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device Field O The Invention 5 [0001] The invention

relates to an oral debris renoval device. Background

O The Invention [0002] Tonsils are full of

i ndentations, crevices, and folds. These are areas

which 10 can trap natter such as bacteria, food

particles, dead cells and nucous This matter

coll ects as debris, (ﬁm rbnsgg 22 f len. Qr calcify into
white formations caI IrOVETES, or comonl y

known as tonsilloliths. TonS|I st ones (tonS|IIoI|ths)
agui ng humans for a long tine. 15 [0003]
Toﬁgﬂa%gngﬁgg s onetines visible in the tonsils as
a lunp of solid white material, or may soneti nes be
hidden in_the indentations, crevices and folds of the
t oh¥0lk.  Thowwpntipgslates & #rwal dehrisremaval degicer enpved
and reside in the tonsils may result in 20 numerous
heal th and soci al problens. These include: (i) Bad
br dackgrowhe Ofditenperdiondes perfect conditions for
bacteria to multiply, whereby the bacteria acts on
the debris/tonsil stones to decay the debris/tonsi

st {:0003], Teassilk trerfll ioﬂlrﬂexlithﬂi(mslj aeviyeshadl foldsatThese(dré dreas which
provi di ng the

h and sore throat Ton S on )
f 08 gRrmetersrh pubacterien P°Pa pagig eﬁmffqafi 5P, andetRuqqup.g dbjs matter
an colezft asodebti® NWhikh ichh harden ok kalEdy iM8 | vhite" orhifor8 alled tonsil
and throat share nerve pat hways, a person may

ex PeRese At epmmenly kpayn éaltorpdhohthﬁr diensibgiengs (s,qn@ﬂl@bths) have been
de g?gggﬁgnggwgpgkﬁghglthe tonsils. (iv) Tonsi
n

swel g. As nore tonsi|l stones collect within the
tonS|I the tonsil itself may swell or becone Iarger

~—e. ] ~————— —~— *
[Oba‘g]lll’ilonsﬂ sfones are ]S%%%tJMesl \lfllsﬂl'llé]igi 411e| tlolls]illé asa h]ir%%]b 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

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.

(it) Cough and sore throat. Tonsil stones; providing the food source for bacteria to

multiply, can trigger an onset of tonsillitis.

(i11) Ear pain. As the ear and throat share nerve paﬂxways, 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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~I'| ~ *QD0002* Dat e e qféeégptpgn JuggZOj)a ﬁig oggﬂgg} PCT/SG2009/000227
(30. 06.2009) PCT/ SG2009/ 000227_ [ 0005] Known
solutions to treat or renove tonsi) stones include (i)
the renoval of the tonsils; (ii) using cotton-swabs,
cotton-buds or g-tips to push the tonsil stones out;
(ii1) using a toothpick or dental pick to dig the
tonsil stones out; or (iv) using nouth wash or other
ojoabS5]gar §h@en sadutivas ko freatibr feambve tesil bmnbhnel\éﬁer (i)btfhb e&Roval of
sql uti Qns are ineffective have consi deraple .
8’§k‘§n§lg"s (lgms}rﬁgrfe&@-ﬁwe%e Stiomp (95 qo'a?safgr%ﬁﬁéhe tonsil stones
[ Q@«O@ll) ilmsg hQERNSLK 6f déneﬂsméksto ag thOfbRkil E&’;ﬁ&so(ﬁ% of év) using
not preferred option nost octors and ENT (ea
nt;@etbawhton pihs 9r: gﬁégliemol mask foyrhad bseatty eHewc‘caa,rthcsamblgons

AR ol ove SHRtPIORE S Bufred L SR Bt

tonsillectomes require the patient to undergo genera

hesf.a). There is also .pgain and difficulties

0806100 1 rempet oL fonsle. By Rt P ook Pl Piap By most
t doesark | At BT (&ﬂcﬁossrﬂﬁeﬁuba)s spbEalistE quiiléss thaecidduehsinces
third parties (i.e. nedical professionals). 15 [0007]

‘fcﬁﬁ;“étﬁt"t ohlg mhfgause &t Te@HIes Fuee angl the gssopialpd sqsth apd gisks
t@lﬂ&irFer?t(Qi‘ ShsilldABRARS bR ﬁl@epaﬁEﬁViocﬁn&Fgof gérfiﬁal %eétﬂ&a)
t onsi thus maki ng the tonsil” stone nore Ifficult
t Ghere islss painasd difficelties inswallowisg experienceadrbyt thepasient @Hewmg
0 [ t 0 y
ot iIeb 8RR boch' HEoddifts Hes Bt B PR il YRS TR medica
t profeagionalshher e t he tonsil stone woul d 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
t{beo7 - t i Yxingrayttonivalls, oqRe- bﬁid:Wrdur tdaepd Ria@apush[@OQ8Ysil stones
There jis risk thai %ﬁ harp .end of fhe Eooth |ck or

Pl inf Ef GreKjeepPefal il ithys making fhg gonsil stone more

| @fRuA LS RASVENECH if Ql-feutloﬁsﬂ ford i€ 86 tsurfhbd &f the ?Jn@ﬂ“stﬁé use of
the risk of 25 infections given the presence of

retiorswabsaer buds may wmersly pysb theensil sienente. thythack of the throat,
t\%’ctr mec%ﬁnﬁ[ st‘bﬂce \&%gglt %e{i r‘lb ﬁﬁhéﬂédsgomﬁéjﬁly ttf&ﬁth%as[ﬁnach to

acks associ at cot t on-
od)gttso nThare isox nskhdscq that the cogomgwabsi the tchpporckudsrordbang-gips may

may ,al s in breaking-up of a tonsi
g'{ %@PC%P‘SH ?esult in added surface area for
bacteria to

{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
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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nmout h wash or other oral gargles nerely treats the

symptons of tonsil stones, specifically, the presence

of bad breath. It does not renove the actual tonsi

stone which will continue to reside in the tonsil. 5

[ 0010] Thus, the solutions available do not allow a

person who has tonsil stones to safely renove the

Wh[ﬂOG9l on%he ustof meuthi wishuor othetisiahgprplas mecaly iredt$ thetsymgtoms of
ese

et SR E shes sl 08 peckEisE afpE prsalts Tedaeg mal v the acmal

r e rdi¢il 8@ne Wictlevil ¢ontinlib €o eheide GethBashsA. t ube which is
connected to an electric fan, where the electric fan
creates suction force so that the tube can renove

ot onmb st PRAS theldemi\ss; avaumn@ dd St s&w % ;;e%ion R BRI t6ns@Sstones

it owered through an electric plug which is
coth elygremoge ghgpatholenionsil stppe withgubrausing paipeorohilichiag upon

t allow for degree of novenent
legféeﬁs@lf?rhﬁxg oﬁ’?rﬁéct ? g .

