Oral debris renoval device Field O The Invention 5 [0001] 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 collects as
debris, which can harden or calcify into white formations called
tonsil stones, or conmonly kosidehsistremsvdlldevice hs. Tonsil stones
(tonsilloliths) have been plaguing humans for a long tine. 15 100031
Tonsi| stones are sonetines visible in the tonsils as a lunp of solid
white mater Falld OF ThedMvéigat | nes be hidden in the indentations,
crevices and folds of the tonsils. [0004] Tonsil stones which are
not renoved and reside in the tonsils may result in 20 nunerous
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L, remova Shnest B BRSh Snolkh bl ohShiBfuSO ThRNr SYURR SonSRbRRL B

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:

(i) Bad breath. The mouth provides perfect conditions for bacteria to multiply,

whereby the bacteria acts on the debris/tonsil stones to decay the debris/tonsil stones,

resulting in particularly bad breath.

(11) Cough and sore throat. Tonsil stones, providing the food source for bacteria to
25 multiply, can trigger an onset of tonsillitis.

(iif) 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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out; (iii) using a toothpick or dental pick to dig the tonsil stones
out; or (iv) using nouth wash or other oral gargles to nmask foul bad
breath. However, these solutions 5 are ineffective, or have
considerable risks, as outlined in the foll owi ng paragraphs. [0006]
The renoval of tonsils, or tonsillectony, is not a preferred option
by nost doctors and ENT (ear nose and throat) specialists, unless
the circunst/édtds Kesessidtahetoltteat didemovstonstatonss indludeg@the fgnoval of

surgery and the associated costs and rjsks .10 of surgery (as .

Consi || ot orPELORRR B SSRIE MR TO<BrhILs b A dp A fecpruLTayes
There is al squtp@iiyusiiia didifpicktbr dedsal ipitkSidadis e BEIEARRS RBCRLINsinge
patient followng a tonsillectony. Such procedures also require the

ai d of thirdpathtyask oy pther orplegargled to myaskfed bad hegath) HavweveoOlosg selstiong
cot t ons swabs = b -] il .st
deepe?sinto ?'EEQ%QSFﬁgq%¥Q¥%ﬁﬁ%h§%rﬁgéa?gﬁ@?%?ﬁfﬁﬁgﬁﬁgﬁiﬁ%ﬁﬁﬁgh&
tonsil stone nore difficult to renbve. Even if the tonsil stone is

on the surf f e tonsil . the use a cot t.on- swabs or buds nm
merel y pushelﬁﬁ’eﬁ? ¢ iR Bh &t 1opsifongr Bad e%?fﬂ%ﬁ%ﬂ?’frwaéﬁed RALGNEDY st
tonsil stoneddstud hnBEENT! avasle thndoyodtheptdidlRal Jnldss tile SEARBGACO
20 digest. There is_ a risk also that the cotton-swabs, the

cot t on- buds RFessie - (Hpsistegaused raqwisp saregoiinditheassprisiad coftoamiiisks
There)g s a rirskridpalad REsiBBA6RiE '}gcrﬂxfe Eh@%ati@rﬁttgmrfﬂ%rg%r SIERt %hesmegilé).
may pierce the tonsils and cause lacerations which™eSult in

bl eedi ng. Thikerd iselse asiosind difficiltés ioswallGving xetrienved byithepatiehtefollowing

presence of eria at.the site of the tonsil.stope.. The toothpi.c
or the dent a%)%%lg@%t‘grpgosur?ayp rpesddrey ﬁ‘gosrg?}gredtis\ﬂbggﬁgmgs@gﬁsa@% If‘ﬁ
t he cotton- jsufaksiodalt® 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. 30 2

[0009]s The yem7pf M MRILWADs, OLABh-bRERlor FR B3y TREE! tHe k5.RAL Sofdle
synpt ons of ) )
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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tonsil stones, specifically, the presence of bad breath. It does not

renove the actual tonsil stone which will continue to reside in the
tonsil. 5 [0010] Thus, the solutions avail able do not allow a person
who has tonsil stones to safely renove the whole tonsil stone

wi t hout causing pain or inflicting upon oneself injury or infection.
[0011] US patent application no. 2007/0255290 discloses a tonsillith
renovi ng 101008} celThethe ofimvithevasltasr athénia gatpleshnéraly meamn et sythptamsof

electric fan erethe ctric fan c tes tion force so that
the tube canPEhBIESt e chalg){, él?fe%r?se%?/\gflg bre tﬁgf T g ot r‘?’go‘f?o'fole actual
portabl e as iohsil SoROVEER Wl EnBigitodssied Bakd fogsib! UG Whi ch is connect ed
to power mains. The tip of the tube of the device al so does not allow
for degree of novenent which would allow for the tube of the device
to be insertgohopt difufehebndehsaRH P](pfn?t e ZUB&EJ}I ngﬂgseﬁ)nQI stones
novenent is necéssary as Crevices an es may °~occur on an
the tonsil, @n@fqlhe‘emo‘ee\/tlcewhtdndmadl ggng withtng ¢apsisg Ipgindor mﬂlcth@v@on
simlarly Iocnaegﬁfdl %GCF entrances. A person using the device my,
in the process, 'R& device when trying to maneuver the
device to reach hIS ton5|ls due to the tube belng fixated at one
angle. Overt éﬁhng e device wuld result in saliva 20 collecting in
t

the device rl BAEE RGCu By FORT/055 380 isclasece donsitids remeving

el ectfg c faRvictherrbieRsmisbl Yubs hekith Gd E&Hie&t'e&‘go Lh&148Yd Ea‘:ﬁ %ﬂ‘fére the
causing an electric shock to the wuser. [0012] It wou S

desi r abl e t ¢lasticelan crtates suctiph farce sp thal the tubercemrmn@vp (mslllston% Howewes

fromthe to 0 ceralosand
not requir er}ﬁ% %%ﬁ%égﬁwnéﬂ% %plt% 1%’3‘%"3?9‘{ thﬁ% Iﬁlegcmf g ougbvé 1L %ched
for the devitcpower xlneins)offhatip ef srectubé of the Aofice elo doesofir aHb® ﬂ)ﬂ’lddglﬂﬁ of

Accor di hg t SRIRECHBBER "R REY SUCHE RO, S R FEP < opeere B G

debri g angles into the mouth. Degree of movement is necessary as crevices and holes may

of

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

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

30



removal device including: a suction unit; a tube in fluid

communi cation 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. [0014] The oral debris renoval device may further include a
housi ng, updf0ihi cht\ccbhﬁgtmcdﬂemlspacnbf thie Snyehtion, diede 1s]45}o{r16&1151 orkh@ebris

suction unit na di s within the hou |ng 016] The su |on
o oy e el st B ity uheio  Tobe GoR STl the
i ncl ude any @bfordiniffMetusd hAifl ARIFAFEHR mafmda@gn&w m%%dﬁ(@fbﬁ%@”bﬂ‘l‘ﬂ%ns
[0018] The oral debris renoval device @é further include a debris

col l ector  chignbetubsotipitedtin epitioananshe Eglt sovrseinopitioned; taallemiricohe tini t
and an, <nd Sees ot Bl bt | Wi AAOOTSL ThGr i, ol ect o

chanber may |nc |rst openin 0 cou bri§ col | ect or
chanber to the suctlon unit; and a filter coverlng the first opening.

[ 0020] The S I 1e tor chanb may in de.a er nal
brot rudi ng aPbnt 138 O SRRECEPAY B Ak a7 ustiog e b Rtk bR 2rn Bisbe
bet ween t he weshcsion Lh®k Rbvildie suction unlt and the end section of

the tube, the internal protruding el enment adapted to prevent oral
debris and liquid exiting the tube fromentering the suction unit.

[ 0021}, The type) MYHRELGRARGR ﬁecals@taedm%ﬁmghoué{?%“ [0022] The

t ube may |nclude a first portion; a connecting portion disposed
between the tip portion of the tube and the first portion, the

connecti on pon—.all bet ween the tip portion and
the first pg§§$ﬂn1 ??ef‘gﬁg] eﬁg P 5%35$FPﬂ8gtube may include a
first portion and a second

[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

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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portion, wherein a longitudinal axis of the first portionis

m saligned relative to a longitudinal axis of the second portion.

[ 00241 The connection portion nay be made fromflexible material. 10
[ 00251 The first portion of the tube and the tip portion of the tube
may be made fromresilient or rigid material. 100261 The oral debris
removal device may further include a battery 15 conpartnent, the
batt ery conp@922}entTHeeubgmel éndludecalfirsy ponispl e & coletting pertisn Cisposed

unit and the_light source.. 100271 The batte conmpartment nay be .

di sposed wi t PLHERH S, B gD ot 36 [“&92@% R @fml%o%w GQURRg{jop gortion
di sposed ad] AkMihg fkak &Ub&we&%@‘ﬁ%p&ﬁnhh&h{e RQYorpMRY i nclude a
light emtting diode. J0O030] At |east a portion of an exterior of the

housi ng may be provided with an 25 anti-slip surface. [0031] The

anti-slip s e i [ f I | i f

ri dgesg or ;lw%?/er nﬁé’}é {rlﬁu‘tg’hgfr%ﬁ @%’88@% %28 8@3? adeﬁ?ipgﬁr%grr%%/aa? 58%0\?# ce
may further pargénydereseiv arlbagditudinak gxis toif viee fimt pominh ieheatiphalbtelative to a
coupled to the. L(J{ct' on unit, wherei.n the variable resistive elenent
controls an lloﬂ%ﬁi ! L%?O{}hﬁ’%q‘@n‘gﬂ%@bn unit. 5 [0033] The variable
resistive elenment may be an electrical resistor. [0034] The housing
may further include an exhaust rPort, t he exhaust port disposed
downst r eam dP0¥he sihercrareciion portiqmmpp baspdafiemdlenbiamaisialt may be

di spogged between the anti-slip surface of the housing and where the
tube 1s connected to the housing. Brief Description O The Draw ngs
15 [0036] | 0825 dridmsifingfportidnkef the tubecemd dhectipa partipe of thyembe alaly e madder

to the sane G tressilient or rigid material.

