ULTRASONI C PERI ODONTAL DEVI CE, SYSTEM AND METHOD OF

USI NG FI ELD OF THE | NVENTI ON [ 0001] The present
wonuenwseon i s generally directed to the field ®ET1/US2006/012255

peri odontal nedicine and in particular to the

application of ultrasonic technology to periodontal

nmedi ci ne and to general dentistry. BACKGROUND OF THE

I NVENTI ON [ 0002] Periodontal gum di sease is a serious

infection of the mouth that, if left untreated, can

|l ead to tooth | oss and has been associated wth, and

L FRASONES PER IODONTAL DEVICE, 38 TER ANIXMETHOD OF

strokes, diabetes, respirgkpig di seases,

prenature/underm5|ght babi es and even death [ 0003]

Periodontal disease can affect one tooth or many

teeth. It begins when the bacteria in plaque (the
FIEEDIGHKYHE ooVeERTERS filmthat constantly forms on

everyone's teeth) causes the guns to becone infected
[00610 d'hé pebeatiBtlentibh) 3Qéherdlly diteetedb lticbefiedd cff@bemdbﬁtal‘ thelicine and in

e SBERTE REYo b B LS R By, st

denf3tygi vitis is often caused by i nadequate oral hygiene,
especially Iack of flossing. Gngivitis is reversible

eNgéknent and good oral hone care.
BA
ntreat ed g| ngl VItIS can advance to
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stroﬁéénﬂhlal&&@ reéE‘ﬁ’éﬂoﬁsdl&E&g Yr&ehtnRYuldeRveiae baidsand BveRliaame

and cal cul'ds continue to irritate and inflanme the gums

nding tissue. As the infecti nbeo
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e ti | i gaments) and bone that support the
be"?‘%"e cﬁf’lén‘i’lnﬁ -down and destroyed. [0006]
Peri odontal soft tissue (guns or gingiva and the
[00@4] 1Tk mdmtdaét fdrhgﬁlﬁmrd@eaaéegim"htié themunbeddeae swell dnd bleedepsily.

Th eel:s :ugu%@%{ ) %scg%férﬁ g@%% %1’(1? {% it &ugela%ytlr‘fa%cﬁa@ Q)gal hygiene,

especially lack of ﬂossmg Gingivitis is rever51ble w1th professional treatment and good oral

home care.

[0005] Untreated gingivitis can advance to periodontitis. With time, plaque can harden into
calculus and spread and grow below the gum line where it can become a breeding ground for
bacteria below the gum line. Toxins produced by the bacteria in plaque and calculus continue to
irritate and inflame the gums and surrounding tissue. As the infection becomes more severe, the
toxins stimulate a chronic inflammatory response in which the body in essence turns on itself and

the tissues (ligaments) and bone that support the teeth are broken down and destroyed.

[0006] Periodontal soft tissue (gums or gingiva and the periodontal ligament) detach from the
teeth, forming periodontal pockets (spaces between the teeth and periodontal tissue) that become

infected. As the disease progresses, more and more destructive toxins are produced and as a



infected. As the disease progresses, nore and nore
destructive toxins are produced and as aresult, the
woenisndsatsal pocket s deepen and nore peri odont aCTHISS®EM12255
and bone are broken down and destroyed. Initially this
destructive process may be asynptomatic. Eventually,
teeth can becone | oose and may be | ost or have to be
renoved. More than 300 different types of bacteria can
exi st in the human nouth, either alone or in
conmbi nation. This nmakes treating periodontal disease
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depth i's a pri I've “met at ’‘consi sts
diabpigs, to dewelap. probe that is inserted between the tooth
and gum and which is manual ly pressed down until it
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peri odontal disease that my present. This nmethod
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effectiveness as a tool for diagnosing periodont al
[008B8 Barther, ithe cutrent amthodasgy is timijedbinds effé¢ctiveness as a tool for diagnosing

pelrio ohf P(Hs%%gel iy garnﬁ‘e!sy sﬁeltg%s gsqpis %?er’grogpecﬁ/ve ane?[ysxs and can only measure

significant amounts of tissue already lost. In addition, this method typically calls for two people
to perform this test, an examiner who actually makes the measurements and a scribe who usually
writes down the measurements by hand. The examiner is generally a dental health professional,

such as a dentist, dental hygienist or periodontist. The scribe may also be a dental health

professional but may also be a lesser skilled individual such as an office assistant. Another



significant anounts of tissue already lost. In
addition, this nmethod typically calls for two people
woeoewsaosm this test, an exam ner who actual | pcmalse®e/012255
t he measurenments and a scribe who usually wites down
t he measurenments by hand. The examiner is generally a
dental health professional, such as a dentist, dental
hygi eni st or periodontist. The scribe may al so be a
dental health professional but may al so be a | esser
skilled individual such as an office assistant.
prokicsn feing detbte in thadffieyltxierdeiestiging fong bremdiehdsi of tetpgtiénts’ condition
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m&o 9] An addjtional problemwth the existing manua

LU FFhehestpe precesh akheitnial pad qripp prpsgacky candepr pewly healed

tissie Sfidigah cMRe te@oveREro /e @J{tbtﬂﬁd R 9688 Dr mbitfs. [r@ibr, R85 Lot Pacteria
can tear newly healed tissue and can cause

intp @e&%@? w)@éhed@h@%tséﬂpeé a‘r%lp which kan lead torinactien (iEy backrsemia).

Indetd 0818 thaah |300Vd1|ﬂafehﬁthJé§ ot Bcferik B RHAGheMthah RPuldditne o or in
can lead to jnfection (i.e

COIBJ%IE%@P ,%,:{;1 ﬁf&@% peaedeniahdispassrbitignlh, figre sprsumingasd gipensive as

thehﬁﬁédbﬁﬂm@trfb@ﬂmﬁ?&b Sitibiofics S tALHTRR iUk uRlaR SffecivOBEREnt plan
n.conbination. This nekes treating periodontal

isdgvd@fde difficult, time consum ng and expensive as the
peri odonti st tries various antibiotics and treatnent
[00aB)dEikirt il éwa sehenndtic dingeafrf c&ﬁipia.m% atHedﬂiynmlﬁ l(m cﬂlrthé I&ft and a tooth 106
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health pesiotionty) digimeht hoh bndhi Isehisesuorigingien ng FI‘he dl'sx'dfa@edl’tecah mry
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11594, reS?m)éO@I Ofsaefabebbm teyelHl 14 Gﬁsuttmg mbﬁhe @rgalrdnglf agerikalohtalg®cket

11 e oy @ha Ll AR B Bl S 7.
theperjesiontaticpnditiensig npf dn@nozwd mtcbcoimctcdathedrseubd @othell0b arly be hist or
hmﬁ%& ndved: 1he diseased tooth 106 al so exhibits a

up of plaque 108 and tartar/calculus 110. If the
woﬁerlodontal condition is not diagnosed and corrected,

HeFigre 2 isapore defeiled sehwmatis Sagram of the foelh 408 106 illvtrated in Figure
1. TIREME U0, 106 have an enamel portion 118 and a root portion 120. The root portion 120

is connected to the gum 122 by the periodontal ligament 126. The top of the gum 122 is known

as the gum line 124. As illustrated in Figure 2, the gum line 124 has receded. In some cases,
however, the gum 122 may be irritated, resulting in the gum line 124 rising due to edema.

[0012] At the top of the periodontal ligament 126 is the upper boundary 130 of the periodontal
ligament 126. Between the upper boundary 130 of the periodontal ligament 126 and the enamel
portion 118 is the junction epithelium 128. In a healthy tooth 100, the upper boundary 130 of the

3



[0011] Figure 2 is a nore detailed schematic di agram

of the teeth 100, 106 illustrated in Figure 1. The
woeeicd0406, 106 have an enanel portion 118 andpraT/seios/012255

portion 120. The root portion 120 is connected to the

gum 122 by the periodontal |iganment 126. The top of

the gum 122 is known as the gumline 124. As

illustrated in Figure 2, the gumline 124 has receded.

In sonme cases, however, the gum 122 may be irritated,

resulting in t he gun1llne 124 rising due to edenm.
periprtonts] ligemepty26y e desform ofdhejundtionienitheliunt 12§ane the et@iel pertion 120
mdeh & thHURREntHR f ﬂ{’%b% [

entDRHARA fdhcdod 39! Intznﬁsegs%ﬁ 'tcB athxéir ogr@;%ﬂéxg&on ; ar'md

126. Between the upper boundary
posmgRTheRcl efrzleulmwe% spreadhiato tbmunfrtr@n epithgliyrg llihald the periodontal

ligh B tl QQ&eﬁﬂgtaB%dddma%&ﬁet W1y ar %\Q géﬁolax?tglgaa%ﬁ ?&qféggc%ﬁen the

upper. boundary 13 eperi odo
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girdBifid. Whd gioaBRAI p@&keE h@ &J%HFSIHGQWGIH %%enﬂo%ﬂ%?iﬁm&ggl% the

In a di seased tooth tartar or cu

Patisst YasscombbinRdmenn a3 m@é@w@ sAddtinally, Bwdrawib of theiperiodontal
PodRENCIIrRAY HRRrd Bk bkt PedhfiGn | %Lfaﬁefgg%egq tal Ilganent

126 openlng a periodonta
ocket 112 |]jes between the gun1I|ne 124
0B e G Sttt g AR msoe modrasisHYa e fhe pding 124.

Ascizoutiséd 2b0vd AOVeVer SheQGuMdink 124 Say Vaby a0 RBESIBA B YR g, Therefore,
1m @gﬁe 12 extends begEMIthe cement o- enanel _junction
%“ﬁé]“’ﬁé?f S8 oLetag 1 24 BAnqerisiRg pegket depth may lead to

inaparitoawitly saryibg dichduesd aF hatketldo®n InQbhtthsOb the Pm line 124, the
be.irreqgular and result in -

locger | 3ﬂgm al OCke 11t12 ggyr ns re, usenfithe-cemento-
F’é@% Jrogtiond g2 rempns spnsients JhERFHTS, 1sqy |ﬂE?r
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e
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Whl‘lﬁh@&e&fand exactly ehat, daleelug isPprdsent Bel(w thel i@ indPTBik hefod can be
na8duB@l V@) 124 in neasuring pocket depth may |ead to
|nacéurate and wi dely varyi ng nmeasures of pocket

th. In contrast to the gumline 124, the [ocation
[0061] IF Fauld éheesfare be desirelile jothart 4 minld8 2onievmivesacanmts amhbproduclble

1 3
sk o SIS BRI A A o
cenge@‘wsc?ngmgldpncﬁgm h¥cps @frefni@a@u fTtevamivt alsovbe deditable toalmote s accurate

me&B&Bﬁfe%hﬁm I\@mn Whi szﬂe i@ 1?€res\%§€v%leow i a?‘%g nrlré ne

and on mhlch teeth exact us i s

un1I|ne Thi s nmet hod can be
Uﬁﬁ&%@ﬁngghgﬁ%%gﬁT N woul d therefore be desirable to
noni nvasi ve, .accur ate and

[oo'ﬂg"ﬁ%sdﬂ an 11)1brefa%es to a system for detecting and measuring attachment loss, an

mdlcator of periodontal disease. The invention incorporates the use of ultrasonic technology to

measure the differential depth between both the gum line and the cemento-enamel junction of a
tooth and the bottom of a periodontal pocket. In contrast to conventional methods that require
inserting a sharp metal probe between the teeth and the gum, the present invention provides a
system and method that is painless and noninvasive, painless, bloodless, accurate, fast, objective
and digital.



nmet hod of neasuring periodontal attachnent |oss
capabl e of using both the gumline and the
woenwnsrenanel junction 132 as a reference. | PCnwskae/012255
al so be desirable to have an accurate nethod of
determning if, and on which teeth calculus is present
bel ow the gum | ine. SUVMARY OF THE | NVENTI ON [ 0015]
This invention relates to a systemfor detecting and
measuring attachnent |oss, an indicator of periodontal
di sease. The invention incorporates the use of
[0016} Thasprpsent ineantioraprovidestasysiea Su defedting aul théasurimptpedbdontal tissue
de enent o- enamnel
SRR ORHNRARrBRI LRGOURLE A eSS SEERaBibhn

junction of a toot
trapdegestand ppacobsticilensta wootrellsnumthaiiog discmtmmhtmisanaltfm software, the

dlsﬁl%ﬁiﬁlaﬁ&l kY §§ §dereeo gﬁglﬁ)g IBhilet B%%bﬁhm%{h s&gpgy

teeth and he gum t present Fon provi
[méé n1and net hod _that |is alnless and noni nvasi ve,

cresentinysRtpneAlso projides » hand piqes & detegsing end measwring; periodontal
d1séasg bditﬁins{n@@lﬁx]ma_ﬁaﬁ hRE SR ng i YA ah @ RBNEHSR!E A SUSTEMan

il etqf qg a measuy rlqg Eerlodontal tissue
R TRIEUSH otafed e 6471050 the st et e peamsaent Baghc 8 finig supply:
anda dhsp‘o?al:{lh <I!bﬁ7& ﬂha\disﬁ@alﬂél cdllet KaRHQ @'tpgort]xhﬁlaiﬂﬁlqg&ﬁfmomef’d?sposable
coustic |len C r uni aving di scrimnation
CO‘%r e)%?%“%%fﬁ%‘% og{] tg"rfg’ugi“i“ﬁ‘i tslati on anal ysis
softmare conprising a wavelet algorithm and a fluid
W“é&lpﬂ@;presm GavehtioRrabsoprayidens hind it fop detadting amirﬁwsﬂﬁg pariodontal

uri.ng rlodo
dmgﬁgea nprﬁgﬁﬁéﬁg%%ggﬁgﬁgh 'ﬂ%ﬁﬂ?ﬁ Y5 2 %ﬂwﬁéwmb’
and_an allgnnent slot in a first end; an ultrasonic
[001] Fheprrsent invertipnaipoiprpvidesa mathpd of dewcmﬂg@nﬂ imegsuriempkrioflontal

disdabScddiiBRE Elling Q%@l%cﬁnta}apofcﬂ{ét' \Vﬁg I li’lﬂﬁl b Ipl%gg%aﬁg P23 %Waves

cover, the di Sposabl e cover Vi ng pr ot
transpytipg 3 leagifong pmg e pigtphepetiodantal PQCﬂTé, pnsing aislﬁ:astrone return

souddl SRV bk Qlefpbﬁodoﬂl’ﬁppotcf@ Al 1@l 'Hﬁrﬁﬁg E 85 h &fqgeé}?ocke;[ %9 measuring

g( esent invention | so provi des a pl ec
the fimedtdpkes &eéh’&a%tre%tsnnﬁrn’&%@m@w@\mt@tra‘@rss dreperiotniat peketgnd

rett@gn.cONt i nuously curved handl e; an ultrasonic
transducer; and a fluid supply. [0019] The present

| ntion aIs vi des a net hod of detecting and
1003154 preseyt FRPTHSHE BIovHP S RRhoC RS RgHgRecperipdtRiohexainations
connmsmg gonidalg daﬁt@t@ﬁir dvntdl hy@edidtshvith SARRINE uRfasdE ORAGRtANY
svs m% paves i mﬂ%,at | east. one sound wave Into
M Ee]ﬁle SRS hegen 8"1(‘%{1 gieuistRsr Wit papgtienine r et ur n
sound wave fromthe periodontal pocket; and
[0021d {Te presinhiverttion disppiovidés 4 dieripaaked anlysiERREHhnRE analyze

ultrasonic echoes comprising processing waveforms; detecting peaks; and discriminating peaks,

wherein the discrimination analysis algorithm uses a continuous wavelet transformation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Figure 1 is a schematic diagram showing a healthy tooth on the left and one with
periodontal disease on the right.

[0023] Figure 2 is a more detailed schematic diagram of the teeth illustrated in Figure 1,
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the time it takes the at | east one transmtted sound

wave to traverse the periodontal pocket and return.
wpQO0ps4The present invention al so provides a merhsedoeni22ss

perform ng periodontal exam nations conprising

providing dentists or dental hygienists with at |east

one ultrasoni c periodontal system and charging the

denti st or dental hygienist per visit of a patient.

[0021] The present invention also provides a

di scrimnation analysis algorithmto anal yze
[0024} Figumediita parépecs/evmmpiiapengloprinyses acugrdigpite b ditsrsmbodiment of
ﬂmﬁﬁ&ﬁﬁ&ing peaks; and discrimnating peaks, wherein the

I'scrinination analysis algorithmuses a continuous

wavel et transfornatlon BRI EF DESCRI PTI ON OF THE
[003RFiEwied i Btyumiives pptipdontal pysteq in eprerdandecvith thepringiples of the
inveh¥yM Ng a healthy tooth on the left and one with

periodontal disease on the right. [0023] Figure 2 is a

d | ed henmti ¢. di agram of, the teet . .
0B FigtE SRR G Y oF 2P wHof e aonegt f the invention

perspective view of a periodontal system according to
[0027F Figere 6éndpadipestive visv dflaeystanvidlngtiating ano®@2dshecEofhe mvéntion.
is alternative a periodontal systemin accordance wth

[002BEFiRirk 7G4 a%e?s%e&fve LR& dr Q\é fhn{ fﬁﬂ tra£1 %@1@ hefis éHE 8t tRe in@erﬁ]lon.

perspective view of a sys en1| at |ng ne aspect
he invention, .[0027] Fi re 6 i S perspectlve
l"‘@;‘ %@&Fﬁ 8 ds a3pagraatici ﬂﬁ‘}%ﬂn&f i‘ SM%@%@B@&CW% fqeome
emmmﬂﬁaﬁbﬁmcnbaﬁiﬁ] Figure 7 is a perspective view of a
systen1i||ustrating anot her aspect of the invention.

I h tic | St
1008 BB e D3Pk sl T B RN SR Gl R BBt Ry
the invention. [0030] Figure 9 is a schematic
10031} Kigure 40 is@rschsmatip ilystatian plag embndimsiteds thejinventinhavieg ai n
acouktgus®. 8. [0031] Figure 10 is a schematic illustration
of an enbodi nent of the invention having an acoustic

T e TR AT AR T T

con@lt r ol s.

[0033] Figure 12 is a schematic illustration of an embodiment of the invention illustrating the

use of an enterprise portal.

[0034] Figure 13 is a schematic illustration of a disassembled hand piece according to one

embodiment of the invention.
[0035] Figure 14 is a schematic illustration of an assembled hand piece illustrated in Figure 13.
[0036] Figure 15 is a schematic illustration of a software layout of the invention.

[0037] Figure 16 is flow diagram illustrating operational modes of an embodiment of the

invention.

[0038] Figure 17 is flow diagram illustrating screen flows of an embodiment of the invention.



[0033] Figure 12 is a schematic illustration of an

enbodi nent of the invention illustrating the use of an
wenv@rpsd7ee portal. [0034] Figure 13 is a scherarius2006/012255
- .illustration of a disassenbl ed hand piece according to

one enbodi nent of the invention. [0035] Figure 14 is a

schematic illustration of an assenbl ed hand pi ece
illustrated in Figure 13. [0036] Figure 15 is a
schematic illustration of a software |ayout of the

i nvention. [0037] Figure 16 is flow diagram
[0039] Higied Biisrscerse slat pOmaimbodichest of fheduveativmpitiabloginaéreth e
i nvention. [0038] Figure 17 is flow diagram

[0040] ¥ihifeab i Wscileh SR of An WD o@bneRdF m%hﬁ@z&aﬂfs?&%ﬁ

i nvention.[0039] Figure 18 Is a screen ot o

' di t of the invention, initial |ogin screen.
(OB ERED i veror8 Shog O bR e e grentivReapsO B of
the invention, main screen. [0041] Figure 20 is a
(0042} Bignre2h dst a sofeemshot offrmctimbreditmentfof the énviemicandyitiofs scAes.ount
screen. [0042] Figure 2 1 is a screen shot of an

[00R8PPELEBN s Acrebihot Waﬁrémbeﬂm];ﬁ REing %fg%&%éﬁaﬁ&%%&tgﬁ&g ]screen.

Figure 22 is a screen shot of an e

inventiqp, patient records screen. [0044] Figure 23 is
0043 Ry s et Shap o GHBBAMHBRE cB e e AvER Ghirt seree

patient chart screen. [0045] Figure 24 is a screen :
[004fbFigwt 24 is asmivenlshoboftan @mbbdimerit 0f e irvertion Sonite? Eootl@dhdlition data
scE@ndition data screen. [0046] Figure 25 is a screen

shot of an enbodi nent of the invention, neasure pocket

depth screen. [0047] Figure 26 is a screen shot of an
(004G BETRR S Ageropmaiof o smbestiment af fp inveiition, rseaswge pocket depth
scredd048] Figure 27 is a screen shot of an enbodi nent of

the invention, viewtooth history screen. [0049]

Fiogure 28.is a screen shot of an enbodj ment of the
“’“.“?"%ﬁ‘tf? gﬁ% 18 a3Prep ﬂ?‘ﬂt ?fn ap gpdiment phthe yentiop ralipratimmepreen.

Figure 29 is a screen shot of an enmbodi ment of the ‘
[00#BiEgure Dhis apereereshbt dfias bmbydimedt efhé BRemion ety tobMAddry screen.

Figure 30 is a screen shot of an enbodi nent of the

[00i4§]VIEiBIrE 9%is a6 th 6f BGR embodiment of the invention, view full patient chart

screen.

[0050] Figure 29 is a screen shot of an embodiment of the invention, patient history selection

screen.
[0051] Figure 30 is a screen shot of an embodiment of the invention, help screen.
[0052] Figure 31 is a flow chart illustrating data acquisition and analysis.

{0053] Figure 32 is a flow chart illustrating data entry operator options.

[0054] Figure 33 is a schematic illustration of the external interface arrangement.

[0055] Figure 34 is a schematic illustration of a head and tip portion of a hand piece of an

embodiment of the invention.



[0052] Figure 3 1is a flowchart illustrating data
acqui sition and analysis. [0053] Figure 32 is a flow
wohaoet105476 ust rati ng data entry operator opti on8CT[USRM4N12255
Figure 33 iss a schematic.illustration of the external
interface arrangenent. [0055] Figure 34 is a schematic
illustration of a head and tip portion of a hand piece
of an enbodi nent of the invention.[0056] Figure 35 is
a plot illustrating the effect of flow rate on
ul trasound neasurenents. [0057] Figure 36 is a plot
[0056] Bigereap isvrplet iNastainathe-kffectadlevette of IRGR I ingistiemars.
is aplot illustrating a Mrlet wavelet. [0059] Figure

[0038] Figui@ 3plisod plod illssshidtd Mekida vat \%veﬁegal e to signal
frequency. [0060] Figure 39 is a plot illustrating

[ Al LED SCRI PTION OF THE
lﬂﬂﬁﬁf}é@fe&lw{%@aﬁms&m@gﬂw P2t he conventi onal
nmet hod of detecting and measuring peri odontal
1005} BigwradBis 4 edllustritingsyavtlenssalatodigneitthgaksicpc cor di ng t o
the present invention incorporate ultrasound

[0%%@@599}@ apT(l;{eﬂhg}fgﬁr% ﬂﬂﬁgﬁ%tat;&gs provi des dentists

and their patients wth a painless, non- invasive,
accurate, objective, autonated,
DE?@E‘?I%H) Bﬁ?&?‘%&%ﬁ? %ﬂ@f%‘éﬁ@?@q nmet hod to effectively
ect nd. ev te attachnment 1 oss rel ated
00BN Pl eoheo oL ReEod o fha i Wrmorns remipdapist agtment
losaﬂid: smjemst and niettlet mmﬂmglt@tha PRESUBRERI0R IncHBaGIE BRI -

emtakes a enents, .converts the
e e e BBt e i s aiplss, on-
1nvm¢ecblb<aﬂess, ekh];ﬁnqﬂﬁ adcofd@nbtgdetipg @iftl&haté@ > Ripid, G@itﬁfaﬁﬂ alekpensive
e.from um | i pe
bl LR RRG e e e st ousihinso pwiodmee
dlsqaefr create A digital degalfecdrd andihehitoekdansknt vie 6 @é’qﬁiéﬂbg of RedsB@ments.
sent i nvention ennfb1§ e dentjsts to detec
Pl oéak Rt A1 i SRTEET> Fqueers dhq qnalog u’gﬁ‘%?ﬁ@ f’%ﬁ@ﬁ empgnty tg digital
dataaa@ycalauﬂaites the ppxmdsmtulq:obl&t gé’pﬁf:‘(greadﬁﬂ)lﬁ ﬁ‘fe@ésfﬁanb@ﬁoxﬁ @ﬁm tife gum line
ene nd sus tible to other
wnd R e T R e R oL B bt biamesy). e
methéds@edording tp tiod meaenumahﬁomablemnusts toaRtebt fRyiodUnes Hidéasdin its

eaﬂ%‘]aéd& Xi/l? 18 egg}paﬁl rtgléﬁegla&gf%gﬁ g B?tg@élﬁe{ beo }eﬁggl’g]a?l]{lp system is
weakerefl auésls@@tlmmm diker gwaasbs I’I‘Ba,lsohﬁfrﬂfs&leﬁfsfb t@frlofd easily and
ods . e essenti al |

effe%x%%l'l&g Thdﬁ%%h(iénrt] éerf]:t Spr(fv (f iqing qug tgfm jqn regarding tﬁ/e presence

ner
of calculus (i.e., hardened plaque) present on tooth surfaces belovv the gum line, before and after

cleaning. Additionally, the methods are essentially examiner independent as inter-examiner and

intra-examiner variation has been essentially eliminated.

[0062] In contrast to prior art methods of diagnosing periodontal disease, the periodontal system
of the present invention allows the dentist to digitally overlay the patients’ current test and easily
and quickly compare it with some, many or all of the prior tests contained in the patients’

electronic medical record. Additional benefits of the periodontal system of the present invention
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i ntra-exam ner variation has been essentially

elimnated. [0062] hi contrast to prior art nethods of
wdadize@nosi7ag peri odontal di sease, the peri odont 2CTAE06/1012255

of the present invention allows the dentist to

digitally overlay the patients' current test and

easily and quickly conpare it wth sone, many or al

of the prior tests contained in the patients'

el ectronic nedical record. Additional benefits of the

1n'W%IOdontal system of the present inventioninclude

that g tegtaagy begeriormed by prdy precrersgn (samparedite tye pempie) and it
cAFRaly edked SholVBulSR ﬁ%b&l
tngbogP ?ouf nfnutes tgkf%ﬁ%@g?%ka) nﬁg?&! tg&l ? ten
fp

O] Bh ek mn?gftgafn%mazﬁgaﬁa%m&@% gm%ns —
theawbodhntab sytstent 200 lmrde@m?m @iecesz(lﬁltaﬁm didPlay, /gtglzryﬂ&%nﬁz %ure

C | controll er uni ure .
BB o BB Bl TR 108 St boSBhiib el ded effaetp eontol
acqwirerad plooess t}wlmml); cmadtosagé (nwﬂbzwhp aGigit mt;wmﬁg% h6ld the

ora no snown

s OS5 AL r e TP M A oo

23&|ag¢1wﬂwam,qnﬂ data statagé. eﬁ&tdlspmﬁ/cbﬂtﬂ)ubxdmft 12044 GRIQRAY S6mpact, yet
oftmare and dat a

ngctors, 2
1ncl?|f<llgs a l%gg Qot]u%fx g (‘ZIQQ ﬁgcgﬁs[e?l}ﬂ cf s‘? ay &ﬂl?t{o lorpnit;204 ﬁ(prgap%qlgw
11q1¢1@ nqggwou 236eit cambsl usddem Im:ah(afs @athba 4 Glates Sﬂ]@@n AZﬁﬁlonally, the liquid
nt.r.o r..uni cont al ns
e BSGE bR  TAU hE BELAH L hhod B T R b
the\ﬂgtlﬁ’ﬁ)u]ﬁ may beloeated; [ﬁ;lr@kgmpéd\dfl ﬂtelbolﬂgh biyin tl’(rf&cli d()jﬂihkl fsplaﬁf/controller
Eh ocat ed Q e side of the

i BSETUA: EERBREE RS GRS AR Sk b Pepbinel sl

[ It nmay be |located, for exanple, on the bottom
[Oﬂgf]gﬁw spiiuarp, ﬂ’é’k‘dﬁf antaﬁ\éan@ﬁ’dsd(!ﬂcﬂwll@m anelyiealgenithmn. PPdonally, it may
alsdintludediagnb@ic Iﬁ’é&'idapﬁﬁ§mg Eblﬁt? %%156]%181}%%1' Lfstent ﬂ)% JISSS " Sreasonic

‘i gui d" enconpasses %g
signal} (- frao8araraves) iadriest qaangﬁvran rodils tbﬁumqabqasciiasy 130 of the

perRUER4l lightient OPY ¢ 0NAk i¥pth bit ea&?%oﬂl Qn&ﬂﬁ#amgkeq h ?%?)g%g tfte gum

imaging ability odonta Syst
, lm{]?g@‘%?ff‘ Shegrmenteepamel Emetioné 35) whilmalso prexidisg quabitatie¢ métrmation
regﬂdﬁi@ thefpYesaitd oPEDIulds Br f)llikgxe Y P q b8 9&99 “ﬁlﬁg Fﬂé 1hdB24. The

ontal |iganent
Pe“f’g ﬂi S%“‘“-Bb%‘? (ft?gYﬁ“é Pﬂ%&%qsoqqggnabéo éwtalmngls: and dlg@u& idres
the poultet depis | IPOICRIRRONR 1 RNATReirviiMGioh 8%r :l'll?hg aﬁ& 2:ists
d %ovgﬂ%gg gualitative information regar
enﬁ? Sy EPsiy, gn¢ap ag dndigatop pEthe extent and s@@@xtsa@hmeo@mtabé-sem and
the éﬂf&h%ﬂl@ﬁs'o&' fRir trédtmedthanP ?fe‘fé?&t‘i’}p il en§1%é§és?ﬂ1fﬁﬁr oﬁqﬁgt\égzreﬁsénd all

ultrasonic signais to dig

Pa“afft g'}f?‘%aiﬂg%n vy bedigitals resordreby fb@mrm pflf@mﬁg theitest. Poferhbly, the
dentldd ﬁlpa(s} @sseiteil Haty HouBabiPRo@ \bEe (b b MBre 10tRich (3% %leu}/g tooth or a

bndges) an%l it will appear on all subsequent screens.