or the tube of the device to be
inserted at different 15 angles into the nouth. Degree

of eme i ecessar hol e ; )
o IR0 pafenll SR n8 52000 SHD FRcloftR sl Tonkity rgmoving
hodescel NThd dedic bbd & tate Wﬁichha\tenndi:tdﬁl foasinl glet@icafafdwhére the
angl ed g@;rances L}persog] é@n t he device an, in

th 3?5?6 Lreates syefian fpree sp thay %ﬂéﬁmPY‘X/'ioﬁﬁ tgnes. However,
NB4AE ¥ A ke 1s A6t ﬁﬁtﬁbﬁ:@xs tiGs p&R&Hd hﬁ&lgum%léc&cdmg Whidhl1€ connected
tube being fixated at one ang1 Overturning the

detpinoavensing. rids tiptofithe g jof eztpvmallsgciqeﬁgm #llovh for degree of
deﬁﬁb%én?mf&' Wou1d s QW%P' ﬁ%ﬁ@@ieﬂ&@td& cBgb e ﬁéé%&f dt different

into the electric poss
s hangles antp ghd mont;} Dhgred of moeelami ig awssagy amcxei/ecs andcholes may

shock to_th It woul d t:hus b
£ CSEUr o any face (c): e a{{sq grevices an ho &5 1822 ons%(?o riot have
st simélarly fooared hﬁartg(lb’denluandés.aA pesgombsing thtaReico dhaye &Uﬁh@ process

| aceratipns and does .not require the he
pa‘f‘i"?“mltg aﬁ’b‘feow ]éqnéﬁ"%t"d%@ﬁg\“é?ﬁ the 436’ i'cett‘h a&‘éIHSé%“SE Bdb"et" the
p?tﬁbé\l%ﬂg aﬁi@tedné’tt o0 Bgle € D¥eRARRY M dbvicd RdOUYd edsbitti¥ saliva
(0] ower nai ns.
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
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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Summar y cr The I nvention Date of receipt: 30

June 2009 (30.06. 20ttpof PWP*S@%%?Q%@’Q?? 2009) f‘éﬁi@ﬂ@”/ﬂ@"m r
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 |light source positioned to

i [0038) natecdrilieg tto pneaspeat tof dre infertion, theteds prmlzichzdragir@lrﬂebns

ad acen t, t.o th tlp portio f the.t 0014

Chri€e ndfiinel = Gnarcoify» o ipdRey phopmHalcaton wit the
h Qution @nit,tpe mbwnmﬂg a tip posie6 taa@fedm ialloWwSntPed¢tiSE 6 ordlebris
[001 Ee su tion unit may be disposed within the
h&tie .'Q*th" e Vit B]tlpmém@uald eﬂlghhfqur%gpswne%muéb\nyaatﬁ dhe tip
t Bértiog Hﬁuﬁgube[aqeué idr 5] st th b twd&mmfdl@ﬁlbude any
ohe or nore of |aphragn1punp a 15 vacuum punp.
[0018] The oral debrls renmoval device may further

_ ieﬁlgh?de fhed&Q#deﬁﬂ‘s: pénjxo%?lt d)ervme(%ﬁ]aiyrmﬁﬁ ranlft%e dh b(es’{n\'/gjglgp%&av{l}nch

ection o an’ end
t He suttidneinitaOproidéd®] The debris col |l ector chanber nmay
include a first opening to couple the debris
coll ector chanber to the suction unit; and a filter

C@Oes]i NOTHdWacfiod it RHEHY diposed @Q@Q)theTHJﬁsﬁgbr i's

col l ector chanber may include an internal protruding
el enent 25 di sposed along an air flow path across a

986) LetNEgPidN GRS BaShh&iedab ase%uwgt' uni t and

tﬁe end section of the tube, the Intern pr ot rudi ng
el enent adapted to pr event oraI debrls and liquid

(BRI S R SERAL Pl F S bt Rl s ap o

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.

[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
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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first portion; and a connecting portion disposed

between the tip portion of the tube and the first

portion, the connection portion allow ng m salignnment

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 |ongitudina

axij@02ef t Hae fubesmhaypichidern fist porsiah; gives codlediing’ Bortion Aisposed

 ongi tudi pal. axi s of .the second, portion. [0024] The )
BEEP A HBrRATBIN Ah{PenBIORZAE the disti pastion, the papRsciign portion

10 2[108 82| mitdl RnivechferdnithOfp fdribRend B Siraperiae tip
portion of the tube nmay be nade fromresilient or

rigid material. [0026] The oral debris renoval device
Maygo29] t NGhe ifAChMHEn Bf r ioh

ba¥ter£ con%é t hrent g%?ﬁékﬁ{eg?%ﬁggpgﬁgg%ggﬁéIO%S%go%ﬁmmnd
t h@oripnt Whereinumilangiwdinaltexid ofythe fgstuparton OMAligidderelative to a
ba £V o r nt y. be di sposed within the
ho&%ﬁﬁé@ﬁﬂgggf%g% “gﬁémpﬁﬁht source may be di sposed

adj acent to the tube. [0029] The Iight source may

in e a. Jight emtting diqde. [0030]. At |least a

poﬂ‘#&w OFL%\%O"é‘ﬁ‘it’é’PiPBFm mqy&g: rﬂ?f{fgf%hﬁ’ﬁ‘i?leﬁﬁatﬁ'f'%vi ded
with an 25 anti-slip surface. [0031] The anti-slip
surface may include any one or nore of a plurality of

ri 8988l ofhafirsppertioppf thepybe andsthedipepastion ef diesube B@y be made
JURS 290 Bedt 3Pl _PCT/ S&2009/ 000227 . 1 [0032]

The oraﬁ ﬁgbrPg‘#§ﬁ§%g| device may further include a

vari able resistive elenment electrically coupled to

th ctign unit, erein the variable resistive

el r‘% t cglﬁ r%rl"’lts (}fﬁﬂf‘ nfﬁﬁ'tmvﬁg %0 Phe é“ﬁli‘?ri ofclyflg ¢ a Battery

[ OBdgarthivat, \tbe batferyecongirtsich/ieind ele@titallVBdbupRd 38 both the suction
el ec resistor. [0034] The housing may further

rical ..
in?Phﬂ@tgﬁh@%ﬁgﬂg? port, the exhaust port

[0027] The battery compartment may be disposed within the housing.
- [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

anti-slip surface.