[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.
10027]  The battery compartment may be disposed within the housing,.
20 [0028]  The light source may be disposed adjacent to the tube.

[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.



t hroughout the different views. The drawi ngs are not necessarily to
scal e, enphasis instead generally being placed upon illustrating the
principles of the invention. In the follow ng description, various
enbodi nents of the invention are described with reference to the
foll owi ng drawi ngs, in which: 20 [0037] Figure 1 is a perspective
view of an oral debris renoval device, according to one enbodi nent
of the pres e[|0032]nve‘1’ﬁei ol d¢R 38 notdl glevie Znays fivthpe e Re ta VRiabiceMkistive
showi ng the |ntern conponents of the oral 25 debri reanaI devi ce
shown in Fi g Faent efﬁfﬁgﬁ' to3 theg S‘écnﬁér‘é‘b*ec‘{’li‘e\?"én 8 \Yagebly Eeﬂﬁtéve
unit of the geabnideRkdIS ak BPRVRwer HEME GEtidROWR, i n Figures 1 and 2. 30
[0040] Figure 4A is another perspective view of the tube unit shown
in Figure 3. 6 [0041] Figure 4B is a perspective view of a tube of

t he Or?' de renﬁﬂyadan X%e%%tv Q%ntl [\ Flegalijlre ctncaﬁregisgor [ 0042]

Fi gures 5A a B each s | erent” erspective view'of a debris
5 col l ector chanber of the oral debris renoval device shown |n

Figures 1 a [0Q43] Figure 6_.iS a.cross- sec i on vi ew of

debris coll Qﬂ?%“r] cgﬂ'f‘?bé?uséi?g PR BT g b1 Poffle 1% & ﬁ&&wp ftn
Fi gures 1 angispbsed Govidfddth of i@ UhQioR vnf. perspectl ve view of a
portion of a housing of the oral debris renoval device shown in

Figures 1 and 2. [0045] Figure 8 is a perspective view of a portion

of a housin th r S | oe S F e
and 2. 6)15 [38?156 F?g% %595?2’ Oiét Ig'lade Vi %oséﬁ yétﬁgeno{hgmt e{)sp [ g'§Jlg¢dEeerrgt\n/§1
devi ce shownhdusingiagdimbsre the mbelis2onfed®d ) theilgusieg. 10 is a front vi ew of

the oral debris renmpval device shown in

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
[0037]  Figure 1 is a perspective view of an oral debris removal device, according
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.



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

i nvention. 25 [0049] Figure 12 is an exploded view of the oral debris
renoval device of Figure 11. [0050] Figure 13 is a perspective view
of a tube of the oral debris renoval device of Figures | 1 and 12.
30 7 [0051] Figure 14 is a perspective viewof a first portion of the
tube of the [004l] dRfrnt gBrieapYSpecteyvie® oFhawwe dffthddraldedrid Zmdval&R]ce
Figure 15 is a perspective view of a tube unit of the oral debris
removal 5 dW9PEn EigR liddei gures 11 and 12. [0053] Figure 16 is an
expl oded view of a portion of the tube unit of Figure 15. [0054]
Figure 17 is an expl oded view of a portion of the tube unit of Figure
15. 10 [ 00498942 gUiiguraBSAsand P eaghestowy e diffeentaferspettomeriewodya débria
housi ng sho i I_Qur 1 12. 100 . Figure. S

pers pe%t i vev%\}ﬂlgé}vo%‘lf:}‘aglﬁeﬁ%fﬁéer Or%géojﬁl? R en[éovﬁgcgégimr? g H%%%Wﬁag’f‘fes T%n(}:?‘gur es
11 and 12. [0057] Figure 20 is another perspective view of a |ower
body of the ing,. shogwn in Figures 11 and 12. 20 Detail ed

Descri ption IF@@B] 7 B oA BT TREHO ViST 4l e ‘ileljlm ﬁ?lfeﬁwrﬁqub%@f teors!
and descri begbnk }épnovgpdee[&@ﬁ&”ﬁglﬁgﬁgg i hga £nbodi nents, it shoul d be
understood by thosé skilled in the art that various changes in form

and detail may be nmade therein w thout departing from25 the spirit

ggngﬁPpe Of[mul(]? i Wﬁﬂé bqpa %§rsg&fu'v9 @%u.chf e;[ }bO?Tl(%P RED H&girfgl o%i e Orair(rl]&ris
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.

[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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of the invention is thus indicated by the appended clains and al
changes which conme within the nmeaning and range of equival ency of
the clains are therefore intended to be enbraced. 30 [0059] It wll
be appreciated that conmmon nunerals, used in the rel evant draw ngs,
refer to conponents that serve a simlar or the sane purpose. 8
[00601 Figures 1 to 10 relate to an oral debris renoval device 100

accordi ng tqoosme erpadiaeRt RispthiRenfiesohth AirBvediondf the hbD6A ke oral
Figure 1 is &?perspective view of the oral debris renoval device 100.

100621 The ofeRrs gampviabdevigeshawn gelipws 1300 i s a handhel d portabl e

devi ce having suction capability. The oral debris renoval device 100
is adapted to provide sufficient suction force to renove
tonsillolitH80¥d drigire débs rpefshentivewammpbea tfbeanhitld thaotal detes mmgdval
nucousg fron&%ﬂgs qgsil andlftﬂf{ parts of a nouth. Tonsil stones
106 rnay be TRNSVATVFPLREPRR 81514 s (not shown) of a human mouth in
a safe way wthout causing |acerations to the tonsils. The oral
debris renoval_device 100.is designed for self-use (i.e. not

requi ring t HA03K p Fdgurg 1p Pﬁqncfxwﬁis%lewf BEPTIYN G Bredphreamit ofiFagnrg hd
hand and having an integrated |ight source 108 (e.g.: a |ight
emtting 15 diode, or LED). The integrated |ight source 108 all ows

i 11 umi nat i orl0&¥4] dartigure d @18 anexsplodepeicivalf hpottioo af g ety Figvee back
of a yser's nouth, and also allows the oral debris renoval device
100 to be operable with one hand w thout the need of another hand to
hol d a separ[6@35]| | digurs d8ris a.pe2PeftD@634v Biia loesDbaly of a honsig siotxanas
provi des Iesﬁ con?rciv areas for bacteria growth and reduces the

i nci dence of "EYURSH M41% and bad breath associated with tonsi

stones. [00641 The oral debris renoval device 100 allows a person to.
renove debris 25 which is stuck in his/her tonsils by providing
adj ust abl e d003%6] on Figwe 9 éy a pewspedye yievsolcad wppen hpdy eéégemsmmhqm in
further det aﬂ‘iéuﬂe?i?&éd M thin the oral debris renoval device

[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.



100. Suction occurs through a tube 102 renovably attached to an end
104f of a housing 104 for the oral debris renoval device 100. The
tube 102 has a flexible tip portion 102t, thereby facilitating
mani pul ati on 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 tonsi
stone 106 is renoved via the suction created by the suction unit.
The tonsil stone 106 is 9 either |lodged at an opening of the tip
portlon 102t @% the .tube 102 and renmains there due to the suction
force, i JOUN ke digHFOLEh 19 Plate ipan poal dshis resrqvakdedes HY agsonding to

housi ng 104 SHe enbd@REdnP oG8l hRE P fnvidifon, AN Opening 170 is provided on
the housing 104. The opening 170 is for an exhaust port 150 (see

Figure 2), which is dlsposed 5 downstream of the suction unit. The

exhaus port [ or the expulsion of . air from the.sucti unit,

when the sudffel | kiR 1 EpSRRHIR Bl 8} ufetel WO el Pk Ry 2y

and the suctlon uni t arrangenent may al |l ow t he tonS|I stone 106 to
be used for nedica

be renoved i e tonsi] .stone 106
10 exani nat |[E¢|§Eur pﬁg %’Fen}?d?]l diseot Oy @ andheld prriohicedavics diKAE o

by the snel |sugfiord REpabMg | TIRL BRE Sebrid Serhbiil Qﬁ(/itcb oolf254a %)ﬁ:dl oS Brovide
abrasive and damaging to the tonsils conpared to using toothpicks or

dental pi ckssuffipiens sactiont oresi to rgmoma@nsnﬂahthh@nd Oﬁ«drﬁiﬂbhs (@r @memplleofmﬂed
d it hi
PoP et Lo AL SRR ARG AofPuk Rors 1€ ONRL BrTBY Bl NG 5B 06Y

and effecti egree of rnovene rovi
flexible ti pn@obe iremoved ﬂ@ﬁttthmﬂs aidtahswhhef hl]inmaﬂxﬁﬁoﬂtlﬁ) m&aszlﬂe way

deeper into t| revic and the holes,in tonsils. degree. of
m)vgrrent pr oV él “Bns ﬁ%oefr?t@’i’? 5P &hs; Topsikor ﬂt"‘b Hraléﬁlfns\/\iem""éll 1ce {q%

the tube 102ieki@néEas Relt-afsiik. ﬁcttqagﬁnf@ﬂfemey@fdﬁﬁta%nwb%emF%ﬁaaﬁl@d
holes which are located at different | ocations on thé tonsi

[0066] For iYidgarisehandnd bavingcwu intpaiated ilight seucs 498 (he: gulight emitgingt |
t t t t
a vacyum sdé&[)g%& 6!9!51% e lht@gl%gag ligh dolfee! fb%ei%og{s wtpﬁnagfbﬁoévfogmk

force create t he cuum at p portion
person to r msd@pcmaﬂw\hcz{wﬂ iowasisuhekba'aqk dfireusepe nmoth, and elss ia]lmﬂat)he

placing the t '1pde8191§ t1rc|=,rr?(§]va ev1ce liO& ? ebcle 81():&51')18 Qm&f or&e ¢ onshout %he need of

another hand to hold a separate light source.