Algorithm

[0065] The discrimination analysis algorithm of the periodontal system 200 converts the

ultrasonic waveform it receives from the transducer to a pocket depth reading using a

9



dentists in the diagnosis, and as an indicator of the
extent and severity of periodontal disease and the
wehtecisareness of their treatnment plan. Preferabirgus2aoemi22ss
entire test is fully conputerized and all patient
information may be digitally recorded by the person
performng the test. Preferably, the dentist inputs
essential data about each tooth once (e.g., the
| ocation of a mssing tooth or a bridge), and it wl|l
appear_on al| subsequent screens. Al gorithm[0065] The
tregsternatinn plgerithn. Ahiselgerthmatsessianalivecsssingtiechpiangsdlens e gpmmonly

us&Y/ B 4@ ARRANTAHAS i &téch@wqév%fﬁﬁ?ﬁﬁ lafed MOML HRETRdrk background noise.
receives fromthe transducer a pocket dept h rea I ng

i tr nsfo orithm hIS al gorithm uses
o4 il Bt AR ST din Rl e Op Brecimbriege dsdssion,and
pebledlimrmmmmhcatl ons to detect |ow | evel signals and

i solate them from background noi se. [0066] The

wH QT &&@hh&nﬁgrforned in three steps: waveform
processi ng, peak detection, and peak discrimnation.

0 I
00 5 8 sEbASLAL i bk 020l B8 AT HLBRGIrco o
signgl ysing hedylesican kgt Pigeeloe%i®an Hat Wavel et, Ys(x): Y( x)

= 2pw 1/2 [|-2p(x/w)2]e-p(x/w) 2 and YS(x) s 1/2
W[ = Bpwitergn Hgetitt h of the wavelet, set to

i n one aspect the invention and » s, the scale

L W Bl tavelet; oot 1

of the wavelet, set to the follow ng values: 3.5,

N and 7.89 The width and scal e of the
]Pa%éelet 2§4§§éﬁosen to target the frequency range of
‘W%Q@ | OVHz transducer. The wavel et transform of the

uniction f is then equal to: Wavel et Sel ection [0068]
* ThewMbsg wadih ofae warles| settto ¢ 2éeorfel agpuceof%e)mmﬁorczhﬂs en
bec?%ees’c%lgmghgee%uée\{d JSet5co thesfcﬁ wu?%t I 3. 5 N ilh§izg\l%v5§| el 7 89

rovl reso haﬁ watverets
th pn¢l segle ef the wavelet were chosen to target the frequency range of the IOMHz

transducer. The wavelet transform of the function f'is then equal to:

W(s,t) = 2f(x) Pa(x-t)
Wavelet Selection

[0068] The Mexican Hat wavelet (see Figure 36) was chosen because, with only 1.5
“oscillations™ in the wavelet, it provides better time resolution than wavelets that contain more
oscillations, such as the Morlet wavelet (Figure 37). The trade offis reduced frequency
resolution. For the present embodiment of the invention, time resolution is typically more
important than frequency, the range of which is fixed by the natural frequency of the transducer
crystal.

[0069] Unlike many other wavelets used in CWT, the Mexican Hat wavelet does not have an
1mag1nary component Therefore, to determine the out of phase frequencies present in the raw
s1gna1 the wavelet transform is also performed with the Hilbert transform of the Mexican Hat

wavelet,
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oscillations, such as the Mrlet wavel et (Figure 37).
The trade off is reduced frequency resolution. For the
wonemeans47erbodi ment of the invention, tinme reseCutsoe/012255
is typically nore inportant than frequency, the range
of which is fixed by the natural frequency of the
transducer crystal. [0069] Unlike many other wavel ets
used in CW, the Mexican Hat wavel et does not have an
inaginary component. Therefore, to determ ne the out
hase frequencies present in the raw signal, the
[000&]/ E’Pr&mmrrgaﬂglih@rtman%”orai Cigd tpmbaéﬂdmamenéxatcm/%M¢ ghift in the
a r ISR Per f or m ng
Sl%alHQ%Iéérﬁtar%@gl é(? g}lﬁﬁ@gn ct“ﬁ?r% islI(ss |dé%§a¥ gggener ates a
p/ 2 phase shift in the signal. (aven a signal g(t),
Hubey{ tI fb nwof this signal is defined as: Lt - t
[0014% May to wite this definitionis to
recognlze“That Hubert transformis also the

vol ution of fupc n.1/. pt mnth nal
0L ABboraes RS e ie Piremani b PR SisGEh 4 ilso he
colm@iliitio bf fuh&mf10 Wi‘ﬂ'f thé BigndP @ Ut c&lfvolfuﬂﬁl STOW EREtions is the
. transfornms of the two functions: [0072] So we can

RSO U R Sanitet dhpuparduetpt ds. Fopriny rapsforps offe Fyefunctions:
transformof 1/ pt is: wher [0074] Therefore, to

[0€72) Sulvatcan Wi thdudbevd equitinas:or m of t he Mexi can Hat
wavel ets, first the Fourier transformof the wavel et
Is cal culated. Second, the DC conponent and the
Ny qu@i(9t= ++eglency conponent are set to zero. Then the
positiveTharnonics are nultiplied by - j and the
negative harnonics are nultiplied by +j. Finally the

10973 EheBovrguirdnsform pfHat 5t m i s performed on the result
to obtain the Hubert transform of the Mexican Hat
waveletss (see Figure 36). [0075] To increase the
prodé%éfﬁgjﬁpééﬁ at run-tinme the wavel et coefficients
and nsformed wavel et coefficients have been

calculated and are-preferably coded into the al gorithm

& const cal e Sel ection [0076] To determ ne the
reI&&%o 2£ p_ etween the wavel et scale and the signa
frequen Y, glhe

[0074] Therefore, to calculate the Hilbert transform of the Mexican Hat wavelets, first the
Fourier transform of the wavelet is calculated. Second, the DC component and the Nyquist
frequency component are set to zero. Then the positive harmonics are multiplied by —j and the
negative harmonics are multiplied by +j. Finally the inverse Fourier transform is performed on

the result to obtain the Hilbert transform of the Mexican Hat wavelets (see Figure 36).

[0075] To increase the processing speed at run-time the wavelet coefficients and transformed
‘wavelet coefficients have been calculated and are preferably coded into the algorithm as

constants,
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waves Wi th known frequencies were analyzed to

determ ne the scales that produced the highest wavel et
wanmesytes. The optinmum scale is inversely PCT/US2006/012255

proportional to the frequency (Figure 38). A range of

scales wthin the transducer's natural frequency band

was sel ected and the correspondi ng scal es determ ned

(see Table 1). Table 1 [0077] The peri odontal system

200 (Figure 3) may include a digital inmging and

nostic tool for effectively detecting, mapping,

&%HSQGQW%R|Z|ng and eval uating the presence, and

n rea nt of peri dontal di sease.
10FRE b Abptifnd B e R e 2 kR enle s Sagel panency, sine
waves mthﬂatomrfreqag]aieﬁiwag aﬁﬂﬂlz@dl{ol&tefmlnethe sébds ARNBEGRIe@ e Bighest

rbor bacteri a d interferes
wab B i i oP i SR Riveraly pigberronsforbe ey Ghigure 38)
A tahge afiscaldsiwithinl(hd traz{saﬁbzﬁa; ndtial fieGuentBand 36l sdlicREGn@ B
L QU directs S drip or a gentle stream of
cm\%gsk’%#&%nst%%lest% eﬁ&?ﬁggﬁ%f%%‘ the periodontal tissue and
the tooth 100, 106. In one enbodi nent, the denti st
then uses one of three butTaisl on a foot pedal to
activate each bur mans. T qrm1ts t he
dentist to perfo!rﬁ%?l%kcys(h de @%"Mﬁﬁ&,bes on the
facial side and {the 19%gual |[(tongd&) sideé of each
tooth. One button advances t|lo thesmext | ocati on, one
button activates the sbgnal and Tf,d1ecessary, one

button permits the—dentist—to—go-back-and test the
| ast spot. The ntis¥Sis inforned®&ith audi bl e tones

if a signal was |proper$y obtjai ned7.exr with a different
sound if the signal was not properly received (the
[0033) Theperiodontab sprsicme2004Figad 8y mmholﬁ«ﬁﬁecﬂlg’lgﬂ nna'éhlg and dlagnostlc tool

o KRS SEEE e U nd Qlolgh .o oforig
theé,l@wmenm\pesqdobiel diswateh @rafershly, iitradso bﬂﬁldeahﬁpmgm&aﬁ@useful

i 84 9 08T N0 0 ) B s

mtg@res V\at,bpllenfekjlygwntt pIQSengSIpotlD surfaeds delowalie gﬁ:hﬁife 124 qui d
such as sol ution containing an anti-bacteri al agent or

[0098) Iﬂ%ﬁ%‘lﬂﬁ’d plé&%ﬁ YFi Ql.'(rb ctQQEt? dg/l?lﬁg %@ﬁv ?im] of water onto

Sl gn co U | er. he s g
thegpas g?ﬂ’ff’ 9 QIW@ h@ﬁug h%d th%‘@@ibﬂ@@: 106:hls one embadiiroent, tROdentist
thefs 842k BREST thrBEbRh ﬁﬁmwe@? t@&ﬁ%éearcﬁpl%ttolf Qignel‘lsr Oll'ﬂ]sI ;Q?ﬂlﬁs the

collision with nornal bnormal anat

denfigt {0 perfsmyt thige stardaglprobes prothe fagial Sieandithedingna litosgughside of
cach @685 Orfe biBKLadvRRed BYIheki1h ’nbnS oﬁ'@@rﬁt‘dﬁ Glhivatkd ti{@slgﬁbh And if

measur enent, the distance t
necessary, one button permits the dentist to go back and test the last spot. The dentlst is

informed with audible tones if a signal was properly obtained or with a different sound if the
signal was not properly received (the software recognizes an aberrant reading). The transducer
227 (see Figures 10, 34) in the tip of the hand piece 202 transmits ultrasonic signals (i.e., sonar
waves) below the gum line 124 (along each tooth’s 100, 106 surface and into the periodontal
pockets 112), using an anti-bacterial or germicidal gel, applied to thé gums, or water (or other

liquid such as solution containing an anti-bacterial agent or an germicidal agent) dripped onto the

12



traveled to the feature causing the reflection can be

determned. Wth this information, the system s 200
weadvanoededi scri m nati on anal ysi s al gorit hm carCpus200d®12255

heal t hcare professionals with a painless,

non-invasi ve, extrenely accurate, fast, autonated,

digital and user friendly nethod to provide inportant

i nformati on regarding the true condition of the

patient's periodontal anatony and on each tooth's

surface below the gumline 124. [0079] In other
gumyboie sigmt] souplert e sthEfﬁt)y abs{ja, ;usé Mrﬁb@cﬁif ﬂ%lgﬁtﬁgfhé & th@&ignal

t e direct conn cte to a

colflr, TR0 SRS s3hn o e SorShraing Moo Do rdision
m&aawneai @t abndnmal;angmah&l feattues bel&e the%ﬁmofne USSR I'FHetinRRE¢Ysignal
L nvention

ect he
ﬁ%égg é%%@ﬁﬁp er‘ﬁ% EI hﬁE?ﬁﬁggnﬁﬁQ@Vﬁﬁﬂpﬂﬂﬁﬁﬂmd
thecfedvere causmg thee reftactién i be dntermined aMBthRIEE mforrnat1on the

sysj?éﬁt’ gﬂ)d@f%ncgé d%gﬁf 1&Vgnt41§?sps§@2n %ﬁltp%)rr\%dgg\eal car lerE) essionals

. nc udes a con er un
withiagpginlepy, ominvesivecextiemiely a@fubte, Gt tutahbted, dtgithltana Qbr fnendly

8l 0 kO S S RN o

anai‘HBY #iPnepehdarth’siserfacd belgw bte comdima ) 24.0 control , acquire
and process the signals. In contrast to

[00d9 SRl othet ﬁlﬁﬁﬁd‘irﬁédtsedfltliérlh\‘}eng&fl the ‘aﬁgfan%@%‘{u%ﬁer%lt ?O%ﬁﬂgugeoﬁ tan be

include a dis
d‘r?‘i?W EPHneERd toag ﬁi‘lﬁf&% vester yply- Monqllsf thesiresi beatds @n orvert the
mgiilﬂs’:nhfofmﬁ& dTUS- ESHiRRbges. BYdnS bd 9& oEﬁ‘n@BWet?tfon'@Q' tor.

The conFectJon maybe acconp |ISh rough a hard wire

displayipradplie png gedinglades ﬁkéﬂ@wdanmslqs sather gran itarch egesiny In another
emBaditierd 5f Be uREARh the §R2QB%00 AThsIdd sak E\é@{n%uw dnft304.t §6hitar

ter onve ts the si gnal from an ana
to (ﬁﬁ)gf

CqRialgE Wilh 204 Gomiialies wi ﬁ)ériﬁloéwﬁ%d%st@rmeaﬂwsbwwramwater
resmwit/Ha whiBEfl@E BREct 92402 SR Bfinbdort IR A8 REQiioakil Grot

er bo ndaré of the perjodont al liganent into a

shog r?g% qeRUi and peses thegigpaln Tn goniiapttp display/eontraliet uniy204,

condrell@ﬁhfut Bﬂ\@ddéﬁ fsenhRlc lisp Cfﬂltl'ﬁ§ erﬁg&luﬁé'ht bfRe fn%ﬁtltan Sontroller
rface, ve or helow t [ine 124 so it %

s 8%(5‘?? Qe heplfhare msyomé evatine cPODYa] morfier. The
condetﬁlﬁlll auy B@ﬁﬁcblﬁbﬁsﬁéd tﬂfbh%h 284 RE Edn¥iESioh BRA %E‘&!r&l%lﬁ a USB port or

rated y the hand piece 202 ert
W“?ﬁﬁgﬁgﬁﬁ’%ﬂ?%‘ 9hdi gital format, and processes it using
anal ysi s al gorithns. Preferably t he peri odont al

(0080} Smhei @A Gofivare withinlthedempatendoaveris RGighal i iﬂ/‘@lﬁl%g tda digital
oS S RENEHHEE, LR TG Sho s PGt

outdd bgyndarftod the periodontal ligament into a dimension (e.g., pocket depth in millimeters)

and to detect the presence of calculus 110 on the tooth’s surface, above or below the gum line

124 so it can be more easily and effectively removed.

[0081] The display/controller unit 204 receives the analo g information generated by the hand
piece 202, converts the data into a digital format, and processes it using analysis algorithms.

Preferably, the periodontal system 200 also includes dental imaging software to and creates user
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i mages can be displayed on the display/controller
unit's 204 large, color touch-screen. |If the dentist
woanics0546vi ew t he test results on anot her screemusm06/012255

his operatory, the display/controller unit 204 wll

transmt the images to the dentist's screen on a

Wi reless or wired basis. The dentist can input al

patient i nformati on using the display/controller 204

unit's large, user-friendly touch-screen, or a keypad.
nvention, the dentist can

anot her. .aspect he i
ﬁ‘en%}m?‘a%‘fs OF {eapRifelp toetria 06 (@sishovPnVibe ssecensiodigguresisen. The
imageh ballﬂj‘eehspl-_ayéd hrethe dibiS/@YESIRIUAISS ﬁﬂﬁbljg%! BRI oY, 17 ihe

del{ﬂ%y‘% %t \I\EG era ori es _usi ng its
connatt Pdi rleé"(: PEARO DRI CEFR i QP&Iatfﬁ’, thei digpiy/controller
unit QOBR]L tTHnemis &feﬁWeetomiﬁeﬁﬁﬁ’@ |sM‘eénr1§1| a%?e‘f’esé & wiYedty ?{H 28Q dentist
e

3 f | e t
°‘“‘lﬁt‘?‘%98’2“%6%%8‘150391%@%6&&% ol anen e z0er-endly
touciFsgernpors) keypdde In:ahﬁthbi RPechbf the€BmWrion zﬁﬁileﬁt%t S 1B b patient

n on

rmna nt 210 gure .
1nf5’1ﬁ hgt?ﬁémr% V01cte ﬁ%:o %arﬁ.aé‘ur&)gﬁ g}eéyséenaﬁ qaﬁ]ggigd gdicldy moved
betwg@'[ dperataries sung itunidk ngpe/disosiedt Mlatet bR trRAKttings
illustrate the data on the |nage of the tooth. In this

[OOWYTherb@ﬁévﬁrQ ‘ﬁfb&”e?a‘tﬁ)}'; Jﬁélﬁ eisn 0 gF gtlu't bf]grtgfte%gﬁ{taﬂaws the

vi sual 6ﬁql’n)nl or 1t SS an
dispjay/sngretier it a@”sfed%lahmwontalhmamwnazomlgml 5(},Lt11¢k§1artmg of

resﬁ]@ |208V(F1%§OQ}J md 4 aﬁ Q,_, qlmt E? n)%’ H? Lhe g&gﬁfﬁ%gtotrflte %oﬂware '

stem I's caI t
may, éqnp@man mage gf e mqﬂb\ﬁlﬂxmlyround@ttgm»aodoetal fissge drhelh&ﬁﬂtb WiRRldeta on

the Gidge R F A t ra er and/
et esgtel ng%Itt(ﬁgl aIg%i‘??}g hTaiedn?%}é %g{egsbo%al% (ﬂp ﬁ'ﬁ@ Sisan v1suaﬂy monitor
the progsssAnALoR Beptmens of pexiadquitad dissesereaiu tiemgmashbofialotlas Blowithe

gunkiwn cavity built into the unit 204. Should the
periodontal system 200 fail such that recalibration in

ar e, ider's office is not possible, the
[OOQJ %tr Qﬁ%a%’gﬁ ‘6‘%’! 6o 300 ipealibrated befers ewpmininggecbmatient.
Calibegismgian glctuhatesmmhetsbﬂw&m daliBrafirROHERhd i %%lg‘t’r ﬁt{c%t §l8or

f, f th |
I LR
of ajreowncavitgl ;bmtttuﬁﬁ ﬁiehﬁxt g@n:smmd @Hle pelt%ttoadal A}ytﬁ,h%pb tﬁ'ﬂ such that
Ci i r Ssite via erne

recai ARG 8ot nioidBEh e R 2yt cigmriemOienay optonally
be prywvided mnhtaanomysmamgafgahat SarPiRBat b YeqGak o h abvwe gysékﬂpzoo ot part

the ectIy prior to each test and that
o 1JFdrﬁ]?]‘elggpé’ccount has been properly charged the test

ee. Patient information may be
[0084] In one embodiment of the invention, all tests will be performed after the dentist or dental

hygienist connects to a third party web site via the Internet, This will permit the third party to
confirm the periodontal system 200 is properly calibrated and working perfectly prior to each test
and that the dentist’s account has been properly charged the test fee. Patient information may be
securely stored in a HIPAA compliant centralized back-up database maintained by the third party
at its website. In this embodiment, dentists will have controlled access to the website and be able

to:
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securely stored in a H PAA conpliant centralized

back- up dat abase mai ntained by the third party at its
worbmiset76l h this enbodi ment, dentists will haveT/US2006/012255

controll ed access to the website and be able to:-

Review their patient records; ¢ Review and update

their account information; ¢ Review and update their

di sposabl e inventory and ordering information; and e

Revi ew the status of the systen(s) in their office.

008 n_one enbodi nent of the invention, illustrated

i[n F?!g%‘grvéewl rp lgntch‘f‘?ﬁ‘gi:ti on to the third party is

acco ished with enterprise portal software 500. In

this e%%e&far?tgﬁ‘?éat‘?jtgﬂf%ﬂcg%wgq’%n%n be stored at the

third part ite for bhackup purposes. Further, dental

recor &gevﬁ“yr?@ﬁ HB‘?@FQ‘E?%E‘FROS@%QPYG& ory #pdedeying iforiyetion; and

forV\‘ar ed tﬁ geri odontal experts for online

consultXtedhe stampeofths sysierait itheingsliest can eval uate the
[m)?%t' ent's condition and send his eval uation and

e FrRRACBeE okthe funtion Huskatehinigupal; thegpnmbtionds thy third

partyds adesmpl@néd with &’fterﬁﬁd%ﬁ)&ltal Bt o5t fté B DRbaEht §etal regords

eej ng.  Further, the enterprise software I's cap

°a?§?8 ﬁ%°f eglaf g tirdepagie sits fox bagkuppurpppes; Busther dentalysoain(ineinding their
digited @tlages) AR befobl B8 b&tdd L ol s YL

treati 2 m_nor peri ogo_nt %ﬁﬂtgkr{%%f g?ré)ﬁlgf}egﬁ{;ﬁg%g’%m%e %erﬂé’domal
CXPRIS fan ef—“%‘g?tﬁ the patient’s gendisien gadsend bis peidation and denotinsndatiohosither
to tlerthird paBlor Aeddivritd @6 BéntikAY ichi is! of
entoPEr i ‘?‘g%rﬁt [ gt grgug to.tlt he glféeg%’%l%gg}%b?ﬁ%{ gé?ﬁqﬁﬁugher’ the
ARG SRS 1 Aapble; of mgpitaying gherdentist’ s adtiities. [Ehepspsténn davteaised to

detesyivic @vhiAQRnigE hrdeicQBHhIl 1Y trbids AURH pdoRorfal %Hiﬁgégﬁ and those who

| gad . equest, by the usSer upon noti
are gﬁ%ﬁ%ﬁ%&%& E)ggsg Fc&slp ifydentists b’h‘hﬁ’ gaqthlg pigients|ileat shoulld be under
the provf aderioddntist daetoth€ @vady SOABMiehtS o2 C.Aﬁigitfoﬂalﬁf Idbware for
the@e%ﬁgngrl ergéoog nli), t Qe dental records may be
nerypt 88 éﬂ%]l TrAsyReradad pia p simpde dompload by raguestbiotie user

upon heificetidn that anllipdateifavallghle orGRBRIAEGIy BF e BRSideF &4 Exg'i(rirce

. a .ecords fromnultiple years) to t
rercbBBf 100 SRR S orbelnethin Gl baprimbatsnarsped ne
test. This permits patients to confirmwhat their
[0088E Rhe systomipeweitstdehidbtst th elmvatheltebtaesutinod éir éd@uter screens (rather than

o & GCbidY 608! j .eat.nent plan. This active |
§ pglgt ient invo \}gé%%g{}ﬂr) go %é%%glg@%angllsf) S f‘{gs &‘ﬁ’“ﬁ‘ﬁf}‘éi printout of
the tesht Thip permfits patisnis tgyconfien whatdleir dentisss HatstolduBidn &¥to monitor the
effeMQERLS S th | e.10 see.that their ,
° per i odont i\lﬁll_elyeé ?ﬂlé e E\%lg]?' t fngéaatcﬁ‘éerﬁaﬁﬁﬁ 9P @Wf’n\ﬁ 19§5Pectadgo repylt in
morgpadigntp fodlewingsheieadentin’s instraaticns eeduse theay@illhe able to see that their
periodontal disease treatment program is working. It also provides patients (and their payers)

with objective proof of the presence of periodontal disease and the necessity of treatment. This
is expected to reduce the number of “walkaways” (i.e., patients that do not believe their dentist

or the severity of their periodontal condition).
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wi th objective proof of the presence of periodontal

di sease and the necessity of treatnent. This is
woexpecmedet o reduce the nunmber of "wal kaways" eCTAIS2006/012255

patients that do not: believe their dentist or the

severity of their periodontal condition).[0087] If a

patient does not currently have periodontal disease,

by conparing the base line digital imges with those

taken over a period of tinme, both the dentist and the

kent..c see, t hat periodontal disease is not
F”‘gﬁ LR o umentstheneporiadeskit dissBi by emarioe thebese line digitl
images with mse tap@r verlopiial oLHkATHARKE @tk tﬁ%aﬁet?%%r?éeie Bt

i.L _patient's periodontal pocket depths
pe%%ﬂoéﬁfésﬁelaﬂ‘%ipﬁeﬁﬁﬁn initial exam After their first
exam nation, each tine the patient has a new
[0083h Arepadingie one brebaliithent b therinkérEiof feOEdoRK PeRaReis@RXEblish a

i qi t-al.d t i call dto th
badERNASE el R p PR e T B phioie exam. Aftr
thei fiyst exaraingtive, delntime thdipstnslyas s aéw md aftiiﬂi],itﬁe 264 61k fhe prior
At t.hei ients. to identi .
oL By PO LB Sy B BT B e b
with {he negedotahsisteinde200eteweltdidplag sofbiang THIC ety RAfistS A YRr

tHhRRSd 1 nor. _changes be il lustrated .
PR AOBRAD ftn RS 1D BPIRT TR DBl bl 175 o
detgriable ysingdlg quyentmannd iperbg edthpd.cKiese R0EtHah B Say b ilREated with

1 nef Lavention,  changes of, approxi mately
ool GRRY in i Wlcb RO R et BORMER wonmP e opded it o one
asppet 9 Ethe inyAntiophehauges ofxipprysipatety OrR06S rivm Ghad b0 dABARATEY akfher

asp8@ bEME 8 entibh] ' e it to start while the
pperi odonf%f. U‘?lgg%ég%%pgmls(ﬁm?e{lﬁggrzﬂnéwﬁéﬁdf&@?da $ permits
trealpayt fostashishilertbspraiodintad disedse v itxcbarl{c@Q89%s ahb @asily and
memﬁgi@%o@ga@gd_ system 200 provides the foll ow ng
consi derabl e benefits to patients, dental healthcare
essional s and payers: ¢ For patients, the test is
[00§9[;f1&18 PPW?“%W@‘PIHQE%WW%E? iellewiag cansiderdble benefitsdo patients,
den'tahh)eaphada&ipt@fessgona%ndjﬁgglg:sts, the test is fast,
accurate, objective ‘and digital. Dentists can
i mredj at.el rovide patients and payers wth a paper
or el'ec 1 foé‘ffgmtéo&? U ih QEJF%%’F, PEsVEsiven ginkese ‘t?loodless and
expect ed"ts %%%erat e substantial additional practice

r even.ue]fs from additional periodontal testing and
early-s a %_I;E%;ﬁ,i ﬁ(gqﬁ 3 faglh, QecyEate, ollajectlve and digital. Dentists can
1mn9e cly provide patients and payers with a paper or electronic copy of the

test results and are expected to generate substantial additional practice revenues
from additional periodontal testing and early-stage periodontal disease
treatment fees. Proof that treatment is necessary can be shown to the patient
on-screen and e-mailed to payers. A back-up copy of each patient’s digital
records may be stored in a HIPAA compliant manner at a remote Web-Site.

. Ff)r- payers, including third party payers, the test can accurately, objectively and
digitally con.ﬁlm the presence and extent of periodontal disease. More and
more d.ental Insurance companies and other payers are requiring digital proof of
the patient’s condition from dentists to confirm that treatment was necessary.

