogy or nol ecul ar

anal ysis. Exanple 3 Instead of the dye used in Exanple

2, other dyes which selectively stain suspect nucosal

tissue in vivo are enployed to mark the suspect sites

i dent i fihsgshdiof tHexdyenised ih ExanipleR atidrelyesiybwhsalettivedy stain

those disclosed in ny published Internationa

Agpdpeciatiiansl tNos: in\WBR2Ir0 80pRycdrtst ngikehe suspes sites identified in

W02/ 202149 (rhodanine) and the dyes disclosed in the .

pubainpheeld Fortesamate; dyesisugppst thessrdissirsedyn mypublished nternational

W7/ 26018 (certain other oxazine and thiazi dyes),

arkppHGEEns NpoBIGARDA (B Bt 03 205 4B Gpligne) and he

are enpl.oyed. The | i shed I nter.nationa

Astyes digglpgsddn aw@q%ﬁs%ﬁﬁaw goaldymgi gftR}lS DL P opsHnss:
WO097/26018 (certain other oxazine and thiazine dyes), and Tucci, WO93/08847
(toluidine blue O + peroxide) are employed. These published International

Applications are incorporated herein by reference.
Similar results are obtained.
Example 4

Instead of applying the marking agent with a swab, the patient is directed to
rinse the oral cavity with a liquid solution of the dyes of Examples 2 and 3. Similar

results are obtained.

Example 5
After completing the procedures of Examples 1 and 2, 3 or 4, the patient is re-
examined in two weeks, using the same procedures. This delay allows suspect tissue

that may not have serious pathology, such as simple abrasions, cuts, non-serious
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Simlar results are obtai ned. Exanple 4 Instead of

applying the marking agent wwth a swab, the patient is
walzoeosrsB to rinse the oral cavity with a | i quPdr/us2004/032420

solution of the dyes of Exanples 2 and 3. Simlar

results are obtained. Exanple 5 After conpleting the

procedures of Exanples 1 and Z]- 3 or 4, the patient is

reexam ned in two weeks, using the same procedures.

THéssongeshielyasdptionns udasss etst torheglg Jéthinegrexaaynation ravaps the same

serious pat hol ogy, such as sinple %brasLons, uts,

nGHSPset sisadhesihs peobshidiy asseHpPhRAIRCIBEEISARCIeEEL. o

heal . If this re-exam nation reveals the same suspect

sites, then the probability of serious pathology is

i ncreased. Exanple 6 The pﬁﬁ%FdHEES of Exanples 1 - 4

are repeated, except that t n&foss anat om cal areas

exam ned i ncludes the anal and vagi nal nucosa

tissues. Simlar results are obtained. Exanple 7 The

cati oniggSHplA 'eE%kEséyrﬁ@e@nph%y&%pweééﬁsagk Bt the@bhs3

w Il selectively enter the mtochondria of cancerous

angl 1 IhBEARERS Oxkinihb S HidRRles the @naTahl ivAgingf mestspiedkues.
nmucosal tissue sites by these dyes is further

I ndi cation of serious pathol ogy, such that the del ayed
re-exam nati on of Exanple 5 before tissue sanpling for
hi st ol iimiler resutserebbininedal ysi s may not be necessary.

Example 7
The cationic supravital dyes employed in Examples 2 and 3 will selectively
enter the mitochondria of cancerous and precancerous tissues. The marking of
suspect mucosal tissue sites by these dyes is further indication of serious pathology,
such that the delayed re-examination of Example 5 before tissue sampling for

histology or molecular analysis may not be necessary.

I CLAIM:



10

15

20

I CLAMI1. Alight-directed nethod for detecting
abnormal nucosal tissue, said nmethod conprising the

wer@ps4afs (a) | ocating suspect abnormal nucosPCT/UBHSUE32420

sites in a gross anatom cal area, by illum nating said
tissue in vivo with Iight that selectively enhances
vi sual i zation of nucosal abnorfalities; and (b)
narklng such suspect sites tq assist in further
eval uati-on t&é&gbgfhre%%ﬂ BEPPY (tigletectes Rbrwgmalg@mosal tissue, said
conprl ing a.tissue-staining dye to such suspect
bREPAY POPPEERE the; sfep 0?2 The method of aim1in
mhlch said marki ng agent both marks and del i neates
such suspect tissue sites. 3. The nethod of Caim1lin

lNlhlsg Ees \d @E%&%%%P%%%g&ﬁ?ﬁ@é%ﬁ%s Aﬁ%s aﬁy g{?g@ma Cf)mxcal

mar ki ng age%ea Sbg@ﬁﬂhm%ﬁlné la H?sué H?ﬁ%twﬁpﬁlgﬁﬁﬂtséé&%ly

by a swab carry| King agent containing
sai d dye. eﬂﬁ!ﬁﬁcdﬁﬁ_@ﬂzaﬁ%n @fﬁl‘ul%slﬂ abrldrvhlitedy; &= d
mar ki ng agent is applied to such suspect abnor mal
sites by rinsing said gross anatom cal area with a
l'iquid marki ng agent containing said dye. 6. The
met hod @) Claerkid; such sudpecisitthie sssibtaatfintler svauationghertof, by
a suspect abnormal sites indicates whether such site
has serious applyiog egarkidg aginecorsprivig a tissugistaimges dyeto such
formul ati ng the marking agent. of C aim 1.
suspect abnormal tissue sites.

2. The method of Claim 1 in which said marking agent both marks and

delineates such suspect tissue sites.

3. The method of Claim 1 in which said marking agent selectively marks

abnormal tissue sites.

4. The method of Claim 1, in which said marking agent is applied to the

suspect abnormal sites by a swab carrying a liquid marking agent containing said dye.
5. The method of Claim 1, in which said marking agent is applied to such
suspect abnormal sites by rinsing said gross anatomical area with a liquid marking

agent containing said dye.

6. The method of Claim 3, in which the selective staining of a suspect

abnormal sites indicates whether such site has serious pathology.

7. The use of a staining dye in formulating the marking agent of Claim 1.