20 [0063] The removal of tonsil stones provides less conducive areas for bacteria
growth and reduces the incidence of tonsillitis and bad breath associated with tonsil

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



25 [0067] A light source 108 is provided at the end 104f of the
housi ng 104, wherein the |ight source 108 is directed to illum nate
the tip portion 102t of the tube 102. In Figure 1, the |ight source
108 is shown to be di sposed adjacent to the tube 102, although it is
al so possible to nmount the |ight source 108 at another |ocation as
long as the light source 108 can illum nate the tip portion 102t of

the tube 102eitleoVaIged arandipehing of iightp stis:c 8021 @Bthatebet 112 U GErhAIAs thaket
i s provided by a_@atteyy (not shown in Figure 1 for the sake of

sinplicity) ff % Barede) fesrmrs swked throuad the feberldgsind golieaed inyige gy
having its onfuishal fRra¥ aCRERAESIRRY 1340.Ad fiftn aL'?Oq?g{o'v?deH %Hﬁﬂ@h%ustmg

device 100 is portable and therefore the use? i's not restricte
oper ati ng t h&0%r Bhe epepingsl 70dsrbaradn exbiawst pert 160 (sen Rigvee 2), ovélt is difposed

ower i ns. iqur.e 2 1s rspect.i VL ew show.n he
e i Comdduhteaitby e flfhnnle® 78¢ BRBRGEH 45 idhof e SHOUBE o F o
Figure 1. [Of68hctibhenhouisintye diddoe ot aiinspdrieonf | xt ures for the

vari ous conponents of the oral debris renpval device 100, such as a
battery conpartnment 110, a suction unit 10 202 (which may be a

vacuum punp) [oés| 1ae i@b;&&ﬁ&wh@mna% s _tf%ﬁtﬁt%ang&wﬁ?@ﬁéy%ﬁmx fRttonsil
S

shown for the sake o inplicity), a light source 108, a tube adaptor

208, and a #emr 109 tedelremond inkakvdere2ho tongih stone LG mgy beasddafor axedical
openi ng at ope end. ' - t . 21 of th
debri é(gcol | ect o?ﬁbg]ﬁér%é&rog%l%’séf#\g c%le?ﬂ%?ﬁ%‘&%r%gvﬁ %%’ZB g‘{%?%%deg glﬁ Ssm%]‘s%
are provi dedtheneistlestdree Thel sip portioddl (20 i kred Abrdsisteeand nda@taging o afie toAils15
separator chanber 210sc into.the housing 104. The tybe 102 y be .
connect ed, f BIPAEARBFBE ARG o5 SPrih mgks tBH?IBO“FH%“léjéﬁ%ﬂ“%_t Eﬁ%&%ﬁr
210sc. Anot h@bneg Pedateddicdd @ithdtrévilatah® A Ma k thd @AHRi1AMmh P B8 rdrS2l lqhiRlyOf
a debris collector 210dc of the debris «collector chanmber 210 i'nto

the housi ng a9sfertieelydu inge fogrepsy muwemarferrayidet by therlgadble tiaortion
casi ngs 20 [ QB QhichoR e (H5P1050" IR Rbpel Ftd GR cHifeds I HRAIHRTn W' I

a suction uni
tonsils. The degree of movement provided 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,

10



Figure 2, it is shown that the suction unit 202 is disposed within

t he housing 104, although it would al so be possible to connect the
suction unit 202 to the housing 104. A suitable device such as a

di aphragm punp or a vacuum punp nay 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 all ow

i nt roduct i onBpha@h@hits @R bastetydonpahiithent LIe tHeldalVdebrik Rembvap dBAES 1 ®Nis
102t. A light source 108 is positioned to illumnate the 30 ti

: : L1 D
porti on 102tP®fbleraad thasefonpthe diner ia npleigpigipted dy apwing Be or debms fsBryalon
102t of the d&ﬁ%qOéggmegﬁmﬁﬁgﬁg%w%ﬁﬁgﬂge, when the tube 102 is in

contact with t tonsi | 1 portion of the tonsils that is
adj acent to the area of contact will also be illumnated by the

l'i gh . [[0072], .The debr.is col | ect hanmber 210 | | ed
betwech an dMPectiigfiai fRESSRULE BN hoTiean 03 At aRo et oL Hr
of the tube ddbds rehitevali@iides00@hdvacinaiggbanber 210 has a first

openi ng 210f (shown nore clearly in Figure 3) to couple the debris
col |l ector chanber 210 to the suction unit 202 via a punp connector

306 (shown |9me§ clBRMMsih 1|Eh QHERinS khPctuis bl hEvadf Woht &R fhe

clearly in Figure 7). The ?L ter 708 traps mcro-particlés of dust
whi ch can shwotk éebris iemoval dsypian 100, sutte as abpiteon compertmd0 11022 sf@BA3init

The debris | ector ch er 210 further include second,aopeni n
2100 T show e a e aY By & e bl Yol ARG 2o AE i SR
208 and t he (mubshok@Zor the shle: clvinplidigdl d gt beurse pes, atwalse #lapPR08, and a
210sc, for e | e .t hrough screw ng. 15 [ 4] The debris coll ector
chanber 210 et Bgﬂeﬁr%&?{%ehera?;l%aﬁem@%g 8 i openye 4 qugtngl f Ofisto
described W difde hQESEABCAakB e ANE 6T Re HBRs doNErsleNainBecRll iBGLBE housing
chanmber 210 IS(fFOVIded in two portions, a separator chanber 210scC

and a debri sl®elGuida igils 2501 @@ provided insidesthe bpnsinien§42q Gicilisate insertignof the

col | ect or Chs%ﬂprgtror gﬂa%ﬂ%?%%‘sc%tg\ﬁnéjﬁ&sing 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
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

235 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

11



20 on the separator chanber 210sc. A renovable debris collector
chanmber 210, which may be further dismantled into its separator
chanber 210sc, and its debris collector 21 Ode, allows the parts of
the oral debris renpval device 100 that cone into contact wth ora
debris to be washed and cl eaned separately fromthe el ectrical
conponents (e.g. the suction unit 202) of the oral debris renoval

device 100, poeueof ihegonshs that is AGjackaiROBe bea bNEnRIcE Al Al§@be TRAMORAT,S -
[ 0075] While tn%@tube 102 is shown in Figure 2 to be connected to the
separ at or cHigHsBE soaisd 8. t he tube 102 may al so 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 uni t[09%2. | Rberdeluis eolizctor pleamhgp@10 B2oued betiveen ah entiZection of the

chanber 210 VFhab Uphaf 35k 3R kin pEfeu% 107 JEBT ferRiedplieddamber
chamber 210 21GhishefitsubpenttaPIoishoR. moreGlcadly i IFegurel B tol &dipletiie Aebris

made of hard ear plastic having an area of 5 inflexion 204 near the
tip 102t of ffﬁlf%oaﬁga Hes 21918 ¢ P FGLRN St R2aVi SUPTHRR GPRfsstor RAO (shopym

102t with a Feay 8erRfin TRMEID tnd halidl Ty (shOwRmdRd aeﬁt%fihip@@rf?iﬁmé fldie
tube 102 to be adjusted. The tip 102t of the tube 102 nmay be convex

shaped. [ 007738 Eapsunisrasparticles pleduspebidh\ean sherjenothe difespireolithie tsuatD wiit
the onal debsis renoval 10 device 100 shown in Figures 1 and 2.
[0078f The tubée unit 300 includes the tube 102, the tube adaptor 208,
the debris collector chanber 210 and a punp connector 306. 15 [0079]

The debris ct chanmber. 210 Jinglu t he separator chanber 0sc
and the debrPLgo) ?@ﬁ%_ﬁ“&‘iﬂ{%‘?r TS 2_@? @6@5@8{3’53@%@&0? P 1ing £0s
coupling betsheem mokeciédrlytit Fighed3 Y wieh Kl e 18e fibe a&élfﬁéﬂm aHi He 12882102
(see Figure 2) and the debris collector chanmber 210, whereby the

punp connect ©rbezornsctedity thegerpraer chamber Hose dpyrexampledhiongh ssreveinamber

210. Thus, the punp connector 306 provides the first opening 20 210f

to the debris collector chanber 210. The second openi ng 210g provides
[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
(e.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. Tt will be
appreciated that it is sufficient that the tube 102 is comnected to be in fluid
30 communication with the suction unit 202. In Figure 2, the tube 102 is in fluid

12



anot her opening to the debris collector chanber 210. [0080] Figure 4A
i s anot her perspective view of the tube unit 300 showmn 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 chanber 210. [0081] Figure 4B is a perspective
view of the tube 102 of the oral debris renoval device 100 shown in