[0090] If periodontal disease is present, the dentist can quickly and accurately detect and

diagnose the type and extent of the periodontal disease in its earliest stage, prescribe preventative
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treatnment fees. Proof that treatnment is necessary can
be shown to the patient on-screen and e-mailed to
woayer1es476. back- up copy of each patient's di gi Pair/us2006/012255
records may be stored in a H PAA conpliant manner at a
renote Wb-Site.  For payers, including third party
payers, the test can accurately, objectively and
digitally confirmthe presence and extent of
periodontal disease. Mre and nore dental insurance
C oanles and ot her payers are requiring digital proof
tregipicp Bs‘if‘?nélrﬂn'g?m@é’ﬁlg? P@}ﬁlreﬁ@m@ggmesttg preyert amﬁprfm the loss

of ﬂlh@hedté&]al 0BEnE WSS BEARES 3nbus §i0Q90knd tfed%%%%aqglgﬂg @osts By

ease. i resent, the dentist can quic
“sm @lu% @d %t'@c&en%tﬂalgd%gjﬁ@k@ VRS Severd n@n@ls dwirgrthe todatment

petiddebqike the@ldmm &d tieY (2688 ar Badilly So:ffiH! theer:?etatf‘réetnﬁ@%l s effectlveness

prescri be preventatrvetreatnent and per on- @
its s read

managenent t prevent
(00D HORBY Brord R e Aol b ghail oo opetint. In
fact grosiolestisty &easpeetedin @eﬂé‘(ﬁﬂuﬁﬁe bealitdieas Ad @r@aﬁtﬂﬁyse iehtS Wit mild
| ta an eneratin IITngS t aken ever
Pelioggtét?la egée{l?agw thﬁlame ve qexeloped igto FeFS ssaouspetiefoptgbdisease
andfhen hesn refgmgd tdwzepqmadmrmsttfoxcmaauﬂeaa ditoye 208t dumehtiBwith more serious

ot &k, cti eness .0091] This type of
pe prevent atsle\%) sﬁ{tﬁé{e erred ° ﬂﬁlqnhgul ts in better

care for the patlent In fact, nost dentists
[oogﬁgf heppracdontal eremape Bfiomdmoesuéex@ﬂu lnatte iponustemd denat

infdrinasd thal th@ﬂirﬂm‘@'rﬁdﬂu eV e ok glgg H{e od gth'?enﬁ eg Eg dentists and

d Jﬁ|d ot herw se ave O nNnore s
englg YEUGY 191 pegipdanual gestariphiehregritse tha rgpefted, ﬁeqilehtby painful insertion

of arshairp(ﬂdﬂﬂlbtoﬁé intdthe bréfiad BBRAlen t}}-gtgﬁlzarﬁ%é 5\%‘%" X o glﬁe{nﬁ tpI e and

anall\g‘ re serr ous er| odont ease
BFHod i Yoy laaﬁseﬁate@aé) pAnj oy er- of Wider? ]estﬁme tpepauemtsm lcondition by

Imm y)Sihefél 200 raaRMhdIBTILE ONGIER 2RI gﬂ% AGE cflisg%ose Jotiodontal

| ed |n%§rnat|on than the st manua

dlsegﬁdn gﬁg‘f%@ﬂ {aReds &3y Fidhguity Evienthie Wedelmst, ot élffammlt dentists
perfoerih@periouditat Bk Mhibatfoé orPBE éa?rg:cfﬁﬁ paéén? F&ﬂh&ﬂlﬂ fﬁregt

require e at ed, frequent nsert
meagireh S%q’éppeﬁ BNy, Feasops, @C&dé\glth@rﬁwnmedwamb@ngqﬂabm in

the exact smhelo@aﬁd&h ti[cl“ﬁnd?(ﬁﬂ(‘)‘F%JresEUrQE}ﬁ)llé’d1 %eﬂ)?egg&g of Gkl

ate. and can over-
e P ] Gt ey ondeni i ivompatiest movees

the ability of current manual probe nethod to di agnose

[0093EBy octurastathe ﬂer&dat&a sidlerh’k aow&ahra% Rdiny te%*uﬁ@&g% rgrévldfeg LY
I S or

n t he sane
g“%f E’Idy %?Aré a°° r??Pﬁ@te?%eﬁePIBS'ﬁﬁ’ﬁ%mef’éwswm ard @F&wé‘ﬁ of pesiodontal
diseasg pmxd tpabfoeﬁtarhec diSeastett davtfon® byBitilihdd Bdavseis inf 858 Wr error is only

+/- 0.1 to 0.5mm and the smallest changes can be easily and quickly recognized and treated.

? 1on %ﬁs‘ge due to

32

Preferably, the margin of error is 0.1-0.3mm. More preferably, the margin of error is
approximately 0.1 to 0.2mm. '

[0094] In addition to diagnosis, the periodontal system 200 may be used to monitor the progress
of healing during treatment, Monitoring the progress of healing during treatment is possible

because the system and method of the present invention is noninvasive and hence, does not tear
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measurenents. This happens for many reasons, including
the probe not always being placed in the exact sane
woaemtiosg t he anobunt of pressure applied, therPoTASeN6M12255

of granulation-tissue due to infection, the skill and
experience of the dentist or dental hygienist, patient
nmovenent, etc. [0093] By contrast, the periodontal
systenmi s 200 dental inaging technol ogy provides a
significantly nore accurate, consistent, reproducible

nd dj agnosi s_ of perlodontal di sease and
"rﬁﬁ E*‘f"g‘rnﬁ aﬁ%ﬁ 'ilSiS!éerAuagwss dhis fisdp contiast to e opnvertionalasethod of

mdageimg periddostaliseddeNwhiel re@iifed insbrioPEH o sPQif) grog gyﬁﬁvg nIO(heS{gn%h 106

| | est changes can be easi
an@%%%gﬂfi”i‘g&ﬁﬁrﬂmﬂ“e‘ﬁf g ¢t hopling tipsuet he mar gi n of
error is 0.1-0.3nm More preferably, the margi n of
[0095} btmp@elaqn@dmenmfdieyn&nﬂod the @er?dllﬁhtal[ S@Q&ﬂ']z()d ﬁay be used to assist
nmay

in ﬂg %iﬁé’l%ﬂtoggﬁgﬁ ﬁ%%sgehsé féﬂ%@ glgé%do rg(]?nrt1 h:%lgma%@t igy aqqeﬁi] 5) unit s liquid

resprveiz 23feertto thiotfhuid: foomi the hmldqneme Q. €I stilDdnothePdnhBddintbAT, KiRGystem is
m.and net hod of

ablte E@&Eé@?ﬂﬂ& Rfe?enﬁ%éfﬁc%l?lgﬁs 0% gtieetﬂ?}g §i 1@%8 oF %@%@e gyp dige 124 so

rese
it cm,be m@rg easily @nd eftnotivelofetnpvdde Alithieg, the @ﬁipﬁatdﬂbkfs loNEhl&tHR 110

onventio met hod of
e o SO B8 AR s S .

sertion of a sharp probe between the tooth 106 and
“"’Bﬁrﬁ%‘f MPrdimert ghthe ixention permite denitistg ondentahleygivaitsito getermine

how {11@9181&} thle [ f ven
o e he by L e
SOﬂtVWéetB L\?% t luﬂ%?f thsderge amount efedigital datacollbdted and stored. The

fievat ool R AL
s0 o féﬁ‘ 82 dsdgﬁ%? @?gfa?{]hgﬂ %oﬁqgﬁq)ah&téj 'aht'éﬁ gir %%ﬁcg gomgpers. In
one aﬁpeg{ IP‘S inNeRtion thedrmtists ?Féiﬁ@tal hyﬁlémsty stnenpeats ﬂaekxieaod@tal system

200dﬁab@nﬁ1udd§am|aé CHEHS Bl AR, thd el Bick ot AL S} 0O
repe {ace be sowthe gum | i ne
S Rylsesrat gegglmgﬁegy alse %@,@@tal Faminee sweepshitbe probe tip from one

mteutempl @hwaems 10 seAbeofhstodit & theAmRk: fn?cf:rdéﬂél %@z{ B'Spl%%gamy the

denfafl.0e NN toreg %)subsequent use o he s ?
{égUB 3 oﬁ@? 2 BISb@aiinHons scat alpngdhe fgighmurfans 0[§ thergatlsand a

secapid ntansicmg die gl &irfabé/@ B0t S Irf tBis HBLEK rg eqib Ey\éhgg% m of the

rerrents t he to be obtained eac
POCHER 8 er%ﬁ’be&?t%ﬁﬁl 2t oplpeahering s Gom p g Tplesntativiipoints. The

totalraundbet Gfglatafpomfk&aléeﬂhﬁﬁls%ﬂiﬁbkﬁhe&fde o
e g ey ofthdl dritho Sfench Ok 8 Gafithucer
eg sef‘%}?@ert‘{ﬁf’e%ﬁ Era@q RigRe202 ppsess thertoatth £90; 10f. fazens,
hundmdspwee ttousahds efideta @Slﬁﬁ elay® takBH. Sin iIRVERMneL Bocall diase in the
peani%Httai t den{) ‘#ﬁ ygigni sts can operaté t the
n? Lhe tecte one aspect of this embodiment, all of the teeth 100,
106 may be scanned by the dentist or dental hygienist. In another aspect of this embodiment,

08

only those teeth 106 that have previously identified as exhibiting periodontal disease are scanned
in continuous mode, the remaining teeth 100 scanned with discretely triggered pulses. In still
another aspect of this embodiment of the invention, geopositional technology may be used in
combination with a fixed reference in the mouth to assist in defining the location and profile of

the periodontal pocket 112.
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200 in continuous node. In this node, once triggered,

the hand piece 202 automatically repeatedly enmts
woub®ees4t regul ar intervals. The dental exam RET/US2006/012255

sweeps the probe tip fromone interdental space across

the surface of the tooth to the adjacent interdental

space. Preferably, the dental exam ner perforns a

first continuous scan along the facial surface of the

tooth and a second scan along the lingual surface of
a profile of the bottom of

topt h, _hi,. th' manner ,
[O@QEAB%@?’éafnbgéﬂw I 8@%‘@3@%@ Q?tﬁ@ completn awhiighly adchwatei reaglings

andi3Deinfap@rof all bEMe pRARAESEN 2diny,
of data pgl nts taken |2§,btg%!|ﬂgtt§e m-qgﬁ?r%l%&g for deatéSts to

Obtamr&)ﬂtgl’f"faé’ Yuency of the transducer and the rate the
dental exam ner drags the hand piece 202 across the

[0098l00he i dinidd6of tRoinedsion B lllﬂﬁ&eﬁélﬁm FEE 8tah@Y! Smg St diment
s _manner, focal

b
proie e B HIe P sihe bt heslscalic O sooadipotbendied dgndules o
caviiti 2dhmeadagtep echoldd trﬁlisdlﬁ:ele(ﬁiit(sﬂtbvﬁﬁﬂ IALdJ aént toQhvity 1A 6tlse§1t dignment slot

enti st_or “dent al
zlé%gﬁgﬁn %n ano etggb%’gfm?ﬂ ingayisposahls severa i Thenl y
comm@n pEibe hlighpent sﬂmm &mdehemrﬁmmki,séryaﬂy qiﬁj%vé ﬂh@ﬂeh@iﬁhty of

e 0 T ateRiF R oS oh egende atindacwipdin
cengiplgnortionef thetheidieridiet affist siesmfdrantiat d6t226MBL0AE EmBERAGH of the
1nvéift10£ hh@ﬁl@f@ﬁggrhﬁe&hal% ot Eﬂ) s érg%&a%xgt?l{] @h}geﬁfaﬁ ggréltgkq?qgn gl!ej)wn) When

t echnol ogy may be used
a disposghlepnver 313 it prehedon placetan thesimndit 214) tideklidal §8ink BRtes with a slot

in ﬂh&ﬁi%ﬁbﬂff s g%aﬁfe cbfer 912 L d%ﬁ)& id negg(rgjrsgéj t ?\ngﬁ%{fe{;ﬁn egytral portion

0097] er e
i[ﬂﬁ ﬁsm weandgivduhferghtiay slaic220r Ateferabig dh OQﬁlgﬂ@ﬁse%te@m the

et e et O

to elimnate
port;pnr2g§} hat fO0Y gl}e teansduesriandia probd t111)226tﬂ'mm witivietht uldfasdnfc waves are

emittdd. Us biddspek bﬂlaé: ingéﬁrtlgﬁ‘ élgeéﬁ#gsagle coveré f n%&%‘lt pqﬁxga@ vgith a safety

& ngrr ovi des a avin
eature shat gq@er@ﬁg d?@posgbie CQ’V&ﬁldquﬁbEMen initikluge snanetBatiabpect? 46

d15p@§i131%tc6¢ert]2_@2 ﬁ%@es%n“eﬂﬂi‘?’ﬁﬂ%ei%?t&n %ltéc}_]%g gwn 1 %Wd%ﬁ ﬁ'lgl}ﬁpenodontal

é i's an alignnen
sySISR 690 Dagbeppudedivitite ®nyor tﬁtrpaqlsth@dentlﬁcalodlf&pmsabll SHABIOIF the

disp@skBle cd¥ie Zﬁpﬁ%'aﬁ'@tfd}r@&n%gedt qﬂh?hl e&rlge gl S %g} (qu)ee used,

h I%f‘l i on eat y 1 nprove

© Péﬂﬁ’?f’z Astegy H’@NP@W to By fugthex enawna:hos mmslaahieer dispusable cover

212 ®%Zovadedt he handl e 214. Located in a central portion of
the handle 214, is a first circunferential slot 220.

one e of the
[009bpln one e gbcﬁmen 0? {}16 mventlon., the probe tip 226 is sized to fit snugly in the

interdental space between teeth. As the location of this space does not vary, it provides a fixed

reference point for taking periodontal measurements. The hand piece 202 is particularly
advantageous because the probe tip 226 can be located behind the papilla. In this configuration,
the hand piece 202 can be used to measure the deterioration of periodontal tissue (gum 102,
periodontal ligament 103, 126, gnd the specula of bone between the teeth) due to periodontal

disease.
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invention, the first circunferential slot 220 is

provided with an helical spring (not shown). Wen a
wdaizeoesdibe cover 212 is pushed in place on thechnasedoen122ss

214, the helical spring mates with a slot in the

interior of the disposable cover 212, providing a snap

fit. Also located in a central portion of the handle

214, is a second circunferential slot 222. Preferably,

an Oring is inserted in the second circunferentia
The di sposabl e cover 212

222. to rov1de e
[O;Hr? gf udes®Z™ %a §FE ?fﬁm% af the,gwentigy.dhesperindontal systerh 208r
lmzlms bandipidoe 403, Filuﬁﬁzﬁecf ih GTRuMB I T ndt 1ae THb f)l‘é&ﬁﬂﬁ{/&m%%@l\{a%é recognized

one. aspect ,of the invention
| s 50S aﬁgg%%?/ frasynis pFF&? I8signicaniiy sabangsd ifithy tramstliaqey 227 is
loﬂfa@dtc@ﬁ%mtﬂhmobempd@ﬁs Ohlie: otHieS @8 Atok @ 166 E(ﬁlrcerH Bf'ﬁl@% £ad d of disease,
di sposa

it 1§B$c@§saﬂg?% Ethﬂkﬁe W egor!é?g cﬁﬁ%ﬁ&e F e%tﬁ ﬂ)p@gtfqg]; smEHEN Th@,maentors

havedefesthingds whfortunaidiy tpeall atentadthaly st @éﬂh%%fn”ﬁhfh Beutoclaving and
ntiflcation

S T R RN e

feature
picge snddigpedyessy ovsdithe. | f t he di sposabl e cover 212 has
al ready been used, the periodontal system 200 may

[oo1efluse tge ﬂlv'eﬁl’)\fsfh% Z(i?sl%éve?@rﬁg{;/gt gn%glan %%gt £ ﬁth%hrgsent embodiment

i sposabl e cover
a&?ﬂﬁ@é Withen ggsily FF‘@OIV%N%W proti 2. Whid thos aloemgérngnt, 2btransducer 227 may
be Beat@Tin i Hobd 45504 ﬂle\hahdh&%%o%'& o %etﬁ] tepa}'lc){b @azﬁgt R?(gxi,a}penp@ntal

teeth. As the | ocatl on
HBPWPH &song eppodigent of e @m’@élop,dhmembwbld @lérid2 can be removed and

el RGN Bhed RARNIIERLS2 IERONLIET 528 IR sk anptgr

g I cul ar|ly advant ageous because
@Hntglé of the wventiop.thg reaiovdhle qugsi4ll2 may bewetded after sterilization. That is,

the @@ﬁtfvhlgél E¥et 12 mdy e rBAREG Ebﬁ?l? }éﬁ@glgcae”zto% semr%%x étefﬂdﬁfpn and

% ure the deterloratlon 0
rea B EeihgeBedld In prpshenespect ngthe hPetion,ribk idné pepeT0dli@cophected

to M@l@ﬁbm&ﬁl&r ﬁrﬁ@(ﬂ?ﬁ%ﬁ% 3&5&21&6@ é:Q %Blllrt%gt%f?t ?llﬁlg(cjtl ie\c/-gxﬁ?l Zg\g and

h“{lcﬁ@ In an alternati
q % H) thafyuake fheay o qriddumier thasystepi betweed O2ratories.
|IIustrated |n Figures 13 and 14. The present

100103} e nt oFiguled0 ﬁltfs@ﬁ&%bth&@nibbdiheﬁtrb? tHe ﬁ\}eﬁﬁ n ‘f%th%herﬁblaﬁment
thel?zln %6 m%fgase is Slg ficantly enhance

z P aqoptiens 228. (e inventeys dayerditseveariddhas 76,
etfi@mey héthehhﬂrpdaamﬁ cadl 6@ sipRfitdfy HefRERH By ﬁ;cuglﬁggtoé QJuﬁ&‘Q,a t from

i s nece ry to sterilize rtion
the %ﬁ‘g‘ﬁ%& 5 “{1%{1 i 815,248 ‘Pepigalinthesranpiices 22 T hes an area much
largqsrnh@rthfmrea of the exit opening of the probe tip 226 of the hand piece 202. Without an

acoustic lens 228, much of the sound wave from the transducer 227 bounces off the inside walls

of the probe head 224 as the probe head 224 narrows towards the tip 226. However, with an

acoustic lens 228, the sound may be focused to the size of the exit opening of the probe tip 226.

[00103] In still another embodiment of the invention, the transducer 227 of the hand piece
202 is operated at intermediate frequencies. It is known that high frequency sound waves yield
higher resolution, while low frequency sound waves have higher penetration. Typically, prior art
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have determ ned, unfortunately, that all current

nmet hods of sterilization, such as autocl aving and
wohemwiiosd76 washi ng, can damage the transducer 2BZT/US2006/012255

adversely affecting the useful [ife of the hand piece

and its accuracy over time. [00101] The inventors have

di scovered that the hand piece 402 of the present

enbodi ment can be fitted with an easily renovabl e

cover 412. Wth this arrangenent, the transducer 227
e 202,

424 .of the [
ultfcﬁg%ﬁécg@evlcg I%nggerela ragstl%h%d H)Aet)%gxate J {igc}ue%cleﬁ é’?? g%ﬁ% When high
PeRelratianEasiTesyire andrié-ZQMﬁBdWh@rhg}mf resdheion merﬁqu@@i I e aspect of
thef, Iﬁ&%@@eﬁudﬁoﬂl@ Envators ‘ﬁ&% :flgs%o e?er(ﬂ}\( gd.and 52?("‘@% uges eqqeﬁcws

nem1reana | e cover ace ove
be%’??f} ¥ andrl s canyirbdiboriehich mSolutirm anchhrghbmﬁatmﬁlh & one preferred

emb&IRYARE e GRS on 42 {@aucgﬁﬁéqﬁ%fg% ng{}}oglrgmfb M ation.

That is, the renbvabl e cover y 1 “from
R N LN
DeliBt EBBERR o 'or uni ¢ C?oio(zpi qure's) using
[00??&35\/‘(;:8222 2" é@t@&% {prg%ef(aé esqgl%gyostfsnsgrgggtiekﬁgpqum@d ease
of ysplt §Wd€q&qo@§pmmb®pmﬂﬂh®selee®d trpuf3@ddaz J. e pll @i @helfBcal point of

thelulaﬁgdﬁée;ﬁlttﬁ AT odi nent of the invention. In
this enbodlng' Bhﬁeﬁg and piece 202 includes an

L acoustic |l ens 228 The i nventors have di scovered that
N efficiency of the hand piece 202 can be

nifi antl ea d.by focusing the sound wave
000 R e B S inYatloncie S GLIenah e s tormiped to be
appipyxpately ll@mmltmailow @ﬁﬁﬂl&@ﬁﬁ fo? 2 rhciScaBito REERalY %fbpb@}r ﬁgftlgn the

orobl B0 it o0 Bucb i T\l il Biofoskioptis iovall detemurgs the
angplapesitibn.t Weth ﬁnymﬁtamauea suiduyud RRiliARmeHe & witiah o Eﬁ‘dﬁ%@focal

0 e head 224 as t
o {823 Pl i, T v (e RioP 6 6 i oo detcrimad eplac te
focahpeiht 2t appoxisiicly ZnembeydaBthe bitborsgutnd My be focused to
the size of the exit opening of the probe tip 226.
lha&@Q;ggaPhﬁﬂétlll anot her enbodi nent of the invention,
the transducer 227 of the hand piece 202 is operated

[00135 i nt emAks eab i
| Sirhér® TS Bier @ﬁmeﬁe} aﬂd?yréﬂgé; 0 h% 1{?%%26 vﬂ% IaFtermmed

& t(%lﬁ/guen %‘gsou d waves yield highe
ont % SeiErsqued @uls, alhe tini23h emropadséiut dies oot encroach
upoﬁl' the ultabdnie belh 297, eﬁJuhH% thARONIS iR \ﬁb@o??&}fﬂgt\ém fi% rtlxg 226.

to operate a uencies o

desi gned
Thergr °Gh %Vg@h%rppegl(yl afjgnedetbe i @fl@ﬁﬁé‘ﬁt beridsilleintbe Widasowtrbevhoes. Figure
34 ilhisgétey thé @ERoH b WRIShE GPslomedy. | N one aspect of

”n

Water Path Design
Design Constraints

[00107] The flow rate should be low enough to ensure patient comfort, but high enough to

provide adequate acoustic coupling between the transducer and the patient.
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the present invention, the inventors have discovered

that a transducer 227 that uses frequenci es between 5
wanoehbs4vbiz can yi el d both high resol uti on andprairgis2006/012255
penetration. In one preferred enbodi nent of the

i nvention, the transducer frequency is approximately

10 MHz. Tip Shape Determ nati on Design Constraints

[00104] The shape of the tip 226 is preferably

designed to ensure patient confort and ease of use. It

hould al.sp be conpatible with the sel ected
A‘féf%%%s“g‘t%t‘f"g i.e. placing the focal point of the

od1ognsdu ' eqgi of interest. Length [00105]
O okl PR p BT e & eglscariae odhion of
e e 0 o Wl spdd 0t uBb B i s ncress
b : . . ,

yposi ti ‘8’? t he %%rb%'e,gp eg% %tg? ﬁnfxﬁmﬂg ‘6%’10 @%ﬁﬁhyﬂ’éﬁ@mﬁmount
Hoprsyer thdulepiflavedouldroatise seisooratistdrtonsiis tha kil RE-BHAS REvd MGy is

I ; lofid W this di stance a_guide, an__
p_eg,é\%ai g%}fée&tgr?gns agléyéll%v‘f@eg}??‘i@f Ffiq%@)?‘mhﬂleélﬁgmtha
migpymtp dignpetanas 0.5 ire fteiniaxaohm Bivtnat veledity hepgioRindhiery DE idch® per
sech@s then determined to place the focal point 244

approxi mately 2mm beyond the end of the tip. Dianeter
v=2§d¥r§r°fi l e [00106] In this enbodi nent, the inner

Sdfler and profile of the tip 226 was determ ned

whére:om t he beam di aneter of the ultrasound pul se. The

tip 226 surrounds but does not encroach upon the

ul £ S8 YPOH ﬁ]?"Z'LM ensuring that the pulse will not

be Rexif the RegbldWuinttRr (10#0)226. Therefore, when properly
shoul d " not be visible in the

aligned,.the. ti.
ul t@%@SEfH’ﬁmétPn esitypof yatee(194 % 0P o) at es t he

ul tdrisithe Migin@AmMer BRmeRLoithdiI@RTR Y. Water Path
Desi gn Design Constraints [00107]" The flow rate shoul d

| ow gnough to ensure patient confort, but high
wogﬁbugh ?ﬁe%%WVﬂéar@'%&hﬂtr@ewdﬁﬁmrmﬁi ng between
Q thAe transducer and the patient. Average Fl ow Rate
=V

where:
q is the flow rate
v is the velocity of the flow (3.1 in/s)
A is the cross sectional area of the tip (0.196 in%)

[00110] Tests were also performed to verify the effects of flow rate on the measurements.
This study gathered waveform data for reflections from a nominal 4.763 mm thick (4.752 mm
measured) flat aluminum plate containing 1 mm diameter circular through hole that is placed on
top of a second aluminum plate containing no holes. An immersion transducer (Xactex, 10
MHz, 13.25 mm focal length, 0.67 mm beam diameter) with an 11.055 mm tip was used. Data
was collected at nine separate flow rates with the reflector positioned approximately 1 mm from
the end of the tip. Flow rate was adjusted using a Harvard Apparatus PHD 2000 programmable
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[00108] Theoretically, the water flow rate shoul d have
a negligible effect on the tinme of flight nmeasurenents
wohodehes41bt r asound echoes. Wil e the speed of PO®US2006/012255

out goi-ng pul se i's increased-by the velocity of the

wat er, the speed of the incom ng echo is decreased by

t he sane anount. However, turbulent flow could cause

noi se or distortions in the signal; therefore the
velocity is preferably limted to ensure |am nar flow

W%F nol ds Nunber < 1000) through the tip. Wth a
H‘BW‘E‘P& 19 daraipiongas ight syringet Fer enslxflowiratd, dwitiias

conseduive inivefisimd RRAMEITAE St rdeotgdgnches per second: v =
(Rev)/d where: v is the veIOC|ty of the flow Re is the

nol d Nu 1 v is the kinematic viscosity of
Wﬁ?#e %b@ of((g“ /25§ shgwp & Kigge 35 ool paté baddittle effect on the

detema:mm bf thé distasceltd fhe (18t fhaté. Mo d QR %%]sg}m%rdﬁﬁ&%d%ﬁl | the hole did

!g@ nar fl.ow rat. 604 nlL per m nute:

sh qis ﬁ%n ALLRI ?‘é‘ Cg‘a‘}gg n IH%aSVé‘In%‘EleW’e@ﬁ %ﬂd@ imb&mu(l 3From this

data,ra/t&)getﬁ&angs of fiew e’ FImSEab I1 S’HﬂVmﬁrv&%@ sé?éctezdh Shik k) Fé Sro:\lrl%gs
ornmed to veri

00110 e al so perf
con!s{é ecte 8f m%”rt%&f"ruﬁlioé‘t {'iﬁ repgeandPaides meheient flywifer asou}dy coupling.
gat hered waveformdata for reflections froma nom na

Flow Prdsations t hi ck (4.752 nm neasured) flat alum numplate
1mm di aneter circular through hole that is

t
looﬁ’zic Zh " 'S'n FPLeERy: Gt neriedosiahesiginp nseve piaahmgm petigivith B guritthg
spek&df%ﬁproﬁﬁlatm}ﬁl s b4 BARS gd;&aﬁ]rcl& ame({ S)m\RA Fhefeéépl&%edggi

focal | ength, 0.67
acqptlﬁlltlf)? B“’ﬁﬁ%%@@ S %p“e%ﬁ@ 14600 @'"catmdlpa;yclm Tieref@paved fough the

diagfhkapt roduR8s oMsérbabld Yuldadrls REAGY b o o Qr%grgregﬂ)gab?gf( bRl to
be s%aﬂn c{unng the duration of the scan acquisition.

Air Bubble Elimination

[00113] Air bubbles, including microbubbles, dramatically increase the attenuation of the
signal and reduce signal strength. The flow path is preferably designed to facilitate the flushing
of air bubbles out of the system. Areas in the flow path where air could get trapped (i.e. local
high points) are preferably minimized. Additionally, the water is preferably deaerated upstream
of the hand piece. This is preferably accomplished by pulling a vacuum on one side of a PTFE
filter. The surface tension of water prevents liquid from flowing through this filter, but air and

other gases can flow freely through it.

[00114] A preferred embodiment of the invention provides a completely noninvasive
method of measuring the gum line 124 (Figure 2) to the cemento-enamel junction 132, and the
determination of the depth of the periodontal pocket 112 extending from the cemento-enamel
junction 132 to the bottom of the petiodontal pocket 112, In this embodiment, a sound wave is
transmitted along the tooth 106 starting from the gum line 124. Returning echoes are analyzed
by the discrimination analysis algorithm. Echoes from the cemento-enamel junction 132 fix its
location relative to the gum line 124, while echoes from the bottom of the periodontal pocket 112
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the end of the tip. Flow rate was adjusted using a

Harvard Apparatus PHD 2000 progranmabl esyri nge punp
woi2ode/1@s4® ni Ham |t on gas-tight syringe. For eathstdoemn22ss
rate, the three consecutive waveforns neasurenents

were recorded. [00111] The results of this study are

shown in Figure 35. Flowrate had little effect on the

deternmination of the distance to the flat plate.

