Oral debris renoval device Field O The Invention 5 [00011 The
invention relates to an oral debris renoval device. Background O
The I nvention [00021 Tonsils are full of indentations, crevices, and
folds. These are areas which 10 can trap matter such as bacteria,
food particles, dead cells and nucous. This matter ~-r collects as
debris, which can harden or calcify into white formations called

tonsil stones, or comonly kwd%igﬁgﬁj‘&%@g‘g&hs. Tonsi | stones
(tonsilloliths) have been plaguing hunans for a long tine. 15 [00031

Tonsil stones are sonetines visible in the tonsils as a lunp of solid
white materi et i mes be hidden in the indentations,
crevices and ]fﬂ%)]fic@rT vgl? onsils. [00041 Tonsil stones which are
not renoved and reside in the tonsils may result in 20 nunerous

heal t h and sqci probl.ens. These include: (i) Bad breath. The nouth
provi des perﬁ@@kcoﬁg@ﬂv&ﬂ%"qr@ teﬁé%?‘é?liaﬂgetbé‘s ﬁ?j’ll?“iagfl‘?’}ce-v\her eby the

bacteria acts on the debris/tonsil stones to decay the debris/tonsil
stones, resulting iné)articul arly bad breath. (ii) Cough and sore

t hroat. TonsiBackgunad OfgFlmAnderfipnt he food source for bacteria to 25
mul tiply, can trigger an onset of tonsillitis. (iii) Ear pain. As the
ear and throat share nerve pathways, a person nay experience
referred ear [pH2h f Tomilsansfull finlzasticiey edeoipes) gndfojdsh diesd are bfvas which

tonsils. (iv) Tonsil swelling. As re tonsil stopes collect within
et ol || o8 CPR et e iy PRI HSrs raf Gupousa hs matter
£ EGOSI KnO}Nn cf%ﬂédt@ b BbrisOwhicadan HardeB MRUR1ERNAI whli® REatifie! dI8d (dnsil
e renoval o
stones, or commonly known as tonsilloliths. Tonsil stones (tonsilloliths) have been

plaguing humans for a long time.

15 [0003]  Tonsil stones are sometimes visible in the tonsils as a lump of solid white
material, or may sometimes be hidden in the indentations, crevices and folds of the

tonsils.

[0004]  Tonsil stones which are not removed and reside in the tonsils may result in
20 numerous health and social problems. These include:
’ (1) Bad breath. The mouth provides perfect conditions for bacteria to multiply,
\:1 whereby the bacteria acts on the debris/tonsil stones to decay the debris/tonsil stones,
resulting in particularly bad breath.
(ii} Cough and sore throat. Tonsil stones, providing the food source for bacteria to
25 muiltiply, can trigger an onset of tonsillitis.
(1ii) Ear pain. As the ear and throat share nerve pathways, a person may experience
referred ear pain from tonsil stones developing anywhere in the tonsils.
(iv) Tonsil swelling. As more tonsil stones collect within the tonsil, the tonsil itself
may swell or become larger.
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the tonsils; (ii) using cotton-swabs, cotton-buds or g-tips to push
the tonsil stones out; (iii) using a toothpick or dental pick to dig
the tonsil stones out; or (iv) using nouth wash or other oral
gargles to mask foul bad breath. However, these solutions 5 are

i neffective, or have considerable risks, as outlined in the follow ng
par agraphs. [0006] The renoval of tonsils, or tonsillectony, is not
a preferred ¢pro5pn Hnommsblutidoctoarest andmbd tohsibstomssecladed i) the aaioval of
speci al i st s, égnles t he circunstan sitate it. This is

bocause it rdBuiGaLs (i iRg SOt TS AL S AT G Lo AHah FestEsik gopss

surgery (as toansiil) Bale0MRMpiRasH deftal RREPBIIIE He bRsIVAIRIIRIGE)asing
anesthesia). There is also pain and difficulties in swal | ow ng

experi enced Byouth@agnen eher e gaeghisrig mask do gl besstho ijowemge Hbese solutions
d |
T RN N .

may push the tonsil stones deeper into the crevice or folds of the
ne mor.o difficult to renove. Even

tonsil, thus ng.t he ton

if the tonsi I[(HE'H) ' gr%ﬂo"tai%}@ aﬁretoﬁ?1 BNy, 1891 @ prefgared oRtioR by most
cot t on- swabs d@étoh;uelﬁd MBYT MREE | iosP S tHi6at] QPSdidlistt qnﬂ‘esE Otht "G ARG s
the throat, where the tonsil stone would need to washed down t he

throat for tHECessitgitnh This IZ@eﬁﬁug‘éﬂtfeunWé sergery andrihe kssgfisied cpgfs andheisks

Npswabs, rtg Y, o]
f(@oat. 0 [oé%sil&rﬁ’p (dORasliofes i ‘%t" e ORREN AR, 15 Hhd
or dent al p|6mcnayammpmnenddﬂﬁmﬂmuenbwa&ndngau&mem&ﬂewahepmmmmhuchn@
result in bleedin Thlzg B reases t e rISktﬁ ngflnfectlon glvg
the presence 0P BACTERY DUSP FHE 'érefé SBEHE PBAY P g’l‘rgr@m@? e.“medical
t oot hpi ck or pkdfessihanlkpl pick al so nay have the sanme drawbacks

associated with the cotton- swab, the cotton-bud or the g-tip. Using
a toothpick or dental pick may also result in breaking-up of a

tonsilysst 0”9500\0‘?] ChuBRY (RSHlsWabd) AARBuIYOf ALehps2had fulh RAGHRH ol

cultivate
deeper into the crevice or folds of the tonsil, thus making the tonsil stone more

difficult to remove. Even if the tonsil stone is on the surface of the tonsil, the use of
cotton-swabs or buds may merely push the tonsil stone to the back of the throat,
where the tonsil stone would need to washed down the throat for the stomach to

20 digest. There is a risk also that the cotton-swabs, the cotton-buds or the g-tips may
be dropped down the throat.

[0008]  There is a risk that the sharp end of the toothpick or dental pick may pierce
the tonsils and cause lacerations which result in bleeding. This increases the risk of

25 infections given the presence of bacteria at the site of the tonsil stone. The toothpick
or the dental pick also may have the same drawbacks associated with the cotton-
swab, the cotton-bud or the g-tip. Using a toothpick or dental pick may also result in
breaking-up of a tonsil stone, which may result in added surface area for bacteria to
cultivate.
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2 [0009] The use of nmouth wash or other oral gargles nerely treats
the synptons of tonsil stones, specifically, the presence of bad
breath. It does not renove the actual tonsil stone which wll
continue to reside in the tonsil. 5 [0010] Thus, the solutions
avai l abl e do not allow a person who has tonsil stones to safely
renove the whole tonsil stone wi thout causing pain or inflicting upon
onesel f i njuf8008} i Theosd dfmovftD&ad oldEheqyat mhrghe pharelgthieas theGymptoms of

2007/ 0255290 .di scl oses a.tonsillith renpuvi 0 device. The device
nas  tube iR SOREaRRAERY. s mifbehreu i broali I Pt pepbvedhe aethalc
fan creates sustlistewdidersicohiiale tb h@ideubereansil enove tonsil stones.
However, the device is not portable as it is powered through an

el ectric plug which is connected to power mains. The tip of the tube

of thesdevi Cgmtagﬁg 3?%5 ﬂﬁpéc?ﬁio'ng’%éi 1edcﬁ}gﬁo‘%ea31§% aa]g%‘%%pﬁafm?ﬂé hggntioﬁgl Weuld

allow for th the device to be 1nser er ent

angl es into theafehutdmovbetie exchodd tompil et witbomeressapyinasr tifatingeson
and hol es may  QEeur on. .face of the tonsil, and the crevices and
holes in the P%Sﬁgfic“l”grya%l%%{“%ve simlarly located or angled
entrances. A person using the device may, in the process, overturn
the device when trying to nmaneuver the device to reach his tonsils

due to the {0988 belRgpaientapalication gve 26800255208 disclonssi hépnsitlithaewioviag
woul d jpesul t giReesakhy Qie%ge ¢Q4 |5 hé %1'1'61'11 it éb%nng%gd & a{n]%tle%g-ié e @\fh%fe fad
e e an, t y possibly

ubsequently being sucked into t ectric ere
short - ci r cui tleetye farecremed etieamipreaeshatghanbe cactemore simeit ktohes. tH@vever,

user. [0012] ,lt, would thu e desi rabl o have a devjce .that is able
to renove t ongiFVESH %0} 8%%%13?‘? ¥ Stﬂ‘?@’ef%r’rﬁlio]@f?P%}eﬂﬁg’/pbéﬁi"@ﬂ‘ub‘ﬁégm??&'ie‘i
cause | acer ato gveer aifkins OBt H0bf the qubld &F thé Bevibehlpo 8besanot BISW fRaddgyee dit
woul d al so be desirahle for the device to be portable and not

confined to BREFmER Which weuldi allow toy they tube b thedgvies. todipramartpd t difffrsent

| nventson 3Qngles into the mouth. Degree of movement is necessary as crevices and holes may

occur on any face of the tonsil, and the crevices and holes in the tonsils do not have
similarly located or angled entrances. A person using the device may, in the process,
overturn the device when trying to maneuver the device to reach his tonsils due to the
tube being fixated at one angle. Overturning the device would result in saliva
20 collecting in the device retention area and subsequently being sucked into the electric

fan, thereby possibly short-circuiting the device and causing an electric shock to the

O user.

[0012] It would thus be desirable to have a device that is able to remove tonsil
25 stones from the tonsil in a way which does not cause lacerations and does not require
the help of a third party. It would also be desirable for the device to be portable and

not confined to operate in the vicinity of power mains.

Summary Of The Invention
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3 [0013] According to one aspect of the invention, there is provided
an oral debris renoval device including: a suction unit; a tube in
fluid conmunication with the suction unit, the tube having a tip
portion adapted to allow introduction of oral debris into the tube
via the tip portion; and a |ight source positioned to illumnate the
tip 5 portion of the tube and a region adjacent to the tip portion
of the tube. [008)4] Arherdmgab odelaspest ofethewalentiay itteee wgyrofided feoral debris

i ncl ude a housgj on.which the suction unit |S..provided.. 10 .
[0015] The saatoh GHRE Melbme: i SHEREH £rves o Do Cetipn 1) the
The suction waitionyt, he teerhaetipedip forfidieadapies td@lov PRbdlctibh@f 514C BN
unit may include any one or nore of a diaphragmpunp and a 15 vacuum

punp. [0018] RS AE ViR ISt PaheyAnd felighi sowgs ppeifenrdrtojilemingts the tip
debri s scol | eqhffon FRRME! aiOHRERH BELAE & thERp SR | f the
suction unit%gnéman end sectio% of‘%%e tuEeP$§%“?§ﬁ¥§] ‘e debris
col l ector chanber may include a first opening to couple the O debris
collector ch to.the ction unit:. and ilter .coyeri.ng the ..
Frrst opent nibva] o035t S At PeHl driied By Rulisr sEheR RShoiEs uhat which
i nternal protiadiction @lieeprividdd. di sposed al ong an air flow path across
a space between the end section of the suction wunit and the end
section of the tube, the internal protruding el ement adapted to
preveng oral [mm& STﬁ@gacltibﬂ\:lhﬁnﬁ§'bts'dﬁgosteh‘%vifh‘ﬁpﬁlefl-lﬁﬁ)sﬂlé?nt ering the
sugtion unit. [0021] The tube may be connected to the housing. 30 4
[ 0022] The tube may include a first portion; and a connecting portion

di sposed be t i £ of the tub nd.the first portion,
the connecti O\rflﬁg rt ?g?’l ScRof Qhit 13D b conntEted e %ousmg.

[0017]  The suction unit may include any one or more of a diaphragm pump and a

15 vacuum pump.

[0018] The oral debris removal device may further include a debris collector
chamber coupled between an end section of the suction unit and an end section of the
tube.

20
[0019]  The debris collector chamber may include a first opening to couple the

Q debris collector chamber to the suction unit; and a filter covering the first opening.

[0020]  The debris collector chamber may include an internal protruding element
25 disposed along an air flow path across a space between the end section of the suction
unit and the end section of the tube, the internal protruding element adapted to

prevent oral debris and liquid exiting the tube from entering the suction unit.