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

or a layer of rubber.
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di sposed downstream of the suction unit. *

exhaust port may béD%?§E%§@H3%§#ﬁé@H(¥H@2gﬁt C§$$ 0wmmzr7 _T
surface of the housing and where the tube is
connected to the housing. Brief Description O The
Drawi ngs 15 [0036] In the drawi ngs, |ike reference
characters generally refer to the sane parts

t hroughout the different views. The drawi ngs are not
necessarily to scale, enphasis instead generally

bq0ea2] P! AR bralpddbrik Irkhidal @evidg niahefupthérniatiiea \Qﬁ'xablb esistive
invention. In_ the follow ng description, vario

e rRIBFTERIEccRy £ 39BPIeA e e GRICHP. Wlils GYHCTSAR thy vAmable resistive

reél&ﬁ&ﬁ%@ndo@s zhhﬁ pdt Polveoie SicA¥M @, in which: 20
[0037] Figure 1 |s a perspective view of an oral

debris renoval device, accordiing to one enbodi nent of

t Zﬁoﬁies eIrI])te van%ﬁ%‘xte 19t1ve Jle(:)n?%ﬂnag e h ‘é eglnca rBsisto

per spective V|em15 own tern onenﬁs of
the oral 25 debris reanaI deV|ce shomn in.Figure 1.

[ 9] Figure 3.is ec e view of a tube unjt
oAV o Brusins iy HEURR® ebiF 8 SR Partriti Bkt por
armsp%semvhﬁgéaedoﬁhgwcaoﬂemhs anot her perspective view
of the tube unit shown in Figure 3. 6 Date of

recei pt: 30 June 2009 (30.06.2009) PCT/ S&G009/000227 7
&ﬂs%; ur&hé& b6t 'C}nzfiﬁﬁé BRGbI Detb W BE aftil supesuﬁice of the

ebrls renoval” device shown in Figures 1 and
2.h0p610gzr}d Whege thesulieAs aorheaBd toatbthewsing. a di f f er ent
perspective view of a debris 5 collector chanber of
the oral debris renoval device shown in Figures 1 and

2. BriéfUR4diptidti Of TRe Prawings Cr 0ss- secti on vi ew of the
debris collector chanber of the oral debris renoval
device shown in Figures 1 and 2. 10 [0044] Figure 7 is

a [GU6F el thetirahiayy, tike fef@iefidel dhﬁra@tfersagehékldﬂy fgfero thd'6ame parts
oral debris _renoval device shown in Fig E 1 and 2.

[ Gbresghanf heditfgentyigrs ethefievinge ati r&wnsqes forscald, gpphasis
a hQLl é%gergfly ngﬁg %ia%led qf?&}{ {ifistrating the principles of the invention. In

the following description, various embodiments of the invention are described with

reference to the following drawings, in which:

[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

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.

[0040]  Figure 4A is another perspective view of the tube unit shown in Figure 3.
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renmoval device shown in Figures 1 and 2. 15 [0046]

Figure 9 is a side Darwrateijth® anedoodenns. Doy)@Taysi2009/000227
device shown in Figures | and 2. [0047] Figure 10 is

a front view of the oral debris renoval device shown

in 20 Figures 1 and 2. [0048] Figure |1 is a
perspective view of an oral debris renoval device,
according to one enbodi nent of the present invention.

25 [0049] Figure 12 is an expl oded view of the ora

is a perspective view of a tube e oral

r esinver indeguresel a¥2.Fi gures 11 and 12. 30 7 Date of

recei pt: 30 June 2009 (30.06.2009) PCT/ S&2009/000227_
[0051] Figure 14 is a perspective view of a first

po[(ll0i42J]n oFigtive SAUBd 6B dabie showala diffelent perspetivalviesie vt @ adebris

i EiestoP sl e pres Aengep S 95 o G s Tnd 2

device shown in Figures 11 and 12. [0053] Figure 16 is
an ex Ioded view of a portion of the tube unit of

Fi 343 15t lguqe@om]crqsweﬁﬂen Yiew of the dehrs| cgHestorghamber of he oral
poaéurgr}erﬁévaﬁ B&vitd BB wH Bh Fighfes Tiag@pe 15. 10 [0055]
Figure 18 is a perspective view of a | ower body of a
hou5|ng shown in Flgures 11 and 12. [0056] Figure 19

S[0Baf®’ R ||:7|V ‘r’de?s\f}(ic% ﬁgevygf’ffyﬂgg%f gfhoﬁlmgg gg{h@%ral debris

ancveal clwrcspmnmeﬁguresrvl afd 22 | ower body of t he
housing shown in Figures 11 and 12.

: deWOHf] r eFRUAl 4BIR VI fefpBdtivE! 'VW &f a l?uﬂ:c ﬁf H0sk dgﬁr%%ﬁw%?l device

[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.

[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

Figures 1 and 2.

7

[0048] Figure 11 is a perspective view of an oral debris removal device, -

according to one embodiment of the present invention.

[0049]  Figure 12 is an exploded view of the oral debris removal device of Figure

1.

[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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20 Detail ed Description [0058 of

) % Wi | e enbodi nent s
the invention will B €At IhtngdYe A0NeA00) FGISG2009/000227

reference to specific enbodinents, it should be
understood by those skilled in the art that various .
changes in formand detail may be nmade therein w thout
departing from25 the spirit and scope of the

i nvention as defined by the appended clains. The scope
of the invention is thus indicated by the appended

cl®#5k aRgurl 14 shapggrctvid clew afanfirstvpbition dfhike rabarvfithe oral -

a range of equival ency of the clains are therefore
i d‘éfﬁd&’gwi’agds\éc W&d’ég?/g“?oli’[-oosg] It will be

appreci ated that common nunerals, used in the rel evant
draw ngs, refer to conponents that serve a simlar or

t 952]a reFigurepidsic a Iripsetveofiew of @jtpbe umghof theoragishris removal
( 3&i06:1208% Fgg;g&pgg@ 000227 r [0060] Figures 1 to

10 relate to an oral debris renoval device 100

according to one enbodi nent of the present invention.