Figures 1 angbmdnunifigiohtwth ho2uctioRnit203 vah the B&risRANEdE thdR6er 2190 TaRd
a connectlng Eortlon 404 di sposed between the tip portion 102t of the

t ube 102 403 B sonnepisd tcpth? detyis coblectorhemberiOciia ba tybsedinier 064
al | ows nisallgnnent between the tip portion 102t and the first
portion 406. [0082] The connection portion 404 may be nade from

fl exi bl e mat|@976dl . Thgetube riHf mby per tadm oﬁ(lﬁrd)fcleah@lastild:)élaﬂjﬁg ea1nalreal“d

t oytion 2t. O n1reS|I t or r
mrer vl T oBRaTioRry P e, N s B siie (BGurne e Sk 28EboRiet e

vi ew of the tqﬁmztmthcaaddgﬁaétdf&n@e@am&aaa&@mmfmﬁhq;éftﬁﬁl 21 6 ¥fithedubel (02 to
[ 0084] The debrjs collector_chanber 210 includes the separator
chamber 210sk€ adiisted; Hoe PRt dhs ke { Grmam brieonvepe®BId- The separ at or

chanber 210sc nmay be nmade from hard clear plastic. The 15 separator
chanber 21 Gsc may have three openings 502, 506 and 504. [0086] The
separ at or cHé#dr Figue3enasmresctiveatiew ofjaintbecamit 306 bf the osal dklats nemoval

t hrough the tub g d.see i gur are not sucked imedi ately into
t he sggtlon &ﬁﬁgﬁég fgge %gguf%ﬁgg 20 [0087] The first opening 502

of the separator chanber 210sc is also the first opening 210f of the
[ |1 hanmb 210,
debris co ?867%5 ¢ ”?he t%i:e unit 300 includes the tube 102, the tube adaptor 208, the debris

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

13



[ 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 chanber 210sc. [0089] The
second openi ng 506 all ows connection of the tube 102 (see Figure
4B). The second opening 506 of the separator chanber 210sc is al so
the second 30 opening 210g of the debris collector chanber 210. 14

[00901 The dghirths fiest pbeioh A06 2 ThOdenrtBYori iR O£040{110Ra ik sl B A¥en i B denC
to allow viewing of debris and |iquid collected. 100911 Figure 6 is

a cross- sect heHPPREIPnIV2t avd teraliist rordeon #&%ct or chanber 210. The 5
separator chanber 210sc ensures that liquid and debris sucked in

t hrough the tube 102 (see Figure 4B) are not sucked imediately into
t he suction [0982] 2(the(copecchpypergion 204 map be ntade fran fiaxdtle meierigl. elherfestt

607 may be di spos b n er oth the ti.gn uni 02 and the
t ube 102 (se%orﬁ?rbggéeogﬁh\égﬁ%e X@uﬁ%elg‘etn@ Hoﬁtéondgq#iogal?oq”?%i?%may%éﬂi%r
210. The i nt &smatsilphobl ield agitelagment 607 may be di sposed along an air
10 flow path across a space between the end section of the suction
unit 202 and the end section of the tube 102. The internal

protruding ghegspnt Bfed 5aadanipethch Qhb SVERErenPh&pe Zoz@iéxisiadTQhé htisd

exiting the tubé 102 fromentering the suction unit n Figure
6, the interedlectpr drambei 2P of|Fegreest]l 802.is a wal |l within the separator
charrb% 210sc, the wall positioned between the first opening

502/ 210f of the separator 15 chanber 210sc and the second openi ng
506/ 210g of [0684]sepihcadedtis eblderherchahbac210 hbkdésthe rsegdratpr eliambdi 2Y0sc

el enent 607 y, have a heig f around 7.0mm a width of around
24. 5nm and a‘ﬂﬁﬁk"b é‘§§°‘gﬁi’°t°é% 2.0nm so that the internal

protruding elenment 607 may occupy around 10% of the internal volunme
of the separator chanber 210sc. The internal protrudi ng el enent 607

prevents dedPP85] andlhejsgearaton chanber dtse arixt by wadthfromehask elosrcblagtieni Thy
506/ 2 fro I tor . 30 i rneferabl e that
duri nésogper aﬁ%ﬁ{o% lkag% 51[3%?952“{%&11%2%@%% 0%%‘3% fhaztgeés6 'J’f"ﬁesl%é}'

[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
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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ground; so that as a result of a drop in vacuum |l evels 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 2I
Qdc. 25 [00921 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 chanber 21 Gsc. In this manner,

the debris cjbdmct oThe?debid @olieorDB 083 Thdyybeél 8ad€ R€ UaldOocledreiTNe 18rlbw
debris collected inside the debris collector 210dc and also to clean

the 30 sepalisvie A Wahitsend Jiguidgellectsl. [ 0093] Figure 7 is a perspective
view of a portion 700 of the housing 104. In Figure 7, the debris
col l ector chanber 210 is not shown for the sake of sinplicity.

[ 0094] The dJUfd r diiwe 256 afcagssisedtmnivigy oh erdebincalectoh ehadpa 240.6Fhe

chanber 210sc 5 (see Fi 2) intag the housi .104 .are ¢l earl own
i F ot e 7 gt Ryt ) By faskh et PRulE eBe S o BrrEiibete SV
el ement 722. 108 (sbeoFighve 4B bresdddwitked afimbdigeak® 1B sustioPlhi€ 2oy dsee Fildgre
switch 204 is also electrically coupled to. the battery conpart nent

110 (see Fi gth e itegpal protrudingclement offY WAy e xbspopaskletwpepvhere bpgh the
and 2) and thQgebd Gitt 260 L8 HOR (BEGedFGHED ae BRI 0 tixcoﬁ)cgoﬁi]s cb&tor

variabl e resistive elenent 722 control s an I'nput power to the suction
unit 202. Theéhapder A e The gitemplvgrothiding etenizlP 60 ma dbeatispobet tlong ah air

resistor. 15 ] I ng operatiqn, the nmagnitude. of t vari abl
ost stfve ol MERRRDSY L WeBRETE B onl TR Bl pr g By
control | i ng ekt 6f hakuyeoMar TFispiplered ptdrting clghgit 60N idadapted A2 prelbi

switch 204 has, five settings. . The first setting deactivates the oral
debr i s 1 emovainl HERVE B0 HopH siings B gHer L {eTPﬁgengfmg £ Suctiopenit Ry In

source 108. Fifhe d, M ifteaRl gfo'ﬁﬂdilﬁg%ﬁen?enf 67 RlARALwitRYGhe §§F%%ét&%hm9ér
causes the suction unit 202 to 20 operate at |ow power. The fourth

setting uses?idse.edp svatheesitiencd| baswean ty finhiopening $92/24 bl of tlast senarateri t
202 t ps oper alif AL, SRAL YA RAREond Bfentidld 58650k M8 Y56 dGabel MNEE

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 introduced through the second opening 506/210g from entering the pump connector
' 306. It is preferable that during operation, the debris collector 210dc faces the
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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| evel setting that causes the suction unit 202 to operate at high
power. Exanple pressure ratings generated by a vacuum created by the
suction unit 202 are approximtely -560nbar (high power), -400nbar
(medi um power), 300nbar (low 25 power), while exanple power ratings
of the suction unit 202 are approximately |.8watts (high power),
1.5watts (medi um power) and 1.08watts (Il ow power). The 1ight source

108 renmai ns @093]vatBgukelr Bugpasiectifeviehi §a bortibh F0D o3ekd haigimg [A098]
Afilter 708 _ js connected to an air intake tube 720 of the suction

unit 202. 3bieyrRe the debris sadlgctor elpanbist 21 parshpwn der the saka of sigmpliely. can

shorten the lifespan of the suction unit 202. The air outlet tube
722 of the suction unit 202 is connected to the 16 exhaust port 150,
whi ch expel sl0894] t hFlsughide teds @He daailitatiiDinareon ofithessgparaon chamber 2202

800 of "t he. npsarisg g s el pl oAy BREMEEHEL The bactery

conpartnment 110 is disposed within the housing 104, wherein the

battery conp nt_110 has its own battery cover_ 814.
Alternati vel @,E’E’{Iﬁe Hhe tvercy 208ipseupirdrie avyiable reusiie sleanant 3A3-t héthough

housi ng 104, norwhewRi(far ilesaabt ﬁfn%li& PRE LHRE 208is3dol dlecEiBRY thiAtd ¥
coupled to the suction unit 202 10 (See Figures 1 and 2) and the
| i ght sour cethe®sttgry cempirguered 16 (sgadieryes lpangh\2)hthe seatipn unt 0B ésen Sighress

the poyer SOPE&‘de) ﬁFE‘%ﬁ‘&?‘?S%ﬁcegrﬂg!fsé%eFi erF%%@éig.ed that other battery

types may be used. i-slip sur 824 may be provided
on at least a portion of an 15 exterior of the housing 104. As shown

in Figure 8, ant.i-slip surface 824 be plurality of ridges.
Al ternati vel 139{?5_165 e M ferg Fpeitb? Slegicgn 1 eRpigls o PRYFIOWST 14 tgtsustion
[00102] Ref egdii 7. tTheRatidbl&FedidtiRSeldm@N 2B mal, B aR PROKBA rds{fo( f Or 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 3gof|S GORRRCHRMALA, MBS AAHEINS hQ% ariable resistive element 722 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
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 fifih 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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[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 in Figures 1 and 2. 25 [00104]
Figures 11 to 20 relate to an oral debris renoval device 1100
according to another enbodi nent of the present invention. [00105]
Figure 11 is a perspective view of the oral debris renoval device
1100 30 acca&ﬁmg;omsone;hmbﬁ?ﬂmmtmgmm SBERNI70! WNRINthE Qfctioh Anit