[0021] The tube may be connected to the housing.
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al l owi ng m salignment between the tip portion and the first portion.
5 [0023] The tip portion of the tube may include a first portion and
a second portion, wherein a longitudinal axis of the first portion
is msaligned relative to a |ongitudinal axis of the second portion.
[ 0024] The connection portion may be nmade fromflexible material. to
v [0025] The first portion of the tube and the tip portion of the
tube may be mnm] fﬂthmtuminhjremﬂudmra firsg ipdrtivaf &nid alcondddZ®porliog dupased
debris rem)v?) deV| furtgé cl ude ac‘%ttery 5 conpart nent,
the battery (‘ﬂﬁﬁﬁlt ItRg fybecand) e fisihperon.othg seRngofien portion
suction uni tallaﬁ'ﬁlgtrﬁﬂaﬁgnﬁ{éht B@WESGfthe hgg@&ﬂonm@tm%irét%yn&lo npar t ment

may be di sposed within the housing. The I'i ght source may
be di sposed adj acent to the tube. [0029] The Ilght source may i ncl ude
a lighty emtig di e I n an_exterijor_ of

t he hoES| ng :[rad}gl)e gggvtll%gsd)g@mllt the%%{}nﬁ%ﬁ&l |9p fs)lﬂs}fpglétlém fr@foél Oﬁqe
anti-sli p surmpogttm, syreime |logdtudingl adie ob thenfirse porfioa i htisabibhédyreditive to a

ri dges a,la 32] The oral debris renoval device
may further 1?1"@¥ ﬁlga%‘%btg%?eéo?@@? ‘ve elenment electrically

coupled to the suction unit, wherein the variable resistive elenent
controls an i nput power to the suction unit. 5 [0033] The variable
resi stive el BWE‘ Aie BRNngetian roastien way be wadefrom flexdiSupteritle housi ng
may fuygther incl ude an exhaust port, the exhaust port disposed
stream of the suction unit. 0 10 [0035] The exhaust port may be
I'sposed bet WH26] t hdhafirst peition cfuthé abe aod thdwip phios iofi gheatnble whgrhe rhdie

tube is conn%rct ed t.o the hpusin
oM Tesi lent Or rigld materi

[0026] The oral debris removal device may further include a battery
15 compartment, the battery compartment being electrically coupled to both the suction
unit and the light source.
[0027]  The battery compartment may be disposed within the housing.
20 [0028]  The light source may be disposed adjacent to the tube.

O [0029]  The light source may include a light emitting diode.

[0030] At least a portion of an exterior of the housing may be provided with an

25 anti-slip surface.

[0031]  The anti-slip surface may include any one or more of a plurality of ridges

or a layer of rubber.




Brief Description O The Drawings 15 [0036] In the draw ngs, |ike
reference characters generally refer to the same parts throughout
the different views. The drawi ngs are not necessarily to scale,
enphasis instead generally being placed upon illustrating the
principles of the invention. In the foll ow ng description, various
enbodi nents of the invention are described with reference to the
foll owi ng dr em:«ngs The oskli ddbris 28mHQ0 AeyicEingiyr Brtherl Mchdpar fpiablel resistive

vi ew of an or br i noval . device, accordin Q ope enbadi nent

of the pr eser?iil W?ﬁeﬁlﬁ‘ﬁ%‘b“r‘?ﬁy[‘ﬁﬁg gl.?r gichion Jinif, ?)’Qﬁ ?\)’é‘nﬁol V\’i‘3~'“s"1"e

show ng the |dl\§r@gnma¢nmgg@ntp§“@ftottﬁgsﬁglaﬁum% debris renoval device
g

shown in Figure 1. [0039] ure 3 is a perspective view of a tube
unit of the oral debris renoval device shown in Figures 1 and 2. 30

00RO are %" Tory (5 TRRQLERC RESERCALLUS ol B Bl lifaf MRSHT! | SHOVD

in Flgure3 ure a tube of
the oral debris reanaI device shown in Flgures 1 and 2. [0042]

Figures 5A a e how a di f ent ectjve view of a debris
5 col | ect or E‘ﬂ?ﬁrﬁer ﬁc}‘r‘émgr ﬁllaydé‘f)til?r e vg'f e&b@%ﬁ&éwgthdﬁﬁ] exjaust port
Figures 1 andlisposddHddabtréandsf Be Sudidn @ner 0Ss-section view of the

debris coll ector chanber of the oral debris renoval device shown in

Figures 1 and 2. 10 [0044] Figure 7 is a perspective view of a

{%ﬁ;ti qg of a (ﬂgﬂf' NgLOTexh &t ?5@ éngﬁpé 'd?sgogeﬁn%méendﬁg'aﬁﬁ ?B Wﬁ"a&én'of the

ures 1 an [0045] Fig I's a rspective view o
of a housing hotlsm@mdw]adredettubams commdlto ﬂhe\hmmnghovm in Fi gures 1
and 2. 15 [0046] Figure 9 is a side view of the oral debris renoval
devi ce shown in Figures
Brief Description Of The Drawings

15 [0036]  In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead generally being placed upon illustrating the principles of the invention. In
the following description, various embodiments of the invention are described with

reference to the following drawings, in which:

20
p [0037]  Figure 1 is a perspective view of an oral debris removal device, according
D to one embodiment of the present invention.
[0038]  Figure 2 is a perspective view showing the internal components of the oral
25 debris removal device shown in Figure 1.

[0039] Figure 3 is a perspective view of a tube unit of the oral debris removal

device shown in Figures 1 and 2.

30 [0040]  Figure 4A is another perspective view of the tube unit shown in Figure 3,




1 and 2. [0047] Figure 10 is a front view of the oral debris renoval
device shown in 20 Figures 1 and 2. [0048] Figure 11 is a
perspective view of an oral debris renoval device, according to one
enbodi ment of the present invention. 25 [0049] Figure 12 is an

expl oded view of the oral debris renoval device of Figure 11. [0050]
Figure 13 is a perspective view of a tube of the oral debris renova
devi ce of Fiepigs FiguvandB 12a p@fpettifdabd]of Eitgherof tHedorbisdebrip enSPRALEdvIR
view of a first porf.ion of ge tube of the oral debris renoval

devi ce shownsﬁﬁwgf g@eigﬁn% 052] Figure 15 is a perspective view of
a tube unit of the oral debris renoval 5 device shown in Figures 11
and 12. [0053] Figure 16 is an exploded view of a portion of the tube
unit of Fi gul®42b. Figyos43A pnd e each showam defigstd detspedteny Gdew aofpodetirisn
of the.tube ' f +ELgur 5 . 5 igure 18.iS a _perspective
view of a Io&gy&ﬁ%6§ggggéﬁﬁkﬁgﬁﬁ%%§%%%ﬁR%Hﬁwgfﬁu?%%1:%ggﬁg?EEEEIOOSG]
Figure 19 is a perspective view of an upper body OL a housi ng shown
in 15 Figur and 12, .[0057] Figure 2Q is_another perspective

vi ew of agl oi@r‘&ﬁod 1g5Fe 6 e 8 -%EHaogn ‘é‘ﬁ\’f\ﬂ% ﬂrendegriwlécgtogfhmr b thezgal
Det ai | ed Des @ebi fefidval-del 20 sitlwn/ ¥ Higy TPl srent s of the invention

w Il be shown and described with reference to specific enbodi nents,
it should be understood by those skilled in the art

;/_D 10 [0044]  Figure 7 is a perspective view of a portion of a housing of the oral debris
.

removal device shown in Figures 1 and 2.

[0045]  Figure 8 is a perspective view of a portion of a housing of the oral debris

removal device shown in Figures 1 and 2.

15
[0046] Figure 9 is a side view of the oral debris removal device shown in Figures
1 and 2.
[0047]  Figure 10 is a front view of the oral debris removal device shown in
20 Figures 1 and 2.
O
- [0048] Figure 11 is a perspective view of an oral debris removal device,
according to one embodiment of the present invention.
25 [0049]  Figure 12 is an exploded view of the oral debris removal device of Figure
11.
[0050]  Figure 13 is a perspective view of a tube of the oral debris removal device
of Figures 11 and 12.
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t hat various changes in formand detail may be made therein w thout

departing from 25 the spirit and scope of the invention as defined by
t he appended cl ains. The scope of the invention is thus indicated by
t he appended clains and all changes which cone within the nmeaning

and range of equivalency of the clains are therefore intended to be
enbraced. 30 [0059] It will be appreciated that comon nuneral s, used
in the rel evdfSl] dr Figungy$4 is efperspewive origyo E atfastt pratiors ef te tabes bfriHeasral

or the sane ose. to 10 relate to an oral
debris rennvggﬁg%vpggaf%ﬁmﬁq%§Whﬁﬁ%g?B one enbodi ment of the present
invention. 5 [0061] Figure 1 is a perspective view of the oral debris
renoval device 100. [0062] The oral debris renoval device 100 is a
handhel d por {458k d&iguee 1hae Rerspestive visw ebp bl unityof the erab debrisgemoyd

renoval deV|Q@V&99Kh§”g§%%ﬁ§g“t dApovi de  sufficient suction force to

renove tonsilloliths rls (for exanple, food 10 particles
and nmucous) fromthe tonS|Is and other parts of a nDuth. Tonsi
stones 106 fron1t e, t.onsi.l s not 0 of a.hu
routh in o sARShay PR foeh Sty Pa a6 Bt B of S NRR BigRee Tne
oral debris reanaI deV|ce 100 is designed for self-use (i.e. not
requiring the help of a third party) by being operable using one
hand and havi¥§4hn Fieegt’sen emﬂgﬂ% Yo o€ & parhign & thg tubeaunif of i gure 15.

9 ttijgg 15 diode, or LED). The integrated |ight source 108 all ows
?}unlnatlon of dark crevices, especially |located towards the back
of a user's HH9afh, Emrml&aﬁ alplexsyxs:tltﬂfheuevopﬁla loebr balyr efivoalsirgeshiosa in
100 to be Op%§é$4§ﬁ1 dIlzone hand wi t hout the need of another hand to
hol d a separa Rt séurce. 20 [ 0063] The renoval of tonsil stones
provi des | ess condu0|ve areas for bacteria growth and reduces the

i nci dence of sil|ljtis, apnd bad breath associated with tonS|

t
stones. [ OO_ESLﬂOg e Gigdre Hebira BesrashHvaricwerti aeuppgh bedy ohwg hausing %"@Wntlé
renovegsdebri ®igures 11 and 12.

[0057]  Figure 20 is another perspective view of a lower body of the housing
shown in Figures 11 and 12.

20 Detailed Description

@, [0058]  While embodiments of the invention will be shown and described with
reference to specific embodiments, it should be understood by those skilled in the art
that various changes in form and detail may be made therein without departing from

25 the spirit and scope of the invention as defined by the appended claims. The scope
of the invention is thus indicated by the appended claims and all changes which

come within the meaning and range of equivalency of the claims are therefore

intended to be embraced.

30 [0059] It will be appreciated that common numerals, used in the relevant

drawings, refer to components that serve a similar or the same purpose.




25 which is stuck in his/her tonsils by providing adjustable suction
power created by a suction unit (described in further detail |ater)
within the oral debris renoval device 100. Suction occurs through a
tube 102 renovably attached to an end 104f of a housing 104 for the
oral debris renmpoval device 100. The tube 102 has a flexible tip
portion 102t, thereby facilitating mani pul ati on and bendi ng by a user
to place the tip 30 portion 102t of the tube 102 to the |ocation of a

tonsil stone T tonsil _stone 106 is.renpved via the suction
created by tﬂééj@alct &edwr%ftﬂ? 1§ iglate gaam oral; dskes Teeoval degice { 90h ageordrgyed
at an openi NgrRfenttdintdnPoNBE bicltht H32hti@f, the tube 102 and remains
there due to the suction force, or is sucked through the tube 102

and collected inside the housing 104 at a debris collector 112. An

an oxnaust  ph16t] o (88e PR MRSl iy of tord MERROERC0A e oo o

the suction unit. The exhaust port 150 is for the expulsion of air

from the sucti uni.t, .the suction unit is in operatiqn. [0065]
The tip portﬁ@&ioZ&lhﬁﬁﬂﬂ?d%gn%{ﬂqvaﬁa‘ﬁ’ﬁ?etIOQrIFé‘r*@@M PREAP Iy ey having
tonsil  stoneudth t&abRity.eMPNELdrdl MeBhl reBRliCad e AN hdtQRNG PARide

may be used for_nedical 10 exaninatlon_quposes or for collection by
users who ar éufficient sagtion feyeet leremeut ftonsilloliths and gl debrier(fs . exaimplet fqpd

orti 102t . .s: j I 0 ansil C are
o syt oot iclF 2R H8) Kond B RPN BnbbatidSeh ARG, TrorS IRt TS
tonsi| st onesay beatmavedefe@n vhe homsile (et shownpofl aHaines mbuthhia 4 edfsiway

may be renoved,qui ckl and effectjvely. due to the degree of novenent
provi ded by CREH 8%21%18&???}1038#?it%%mfﬁﬂslogbe 1 ko Feal e o)

102 to reach ddegRar for BéLuENE cCAREGRENAME HellP o HifRI ﬂ)a@ty? BS beln@tpkiadle
The degree of nmovenent provided by the flexible tip portion 102t wil|
al so al | ow tWs@et sehandandohaving: an twpgrpted Jishh serohiled (aee 4 balyeunitting

crevicgs and #d.e$r MHCh ahe ihReal8d; i.ff.e cat o]y
tonsils. 20 [OO§B]rFor )instance,g%hen1 v%%&ﬁni%ﬂ%%§€%%%§§ga¥%?0%E%k
suction unit creyiacacespenialiyslocatehtosdrdstthe hackt ofpn 48Pt nefuti, hed hlsbelld®2the
The suction fo?e{lccfeebrclsr ?é’j‘ngc?v(al Bgvigeh?O(Y & be r(ypf;j‘rlglble with one hand without the need of

another hand to hold a separate light source.