5 61l].Figure 1 is ers tive Vi of th a

A9PT T Eb o T PRI G on ofa b b pfiBure 15.

renoval device 100 is a handhel d portabl e device

having suctign capability. The oral debrjis renpval

dysdle 1%5“%9&%% "é’g’deB vis qoTion Afthe bR it B S 15

force to renove tonsilloliths and oral debris (for

exanpl e, food 10 particles and nucous) fromthe _

t 988311 s HgeredBhisra prasnestiver vigwrafua lowerbpdy pf 8 thepeing shywvn in
ﬁﬁlﬁ%HPY?d fromthe tonsils (not shown) of a human

no%t in

a safe way without causing |acerations to
the tonsils. The oral debris renoval device 100 is

destgned..for .self-use (i.e. not_requir,,i he hel f .
OPMr o Tike 5 b g sEPayvs arRat af Stgt8 ok el sfbom in
hBygureg 1&and Mt.egrated | i ght source 108 (e.g.: a light
emtting 15 diode, or LED). The ' integrated |ight
source 108 allows illum nation of dark crevices,

qoapsni al Fiyurk Q0atsSfhotRYBEMPecting vRAE lof f lodveH B8l Bf T4 hbusing
and also allows the oral debris renoval device 100 to
berogmdr Kigueesdil @pd dhe hand wit hout the need of anot her
hand to hold a separate |ight source. 20 [0063] The
renoval of tonsil stones provides | ess conducive areas

f Betafjedt Descrription

[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 ih form and detail may be made therein without departing from
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.

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

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

r
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growt h and reduces the incidence of tonsillitis and

bad breath associ at @ctewf tdaciptodlsiune 2089 (3066 200P)EBAAJG20PL£000227
oral debris renoval device 100 allows a person to

renmove debris 25 which is stuck in his/her tonsils by
provi di ng 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 renoval

devi ce 100. The tube 102 has a flexible tip portion
100060}k heFighses flatei 10; nelatd tecamernl gehiristremaval g vise 180 agedrging to

348 SLmb uB}nﬁ%?{l}egy‘?esE#an@’?lu&?rt' on 102t of the tube

to t oca onsil stone 106. The tonsi
stone 106 is renoved via the suction created by the

n u The tonsil stone 106 | 9 Date, of .
@@Fﬁt Bighis 1A S ptoB 13 V58 ol s SIS 299
ei ther |odged at an opening of the tip portion

102t of the tupe 102 and remains there due to the _
sul@P6Zn  Dheceral dbris geraoivak devien FYLista handheld pertalle dgyige having

coklca6h &dpatigyde ThO @raln@bsis NYmbO4 @évx&: ‘ii@(p it S'<1d?1pted to provide

coll ector 1127 An opening 170 is provid
hotwfigignt sbotion firee tspesmiavg tampdlldlishst and anal é«bmu(sfor pcample food
15 [ 0S

B EE ] 5P I,k B 3055 R R s 16
exma}' deormofediromf theronsdill E{n@tushbmln offi rai humamh aioutthi a safe way

t it t 5] .T it
oSt abhite IeeioR il Rt gBra Gy sPMBH dhgee 100 is
t oaaig,lned $6er@§" ubOfi.d Qob&qﬁxﬁﬂ@ﬁﬁdhdlﬁlbﬂﬁttmrd’\ﬁﬁfﬁ by'Ring operable

tonsi |l gne 106, may be used for nedica 10
ex‘éﬁﬁ‘?ﬁwﬁ’ﬁ“i and,and, B%\@%g R ipiggrated) light ispwrge 698 US&r'sa Wight emitting

ar foddsdrl PEHEU bppet B%g%??j{ahg}ﬁf scult& ﬁ@@%ﬂhw? tlﬂﬁﬁ]%atliﬂ Of dark

tip portlon 102t IS brasi ve and danmagi ng
t oqisw@ esporiplly lodated taysardrthe backnefl  kser's malgintank ajrocltlows the
| CRECBRH shBTh acFkO 160 1o B8 hdiEhre kA Sh: ik SRSy goed of
n&womethNMvhdeukmkMyhghnﬂueifect|ver due to the

degree of novenment provided by the flexible tip

portion 15 102t which allows the tube 102 to reach

dgegss] | nItHé kﬁh@vﬂ rEbhsESstantd pro@d&t0les codllubne areas for bacteria
tonsi | s. gFee of novenent  provi ded by the

f 1BV and trF g Heitpgidenge of tgnifliti and baéMmb pssaciptg@ avith tonsil
104ode@ reach tonsil stones which are | odged in
crevices and hol es

[0064]  The oral debris removal device 100 allows a person to remove debris
which 1s-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
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
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which are located at different |ocations on
tonsils. 20 [0066] mofurﬁsw'aﬁwne3\#?8@0&6@%[’8?;%@%9@@227 I
used for the suction unit, a vacuum is created at the
tip 102t of the tube 102. The suction force created by
the vacuumat the tip portion 102t wll allow a
person to renove 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 I|ight

S OditheLlod S dt Sn Bﬁéﬁlhéj 8Ckha tip (poRicANG216¢khe afbeting ahe H&hzﬂﬁs there
104, wherein e lTght source 108 is directed t

i | dugrip the ictipR farggy Op@ﬁ sucked though dhe fuhe 102 @ad j_:gljectqd inside the
al }%ﬁj usin S 104 LPE dt:l&r% ollls.%glrz ?PZ ag'tﬁ i géngxﬁg ??@ id ﬁ'obﬁegj lori RS ﬁ&hsmg

it 1o the tu s al
poHEi blte dpeninp Ui it foe ah ieghﬁusslmn t¥) se8 qureahbt“rhmh is disposed

i fsRErE S heohin® bt Tty a1 166 oLine Hasion iy fom

fOthe sittibf anit, iviHeh tieGubtich likﬁ)tﬁs anspetdi@nsuct i on unit is
provi ded by a battery (not shown in Figure 1 for the
sake of sinplicity) in a battery conpartnent 110 of