[ 00106] The oral .debris renoval device 1100 is a handhel d portable
devi ce havi n§?? 8 ifteReHi%apabi ity to renove tonsil stones 1106 from
the tonsils (not shown) of a human nouth in a safe way w t hout
causing lacerations to the tonsils. The oral debris renoval device
1100 is desil§p¥d f drigweRfis apersidcties vimwtof p poudioni8Ag of the hbvedine Uf4. a 5
third party) by being operable using one hand and having an
integrated |ight source 1108 (e.g.: a light emtting diode, or LED).
The i nt egr af@®d00) ghtigwe & sewt kb8 tht bavwsy comparthdaatliions afspsbad kvithin the
crevices, especjally located towards the back of a user's nmouth, and
al so al | ows Wémﬁr]é%’ HgHFF’st P dderyIcompgitiment1lfohas dts v ptiernh Fev Bl h

one hand wi Ah&ﬁﬁti\k‘!}‘? tH@%ttélfy @Hﬁﬂ;aﬁﬁfenp% bo sé}ﬁkﬂe Froafe IRY @B@silllé gb&,

source. 10 [00107] The oral debri's renmoval device 1100 allows a’
person to revbyreindbhbitiery epthpdrtoiant &% siidlkeléatridally/chrapled tnthicssctipp unit 202

provi di ng adj sUGt t . SUGt| unj

Caescl bod i 4os ERE 182 3e PRl SEERL 66 (e BB 0 R B ooy
devi ce 1100maysbe nicimsabe powert soumeghlthaugh ievill 2 phastivaihyt @bdranhes
to an opening 1104f 15 at an end of a housing 1104 for the oral
debris remviPESJR Reds ‘?00. The tube 1102 has a flexible tip portion
1102t, thereby facilitating mani pul ati on and bending by a user to

pl ace the tig{o Eorti on 1102t of the tube 1102 to the |ocation of a
tonsi | st ond019ljoe Ampeti-slim siifacst Hidemay (6 providedonedt loash at pestiemefiaon

created by tl&.RYGHHS 'ﬂoﬁ'ﬁﬁé 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.

[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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The tonsil stone 1106 is either | odged at an opening of the tip
portion 1102t of the 20 tube 1102 and renmains there due to the
suction force, or is sucked through the tube 1102 and coll ected

i nside the housing 1104 at a debris collector 1112. [00108] A light
source 1108 is provided at one end of the housing 1104, wherein the
| i ght source 1108 is directed to illumnnate the tip portion 11 02t of

the tube 11Q@106)25 ThH Jralgiebss kmovhln®vick ghbo ﬁ%a@ehel&?&tme Shwmat-Rghe
di sposed adj acent to_the tube 1102, although it is also possible to

mount t he | i YRtOM 6AER Iommeve dpusilhsones dd 6 ifiom fhe temly (nafsshowa) of ght
source 1108 ol bt R3S Sarl %gtm w%]as Q2o 1o HRE dndhe Jré%r%

Power for t i ght source 11 uctron unit 1S provi
a battery ( ndﬂbrls moweval devidd bidOas ddsigned fohelSek di.0fnos 'raqpinngnhey)lelp of a

bat t t 10 of t h B
pat t ord) compaPLABRD RN vackely Wb rd At ot e HEeES g BERe.
por tabl e andi 108¢e gt atight isitifaliodesonDEDY ehé it edod Hg}ﬁ@&h@é 116 iihors

oral debris _removal devjce 1100 in the vicinity of power
[00109] Fi gutlamioatipy Oéﬁﬂéﬁfﬂvw%&smc&%yéqcateﬁéo‘a@réﬁ ﬂGéEFlF ef ¢ e%mouth

device 1100 g aﬁbomwsrthgb&mH@bﬁslrenwgl(ﬂeﬁ}lceﬁh@o @995' p&aﬂié%th%netmd

oral debris renoval device 1100 may separable Into two parts: a
| ower body T&@M&ﬁﬁwmﬂahmbppéwrhmdyoh@ﬁ4uqmﬁhehﬁbuswng 1104 cont ai ns
the fixtures for the various conponents of the oral debris renoval 10
devi ce 1100, such as a battery conpartnment 1110, a suction unit 1202
(which may 08107 dimammgdabpumn@\tfal \dacidel M PU AIN)ws @ péfsoh ablremswd Hebiis

1204, a filter, 1207 ector .120 electrlcal connectj ons
(not shown f&hich w%%we hbSVheg.t?Pﬁﬁf by pyyviding Pf? IgHeble sysiipp é'omgeatsj bvBe
adapt or  120&uc@dttudt dRRHbEd SPtreet 8dtaif ta@é}j)%hﬁa%g oral REbMOMERY del kR4

has an openlng 1104f at one end for the tube 1102 to be inserted and
anot her 15 o&Ri Myctiamaccwis thropgh & drhewd 02 ramewblyf aitechdddo datopering 1104f

ip. of "a har o G aky pEdHodhe Aos (368 bR ITorOUT ubed 10, TR 9 TRE°
1100 i s proviadadlaxiltid tip pertoni 21 thdrebl M@ litating manipulation 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
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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In Figure 12, it is shown that the suction unit 1202 is disposed

Wi thin the housing 20 1104, although it would al so be possible to
connect the suction unit 1202 to the housing 1104. A suitable device
such as a di aphragm punp or a vacuum punp may be used for the
suction unit 1202. [00112] The tube 1102 is in fluid comunication
with the suction unit 1202. The 25 tube 1102 has a tip portion 1102t

adapt ed to all@nsipottakiddad tliefefofe thé ater dehst Bstiokd td bﬁerathlghﬂe b3 et
the tip portion 1& 02t. A Iiﬁht source 1108 is positioned to :

i |luminate {908l §VEs e PO the gistnity ol ppgeraBs- 1102 and a regi on
adjacent to the tip portion 1102t of the tube 1102. Thus, for
exanpl e, when the tube 1102 is in contact wwth the tonsils, the
portion of tiMH0PbnsFigaret Kais dnsexpdpded eview tod thderahdebrio fenpoal devtican 100
al so be 30 {4 ] um y the light source 1108. 19 [00113] The
‘debrisgcolleg%gﬁﬂhh %}PIZIO is coupled between an end section of
the suction unit 1202 and an end section of the tube 1102. The debris

col | ector er 1210 has irst _openjng 1210f (shown npre clearly
in Figure _135‘?1531 col Bougie T4brats hE P Te GER ERRILCORE 0108 Py be
suction unit seh2QRIeMhid &B%ﬁﬁ Gno&&%agtl 9641 aRd &39@]&%%} i‘n%daug ?B?B&ls!h{ger

1207 (see Figure 16). [O ] The debri chanber

ris collec
further incl GH¥scontairsdedixipeniforgihe vamioe. conrongete of dheo prehidelyisl @t@yal

facil it ates : j I o) r_. r.1210
the tibe. adadtar oAIIPE EER AR L8P BB b ERFATidH be
col | ect or chadiaghradd bOopay vbawpr mumed vambiswinh d 904 tacftl ted 1207 and pump
al though it is sho i.n Figure 12 that the dehris collector, chambe
1071 o o ROy o i oot iR ey Rabs fonhe e ! Vet an et
debris col | esduede 1188 Q0kGbe MapfR DO LAl 2 968s cblddor MY mBE 1¥368d ThO housing
provide a seal to prevent |eakage when the 15 separator chanber

1210sc and t WO4dieprepopenng @4l ena ettfon iz wbahded b ipsastedend gnother.
The figst opgainfg H33Qh Lhotlie wlftlnbs fRché Gliltls SNBTBELhakALL 125 to be

provi ded on
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

be used for the suction unit 1202,

[00112]  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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t he separator chanber 121 Osc. [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 conmunication with
the suction unit 1202 via the debris collector chanber 1210. The
tube 1102 is connected to the debris collector chanber 1210 via a

tube adapt of00128]8. Thehibas R br @hathbe 121 0hecclpRd HedseedtnagidRb&lonlodl 8
with two prqﬁéusions on_the surfaéf of. tQ& adaptor 25 1218. The two
protrusi ons HASEHNEL hefentngt prygd sestign of gheopubg 1 1921 | Ther debrig cpligséor

adapt or 1208chakiper 110G1ad & Gidst ioﬁeﬂhg? esiloe @Sh'OGHIQH(}I'Q gleélg?ﬁl BgAR1eS tolc%gﬁlg

and twisted in a clockw se direction until the protrusions and t
i ndent at i onsthaldelfis wille¢torglpimbst h210 to the shationemitsi@QR vipthe preyp doenessed

to proyide auﬁ%%hdlgg&%%%@ﬂ&15@?&%9ﬁ§WQQ%athe tube adaptor 1208 and

t he separator cha SC are-connected to each other. 30 20
[00117] The tube 1102 may be made of hard clear plastic having an
area of in xi.on 1204 near the tip 1102t of the tube 1102. The .