20 [0063] The removal of tonsil stones provides less conducive arcas for bacteria

growth and reduces the incidence of tonsillitis and bad breath associated with tonsil

O . stones.

[0064] The oral debris removal device 100 allows a person to remove debris
25 which is stuck in his/her tonsils by providing adjustable suction power created by a
suction unit (described in further detail later) within the oral debris removal device
100. Suction occurs through a tube 102 removably attached to an end 104f of a
housing 104 for the oral debris removal device 100. The tube 102 has a flexible tip
portion 102t, thereby facilitating manipulation and bending by a user to place the tip
30 portion 102t of the tube 102 to the location of a tonsil stone 106. The tonsil stone

106 is removed via the suction created by the suction unit. The tonsil stone 106 is




the tip portion 102t will allow a person to renove debris which is
stuck in the person's tonsils by placing the tip portion 102t at the
| ocation of the tonsil stone. 25 [0067] A |light source 108 is

provi ded at the end 104f of the housing 104, wherein the |ight
source 108 is directed to illumnate the tip portion 102t of the tube
102. In Figure 1, the light source 108 is shown to be di sposed

adj acent to taimeﬁlu@@edla@an op@hﬁgl@pmbuptpohsonam@opﬂagmﬂgl 192t28d "RHAhs hBR
light source 108 at another |ocation as |ong the light source 108

can il uni natd¥e e ustipniares gr Foprkedt ﬂlrmhttbwbmdﬁz apg geHlectas ingide thise
light source hb8nd g ahsdém&t oﬂ@ctymfz gnwpgeﬁ?g%% ?sv% {ag&toﬁftp{e £8Rtng
crty)~in a ery

shown in Figure he sa sinpl i

conpart ment 108. 6ﬂletommhg)u§0 mgfot @ exhABt Byt h3V (seg Figuse D)vwhixdt isadigposed
compar tment 11 bris.r devi 100 is rtable and
Cher ot oret ndoestear St B ey B @%%8?%??91& oS siBiigeat fis Fom
removal  devitgesutfiéh huit, Wien eGubtidiiuf is BOYRFatRl ns. 5 [0068] Figure 2
is a perspective V|eM/shomnng the internal conponents of the ora
debris renoval device 100 shown in Figure 1. [0069] The housing 104

contains thep dua%ﬁ;ee @eﬁlo&lhﬁu ahd ﬂ{éssu%ﬁgipgﬂl‘?rﬁhﬁn&hgpﬁlayoaﬁlﬁlv AS001H

renoval devi ce 100, as a attery conpart nent ucti on unit
O 10 202 (whistohe 18§ thbe eemaved quuwbe)m tlee toasil siaeel (wnsyc be 2@, for medical
electr cal connectjons (not s faor the sake, of s licjty),, a

i ght 0 or ce eﬁfgmagél RV GET %rrcoélﬁ(ém AR H]é%ﬁe; %ﬁt@c?%#e&%@r
210. The houshemndiDéohas Hit QPPHiHDE 180t RNessebehsit@4hd Td@ma%ih%d@ﬂ?e tonsils
separ at or chanber élOsc of the debris collector chamber into the

housi ng 104 °OBAITEE ¢ dingtoodipicks er fenitipirda te Franaye tensd stevesi Frythep4onsd
facilitate iRggaed lo@ﬁetpfiee%hﬁgﬁé crled Qﬁﬂc&%ﬁqp@{on%k I%p %v%ﬁﬁulckly

housi ng 104. The tube be connect exanple roug
screw ng, onted efectivelyagugtior @ﬂ%mﬁeﬁf @mmenmmcﬂfdrb}o@e rﬂemgﬂ@mﬁ podiona

bot t om.wal | [ ebris.collector

debr i ?5 col | égﬁﬁ%‘k&ﬁ‘éﬁtﬂg%’e 1% Eﬁ’ah ﬁee&g{ ey ﬁrevﬁcﬁ%a’h‘%&i‘i‘ﬁges i’bE‘e

may be nmade umsitd. Tae degred of In&&EHEnQﬁsvﬂgd by the flexible tip portion 102t will also
allow the tube 102 to reach tonsil stones which are lodged in crevices and holes

which are located at different locations on the tonsils.

20 [0066] For instance, when a vacuum pump is used for the suction unit, a vacuum
is created at the tip 102t of the tube 102. The suction force created by the vacuum at
the tip portion 102t will allow a person to remove debris which is stuck in the

person’s tonsils by placing the tip portion 102t at the location of the tonsil stone.

25 [0067] A light source 108 is provided at the end 104f of the housing 104, wherein
the light source 108 is directed to illuminate the tip portion 102t of the tube 102. In
Figure 1, the light source 108 is shown to be disposed adjacent to the tube 102,
although it is also possible to mount the light source 108 at another location as long
as the light source 108 can illuminate the tip portion 102t of the tube 102. Power for
30 the light source 108 and the suction unit is provided by a battery (not shown in

Figure 1 for the sake of simplicity) in a battery compartment 110 of the housing 104.
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20 [0070] The oral debris renoval device 100 is provided with a
suction unit 202. In OFigure 2, it is shown that the suction unit
202 is disposed within the housing 104, although it would al so be
possi ble to connect the suction unit 202 to the housing 104. A

sui tabl e device such as a di aphragm punp or a vacuum punp may be used
for the 25 suction unit 202. [0071] The tube 102 is in fluid

communi cat i orByh4wing heoﬁructiatter@ dofiphrt2@zt 1100 he drilb@ebii@ 2eiianta]l Aeditd 100 is
portion 102t ad i ntroduction of oral debris_into the

tedto
tube 102 vi amﬁgﬁ eiapd there P’E? q 5 1s oY fegfrted &R praaatingathe 9rah slsbrs wspwyal

to |IIunlnatthﬁ@I&thhgvﬁgﬁ?kgPo%ggﬁmgg t he tube 102 and a region
adj acent to the tip portion 102t of the tube 102. Thus, for exanple,

when the tube 102 is in contact with the tonsils, the 11 portion of

t he ton sils he area, of. cogn al so
T mot od 108 | S O S bl ebiF A 1Sk U A knal b ieR o e ora
chanber 210 uﬁbn@mpbedchﬁkmﬂeﬁsmﬁwemdﬁ§ﬁeUJon of the 5 suction unit

202 and an end section of the tube 102." The debris coll ector chanber
210 has a first opening 210f (shown nore clearly in Figure 3) to

coupl e the dedugop qab |h%§§n@é 1@&@&12%5 %JeOﬁithegh*&ﬁH%ﬂ& éb%ﬁona{%%oifhé

a punp connector 306 (shown nore clearly in Figure 3) and a filter
708 (shown nmord debeardnyoviahdeviep @), Bych Fhe bautetry @pmpmaentrla@sa suction unit

m_cro-| artlcl n_,of .t he suct ion
i 85" 205288 (Bl b YA RAGRE pEARL b iR 08 o Bmial RoitiChiR
i ncl udes a se{mﬂmﬂomm t(i?jlg sakeQ sinslivityy) arfighe s@irmiBOZSy a![tﬁbd;ac@ptroe 268,tang a
1D e separ dbbs: HERGEEoRIRE 107 2R Debl LOPR e Siong S S0
[0074] The dehdd §sdpatat@chahb&Pa0REST tﬁé‘-@eﬂ?ﬁ)&oﬁ@ctcﬁf Rindah 1@%1%%&3 housing
integrated unit, although it is described with reference to Figure 2

that the debrlP4 Sgideaaiissi>0araporided inside the housing 104 to facilitate insertion of the
15 separator chamber 210sc into the housing 104. The tube 102 may be connected, for

example through screwing, onto the separator chamber 210sc. Another opening 212
on a bottom wall 104b allows insertion of a debris collector 210dc of the debris
collector chamber 210 into the housing 104. The housing 104 may be made up of a
hard plastic casing.
20

[0070]  The oral debris removal device 100 is provided with a suction unit 202. In

O Figure 2, it is shown that the suction unit 202 is disposed within the housing 104,
although it would also be possible to connect the suction unit 202 to the housing 104.
A suitable device such as a diaphragm pump or a vacuum pump may be used for the

25 suction unit 202,

[0071]  The tube 102 is in fluid communication with the suction unit 202. The
tube 102 has a tip portion 102t adapted to allow introduction of oral debris into the
tube 102 via the tip portion 102t. A light source 108 is positioned to illuminate the
30 tip portion 102t of the tube 102 and a region adjacent to the tip portion 102t of the
tube 102. Thus, for example, when the tube 102 is in contact with the tonsils, the
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210 is provided in two portions, a separator chanber 210sc and a
debris collector 210dc. The first opening 210f of the debris
col l ector chanber 210 nmay be provided 20 on the separator chanber
210sc. A renovabl e debris collector chanber 210, which my be
further dismantled into its separator chanber 210sc, and its debris
collector 21 Ode, allows the parts of the oral debris renoval device

100 that comBoktinbreRoaéts thaMid &4jReAt to(il?éje[rbasoft &nﬁ@%%lsﬁﬁpoealﬂgmﬁlaﬁeﬁ%?d

separately fromthe electrical coOnponents e suction unit
202) of the dhaligeprrsld%noval device 100, pr eventing water 25

damage to the electrical conponents. [0075] While the tube 102 is
shown in Figure 2 to be connected to the separator chanber 210sc,

t he tube 102 [0fF2] al §‘(heﬁd)rmﬂeﬂbleﬂmmbeﬁmih@@lﬁilélﬂ)el\ﬂébn dntenMsédtioR ©f the
apprem at ed that it tnf sufficient that t%he tube 102 is connected to
be in fluid SECUBHRTANIAR $Hck 35t Meolstie t¥h5nl 3ni Theptspris collqetay chamber

the tube 102718 Had afflriti Shenihg ﬂ@f%ﬁ%ﬁ%dr@@le‘éﬂ%m F%res?rﬁctro' é?)ﬁ 1¢Rhd da:f}l%

via the debris coll ector chanber IS conn cted
the debris ceplesterothambanBtt (@ wiction beit 208 eviadapimr c@@8ctor pofﬁ)ftﬂn})wn

The tube 102 ¢ hayi ar f

i nfl exion ZOEIBE} égfrggrtlﬂ&dﬁg&fefggﬁg ? tgﬁoglﬁs%%nllaﬂm %aﬁgluﬁ? 1885 h?]&ef@éer
204 provi des 70Bearaps nfp)crﬂz@ﬁttlc\hstdf dastdelick ea horeyv eh@lifespaal ¢t thy udtion amit
mai n B rtlonzé 6 of the tube 102 to be adjusted. The tip 102t of the
t@e 192 may convex shaped. [0077] Figure 3 is a perspective view
of " a tube unit 300 of the oral debris renoval 10 device 100 shown in
Figures 1 and 2. [0078] The tube unit 300 includes the tube 102, the
t ube adapt or [B938] "t Abe delisisicollecten qhé@berrﬂ@tﬁﬁbmlmﬂn@salrﬁ@@dpwmg 210g

t 30
connector SOl hO0URTIEFJERY 8150l U6 e GREIRGRr 3R b GLYRS
connect o r 3060 bacinhnetteat ®she sapplatarghathiedrdest, fdrexdrplt dirorddGcleseny.

Fi gurg suction unit 202 (see Figure 2) and the debris collector
charmbe? 210 wher eby the punp connector 306 is integrated with the

debris [0074]  The debris collector chamber 210 may be provided as an integrated unit,
although it is described with reference to Figure 2 that the debris collector chamber
210 is provided in two portions, a separator chamber 210sc and a debris collector
210dc. The first opening 210f of the debris collector chamber 210 may be provided
20 on the separator chamber 210sc. A removable debris collector chamber 210, which
may be further dismantled into its separator chamber 210sc, and its debris collector
210dc, allows the parts of the oral debris removal device 100 that come into contact
with oral debris to be washed and cleaned separately from the electrical components
(c.g. the suction unit 202) of the oral debris removal device 100, preventing water

25 damage to the electrical components.