2 hd n pbBfbn 1009 abRHR Skt 6Rit Birangdthedt RRAY2HIBR the tonsil
0.0 200 PCT/SG2009/000227 By having itS own

baatqr@r 596d@hpmmw@mmt1qowhqrh éhedp@ﬁll gensr 106 mayibe used for medical

r Spfahaliplidos SR KRR R RF ok FadiBlq b7 udUmell of

oper at'i r's renova
detie cmmsil G@nesn Tlxetipy partion t192tors lgzo wbrasivaiand damagifig 68 the tonsils

ket RUPRTE 8oL PR B o
S hﬁbﬂés idRatEdl @eepewithin R4 an'ﬂ‘llﬁ)lé’SQﬂ $he@ndil4mephé finftied Qeickly

fixtures for the various conponents of the
depdicdiestively die 19dbe desrapel mevRmens proyided; Ryethy Heibte tip portion

C O AWhIR AliovislBe nbeSIOR ttd %CN Béeper ihtd RO erdvitel alu ﬂi@)ﬁoﬁ@ in the

a vacuum punp), a variable switch 204, electric

c domslst Thsrdearas of magysment prpviderbby thecllexible .t-nmomq Wt will also
c P BSOS o Uy SR 05k Oy sty HEREL S b

atwlocleare hgtatkd 4¢ differenslocationsos the sersilor chanber 210sc of

the debris.collector chanber 210 into the housing

104. Guide rails 250 are provided inside the housing
1@ebe6p f &or instafides whars & Vhdum ifmy Baisdd frepastion unit, a vacuum

chanber . 21. Gsc .intq the, hoysi 104. The tube, , 102 may.
bds eraﬁﬁ%e&teatlpfleﬂ of ﬁ Hﬂ%&aﬁ*%@m%ﬂed&% e pgium at

S QRAkipt grtidn 20 e\{'illzélﬂﬁﬁ a I8 reRIBOIdBBrL Which is stuck in the

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

[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
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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on a bottomwall 10 ate o% reﬁelPt 5({]‘]5[1 %dOQFJO(BE C@ ﬂ/é@?&%@ﬂ;y__'

col |l ector 210dc of the de
into the housing 104. The hou3|ng 104 may be nade 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

woul d al so be possible to connect the suction unit 202

t oBy heving itsiovg Hadéry compmatinteabll £0, dbey bk dehrishrem®val device 100 is

PRI HRRPG65 WSFGR T RARR T ePTales el ik dclifig remova

C odeviuE 108tin ﬂi&v\Muﬁxty éfppwetimhingn uni t 202, The tube 102

has a tip portion 102t adapted to allow introduction

of oral debris into the tube 102 via the tip portion

1 81A | [

chee’ F‘S‘?‘% 235 Bl | RanABblrgARE fyéral oIRGB the oral
ad‘jleé’élémeV@ davécet 0@ shown indriguredt of the tube 102.

Thus, for exanple, when the tube 102 is in contact

with the tonsils, the 11 Date of receipt: 30 June

2(10069(] 30.The. 1x6idp 1PCTHEERO Y HORRAR For’ theparibuOtomporehs of the
tonsi t hat acent to the area of contact wll . .
o G5! iRt SPEhS N0 R af F dpReS GomnaringR: | ibg ppgtion unit
ThE2deiHidksmep bt @Glaehurk PamBRra vakbleSswatupioad el@%m%n%htlons
end section of the 5 suction unit 202 and an end

- sdapy gewarfor the sakef simplicityhea kighy spurce 408, actube adapiasi?@B, and a

g 18bh83olfectdr 'cRimPR NN IR Hohisihs h@% oF&Jé‘ﬁ%%eF e%f J04f to

ure 3) to couple the debris
t slidhe ssmatormhambcﬂl@sgmﬂm debrppuaofletonehagiber 2 30ito the housing
(s S and ficlt 708 .
%urlr(g?rrgﬁ% 20 dr y%vuﬂag insid etﬁ9 g)u (? tf) tf%cl;letatfid%semon of the
t rsaparatm cliambzal1dsc lints tief hcdlslﬁlg I\MIJ GThe(ttﬂﬂ: Hnﬁﬂi}elib tdm@ected, for
n, of the suction unit 073]

lif The
L ASPBIE Ihione, feip bR e SEOREE EAgIDer AL ATOHes gpesiie 212

ORN BBtk Odall { S4OMMLWELTSerfib £ BF laYddbis Kb lett& 131)0dequ debris
all ows the tube adaptor 208 and the tube 102 to

c shHeRterethamgen 1O igtorshe hewsinecfdnbiie hpusiag d 04 ray b@x@zrﬁ@l up of a
PP R ChENE NT-

[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

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 fhe
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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15 10074] The debris collector chanber 210 nmay be

provi ded as an i nt dgueaif edeipt3a June 2009 (30.0¢N0PXPGTESG2009/000227
described with reference to Figure 2 that the debris
col l ector chanber 210 is provided in two portions, a
separat or chanber 210sc and a debris collector 210dc.
The first opening 210f of the debris collector chanber
210 may be provided 20 on the separator chanber 210sc.

A renovabl e debris collector chanber 210, which may

b 5 i E N i (. I .

2 gt TRk Bp SRR RdcBhto WY T il M huminated by
pahe Bglofsourbe 1@ al debris renoval device 100 that cone
into contact wth oral debris to be washed and

cl eaned separately fromthe el ectrical conponents

( §0@y2] t hahs detirisadllegtorichamBgr 210 i bvmpled detvebehah €nd ssvtvmbf the

devi ce 100, preventing water K 2 to the

ol WEH9 Wi 2@od et seotarfghe ik 1102 e i Sefsciog chamber
shQak 8 firsiBpesing 21 0f gﬁomﬁﬁ&_‘;&l@ﬁ’di fn FiBBreSHNBIBUSIE the debris
chanber 210sc, the tube 102 may al so be connected_ to

t rrellprdersehamben210 tq thg qum@eumaéB% & tPEEpt ¢papegter 3Q6 (shown
S . t i E O i

7 |Eher Bl i M nd i Bt 08 (o BORGE Sy KPP0 7), The fer
Fi 798 rteap® mi¢rhepattiches of @Rsti whicn cdrl shoden i lifaspanaff the suction unit
reg i pt: 30 June 2009 (30.06.2009) PCT/SG2009/000227 r
comiruni cation with the suction unit 202 via the debris
coll ector chanber 210. The tube 102 is connected to

t he debr| | | ector chanper 0 via the tube adaptor
a7 [ ob’%?g"rﬁ@h%@ a3 M%Md@‘aﬁs A&PePg| engring 2108
Pl(Shwinméye ¢ieadl migﬁxe@)rw’mo_‘ﬁ al1Bivh ehel tabt 2Afton 268 add@e kbl 102
102t of the tu%e 102. The inflexion area 204 provi des

t Hebe gqnyedtedto thy sapargtog shgnaher 34 Osgipr Arample drengh sereping,
mai n portion 216 of the tube 102 to be adjusted. The
tip 102t of the tube 102 maybe convex shaped. [0077] _
Fl¢7dk 3The debriseqodlgaser ¢hamber 210 why de prpyédagrast an3igegeated unit,

th ral.. deprj v dey] ) ]