However, the signal produced fromthe hole did show
f vgri at.ion tgl E(l)’] flow wth a change in measurement

% "t\%‘%‘ﬁn 8f th, ottpmofthe eripdonial pasketH | 2 refidiveito the guar tret124. The
depthnfithe périddbl podtee R dbieRhei®ylsQbirhat b ecl e,
to his r n%]e pi;,olj\’(/’i des consiés%lt gnt %ﬁé@ﬁ%ﬁ%@gﬁfﬁﬁt&ﬂ%ﬁe 124
ﬁéef?eé’?f’g AR UPRIGY i elions the distaneafront the g dine H40u steibottom of the
pocketiili Rgor drl wivasbiub patddons AL f {80
detRE .1 otﬂopt | s¥§ltpem§200 uses a _’dig]acloﬁagcggnﬁlglﬁdﬁ%davﬁl? Y}asgepmbeto
<R g sriondt Bie Seipepiersaameh uncyion Bidor mRAfussdd priiedortd packet
11 Zthedugh the i@ dine 243 QorfiBleteli b8 & i

acqui sit iggﬁ ti me‘ﬁofrﬁgn gn%i%r e@gtger?mi&l{sb eéagxﬂél?un&m PfOOO

a pu erefaore,. even t hough the di aphragm

0081215 o oo T BGt s Eam P brty e enGrmpigamed fo
separgie peadkadomaistisp. beorepsafered etnbodifers ootk rveton NOwiveRt algorithm is

: ' n.acqui sition. Ar bbl e .
sl b e ol B ISR TS Birsoifct g groention
disriminasion lbralysis al gorithmats jusal th yid ﬁﬁkiﬁt@@ﬁﬁgtﬂi@idﬁttﬁigfti&foif@@ I}}/ﬁ.’tfious

] i ignal. strength.. The ow pat |

P St e B B AP o  Aeion e s b are
usedi r pubbl es out of the system Areas in the flow path

where air could get trapped (i.e. local high points)
[00Br6 Pr efesmdRhn¥odfinBiiNhZ & i i =the .vater i. :
; 6; erabl y dea%@gﬁgg&ﬁ%ggl?@%ﬁ@e??ﬂ{ei%ﬁlgm B i32%gf Pf‘ﬁ@%a series
° ﬁﬁé‘ %F‘&P&?‘%@&Wﬂ&@ék&ﬁﬁﬁ tosislg theydepsist thraugh theveattherabyoseraitigng the
dentidt eLad®fincd tdthE Fext | Lon Qi pwater. .. .
:1 revents Iti quig%ﬁ%dro gfnlrop 1 fg\?ﬁﬁgqﬁﬁe?s%ﬁ%%{qgﬁ]ﬁg&tlof)tthélfl‘?rebtﬁstt it if
the gl?alge FAYnG Proeprlygraatede These signals ¢ap elsy alett thewdgitist to. the presence of

lﬁ . I . . i O i .
T P T T
Con‘m\‘énsélﬁﬁtrqu}“FFeaﬁfQ’%Pn(oFFQ@mentQ) to the cenento-enanel

junction 132, and the determ nation of the depth of

[00117k per TieditsplagdcomantisCinitbb2 isGutesRdi chitahé i
juncti or11 1312S to}e{éhe? b%t t&g%whg"?ﬁf)wgldethe

t 0- | . .
““%%?%&%‘FF?‘%%%% Repeneyen if fiys seppl cannebadranemifted eutsidanfdhe room.

In aduétion, albof the patient’s information can be sent to the dentist’s office computer wirelessly

or via a cable connection so that patient information does not have to be re-entered.

[00118] In one embodiment of the invention, the hand piece 202 includes a disposable
cover 212. The disposable hand piece cover 212 will be contained inside of a sterile, tamper-
resistant package that also contains a disposable stylus that can be used on the system’s touch
screen for data entry purposes, an alcohol soaked gauze pad in a sterile pouch to wipe off the
hand piece between patient tests and a see-through disposable plastic cover for the touch screen

in the event of splatters. The package, all disposables and technology (including all
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transmtted along the tooth 106 starting fromthe gum

line 124. Returning echoes are anal yzed by the
wdize@yiom7aat i on anal ysis al gorithm Echoes froRCThS2006/012255
. cenento-enanel junction 132 fix its location relative

to the gumline 124, while echoes fromthe bottom of

t he periodontal pocket 112fix the |ocation of the

bottom of the periodontal pocket 112 relative to the

gum | i ne 124 The depth of the periodontal pocket is
t.he dj stance fromthe gum

' a t|n
en%?’%%ﬁ% W V‘g"é{@ ‘H‘S Fatheyt chagkiniconsidempion pfsheit paying a test
feedi st ance fron1the gum line 124 to the bottom of the

pocket 112. Prior art ultrasonic periodontal devices,

S AL T AR -

determ ne’ t oca I on

of pesipdeytal wster2™rinelidss p aidydera 20d andacksplay/tdiroll oM Iim:k he
em%kﬁinleﬂt Mclu?%g%&%eﬁ{l%dev%n Qgé Btg g{mh %?bc )g%rl’]l’}: ?R;%ggg%g device

unction

229 weludestiypmfopt nedels 230; 832, |'11‘hemggalﬂng deviae STHCHRAesIR transducer
227 @I(ﬁ alFRiRteb flﬁiﬁ‘ﬂ%&' %'Far%o Od{}%ff{ ﬁlgrhgggggnr? gicgg% ison

he i nventi on,
S’F%‘{Q?CG PRt insHll E‘?Qﬂ@?é slgbod:merg the |uhgm desice 22ebiactindes BbAvedre that
alldwasroicB¥&@hiigdn, a discrim nation analysis algorithmis
used to aid in determining the identification of the
anot her enbodi nent, both a

i ous.pe In stil
“’"%Z/a}gel et Tﬁﬁg’lﬁamsgwwmnd&esoghw aEpus fedtyyey aftitersnfiwere of the

perigdedal sysBd 20] (Flgoreans ML doscritlEn
display/controller unit 204 (Ffﬁ%re é?”ﬂmfwh%?%V|de a
tones and/or visual signals to guide

serd£s

* the 3 ??@?%?ﬁ o%ﬁﬁ”?ﬁém?gg?m¥hereby pernitting the

* derntediced witlathe ambteset, 0 t he next tooth 100, 106 or to
o the I@gt tooth and re-test it if the

* |r ?r\l?g(rgcsu\%ggl %ﬁ%{a 6FHBE Yeopitfr. inchding Trtaion shdmeeding of the acoustic

al signalaad the sitReqemtchisilaticd &g&%oﬁ{n{ﬁ&%a&t g%,t u P usual |y
at may signify

ontal pockets 11
* S|gﬁﬂf &ﬁg %&?%dontal di sease or other conditions

. th@kmﬁ%ﬁwmbﬁm@ bRt inBmBont r €at ment . [00117] The
gg&?glc ntroller unit 204 is fully sel f-contained
#9ieadhe necessary images on its own

SctﬁﬁﬁmﬁMﬁ&nhhaéﬁﬁn cannot be transmtted
ut si de of l,rooﬁgh%%%gddltlon all of the patient's

[0011%H or na"fhe@ﬁnq@ntabgstg@@po 1smnmhfasamr11rol&tsy§terﬁ)ﬁ§ed Gthe
fanﬁ“’?%l;i i iﬁ?;iﬁ;@?ﬁ?‘%ﬁn‘ SsotiiBol FR patecl BSrien dh sty ot o
Breyoethamsm awf a dohpadt display/t@ollérh@it DN drhe
probB REE @andits A \ft-IIGS plﬂséjih%%espaeglogontal pocket 112 of the patient through a
stream of water, or other liquid (typically, required for acoustic coupling) and captures the
echoes resulting from collision of the ultrasonic wave with anatomical features in the periodontal
pocket 112. Embedded sofiware running within the display/controller unit 204 uses an analysis
algorithm to correlate the acoustic echo with the depth of the outer boundary of the periodontal

ligament 130 (e.g. pocket depth in millimeters).
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cover 212. The disposabl e hand piece cover 212 will be

contained inside of a sterile, tanperresistant package
woOhade/1@546 contai ns a di sposabl e stylus that caaThs2006/012255

used on the systenm s touch screen for data entry

pur poses, an al cohol soaked gauze pad in a sterile

pouch to wi pe off the hand pi ece between patient tests

and a see-through di sposabl e plastic cover for the

touch screen in the event of splatters. The package,

di spgsabl es and technol ogy (including allW2
ofiz o by

nce #a gPRbisationaspreferblysupperied st an ewibtdiiad bperating
stéma inic on ERIEH RS adH el ' .1est fe
sy:! F@Rinis bn ERIESpRGaitoRBr Bt 2ol rhe Wg%gapﬁhectra&in n‘iﬁ’&lﬁﬁﬁﬁﬁ’ﬁ ¢

.001 Figure 11 illustrates sti
péﬁéé&igﬁﬁvgﬁgiGﬂﬁm#ﬁ?@“§ﬁﬁb@¢nent of periodonta
system 200 i ncl udes a hand piece 202 and a
* di spémdingaciunalab baémd Odrdwiitié R RORiIBE ecei i
i nctignbbfom ah EXtGYEItHEGr MOMaEiSm €29, ai*o%tgﬁ%ﬁs&l%%‘ﬁ;cel et 2 rigger
the triggering device 229 includes three fobt pédals
* 230Co®Ring2a¢r fldheo the haHABEH PRbESHS Cce 229 activates the
transducer 227 (Figure 10) and initiates fluid flow

* | n AcpilethampaeioBdbas b Bitid GG éaf@%%;gvi ce 229 is on
er

the hand piece 204. In still anot odi ment the
. triE@RﬁhMQﬂﬁ%M&@ﬂk%%%ﬂdmﬁ&ﬂes software that allows

voi ce activation. [00120] The follow ng sunmarizes and
o desCalibh@sg ¥ bbasnhedtibt; 8 flyare of the
peri odont al gyste%1%@OH?F§68§%£%§T§R$ <" Siflvrar y
o desbiilias alBsle bRpR O HURLE deoron SO LYY L he devi ce’ s
el eﬁteﬁvcbﬁé%@ corr%ongnt s, %ge?ﬁ%ngf @%%I%vﬁ?ﬁcaf’ﬁ%‘?éeﬁ@‘-‘?ﬁ?rl?erfom
» Executes the data acquisition algorithm including

. ini]jﬁ@;g'é)t@u@r@gre&p&ﬁiw])&%pﬂ sacoustic signal and the
subsequent calculation o erirodontal pocket depth, -

o Di spl & s Stores and protects patient
] ﬁ&éﬁﬁﬁgﬁﬁtéﬁﬁ%@gngggggggpte’ and ¢

i nf or mati on,
o Congini ' al, devices. [00121] .The

peri oqg E%?é%%%%%gg%%&ragd g‘ﬂ s ,pgzggmegmpar gnt dotabasen
o US@fabihid &edriving an external video display unit,

. Is capable of receiving software upgrades,

] Supporting network communications to transmit and receive patient data,

L Communicating to a remote Internet portal.

[00123] Figure 15 illustrates an embodiment of the functional layout of the periodontal

system 200. Table 2 contains a list of the major components and external systems that interface
with the periodontal system’s 200 software application, and indicates their main function in the

device.

Table 2
Component Descripti
_ ption
Ultrasqmc Transducer Emits and receives ultrasonic signals
Solenoid Valve Relay Opens and closes water supply

26




measurenent of a patient's periodontal
system 200 consi sts of a handhel d probe

peri odont al

waQRe/1@54761 gger i ng nmechani sm and a conpact

di spl ay/ control |l er
an ultrasonic pul se
the patient through

condition. The
PCT/US2006/012255
unit 204. The probe 202 transmts

into the periodontal pocket 112 of

a streamof water, or other liquid

d for acoustic coupling) and

(typically, require

capt ures the echoes resulting fromcollision of the
kL some—wave—w-t-h-—anatom cal _features in the

E% F%?%ﬁt al pocket [15iEEEnASHARIREeRIDTPEREOr commandds firy

wi thin the display/
anal ysi s algorithm

contkr oﬁefl‘&m‘iﬁ}"’t’ ard g bagkeeardaie reach the desired
t 0 %Oqu lg¢ation foi 2 giveuspan,enécho wi t h

2 Ap9Hise gpqeketdppth messirsdiontt al

LII A\ A

the o1
P“‘F?ré%? ST 130 (e. g.
The softw

p%E‘ﬂ(Sé‘P el’fé‘ﬁ‘?ﬁ PRk feithg tramsdueersind Wedves the

[ NN122] %@%

%ﬁgf@%& pl-av/ cont rol

VEFIST ey

e clestrice] signal cenatefl by hslultrasonic echo
&ﬂ@@ s 5 slenal resgived st thepulsenirceigerand
| CRRVer}$ sampley 40 dlalltﬁé valedst war e

Singls BoREamsHE (Yol

Control features in

Suppasts heropergidng systern yt mng thOaftware
@prlisation. Exeqyifs thy datagialyséd algogithm and control
SommwpRds apd/pf signalsoni ¢ _pul se upon

et
Fla‘; cpghDusolay o ¢ | ggdrViddogersen thetdsihemainwseimetace mediger
T Seusite ﬁlePéaYg a fA@mptSp@@ranmlt 8@ich 2 8ich-8Bdi)ive screen integrated
( 0 Ge5) i ng wat er | ithe detieeellah pandhdispthypr obe 202,

Aud

R ek Apmlifien ¢ r ;

q ot eudic feedtmek ta tith wertcoaeshing data acquisition
eveptsahd theisiaty of Hevigeaeddiniessde pt h

pronpts to the usef
readi ness to perf ol

| _ electrical_siqnal
| Compact FlpshiMemory. 4] | Broxidendpts firageampasilpnt al  syst em 200,
Exteraal Nepwork gipgnecm we dtlows thia sser,svidhesdfitiargpplivdiid, & u gi)load or

deier ordi patjent bisit ataltoak framSCoantr-a8
repesitoswarsidafi;ome defiice 10i degicd ahdiscldwnload

screen and 1CD dis

bofwagQfpgradesReact i ng to user input

via the triggering
Sofgngre Favipmmenht and
dat ab se .

Opejpng ; hit, o Is
oo onf et BBy

nsm

I s capabl e of driving an external

mechanism ¢ Storing data relating
al | exams perforned in a patient
vi deo
capabl e of receiving software

net rk conmuni cations to
guf e @g@ngon the periodontal system 200

includes a microprocessor that runs using the Windows XP Embedded (XPe) Operating System,

which is a componentized form of the Windows XP Professional Operating System. The

componentization enables the operating system of the periodontal system 200 to be customized

to include only those features of Windows XP necessary to the operation of the periodontal

system 200, and the exclusion of those that are not.

Software Development Tools

[00125]

The application is preferably an object-oriented Windows application written in

the C++ coding language using Microsoft’s Visual Studio 6.0 IDE (integrated development

environment). The application may, however, be implemented using other computer languages

and with other tools. Software modules including graphics tools, device driver programs for the

A/D card, the touch screen control electronics, the trigger device, and the audio speaker are
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« Communicating to a renote Internet portal. [00123]

Figure 15 illustrates an enbodi nent of the functiona
woayuns4ob t he periodontal system 200. Tabl e 2pcomsa006®12255

a list of the major conponents and external systens

that interface with the periodontal systems 200

software application, and indicates their main

function in the device. Table 2Software Environnent

Operating System [00124] In one preferred enbodi nent
I pvention, .the periodontal system 200 includes
prégér?#lg ?‘8%?%@8@%%#’“&%?“ & FFRaceresea§Y theapmlicainanga d@amically linked
libnp@dda dlesXPe) Operating System which is a
conponenti zed form of the Wndows XP Professional
HaeBRA_ e BomyiSi¢€M The conponenti zation enabl es the
operating system of the periodontal system 200 to be

SiplB R ToMphir bhE PHlEsGN! Y- those features of W ndowsXP
necessary to the operation of the periodontal system

[00226), andhe periodumhlusiiirs 060 0RAER ap ﬁ%ticﬁfp‘?ef&%ly el bh \Q%lrngle-

nt Tools [00125] The application IS

b°%‘?_éé°?’l‘é’?‘g%ﬁ?¥ qRP jaBé: fonisinseH Pethe Wentoukar it indabfrosre

comyopértte Thiscotripatef PrefefBNi HAga | -IFUAAS: J45™MEL M 0((‘){)(9 Er%]::ets'so?' with a
rated devel opnen

Vi St udi 0.6, 0 t
vid Eg&lﬁ?}%ﬁ eg IC?TW@r-iﬁ ée'ég\(fsggs #RshV T8R60RAFeehips) eFurther, it

prefermplyd R BUS RAGLEHRREGO IR kSbokARMATES, ARTad-A hve (crT)
r S. S re nodul es i'ncludi ng graphics
mﬁggﬁé ,ﬁi@‘bﬁ‘%"e‘/ @&bﬁ#%“&ﬁﬁfg%@n#eé?owféwm%e@drsﬁﬁalfohe(USB)
portsgwe eepntscartphllel #lopsit foRDbreGenbirdrids ﬂlﬁﬁf/&ﬁiﬁh g&PIO)
di eaker arepreferably included in
pore 4 bl o, SRR P 0 saE T e FrcbuomopmctFieh adapter,
Othelyaembringtixink ynput and@dtphi ddkcNoms Rlelalsofpbdsiie anh@imgscope of the

inv %1ronnent Si ngl e Board Conputer and Processor
00126] The periodontal systenmis 200 software

application preferably runs on a singl eboard conputer
Tb“@ﬁﬁF*B&bpﬁPﬂ@'and contains all of the interface
[Oolg?{sdvvare and software conponents. This conputer

f er abfYVIF4Esisive togply sopsifiveRtdeshicr@eBANAOGAG AoMOESSOCD is the

preferddRwag for operator interaction with the periodontal system’s 200 software. The touch

screen is preferably used in the same manner as a one-button mouse. A controller board
preferably converts the analog signals coming from the touchscreen into X and Y coordinates
and selectjon events, and communicates this data over a USB interface to the computer. Driver
software is typically required for the controller board to operate. This driver application
preferably includes touchscreen calibration software that initially correlates LCD X and Y
coordinates with touchscreen X and Y coordinates to account for lﬁisalignment between the two
reference frames. In one embodiment, the driver application is not part of the periodontal
system’s 200 software application, but is used by the operating system to allow it to receive and
use the mouse-like inputs coming from the controller board. The touchscreen is preferably
calibrated before the device is delivered to the user. Under normal circumstaﬁces, the user will

not calibrate the touchscreen.
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VI A Technol ogies, Inc. Twister-T chipset (VT8606 and
VT82C686B chi ps). Further, it preferably has 256 MB of
weAMe/1osTeect i ons for a keyboard and nouse, carooas2008912255
tube (CRT) and liquid-crystal .display (LCD) video

i nterface connections, four universal serial bus (USB)
ports, two Ethernet ports, one parallel/floppy port,

one Ceneral Purpose Input/CQutput (GPIO port, and four
-serial ports. It has PC/ 104 and PC/1 04+ interfaces,

and a Conpact Flash adapter. O her conbinations input

Trigear Be¥i¢fut connections are al so possible and within
Touchscreen Controller

[O(nghscopﬁwof .t({get {r nvent.i on. _
Bho7) AcReriidontal weire 200 e rreferely seislied byihe operator during patient
exqminatihas beetiggaraavite dI‘Helﬁ'igg%p(!btviceEen@@cdﬁ%nbsc'totﬂlféﬁ)eﬁodontal system
zog{oegeg]r red Wa%t for orger ator interaction wth the

“peri & S ﬂ?gto_éfﬂ OV iy the get {pofhdocatipe. Eosratnds eiverchy the
triggeedayica bteyrafaelsly mappddeo GafR k@w@aﬁrse@,%nés’%@ﬁigg Eh%%ﬂerating
sys'?é?r&‘:rsn% résg%g rol her board rqe]f erabl y converts~the;

anal oG o ghar@c8bi e ved Bom Hiedhgser davipeiang eerteindsepboard
seqwenpe otk weaib stz Sybtenes 20D sbBRare RIHcSion ¥Afs SRS RLES
se Bg*c?%%%e%eodvtg; a .USB i nt rfaggﬁ{ho t,oﬁe c_%nputer.eg;Drl ver

%0 Fe 15 T TEET Jeyierhand Elesssppcifiqastionsin readngs to each
l‘ep_bw sgqueaceo (Tae aéyboardigpefiddviee maphiRg is SRR RiTetRR! Y

i ncl udes touchscreen calibration software that

ooitayiti al | X.and Y coardi nat.es. with
! t.odchscr%%n ér?ﬁgtc%&% glogr?%llldnlgrf’ {otybe §djiestiptionabperiodontal system
2005 preferadinathreetpesitierefoot tedal thabis cedreciadioehd gesio®mmial kjateB €200

iSO ESEMRE I ' ' I S not rt of the
m‘E"W e Op ioneh DO B s PR SF 8L 5B i e Ry Bk epte
may Reepedip acepmmgsatedhs U3 synaenivation bdtiveny thetopbratifies SeMnd the
£ VK :) AN ' com.ng fro he, . _
ooBfdal TR ikBor TRVS oy leG ok AR S (HF sl i e or using
voigedpeognifienepiiyefeor e t he device is delivered to the user.
Under normal circunstances, the user will not .

calibrate the touchscreen.hgigger Device [00128] The

per Fadont system-200j-s—preferably controlled by the
oper 1 gxgger_fﬂcﬁg K Segyence | Fancfian Byring Expmigtions |
don, |, 7 ooy The senddavepmmeideys tapth loeation

f B
deV .e T A>3 LILEL o
per| gggﬂf" Pﬁ%’ys;? em 20bTt% begi|n afer@eeperddpitelepth t o

oV e—pext—tooth locatidgn Conmeg@iisiignven by the
trit thpn el or o pBETEY abl v |apeyd ta eextioptidecation
Inpnlft?é‘u?t?)g{d sequences, neani ng the operating
[00130] Preferably, the softiware application interfaces with three components, a water

control solenoid valve, the Pulser/Receiver and the A/D card via the display/controller’s 204
parallel port. Preferably, all three are triggered when they receive a digital HIGH si gnal from the
parallel port channel to which they are connected. Typically, the parallel port is commanded to
send these signals when the data acquisition software receives an appropriate command from the
operator interface. A parallel port sofiware module may be written into the periodontal system’s
200 software application and implément the functions necessary to configure and use this
interface. The pulser/receiver and A/D card may be activated by the same parallel port channel.
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systeminterprets each type of command received from

the trigger device as a certain keyboard sequence. The
woenicadstsal system s 200 sof tware appl i cati onP@@iUS2006/012255
“for ‘these keyboard -sequences - (generated by the trigger

device), and takes specific actions in response to

each reported sequence. The keyboard-trigger device

mappi ng i s shown below in Table 3. [00129] The trigger

device for the rapid prototype and investigationa
lD@@g{odo | system 200 is preferably a three-position
pedden 5 golsngidglyg epensdvates prafimatiepassed thatwegh the valve to the

edodhan i . ' face. .
i E%f’“?@vygtﬁﬁ@ﬁé’g'hﬁffﬁifgf@%fﬁfwﬁ L8 RG] G
VOTREE AUt o YRS franspcer LRSBwhishranvertsthat pnlsbiatomeemstit beergy.
The peisdtd Y .

o peisdiiden Y2 e 10888 thd L8y Q Bl 2RI %1&{ {bguﬁélﬁé B9Fack into an

elede.vi ce can al so be activated using
Sirisd siggel, Waich fs thegisent backde HePulsarReswfarwad eamplaiyeth8A/D board.
| nput/ Qut put [00130] Preferably, the software
AnglygiDigitalBoard nt er f aces with three conponents, a water
control solenoid valve, the Pul ser/Receiver and the

[00432) ar Preferablyribe wwgdﬁwamywd%muﬁﬁﬁed\}hﬁéﬁﬂlb ECI bus on the
I tLhree are tri ere en the
PO R G200 Brorbieey L R P bl SHEn Sand ot roplcaion

receive a digl
prefasabbviariudes aghftwdre todyle thaecontains elt betHe dfepiuaatony and YiBables

BAEAth Bt oSy GRITIRNded to send the i gnal s when
i lgg@g atﬁigldgg% ?Jllléglgrf on s g‘?et &\%Erfgon} @@%OVES iﬁ?ﬁ‘ﬁ%’ﬁ%’é‘ﬂ“ﬁ?"e‘n this
modyearg mepforatd v suphlieddyydhernamtictute of the Board Ipan&hspedt oPME tnvention,

12-5@ fife @5 . ' n_into the perjodontal
systm S0 Bl ol STl oI Reamns
per seived. | rothenespents theyligitel sowples may eonaise m6@ of RissSthan 12 bits, In sl

othérﬁh@f:tfs,&ﬁ@samﬁkerﬁ@ Wa$ B dofS ilc%ég {hanap(ﬂ) n%‘_’gﬁ?ﬁﬁgsj pgva%co?lcei.

activated by the sanme paral port

01 When the sol enoi d val ve opens, water
Fla%irgae"feg]}%ma?f passes through the valve to the periodontal

t em and i 02. The Pul ser/ Recei ver
[00:53;3& era %Qaglcse@%gveaﬂr@g@ i%\:?épagﬂldl‘%]% pistprably dass potaequire any

addifiopa] sefordre ot drivais tuaertate? 26 is W6 leda WO Seslabdtin Bl ating

LNt ' er The transducer 227 then recefves
syotel B ol R &, ot bihah RiCRgEnt o Premel T
ottt oTherd (&) exnhedtiomis psdfegatay intenkil @fthé SerfollGHhl SRMm RRCKHAC,
contddfor @ﬁtélgﬁc(ﬁi"fvr%erly beapqgviée%gptlhg geap Xf tltlehc%viAc{e.D board.

Audio Speaker

[00134] The audio speaker is preferably supported by drivers resident in the operating
system. Software commands to play selected audio files (e.g., .WAV) are preferably issued
using platform (Windows XP Embedded) functions.

Compact Flash

[00135] Preferably, the compact flash card functions as the storage medium of the
periodontal system’s 200. Preferably, it contains the operating system (XPe), the periodontal
system 200 software application, and a database of patient records. The operating system is
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Anal og/ Digital Board [00132] Preferably, the

anal og/digital (A/D) board communi cates over the PC
wousoeamos47he peri odontal system s 200 m cr opr oC e€3MIS2006/012255

The periodontal systemis 200 software application

preferably includes a software nodul e that contains

all of the driver functions and vari abl es necessary to

initialize, trigger, and retrieve data fromthis

board. The functions included in this nodule are

r.abl v supplied by the nuf acturer of the board.

°°1Qﬁn?%g%é§ g%‘% é“é’f"? 1B Sqrpac 'qﬂé}bﬁfﬁﬁ?ferﬁwhq cogipgeiflash erechip kxps I1,
1GH intsize, and farmntteigrs iz fometi st ARy RCAH 558 GoRbveR 366 used.

of 100 negasanpl es per second. In other aspects, the
Exdérgglt@twgﬁgmltﬁggacgray conprise nore or |less than 12

bits. In still other aspects, the sanple rate may be
[00186e Or Prefsbly O pdRBodIR IREATR second. Elati
aoanel. gis IayFyI OOHBB]OThe trangmg%%mc?gllofﬁﬁngldemes

PHER WSS ARIheg Pty oy wigelese (3021 b lognngetimss. rRytferablyyihe Bthefiyt hardware is

intépiisted infB¢ confut s\ erate and is
naSOnt r.lol I ed;?% ofle}tviﬁr\[/(gdrrg&fs glgeis nltg d %}gthgﬁjém lg%cgl}rﬁrt :ﬂ‘ﬁ wireless
AQVAIE IS AD gppeab madile that ey teladisdits the omhiugerr @hle tnakesiaP) pRAL] of the

wirblesJEiiind: GladBthrod GHARIAL ibikigioni tor . The LCD
connection is preferably internal to the periodontal

tem 200 ile . a conpection to an external CRT may
[oog%ﬁpr ov %Oé%‘a"' fg]pr‘f‘ﬂ‘éeslaéﬁf‘ﬁ’ ?l_sl‘rﬁ@a‘ér@@ﬂ’ééQﬁmWRpli@fﬁeakéaurmain
tasisOUh&% inchide tiiogti@tos PR, ditSadahighion AR SHSHHRACHE Bhinhance o a
of twar e

LV .resi.dent in_the operating system

dat%gaérﬁ’?grﬁg%enf Bighmagon and 8?5?=é8‘§) exiema) interfags (e.g., .WAV) are

i)r ef erably issued using platform (Wndows XP Enbedded)
[00438hct i ofbe oreonquantertiek fsins ﬂl@@&&%ne?fﬂfe@fxﬁﬁhﬁ’on, &{g_eau oty
fin& : tions as. the storage nmedium of
R TR R e L R L R T
mt%fhfaélébe memmwee Ron{IR} or ctaratehxpegi ﬂ@?’dms@itls_it%é?h%éﬁ 28 Qigger
devRE,landadcE; : abase of patien
.evr ecor ds. V%he_ﬂggtz%da@%‘agg Sesnt Se?ntalfltgg%ﬁis?r&‘ﬁ’?'eghet @5 may also be
- &venagdip decdback vigde autiospeekerar d.  Preferably, the conpact

flash card is type Il, IGB in size, and formatted as
[00M30Kked nBstivare AdenfhdtabHR1 Elhﬁ ?g;ru%gfgg I firaly B SPYS! i,

be tﬁjsed' Ext ernal Networ Kk
receive thelr mstructions from the operator interface, and then execute the necessary software

and hardware procedures to perform those tasks. Similarly, these elements may also control the

task of calibration of the Data Acquisition system.