{0075]  While the tube 102 is shown in Figure 2 to be connected to the separator
chamber 210sc, the tube 102 may also be connected to the housing 104. It will be
appreciated that it is sufficient that the tube 102 is connected to be in fluid
30 communication with the suction unit 202. In Figure 2, the tube 102 is in fluid
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col | ector chanber 210. Thus, the punp connector 306 provides the
first opening 20 210f to the debris collector chanber 210. The second
openi ng 210g provi des another opening to the debris collector
chanber 210. O [0080] Figure 4A is another perspective view of the
tube unit 300 shown in Figure 3. Figure 4A, shows that the tube 102
has a screw thread 402 which 25 facilitates connection of the tube
102 to t he seoomthndgatnn mith2hOgnctibn thie 202 lbiai the detalslcotieasr diamibe? 102 1The

0081] Figure 4B s a perspecti view of the. t 102 of the or
Eiebrils re?mv:ﬂlbe P 8@81{668g0,f§39\,ﬁ§§1‘{§ RiIg(PeDa b%\r%%é’.lat%ﬁ@‘bte@gépti 8.

conprises a first portion 406; 30 and a connecting portion 404
di sposed between the tip portion 102t of the tube 102 13 and the
first portiof0W6b. The wbndfdtman bgomedont oul glepomiasiié avingnarenatea of

bet wee the .tan: i g t. - 406, 2] ..Th
connec?ion péé%?%ﬁp%%kgﬁﬁégég)ﬁ%gg%?ggﬁ#? ek?@%éhﬁ%?%}gg ?8£§%LF??53
5 portion 406ipaf02t Withtaulegret 02 nmmemediaclhiive par maiapoiRat2 16fof thretubel b2 to

102 may be de,. fr esi ljent, or rigid terial. [0083] Figures 5A
and 5B eachng’ﬁﬁwuétegin%%P%mzetﬁi#?ﬁ%@ ﬁ{;éni‘/)f Bex HaPHebri s

col l ector chanber 210 of Figures 1 and 2. Oto [0084] The debris
col l ector chamber 210 includes the separator chanber 210sc and the

debris col | ed8037] 21 &igire 3 GogSTsPPRievesaeys phe SibeaniFne of theozal dabiys tgmoval

made fipnom hargd €l e8¢ sRbWASE! separ ator chanmber 210sc may
e three opé#ings %02, 53§¥%%2%g8?§ [ 0086] The separat or chanber

210sc ensures that liquid and debris sucked in through the tube 102

(see Figure @sf‘r € 'f‘ll%ttugeu%(lte 90(1 ngﬁglesa&lg 'ane' fbtl?ﬂ{[ek{u%esgd%i[ygo? BOS,UtQé Eeb%i%z

(see Figure
collector chamber 210 and a pump connector 306.

15 [0079]  The debris collector chamber 210 includes the separator chamber 210sc
and the debris collector 210dc. The pump connector 306 facilitates coupling
between the filter 708 (see Figure 7), suction unit 202 (see Figure 2) and the debris
collector chamber 210, whereby the pump connector 306 is integrated with the debris
collector chamber 210. Thus, the pump connector 306 provides the first opening

20 210f to the debris collector chamber 210. The second opening 210g provides

another opening to the debris collector chamber 210.

[0080] Figure 4A is another perspective view of the tube unit 300 shown in
Figure 3. Figure 4A, shows that the tube 102 has a screw thread 402 which
25 facilitates connection of the tube 102 to the second opening 210g of the debris

collector chamber 210.
[0081]  Figure 4B is a perspective view of the tube 102 of the oral debris removal

device 100 shown in Figures 1 and 2. The tube 102 comprises a first portion 406;
30 and a connecting portion 404 disposed between the tip portion 102t of the tube 102
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20 [0087] The first opening 502 of the separator chanber 210sc is
also the first O opening 210f of the debris collector chanber 210.
[0088] The third opening 504 of the separator chanber 210sc all ows
connection 25 of the debris collector 210dc, through screwi ng the
debris collector 210dc into the separator chanmber 210sc. [0089] The
second openi ng 506 all ows connection of the tube 102 (see Figure
4B) . The secand tioprnt pgtibd 06T Thheomeginatontionc4tandliews 2difdipninenbaoeen
t he second openi.n he debr 5 col l ector chanber 210. 14
[ 0090] The dgﬁﬁﬁﬁp@SPﬁééﬁﬁgdgTﬁﬁ %tade of hard clear plastic
to allow view ng of debris and I|qU|d collected. [0091] Figure 6 is
a cross-section view of the debris collector chanber 210. The 5
separat or chéfi§l 21bseompsigrorortiemt04 maybeimadeiframfiexible metesial. i The first
t hrough t he r t tel .0
t he sugti on &#Pfonz%{% f(stgg%iﬂ: %)'ré ﬁldé@ tl r?%ﬂ%%elrozgﬁkglr%o gyglgingl glbérrnéan
607 may be dmmposmﬂmbsnmﬂwhmnheab both the suction unit 202 and.the
tube 102 (see Figure 2) are coupled to the debris collector chanber
210. The internal protruding elenment 607 may be di sposed al ong an air
O 10 fl ow pajivsarr 0FfudesSPRER] BB MR BhdWQ BiFekeE #&;ﬂ&l&f ViEWEOFIHE HeHRR
unit 202 and the end section _of the tube 102. e i nternal
protrudi ng elcellgsiar chamber19 @b Fteanmstlgngrevent  oral debris and |iquid
exiting the tube 102 fromentering the suction unit 202. In Figure
the internal protruding elenent 607 is a wall within the separator
chanber 21084} he Thaldebyposilitecion ebarbledr i rintlndesf the stpapgenchegnber 210sc
502/ 210f of the,separat nmber 210sc and t he second openi ng
506/ 210g of tﬂ§ﬂ§‘%§ (§$m€ﬁ%ﬁgﬁr 210sc. The internal protruding
el ement 607 may have a height of around 7.0nm a width of around
24.5mm and a thicknegs of around_2.0nmm so that the internal

protrudi ng H9%8fent TBY Fensmioradammber Allse meyoomede for hard elesraplassis) (e
of thasseparatffator chamber 210sc may have three openings 502, 506 and 504.

[0086] The separator chamber 210sc ensures that liquid and debris sucked in
through the tube 102 (see Figure 4B) are not sucked immediately into the suction

unit 202 (see Figure 2).
20
[0087] The first opening 502 of the separator chamber 210sc is also the first
O opening 210f of the debris collector chamber 210.
[0088]  The third opening 504 of the separator chamber 210sc allows connection
25 of the debris collector 210dc, through screwing the debris collector 210dc into the

separator chamber 210sc.
[0089]  The second opening 506 allows connection of the tube 102 (see Figure

4B). The second opening 506 of the separator chamber 210sc is also the second
30 opening 210g of the debris collector chamber 210.
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chanber 210sc. The internal protruding el ement 607 prevents debris
and liquid 20 introduced through the second openi ng 506/ 210g from
entering the punp connector n 306. It is preferable that during
operation, the debris collector 210dc faces the v ground; so that as
aresult of a drop in vacuumlevels and under the action of gravity,
debris and liquid exiting the third opening 506/ 210g are deposited on

an inner wal 1[0098] t Hhedizbris Sol@kdreTiNgs nZabOBC mad® of BRARLIedri biR 16 allow
shows that debris CEIIector 210dc._has a screw t hread 508 which

facilitates CONKEREE Bebrisrnd guideplsctedeol | ect or 210dc to opening 504

of the separator chanber 210sc. In this manner, the debris collector
210dc can be easily detached to renove oral debrls col l ected inside
the debris cd09tt oFigredds anwsaiswonoqu ehthetdebris @ﬂleSEpahamhu 210. The

chanber, 210s ure clive V|e tiqn
700 of % he navegt Bl 216 Safet SR iRERE LS sl Bl bl be
210 is not sHMsefed?ﬁgdrhGB};aﬂéeloﬁﬁuckedmhmé‘dmtyly mt[oGH&Aicu&hamgmzi@eé Bigh®
250 facilitatj i.nsertion of ge separator chanmber 210sc 5 (see
Figure 2) int gﬂéﬂﬁ?ﬂ}ﬁ‘ PRjrotee elpaent] QO mgy g slpopsd Istyesewhere[tpgn e

The switch 2Qdctch ﬁﬁmﬁﬂldttﬁe %b‘éaerQE{QéeeFléﬁ%'ﬁtaké/ & Leﬁntg e C%%E é:ﬁllector

Al t hough not shown (fo he sake of sinplicity), e swt
al so el ect ri chpmberctifpl E@? tmﬁmalrmomﬂ& pl,em@lmﬁ%ﬂr maproe dig®s¢dsdleng an air

(6o 1ot socianptbaoRiEalOuitilchs Bent SERof s Saeh i Paphntid

resi stive el eomivh of2Re nxbatllom Sl"hannuemaupronﬁ&\mg eledndn 605 Cidapiad tdl Prvent

202. The vari r.es elene t 722 be an. el ectri cal
resistor. 15 Offgdgl?ﬁls fi‘ff lﬂ‘(b‘ FFHg; the fubeg rfinfesing the syqtien yaiti 2481 dn

resistive el gigit 6/d4 uht@mapﬁlﬂﬁrﬁ&lh% 8Rmiyt 6d78is SW/AIERitRPA4he Eé[ibgfa?r}il){:hatﬁber

controlling el ectrj cal power supplied to the suction un
switch 204 h&d05G e awdlt pofifioned thetweensthe sféqst pngu@é@mwft o6 thehsepavitcal

debri s5r enov %hargﬁéf' £i8sc! A th-ghs%c&ﬁcc%%gmﬁ%o%yﬂgg 3¢ lhe & 8logRudr N$ab3M 10sc.

source 108
The internal protruding element 607 may have a height of around 7.0mm, a width of

around 24.5mm and a thickness of around 2.0mm, so that the internal protruding
element 607 may occupy around 10% of the internal volume of the separator
chamber 210sc. The internal protruding element 607 prevents debris and liquid
20 introdticed through the second opening 506/210g from entering the pump connector
306. It 1s preferable that during operation, the debris collector 210dc faces the
O ground; so that as a result of a drop in vacuum levels and under the action of gravity,
debris and liquid exiting the third opening 506/210g are deposited on an inner wall
of the debris collector 210dc.
25
[0092]  Figure 6 shows that debris collector 210dc has a screw thread 508 which
facilitates connection of the debris collector 210dc to opening 504 of the separator
chamber 210sc. In this manner, the debris collector 210dc can be easily detached to
remove oral debris collected inside the debris collector 210dc and also to clean the

30 separator chamber 210sc.
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The third setting uses a resistance |evel setting that causes the
suction unit 202 to 20 operate at |ow power. The fourth setting uses
a resistance level setting that causes 0 the suction unit 202 to
operate at medi um power. The fifth setting uses a resistance |evel
setting that causes the suction unit 202 to operate at hi gh power.
Exanpl e pressure ratings generated by a vacuum created by the

suction unit [@P3] ar FgRPRIieH sEipRkive ﬁ@@rﬂiaarp&rhblgho@%\ﬁ@ﬁa houstHOHaar i

(medi um power), 300mbar (I ow 25 power), while exanple power ratings
of the sucti dhgwai’tthe dzbr&r@llaqi@frcélﬁmhm Hi0ys nat showm for thnsah opswebyity.
1.5watts (medi um power) and 1.08watts (Il ow power). The 1ight source

108 renmai ns activated throughout the third to fifth settings. [0098]
A filter 708[0094t onfThetgedictmiladshifacilitatirkiesdriiiieof/ 2@ separhioe clanther Ah0sc

unit 202. 30 T 0 r.a mcro artlcle of dust which can
shorten the I(Fefe&eﬁlﬁﬁai)‘fmq%8%"%%‘&4)?%&%&]?? HeeWnEREigle 7oyt | et t ube
722 of the suction unit 202 is connected to the 16 exhaust port 150,

whi ch expels air through the op enlnP 170 when the suction unit 202
is in operat il¥¥3] [06@9]Swnplga%lsscqu§ cd tp arvapelde iresstive elgnsht 2% oAlthergh

800 of the h gkl the zct}le %9%]113: ﬁg‘fﬁfs@u&%ﬁékﬂ% V%écﬂ‘?caﬁ?%ﬁ@ﬁéﬁ to

conpartnment 1 s d spose ousin erein
batt ery conpdhg batety dobipanasnt ]SD EenFigates drand @a),whe sitidn unit 202 (see Figures

Alter tively, t battery conpar nt_. may be parate fromthe
{oYsi 3 104, I‘ﬂﬂgﬁé?ﬁ%FﬁéﬁﬁﬁPFﬁﬁ9§g%ﬁ%&?ﬁ%é- d§§ still electrically
coupled to the suction unit 202 10 (see Figures 1 and 2) and the

i ght source 108 (see Figures 1 and 2). A 9V battery nmay be used as
the power solf498]  aiThpyaaIble resiplive clsmentolReontipls dntinpit poWE o Basediop

types may be oy TOIHEbIABVE P 2nE AP ade B By OV ded

on at least a portion o exterior ousi ng As shown
in Figure 8, the antl-sllp surface 824 may be a pIuraIity of ridges

Al ter ri?t I vel ¥00917f'e urmg Solp!ﬂ%nsurtflg (I:neag:% 4em%ythe varlablea BeS{Stl\(?e elrement ‘922 is

controlled by the switch 204, thereby controlling electrical power supplied to the
suction unit 202. The switch 204 has five settings. The first setting deactivates the
oral debris removal device 100. The second setting activates the light source 108.
The third setting uses a resistance level setting that causes the suction unit 202 to
20 operate at low power. The fourth setting uses a resistance level setting that causes
the suction unit 202 to operate at medium power. The fifth setting uses a resistance
O level setting that causes the suction unit 202 to operate at high power. Example
pressure ratings generated by a vacuum created by the suction unit 202 are
approximately -560mbar (high power), -400mbar (medium power), 300mbar (low
25 power), while example power ratings of the suction unit 202 are approximately
1.8watts (high power), 1.5watts (medium power) and 1.08watts (low power). The

light source 108 remains activated throughout the third to fifth settings.