0588 50 eh B Beer 2L BPOBIONR L

t 210 id pdyvideti dn twb poadagtasep2@®r chimebetelliOss and aldebrs oollector

c er,.210 and a npnect or .306. .15 . [ 0079] The .

aape e ratenspng P RO I8 Ro e P fpay B provided

C hanthe kepdrh@i Ghamber 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

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
communication with the suction unit 202. In Figure 2, the tube 102 is in fluid

12
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and the debris collector 210dc. The punp connector 306

Figure 7), suction unit 202 (see Figure 2) and the
debris collector chanber 210, whereby the punp
connector 306 is integrated with the debris collector
chanmber 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

t 0 céhfuAR R drSwiiP e 8GRI M%a aﬂ:Q}ebLQQ(ﬁm:toF 'cﬂzﬂﬁ}feﬁ 400. The

i's anot her perspective view of the tube unit 30

i ntubgjl§d isccogneckidgo the debris ediisotor chaatber RO via the tmaezadaamr 208.
screw thread 402 which 25 facilitates connection of
the tube 102 to the second opening 210g of the debris
col0@glt or Ticharee 1022 idy HeD@Bid¢ Jfi lound eclebB plssti@ having an area of

per ecti vi ew of e tube 1 of, the oral de
citEin 248 bt B | WGt "Hbe;?@; bae hieRigRarca A4 qyides the
102p qmmmuseaegaed‘ offBdveRRht telifivd &P maitlpciiéh 216 of the tube 102 to
connectin ortion 404 di sposed between the tip
pob% ?‘B\*Ft%jg edip 10kofthpmbg 392 magbegenveyshapsdei pt: 30
June 2009 (30.06.2009) PCT/SG 2009/000227 r and the
first portion 406. The connection portion 404 allows
mi 98T TlgnnidgureBds apempectiveviewmfpdutic wnt 30021 tiznatak debris removal

[ INely 4 0082], The connection portion 404
maz)i/ Cepl% Jeot T 6m F‘I"%P Jezmaterlal The first 5

portlon 406 of the tube 102 and the tip portion 102t

Wial oS gl el e 5 S B aopipr 208, the debrs
di ddiRéBNEhaRBes PRGN W uMipeianidcidrt@s debris  col | ect or
chanmber 210 of Flgures fﬁwhd 2. 10 [0084] The debris

coll ector chanber 210 includes the separator chanber

2106m) anget Jkgng gpl'iécﬁar CBhiB& 2o gxglu%cthe ggzﬁ'gtl) Inaqnber 210sc

separator chanb Osc may be nade
plandt the. depris COilsctQE @é@@t orThGthme rcomleocwcwfafadnlms coupling

t S ?e se
e EeeP R AP e B el w00 Lt PSRRI goors
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
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
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;
and a connecting portion 404 disposed between the tip portion 102t of the tube 102

13
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through the tube 102 (see Figure 4B) are not sucked

i mredi ately into thRatseiceckipn 30 Jumie 2002 (3.06.3¢08) RPETBH2009/900227
20 [0087] The first opening 502 of the separator

chanmber 210sc is also the first opening 210f of the
debris coll ector chanber 210. [0088] The third opening
504 of the separator chanber 210sc all ows connecti on

25 of the debris collector 210dc, through screw ng the
debris collector 210dc into the separator chanber 21
Cagd thedf8OPortibre4G6E CDiCLoafetibA oRioh 48H lallows ansligamhem between
of the tube 102 ésee Figure 4B). The second opening

5cike 6p PerHen 4023 and the firstpar9B80910sc is al so the second

30 opening 210g of the debris collector chanber 210.

14 Date of receipt: 30 June 2009 (30.06.2009)

P@nsslszoobf: o@OReton porti@tg maphe maderfrom dlokibleonagerial] @be first

ure
c froms residienti cymigid eatendl. t he debris col | ector chanber
210. The 5 separator chanber 210sc ensures that
liquid and debris sucked in through the tube 102 (see

TRRS RS, L o B2 hEHe B) BB 1090 B 0 | BRP b8 hnade

Fiavgsp 4BiguddsSAahd SB @46 sHoW TR diffdrért \petspbalive Reevs W€ thieOdebris

unit 202 (see Figure 2). An internal protruding

elcalestar chambergy 0 BEFigrspd #8d12het ween where both t he

suction unit 202 and the tube 102 (see Figure 2) are

coupled to the debris collector chanber 210. The

i (084hal Tpc dt:brisdmhlgctet chasriter @07 imadyded ¢hel seppratarochambery210sc
across a space between the end

sec?hggeo e'gﬁ%?mon unit 202 and the end section

of the tube 102. The i nt ernal protrudlng el enent 607

 ROBRED. T el B 410 Y i A3 e, The

Fls&iﬁ:ﬁor@:‘haﬁh& 210¢cEhihavie ke bistnbigs SDBPBOLn®8F4.i s a
wall within the separator chanber 210sc, the wal

posi ti oned between the first opening 502/ 210f of the

t Ofphel YefallASHD £ (RRq QREMehSk sucked
53“?2@03mo%§the seaggg%g?@%ﬁgﬂgg? ZlosgﬁﬂiThe |nte?ﬁal n

p threvghdiba gutes Hﬁéeﬁpe SERradl) frgnet qudkeil gmmediately nip ghe suction
T w92 et B

[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
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
opening 210g of the debris collector chamber 210.