[00140] Preferably, patient data is stored in a database created and maintained by the
application. This application preferably controls the entry, modification and protection of patient
data.

[00141] External interface software preferable to communicate over USB and Ethernet
ports with external devices such as the tri gger device or an external monitor. Preferably, the
external interface creates the ability to communicate with a web-based repository where

periodontal data can be stored or retrieved. Finally, it preferably allows the passing of patient
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[00136] Preferably, the periodontal system 200 can
communi cate to external devices through wred
wOBwtsemwnat) or wirel ess (802. 11x) connecti onsPCT/US2006/012255
Preferably, the Ethernet hardware is integrated into
the computer and drivers are supplied by the
manuf acturer. The wirel ess hardware is an optiona
nodul e that may be added to the conputer. The nmake and
nodel of the wireless Ethernet nodule are not critica

o the invention. [00137] Figure 15 provides a
da{gara&%H?%fgﬁa“ Pye l&?PO?l X5t P devipsip rratiher ovithin thedentist’s

offiee, mdttasidsfronT btGBalicBRbuES otd & SRRRNAL 8f cdnthBihAGe, data
acqui sition and calibration, the mai ntenance of a

b f ient inf f] d data, and ext |
T st B bR B o Sy PReiit robamE spmd. An

operaiek yisellyupes inte thgdeivice Biraugh 2 loairkcrbA. brafol! & thédNSad an

; | s f referably controlled from i
o AR RO AP LB B oS ol SR ek  nemoreg o
datifpgge. efht this peiphifiihelepenitor dehias & Rvowgihthay 410 BB ERRSh Bk MBination

Mdite bEE&n ' . devi and receiye ipformation . ]
it BRor] oo 55 e o ctifon G Ui o iy mode i
pr ?fblﬁz‘f’@‘z{fg‘é @P%ﬂgm busirsertoamiting muridaes, &Pbtdérﬁblly, ifl:] the operator
sinfpibed i ent s. that ntrol the .
12U S| Tion and an g’fsy\g?%%gef%%gle ERd ec‘{éﬁwﬁ‘g“ieeaeé 3pgview patient
atf ardf standgrd £opges pothe paticotrperirdowplendtooth donditied &ee, and

then execute the necessary software and hardware

Grigpplded UssrdaterfcPSirb&ism t hose tasks. Simlarly, these
el enents may al so control the task of calibration of

[00143 Dat dhé\apitai ihtexive WSRO sdvBQiltRbnRriaf ?Eﬁm %.actions as shown
in a database created an

: Lent, data i s, storeq, [

o lﬁ%ﬁ%ﬁ;u 0 g% ' ‘ffm’tahsé’%‘gﬁrﬁﬂﬁbf?ﬁf mande uppd to cgaphicallyanhange the visual

appparerfce phibe diabbgivbraslasd beeatd@ idtérsace §3asth{.i cati on and
protection of patient data. [00141] External interface

00 t war nmuni cat e _over B and )

[ gﬁ!]er ne?heg%r? s ﬁalttﬁhée%piei?aﬁlg 15&’@%?@3%&%%&%1’@” een, which

allops ppggers felpEinasiog a amssestle Oned logaed ird, Gie.opEief 8 hAML Yiaird ifoen
heB&they 8alvid t bility to conmupi cate

O i kSO LA b BByl e Aol i Prfaencs e

OpeggorScpees cpraevigve paticahinfdrmation dirdugh tHetPapems Resly Strah) OM screen

allotvh & Bﬁé% Q9 ' a i,nformati on from one
peri odont al Sgl%/%ltg %@%ﬂ%‘é&%%d?éo ARE PR PRRERRI n t he
[001%3 tist's office, and to and from external conputers

r a QuEGrationt isdoaged the aprustvreat view.or edit the record through the
Chart Screen. The chart screen shows information about the patient including pocket depth and

y—t

tooth condition data including any overlays selected through the Patient History Selection
Screen. The operator can edit tooth condition data for the patient through the Enter Tooth
Condition Data Screen, or can perform a periodontal examination through the Measure Pocket
Depth Screen. The operator can view reports on the patient through the View Complete Chart
Screen and the View Tooth History Screen.
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[00142] The typical process of perform ng an
exam nation is shown in Figure 16. An operator

woyepicciasd7y | ogs into the device through a | ogi RCTAISE®/012255
The -oper at-orr can then | oad an .existing patient from
the pati ent database or create a new one that is then
stored in the patient database. At this point, if the
operator creates a new visit they are functioning in
Exam nati on Mode and can perform an exam nati on and
enter _in tooth condition data. Usage of this node is

Compmen.Scrgen Informafigr ed a usage towards busi ness

untl ses. Preferably, if the operator
;o(ﬁﬁ A oo erzgn. Enfer SO%F%%W@@ Sereenclfeqsme Pocket Depth
creerm (ﬂzauoﬁm;gete Chiresdresk, Meferoamdr
MR 30 S B A o

ndard reparts on the patients
ﬁe@oottﬁét%gm&‘{]fougﬂog thescrees aphi cal User Interface Screens
[00143] The operator interface consists of several
Scr@pamgformiatie texpeci fi ¢ functions as shown in Figure 17.
A cRatimgmeimalexsof tware |ibrary may be used to

gr aPfeidetlahy tima bithe curfdiy Moh&sd it APREAE BRGE e ifit]
di alewyvisioxes and operator int eS;face scr eeﬁgtd%tgg‘ld4th‘]‘elfl“sa

FheStand teytyvalyich Btuged b 1hk 6 :
t hramtlhsctdem Logi n Sc ?reog%p V\hlﬁ%ét&gmh%s\f\ag& Sg;ﬁ%%r%t%x Lelgiye to events
IsoglunretiSdatind tiRRSPIREHoncOBGSnih RIHAH. | ét&ns 1€ operat or

oS Hidlp butedn Wit AkRGRESRVN R 6 Nl
i nfthe It fopids fnB&OUMe bdigenAC c%lgn gi?}ieael\é[ ?I%{il‘ﬁ ﬁgevam section in
preferences in the Operator Screen, revi ew patient

TodthConditibh @ableir ough t he Pati ent Recor ds Screen. This
screen allows the operator to select current patients
[(ml"ﬂ 11 oadPwferdbly, cevent @rdeayvéoptin BRSwit 083 dait Qigta?aﬁesented ina

t oper ator can view or e
tab‘?*gg%‘?ﬂ IPR?%%“I g{“ﬁ"@ g’r\%trot‘“z%&?”é%ms aMdn eKsY to maginaiegweadability,

the tgﬁﬁ\ns%fﬁm dﬁm@unrl] onﬂyaigbubeth !itg tidd (b adér&ﬁ'g@{iie%u #Fotther
condi tion a clu over
o %E}sggﬁxﬁnﬁ%@ Si8 P Eupher ogfeet H?aé‘tbSPVS@éq%eléﬂq o iednciag all of
et;lﬂiwb E‘FT@P‘?@% tbﬂh:lﬂﬂﬂ nfay::%&ﬁto@wﬁﬂﬁ dirl oy R E)S{ﬁt“@t&t@ﬁocfonﬁl disease, or
nt er. 0 ndi tion a Screen,

eore g%&hpéer gt?%?%o#gi fint‘!??“ é)‘i‘ﬁﬁﬁo ﬁglfqeé’ﬁﬁtf?ﬁe@bgﬁsp?ﬁe'ely)
001 asure_Pocket Depth Screen The operator can view
[ por t sCiindaia iperefershty dispayeryior ¢aakelovatiow ofa iaie t Ehe@atibns
mayde depredagd the View Tooth History Screen. Conmon Screen

I nformati on [00146] The Chart Screen, Enter Tooth

Conditilﬂa Ithata Screen, Measure Pocket Dept h
. or the location on the Distal side of the tooth.

* M for the location on the Mesial side of the tooth.

» C for the Central location on the tooth (i.e. between the Mesial and Distal
location),

In other aspects of the invention data may taken in the interdental space and denoted as L.

[00149] Preferably, the data displayed for each of the three locations on a side of a tooth
(and in the interdental space) is:

* Pocket Depth (0.0-9.9)
¢ e Furcation (0-3)
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Screen, View Conplete Chart Screen, View ToothHi story
Screen preferably have the following fields at the top

wandeios476m of the screen: « Operator nanme texPCTAIS2006/012255
Patient name text. » The date and tinme of the
currently |l oaded visit, which is the current date and
time if it is anewvisit. o Status text, which is
used to pronpt the operator with status informtion
relative to events on the screen. « Current date and
time, updated once per mnute in the status bar. -«
Hel p But Resssston40-3s ipeing th MilpyéHasifieativn whivk isdtepmBed Refe
and | oadePiResFembyant section in the help topics
lhggfx for the screen. Tooth Condition Tables [00147]

[0 er abthp, toatl gendition dair displayed dnteadhrioathamy inclidé:h t oot h
condition data presented in a tabular form In one

enbodiemeSippuriitth (8 SorSeg SlafPRShEHAI Nts and in order to
maxi mezevisyiagaps) i ty, the chart presents data from

only @i Giersh@®Rt at a time (one quadrant of the

mout hk. Nif3sif ﬁ%'/pg ' of . the invention, any

nunber of %eée{lﬁlsrlm ggés’p@%%%%rtngb up to and i ncl uding
LoginlScifent he teeth. For exanple, the dentist may choose

to view a single tooth wth periodontal disease, or

[00831] or (T stieed 88 pRfer@AEMRe HiitBes@den Hﬁ@ta?é&lmﬁ %[d%‘%?etzllg]pgv%ered

t l.of three or five teeth, respe
on- c'gr?g’i%%a’.bﬁ’ 8@?":} S Sergends present P ifies parespeer frentionsaflthd devize canbe
actiyatediestcopttilogihihe tHe@e@td R RS ovie or :
but{oh & 4R %{ j on on teh e D st a?hﬁ??‘é’g ‘é‘p(;)fq)%{1 ﬁ)te‘&? g%?ﬁ‘_’we-’ %?notp Login
he’ | ik 4’%??3&%0%10%@%\)%@1 uging dfe deiee. t Tt Way, anyGafzotelken is
assadimgedQeitit that opbratoat Profrably, Wi thdPehitol is fishBELNE gtg'fetx %iélation

ial_a | stal | ocation). In other aspects
the’ul’v%‘\?"e‘@tl?%#g &%‘%‘t‘% ffPﬁ*lé%%Mfﬂi)'? Sereen.i Whesy thetwcaurs thisacreerepreferably

becomerdhechlpscrden visible. In one aspect of the invention, if the device is inactive for more

than a configurable amount of time, this screen becomes active again. The login provides a layer

of security for patients’ medical records. Fi gure 18 shows a notional view of the Login Screen.
[00152] The operator encounters the following fields and buttons in the Login Screen:

A. Logm Button: This button opens a keyboard dialog that allows a person to login to the
device. A person can login only as one of the selectable operators and with that
operator’s p.assword. There is always a login available for “Administrator”, and when
that person is logged on they have extra functions available to them (e.g. they can choose
to add new operators in the Account screen).

- B Shutdown Button: This button allows the operator to “soft”” shutdown the system. This
is the preferred manner to shutdown the periodontal system 200 device.

C. 1Periodontal system 200 Image: This image is available to show the device and the PII
0go0.

- Main Secreen

[00153] The Main Screen is preferably used as a gateway to the functions of the
periodontal system 200 device. On this screen the operator can also logout or shutdown the

device. Figure 19 shows a notional view of the Main Screen. The Main Screen can also be used

34



[00149] Preferably, the data displayed for each of the
three locations on a side of a tooth (and in the
wonv@yridernsal space) is: o Pocket Depth (0.0-9. 9LTAIS2006/012255
Furcation (0-3)We Recession (0-3, or using the Mller
Classification which is determned in the Options
screen). [00150] The tooth condition data displayed
for each tooth may include: ¢ Suppuration (S for yes,
bl ank for no) « Mbility (0-3) ¢« Edema (0-3) ¢« M ssing
ing. for yes,. blapk for ng). Login Screen [00151]
o %ﬁ"%s"éﬁgdé%ﬁ "‘P‘i Sehy e é?‘ngP‘g}gft {ratist mithiaggessde p databade eoplainpethe
stapiiradh of daee 2 vécommienided @v@ERS treftmemaBHRERAP Ve %Mﬁ%ﬁk’%ﬁh?@md
cosfii&EeN is present no other screens or functions “the
evi ce can be activated except to login to the device
or to shutdown (power down) the device. Wien the Login
[0H5#k on iBreobéreterchcointerothe fetibwing dalds halipRo@d HReN Sereen:
usi ng the device. This way, any data taken is
5. SPRhA DR bR E O . raply, when the
oper at or iswftlibﬁigﬁg%al\jmmt Q%éri}yonet}gegrgménngpﬁ%% t hey shoul d
|BgMohd Battors The@ \bufiéhs ke MeloBtatiPloN aiils §6 0ens Y B513, L A18L
0C CAtteButs,hOptions; FREN LEsiM o iRt t?ie DERAES LN e, I?E tgls‘?’ét g?{’ ds,
visible. In one aspect of the invention, | e device
Ac¢onnt Bereeri ve for nore than a configurabl e anpunt of
tinme, this screen becones active again. The login
190833V dedhadpapyrnScrsen ssaswlrio tigplayinfopablicRibedt HERGH SR
mamFEBiesS i . Fonal .view of the Login
Scr.een, to[%%‘?%gzsfatT S%E%\glﬁlgt% %aggéﬁg%g%‘?c& @Wﬁﬁ@“?t&ﬁo%ﬁ%ﬁ& A
user yili gpdo thiwscirgn togesinfarmetive o cyirent Seoee statudand D@k Planation on how
to uBadté SBir It hoa di al og, t hat
gl&lt ows g&%{élfts E%B{egﬁlsg%ﬁogoﬁéeg&%ﬁ% deCoRIEreeBn can
[00# in oﬁ% as one of the sel ectable operators and with
t operatR5FALY cpcoyatfys ihe folidvang:fi¢lds aall watioms & thedicount Screen:
avai l abl e for "Adm nistrator”, and when
A. Account Summary: This section preferably lists information on the dentist’s account
such as account stafcus and the number of uses left on the device. If the number of
penn}tted uses left in the account is low, the number displayed may be red in color and
warning text appear below the number. If the number of permitted uses Ieft is not low
then the color of the number is preferably the normal text color.

B. Account Functions: This region preferably contains buttons that the “Administrator”
operator can use perform account operations such as:

¢ Add anew operator
®  Order more supplies from The Supplier
® Order more device usages from The Supplier

C. Inf(')rmation on Registered Dental Office: Textual display of the current owner of the
device such as registration number and dentist office name and address.

D. Perio Imaging Inc. Information: Contains textual information on how to contact PII.

E. Periodontal system 200 Information: Shows the current device’s serial number, as well
as software and hardware version. ’

F. Return Button: This button takes the operator back to the Main Screen.
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that person is |ogged on they have extra functions
avai l able to them (e.g. they can choose to add new

wopercans17e i n t he Account screen). B. Shut downpBuiuSes/012255
This button allows the operator to "soft" shutdown the
system This is the preferred manner to shutdown the
peri odontal system 200 device. C. Periodontal system
200 Inage: This image is available to show the device
and the PIl |ogo. Main Screen [00153] The Main Screen
is preferably used as a gateway to the functions of

0the geriodontal system 200 device. On this screen the
RYORS B8P can al so | ogout or shutdown the devi ce.

i=ehur e WS noti Qn vj ew of the Main Screen.
(013t & TheThs Srdte bretbhbe low BB OPHRGH o Hprabd dowiis or hr
preferenosefon the devieenmid fisrahd ecesiaTinicadurepichl) FASK 8§D boh B selected from

t : ining.the standard of care and
o 10 RE LSRN LAY b SerdisPrrnls v PebB vy anete scren
Figyea 3 leshowssa wiona et afithec@midind Scpgen. [ 00154] The oper at or
encounters the following fields and options in the
00BN Scry : Metik rd pti.on.  Textual, i nformation
[ on]the égﬁ%n%ﬁ?fon BP %ﬁhﬁﬁ?ﬁ%%§¥“ﬁﬂg@@&buttons t ake
t he operator to various screens {Patient Records,
Ac cIgtencagptipesfer topfameasuremagniscamerder| | ow t he curr ent
QPes ator to | o%][g)ut. Account Screen [00155] The Account
& PSR @ aigy PeIPYPE SSHREST or mat i on about t he
y wfacturer, to provide statistics about the
ESZ%?HO “’{g%@‘na"é\%i ce, and account information. A user
W | hui8ondhQ dbfliSosCr een to get information on current
account status and an expl anation on how to update
their account. Figure 20 shows a notional view of the
Account Screen. [00156] The operator encounters the
[Ook@hl oW fields and options in the Account Screen: A
ount “SRTES enepptgrsdhedpliesving fidddsend bityons insthe Options Screen:
i nformation on the dentist's account such as account
¢ Optiondrist: THieprasents et aptralss wih h @6 view of SRAGY k86t fdf

t henadifiehiém. Eincpslavietl) thelcdussls fdr@fdse dftiohReRESRWRbonkSvisible i
| ovhe @ion Yievber di spl ayed may be red iiﬂﬁcol orrgf%gnod sblem

B. Option Yiew: The View area preferably houses all controls associated with the option sét
selected in the Option List. ‘

C. Reset: This button preferably resets all options back to the defaults.
D. Apply: This button preferably applies all modified options to the device.

E. Return Button: This button preferably takes the operator back to the Main Screen.

Patient Records Sereen

[00160] The Patient Records Screen allows the operator to add and edit patient records
stored in the internal database. Each patient is preferably assigned a unique identification
number (ID) that is stored internal to the device and is used when transferring data to external

devices (such as the PII Internet Portal). Figure 22 shows a notional view of the Patient Records
Screen.
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rning text appear below the nunber. If the nunber of
Egrnit?ed usespPeft is not low then the color of the
wounisansd7e preferably the normal text col or. BPCATS2006H12255
Functi-ons: -This-regi on preferably contains buttons
that the "Adm nistrator"” operator can use perform
account operations such as: ¢ Add a new operator -
Order nore supplies from The Supplier  Order nore
devi ce usages from The Supplier C. Infornmation on
istered Dental Ofice: Textual display of the
[Odigﬁr ent Bfraigt encopmtesethe fllowing ficlds alrdeg)hsltsﬂ&thedhz‘ien.t Records
Scraemyber and dentist office nane and address. D. Perio
maging Inc. Information: Contains textual information

A ; szxn ﬁet‘%?E ﬁg & 1F1>'| "hgs Esﬁ p{lz ! ?ygez\g%;vglg)ez%)/%tgg{?géglgqjmﬁqnt and
I'nf 122 Peco tﬁ% tthé? HETAL es the patignpseleciion the Vigit$election
o maliid bl Rt
Vai e e 2L e gl ey seis s prefrablyedatnds Thisifisksn
prefera ﬁ& %ﬁllaﬁﬂ?ﬁ@n%perator to set up and store his

or hes ANdRehEEEDuft!

of nMeas LB Pbfa ik i nge, e patient ID, date

9 G § o2 pt Revpperd pflops Bt o
Li st R i ol i 5]1: g ot mé nat'er?t 5f otfig

I St. » Sender, es3).” AfEr eniry the new,pati is preferably
cont r ol gisplafedih ﬁfe@'ﬁ@egﬁ Keﬁ%ﬁ%‘le@ggﬁﬁe?y iﬁg 1@%@1

Figure 2 shows a notional view o Cie ) ]

Sor ech. TUROTESbutloR pickhshly HiRhs £RAKS KNGS iRt Bl GHO e
the screpsatono kditihe patichl iBloRAS1R BralBk hARS alist gfﬁge ient ID,
measur edmeabf R Relel @hd addRBgaker and m crophone Vol Ume
settings * Login screen tinmeout ¢ Quick notes

def i n¢-t Pelets; Thi® bitelpreFsblpP@Te8 Lk cOFRAMIBhWatog th Sonfirm if the
fol | owi prprétoretait tadeletbthie patiat. INvté: APatidnt ¢201351yPe/dBRRA ifihat
Opt i on batishtdoFmoshpeeseritis. t he operator with a tree
view of options to select for nodification. Once

sel ect eBind; Hes butens prpfsrablyropers asizlahit aewythebReadty enter the

become Wistier|leterspf the patients last name to allow for quickly finding a patient in
the Patient Record Selection list.

o('Df—I"'t
o

B. Visit Selection: This list preferably allows the operator to view all of the visits that have
been performed for the currently selected patient. If the patient is newly created and
there are no visits, this list is preferably empty. When a visit is selected, the visit date,

displayed at the top of the screen, is preferably updated. This field preferably has several
functions:

2. Add New: This button preferably allows the operator to create a new visit record
for the currently selected patient. A new entry in the Visit Record Selection list
for the current patient is preferably created, displayed, and selected. The new
entry preferably references the current time and date. A warning dialog is

preferably displayed that asks the operator to confirm that they want to proceed
with adding a new visit.

b. View: This button takes the Operator to the Chart Screen in Review mode (see
Figure 16). This button is preferably enabled only after a visit has been selected
in the Visit Selection list, or after a new visit has been added.

¢. Edit: This button preferalby takes the Operator to the Chart Screen in
Examination mode (see Figure 16). This button is preferably enabled only after a

visit has been selected in the Visit Selection list, or after a new visit has been
added.
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the Option View B. Option View The View area
preferably houses all controls associated with the
wopticamosget selected in the Option List. C Reser/usiivemi22ss5
button preferably resets all options back to the
defaults. D. Apply: This button preferably applies all
nodi fied options to the device. E. Return Button: This
button preferably takes the operator back to the Min
Screen Pat i ent Records Screen [00160] The Pati ent
‘qimic all ows the operator to add and edit
pat en é‘&?Pd PR preters ltyht%keﬁ theeperator bhek tihe MaintSacdan.
patient is preferably assigned a unique identification

Paﬁgﬁ@@;aa,(mﬁ Jhat is stored internal to the device and
IS use en transferri ng data to external devices

odiserch a | ur e ows a
[ n ojtz“lC on alsI]{\?:ng\z;sz;lé Ch%z ﬁ Egg é\hteiltS gér?? Eothﬁcp)l ?ycf‘gl t%&%&%ﬁ“ﬁ PSetEpment data
ﬁOW%ﬁngﬁWef&%W@SQf tehth ahdtabdav pn@elﬁtat&indﬁ to@ﬂﬁcondmon data.

In QRigl(i:tidrﬁgﬁ% g ézg:{iﬁ:gﬁ @ﬁdoﬁer&) d{?ﬁﬁf f)eﬁi rétf%g{a%nyp Aii 4 Visits Aﬁﬁéta displayed is

ret%?YS& Sowythe igtema] dasbass. Emlreé-’ﬁtshwmh rotipel View Wi te FaB&R CHart
ScAthen the operator changes the patient selection the .
Visit Selection field preferably updates with the |i st
[0% al | plﬁxSt visits for that patient. In addition, the
Hi ent THE ARETatRs ?ﬁ?“ﬁg?é*dheaf"n?‘ﬂ‘ég fields wid optienssi the @nticrit Shart
Scrpmeferably updated. This field preferably has several
functions: a. Add New. This button preferably opens a
Ser [ 0 at aII Qus the entry of a
nevg;;eghhffaﬁq:éﬂe Qat $§ b T e o e
?ﬁ%@l éfaa Fl-‘@§1§}= datagisplayed is

gﬁ:ﬂ;yfe ? 5‘% Ajews.i n
t hg, Rat t ele 8‘#@%@ the etz for Hiewmgmt%lated
8n T'o ﬂCo 3 81% at %‘
b. Edit: This on preferably opens a series of

Ko ytaoc Nt 2008 akabe e it MRAPRLA 0T 10 o0 L the

patient information (patient "nane ntist office

patToetlt Cbl[dlnen Data Table: Tabulated tooth condition data for the currently selected
quadrant according to Tooth Condition Tables.

D. Option Buttons:

a. Measure Pocket Depth: This button preferably takes the operator to the Measure

Pocket Depth Screen. Preferably this button is only enabled when the operator is
in Examination Mode.

b. Enter Tooth Condition Data: This button preferably takes the operator to the

Enter Tooth Condition Data Screen. Preferably this button is only enabled when
the operator is in Examination Mode.

¢. View Full Chart: This button preferably takes the operator to the View Full
Chart Screen.

d. View Tooth History: This button preferably takes the operator to the View Tooth
History Screen.

E. Navigation buttons:
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date of birth, gender, and address). c. Delete: This

button preferably brings up a confirmation dialog to
woandsmwm76f the operator wants to del ete the paCcirasRe06/012255

Note: a patient can only be deleted if that patient

does not have any visits. d. Find: This buttons

preferably opens a dialog that allows the operator to

enter the first fewletters of the patients |ast nane

to allow for quickly finding a patient in the Patient

Recor ¢ 1c(i:|ti LSt Visit Selection: This |ist

preferab] w;a b 5 @g BP%?IE)rTth@ byttengpeafirabdy seldeebetween facial

visits thgt ﬁ'%fg bl Prrasicg oy Festh Ghas apd the Eooth Condition Data

selected patient. If the patient is newy created and

t herepar L Sio IS, is list is preferably enpty.

When a Vg@ﬁi{%ﬁ%h - gv%%’ihnelt ¢ §ra§gf 8&“38%&1’%@@@ éd”l'a@h set

the top Rt AESE %%&;Tablg eeTethg){ 2t Higtedge alygyfabulated in the

field prgsgra gu p‘% sever at® PIREE FEHgcle By losgtipnaypoth, by
This button prefrera f’y all ows the operator to create a
rReviSalécs Hlistér9BWefdn! Bis biien lected patjent. A
oSty Sl RIS pEBR L L B LLLE Pty
curtheMéetip@hdre Bid WisiciPpaai tﬁﬁrﬁﬁgﬂong Eoetﬁfl T ’on%e%%%% ;%W&ay "
sel@etepd. The new entry preferably ot eararsncgs (g History
gjriﬂe(gt time and date. A warning dialog is preferably

- Shiday €dDuten-3Btons: MEheQIRkBAHreb@b16 L8 ol Wi y
oo hpefemurii et e by Al b Loty M %‘%ﬁf’&eu

butHignryttakies Dites IChat apRbpriatily Bebel HilerSGh ;
Revelediionpde (see Figure 16). This but teén igeg%}le er"S‘t}}S‘i}’ry

enabled only after a visit has been selected in the
- stetwrmputton; Bhis bitton takes thebieestordathetw/thel Sirbrn RaSorBEEReen.
added. c. Edit: This button preferal by takes the

r 0. the Chart Screen in Exam nation node (see
Ent%g?@%%ﬂé‘.“"?ﬁ“@%f@on is preferably enabled only

er visit has been selected in the Visit Sel ection
m"ﬁ‘it , thea’fs'i’% rﬁgﬁz ,{%ﬁz{;p@p@m Regerbie epeddel et t@th Retlition data for
the Weientoncording & theTdodnCanaaiof Tablby ATPKESailGPREGALRE £33
intefufl dafMBad¥Pnd oS5 5.8 Mitered is stored in tho )
asc, and any data entered is stored in the internal database. Figure 24 sho

notional view of the Enter Tooth Condition Datq Screen.