[0098] A filter 708 is connected to an air intake tube 720 of the suction unit 202,

30 The filter 708 traps micro-particles of dust which can shorten the lifespan of the

suction unit 202. The air outlet tube 722 of the suction unit 202 is connected to the
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[00102] Referring to both Figures 7 and 8, the opening 170 (for the
exhaust port of the suction unit 202) is disposed between the
anti-slip surface 824 of the housing 104 20 and where the tube 102
(see Figure 1) is connected to the housing 104. [00103] Figure 9 is a
side view of the oral debris renoval device 100 shown in Figures 1
and 2. Figure 10 is a front view of the oral debris renoval device
100 shown i Rk &Y i t

an oral debris (e_n%(\%gll%%gsgg%eﬁ Ooggg%gg%}} ﬁg%gﬁgﬁﬁgk%%g%gﬁﬁgréﬁ
of the presedf2isipeneiaben. [ 00105] Figure 11 is a perspective view of
the oral debris renoval device 1100 30 according to one enbodi nent
of the present invention. 17 [00106] The oral debris renoval device
1100 i s a hafileg] d pyuiablse wespectrehbat 6fa p&ticl BONofBPARIsirg 104t O
renove tonsil stones 1106 fromthe-tonsils (not shown) of a human
mouth Pn a safe way W thout causing |lacerations to the tonsils. The
oral debri gy valg f | i suge. (| .
requiring tﬁe 1k?je_nf?p g%@gé/ggtﬁ%\%%gﬁbgfe t%Qé{)yg&tﬁ;%?a%%{eggg?gtﬁjgﬁﬁc&i&%gﬂ%ﬁg{he
hand and havhagsieg 19htveiprein dbe battphy cempartreent 110$ag &s gwn tatteiygrver 814,
emtting dio . LED [y! rat | i ght source.1108 all ows
illum nati on%g B éyéﬁc%heevﬂ%}ge ) "Ee”?’gae’?ﬁ@% lf}la?oga?eé’ara eo&‘]ﬁ?’d?’et h‘éusﬂ’:ﬁcll(o%f
a user's noutdhereiatid tattery @blpansentie sall alecaRNy soupdsibeahe d@dtios @ik OO
to be ogperable \@j,th oi‘ugjbcﬁg)gd %t],hgut t he need of another._hand to
iohd d%separ 51 HEHRY and fig lighiosyree HSdsesr Bipwge brand 2)-o dpf ¥ battery
evice 1100 aldyisused REEHRYPD R sHGBD VPO it %ill%'aﬁﬁebiﬁteﬁtth'ﬁiﬁéﬁé? battery
hi s/ her tonsils by ;I))r ovi ding adj ust'abl e suction power created by a
suction unit bPgeseyibpaeedin further detail later) within the oral
debris renoval device 1100. Suction occurs through a tube 1102
renovably attached to an opening 11 04f 15 at an end of a housing
1104 for thd0ord]l délorami-slipmovfke @24 imsy bdGRovidddeon wb@eakfl @Zportion of an

15 exterior of the housing 104. As shown in Figure 8, the anti-slip surface 824 may be a
plurality of ridges. Alternatively, the anti-slip surface 824 may be a layer of rubber.

[00102] Referring to both Figures 7 and 8, the opening 170 (for the exhaust port of
the suction unit 202) is disposed between the anti-slip surface 824 of the housing 104
20 and where the tube 102 (see Figure 1) is connected to the housing 104.

O [00103] Figure 9 is a side view of the oral debris removal device 100 shown in
Figures 1 and 2. Figure 10 is a front view of the oral debris removal device 100

shown in Figures 1 and 2.

25
[00104]  Figures 11 to 20 relate to an oral debris removal device 1100 according to
another embodiment of the present invention.
[00105]  Figure 11 is a perspective view of the oral debris removal device 1100
30 according to one embodiment of the present invention.
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has a flexible tip portion 1102t, thereby facilitating manipul ation
and bending by a wuser to place the tip portion 1102t of the tube
1102 to the | ocation of a tonsil stone 1106. The tonsil stone 1106
is renoved via the suction created by the suction unit. The tonsi
stone 1106 is either | odged at an opening of the tip portion 1102t of
the 20 tube 1102 and remains there due to the suction force, or is

sucked t hrou@bl0dje tThberal 1;1&15}23 Ridvslalevize 1 egh isfhsﬁaﬂ&hél@goﬁém@ﬂé%‘be%gﬁg
at a debris col|ector }112 [00108] _A light source 1108 is provided
at one end ofSUtHHE HFEAITYGtorrEmWYe WpRsH extenes tIAB6 ioghthedonsilsenat §@wing of a

directed to inhidfi AGKE 1h Resalid Rfagoul(fltéﬂogﬂ 91%1 lagérattgﬂg thype tcééﬁ:‘g The %{Aoln

Figure 11, the |1 ght source posed | acent
t he tube 110216blaﬁ tehowghdsvice I 08 lis despisd |f¢n1 elftwe fioumbt tegeiringght helpof ae

1108 at. anot 1,qn. as | on as th i,ght ,saurce.1108
o e o0t R pAER MR ope Rt wife Sk Tap 304 pBSHE B jp el Hapy source
| i ght sour ce 11(13)& @.nslhgllﬂ&nﬁwﬁgldmwcﬁli ILEID)S mh@iﬁteggeﬁecbu%lﬁ sBatct @108 A1RMs
shown in re 11 for. the sake of licit in a battery
conpar t msnt 1 urpinaiion ofedagle creyisss: SEPGSEIEHM ocafpd H%‘Wrﬁ@thet@%ﬂﬁa B@tftsé]fi%}lth

conmpart ment  J1d Qiso taNSwe it odEREHSR r'éﬁxﬂpé{%evggvlﬂ@@ to S 0;11 %@ 'vﬁt}{) daelgag

and therefore the user is not restricted to operatingt ora

removal devi ¢atheaiobe needidfenethel nind yo bdld poseratetightsou@€0109] Fi gure 12
is an expl oded view of the oral debris renoval device 1100 5 shown
i)Fi gure 11. [00110] The housing 1104 of the oral debris renoval

ice 1100 [pey07he Thep&ﬂ;tbbﬁs irdth@val \devipar 1 60 alaowsﬁm@)][ersbﬁdy réﬂanéEldaaﬁﬁ
an upper body ,1104u., The si ng 104 contains the fixtures for_the
various conp i§ spyek dp s 5F°na'éfb% BrovihRg adiusiblyenption pewegncredied by as

a battery cogRafh®it(ddsddbed & fHGE &Hﬂalpﬁ’tetr) waRR tﬁwﬂfa@ Iaelﬁ?sylt%ﬁovﬁ device
di aphragm purrE or vacuum punp), a variable swtch a filter 1207

and punp coAh¥Et SictippEecurs thsorghi & fube ddfh evndvehly a(mdtedsth@mpf»‘mg fl e
ke, 96t LB ol LAl o R R Sl o0 . R
at one end f has 4 flexiblebidp hd:@idn tIOOIIethembgrfhcﬂHtaaﬂgi mARPulEbn and bending by a
user to place the tip portion 1102t of the tube 1102 to the location of a tonsil stone
1106. The tonsil stone 1106 is removed via the suction created by the suction unit.
The tonsil stone 1106 is either lodged at an opening of the tip portion 1102t of the
20 tube 1102 and remains there due to the suction force, or is sucked through the tube
O 1102 and collected inside the housing 1104 at a debris collector 1112.
[00108] A light source 1108 is provided at one end of the housing 1104, wherein
the light source 1108 is directed to illuminate the tip portion 1102t of the tube 1102.
25 In Figure 11, the light source 1108 is shown to be disposed adjacent to the tube 1102,
although it is also possible to mount the light source 1108 at another location as long
as the light source 1108 can illuminate the tip portion 1102t of the tube 1102. Power
for the light source 1108 and the suction unit is provided by a battery (not shown in
Figure 11 for the sake of simplicity) in a battery compartment 1110 of the housing

30 1104. By having its own battery compartment 1110, the oral debris removal device
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15 opening 1212 on a bottomwall 1104b for the debris collector
chanber 1210 to be inserted. The housing 1104 nmay be nade up of a
hard plastic casing. [00111] The oral debris renoval device 1100 is
provided with a suction unit 1202. In Figure 12, it is shown that
the suction unit 1202 is disposed within the housing 20 1104,

al though it would al so be possible to connect the suction unit 1202

to the housi ngobidfortablesatid @bleored €46 wer HUh rmﬁ@ecﬂioa@maﬁ?tﬁwﬁl QEbri
vacuum punp nay Qe used faor the suction unit 1202. [00112] The tube

1102 is in f IRV dRTiehT LO0R Gie URiRky PHROVET &N unit 1202. The 25
tube 1102 has a tip portion 1102t adapted to all ow i ntroduction of
oral debris into the tube 1102 via the tip portion 1102t. A |ight
source 1108 [091¢si tFigwmed2tio ahl dxplidedtview phéhet ompl debrtsi mmotdl0@¢vicef 1100e

tube 1102 an%thE%gﬁonequacent to the tip portion 1102t of the tube
1102. Thus, for exXanpl"€,” “when the tube 1102 is in contact with the

tonsils, the portion of the tonsils that is adjacent to the area of

contact will also be 30 i]lumnated by the |ight source 1108. 19
[00113] The WALHIs dbe hwsbe EHdnpethe 21y debrisoispioval Wevigr eld 08 nman de

section of t i jote- ﬁﬁﬁ{i .
1102. The deSr‘?ag%égfﬂtgﬁd;éﬁrké%gﬁ%é?Q%Z%(r)mﬁg&gi a |r{snit5]0 p]eltr?iﬁﬁ'gtlﬂ%%%%ﬁsmg

(shown nore dil8hrchptaing the fuhees1®Y the vartoup | compphentd ed thesommb ettt ®moval
chanmber. 1210 { 0. ction.,upit 1202 vi pu con r..5 1206
WPough. 4erict 1500 1550 Rt hapRote 1 PR Rorai Fil it s

through atiTter

| ect or chanigphradd Purfiplbi Vet PobipllesSvagiable s@iich OP®NEMgter LAT0Gd plike

second openi ng 1210 cilitates connection between the _debris ,
col | ector chégﬁ‘é‘i”toig%éé ‘“461"?8“’? FEmEoBS é%"" sy fon the 33ke pfiHEPligit); a ight

~JI [00115] Th&ceehrg, § el dagsbP1208N A0S b L2 L0 TRy cpé‘mﬂérq\ﬁilﬂ.:‘fllaggmﬁﬂlg

integrated unit, although it is shown in Figure 12 that t res
col | ect or chdABéhasian opaningpt I afeene dand foxudbiefalret 1 R0 by inepiad andanother

chanbery 121056408 131 ARG R «6R VAP Aab 3¢ Cdcbs collector chamber 1210 to be

inserted. The housing 1104 may be made up of a hard plastic casing.