14
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‘Op&HIVIRE

around 24.5mm and a thi ckness of around 2.0mm so that

the internal protrudategf reedigndIunGP G)o. WODNGT/Hi200H 1190227

10% of the internal volume of the separator chanber
210sc. The internal protruding el enment 607 prevents
debris and liquid 20 introduced through the second
openi ng 506/ 210g fromentering the punp connector -

306. It is preferable that during operation, the
debris collector 210dc faces the ground; so that as a

7

r efueod] of THe dely EdlleMdE Quoad MY Ibe AR sElRd cléaﬁ p?a%hé @ allow

of gravit debris and liquid exiting the th
@%@ bris angl liguid epdlseisdt ed on an i nner mall of
the debris collector 21 Ode. 25 [00921 Figure 6 shows
that debris collector 21 Ode has a screw thread 508
V\h[@ﬁll f aEightet @isescrossrseetitn viawalf thddebtiis lwoliectarodhambt210. The

SRS SRRREF AR b, B GE, fetss SR i opeh the tbe

eaSOI see Eigafbhﬂtﬂj dr@notfsﬁékbﬂ&mﬁfediatdﬂ;ebitd the @@éﬂo@ainadzoz (see Figure
de t he ebrls .col | ec 1CUC and al so to cl ean
l%ﬁgr peEpdipg, g#&@fl t 997 mpay beidispased bgfween vghest both the

30su1:ﬁ6§ udR 092 @R® HA6uBO S (s@ﬁlgﬁ@@)oﬁé QQ&H@J to {hQQl%&]lS collector

aﬁ e 7 is a perspective view of ‘a portion 700 of
mher 200, Thﬁ mtmgh protrpding rrteraien 604 resy| bedispesed along an air

t

C ORI Hartfetos 2 sDAe HRRANE Ut A AU T Fuchbi Bk 503 Ypa the end
t hsecgelpaf theanbe He2vbEne Ruiddsal pﬁot(tslﬂfg ﬂexgemeﬁOZ)ls iaddpoed fcneprevent
h 10 cle 7. [009
ovpiel Rebrts a3 efiBhe the"Be D07 Biom, S e pRORTLping02. In
7221gu1%| a, mﬁmgteznan @t‘ottlihﬁigl’blléxﬁctﬂﬂ 60’mies| SaKe “af}mgtmhpzﬁatwéhmber

1S als el eCliri ca cou e

ba {Oéfy ¢ \‘fégrpt’ﬁ‘ﬂﬂ‘?e d1 beyweens therfigy, %gmfggmf 9? of e separator

SU&Iahﬂ;@r B0st 248 2hd sR@6nd bPeHifs 5061‘@1(% Shile %%pa‘?zﬂgr EfMnber 210sc.
%ht source 108 (see Figures 1 an 096] The

heatptegnal esqnslslmeﬂ@l@ﬁé 1t map Zateomhmsht@f arpumd ﬁtﬁmrpommdth of
t oar[)ﬁ‘x?d 84 Ohhd rt].l'nt:kr?eg% gl%ﬁna/ @rdnﬁgl § Har h_ﬁlesin{eg'ﬁadﬂrotmdmg

el ement 722 may e an e rical resistor.
Duelement offir ataiyorrccup)h(arqmg nI(I%Jdne” thé ihteenal avolwind ©f the separator

resi Ie ntr @ t L tch o
SPRRE LBy o PEFTY o itt fment SO aronB et ebeg ang liuid

t hiitroduced 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.

[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

separator chamber 210sc.
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suction unit 202. The switch 204 has five settin
The first setting d@ﬁ@ﬁFVﬁWééOf%@ZW%K%Mmﬂgﬁk?%J@ébﬂﬁﬁwn27 I
devi ce 100. The second setting activates the |ight
source 108. The third setting uses a resistance |evel
setting that causes the suction unit 202 to 20 operate
at |l ow power. The fourth setting uses a resistance
| evel setting that causes the suction unit 202 to
operate at medi um power. The fifth setting uses a
r qe098]ancEgurt Vila ﬁ&iﬁebtﬁ& 'i?lbﬁtof(‘@pkﬁﬁﬁn 7€ ofWhd heRingNi(4. In
202 to operate at ower . pressure

KBRS 8@&@\%& @énleﬁg)r @av@eru?u&] ig P@ZSB@UH Sy thesake QE simphcity.
unlt 202 are approxi mately -560nbar (high power),
-400nbar (nmedi um power), 300mbar (low 25 power), while
examl e pldweguideatailndso fcilitatngsinsartiom of thietsepyaton chamber 210sc

oo sl o ik ApHEbe Fode SRl Winan bl S LreC T

108 renains activated throughout "the thlrd to fifth

setti [0098] A filter 708 is onnected to ap.air
;D4 e spatsh gP it eouBlsetp G vaiARIE TowBIve clsghopnd2d. Although

f i Adt @how® fok ﬂ@%&ke‘%ﬂ‘sﬁ:ﬂ?lﬂ,@?@ ,Ithe S%itdH 20U tals0hl &efricaBY coupled to

shorten the lifes suction unit 202. The air
outhe bettery, sgnmm 11 hesee Figpresd andi2), the suctign upi 282 (seg Figures

o! 009 (30.06_2009
PCIT%@(?%@ %rdg?ﬁ%%% Fb%??sjl%{hg 5Whl cg expel s ai )r

through the opening 170 when the suction unit 202 |s

o 2 Garih1O Pl Hdea B o 5358k el | e Yhction
s hewe202h The b gabedesistive etanmnavzmay bd dDelecrickl smm@d

within the housing 104, wherein the battery

conpartnent 110 has its own battery cover 814.

Alfpsy7pat ink@ing, opeRfoRahd %Wmm&ﬁaumyesmv@ eRadeat ®22 is
fron1the housi ng 104, wherein the batterr conpart nment
8

i scogtrpligd '@)r e i 304, ghstrby csnirellipg elesirical spwemsupPhgh o the
1qu(:t‘?c§1 eﬁ'se]smg 284 KA fivd Q:?m{g's 9 I;l'the %&rseﬁmé Qigac(tﬁgt@s the

Fi gures and . A9V battery my be used
pmmdrdebos: reyeovab deviceu 9. | Thansecondreettigeprativaigs éld: hﬂmsource 108.

ace %%“grélse%agFe%‘rs{é\glié/ed*e%gelg%ﬁg\g ?’eas%2 e 5 por?&lt ‘(ﬁ)’%‘i 32 to

arbperate 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
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.