WS a

[00165] The operator encounters the following fields and options in the Enter Tooth
Condition Screen;

A. Overhead Tooth View: This is pref: i i
: preferably a top-down image of teeth and
to the operator the current tooth that is selected. ¥ 1o used o show

B. Teeth Name: Textual name of the currently selected tooth.

C. Tooth Notes: This field preferably shows the textual .
patient for this tooth. y xtual notes currently entered for this

b. Custom Notes: The operator can enter in cust icki
1 om notes by clicking the Cust
Notes button which takes them to a Keyboard Dialog, ’ s om
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Patient Chart Screen [00162] The Patient Chart Screen

is used to display all the periodontal neasurenent
wdav@/s4om a patient visit overlaid on i mages ®8CTiUsed0k/012255
-and tabul-ar presentation of.tooth condition data. In
addi tion, the operator can choose to display patient

data frompast visits. Al data displayed is retrieved
fromthe internal database. Figure 23 shows a notional
view of the Patient Chart Screen. [00163] The operator
encount ers the following fields and options in the

Pat i erft ‘€qay Notey Thisis praferatiyandd tohigartthe fgsifiedont al  dat a

| ed as 0| nts for each neasurenent
a’%dﬁ*&“h%nﬁsi/ a@f@j bl vnfion g sl
[

teef1 aecc%rS o Slesyed is preferably

CONNG O !l% e h| story selections and the Tooth

Sel ectlon rroklgs1 Preferably, a region of eight teeth

i s hi ghlgvahhe6 radsat e e th | ]
t abul at egdg hﬁ%ufﬂf@dtaTtggL l?h%%;ee %g T gglect fyogn facial
Narme: Tepgbdal name of ~t he curre F ‘El ?Oélb ppditgen Data

Toot h Condition Data Tabl e: Tabul ated tooth condition

dat a borTdotheSetettion AktoywsSEeHLREr I AL bEESHk i

Toot h C@ﬁ&ﬁﬂlﬁ@%lﬁ@b@ﬁ@hte@n%fée@m (Pﬁ]n%ref iglgt}g gi}fg]:ns 6t>1t1&=:
Pocket DlepthiConditibsDhtd ThIE THeRpBLRPLY ¢ él Gf‘lo fon on tooth, by
oper at ottodily ot byequthasiir e Pocket Depth cree

Preferably -this button is only enabl ed when the

&p ety Button;: BhiFketrinpedferably Mreiahe &perateRbadk td Qﬁtdhart Screen.

Condition Data: This button preferably takes the
M?J}c’)’grator to the Enter Tooth Condition Data Screen.

e FEP%F?eRthiSSreB%ltton is only enabl ed when the

00T b ettty Pyt e ikisop e aolsetamfobaodontl
meayhrembtk.| A dtorQal P& Fdrm an automated scan examination, which uses the trigger
device to trigger a pocket depth measurement and automatically proceed to the next tooth. An
operator can also manually enter in data for a patient, either before, during, or after an automated

examination. Figure 25 shows a notional view of the Measure Poclet Depth Screen.

[00167] The operator encounters the following fields and options in the Measure Pocket
Depth Screen:

)
—A. Overhead Tooth View: This is preferably a top-down image of teeth and is used to show
to the operator the current tooth that is selected.

B. Teeth Name: Textual name of the currently selected tooth.

C. g‘looth Status: This static text preferably displays whether the currently selected tooth is
issing.

D. Teeth Image: This is preferably a pictorial image of the mouth with the current tooth

highlighted. This image is preferably used to help guide the operator during an
examination.

E. Pocket Depth Data Table: This table preferably displays the pocket depth measurement

results for each of the three locations (Mesial, Central, Distal), on a single
X side
(Facial/Lingual), of the eight teeth of a quadrant. *
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d. View Tooth History: This button preferably takes
the operator to the View Tooth Hi story Screen. E.
wuawﬁgasﬂan buttons:a. Switch to Faci al / Li nguaPCBmiSL@6/012255

‘These buttons preferably select. between facial and

i ngual data to be presented on the Teeth Chart and

the Tooth Condition Data Table. b. Tooth Sel ection

Arrows: The operator can use these buttons to cycle

which set of teeth is being highlighted in the Teeth

%art and therefore also tabulated in the Tooth
nQPHEPREuteNsy Table. The operator can cycle by

| ocati or%ﬁ%@taoot h, by tooth, or 5\;’ guadrant. F. Sel ect
&

Hi stor y pounpj jpu: ']B]Eﬂl%ugﬁn ﬂf’@fab mg}esmum;mtsm an automated
oper at orFFefifacepaY hem starting shedfrajibmeipe Strparrs Somagthis prdferably

al l ons tH} % 8?%‘(%1’; thrgughegalibrationrif e dovise. Afeailivadtiontts

to over | BYAEHPE SHArs 98 aytomatedisaaii ch past

exam pat,l ns o di he Vi ew Toot hHi story

Scr een. éﬁgﬁ%‘l\ﬁgn %re raplyttaksp the omeratentolsieytard entry
pref er al X 9 Ky pappaliefor the ewrmnt lpcation. This is

hi ghl i gRFeis °r éréiﬁﬂ" Bebe maggurenpris andipseferabply allows only a
sel ecte rou Oﬁc A&a| ect Hi st ory button. -Dates 1-3

ﬁ@%ﬂgg%ﬁ{,@y disabled if there are |ess than
thr Istory selections. H Return Button: This

but t i " nt, R
 Soreon. dudn o o 1‘% bl BBy e o

Enter Tooth Condition creen is used to enter

t 00t he C To6khiSeREHHAL & Jv.e 'ThE BferRGt
Toot h Oﬁﬂl&_ﬁ&édi:@ﬂl Jﬂb&%ﬁon. Alkl'lgﬁe ; eg Gﬁte t&gg%tghif iﬂggﬁ uif)irgl
from t herbyyjuedradl dat abase, any N

stored in the internal dat abase Fl gure 24 shovvs a

Ho tRetira ButtoayTiod butioe plefily (He9 i opaadl bice
Screen. [00165] The operator encogﬁ?erscth @?t?frég\frﬁeéz'

fields and options in the Enter Tooth Condition
Caligratin Sereen

[00168] The disposable shroud covering the ultrasonic transducer is intended to be
replaced before each patient exam. Differences in individual shrouds due to manufacturing
tolerances may cause slight differences in water flow and acoustic performance from exam to

-exam. Therefore, device calibration preferably occurs between data collection sessions.

[00169] To assist the operator in calibrating the system, the application provides
instructions to the operator via the Calibration Screen. Preferably, this screen is used to guide
the operator through the attachment of a new hand piece 202 and the calibration of the
periodontal system 200. The process may be broken down into distinct steps and the operator
preferably guided through the steps by a calibration wizard. To navigate between steps in one

aspect of the invention there is a Next and a Back button, F igure 26 shows a notional view of the
Calibration Screen.
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A. Overhead Tooth View This is preferably a top-down

image of teeth and is used to show to the operator the
wounbeems476 00t h that is sel ected. B. Teet h NanePCTaNR&12255

nanme of the currently selected tooth. C. Tooth Notes:

This field preferably shows the textual notes

currently entered for this patient for this tooth. a.

Standard Notes: In one aspect there are six buttons

for entry of quick notes. These may be defined in the

jons screen. b. Custom Notes: The operator can
oL rﬁé’ﬁ%?fg‘?ﬂdﬁa‘?ﬂé%fﬁﬁ?lnﬁ?qﬁewbﬁge 2k SuCHssomihkioglibsation
prdzedst Am indvincfonblatnese o @b 6 will I : ear
is isS pr%eferabl yébused}g% ?%pgﬁtgrg?l t&hg%ﬁg%uéeghsﬁayﬁdd'

tes: .Thi
Thfl\?tg?sdpﬂﬁca%m%p@fﬁ%iaﬁ on Data Tabl e: Tabul ated tooth

ggngiﬂt ib;)‘ge data for the currently sel ected quadrant

: cAHtachment of NevoHandopiecti 2020 Thikaleh peeterdbly NBMind&lat B8 overator i
o tamnys 2 hand riwe fol thastdracpaekdgidongd abw %ﬁt%gﬁ't to HAESSe piec;c;.)r °
buttons preferably select between facial and |ingua
dat Blagemang of Handpiece on Galib husiol diistthweCiThtststep pebfirdtey OOk bhe
OBFAIOF 17B§7e bonlece Thedtard pibee 202 ot the Setiectod b O callbation. In

18 ARER s thera i ag suplemtienthitinlicn e use peagek thedvkBuLS € thadhe device
el fgke sasyesmegts o ppnfoiry Hiegelitiationhe Teet h Chart and

e;ore al so tabulated in the Tooth Condition Data

h
€xor : . . .
ge ﬁly@%"g@?% é‘gut;gg? 1@%@/ thowk theaesuld of thecdlibatiby. by
ee% SPo{R

RealipratioBwas wicessFidios nitshidoassful. If
S raty wesessybpr @bb’ﬂhﬁfﬁ Isaclescriptiantd p&isibiet problems and
on. o A, ase hy et op i Preferably dispig el 68 theiperator is typically

PS8 rpRR the sl tarada ghe crlibeationt at es the col | ecti on

f [ al asurenent s. .operator can perform

gﬁr‘f@ﬁ%ﬁ% %ﬁ‘%ﬁﬁ- i%wﬁﬁh@%ﬁwe@&mmum gepsrand the

evi ce rgoar AN RFEMn measur ement  and
automatically proceed to the next tooth. An operator

oorAan als . in dat or tient, either

[ bef or e, @%{J@?ﬁg& It%}cgg# ec?ﬁnéeﬁs 5?03{%’{“@3% 3 and Buttons n the

Calibration Screen:

A. Procedure Diagram: This is the display for images to explain calibration steps.

B. Procedure Instruction: Textual information preferably with instructions for each step of
the procedure.

C. I\iext & Back Button: These buttons preferably allow navigation through the calibration
steps.

D. Cancel Button: This button preferably allows the operator to cancel out of the calibration
if they have already performed a calibration on the current hand piece 202.

View Tooth History Screen

[00172] The View Tooth History Screen is a report screen that preferably presents to the
operator data about a specific tooth, including current and past visit data. The operator on this
screen can change between teeth. The past visits preferably are those that are selected on the

Patient History Selection Screen. Figure 27 shows a notional view of the View Tooth History
Screen.
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exam nation. Figure 25 shows a notional view of the
Measure Pocket Depth Screen. [00167] The operator
wenewmosass the followng fields and options i RCThS2006/012255
-+ Measure Pocket -Depth Sereen: A. Overhead Tooth View
This is preferably a top-down i mage of teeth and is
used to show to the operator the current tooth that is
selected. B. Teeth Nane: Textual name of the currently
sel ected tooth. C. Tooth Status: This static text
[0‘{% fer ag‘lh%‘, di spl ays whether the currently sel ected
th i s TRCBERAGcicgntersibe follpyring dieldy midsoptiensin éledbablopin
HiporpSerebral i mage of the nmouth with the current tooth
hi ghlighted. This image is preferably used to help

%i er%%ﬂ% Q,tgvr_ d?ri an,_exam nation. E. Pocket
W T4 Ea‘i s B foprdomaimgeedit insthaand istused to show
poc quo%rgaf% HET & atﬂ%?l?fﬁ"t?% for ezgch ﬂghﬁ}le t hree
I ¥ Mesi ad I : ’ i nal i d
Rl 3o v Pl gl S biedll 2 Quacrant, -

tT Nutel: ; ] L.on.. This butt
o hntbs el Pt S P ot kit B vty

sequence. \Wen starting the Calibration Screen is

$hdliweth Chaditigs PARITabley TabIA&S 0 r
Cal it norrdais & To ovicaar ahE et o ety ey selected
operator preferably perfornms an automated scan. -
BaNrxigation byttonbhi s button preferably takes the

operator to a keyboard entry dialog. The user can

ent er? aSyiph to EagialibingyaliBwtton{Bhess ruttemit préfaeily fge hBkide of

i s i nt efPgdidorthe cusyenilysebsioted tomthi. t | onal pr obe

measyr e 0‘%5 and preferably allows only a single unit

(0-9)"0 glectign Aoy Jhe enerasutcamwss these Bonscth cyde the current
Faci al / T_elle\g Lot fthe gReraterees sydie ot loeatiop prefoethaliy! tyothxabg e

the si 08P he tooth for the currently sel ected
(0] .
i3 %eglm Button: This button preferably takes the operator back to the Chart Screen.

View Full Patient Chart Screen

[00174] ‘The View Full Patient Chart Screen is a report screen that preferably presents to

the operator to view a fisll patient chart including periodontal and tooth condition data. Figure 28
shows a notional view of the View Full Patient Chart Screen.

[00175] The operator encounters the following fields and options in the View Full Patient
Chart Screen:

A. Full Chart: This image preferably displays a patient chart including periodontal depth
measurements, tooth condition data, and graphical plots of depth overlays on teeth
(similar to those of the Teeth Chart on the Chart Screen). In one aspect of the invention
only. the. upper or lower teeth are displayed at any one moment. In this aspect, the ,
Nav1gat1on Buttons are used to switch between each teeth set. In another aspect of the
mvention, both the upper and lower teeth are displayed at the same time.

B. Navigation buttons:
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e Tooth Selection Arrows: The operator can use these
buttons to cycle the current selected tooth and
wobaemtios176 The operator can cycle by | ocation 8aTUSM06/012255
by tooth, or by quadrant. H..Return Button: This
button preferably takes the operator back to the Chart
Screen. Calibration Screen [00168] The di sposabl e
shroud covering the ultrasonic transducer is intended
to be replaced before each patient exam D fferences
i n indivjdual shrouds due to manufacturing tolerances
may cdtisEPRYr r BrttonsThesedsttony prefirahly SwitshytiarRiil Chart between
acoust i cHHEPFB PRReFEssthiand lavexigpfht o exam Therefore,
y occurs between data

davi i bratign preferabl
c% ;l%g{rlﬁ ?H “glé'gltsl?scwgt.gn F@%{@SB] talepg, thy operafer hagke toghreElaroferéen.
calibrating the system the application provides

Patibst Hitoly 0 tib operator via the Calibration
Screen.wPre%er'g H%,gnthi s screen is used to guide the

(oY at or Tl FRUBILIS SAkBS @{%%}ag%s% g %’r"%‘t'f?ratggg?ciésﬁ%%wﬁent

S%Oép apd é{h@ cal i bration _ erio

VISt e TR ER s heseerpitp are thosk it asodisplayed  avesdys 0o the<thep Sciabi] and

in the &P RIE BiktoRy Sefdeh.a ' - heq sheps a

P g,r ation V\AIB);ar d. i‘?gb{rﬁg%ﬁgg}géﬁ%@@\%&g# gf%%é’af eﬁt%‘%@”y
eﬁ%ﬁ@ "8t the invention there is a Next and a Back
button. Figure 26 shows a notional view of the

[00¢ZT]i br atThe npdstore@boun@slHOfol1bWing ﬁ@ld@ﬂi&%ﬁ&?@ﬁ th@%a&ih?ﬂistmy

Selbd%ERELL9N, there are four steps in the calibration
process. An instructional inmage for each step wll
appear in turn in the Procedure Display field. The
St ehpdiept,Visiy Hlistonyi ijsta (This disthos peessatdy shiowd a Lidlof AL BRI @6
NefURishly sgieeledpationt: ATitperatot @iskporaifidinidhd] yistxialtad fgd, t hat
?h:l?otgg{_ator s to renove a hand piece fromthe
t ah l?ﬁ%}@ﬁ’@g‘%‘%‘h’é hPFéW‘ prsfegablyaeontains optons fie qhialle selecting
pi RNt ¥isit pysion ioptmagingudsi ece on Cal i bration
Fi xt u§e§ét;‘[hi S step p eferabl%wshows t he operator where
to placeE" ‘g@xg‘aﬂ% stdhropyisipyecqrpe In ermaspdstsadf thiegnvention, the
perf or M the "E4F Pctedinsy be meregpdesathgathree. t here i s an
exgl cl?reﬁhatl en he user presses the Next button
t hat aﬁ%ﬁ%‘é&%ﬁf@ %Y "@Vﬁﬁéta’i%‘gqfénﬂﬂtker@@eﬁépﬁbqa pverttion, the
cal i braton. 4> sqsgief gambemorass Jass Ban thissi s st ep
pr ef edphl Mo fAQYNE the result of the calibration.

® Select the first visit.
e Select a date range of prior tests.

C Select Visit Button: Once a visit is selected in the Patient Visit History List, this button
preferably adds the visit to the history selection.

D. Deselect Visit Button: This button preferably d isit i
: . : y deselects the currently sel
Patient Visit History List. ey selected visitin the

E. Cle_ar All S_elected Button: This button preferably deselects all selected visit in the
Patient Visit History List.

F. Return Button: This button preferably takes the operator back to the Chart Screen.
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Preferably, there is a statenent whether the

calibration was successful or not successful. If the
woabishmsg7son is not successful preferably therecrasa06/012255

descri ption- of possible problens and renediation. In

this case, the Next button is preferably disabled and

the operator is typically required to return to the

| ast step to redo the calibration. 4. Calibration

Conmpl ete: This step preferably displays that the
Heﬁg%i bration is done and the operator can perform

6 ements on the patient. [00171] The operator

d¥ ically.encounters the follow ng fields and buttons

[ol he

§ Y57°51 as 4 ligqf &osties that thppprreten nap clitikogrteget topfd specific
helps Thévafotinstiinalispfagéd frefo@BIy ifPadBXRIPd e @%V!icg afid éddational material
abo%ﬁlgseriggp tg('lﬁoced#re I.nstruction: Textual 1nfor BL 1 0N

pr e SFABPY AT 1 isute3)chovsridotignal igwief the dslnoieraehe
rocedure. C. Next & Back Button: These buttons -
[0037Yt er alfiby opdrtonenpamicgethé fotlowing Geighaddvat el BE Mok Mreen:
steps. D. Cancel Button: This button preferably all ows
4 eHap Fople® Plofr | i '
havselegd_ rgady pera?‘alélpﬁnlgséT eg%%:tgﬁ)%p El&a Fooﬁiccs)
‘I;ﬁand pi ece 202. View Tooth H story Screen [00172] The
. cillel DispluyHThisdHeld iS6reRAMIY 2 FAIME RN, BA5ER0 o Wblay a
e el s
iote; : i€ Mihe o
Thdangpegeataybeasedt hi s scr eéﬁﬂgan cha%gé1 bet \t/\zéelﬁtt é‘é Ruitable
The past visits preferably are those that are sel ected
&n Rq‘i'@'ﬂlj%lm‘)@nTh}HWDn piefeBeblleakds dit opefie Pack Id @b pRvidds screen,
s hdvhsredhereneratm aditiatly ewlledfup tieaoh Surechoot hH st ory
Ad$qr eajn._[00173] The operator encounters the foll ow ng
Hen Didlegs options in the View Tooth History Screen:
(00130 O/erge d Tooth \ﬂ ew, Preferably, this is a top-down
1Hhge oP {088 ¢ Dapiglly used & gpacificamesinterice. foe thdpdatt atry binkto
ann@uee/eam thawpetatdr BEE congitise ! Eﬁfo@éjare Eeneh \ik7 E&hsm mo-gﬁz(&lﬁ}igﬂ

f the currently sel ectéed toot
meal &t o%ce &wy are ld1sp1ayed tlYe program preferably cannot continue until the user does

?F i[?i tc vecs)tghzli.tra.g h{;‘sgxtor can

some specific action to close the dialog such as clicking “OK” to a warning.

Keyboard Dialog

[00181] This dialog is preferably used throughout the program for text and numeric entry.
It preferably contains all ten numbers (0-9), letters, a caps lock key, and a variety of special
characters for entry. Preferably, there is a display for the data entered, an Enter button to accept
the entry, and a Cancel button to cancel the entry.

Add/Edit Patient Dialogs

[00182] These dialogs preferably allow the operator to enter or edit information about a

new or existing patient. The information that can be entered is:

e Patient name

o Dentist office
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C. Tooth Notes: This field preferably shows the
textual notes entered for the currently selected tooth
woaoostogt7eur rent and past visits. D. Toot h Con@Criusm06/012255
‘Dat a ‘Tabl e: Tabul-ated tooth condi.tion data for the
currently sel ected quadrant according to Tooth
condition Tables. E. Navigation buttons: a. Switch to
Faci al / Li ngual Button: These buttons preferably change
the side of tooth for the currently selected tooth. b.
Tooth Sel ection Arrows: The operator can use these
But Peist effcanptiens IPhe current sel ected tooth. The
operator. can cycle by location on tooth, by tooth, or
by Yearbith. F. Return Button: This button preferably
takes the operator back to the Chart Screen. View Full
Bat PEIET chart Screen [00174] The Viewkull Patient
a Screen is a report screen that preferably
Srqeé‘%dﬁ‘fsg to the operator to view a full patient chart

igh ' eri,odontal and tooth condition data. Figure
58%%%1&;&%%%@8?%%8‘?1%@% of the ViewFull Patient Chart
Screer 75] The operator encounters the foll ow ng
fiel géygsgp )ptions in the ViewrFull Patient Chart
Screen: A. Full Chart: This inmage preferably displays

Erdr PMIpENt chart including periodontal depth
nmeasurenents, tooth condition data, and graphi cal

[00183pt s offhid @ftds iOMefelBY i ﬁy&ﬁﬂh@re(ii@oﬂn tﬁé;prégr%gg i[toc]é?tains

the Teeth .Chart on the art Screen). Tn on
édetsﬁné’ t'loﬂ\c}}e‘i’?flfngﬁﬁe TAlPT CHePetfp R o remedyy of.eeth are
_displayed at any one nonent. In this aspect, the
FindPotiepgMlialog But t ons are used to switch between each

teeth set. In another aspect of the invention, both
[00384L U pp8is dinleg pesfably eatainsarkeytdbsiphaisetkphyed 1 8clp #Foperator

uidk i ' - ] : U / Button: .
T DL Bk Dol 80 B WP Pl R et i

Damgi spl ay of upperteeth and | ower teeth.

Data Acquisition

[00185] The data acquisition hardware includes the ultrasonic transducer 227, the pulser-
receiver and the analog-to-digital converter (A/D card). Because water flow is preferable for
recording of dgta, the relay that controls the water control solenoid valve preferably is also

considered a data acquisition element.

[00186] When the operator of the periodontal system 200 enters calibration or clinical data
acquisition commands through the user interface devices (the trigger device and the touchscreen
205), the user interface software preferably passes them on to the data acquisition sofiware
elements, which in turn issues appropriate commands to the hardware. The pulser-receiver, A/D
card, and solenoid valve relay are preferably triggered or activated by logic level signals sent to
them by the SBC through the parallel port. The pulser-receiver and the A/D card are preferably
wired to the same parallel port channel, and are thus preferably triggered simultaneously.

46



C. Return Button: This button preferably takes the
operator back to the Chart Screen. Patient Hi story
weebmcseon Screen [00176] The Patient Hi story Beiraskioeni22ss

Screen allows the operator to select other patient

visits. Preferably, these visits are those that are

di spl ayed as overlays on the Chart Screen, and in the

Vi ew Toot hHi story Screen. Figure 29 shows a noti onal

view of the Patient Hi story Selection Screen. [00177]

ncounters the follow ng fields and

S Tht% g%erat ofJ{re e _
“BBEr G118 SiePRdly PawrEI™ Fempiiop igeh/Brraiddn tBSBEanemdky, where it is
acRadiblentthd/pesiotiorh] S8y 200 s hward Bhpfichtloft 0\)8%? f{{/ﬁ”é eﬁ’g?{;}é&ea@r,

shows a list of all visits for the curren
' " er.at clicks on individual visits in
D"?ﬁé@%ﬁ“&’@"@?@’f‘s oﬁ%ﬂg‘fn&’y Sel ection: This list box
[oaa8Hf er aly;yeonk Q'dﬂ%ra%iﬂ]s?@%%f L se&%gﬁms 'E?ga%aﬁig}gon and

atient visit histories. *ONS
anagystseguents qagirolisddrihesoftwhie. This ptoceshispeefsthisly bxcc@EDERE timk e

op@htBEhitiRSPLERS bPbreld thg%g 198 the nunber of visits
sel ected may be nore or $§%%an three. « Sel ect, for
the last three visit records. In other

npl e >V
moggggect S Plt.)efferfll?‘]é ﬂilerﬂf‘@fﬁcﬂ'@ﬁ?ort Yauencadieventsfis néady identical for
calibetient freichurmy ilP@se AR 8cdRisitloR S timesaoh etk Lhe .
the k@St v%c?li t,. . Sl ect © hscledofﬁ i réls]%&@?%plte%&?m%%‘fseacsf anaftoﬁ%{P‘Sr via
FTg R dhe solsapid valye relyipeaferably siens B valonto bekio ecaustic
couplasti watérSlose [Pesréresly | dfied ' Lk s . St.
oo Ar“ ) ?}ut ton ‘i’ﬂ%{ of e ab| y@ggfgf lﬁdg ?/‘?aé?t%gﬂtl%h%gﬁ%ap élfcgf‘?F
rangs (e dafa agquistion hprdwareg agapired pecystic signals. Praferably cach

megsnefnedtabduisittesehgleSastthfowsur rent |y selected visit in
the Patient Visit History List. E. Cear Al Selected

utt on: This button preferabl desel ects all sel ected
\?i %1%: ﬁsﬁiqi:g]eéveﬁgtm%gﬂ&l@pg P‘iefeﬁbﬁt gings’| the plirasonic transducer with an

» the ultrasonic transducer emits ultrasonic waves,

. ® the ultrasonic transducer converts returning sonic echoes into an electric signal,
» the pulser/receiver receives the signal from the transducer and conditions it for output ,

. ?he A/D card (preferably triggered with the pulser/receiver) records the returning signal to
its memory, and

. When N signals have been recorded, the software application preferably transfers all
signals from A/D memory to system (SBC) memory for processing,

[00189] Preferably, once all N signals are in system memory, they are pre-processed
twice. First they are all preferably compared to required criteria, and invalid signals are rejected.
Second, the remaining signals are preferably compared to each other and the highest quality
signal is selected for analysis. The analysis algorithm processes the signal to find the periodontal
pocket depth which is then stored in the database,

[00190] The calibration acquisition sequence is nearly identical. Instead of N signals all

being transferred at once, each signal is transferred and processed immediately after it is
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F. Return Button: This button preferably takes the

operator back to the Chart Screen.Help Screen [00178J
wohi®/198476en has a |ist of topics that the opeparms2mani22ss
- click on to get topic specific help. The information

di spl ayed preferably includes help on the device and

educati onal material about the periodontal exam

Figure 30 shows a notional view of the Help Screen.