[00111]  The oral debris removal device 1100 is provided with a suction unit 1202.
In Figure 12, it is shown that the suction unit 1202 is disposed within the housing
20 1104, although it would also be possible to connect the suction unit 1202 to the

housing 1104. A suitable device such as a diaphragm pump or a vacuum pump may
O be used for the suction unit 1202,

100112] The tube 1102 is in fluid communication with the suction unit 1202. The
25 tube 1102 has a tip portion 1102t adapted to allow introduction of oral debris into the
tube 1102 via the tip portion 1102t. A light source 1108 is positioned to illuminate
the tip portion 1102t of the tube 1102 and a region adjacent to the tip portion 1102t
of the tube 1102. Thus, for example, when the tube 1102 is in contact with the
tonsils, the portion of the tonsils that is adjacent to the area of contact will also be

30 illuminated by the light source 1108.
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col l ector seal 1214 may be used to provide a seal to prevent | eakage
when the 15 separator chanber 1210sc and the debris collector 1210dc
are connected to each other. The first opening 1210f of the debris
col | ector chanber 1210 is provided on the separator chanber 121 GCsc.
[00116] The tube 1102 is preferably connected to the housing 1104,
although it is 20 sufficient that the tube 1102 is connected to be
in fluid co fgati L I Lt 4 Figure 1 t
tube 1102 1 St i qe bl edidCior SR 2P ookt oshiesiy 45 SN
the debris ccohd eottion wital@0@ randl 2d0endT beetion o€ tHel ibe i 19 02.0MTiRcddbdlis coledidre

debris collector. c r 1210 via a t adapt or 1208, base 1102b
of the tube® i@%efﬁ?rgg B %ﬁ?b%@%&%“*ﬁfﬂbﬂwmrwlaer?w @ﬁgreolﬁ) {heouple
surface of thge aéaRtcdlectdr dddBer TH® fo\WRe BB WSItAN2 TR 4R connector
indentations in an interior wall of the tube adaptor 1208. The tube

1102 i § i nserl2B@anpdizpugha flighb2QdagnHeured68 and twisted in a
cl ockwi se direction until the protrusions and the indentations align
wi th each other. A chanmber seal 1220 may be used to provide a seal
to prevent |@8kbEgde vherdebtie colidutor ddafbeor]2 R Gtlendnilnéess e pacaidospening
chanmber 1210 re nnected to. each other. 30 20 [00117] The tu .
1102 may be ﬁgb@g'offﬁeatsacogﬁe%enmgai?}ocg E‘?f\‘)ft?fﬁs aft é‘ané?e]tw?ei?f FII?XB%H‘S
1204 near t heollédtorkh@Bberah2 10, iBe tudbadabifd20d Al hBkiRXI10p, area 1204
provides the tip 1102t with a degree of novenent relative to a main
@ti Ooff 1216 of the tube 1102. The tip 1102t of the tube 1102 maybe
vex_shapegoy fis) [ 0944 8ol BMERordhl [ SREGE hbGid
1102 of theelgra ]debrlés resmvaﬁoﬁg\i}ﬁ’glgﬁll?d@a&&%%\fr\ég}d\éhEl Sﬁﬁnetéé}%f& g]%g
12. The t ube alth@zhabisphose s Bighier &t thptothe idetnis cbBeGor cachbar tbinie pidvided
portion 1304 .di sposed between the, tip p ion 1102t of the e 1102
Bod the 71 sit SSPARERTTobeoupar ehimbet IR ad AcirorssalEpoaltisg &
m sal i gnment cbidcegeseal D214 ifay 1r fide@no pkBAHe @anskal Be phdviest |cARAdei WRen the
1306.

15 separator chamber 1210sc and the debris collector 1210dc are connected to each
other. The first opening 1210f of the debris collector chamber 1210 is provided on

the separator chamber 1210sc.

[00116] The tube 1102 is preferably connected to the housing 1104, although it is
20 sufficient that the tube 1102 is connected to be in fluid communication with the
suction unit 1202. In Figure 12, the tube 1102 is in fluid communication with the
O suction unit 1202 via the debris collector chamber 1210. The tube 1102 is connected
to the debris collector chamber 1210 via a tube adaptor 1208. A base 1102b of the
tube 1102 has an adaptor 1218 with two protrusions on the surface of the adaptor
25 1218. The two protrusions match two indentations in an interior wall of the tube
adaptor 1208. The tube 1102 is inserted into the tube adaptor 1208 and twisted in a
clockwise direction until the protrusions and the indentations align with each other.
A chamber seal 1220 may be used to provide a seal to prevent leakage when the tube

adaptor 1208 and the separator chamber 1210sc are connected to each other.

30
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[00119] The tip portion 1102t of the tube 1102 further has a first
portion 1310 and a second portion 1308. A |ongitudinal axis 13101 of
the first portion 1310 is msaligned relative to a | ongitudinal axis
13081 of the second portion 1308. 15 [00120] The di aneter of an
openi ng 13080 of the second portion 1308 may be around 1.0mm The

di aneter of the interface 1312 between the first portion 1310 and

the second pgjpyiHn ]I%Qstuﬂgﬁ 1 gl% élngngé'M q?rﬁi'eOMara Ocl%_ag gtg%sttiﬂeha%ﬂ%() glg area of

portion 1308 has a tapere openi ng avin
smal | er di anmen8exiom&D4trear de aipdil 62t oftthe BBe 1 HE. i ThHeanfiaden 484 22040provides

[00121] The cpnnpectjion .portion 04 may,L be made from fl exi

mter i al | Thabe B ApASHBYS Btk ey iete P E 14 2 G RPEnd 31§ Bt the e
portion 1102t110p. Thetip wb@t bMhe nitRy 102 mayadRohvREhiRai | i ent or rigid
material. 25 [00122] Figure 14 is a perspective view of the punp

connectlor 1206. [00123] The thickness of the wall of the punp

connect or }_gg@ 118y lii?gu% %2 %dd ZPSerJ’}ST%Q&SWOG %—u' th&% gl%el ]EBQ E)Pth%fogélp%blgy%oval

connect or maybe aroun igure 1
per specti ve \dewige dfl0G shaveinufigtred 30Gndf12t Feheanld 1 tiPhednsprises adirst| portion

devi ce 1100 n_in Figures 11.an 2,. [00125] The tube uni 0

i ncl udes t heS]Ig%gm?foczofgfﬁggﬁ%téo%ggaoét%flloﬁ%ééftlvf’ﬂ’e&leglpo%%w%tl1012? of the
col I ector chanteen 1021ddand fihe fuigh Ag0AectTBE cbalftiohOfdA6h B8 allows
debris coll ector chanmber 1210, which includes the separator chanber

@Os clland t HRisiggpeat kegwecadhetip porignd 103t endide dirstipegtiannl 3@peat er
ail with reference to Figures 16 and 17. 10 0 [00127] Figure 16

is an expl oded view of a portion of the tube unit 1500 of Figure
[00119]  The tip portion 1102t of the tube 1102 further has a first portion 1310 and

a second portion 1308. A longitudinal axis 13101 of the first portion 1310 is
misaligned relative to a longitudinal axis 13081 of the second portion 1308.
15
[00120] The diameter of an opening 13080 of the second portion 1308 may be
around 1.0mm. The diameter of the interface 1312 between the first portion 1310 and
the second portion 1308 may be around 2.0mm, so that the second portion 1308 has a
tapered shape, with opening 13080 having a smaller diameter than the diameter at

20 the interface 1312.

O [00121] The connection portion 1304 may be made from flexible material, The
first portion 1306 of the tube 1102 and the tip portion 1102t of the tube 1102 may be

made from resilient or rigid material.

25
[00122]  Figure 14 is a perspective view of the pump connector 1206.
[00123] The thickness of the wall of the pump connector 1206 may be around
1.0mm, while the length of the pump connector 1206 may be around 25mm.
30
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15, showi ng the conponents of the tube adaptor 1208, the chanber seal
1220, the separator chanber 1210sc and the punp connector 1206. 15

[ 00128] The separator chanber 1210sc maybe made from hard cl ear

pl astic. One surface 1608 of the separator chanber 1210sc may have a
di anmeter of around 9.7mm while an opposing surface 1610 may have a
di aneter of around 12.0nm The opposing surface 1610 has screw

t hreads 1606[(@1k4wi rIleIr@QSSlﬁ rii@c@ve Ofew! a talRPEAIS 1600 bEERObral ddbris
Qde (see Figure 17) 00129] . The separator chanber 1210sc nay have

t hree openlnd§m9@@§ewﬁ5b Osshawn ipbigures dd 280]2.-The first opening 1602
of the separator chanmber 1210sc allows reception 25 of the punp
connector 1206 which is used to couple the debris collector chanber
1210 (see Fi &9&%5]12)Theotubhelni;ulétODdncludﬁStth&Ztﬂf: (8¢ thei yhe @ddp@yr 12080 egh
a filter 1207 filter tr m cro-parti s of dust which
can shgrten t(ﬁ‘bnfc’qle gign e bef %10 ?ﬁgﬁﬁ%’r‘f‘%?‘ﬂ ecf%]?o?see Figure 12).
The first opening 1602 nmay have a dianeter of around 2.6nmm while

t he punp conpector 1206 may have | engt h of around 25mMm 30 22

[00131] The i34 odén |dﬁ‘¢}181<6xb1&°telr C}taﬁé’e’éé%ﬂ&r stbanh lpeladesehe 3pa08e chagiber
have a di ane@phscofnd 3hOHMis knQqap 111@9@"?’@31&:3&9@3@& %ﬁ »Oﬁh 112 Qf

t he separator chanber 1210sc Is used connect e tu e adaptor

1208 to the deptauzasdb aohdiiber 1210sc. The second opening 1502 is

formed .on a protrusion of around 5.0mm on a surface 1614 of the
arator chanber 1210sc that is facing the tube adaptor 1208. The

ond openi [8912402 Fhuige 1&13 adxxploded vidwaiTatgitic ofahetide uﬁnﬁﬂm otT H@ure

second openi 502 of the separatqr chanber 1210sc is al so
second openi Hg ]]ﬂ‘@@g Hie qompogeis Pk thedhbeadapior RARnke Ohafllbeflsﬂblzzﬁhéle

chanber seal s{Z20f chafibsPABE: Ald hdiGukOBRBE LRIt er f ace between the

15 [00128]  The separator chamber 1210sc may be made from hard clear plastic. One
surface 1608 of the separator chamber 1210sc may have a diameter of around
9.7mm, while an opposing surface 1610 may have a diameter of around 12.0mm.
The opposing surface 1610 has screw threads 1606 allowing the screwing on of the
debris collector 1210dc (see Figure 17).

20

[00129] The separator chamber 1210sc may have three openings 1602, 1502 and

) 1604,

[00130]  The first opening 1602 of the separator chamber 1210sc allows reception
25 of the pump connector 1206 which is used to couple the debris collector chamber
1210 (see Figure 12) to the suction unit 1202 (see Figure 12) through a filter 1207.
The filter 1207 traps micro-particles of dust which can shorten the lifespan of the
suction unit 1202 (see Figure 12). The first opening 1602 may have a diameter of
around 2.6mm, while the pump connector 1206 may have a length of around 25mm.

30
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"J1 tube adaptor 1208 and the separator chanber 1210sc. A rubber
o-ring wwth an internal dianeter of around 3.0nm and an external

di aneter of around 3.4mm nay be used for the chanber seal 1220. 15

[ 00133] The separator chanber 1210sc may have an internal protruding
el ement 1607 di sposed between where both the suction unit 1202 and
the tube 1102 (see Figure 12) are coupled to the debris collector
chanber 1210[00T3H i Mherthiad opemihg UBDNGS the @efidtorl GRhmbBRYI 200scdinap dued a
along an air Iow1 th a S a space between the end section of the
suction unit éﬁ&“?ﬁé gﬁau%ection of the tube 1102. The internal
20 protruding elenent 1607 is adapted to prevent oral debris and
liquid exiting the tube 1102 fromentering the suction unit 1202. In
Fi gure 16, ngi‘iﬁt erlhglsegandt ensttinggl 508! efthntsep@ator shambe 121@&5 it hedetd

bet ween t he enln 2

protr ug i ng elc&grﬁr]e?éﬁpglf ég’% Qam% 91;1?&2 tg %%F fof &ag}bgﬂﬂgldéc Sﬂiﬁ 3350%1 Reping

of around 6. 4502 é&nfdrmaed ti a:lpﬂﬁﬁﬁmﬁfofammuﬂd (Ihaxﬁrmla @?fab?%lﬁ dfehé Belipﬁfaﬂiil
rotrudi ng 25, el occu around, _10% of the interna

5 ol ume of gt héh%gﬁrlgﬁ%ﬁc tg?fﬁg%@rg ﬂi%%g @dapfpiel 208t dihs apcopd opewyng heP2 has

el ement 1607 jRreRuent ik of a8fifhd!3.6tiind Tlﬁaxéet:brﬂgoﬁelﬂﬁn L1500 mg%&amr

1208 fromentering the first opening 1602 and the punp connect

1206. The sepharmbair]2dfisenis@lsolthy seon Opbmtlgméﬂﬁﬁeﬁﬂnaldebmm:mlledtqnghamber

el ene 1607 S sucke
Tope Boo" and Fi GhE Rty cehi i EApERT A InEHRSESion dnleda 8w b e
di at el y itulteoadah®r SI208 iand thaistpatR62 chatdber 0121 0st] Khmbﬁglf blrilﬁzglxézﬁli%n
of the tube a 1208 |ch ces t he separ er sc
may have a di* %Fﬁfﬂgfﬁlmaﬁteaf’ ?fﬂﬂ“dtl ﬁfﬂ@l B’SF‘?’%‘%P‘TB‘?BO Froppd 3. 4pp gay
adapt or 1208bwmmgnbf@@@hyﬂ§ﬂ@a§1gyme 1102 (see Figure 15) may have a
hei ght of around 4.5mm and a di aneter of around 3.0mm 5 [00135]
Figure 17 is an expl oded view of a portion of the tube unit 1500 of