i nflexion aﬁ@lﬂzo r GPris sQlleqiofe champer 1339 figgthay laclag?jr%éewdnwewgm

relative to @10RI NTRO ki dgMmPT216E AdiGies LbARectiTh Shdilfenl #R2HetRHs
the tube 1102 naybe convex shaped. 5 100118] Figure 13 is a

per spect i ve splledtorghamber 12]Bethg ube agapterH@08 ped thgdhrei Id02.enpval  devi ce
1100 shown in Figures 11 and 12. The tube 1102 conprises a first
portion 1306; and a connecting portion 1304 di sposed between the tip
portion 110R01d%] t Wehe debilirecallkO@r etrathtieh @2 FO sy b provided ad 30 tteghited unit,
connection pqrtign. 1304 al.l aws m sal j gnment between tip .
porton 11008t HertpEdh BB POt BRSO ver dEoet s pfyied
1102t of t heintteepdkidid, falsdph@for hEmBer 1719k RAA tal @dbrid IbPeand 12 Pogeecqnd
portion 1308. A longitudinal axis 13101 of the first portion 1310 is

m sal i gned reoflgetpy et 424+ mvghe UeAdnia Praxids a1 seb 10 grevepielegkagsnghen the
porti gn 1308eparator 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
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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15 [00120] The di aneter of an opening 13080 of the second portion
1308 may be around 1.0mm The dianeter of the interface 1312 between
the first portion 1310 and the second portion 1308 maybe around
2.0mm so that the second portion 1308 has a tapered shape, with
openi ng 13080 having a smaller dianeter than the dianeter at 20 the
interface 1312. [001211 The connection portion 1304 may be made from

fl exi bl e matf@o11d] . Thetubki rI9L Moy tbe 0Aadk306hal dbe pludte Habihg andrdaher
tip portion 1 02t1§%bthe tupe 110 e fromresilient or

rigid materi $¥ex98 Hesp thertipgh 1,0t qfigaégélb@r sPhednflgdon, freql 4 nraddes

punp connect g 11h2002: WP %@i‘reg BFmtobélﬁéﬁﬁ ‘?él§tn%fto fahﬁmﬁ‘?hx‘tlo@fuﬁ]&‘ 61 1hld Mbe
connector 1206 be around .0mm while the e punp
connect or 12@)@%&&%@@ lé%mfdleztsbnﬂ l@mmbe[commalﬁdgur e 15is a

perspegtive view of a tube unit 1500 of the oral debris renoval
device 1100 shown in Figures 11 and 12. [00125] The tube unit 1500

i ncl udes t h¢0(11118}a 1HigZe 18 liea perhechdayitwof h208he 1102 of thedefilrdebris removal
col | ector nber and the punp connector 1206. [00126] The
debris coIIe %@éﬁg% EW“ﬁHHEWdﬂ@chH@@b?ﬁgx%ﬁﬁﬁmﬁﬁﬁﬁf%ﬁéWng

1210sc and t h3i)6dﬁﬁ>d b %oﬁﬁl:du%cﬁ&{mé%@ﬁ@lspds& gasetd bedi zd #ﬂ&@@l@& of the
detail with reference ures 16 and 17. 10 [001 ure 16 i s

an expl oded Whew 2 enddha |f’<§iﬁ partiph el 300be Tlhnltton!}%@noporﬁplgu]ﬂ@‘l dlByws
showi g t e GRIRANGNE Seded A€ 1 YRRAIIMGL dﬁ?e%t JolGorcipgber seal

1220, the separator c o an connector 1206. 15
[ 00128] The separator chanber 1210sc may be nade fromhard cl ear

Plastic. Ofyg110]  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 1308I 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.

[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 25mumn.
30

21



surface 1608 of the separator chanmber 1210sc nay have a di aneter of
around 9.7mm while an opposing surface 1610 may have a di aneter of
around 12.0mm The opposing surface 1610 has screw t hreads 1606
allowing the screwing on of the debris collector 121 Odc (see Figure
17). 20 [00129] The separator chanber 1210sc may have three openings
1602, 1502 and 1604. [00130] The first opening 1602 of the separator
chanmber 121(0®0i24] | drigucelSeRtd perspedivolieshef puitie GENNE00 of hk26@l Mkbrzh

is used to couple the is cqllector chanber 1210 (see Figure 12)
to the sucti@ﬁpoﬁi’lli‘ie"f?gg&i%h@@nﬁ Lﬁuéesﬂé)angﬁ?-ough a filter 1207. The
filter 1207 traps mcro-particles of dust which can shorten the

l'i fespan of the suction unit 1202 (see Figure 12). The first opening
1602 may haV@®135Hi akbe &beofnit Br09uineludeseixmtulichi 102, theetubeipgapten st the

1206 Ry haverfs LSRRI Rl P bumg fordfebORRL] The thi rd

0
openi ng 1604 0 e separ ator SC hay ‘have a dianmeter of
around 12.0nm [001321 The second openi ng 1502 of the separator

chanmber 121 ' ed tq connect the tube adaptor 1208 to the
separ at or cx@ﬁﬁ@? Lllé“fdjse%‘.’ls ‘Tﬁ@c@ég@%beéﬁ H °h1’9%‘25‘?ssth? SEPREEPT Fhagber
protrusi on of2@EOsYHhS JOWRR @Medos W108E8s d&EALQS int DEASRBRIAVRE reference
chanber 1210sc that is facing the tube adaptor 1208. The second

openi ng 1502toHaguresa}d adildr nal di anmeter of around 3.6mm The second
openi pg 1502 of the separator chanber 1210sc is al so }he second
openi ng 1210g of the debris collector chanber 10 1210. The chanber
seal 1220 i $00dR2%podighratl 6 ithen ephmled viconofi agcetidraciahd atbeman 160 of Figlne

adapt or 1208,and the separator. chanber 1210sc.. . A rubber o-rin i th
an IOi nt er nal I%is %?értﬁeogo'ﬁl?od’ﬁﬁtﬁ @%Wﬁ%aﬁﬁapé?{ I@)@?eﬂﬁéﬁ?‘a P%fns@f‘]e&% the
around 3. 4nMep@yior Bieanitee 12 08¢ add e phrapBEncELRAL206220.

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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15 [ 001331 The separator chanmber 1210sc may have an interna
protrudi ng el enent 1607 di sposed between where both the suction unit
1202 and the tube 1102 (see Figure 12) are coupled to the debris
col | ector chanber 1210. The internal protruding elenent 1607 may be
di sposed 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 i necnpl P piratdpedingol cokesteimt skffidiol ShadFRt 2d0dcomy aeata
oral debris and liquid exiting the tube 1102 fromentering the

suction uni tdigpgisr of goyndgdy e the internal protruding el enent 607
is a wall positioned between the opening 1602 and the openi ng 1502.
The internal protruding el enment 1607 may have a hei ght of around
6.3mm a wi d@t32bf Hreosenohds opamingahd2aof Hieciepestr athambeu izl Ofc Hnmsedsio

that the internal ..profrudi el ement 1607 upy. around 10% of
the i i er nal “PRR B b H1alEAT0 & AR Bhm iR Ble S 1REEEPrE Rt oriaine
p(rj ot rudi ng elﬁmaf 'Eﬂforﬁﬁ@?)nﬁl’}ﬁéﬁﬁm? sfebéing SMaml drml'slﬂfachsthd 6X0thé Bspatatdie
adaptor 1208 fromentering the first opening 1602 and the punp
connect or 128§mbeh 2 19s5,thatis dacipgthatoehe afontor E2GR; +Fhersseondppenipg 1502 has

protrudi ng elfoRGhal dkbldeLOPHEER! 3 Bk, | TR AN Ep 3G | S0254GKE degathior
t hrough the tube 1102 and into the tube 30 adaptor 1208 are not

sucked i medétamdey 121950 ist Heo thecetwd apshing 12002 op e[ @@m'841>11€?15h?@ chambéron
1612 h j . c at
% the fﬂ%e ﬁ%a&tagxt'ijell &9?1% ﬁhﬁldgpﬁgegiﬁ%ﬁtﬁﬁe_ﬁcsén%%g & ﬁgergfgﬁ_g&g’g&} ng

1210sc may have  a di anetér of aroun portion
t ube adapt ortubk@@8apadni t208r acetheesspitier tchi@bek 1A 0fs e hilper e-rify) wivhyan

have a height of = around_4.5mn and a di aneter qf around 3. 5
[00135] Fi guiPt™er djagess of gupt dmm i ar extept Slemirs o AR dge Y

1500 of Fi gusised Bor i PuBEr delieizeonponent s of the debris col |l ector
1210dc and the collector seal 1214. 10 [00136] The debris collector

1210dc may be made of hard clear plastic to allow view ng of debris

and Tiguid ghis5Ct e deparkidr BEARTSRE A3Y GuctBAF R I BePRE R0 h g LibGent
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 internal protruding

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 intemnal 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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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 of the 15 debris collector
1210dc. [00137] A portion 1702 of the debris collector 1210dc has
screw threads which correspond to the screw threads 1606 on the

sepa(rj at or clpeorB4r mols(ﬁﬁéxs aélFiogukie mbﬁGzMngprhazdahﬁHi? €kt @ied Sdparator
1210dc is connected to the separator chanber 1210sc_by 20 twi sting
the debris c{laa &% 671089 1| haym £ shanprterspapuidot-Ompa b Pt d 618 of the

[00138] The gpd f i il [ RS .
interface bet3egﬁ®%ﬁézaﬁgg?%géég%fggﬁggg%g%S%EFgﬁggFﬂe sepggnggHOf

chanber 121Qreudseammjagdagliangter ofaroyb$he0mmy-ring with an internal

di aneter of around 11.4nm and an external dianeter of 25 around 12nm
may be used for the collector seal 1214. [00139] The chanber sea