[00179] The operator encounters the follow ng fields
a'car.ld gp%tons ipn the Help Screen: A. Hel p Topics:

Birsd g}oyn in Fgwred i e"[hp calibragion pignpjesare Prefetabbq atlpraxfessed, and are

not avtnpees to daiabtherN PRIRGER, & c%ﬁtﬁ t&ﬁ' S
Thi s, fi Frl d.is refera@* ° i s\%ﬁghﬁp{oﬁ%&t@@d@%}{em

disgagec o, d‘éFe{: ks svdof @ﬁhmd Pﬂf@R tlp aF averagpdip distartce Gomehe N

sigagiess Ipfafaamﬁhsf,ed edithatih @idiafice cAiMRathB!pRralndteP” f €r ably
stored internally as HTM. code and graphics. The field

suitable I an

d not na be used.
O e ot D o A B prebr B e esas elected nd
anadyzed sicorssolck “shccesstid” ﬂﬁﬁvis%l&'?rﬁlﬂfr Ergilﬁted gﬂﬁrﬂfe ﬂehgdontal system’s-
| G creen.
200 REREE. ¥ B Bt dont Bty St Bt s and gy messoe

indjcgtingtheeriusd of tlusezm ﬁaﬂltrersfshmm orbXaé sl Hb@érﬂn%%%lﬂe l&ﬂ& of the
al 0ogs

oper at condi tion
sah iR (Y Igg%li n&él?n R d8t8Ir‘a’pe “f™reans that once

are gener
y are dlsplayed the program preferably cannot
moi&it i nudhepRapIsition gigapd processing algaithm $méeralﬂy congatsi ﬂ@emlglcal

Rbédftioh BEhEHIR
rep Pﬁ% og ; g henl g&ﬂ;{;%%f%r}e #ﬁo%qhg ato 1ca1 ?)é? léliﬂ
megs the depth 05 @ Beriedertd pogksk in lantsl ofmﬂﬂl!nebters @ith Ia)fesolluﬁon of
0.1 lﬁﬁtéf@b D gl Lol
pii Bl .Y)nﬁﬂ)’ 92Wa@\l’léaf?r%tg? M@E’cﬁo&(s%ngl) ocF%fglgeaﬁ%)hﬂm
con%%{gilgf Faélfengegquayon ¢lHbe léltrasgma ed}ogptmaylgffwm thé ealiedtian target into
a sigphd ﬁéﬁdr it o He Qfstalbld
of nglm button Lo can cﬁé(?ﬁ%htﬁ g*“%ﬁ?%&" tﬁ?‘%‘fi ‘é?fh[ %E’(fﬁl%cﬁ?l p In units
g}e GsVHotrrEdytionebdd millimetsgss preferably all ow the
operator to enter or edit information about a
Automatic Data Entry

[00193] During a periodontal exam, the operator typically follows a pre-planned
measurement route, collecting data as prompted by the device. The operator may skip
measurement locations, or re-take a previously taken measurement using the controls on the
Measure Pocket Depth Screen and the trigger device. Figure 32 is a diagram of operator options
during data collection, assuming a three-position foot-pedal is used as the triggering device. The
operator can navigate to desired locations using the left and right foot pedals, and by using the
location, tooth and quadrant navigation buttons on the Measure Pocket Depth Screen. In one
aspect of the invention, pressing the middle foot pedal button initiates a scan. The operator can
choose to measure the pocket depth manually and record the depth into the database using the
Manual Entry button. The operator can click the Help button to enter the help area, and then
return to the Measure Pocket Depth Screen. F inally, the operator can choose to end the
examination by clicking the Stop Examination button.
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new or existing patient. The information that can be
entered is: « Patient name « Dentist officewW2 e
woOenici1es476f fice patient 1D« Date of birth - Geauais2006/01225s
Address « Patient dental and nedical history « Famly
history. Error Dialog [00183] This dialog is
preferably displayed if there is an error in the
program |t contains a description of actions the
operator can performto remedy the error. Find Patient
Dj | o 00184] This dialog preferably contains a
aﬁ‘lfglr%fs%ﬁc?og’?atﬁ bassi ayed to hel p the operator quickly
ient in the List of patients by entering in
(ilf?g]dfu r st PRSP Patight ang Kist fréorpationeised ar caliasted bpgitegperiodontal

systeng 00sis Pfe‘ﬁﬂﬂab[lﬁﬁbh&ﬂed Tithe fétoordl Qybheii’} zmﬁﬁa&%ﬁh resides in
L (E p i.c tra gucer 227
thépﬂhé F{s&ebr ?%S BIVE Oaﬁﬁsgﬁﬁbaémlf’%’& byGortpigs both pesesmelantormation for
OPLADTD auépdaents Bﬁm&uﬁlﬁreﬂﬁbtel) ad Wellsi cBinibA19h18 "(&hl)@o#fta@ &acket depths,
ol there that controls
tocECAHLR o, T P et 1oL Wi 290 oishpcs aredoshiy hdudes si
distingt tﬁb@emmlsdmcusmd @l denit below[ 00186] WWen the operator of.
t he periodontal system 200 enters caLl brat i OEeOLser

e ?Z?ggﬁﬂéﬁhéé%ﬁ#l sl S0 HHhetseroRifselsironic personally

1de{1 ledieql @éﬁfomyon (BME), psiwacyiand sclritg aws afelprettebly taken into
ursitio

accPlir WAERMIMnBASARS i GT :5}1 }9 Pnliel}%lsc@tglglég rﬂ«ﬁs S5 Fs‘ﬂl%) contained

software el enents, whic urn
belg%mmands to the hardwar e. The pul ser-receiver, A/'D

Operator Table

[00196] Table 4 summarizes the information stored in the periodontal system 200
Database for each operator. The OpID number is preferably assigned at the time of record
creation, and is preferably sequential. Preferably, all fields are updated automatically as they are
changed through the graphical user interface. Preferably, each time a new operator is given
authorization to use a periodontal system 200 his or her information will become a new row
record in the Operator Table. Although the data type of OpDOB is Date/Time, the time portion

- of OpDOB is typically never entered or accessed in the application, and can thus be ignored.

Table 4
Field Name Data Type Description
OpID AutoNumber A unique record identifier, the Operator’s ID
Number
OpLastName Text The Operator’s Last Name
OpFirstName Text The Operator’s First Name
OpMiddleName Text The Operator’s Middle Name
OpAddress Text The Operator’s Mailing Address
OpDOB Date/Time The Operator’s DOB
OpPassword Text The Operator’s Password
OpPreferencel Number The Operator’s Data Collection Route Preference
RecordCreated Date/Time The Date and Time the record was created
RecordModified Date/Time The Date and Time the record was modified
CreatorID Number The Operator ID of the record creator
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card, and sol enoid valve relay are preferably

triggered or activated by logic level signals sent to
wohewogs76 he SBC t hrough the parallel port. TheCT/US2006/012255

pul ser-receiver and the A/D card are preferably wred

to the sane parallel port channel, and are thus

preferably triggered sinultaneously. Sanpled data is

preferably passed fromnmenory on the A/D card to the

SBC nenory, where it is accessible to the periodontal

SySteEmzoo—software—application. over the A/D card's
L per MOSIRED o o AYEE ¢ lon_Hie Qusriq 4 of e querigesdifier
Paii%ll%g;e Figure 3 1 is a diagramillustrating the
sequence of the data acquisition and anal ysis events

troll ubfe soft e. .This _process is preferably
[ani?je]c ute ggélsyhb fmrrg ?Sﬁ}ée\qﬁ%g?aﬁl??)?ref%ﬂb& sigredsin sheqpegipdagial system
209 Patgldse &r et petiéng gire RidetitDenun{beiGd %feyﬁ[ﬁsﬁéﬁlﬁlay the WM of record
3, 3G egyegce s is nearly
ot e R B Pferive S it hodod matcally osthey are
chaa_s@q:h}h@uglp e graghical usdnintarfres. ﬁmropﬁdﬂa% Faﬁ%&ﬁlléiD %fégfinafyl% used, for
; r ) er. mpchanism_the sol enoid valve
insBhi/scke e bl € Dbl i e o s gravtrcmemsesmoent sofware
P“@%‘%héﬂlré ’ Q‘f’:ﬁl bunect aggratiédt Mxtal_ﬁmed 55: ﬁlwn’sél Oi[ﬁ_fzé @;ingéh fRAYFR %zste{%zoo for
th , izati. e application commands the
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transducer with an electric pulse, ¢« the ultrasonic

transducer enmits uItrasoniﬁbblwéves_, , » the ultrasonic
t r FddiName con €aa TRIUTNT Mg SOTT T CHIOES joﬂf\? :an

signal fromthe transducer an |
Qatipil astNamd NE€| A Drgglr 0 (preferabty triggered-wththe
PdtiGRFifemed Ver) rq\i)gr dsjtheret ué%fp;e 5 d;.a%fg?’&ei ts

NEPEcHIm@d * WenTN;sTgrnats—have- beer SHFCt he
S PhlifeGEndaPP! 1 CatRiparefrerabl ¥a
T PoREn N Jdr JEMOTY tOrgystem(SB
[ OPRRIDOE et erabhycgnse &

el erittehIDST gNal, Ao, SER/ yet es—the,
Scdrand"CORM 1 AgUg: (ippaticals I

LAY o fraJ-‘
ender; D=Male, T=Fgmale
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Hichrs Mailing Addressoy
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wicane Rafientis QOB oy o
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p
T

S €y dre presproge ed—twh —F X - A 7
al'l preferably corr%%‘rt ed {dM A Parfé%difé?‘ﬁé i1y, idegfifier for use in
i " - 1 HEP~- & P~V | Y ce
' R&ﬁ)‘rd(ﬁee‘ﬁé@ mar S BL&/Tinié 4 © “The Dato and Time the record was created
RecordModified Date/Time The Date and Time the record was modified
Cree}torID Number The Operator ID of the record creator
ModifierID Number The Operator ID of the record modifier
Visit Table
[00198] Table 6 summarizes the information stored in the periodontal system 200

Database for each patient visit. The VisitID number is preferably assigned at the time of record
creation, and is preferably sequential. Preferably, all felds are updated automatically as they are
changed through the graphical user interface. The VisitDataFileName field preferably contains
the directory pathway to a file containing the raw periodontal data for the visit. Preferably, the
data is not itself stored in the database to prevent the database from growing too large.
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Second, the remaining signals are preferably conpared

to each other and the highest quality signal is
weebecwedef or anal ysis. The anal ysi s al gori t hmPCT/US2006/012255

processes the signal to find the periodontal pocket

depth which is then stored in the database. [00190]

The calibration acquisition sequence is nearly

identical. Instead of N signals all being transferred

at once, each signal is transferred and processed
Pré,f%ﬁ@i atﬂ% after, it isWacquired (not shown in Figure

DY TREE ERF 7 Briodeydl Xrig Ff»ahesunaF %rﬂlgp%#ten B kxpatidnl of a new visit row

reqordipdixs¥idit Tablel are not conpared to each ot her.
Preferably, the calibration signals are processed to
determ ne the distance fro bgrénsducer to the end of
the hand piece tip. The av tip distance fromthe
N_sFigldName 5 plefBatablype used as the t | Desdiipion1CE
cal i Bision par anetodiumbgr0( 13 uhiguardoert idet@fidr he VisR D Aikhber

adigtientiht acqui Numben cases, | T Ol ratibd s O NmBeE d
_and_q@/zed succedsibet | y|a succqg§byératop§1mm LiBer _
pr efGpitlty e t|t elaté/Thiw t he per | 0d0Mhabats YEhEWisy, 200
sfigitlletafileNdman | er I OFex0C CUT ThablirccloRppbic @R My peRibloll data fle
prRécerdfindateds ound sDagTing NMESS aAGE DalRhE Finid We o d WA ated
ofRetdréMedified f ail | UDRe/TEneSNOWN 108 DalkGnd T HY recttd WAk cleatdd
on_Chetallse of tMNwmdeAN al T UTE, Of o dBTT Lo cator
t heModiGerib onpt ¢d NamfbgPEA TNERS BGBlkator HY diihd reddI§ modifier
acqWisiiNbieon si gnal TRkOCESHT NT ahFeotds IIEREE] GLablY; or

conVait$tatuk he di g1 NakabEEPT ES St Aol et H-€

echo returning|fromthe ahatom cal s m“i?ﬁ:g PHF §f Gmeans

si ngl e nmeasurenent of the depttrof—theperi+odontal
VispQwlset CoriditiciTdh3e Of M I linmeters wth a resol ution of

0.1 milinmeters (0.O M - 9.9 mm). Preferably, the
(001290 i br afatde7 sinynalzePhe ToRE COMIRINAROH:ATh Etefég & 8 p&elQontal

ent at he ultrasonic
syshndod ?'F%Baes? K5 3P 3 Brall Srherss geferithy sanei o @Ieélme of

recong emttoan@dus wéfetably sequeiitai CEhelVigIDIARRI ﬁréf@ﬂ&ﬁl? UGiRhind Me !
in units of mllineters w

n““ﬁ’g’?"e@g P.S%%‘%E ?’“31 Qs t réediosth Gendigipmwisremaded. Eheﬁegably, all
ﬁelc{s@(pl@@tec[mnmmglcﬁilm ﬁhe@dﬂ%@lge@glﬁﬁgh it %ra%ﬁi%él%‘éé}rlnterface In one
aspercb/ &tﬁeﬁHzérf]lgg% g%eﬁdg &}BE 1?%13[%@5 egqggggtg{p%gg ggnpgg-l:eparated digits,

}Ufgy@h avale af@yr $kE1mhﬂﬁﬁpﬂéfExﬁ§i9 efbrOfoahd }%Qs'% ce‘{(/alﬁ&[e ftlz grea%b%ence
(vallf (ﬁ“‘() Qf“!isée}‘calk ?oo%{]cong%grlil ' Ignt}Esn .'Elspgc? Iotn t%e 1nvent1c(:n? r’:ltmr i(i)ve digits refer in
order to: missing tooth, suppuration, bleeding, mobility, and edema. In another aspect of the
invention, additional digits may be assigned to refer to a tooth with a cap or a re-implanted tooth.
Preferably, each time a periodontal exam is begun it will result in the creation of a new tooth
condition row record in the Tooth Condition Table.

Table 7
Field Name Data Type Description
D‘at'alD AutoNumber A unique record identifier, the data ID Number
< Visit ID Num‘tzer Related VisitID record
ecordCreated Date/Time The Date and Time the record was created
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Measure Pocket Depth Screen and the trigger device.

Figure 32 is a diagram of operator options during data
woabdetos476n, assumi ng a three-position foot- pedai/us006/012255

used as the triggering device. The operator can

navi gate to desired |l ocations using the left and right

foot pedals, and by using the location, tooth and

guadrant navi gation buttons on the Measure Pocket

Depth Screen. In one aspect of the invention, pressing

| i-dde—foot—pedal-button initiates a scan. The

RH&mg: &CEﬁ%dan eHESEDE o | np o s hs Ratpeang Jakethe theprdiwas created
a2 aReH - eR BEPErt ha dept hThePperaterd D thetyemed ersdtorg
the—Rfaa—Ent+ YUBA' o The Thispamter R ofthe oot nddtfier

Hel p"button to ehetxr theAﬁ@;fFepoﬁﬁ‘@@pmamaemmw digitsuwith tathes of
the—Measure—Pocket Deptth Screen. Fi nabtewrz¢rthe oper at or
can—fhgese—tpend-the exanmination by cli.cking the Stop
Exa %gti on but t 55kt Per il ol sevieabf fivesvmma20Rrdhat BERSA values of
06194} —A-lL bperator _pati enenegmdery,irgprésentifeasdtitondRion

.used 'c“oi | ected by the periodontal system 200 1s
Vlsbﬁi‘f"éﬁiﬁ'r”&? contained in the periodontal system s 200

[00 ]abasel,a 1v\gi ch resides in the periodontal system 200.
s datSPSSSUBmasss DsBrridgiesremrentipfampisnstme in the periodontal

systenf wmatmTelffo;r eaap?;ia_t'nfelsoagdl’r? nRi@bdr %ge&@gl'&p%%g Qt[tﬁest?me of
: S Inica ata, (periodon cKe
reof SroRif A5 bt ERsoriod s DsbREE 9 preRmbortatorteafisi I
nura%t;ﬁht Beriz»a@ngmm dsegpriehercbli, ligsb{ehﬂeﬁ&ftso B bifel "Ct
: I.Scussed | et al el ow.
.Pre%ec usleﬁe?(ﬁépepu d ?%‘ﬁ ‘t‘%ﬁmg&yﬁéﬂﬁv areshmepbihiyak tegophisalvser
Integfaee: thp o aspevboftimnialdnyion, deritelds mabltgofigatbh hof %Fn{m{ i4§c'3nnna—
y taken

invacy .and, secufi | aws are prefera
Sep ﬁ(rﬁtg %Ma{%bceg% n %sv?%ig rﬁ’”’inh?rép’ieﬁfa&}yyﬁﬁﬁrfﬂ%ﬁt fpuy velugs mepsuredcbr astessed by

the gfé«vr mms@us&fﬂan;meﬁ?,tfms@f'gfsm&sg?& i B DR values
rTa abl e 4 sunmari zes the

P o L el i PR b0 S rcgyess syl 20 3cession, and
statipse Petferedy fash tiemalpedpiental exam isTtgue Wil RMIDE fhe cPeation of a new
deptB&F fleafd 1Y @ﬁh@%ﬁ ah}et h% ti of record creation,

and I's pr SEE y € &qUEHPTE] smbedigept of fheyinveation, fieesuriment are
takep ggha priradasthl spateoreden adethyrather thanay sif n&gtfm %ﬁﬁ’dh A 368Y e Ninis

bb | jnterface. Preferably, each tine a

e P s 45l e el fhpapie ikargassosiated with the
deteperptioscnsriodintad fistepuR002 efodhtalBamieht{ 108, k) A8 i shboula of
bond REHILR tifd t&:@ﬁ’ duéW periodontal disease. Further, additional numbers may be assigned

to record measurements of teeth that have been capped or re-implanted.

Table 8
Field Name Data Type Description
D.at.aID AutoNumber A unique record identifier, the data ID Number
Visit ID Number Related VisitID record
RecordCree}ted Date/Time The Date and Time the record was created
RecordModified Date/Time The Date and Time the record was created
Cree}torID Number The Operator ID of the record creator
ModifierID Number . The Operator ID of the record modifier
T1D Text A series of 24 comma-separated numbers representing
measured values at that tooth
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record in the Operator Table. Al though the data type

of CoDOB is Date/ Tine, the tinme portion of QoDOB is
woyepicciabd7y never entered or accessed in the PCT/US2006/012255
-appl i cation, and can thus be ignored. Table

AModi fier(c) Nunber The Operator ID of the record

nodi fier Patient Table [00197J Table 5 summari zes the

information preferably stored in the periodontal

system 200 Dat abase for each patient. The PatientlD

nunber s preferably assigned at the time of record

creat+on, andlis preferably sequential. Preferably,

al| 3281 ds are¢ updixied aliioendsiofdh bomms sdpRaied dabers representing
changed through the graphical usemedsite@vdlasa: thdthSoth

optional PatientFilelD field may be used, for
instance, to store the patient's IDnurrber fromthe
TogthNotes Ftlé ce’ s practice managenent sof tware.
f er abl each tinme a patient is exam ned by a
W"&Qﬁt ofr® Oieble dsvmmariss the pefpinpdionstated mythé ﬁﬁﬂ‘ﬁoa&ﬁal Eent’hi200

Dafabdss forlehdRooth h 14 a_new
pref ?%i roécordo? n ?ﬁggc%lgﬁ%dr#gggg?odo VbSI é@f’@c{e n‘t‘fﬁli?eéls

Ly aspigpediat the timepf regor@gxeetﬁo'm arg, is priaferablyrsequenatidli TRe WikitD field
preRadblyesdintAd3 thesv @ﬁﬁfﬁunﬂﬁh dcﬁx?acf gs B eacljlgxgg gfthgsg\t}?esr}ofe was

%ﬁ%{l ation, and can t
rec . eﬁf eldpgferably OQUItﬁWthle 2®$h mimber fof @hich the@bte was created.
Preﬁ‘drzibﬂ}e dll BIds e uﬁ’(ﬁﬁéd‘agtgﬁta@éag Xsst}ﬁ@mrg&%n% atab ag}gp{lgrgphlcafuser

teg@ SI t Vi sit

inteffags. S’n%fafa y therPlote figkbisgimplpe @Ktﬁtlmgeatltammg tlgermtd 8corded by the

OPemtc&f efaféi&bl SRHUSR LN

rec E qh g }é}l mat | cal a;isalgéot% egiﬁgrléesgﬁglnthgege?tﬁfl(?g&Ple“f Pge row
GY 4P Co0th Bsterlablst er f ace. The VisitDataFil eNane field
preferably contains the directory pathway to a file

cont ai ni ng the raw perl odaibigb data for the visit.
ot—itself stored in the

i3 2Ty f ¢ oDgseEintion 1 0g
Qoer | coabideniifien thedajadD Number
e pber tlhe creat i Belated VisitHaggcerids t
DatglTime 1| The Batp pnd Timeheirecofbwastpreated
Dai§ a0 Tah|The Pategndrfinebererdré wipmplificd
gﬂlﬁbﬁr stdred iThe OperatoeH) ofdhenteadrd creator

Number The Operator ID of the record modifier
" Number The Tooth to which the note attaches
Text The Text of the Notes
HIPAA Conformance
[00202] Preferably because the periodontal system 200 collects, stores and transmits

personal health information, it should conform to HIPAA (Health Insurance Portability and
Accountability Act) regulations. These regulations require that measures be taken to ensure the
privacy and security of personal health information. That information must also be available for

authorized transmission in an industry-standard format to facilitate administrative simplification.

[00203] To comply with HIPAA, any personally-identifiable health information that is
transmitted by the periodontal system 200 is preferably encrypted. Typically, encryption should
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system 200 Dat abase for each visit. The Datal D nunber

is preferably assigned at the tinme of record creation,
wanwe 19546 ef erabl y sequential. The VisitlD fieldT/US2006/012255
- ‘pref-erably contains the Visit DD nunmber of the

peri odontal exam during which the Tooth Condition was
recorded. Preferably, all fields are updated
automatically as they are changed through the

graphi cal user interface mone aspect of the

b i{x %(P on, the fields TIC through T32C each contain
© ‘ﬁdaﬁﬁﬁ“% &y sendipgelinjral data eply randiotliting peadonat 1d&1t1ﬁ)er9§uch as

datds of bat) adilr&bés RaShREAR &)theﬁﬁfaﬁé gqeta?org hﬁ%tg {vqls 5 n C fH) (P avalFable

P %8??6‘% or .absence (val ue of XA
or 1§50 a W’rﬁoglph@é with Hf ﬁtendamseﬁtembmty ives ihithesstrategy

emplogddits nieeftBdse bVbIRAEGIdhAs, M SSing tooth, suppuration,
bl eedi ng, nmobility, and edema. In anot her aspect of

tion, additional digits nmay be assigned to
EXttenfali&%n‘ée tooth Wi th a cap or a re-inplanted tooth.

f dont.al b i
(00247} ©7 2 2hy perAi ol IoREE bR e PRt o or ger the

tqn@ﬁja,, Flaig ismeeferable tneorde it dgndﬁncgtnhettheﬂhtaFﬁé |n€eacﬂ_9§ﬁo€or7cM s§dtém 200
sunmarl ze
in oPBA1CS, «J Ator? ohﬁ’?o F e ‘?P a?? FOy I FPoTfred §BQ?9%WQP and perform

measur enment

Othg)?gtt‘@tﬁﬁss Fi m 3@&’?@)@&@@% dre peiaaty seftwhre andiiedviaaé enlponents
d’]{,g}jtiﬁ‘{h ed at the time of record
lnvcr eat i oe gﬂ‘aﬁtg@@ era @C%@Et}'é‘ﬁ"t'ioﬁﬁ The VisitID
{9 fl d preferabt%%q contains the Visit |ID nunber of the
[00205F i odoReeretastedsomuminiegtions 'stmnegyhssto Beyeteacheeis doneireyatesn 200

conittihfeatle %ﬁ@ﬁ&’@aﬂy V&Jﬁh %@5@;’%& h’o;tél ell“?ﬁi’[m% rrbehi’lcgrgailpre%rably has

aut omat | cal |y are ange
accesy Lo rfceizl @}g‘t@,se Wh‘f?]é rf‘?rat?é@l Cllt‘:‘lttt offiirce, MQB@&Rpm/ﬁowslyeneasured data and

all rédavdRA Hhint Vlﬁthﬁldfdpgﬂagﬁn-ﬂn%tl olﬁrtf?zgg{f%;{ E%dqx %\a%?cfg g*t);ta%t-up

nmasepar at ed numbers ese
and/g%fﬂﬂ"éé‘é exprgythe periodental systans A0quieforbly sepeten dp;tat«t todits local

datame fieinGhe Rterded Portdl. ”ﬁu@;%rei‘eﬁ%{% onlz8Y it galg %rtgeoquce

ations around a to ur Val Ues
centfag gaé?baﬁ‘%o“oq‘%l bernes Porigd Profhivathispdoket pau:emtdn be bxandrled cutmg any
pemfddhﬁﬁstybt@ﬁ 20b @¥kée iRh dERABEREOR ’alsggl%fe%oﬁ] #ﬂ%s oﬁgrgtplg Sa‘afetsy to all

. periodontal examis begun
pa lenﬁpf{rw 01{{7?1 é%ymo%geggrd}r@wfd@pqhﬂemws)ﬁ@wbﬁn bsed ttdexafiyetthe
patichedaltiee pakt) PasTRLBIS bn PIRALL B Yoo Bcade :}g)vﬁcﬁy ltﬂe Wie t% v1tew % Hnnt

enrare sure nt ar e tgken in the inte space
penqagy (iemapngfrom thejr pffjcefram @ﬁgndardo»mb@rmedm loggihgninto

theIntlannstRwhDdl ment, the nunbers represent val ues taken
behind the papilla and are associated with the

[00206] The periodontal system 200 preferably comes standard with a Category-5 cable

Ethernet adapter installed. An optional wireless Ethernet adapter is also available.

[00207] The periodontal system’s 200 software application preferably communicates with
the Internet Portal via a third-party interface application. This interface application and the
Internet Portal and are described below.
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deterioration periodontal tissue (gum 102, peri odont al
i ganment 103, 126, and the specul a of bone between the
woeedsdhps4dee t o peri odontal disease. Further, as@dirisemalni22ss
nunbers may be assigned to record neasurenents of
teeth that have been capped or re-inplanted. Table 8W
Tooth Notes Table [00201] Table 9 summari zes the
information stored in the periodontal system s 200
Dat abase for each tooth note recorded during a
don al visit. The Notel D nunber is preferably
Ing’? Oretalt at the time of record creation, and is

0 era nt| e si ID.field preferably
[ ‘%29{ ai n?& qﬂbthﬁ&ﬂ%g‘%{ IP wtal prefor feseramedate the gansferal
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r’r‘p text "strin
mtq the desisad pﬁicsrs cernnrabdaeabatel fyr sebelucint dvnRoa By GreliNivi@GPRASs,
a new note row

creati on ,of
Enﬂfé%%%ﬁ“olnln%’rﬁ)?ﬁéltéﬁﬂ 1w tpﬁp ?%o it gBEfrlé)donf%{ 5Ystegy s 2p(HAatabase via web
bropseiend the Meernet PO 2] corveriant, Alrlinstdaesg alifi€ertdiig RS saRE B8 Ration

lntcﬁﬁiﬁ]&ﬂﬁl 8&)? Pﬁl:ﬁc%%aia eﬁxteﬁltrg and ltjf‘F Al hS 1%312(81? g:[@gmgqs,lon to

heal th_i
and, frpm,the frtenedGortalls prpﬁegabla(rddneﬁo cauplizaty \lvﬂtlt BIPAQY privacy and security

rulgsegul ati ons. These regul ati ons require that neasures
be taken to ensure the privacy and security of

health informati on. That i nformati on nust
Int%flgtg‘p“ﬁg’ InfertaceAnplieationg yt hori zed transni ssion in an

ustr nd d rmpt to facilitate admnistrative
wﬂisqgﬂ'pl i f?lclzzllt”% T'@gg’@@ce]ﬂé’lﬂé‘@ﬁ?ﬂ facilijaten tveg Wy comampnications
betvprsn ﬁmmahdﬂpntaﬂ@@ﬁejnfg 20 k@%ﬁ'@@ipbhca‘tlﬂlfl MR Infépnet p(ﬁ{al I fis
pretglrﬁp ?ﬁ%% ﬁ rlod ntal system 2
et et abl v Emasednlas %ePfyden@heﬂﬁymrﬁ@we shvagenie
Sowmﬁmm the pﬁﬁﬁblbhl@y@éﬁlﬁ OO afe!ab lcﬁ@dn HL%? 09<;ﬁlr§/via the
Port’glrlﬁte Ot ng, Eersonal identifiers such as dates
(:Pg § and nanes of patients and operators.
Datavvlll may al so be available for transmssion in a

m“%‘fﬂﬂ\‘a@x%l@nlpl iant with HEPAA standards. Flexibility

Peals Defontion " L NE Strategy

[00210] Peaks were detected by first selecting a signal threshold. The threshold selected
was the value of the 90® percentile of the waveform values. In other words, the level where only
10% of the signal is greater than the threshold. Then, local maxima were found by comparing
each value in the waveform with values up to one nominal wavelength on either side, i.e. five
points before and after. If the value was greater than the values to either side, it was desi gnated
as a maxima. Finally, the significance of the peak was determined by integrating over the same
range. Ifthe average value of the range was greater than the threshold value, then the maxima
was determined to be a significant peak.
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enpl oyed to neet these evolving standards. Externa
I nterface [00204] The periodontal system 200 can
\Voammunﬂnate with the external world over the PaTAISE®6/012255

This i's preferable in order to synchronize the

dat abase in each periodontal system 200 in an office,

to allow online software upgrades, to print reports of

periodontal data, and performother activities. Figure

33 bel ow depicts the primary software and hardware

co onents involved in the periodontal system 200
ﬁHPmﬁﬁﬂnunlcatlons [ 00205] The preferred

ons strategy is to have each peri odont al
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teadﬂﬂfgﬁ or ﬁﬁﬁeea'écﬂﬁlex ﬁ@ﬁ& reg:ﬁget Fine olg%algﬁ?no glgnglfiéw%?gré : regc\:/rip(’glglz were

le"to vi print
chog‘nlug pq@gxt tp ﬁ{fplzfm Bmpnh@plps (d'ft}iﬂ anépdﬂﬁeﬁtﬁbﬁths irBEdh Qn rachcal

Port al
app@éaﬂ%el"tlsbﬂ g%dgg agtgg gﬁﬁf%pr 241 g}l%}o{afﬁgé f%lffaﬁﬁféli*"d

eri od

quml?lhg)éh@?@gﬁ eyten p@albtt@i lﬁ'ttlmmehrt atihé wphbdb!:‘etladv | Rlreot¥,
feat@igd dé@&i’ded W doBh&BSh Fil e%ﬁﬁao@%% to%%dnvglgtﬂsn\%éargfv %Iulsea tilll €