Fi gurqs 15, [%ﬁﬂ@é”%h@@ep%?a’{r&ﬂ&%ﬂx%ﬁr 41050 GoadORLL S GRHEE b imdifkCdEmaRd

t he collector se
1607 disposed between where both the suction unit 1202 and the tube 1102 (see

Figure 12) are coupled to the debris collector chamber 1210. The internal protruding

element 1607 may be disposed along an air flow path across a space between the end

section of the suction unit 1202 and the end section of the tube 1102. The internal

20 protruding element 1607 is adapted to prevent oral debris and liquid exiting the tube
1102 from entering the suction unit 1202. In Figure 16, the intemal protruding

O element 607 is a wall positioned between the opening 1602 and the opening 1502.
The internal protruding element 1607 may have a height of around 6.3mm, a width

of around 6.4mm and a thickness of around 1.5mm, so that the internal protruding

25 element 1607 may occupy around 10% of the internal volume of the separator
chamber 1210sc. The internal protruding element 1607 prevents debris and liquid

exiting the tube adaptor 1208 from entering the first opening 1602 and the pump
connector 1206. The separator chamber 1210sc with the internal protruding element

1607 ensures that liquid and debris sucked in through the tube 1102 and into the tube

30 adaptor 1208 are not sucked immediately into the suction unit 1202.
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1214. 10 [00136] The debris collector 121 Ode may be made of hard
clear plastic to allow viewing of debris and liquid collected. It is
preferable that during operation, the debris collector 1210dc faces
the ground; so that as a result of a drop in vacuum levels in the
debris collector chanber 1210 and under the action of gravity, debris
and liquid exiting the tube 1102 (see Figure 15) are deposited on an
inner wall of00134] Thedmbbtiors 161 béakoubt2dper 1209 kidhth Aadeorthd edpalafdr2

of the debris cog gﬂg 1210dc has scre t hreads whi c correspond to
the screw t hrB&gaer BdEsHMay havea 5?%?%%36W%Wﬂé$m¥ﬁﬂo¥ pdign gpig pkthe

16). The debrise &@bﬂo@@i%rwl%gﬁ-%&vh§th§WQQDEFE‘:E@@Jp@l 1BVEL height of
chanber 1210sc by 20 thStlng the debris collector c onto #

separ at or cha¥ged 4nuased a dogrsgiof Pesnd d0Mmest or seal 1214 i s di sposed
at theconnection interface between the debris collector 1210dc and
t he separator chanber 1210sc (see Figure 16). A rubber o-ring with
an internal Woadst eFiguke AT mwnobxﬂalbdédmi)earruf agpvrigod effthatubdivaiaten oDlhgur%S
around 12mm be .used for the c ector seal 1214. [00139] The
Chanber seal TEbSE L S tRe oL dhideie Erriat{oi0dscmn tho sallsis e
that liquid doges not | eak out of at the respective connection
interfaces. The seals 1220 and 1214 al so enhance the suction power
provi ded by the suction unit 1202 30 (see Figure 12). 24 [00140]

Flgur ol8 is rs f 0.
i g 110§V TRE SR KRMGD LR R Bl T b R e pihesS gg atow
41 has Cmemgmﬁtdsbtﬁsldr&miqlﬁ6&ﬁllec1&201t i$ §ofecmbld that diiy operation, the
respectively). for bat t he sucti unit 1202, riable
resistive el SR C(ﬁlfgrfﬁ 18[‘#@ ﬁtaFﬁh & esclilt?é as @Sy %%Fgélﬁ%?rg‘twuum
debris col | egéwels mhaérhasnsle%n@cteﬁ S®imbet gﬂr@aﬁcﬁﬁnd&%p@a},tﬂoﬂedfxgravmeciebns
| ower body 11041 al so has openings (1810, 1212 and 1104f

respect i vel yynd Jauid gsitiag thafabe b102 (see Bgwrildhamgsieposited on an frmeriwnH io§the
col I egfsor debris collector 1210de.

[00137] A portion 1702 of the debris collector 1210dc has screw threads which
correspond to the screw threads 1606 on the separator chamber 1210sc (see Figure
16). The debris collector 1210dc is connected to the separator chamber 1210sc by

20 twisting the debris collector 1210dc onto the separator chamber 1210sc.

O [00138] The collector seal 1214 is disposed at the connection interface between the
debris collector 1210dc and the separator chamber 1210sc (see Figure 16). A rubber
o-ring with an internal diameter of around 11.4mm and an external diameter of

25 around 12mm may be used for the collector seal 1214.

[00139] The chamber seal 1220 (see Figure 16) and the collector seal 1214 ensure
that liquid does not leak out of at the respective connection interfaces. The éeals
1220 and 1214 also enhance the suction power provided by the suction unit 1202
30 (see Figure 12).
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chanmber 1210 and the tube adaptor 1208 (see Figure 15) respectively.
The | ower 10 body 11041 al so contains a tube support 1808 for the
punp connector 1206 (see JI Figure 5) and electrical cable clearance
1812 for wiring between the battery conpartnent 1110 to the resistor
conpartment 1820, the suction unit conpartnment 1802 and the |ight
source conpartnent 1804. 15 [00142] Figure 18 shows that the battery

conpart ment  jgbl4oj s Minepagas aWekdpettivenGew MPURE REvel LAy 19087 & the LB ing

battery compartnment 1110 has its own battery cover 1814.

Al ternati vel yl10¢sbowminEigyres bhand 12rent nay be separate fromthe

housi ng 1104, wherein the battery conpartnent is still electrically

coupled to both the suction unit conpartnent 1802 and the |ight

sour ce conpatiVidht IBedowér Badsbal @4 rhys ramphem@Qs (EHG, d802,hEB2p0W804 and
oral .debris renpval

source,_ al tho it wil appreci ated that .t

devi ce *1100 _EEESPS%HYQ e bRTicG stetign st APt BPgIERjpasistipy element
[00143] The rssdsiterlighpeRatd NE0Y, aA@ 20 SparaforRbHEARSIBCERThMbME1210 (sce
el enent 1822. The variable resistive elenent 1822 is electrically

coupl ed to t HEgwadE) sHpetively. SHiedewprbadyehi04l go haswrenisign (148, 1212 and
variabl e resi ST ?esﬁéc?iqa% ﬁ&r%g egtﬂgﬁsf %k §h@9uclrt'}gg ;{#ﬁg%ﬁa g%ggéb?.ﬁecoﬂector

suction unit 1202 | hsi de € suction unit co
vari abl e resichrinber El16nandt the 8@ adaptobd 263 (Secititure Cld) respsitbtedr .The lower

00144] Duri ti f th | debri | devi 1100, th
rmgni t1e.of 48 HRE D COPE" RSP crEe] DHCRE Uepsth Sontmieol Ve hy

ni tude of
\Tﬁg switch 1ZQdure The afi®leldcithh cablt db@akat 18Dy fGOWRMY Weifeed 140 By
connected via wire to the variable resistive 25 element 1822 and the
switch 1204. °PRwertmentellipite she iesigior compartiaens J829.dhe syation ppdfcompartment

adj usted by nRwh bgy % tmoh&@éal%@ém%qséw tch 1204 has five
S ea

settings. The first ting tivates the oral debris renoval
devi ce 1100. The second setting activates the |ight source 1108 of

evel Bott i ngoTir - ELaele e Gttt Ry oL Pl fBerenn i
housing 1104, wherein the battery compartment 1110 has its own battery cover 1814.

Alternatively, the battery compartment may be separate from the housing 1104,

wherein the battery compartment is still electrically coupled to both the suction unit

compartment 1802 and the light source compartment 1804. A 9V battery may be

20 used as the power source, although it will be appreciated that the oral debris removal

device 1100 may be configured to accept other battery types.

[00143]  The resistor compartment 1820 has a variable resistive element 1822. The
variable resistive element 1822 is electrically coupled to the suction unit
25 compartment 1802, wherein the variable resistive element 1822 controls an input
power to the suction unit 1202 inside the suction unit compartment 1802. The

variable resistive element 1822 may be an electrical resistor.
[00144]  During operation of the oral debris removal device 1100, the magnitude of

30 the variable resistive element 1822 is controlled by the switch 1204. The terminals

of the battery compartment 1110 are connected via wire to the variable resistive
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conpartment 1802 to operate at | ow power. The fourth setting uses a
resistance level setting that causes the suction unit 1202 in the
suction unit conpartnent 1802 to operate at nmedium power. The fifth
setting uses a resistance level setting that causes the suction unit
1202 in the suction unit conpartnment 1802 to operate at high power.
10 Exanpl e pressure ratings generated by a vacuum created by the

suction unit QEReMN1822 apphexwied Elos. THedrRiricehbditr ROWRIshetionARANDAL js
(medi um power), 30Qnbar (I ow i r’rBI e power ratings of

, While, .
the suction uKIst8dy Bpung s %Y)%?‘iﬁﬁgl“y The siihils t hpgHvpestirgs, The first
1.5watts ( rrEds{erHthQX\'ﬁi"v}ttegﬂQ o}alqgté\ﬁst fefholhIOy RS Q. - Tl:gﬁbgecoﬂd &E%)nétsa%#f]agc%

1108 in the |ight conmpartnment 1 remal ns activated throug
15 third to fth¢tighsequreend$08 pOohet HphtTémnmumenti80hi tTHE2OXd sehting tses 2

operation, w ||. K in aif t ugh _an expel ai. ough the.. .

exhaust’ port rf@it%&%ﬁé'&eﬁﬁ{élﬂ%Bﬂ%o%{mﬁ% F%‘RﬁPsﬁBgeléﬁﬁdl t FREHAR gt
the suction uwdhipad?6. 1820 td Sixi4t6ht Ibt goim@t I EhelBurth Batigx ik § fresR@inke £9410
may be disposed,bghmeen an anti-slip surface 1824 of the housin

1104 and wher§"RI{t 3Bt 1B siclion unitgla0g in)the suctiop iméceasepatimcah _43302 to
housi ng 1104. opgﬁte[ Q%eﬁ?dm E@@eﬁa nItHe'fﬁ%H é@ﬁﬁl‘érugéscaeregi%(aerﬁ%%% g&ti% ﬁl\séh ga\%ges

on at least a portion of an exterior of "the housin
in Figure 18,the sustigmupit $202pindle $ustion 182 dompaytmdne 180 tounparaie at high power.

i dges,, The di C 2n._each ridge nmay be a t .2mm .. .
i o2 vy bRt CAR el 9% VD €153 68 Megon s g are
[00148] Fiapprogirdfelys-560mienr pizht power) i-e00niHar (hediupPpswayB00kEA Ho

t he housi ng 110?) %Eﬁwn in Figures 11 agg\mlz. 26 [00149] The | ower
body 11041 af§™He WiHH BBy PAYT4FINENBIIS FRoRP] E s20Pgarg appropgmately

respectively,) s%s8igh kPt 8 aks (MBdiBhARIvE) bl EOBNAL IRWLALRE.
[ 00150] Figure 20 il{s ga?gt_hg)? perspéctilve Vi ee\?v) of the | ower lgodygllofl
of the light source 1108 in the light compartment 1804 remains activated throughout the

15 third to fifth settings.

[00145]  The suction unit 1202, when in operation, will suck in air through and
expel air through the exhaust port 1810. The exhaust port 1810 is disposed
downstream of the suction unit 1202.
20
[00146] In Figure 18, the exhaust port 1810 may be disposed between an anti-slip
O surface 1824 of the housing 1104 and where the tube 1102 (see Figure 1) is
connected to the housing 1104.

25 [00147] The anti-slip surface 1824 may be provided on at least a portion of an
exterior of the housing 1104. As shown in Figure 18, the anti-slip surface 1824 may
be a plurality of ridges. The distance between each ridge may be about 2mm.
Alternatively, the anti-slip surface 1824 may be a layer of rubber.

30 [00148] Figure 19 is a perspective view of the upper body 1104u of the housing
1104 shown in Figures 11 and 12.
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housi ng 1104 shown in Figures 11 and 12. [00151] The foll ow ng

par agr aphs provide sanple illustrative dinmensions for the oral
debris renoval device 1100, with reference to Figures |1 and 18 to
20. It will 10 be appreciated that the dinensions provided are for
illustrative purposes, where other appropriate di nensions nmay be used
to realize the oral debris renoval device 1100. It will also be
appreci ated that the oral debris renoval device 100 (shown in Figures

tevi co 1100, IS, opeISsdni IATEPaHS \ppr A da0in ShrgLIdS ass Hisnd
d7) f t
an ) for the I@§15%Et1\f&%b'h’1 be%rﬁﬁ@@n&?ﬁaﬁ%@%&&gg ﬂ{(})ﬁldflr%er body

illustrative purposes. [00152] The len
1104u may be around 180nn1 the breadth 1904/ 818 of the upper body

1104u nay be nd t he thi.ckness 6.0f th dy
TToau iy belDiStind FERR20l Y abi” Berh ud et ohdht res,voiwe el ol Ay
1104 will al slmuhagemmomrmﬂgmgtm aadd2breadth dinmensions, while

t he thickness of the housing 1104 naybe around 30mm (i.e. twice the
t hi ckness of the upper body 11 04u). [00153] The housing 1104 has a

rear portiongb99f ante %‘oﬁ@ﬁiwgrp%a%%éyh %v%pl@ﬁlu&@ggéﬁlwzmoﬂs%f the

$
portion 1908 may extend a | ength 19081 of around 140mm
anti-slip surfdcdsb &8M1qvakldfé&qceﬁ@0awitbm§w¢n1€8’®4ﬂgms at ondh di8 802N Hlvitlg
rraye ata anet S bgrcoie i BRI R dd s B B b et
' rear por tappnmpﬂl%ﬂlmmmdnb enaybehaedver fbabfer the @Fal H9B:@ reanofvhll &dvic@ndoo.