1220 (see Fiiyuss 1@igmad7tihm epldded view sfeadoriicildl the subk @nit 1 BA of Figiued

does not |eak out of at the respective connection interfaces, The
seals 1220 ﬁ%aﬁa‘ﬁ% tif eomapERGY t@ﬁée@eﬁcm?’aﬁt%é%)é}dcp%neﬁﬁeﬁlwrtsa%
suction unit124302 30 (see Figure 12). 24 [00140] Figure 18 is a

perspective view of the | ower body 11041 of the housing 1104 shown
in Figures 11 and 12. [00141] The | ower body 11041 has conpartnents

(111010 18021001860, H80A0E1180001SHREHE ALY B BB b

sucti on uni a varliabl e resistive el enent
source 1108, viewingtdielebepandiiquiddebedtsd.cd Isqatforablehthabéurink2di@rdtieesthe

Figure 15) r ectively. e.l ower body, 11041 al so has,openi ngs
(19200 1510 GRRS Slosiar 20 e peR B 50ty 30 Wi a5 ptgeil o & BRe Buieron
unit 1202, tibeldlBbiht Hebi@d tORERF chahmtieno hed Un@h dhd Afioh WIGrAGSPH&Yris
1208 (see Figure 15) res ectlvelzyES The | ower 10 bodgmllo4 al so

contai ns a tdrdigEidsyéme nenge 02 sprFisurepl 5 arerfseesicd epos imsewall pf ger e
5) ang el ectybhpalokaRl ¢ lggar ance 1812 for wiring between the battery

[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.

[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 seals
1220 and 1214 also enhance the suction power provided by the suction unit 1202
30 (see Figure 12).
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conpartment 1110 to the resistor conpartnment 1820, the suction unit
conpartment 1802 and the |ight source conpartnent 1804. 15 [00142]
Figure 18 shows that the battery conpartnent 1110 is di sposed within
the housing 1104, wherein the battery conpartnment 1110 has its own
battery cover 1814. Alternatively, the battery conpartnment nay be
separate fromthe housing 1104, wherein the battery conpartnment is
still el ectif00ddd] y Kigupll8ds tagpebpblrivichdes Wt theoldowenibbdy ¢o0Mp af tehdusib§02
and the IighLlrsoHrce.c ar“reqrg 1804. A 9V battery may be 20 used as
the power sott%eho¥Rinfigss 2813 be appreciated that the oral
debris renoval device 1100 maybe configured to accept other battery
types. [00143] The resistor conpartnent 1820 has a variable resistive

el ement 182t0'}14h1e Therlowsr bogyed | & jhae cempargments §P10; $3@, 4820, B¥¥ and
coupled to t i i 0, 1 , Lel

variable r es?’?t6 ?\g%&l@%}?ﬁ%} iggtgerg’o%?{é‘ftggg% 5 %%’ta\g%%?é %stﬁﬁeeelemem
sucti on uni t 18220%hei light deurtd1é1 R ahd olre saphtatos aiepdy totiotor tBARAber IGO0 (see
vari abl e resjstive el enent, 1822 nmayh n.electrjcal resi r. 0144]
Duri ng oper SERBR 1Y TERETREL] “edprt bafiovde Seovpitgs (1910 1%
nmagni t ude of 1103 résE@ctMam T Ber &unft of ShehRMBAtunk8282] theCaUBLE Qbli&gbrbY
the switch 1204. The termnals of the battery cogfartment 1110 are

connect ed vi @ambee 1219 wethy dpbeapslagtor d20& (5o Figws 18) apppentivelyn Thedevarhe

switch, 1204. us, i I t s i [ [

ad] peih: by bolly Podf RS SbheRy HOUEubford DS AR buldfE 1286 (see
settings. Théghier 8§ and efldciningl deblet ¢clvates 13HE Goraivirtteb betsveer by dattery
devi ce 1100. The seco setting. activates .t | jght source 1108 of
Che |t gt cosaRRRRER 1808 herfsBE cpiPuERen: 170.0be el Hhl Rofiteh
| evel settingozhad tirkdigdesHuiddQompaiiment 1804.t 1202 in the suction unit

conpartnent 1802 to operate at | ow power. The fourth setting uses a
resi stance | evel setting that causes the suction unit 1202 in the

suction uni foed@AParrfRays 1A% hat (OBAIR) EodifartiBlt YIH0AR Wboscl it He
setting uses a resistance level setting that causes the suction unit
1202 in t he kowsingdh04 wheregrothp dettene pomp@ogent 41 Khtes ats ewatbattényleopanidi 4.
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

25



10 Exanpl e pressure ratings generated by a vacuum created by the
suction unit 202 are approximately -560nbar (high power), -400nbar
(medi um power), 300nbar (low power), while exanple power ratings of
the suction unit 202 are approxinately 1.8watts (high power),
1.5watts (medi um power) and 1.08watts (Il ow power). The 1ight source
1108 in the light conpartnent 1804 remains activated throughout the
15 third to életit 182 tndihe swittlo 1248] Thhe, eﬁddzﬁ‘idabpb\?\mit& th-’b%ﬁé’ﬂon\:ﬂ%ﬁrlmm is

ti k in, th th h t
st or t sttt 55 movisgivhe Pl A0S Gk Saloh 120 betifvegaas, i e
the suction %gbcﬂea&?vatea%e[&g%ﬁhs feﬂw%mewcelﬁoot@ﬁe @é&ﬁi&h Qe fivab&10

may be di sposed between an anti-slip surface 1824 of the ho S|ng
1104 and whethé light spuise 11%23f(th@élglii gmnnarm)em’t d80&orifwcthind tetingheses a

housi ng 1104, oL ONATLeThE AR Lokl RieWdase,dP200mm e RERULIGH

on at ast a portion of an°® exteéfior o € housi
in Figure 18c;om1$netnmnt 1802116 ppsure htloes phd24. Ty foultk s&tmg e h irdsjstate level

ri dges. The di stance bet ween each r.i may be about 2mm

Al t er nat i vel SFiienhak pruses % a““stt?elf'a’eb%%z@ tﬁsyu%@na}lmtawpamn% b§fey to
30 [00148] Fht€ atlBedism PoRer. SPROARNY QuizQlef rdsRBnPIREL DALY thhlOfkesOf
t he housing 1104 shown in Figures 11 and 12. 26 [00149] The | ower

body 11041 athd skhienypidr0bidine sudion unis Rempartmenttil §Ui owpeBteatdighiwer.

r espe@ﬁ i vel yExJﬁg%Q?regs%pé faﬁlﬁése%engﬁ'te'a @a%halg d J}%e%thh{atﬁ%] iRl %@ao%%? m

[ 00150] Figure S anot erspective view o ower
of the housappgo)dmatélysﬁéﬂmbam(hl?ghgpnm),140@1ﬂahrq(aled{uﬁ0ﬁ&&c}r) 'Bm)mbar (low

fol |l owi ng par agrap provi de sanp illustrative di si ons for the
oral Cdebri o HOMReS SEIOREARTS pBBET ok phils Sieudt B eI Te
to 20. It wilBwatlOHheh pRieql Sk (bdlun feved) BRNSI08REPNOV IpdeEn Al The
for illustrative purposes, where other

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
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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appropriate di nensions nmay be used to realize the oral debris renoval
device 1100. It will also be appreciated that the oral debris
renoval device 100 (shown in Figures 1 to 10) may al so have sim |l ar
di rensions to the oral debris renoval device 1100, whereby sanple

di mensions (provided in Figures 1, 4B and 7) for the oral debris 15
renoval device 100 are for illustrative purposes. [00152] The |ength
1902 of the upper body 1104u may be around 180mm the breadth

1904/ 818 of b 40 whil e the
Chi ckneos 1973 Pl 05bed Bt TREHS ey 985 AF GamthomynFig s andpe
20 appreci at meggeaﬁvam%a@%&m&a&a%mgnplalsn@lhfeeu&amgmm@ sane |ength

and breadth dinensions, while the thickness of the housi ng 1104 may
be around 30mm (i.e. twice the thickness of the upper body 1104u).

[ 00153] Thebdaels@ %ﬁgfﬁohgsanatheﬁ lLé Qf&f}gg%ﬁgmeﬁ boﬁ%vﬁbﬂ of

portion 191 he rea extend ‘a l'eng
19081 of ardumdn@4®®hﬂm$henqumEJ$Mn@12urface 1824 may extend a

| engt h 18241 of around 80mm al ong the length 19081 of the rear
portion 1908. The exhaust port 1810 may have a dianeter of around

3.3mm At t[pe180j Oi"[fli'erfﬁlldiiﬂh% ipafhgRRhYBRRide @mpeANluRefitvt FindRiHs dpdikhe
30 forward portion 1910, a first end 1908fe of the rear portion 1908

may have a roighi qebris srmeviabdvicesl 19Rmvita referen¢eato Rigurercl Lipnd 1% tor 20ut lirvall

with r adi
Y0085 whi oot BprcBlafif R il RS ERIMou iy A dBRON GtERtner
1908c, haV|ngpamnﬁ@u@smwbnamuwdwtﬁﬂdEnnmﬁnmyebmlﬂdmﬁemnmam(hhbeﬂéwbnd
end 1908se ed wt 9nn1curv res ent .at.. t he
Saaond ong M B alsd BESemityiaded B BeRuil (ERT SHVAYER 150 FRGVhIE kS
g engt h 191]911 af 1(}3r1ﬁawﬂs1ﬂﬁml sumﬂrs]iedﬂlﬂegda@nhs&euh@erallaé}ﬁlsrlamoeaitd@m&e61100
25 t th 19101
Istance o v(&%eréi)y samprlgndl?ne(rjlglgns (p?‘owdegdg in Figures 1, 4B and 7) for the oral debris

15 removal device 100 are for illustrative purposes.