.. The periodontal sys
ConJhB‘ﬁ’IOP &dthiother embortisnents) gver Himumxphcitiesated 4bové.he | nt er net
Portal via a third-party interface application. This
interface application and the Internet Portal and are
descri bed bel ow. I nternet Portal [00208] Conmmuni cation
with the Internet Portal preferably accommobdate the

transf er al
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and synchroni zati on of database information (operator,
patient and visit information) between the | ocal
woOdewitog)r6and central databases. This al so i s PCT/US2006/012255
preferably the pathway for -the transferal of usage and
account information and software updates. Patient and
operator information can be entered directly into the
peri odontal system s 200 devices, or, through a web
browser, directly into the dental office's central
tagase for subsequent downl oad by the individual
i aed ¥t ering information for a new patient into
the periodontal systenis 200 Database via web browser
and,the Internet Portal is _convenient, for instance,
whi et &SHtep ?‘ﬁ aetﬁwélg auffrpedspringmeriedooial tisseedesthistioterstasd to
peiddohtabdigagcdompisitggnagenent sof tware application. All
info matlon transm ssion to and fromthe Internet
Por?g“f“ iPLECR having g yltRsQpisfeansdicer engd i spoesdicling:h HI PAA
pr i ¥ emyroRdtGin Bl didrim i takahaterface .
Appli.cation '.0026%'9] Thg{ aﬁ?ﬁ alenrl?ﬂr%'g’eltg Edgﬁa{é;ﬁ{eluﬁf’lél' '%i*?"él s
apploCATe SONPHIRS & Vevglebalsorigbmigd communi cati ons bet ween
t hea fhed sggbnt al systenmi s 200 software application and
the Internet Portal. It is preferably HTTP/ XM. based.
Coordi nati on between dental office practice managenent
sof2. Wae eyspeacifaBes 1 Attddfe ﬁﬁfdlsﬁ?ﬂ)@ﬂ&ﬁm@éﬁ%ﬁm Bechf
software application, if any, occurs via the Portal
Interface Application. Illustrative Exanpl e Peak
Det3¥dhe gystefr0F2hOY] 1,RaRlS e ERtHEE 65 i i
depﬁlel ecting a signal thr eshol%. The %?é%ﬁ%as{gggé %cdtmétalpmket
was the value of the 90t percentile of the waveform
val ues. In other words, the level where only 10% of

th ' | i reater. than the threshold. Then, | ocal

ma% ?#ﬁ‘g%rerél 0? S%WHEWI‘@BWSH‘}?%‘&‘EW dgirtie in the

waveform wi th values up to one nom nal wavel ength on
If the

ei tsh Lde, -i.e five. ppoints before and after.
val Ugﬁevégtgrgroggl o4 “ﬁlgﬁquftﬁeemg%d%ge FOFPEFEs [ quch pegeen, ¢ keyboard,
or ayppIsgiesi gnated as a nmaxima. Finally, the significance

of the peak was determ ned by integrating over the

same range. |f the average value of the range was

gr Sattersysttrant dhien 1, firtehohgriviag leispléy) €2 disPRy BB4bIEBE displaying

an image of a tooth and illustrating periodontal measurements in combination with the irhage of
the tooth. ‘

-

7. The system of claim 1, further comprising software, wherein the software converts an
analog signal from the hand piece to digital data,

8. The system of claim 7, further comprising software to create dental images.

9. The system of claim 1, wherein the software includes a discrimination analysis

algorithm adapted to identify peaks associated with periodontal features.
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was determned to be a significant peak. Peak

Di scrimnation [00211] The | argest significant peak
wahv@ri0s41e¢ end of the tip was determ ned to COPCERISO006/012255
“to the'refiection off of the gum The |ast significant

and consistent peak (i.e. the peak is present in 60%

of the replicate scans) wthin the neasurenent range

(0O to 10 nm was deternmined to be the bottom of the

pocket (see Figure 39). Additional data, not shown,
es;iﬁlish the distance fromthe gumline to the
ce Chesystamiof Flaiget, ivdareinthagystemtis ddeptpbeshdabee 4 fistance between
a ARLE6 Fhael flhet fracting fhe

di st ance f?on;?ﬂgag%ﬁ?ﬁ?ﬁ%ﬁﬁgmgﬁggggﬁgﬂﬁ%Pg%g I

junction fromthe distance of the gumline to the

bot t nnTif syéthd oPQGkeEL, whglgﬁgﬂgs]yﬂ%}g ?%%lgégcgtg in{]egs € eadiftgr}ce between

thdescr.lpt|on of the invention préesent é
&L a fpoth gnd g hottem ofia pesiedersal poéket i on. It i s not
i ntended to be exhaustive or to limt the invention to

the:gnﬁ%ise form di scl osed, and nodifications and
var Fat Tisgstep af GhimdliOpywierim the isypbem isfddpked taineasere the distance the

pertodantl jogct Qith FR Yoo PEA SHork DIMPLAGULES OF the
i nvention. The drawi'ngs an escription wWere chosen in
order to explain the principles of the enbodi nents of
t hel3, rihe BystédiofMim 10 Sy ' ' ion, 1t jis. .
an bl ENded %ﬁ%t t he claﬁﬁg%g%%ﬁ?g %%Q%ﬁ@%ggFﬁ%ngﬂwdwmmm“Mh
PRPEr L EPEY 0% Br ot ect the invention to the broadest
extent pernitted by the prior art and the applicable
Ia\/\h1 reover eatures described in connection with

one “‘erti8 FSHEhY clim { Brevherpingthe havd piesyadepted toamesisure the distance with
an wompenelab@id OMirkdh. ot her enbodi nents, even if not

explicitly stated above. What is clained is: 1. A

system for detecting and neasuring periodontal tissue

desibr Thé byateu cflodld, widrdiPht QRN Abpit] BHSE SRIRLT ST N0

a hand piece having an ultrasonic %rans ucer and an

acoustic lens; a controller unit having discrimnation

andby $hesysetofelaiy 1tWiRreil H6 fbilisily &Hlﬁﬁgk@ lay gﬁtﬁb%cferial gent, a
gmﬁﬁmﬂ L& 9gnﬁr|5|ng a wavel et algorithm and a y|§

suppY% 21 04 systemof claim1l, wherein the fluid

supply conprises a fluid reservoir. 3. The system of

cl ai wowherein th stem.is adapted to neasure a

p e??'?&%ﬁ Sé?m B 0&21&1, %rﬂgnl,/r comprising a trigger to activate the ultrasonic
transducer, the fluid supply, or both.

18. The system of claim 17, wherein the trigger comprises at least one foot pedal, or
voice activation software.

19. The system of claim 1, wherein the system is connected to the Internet.

20. The system of claim 19, wherein the connection is accomplished by wire or

wirelessly.
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depth. 4. The systemof claim1, further conprising an

i nput device. 5. The system of claim4, wherein the
wonpst10sigei ce conpri ses a touch screen, a keybearas26/012255

a nouse. 6. The systemof claim11, further conprising

a di splay, the display capable of displaying an i nage

of a tooth and illustrating periodontal neasurenents

in conbination with the imge of the tooth. 7. The

systemof claim1, further conprising software,

wherei.n the software converts an anal og signal from

t he 5ﬁ£ﬁla Siﬁfeé‘?:%‘r °§aémdi Wharein peppdental gneasrranasisoae he wadesyithi aningle
opeatok.ur t her conprising software to create dental

i mges. 9. The systemof claim1, wherein the software

i ncludes a discrimnation analysis algorithm adapted

t 0 R2leTHeishsterp 0AHEmAS Sizﬁ&'bﬁtﬂ%%ly%ﬁ BtoRS bRk B heasurements in an
he system of claim1, wherein tehe system

features. 10.
dﬁ%?%ﬁ?ﬁgﬁ%%“?ggneasure a di stance between a
cenment o-enanel junction of a tooth and the bottom of a
per | ntal pocket. 11. The system of claim1l, wherein
the’d %"éﬁﬁt‘?‘g OQ%%zédV]ﬂi‘%ﬂﬁg‘ﬁ elefaonip meditohiseesd frnorepind and
HIPAA cguptidni.ne of a tooth and the bottom of a

peri odontal pocket. 12. The system of claim 10,
wherein the systemis adapted to neasure the distance

t he24&heé geiemtaiclajn t diirthat dofpaifes ABEHERCorRBLHRER, about
0. 1nmm and 0.5mm 13. The system of claim 12, wherein
the hand pi ece adapted to neasure the distance wth an

ac cfr Abysystemaifolaim B4, herein tHekystfnadgydtteBe @ferddb@iilthbInternet.
wherein the hand pi ece adapted to neasure the distance
wi th an accuracy of about 0.1mm 15. The system of

cl a36mThe systeer eficluirh B8, foyist eommidmpt eshelotnedRérSRherein the tone

he .systemof claiml1, wherein the fluid

e ibdtBnes e ol RSP T iesiti el agrrn ope qunaiees o
unsyepsssful ¢ast. bot h. 17. The systemof claim1, further
conprising a trigger to activate the ultrasonic -

27. The system of claim 1, wherein the hand piece comprises a disposable cover.

28. The system of claim 1, wherein the disposable cover comprises a unique
identification feature.

29. The system claim 1, the disposable cover comprises a safety feature preventing reuse
of the disposable cover.

30. A hand piece for detecting and measuring periodontal tissue destruction related to
periodontal disease comprising;
a permanent handle having a cavity and an alignment slot in a first end;

an ultrasonic transducer located in the cavity in the first end of the permanent handle;
a fluid supply; and
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transducer, the fluid supply, or both. 18. The system

of claim17, wherein the trigger conprises at | east
woneosf1ioet7e pedal , or voi ce activation software. pe9USTIV6/012255

systemof claim1l, wherein the systemis connected to

the Internet. 20. The system of claim 19, wherein the

connection is acconplished by wire or wirelessly. 21.

The system of claim 1, wherein periodontal

nmeasurenents can be made with a single operator. 22.

The systemof claim1, wherein the systemstores

per 2 EperekiE corsn herdisyesable chover havingd ambtrivndn the dite Rk of the

di ' erein the
P aRletovd tne LORANSHERA, oLl A Sl Sl " paa
conpliant. 24. The systemof claim 19, further
conp{.i ; ' 0 . s0of re .25, Jhe system
of o) e St BF A5 PRh i R peh Rl e B R
cirgymaferenidal siot inesantrabportiothe syst em of claim 25, further
conprising a tone generator, wherein the tone
generator generates one tone to indicate a successful

t est?-dhghapdgisepairlaindd, fughdr semprising aamelinabyptogBedted in the first

cirb@sforent?al slofldFehepéeih £t @hndtd @l m 1, wherein the hand
pi ece conprises a disposable cover. 28. The system of

claim1, wherein the disposable cover conprises a

uni 3pJehé B@dbické 614iQR2 [ HiRkd Be dggosal%w 90V§%/ &)ﬁquﬁke%la%rmm]ferenﬁal
1 h(g di sposabl e cover conprises a safety feature
Sotﬁ Diet o sgeee dipdwlical sprig ing spawBhbl e cover. 30. A hand

pi ece for detecting and neasuring periodontal tissue

des tjon related to periodontal disease conprising:
a p%{ ﬁﬁﬁf@‘i‘a PgSsfi ckaim 494 Whyrein hapsrmpneahbandle fisrttiegenmgmises a second

circintférentlal floffih b Sént@N$brtic®N ul trasoni ¢ transducer | ocated
in the cavity in the first end of the pernmanent

handl e;
35. The hand piece of claim 34, further comprising an O-ring located in the second

circumferential slot, the O-ring adapted to form a seal.

36. The hand piece of claim 30, wherein the disposable cover comprises a probe from

which ultrasonic waves produced by the ulirasonic transducer are emitted.

37. The hand piece of claim 30, wherein the disposable cover comptises a probe tip sized

to fit snugly in an interdental space between teeth.

38. The hand piece of claim 30, wherein the disposable cover comprises a probe tip

having a length of approximately 10 mm.

39. The hand piece of claim 38, further comprising a transducer with a focal length of
approximately 13.25 mm.

40. The hand piece of claim 30, further comprising an acoustical lens.
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a fluid supply; anda di sposable cover, the disposable
cover having a protrusion in the interior of the
wdaizeoesiibe cover, the protrusion adapted to fPCTiUSR@6/012255
the alignnment slot. 31. The-hand piece of claim 30,
wherein the permanent handl e further conprises a first
circunferential slot in a central portion. 32. The
handpi ece of claim 31, further conprising an helica
spring located in the first circunferential slot of
t he permanent handle. 33. The hand piece of claim 32,
wherei n the di sposabl e cover conprises a
Ci r aunTiessostérh of cl&iCio Lhe hel i cal '
spring i;@a snap fitfﬁgﬁghgﬁékﬁgﬁggggggég% d%?%ﬁ@%%ﬁﬁm
wherei n the permanent handl e further conprises a
secandrielsyaeib ea gl jorhhelin heldpRabie BheRlorRALL Wigu3>

.. The han iece of claim34, f er conpri'sing
ldeé%%a%ng’at@fft ed in the second circunferential slot, the
Oring adapted to forma seal. 36. The hand pi ece of

cl aj 0, erei n the disposable cover conprises a
pr ojt)sg] ﬁﬂﬁ&lﬁ% Pl 30 the dispesaldle fRyeecomprises acefdtyfyatirh preventing

reugd ¢fithesdisfiosabla @bgducer are emitted. 37. The hand piece
of claim 30, wherein the di sposabl e cover conprises a
probe tip sized to fit snugly in an interdental space

bet4de énhané piehe foBeteclingadianssii . | ai i
ac%r@iﬁudyﬁﬁ& g(l%ee over %onpri ses %g%@g%@ C?"’:egge%g’\’,‘ﬁ%%
o&&' ‘Fg%

engt app tmately 10 nm 39. The hand pi ece of
an iragonic B8nsdficer;tanér conpri sing a transducer with a focal
aﬂﬁgggﬁg,of approximately 13.25 mm 40. The hand pi ece
0 I'm 30, further conprising an acoustical |ens.41.
The system of claim 30, wherein the hand piece

[ [ bl . 42. Th t f clai
30, Syt Bl ofep BT ER AL AR s i p dgseido conurs

differgetiol depitchetwesn afcera¢ntis-enandBiunctidf o5y HbRMhE I bfkoaPof 4 1 odontal
pockltsposabl e cover conprises a safety feature preventing
reuse of the disposable cover.

46. The hand piece_of claim 44, wherein the hand piece is adapted to measure the

differential depth between the gum line of a tooth and the bottom of a periodontal pocket.

47. The hand piece of claim 44, wherein the hand piece is adapted to measure the

differential depth a periodontal pocket with an accuracy between about 0. 1mm and 0.5mm.

48. The hand piece of claim 47, wherein the hand piece adapted to measure the depth
with an accuracy of about 0.2 mm.

49. The hand piece of claim 47, wherein the hand piece adapted to measure the depth
with an accuracy of about 0.1 mm.

50. The hand piece of claim 44, further comprising a disposable cover.
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44. A hand piece for detecting and neasuring

peri odontal disease conprising: a continuously curved
wbaowles47an ul t rasoni ¢ transducer; and a fl ui dpewmskoos/012255

45. The hand piece of claim44, wherein the hand piece

I's adapted to neasure a differential depth between a

cenent o-enanel junction of a tooth and the bottom of a

peri odontal pocket. 46. The hand piece.of claim 44,

wherein the hand piece is adapted to neasure the

differential depth between the gumline of a tooth and

the bottom of a periodontal pocket. 47. The hand piece

of ol aithe Kedd plsbesidin 4h SRR P By i L Chacteri
L JEasure the éi ferential depth gﬁg§¥?§8§%@§%§%%%ﬁ%Fwndagﬁm
PR A P8R CLPYRY bet ween about 0. 1nm and 0.5nmm 48,
The hand piece of claim47, wherein the hand piece
adapted to neasure the depth with an accuracy of about
0.2 em%nge FRe 9f gloun it adereirthe ramsdncappenatse atai frequéney between
5dadndMllece adapted to neasure the depth with an

accuracy of about 0.1 mm 50. The hand pi ece of claim

44, further conprising a disposable cover. W51. The

han®. plledendpicc! ddichint 42, whbehhdt: loyi
Milncl udes an anti-bacteri al agent%lagmgé)?%gtg%gfﬁeéﬁegﬁ)(d10

or both. 52. The hand piece of claim44, wherein the

t r afvs dlhednndyieset elsindd4, AurhEQGHSAGY: REINRER Roand 15

MHz. 53. The hand piece of claimb52, wherelin the

t r affs ditedandofiesaf elsindd4, furthERAMBRGYe HembPiblBve 04 The

hand piece of claim44, further conprising an

he hand pi ece of cl ai m 44,

acoysti cal .lens.. 55. e of

fur %ﬁ:tg}rw @%ﬂﬁ}ef’%?f}?ga‘% At SHhstebibe g@é\l’éﬁc? iszdapterite délvata stream or a
drippfféd.of cl ai m 44, wherein the hand piece is adapted

to deliver a streamor a

57. A method of detecting and measuring periodontal tissue destruction related to
periodontal disease comprising:

filling a periodontal pocket with a fluid capable of propagating sound waves;

transmitting at least one sound wave into the periodontal pocket;

sensing at least one return sound wave from the periodontal pocket; and

determining a depth of the pocket by measuring the time it takes the at least one
transmitted sound wave to traverse the periodontal pocket and return.

58. The method of claim 57, further comf)ﬁsing storing the pocket depth as periodontal
data.

59. The method of claim 58, wherein further comprising comparing pocket depths
against stored periodontal data.

60. The method of claim 57, wherein the periodontal data is stored in an electronic
medical record.
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drip of fluid. 57. A nethod of detecting and measuring
periodontal tissue destruction related to periodontal
wdaizemasst7eonpri sing: filling a periodontal pocket/usedok/ 012255
a fluid capabl e of propagating sound waves;
transmtting at |east one sound wave into the
peri odontal pocket; sensing at |east one return sound
wave fromthe periodontal pocket; and determ ning a
depth of the pocket by neasuring the tinme it takes the
at least one transmtted sound wave to traverse the
per%?d$$tal pocket and return. 58. The nethod of claim
57, 61 uTheheethaiafiolains 57) GurfieOsdnialisthp Be fent’
ri odontal data. 59. The nethodggfﬁgﬁg?%Fqgﬁg%ﬁg?B?ﬁmtS
urther conprising conparing pocket depths agai nst
stored periodontal data 60. The nethod of claimb57,

whe er.i.odo data i s stored in an

ol oot rrghn f‘Ee%‘r?e%é’f gam % mprisit engipg fueltogremptaidisplsy.,

further conprising generatlng 3-D images of a

pat nmet had of claim57, further

co rrgf Pfshlezréett@g n gdalm 5(17&515%? COmPHEpgSteringjthsegigdontsd dat bt remote
sitgret hod of cIa|n157 further conprising storing the

periodontal data at a renbte site. 64. The nethod of

claim 63, wherein the stored periodontal data is

ac c¥s Jdg methad phdaimrBewhetin te5tordiersdha0ehik agdegemé fhe
Intéri] udi ng the step of determ ning the |ocation of

cenment oenanel junction. 66. The nethod of cla|n157,

further conprising including an anti bacterial agent, a

ergs t he uid.. 67. The nethod
gf cl g?lﬂailset%ﬂg?mr] tuﬁg? lgg{ﬁ%?g of tap ?é‘%ﬁgﬂlﬂng, oggtion efzpsqemento-
enagiebivadighd wave in

te

66. The method of claim 57, further comprising including an antibacterial agent, a
germicidal agent, or both in the fluid.

67. The method of claim 57, further comprising transmitting at least one sound wave in
an interdental space between teeth.

68. The method of claim 67, further comprising determining a deterioration of the
specula of bone between teeth.

69. The method of claim 57, comprising digitally overlaying periodontal measurements
onto a digitally generated image of a tooth.

70. The method of claim 57, further comprising using a discrimination analysis software
to identify periodontal features.
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an interdental space between teeth. 68. The nethod of

claim67, further conprising determning a

wdebt@riostr7at i on of the specul a of bone between PeesS2006/012255
69. The nethod of claim57, conprising digitally
overl ayi ng periodontal neasurenents onto a digitally
generated i mage of a tooth. 70. The nethod of claim
57, further. conprising using a discrimnation analysis
software to identify periodontal features.71. The

met b d]].hgf ghlﬂ?i m 70, wherein the discrimnation
anal gs' ot REs e Wniyherein thy discriminetient analygipsdftwara codrising a
wavblet digdddtigal of cl aim 71, further conprising identifying
cal culus on a tooth. 73. The nethod of claim73,
further conprising retesting a patient after a

cal ZIThs nethea bf@4iin 11 OfueHe b Ssidd BB
treatnment. 74. The nethod cl gi m%??n 1@{11%:(%%%111%%%}%0%’ ng

addi ng nedi cation to the fluid. 75. The nethod of

cl a¥VInTe8mefhod bddimCO Rfth& lchEpEY b Rlinp g Pmegg‘g:%g, 5e8 Juluas
tre?ﬂmlé{ﬁge\%iu #&Eaétﬁent 6. The nethod of "claimb7/,

Ut nefv e sidPs SicRgy ebg ¥emeng the system 77. The

met hod of claim 76, wherein the step of calibrating

co hse esti.ng. software, calibrating a hand piece,

t 62?{' %e %e@?iﬂgg%g egfﬂh?ré’g{’lpﬂﬁn%ﬁidﬁé Fedicptionfteths fluigk  any

conbi nation thereof. 78. The nmethod of claim 76,

wh i I bration.c ri ses, measuring the depth of a

kngfmsﬁ ‘I@%I\%l?'{“{’/‘?o ‘?E?.“n gﬁﬁ% AURPLSTE S1o8{PHIBProgress elreqourse of
regfigedy i si ng forwarding the el ectronic nedical record to

at | east one periodontal expert for consultation. 80.

The nethod of claim 79, wherein the periodontal expert

r eclénesetbodoislaim 67, Setter totnpaisinpballbratias thd sf¥ent O t he
treating nedical professional. 81. The nethod of claim

63, further conprising nonitoring a dentist or a
~ de nt’alhe method of claim 76, wherein the step of calibrating comprises testing software,
calibrating a hand piece, testing a transducer, testing an acoustic lens, or any combination

thereof.

78. The method of claim 76, wherein calibration comprises measuring the depth of a
known cavity.

79. The method of claim 60, further comprising forwarding the electronic medical record
to at least one periodontal expert for consultation.

80. The method of claim 79, wherein the periodontal expert recommendations are sent to
a third party or to the treating medical professional.

81. The method of claim 63, further comprising monitoring a dentist or a dental
hygienist.
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hygi eni st. W82. The nethod of claim63, further
conprising identifying a patient being treated by a
wdenio 195476 hat shoul d be treated by a peri odont PeT/USBBI6/012255
The nmethod of - cl ai m-70, wherein-the discrimnation
anal ysis software is upgraded via downl oad fromthe
Internet. 84. The nethod of claim63, further
conpri sing showing the electronic nedical record to a
patient. 85. The nmethod of claim57, wherein the fluid
has am nar. fl ow. 86. The nethod of clai m 85,
\Aheﬁgi o pficlaam i A ther qomprising idetifying p patizrt beigategted by a
deri¥Othat shduld b6 edtRIVYAPeRbdontidi M 85, wherein a volunetric
flowrate is between approximately 10 to 15 ni/m n.
88. The nethod of claim57, wherein mnor changes in

t he8hoTHeahetbARI Hlamk %0, | ithd 8BS rindAhtion : d claim
gttt e o ‘changes” are a8 BBty Bohac
C8|8‘@§ PRdfuieCes that reflect inproving,

deteriorating, or unchanged pocket conditions. 90. The

nmet of claim 88, wherein the m nor change conprises

a Cg‘g ﬂb%m‘é 0%8&1%’?‘ 6378%{@131' SPMRpEEcheviag bk glegroRictmedicabrecord to
apatent.91. The net hod of claim90, wherein the m nor

change conpri ses a change of pocket depth of

approximately 0.1 to 0.2 nm 92. The nethod of claim

57, 85wl w@iethod drelaie 51 Gsheten 86 fifiahAEAaW gy, hand pi ece

having a fluid flow path designed to facilitate

flushing of air bubbles.93. The nethod of claim57,

f urihihe roeipt ofelaf 85, v 4 RéABIAARAR LosO i S0 Mnarely
1o002ve on the facial side of a tooth and at lea one

sound wave on the lingual side of the tooth. 94. The

met hod of claim93, further conprising transmtting at

| egst und waves on both the facial and |ingua

si esT%epﬁ?gﬁ’éis "?8%{’?1%’ SV oRehtflast ratelishatwera approximately 10
to lpmlymiy.  conprising transmitting at |east 12 sound

waves on

88. The method of claim 57, wherein minor changes in the pocket depth are identified.

89. The method claim 88, wherein the minor changes are illustrated with colored trend

lines that reflect improving, deteriorating, or unchanged pocket conditions.

90. The method of claim 88, wherein the minor change comprises a change of pocket
depth of approximately 0.2 to 0.5 mm.

91. The method of claim 90, wherein the minor change comprises a change of pocket
depth of approximately 0.1 to 0.2 mm.

92. The method of claim 57, wherein the method is performed with a hand piece having a
fluid flow path designed to facilitate flushing of air bubbles.
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both the facial and |ingual sides of the tooth. 96. A

nmet hod of perform ng periodontal exam nations
woaQoriosd7ag: provi di ng dentists or dental hygi earaIS2006/012255

with at |east one ultrasonic periodontal system and

charging the dentist or dental hygienist per visit of

a patient. 97. The nethod of claim 96, wherein the

ultrasoni ¢ periodontal systemis connected to the

Internet with an enterprise portal software. 98. The

met hod of claim 97, wherein the ultrasonic periodontal

sysPankhie snethod eédeigtst Girthertchimpidsipgtranymitting atlkts obakupwave on
theqi%clalTslﬁﬁ di“ﬁ&d%ﬁﬁanﬁf fé!is@ bid %an J/:H/E B}i‘ e 11?1@15? glheséfrhge to%th.

forwardi ng medi ca records to at [east one periodontal

expert for consultation. 100. The method of claim 99,

whepgithe %ﬁﬁ@ oF Lidodt M%Qﬁgﬁsﬂgec&ﬂm&%%{ T} ﬁm?ers%und waves

sent to a t arty or to a treatin
onhpthrthee Plélmﬁlﬁ.lm sideploéthadoiod of cl ai m 97, further

conprising nonitoring a dentist or a dental hygienist.
102. The nethod of claim 97, further conprising
i def®-iThy megod opeleimedds fuBersomprising: teagsihijting atlleast i3 soundhaaves on

bogﬂg@fagkapﬁdqlhgﬂ G6esRYuR (@l | odontist. 103. The nethod of
claim9l, whérein the ultrasonic periodontal system

conpri ses software that can be upgraded via a downl oad

f'r ooyt Renclidli 8F ftormih peridotthizGhhimhedal bh-RAg! YSi s

algorithmto analyze ultrasonic echoes conprising

pr oBW¥inggleniisiser é?% hygienigevitieg 19seies ltrsagc periodontal system;
andll scrim nati ng peaks, wherein the discrimnation

anal ysi.s al gorithm uses a continuous wavel et

t r affeFang e 8%1%qé@talhﬁ@ern%wrd@ﬂafa@m@mm 104, wherein

the continuous wavel et transformati on conprises a

Mexican hat wavel et or a Mrlet wavel et.
97. The method of claim 96, wherein the ultrasonic periodontal system is connected to

the Internet with an enterprise portal software.

98. The method of claim 97, wherein the ultrasonic periodontal system is connected to a
third party for data backup.

99. The method of claim 97, further comprising forwarding medical records to at least

one periodontal expert for consultation.

100. The method of claim 99, wherein the periodontal expert recommendations are sent

to a third party or to a treating medical professional.

101. The method of claim 97, further comprising monitoring a dentist or a dental
hygienist. '

102. The method of claim 97, further comprising identifying a patient being treated by a
dentist that should be treated by a periodontist.
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106. The nethod of claim 105, wherein the wavel et

dgesn't have an imagi nary conponent. 107. The nethod
wofoml1as4ms 104, further conprising using a HubePCT/US2006/012255

transform of the wavelet. 108. The nethod of claim

104, further conprising setting a DC conponent and a

Nyqui st frequency conponent to zero.

103. The method of claim 97, wherein the ultrasonic periodontal system comprises

software that can be upgraded via a download from the Internet.

104. A discrimination analysis algorithm to analyze ulfrasonic echoes comprising
processing waveforms;

detecting peaks; and

discriminating peaks,

wherein the discrimination analysis algorithm uses a continuous wavelet transformation.

105. The method of claim 104, wherein the continuous wavelet transformation comprises

a Mexican hat wavelet or a Morlet wavelet,

106. The method of claim 105, wherein the wavelet doesn’t have an imaginary

component.

107. The method of claim 104, further comprising using a Hilbert transform of the

wavelet.

108. The method of claim 104, further comprising setting a DC component and a Nyquist

frequency component to zero.
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