1908fe of the rear rtion.19 y have a radi of around 4.9mMmm A
sinmilar str u?f Wﬁg?ISIgﬁ? @%Ptr?ﬁl%e‘% hthg oFa] gebrds %mogiﬂcﬂ?medo%%howyn Figprase

present at a 1SRCA)GANsolRABSEnIMY GfhehdoRRBARE bl Hé’oﬁs%mfobas&ez%@choo

1908f e. Another curvature 1908c, having a radius of around
may be preserftherbytEpkedisirasionntpraddgisia Bedrealli §Behdvd)t for tireoralydebris

4. 9mm Gur vat Ygas, REEIENoPre FSIARGR L0 es.

[00152] The length 1902 of the upper body 1104u may be around 180mm, the
breadth 1904/818 of the upper body 1104u may be around 40mm, while the
thickness 1906 of the upper body 1104u may be around 15mm. It will be
20 appreciated that the housing 1104 will also have the same length and breadth
dimensions, while the thickness of the housing 1104 may be around 30mm (i.e. twice
O the thickness of the upper body 1104u).

{00153]  The housing 1104 has a rear portion 1908 and a forward portion 1910.

25
[00154] The rear portion 1908 may extend a length 1908] of around 140mm. The
anti-slip surface 1824 may extend a length 1824l of around 80mm along the length
19081 of the rear portion 1908. The exhaust port 1810 may have a diameter of
around 3.3mm. At the adjoining portion between the rear portion 1908 and the
30 forward portion 1910, a first end 1908fe of the rear portion 1908 may have a radius

of around 4.9mm. A similar structural curvature with a radius of around 4.9mm may
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1908se. 5 [00155] The forward portion 1910 may extend a |l ength 19101
of around 40mm The |ight source 1108 may extend a di stance of
around 25mm al ong the I ength 19101 of the forward portion 1910. The
openi ng 1104f, which acconmpdates the tube adaptor 1218 (see Figure
12), may be located at the forward portion 1910 of the 10 housing
1104. The opening 1212, from which a portion of the debris collector
1210dc (see Mieguresentldi)a speankirend 4 908se sviadlsie obpesitt eslthatfirétead floossar Another
portion 1910 of the Bé)ui_%nfg* 1103,. The opgni ng 1104f and t he openi ng
1212 may have™F4HTF 173 MaviRg 2 radigsef arpund 4o monhe Pesen of theetegonda
segnent 1912 Hf tdogsd M. sl 160 4, i | 0,

openi ng 1104f may have dé\ﬁ{%g%pgflﬁcﬁ?&g% %r'e OP% gﬁ&%ﬁ%ﬁeg@?% éﬁr{c’rﬁewﬁd end
[ 00156] Turnii9§8%0 the internal dimensions of the housing 1104, the
battery, cover 1814 may have a length 18141 of around 48mm and a
breadth 1814b of around 22nm The tube support 1808 nmay extend a

di stance 180R0188} arlthrfdrvminpanibn2d1acasyeneat @ léngiesondl dTavdng Mmm.
have a | ength 12041 of

di amet er of oynd 2. 6mm._ _The switch 1204 may
around 5mm agﬂ"eglg& %%1 lfg(’ﬂﬁb’ e&fen_gradléﬁ’i%lmﬂ .05%9}1“@%'8?’@1%&%3 lepgthAq101
oral debris rcﬂ’rfﬁé/%rvﬁﬁilﬁ&%ioﬁqmbl STHOopenthgS HIBlF, OPhilR st corfnb iR B mbe

fluid communication with the suction unit,” the tube having a tip
portion 5 addprted 12l eee Sigvrntl2hduan botocafed it dhe Getyridspirtiom 19 he of thee

via thg tip RRLLLEN AN ' r oi.tione.to'thlﬁu'natethe
@ portion g]? t'ﬁ% t Bﬁedg%d&éa%r}l (tgg?%%’ (ﬁg’ ] é%écn atpggf%eo#t %‘%’PP iSSHeoT
tube. 2. I7hédcofsed Figeter i5 prarmvglis dey laatedfat Hedforwakd pbitiohN®N 0 of the
conprising a h%gsulﬁé %04, U'Pl?enopening 1104f and the opening 1212 may have radii of around
5.0mm and around 7.0mm respectively. A segment 1912 of the forward portion

1910 that is adjacent to the opening 1104f may have a radial curvature of around

15 4.9mm.

[00156]  Turning to the internal dimensions of the housing 1104, the battery cover
1814 may have a length 18141 of around 48mm and a breadth 1814b of around
22mm. The tube .support 1808 may extend a distance 1808l of around 5mm and
20 accommodate tubes of having a diameter of around 2.6mm. The switch 1204 may

have a length 12041 of around 5mm and a breadth 1204b of around 4.5mm.
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10 which the suction unit is provided. 3. The oral debris renoval
device of claim2, wherein the suction unit is disposed wthin the
housing. 15 4. The oral debris renpval device of claim?2, wherein the
suction unit is connected to the housing. 5. The oral debris renoval
devi ce of any one of the preceding clainms, wherein the suction unit
conprises any one or nore of a diaphragm punp and a vacuum punp. 20
6. The or &’LAEMIS s renoval device of any one of the preceding clains,
further clorrpri%ihnlgg debris gﬁl l.ect or _chanber coupl ed between an end
section of-'t he A2} debris RrpovalfRyCHFoBWES®Ect i on of the tube. 25 7.
The oral debri s sueimvalit;devi ce of claim 6, wherein the debris
col l ector chanber conprises a first opening to couple the debris
col | ect or chantfetube & Hid comarupisatiomwith thepncion pyif, s tube heving g tipipertion
first qpenj | VR v [ L clains 6 or
7, V\,he(rgei nert gd gtgaf)l}r%l%’sﬁggg ggft?g?&agﬁ%%{%é}ts corrpl?e: ‘gggl\ééﬁeaog{l%nf ﬁlgt?
protrudi ng el erehghtdore pesitiahaing Alnminate fledvp patibn ad rthes subeaand patgion
bet ween th .end[ts&%tti on of ttj?;ﬁ Sﬁcti on unit and the end section of
the tube, FTHEDAMERHOE I BUUAY el ement adapted to prevent oral
debris and liquid exiting the tube from 5 entering the suction unit.
9. The oral debris renoval device of clains 2 to 8, wherein the tube
i s connect?ed tolberoidl ¢biisirpgoval glevige of glairg rlafurghep cpmpriging waiougiag, enon
of any;oongpén HRQuBGSHiHoFldgi Me. Wherein the tube conprises a
Iyst portion; and a connecting portion disposed between the tip
tion of the tube and the first portion, the connection portion

al | ow ng &3 sal I”l%réno‘%ﬁtdeglelg Y& Edval EIQ\ECP:[ of 1Bt E,I \Qfﬂergirr]ldthg rslgctfohru%&t ig%ri:;[plcaé)eq'

within the housing.

15 4. The oral debris removal device of claim 2, wherein the suction unit is connected

to the housing.

5. The oral debris removal device of any one of the preceding claims, wherein the

suction unit comprises any one or more of a diaphragm pump and a vacuum pump.

20

6. The oral debris removal device of any one of the preceding claims, further
O comprising a debris collector chamber coupled between an end section of the suction unit
and an end section of the tube.

25 7. The oral debris removal device of claim 6, wherein the debris collector chamber
comprises a first opening to couple the debris collector chamber to the suction unit; and a
filter covering the first opening.

30
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15 11. The oral debris renoval device of any one of the preceding
clainms, wherein the tip portion of the tube conprises a first
portion and a second portion, wherein a |ongitudinal axis of the
first portion is msaligned relative to a |longitudinal axis of the
second portion. 20 12. The oral debris renoval device of clains 10 or
11, wherein the connection portion is made fromflexible material. O
13. The or&l debhe sral dehrisatendesli devicef ofcdlaintyss bO 7t ovhkdin Weedebiriy doliector
first portion,of the. tube anq the ti ortion of the tube are de

from resi | S ERPELFOMATSF AT B grotrudine phment, disgosad alpag ap ait iy path across

devi ce of AgacOBErw@En il BERMH STUhE bddtidh unftidhl IS endCQRAREA ST 1Y 1@be, the
battery cqn'tpart ment, the battery conpartnent being electrically

coupl ed t dnieHit protmding glemeghadanied tapigvert ordl defhis and binuid exBng1Be tubhom
or al d%bri&tér&gqlg@gucg&y%&e of claim 14, wherein the battery
I sposed Wi

conpartment 1s Wi thin the housing. 30 16. The oral debris
renoval device of any one of the preceding clains, wherein the 1|ight

source is gispaosed adjacent to the tuybe. 5 17 _ The oral debris
renoval device Oéﬂﬁegﬂ%re(’i'?o"?h Vﬂ'ﬁﬁé’gég’i‘lﬁﬁzé? & ngre g"r%‘i R 1% pREmegted)bor
source conpé hegmga | ight emtting diode. 18. The oral debris renoval

device of clains 2 to 17, wherein at least a portion of an exterior
of the housing is provided with an anti-slip surface. 10 19. The oral

debri sigrenpval @RV G818k Al : i t[’lt%‘ antl.cghd face..
mpri ses any one 5r r?orse c])?twaEI é%‘?ea |%n§”c})]fe ri gglgec%dﬁhéapﬁagﬁs{ér o1 the
ber. 20ubeTérenmyisas a diedd posionpamivatondenting oafonatisposeiebearfednhibie tip portion

precedi ng cl ai further 15 copprising a variable resistive el enent
el ectri calq%ﬁecgﬁﬁlagé tqeoﬁﬁshgox‘g%ttﬂ‘gﬁo@ﬁ?t?‘fn %ﬁ'é‘?ne?l wing misalignment between

the tip portion and the first portion.

15 11 The oral debris removal device of any one of the preceding claims, wherein the
tip portion of the tube comprises a first portion and a second portion, wherein a
longitudinal axis of the first portion is misaligned relative to a longitudinal axis of the

second portion.

20 12.  The oral debris removal device of claims 10 or 11, wherein the connection portion

is made from flexible material.

13, The oral debris removal device of claims 10 to 12, wherein the first portion of the

tube and the tip portion of the tube are made from resilient or rigid material.

25
14, The oral debris removal device of any one of the preceding claims, further
comprising a battery compartment, the battery compartment being electrically coupled to
both the suction unit and the light source.

30 15.  The oral debris removal device of claim 14, wherein the battery compartment is

disposed within the housing.
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the variable resistive elenent controls an input power to the suction
unit. 21. The oral debris renoval device of claim 20, wherein the
vari able resistive elenent conprises an electrical resistor. 20 22.
The oral debris renoval device of clainms 2 to 21, the housing further
conprising O an exhaust port, the exhaust port disposed downstream
of the suction unit. 23. The oral debris renoval device of claim21,
wherei n the exhaust port is disposed 25 between the anti-slip

ﬁgLfs ?ﬁg. O; . he ”ﬂloeuosrlalngeb%g ger}/lvcl)q\%ﬁ %e\trigee o% grPyeorllesofCth B?e%g ’gg tcl%ir}nsr: ewherein the

light source is disposed adjacent to the tube.

5 17.  The oral debris removal device of any one of the preceding claims, wherein the

light source comprises a light emitting diode.

18.  The oral debris removal device of claims 2 to 17, wherein at least a portion of an
exterior of the housing is provided with an anti-slip surface.
10
O 19.  The oral debris removal device of claim 18, wherein the anti-slip surface

comprises any one or more of a plurality of ridges or a layer of rubber.

20.  The oral debris removal device of any one of the preceding claims, further
15 comprising a variable resistive element electrically coupled to the suction unit, wherein

the variable resistive element controls an input power to the suction unit.

21. The oral debris removal device of claim 20, wherein the variable resistive element

comprises an electrical resistor.

20
22.  The oral debris removal device of claims 2 to 21, the housing further comprising
O an exhaust port, the exhaust port disposed downstream of the suction unit.
23.  The oral debris removal device of claim 21, wherein the exhaust port is disposed

25  between the anti-slip surface of the housing and where the tube is connected to the

housing.
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