[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

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 19081 of around 140mm. The
anti-ship 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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of the forward portion 1910. The opening 1104f, which acconmodat es
the tube adaptor 1218 (see Figure 12), may be |l ocated at the forward
portion 1910 of the 10 housing 1104. The opening 1212, fromwhich a
portion of the debris collector 1210dc (see Figure 15) protrudes, is
also located at the forward portion 1910 of the housing 1104. The
openi ng 1104f and the opening 1212 may have radii of around 5.0mm

and around de)lﬁreameamemdrtdeinﬁ 198858 &gk o%;&ils&e of tht lfiest &ed &3¢, pAhdth@n
1910 that is adjace t?@the openi ng 1104f nay have a radi al

curvature of HSHRA 0SS haviok 1afign 9 gound; L ARG ttht PrePiesing phie second

di mensi ons ofydt [YRSROMS B%n?:&%h fhb Swb A drfeh YourRUREs prifhft o TBY HENR éﬁd
| ength 18141 of around 4 and a breadth 1814b of around 22mm

t ube supportl9868 may extend a di stance 18081 of around 5mm and 20
accomwg)date tubes of having a dianeter of around 2.6mm The switch
1204 may have a length 12041 of around 5mm and a breadth 1204b of
around 4. 5m00128 CL'JAdeI\tana‘rd phArttoan=i10 ﬁ@?Fxts%d enagdl 198V iof around r:mmm
conprisin asctlonu atu n uid co nication with th
suction uni t 1% RN sqises .%%@56 d&S“F’PPBF}am alpng sheglenggly 19101
i ntroducti Onofoﬂhe G8RF$ pbifoR 1918, tmeoﬂé'n& tf‘l@)4f'@hl&?%&doﬁﬁmocﬁtels'tggttube
source positioned to |Ipl um nate the t||]o ortlon of the tube and

Gci

regi on adj atdepior 131§ h@etﬁlgﬂpdﬁ};lw be h‘@dta@lb@ fOéiW@rdapCh@mﬂ%P Oﬁ@@n

whi ch,fhe s t r

devi ce& of cﬁguﬁllsﬁgg H\?f?\ert:}l?en I%?ﬁéd Esuc 2? %‘%Hﬁr‘ﬁh? | s | Sp ostd%Q deg{l% %lcﬁéé'

hou5|ng 3. EhéddGmsF&mdﬁhﬂuﬁﬁhﬂhﬂﬂﬂhbdémmeéaﬁﬂwdbﬁﬂﬂdﬁoﬂMhéB@ﬂlfﬂhe

suction uni thousmgqqaf Ctl“ﬁe opén?ng;[ Ple04li) and the openmg 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 1814l of around 48mm and a breadth 1814b of around

22mm. The tube support 1808 may extend a distance 18081 of around 5mm and

20 accommodate tubes of having a diameter of around 2.6mm. The switch 1204 may

have a length 1204] of around 5mm and a breadth 1204b of around 4.5mm.
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4. The tonsil debris renoval device of any one of the preceding
clainms, wherein the suction unit conprises any one or nore of a

di aphragm punp and a vacuum punp. 5. The tonsil debris renoval device
of any one of the preceding clains, further 20 conprising a debris
col | ector chanber coupl ed between an end section of the suction unit
and an end section of the tube. 6. The tonsil debris renoval device
of claim®&LAINS ein the debris collector chanber conprises a first
openi ng t? coupl e the debris collector, chanber to the suction unit;
and a 2501 | tefonsdyebisigmeral deyirs torgyisiieng. 7. The tonsil debris
removal devi ce, @letigh 4if® 5 or 6, wherein the debris collector

chanber conprises an internal protruding el ement di sposed al ong an
air flow path abedsiluig copaaidedeneith theharceerurib e @Ee bavinghe tippertioon
uni t d [ i 30 Lnterpal protrudi ng

el erreﬁ? a%%ﬁ%eggg?%"%ﬁ‘%@g‘#ﬁ“’ %E??"té’ggﬁa “{“"uhfg'&‘? Qag%tﬁp%glqlﬁe tube from
entering the saudightosouterifositidBedBto Mnenihe diel tipd phitios of eho bk aévd egionf
claims 1 &9 7, erein the tube is ﬁonnected to the housing. 5 9.
The t onsi fU3ERYP G MpRTUen ofdls MBedndany one of the preceding cl ai s,
wherein the tiRRsENohS@ScHAhE bictibn RAT id REvidaNd a connecting portion
di sposed between the tip portion of the tube and the first portion,

t he connection portion allow ng m salignment between the tip portion
and t F@ farst pardhang biif ré&ovv?}]rﬁaiéeowﬂiimdﬁmﬂe%h{ %‘%\ﬁgﬂi Mt ﬁ%is@f)se%ny
one of the precedi ng éialns, erein the tip portion o the tube
conpr i seswahihitheshiousiogt i on and a second portion, wherein a

| ongi tudi nal axis of the first portion is msaligned relative to a

| ongi tudi nal axis of the second portion. 15 11. The tonsil debris
renmoval devi ceTlaftosdilddebs RnvalldvicsEERiA 11 WRersARREGictiOMuniPRIdoh@RtddS
made fronlghe ible material. 12. The tonsil debris renpval device of
clains 9 ©4"eH0USfigerein the first portion of the

15
4. The tonsil 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.

5. The tonsil debris removal device of any one of the preceding claims, further
20  comprising a debris collector chamber coupled between an end section of the suction unit

and an end section of the tube.

6. The tonsil debris removal device of claim 5, wherein the debris collector chamber
comprises a first opening to couple the debris collector chamber to the suction unit; and a

25  filter covering the first opening.

7. The tonsil debris removal device of claims 5 or 6, wherein the debris collector
chamber comprises an internal protruding element 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
30  internal protruding element adapted to prevent debris and liquid exiting the tube from

entering the suction unit.
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tube and the tip portion of the tube are nade fromresilient or rigid
material. 20 13. The tonsil debris renoval device of any one of the
preceding clainms, further conprising a battery conpartnent, the
battery conpartnment being electrically coupled to both the suction
unit and the light source. 25 14. The tonsil debris renoval device of
claim 13, wherein the battery conpartnent is disposed within the
housi ng. 15. The tonsil debris renpval device of any one of the
precedi ng_cl ai [ys, wqg i.n the i ght source is disposed adjacent to
Phe tube. 530 SOretensitshrs wevpl drske pECRgAovI " fedihg fubs iy coppestest to
the prece@iRguslai ™5, wherein the Iight source conprises a light
emtting diode. 17. The tonsil debris renoval device of clains 1 to
16, wherein at least a portion of an 5 exterior of the housing is
provided gth A r 8] I 2. .., Ihe nsil debrjs repova

vt ceor ol ai T BN gebiss Rrtl 868 of dpy BREqt AT BLec B8R Klalnd SRt
or nore ofubacehpiiset i fiyst pbrtfondgeisa eonnectingypertiodf diaspmbéﬂeuéetwéléﬁ t|1119 tip pBRion
tonsil debris renoval device of_ any one of the preceding clai

further %{othf)ﬂb&aﬁéaﬂ?f g‘iﬂ PaBrR tp%g%/rg’tef’t\‘f@ @YE%HEO‘@P%&%%&%F%;@%PM
to the sugtkippoMidhtand MeTQigdtidhhe vari abl e resistive el ement controls
an i nput power to the suction unit. 20. The tonsil debris renoval
device of claim 19, wherein the variable resistive 15 el enent

. . e . | . _
Govy o8 o Bl af EE phbEBeyefsSahlap i tcor obispl OF bl SRl St AE WBlin e,
port, t hetipeyphdiont ofptrt tube spogpedesdoviist peaionodnd hesesortt pamionniwthereRD a

22. The tonsjl,. debr.i s .r,empval devi.ce.of. cl.ai m.21, erei n the exhaust
L s T Y A B R I S R AR I Sl
wher ei n tdeeoddfaetidns connected to the housing.

15 11. The tonsil debris removal device of claims 9 or 10, wherein the connection

portion is made from flexible material.

12.  The tonsil debris removal device of claims 9 to 11, wherein the first portion of the
tube and the tip portion of the tube are made from resilient or rigid material.

20
13. The tonsil 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.

25 14.  The tonsil debris removal device of claim 13, wherein the battery compartment is

disposed within the housing.

15.  The tonsil debris removal device of any one of the preceding claims, wherein the
light source is disposed adjacent to the tube.
30
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16.  The tonsil debris removal device of any one of the preceding claims, wherein the

light source comprises a light emitting diode.

17.  The tonsil debris removal device of claims 1 to 16, wherein at least a portion of an

exterior of the housing is provided with an anti-slip surface.

18.  The tonsil debris removal device of claim 17, wherein the anti-slip surface

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

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

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

20. © The tonsil debris removal device of claim 19, wherein the variable resistive

element comprises an electrical resistor.

21. The tonsil debris removal device of claims 1 to 20, the housing further comprising

an exhaust port, the exhaust port disposed downstream of the suction unit.
22.  The tonsil debris removal device of claim 21, wherein the exhaust port is disposed

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

housing.
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