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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15 exterior of the housing 104. As shown in Figure 8,
the anti-slip surfa®stedPreceimty30hmne200p(300@0WPCIISG2009/000227 |
ridges. Alternatively, the anti-slip surface 824 may
be a | ayer 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

h ' 3], Fi 9 i e I f the . :
or SRR 50, BRAepely Wl B IpSoitRe Y HirPn it o uni

2. 262 gun ep&kftians 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

reoys]l dEigiee id 4 Porspectios diewq)fta%onﬂ)!ﬁ%b%?tt%fﬁbgﬁhgﬁm.
of the present invention. [00105] Figure 11 is a
perspective view of the oral debris renoval device

136610080 ﬁg%%r%gﬁbgvst RatOME bERGD Q:bﬁ'iﬁﬂm@x{tz%lggs RIBEAL within the

i nventi on. ate of receipt? 30 June
( 3bowEg2880 Whpeih beteoeCEoRatmeitOUID0Rs ilhewm battery cover 814,

deRk.L S % V, deyice 1100 is a _handhel rtabl .
dcoyeBab AL {Rk Sordihan” P BY Gl Vet O ousing 104
st whesinlthé batiary cempatrain $d $td] {leaticalyasipledfio the dMdtidunit 202
nmout h_in a safe way w thout causi aceratio to the
o Fighrefiostgrzy il sl beld Shurio 3 O bt 2 A oV Batery
demigBedsddods the pbweis®ufde; Bitholgh it AW dpptecidiéd Hal Bhef battery
a 5third party) by being operabl e using one hand and
haVPFigmanbs Ysedgrat ed |i ght source 1108 (e.g.: a |i ght
emtting diode, or LED). The integrated |light source

1108 allows: illum nation of dark crevices, especially
| APHd tAmanislip wurfasgci4omay hesprovidedront 41, leasirad paittion of an

al - ri - devj ce 1100 to be

o 2Ry LB SRl R & SETRNTHRA 58 By G s oy b
hapldratity dfoidgesa Aleqpaatiatly, the gif-skipsurfaee 820mp (64 8 Tdyed &frubber.
oral debris renoval device 1100 allows a person to

renove debris which is stuck in his/her tonsils by
POsY02]i nRefafitg totivile Fipufdsi7aind oM opedif@ l 2O (fBY the exhaust port of
suction unit %es,rlbqg in further detail [|ater _

wi B FEtpR amb?éﬂ IR&ippased PeipRraiie gwiFliesurface 824 of the housing 104

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.

[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

according to one embodiment of the present invention.
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1100. Suction occurs through a tube 1102 renovably
attached to an operanyf tdf 30.Hng 2008 (BOONA00ST PGI/PG2087/9§227
1104 for the oral debris renoval device 1100. The tube
1102 has a flexible tip portion 1102t, thereby
facilitating mani pul ati on and bendi ng by a user to

pl ace 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

umﬂﬁ 06] The 'i)ﬂﬁ] %Eﬁnssijcﬁm@al hGge | I1 fO(fl' tahﬁﬁdﬂe@(ﬂﬂ&@’ab@é de&m:e having
opening of the tip portion 1102t of the 20 tube 11

arsdct:mmpnlshwhferremdu@ tqn@ll tstomes U906 fmomf the gensils r(notsshown) of a
cked th 02 an collecte

b R G B, B yhl Mimope PfusBRCeS eSS S g BEbAS 'THE oral

| idgbiis smeovaledelic@ 106 ipdesignee foraselfane (ian eloofeqtnimag the help of a

housi n 0 wher e the light source 1108 is
Gz D) b3 Heim Emblecsintcorte ARG a5 Piying 26 Segshted fight source
t uhes elP?a light *rditting UibdE Cor ED) Nehd intHatat&PkgHE Soukdd B108Sallows

shown to be di sposed adjacent to the tube 1102
alilmingtion of dask erpwigesp wpsrinlle lacatedrisawrards the backypik a uesys arouth,

1}-’8@ afth a"ﬂBF R oraCE&ris Fomaval ldRlige 1860 ﬁoggt b%?%lﬁ%ﬂﬂ{ hand

can | um nate the tirp portion e tube
1 MithouRbweeed df enothérchahd gﬂtolé 8 snpcasatd_nm seurce.t he suction
unit is provided by a battery (not shown in Figure 11
for the sake of sinplicity) in a battery conpart nent

1pedonf trhe obud Webri redtbvaill QékiceBy100aMiovd 4 psrsomviio berhé ey Jebris
debri s, .renpval .device 18

Co 1}3@&2 & é.ls}zxcggyggl%aér@@gutgsﬁjw w}xon power created by a
PQJ&%@%&Q%&QQ%MfmﬂérQQtaus]afagr WAkh h&bd] a&ﬁ{se&%eax device

the user is not restricted to operating the oral
dékw(i) s Sugtiopwgeirs fegughe whed ! prempyably aftashed to an gpoping 1104f

or a %nq{)“  foos ng'l Q?U g;ejd?e 6r§11@e§n§¥é?£&ﬂi3@ev‘{éeeﬂoﬁf T‘h@?ube 1102

Vi ce 5 shown 1 n Figur
[ mma(ﬂ]exfbhetlmmﬂmg 1021 Othexsby tavalitatig mamipulation emrbbaidmg by a

device 110
0 St 6 ple el matfon TE0R o8 ey o7 WhnP Rchlion B & $01l stone
comoai 'EﬂISe f;’hf,‘l toxd LUr0®Sis frﬂﬁoxteg ena/a;klsﬁu&mcc:reanemeyltlﬁ suftion unit.

or a ebr 10, devi ce 110
b £ &o51 SHARG &ﬂf‘%n%ﬂkégedaﬂs@c%eawgm% ﬂee 4 @2“10\762\ 10pt of the
MAMbebig 02 Andl et sO@ Bre RIMETRo e gﬁaﬁwmrw BP1s suBketPehiciigh Ghe tube
switch 1204, a filter 1207 and ng connector 1206,

&y

el1802 sdcallecteshinaide thsheuging | l%mwd coflgeton bl@- of
sinmplicity), -a light

[00108] A light source 1108 is provided at one end of the housing 1104, whereinl
the light source 1108 is directed to illuminate the tip portion 1102t of the tube 1102.
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

1104. By having its own battery compartment 1110, the oral debris removal device
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source 1108, a tube adaptor 1208, and a debris
col | ector chanber 128 of FdeeiptiouIKind 2009 13DDE.26005PEIISG2009/000227
openi ng 1104f at one end for the tube 1102 to be

I nserted and another 15 opening 1212 on a bottom wal

1104b for the debris collector chanber 1210 to be
inserted. The housing 1104 nay be nmade up of a hard

pl astic casing. [00111] The oral debris renoval device
1100 is provided with a suction.unit 1202. In Figure

12, 1 - that.thg suct.ion unjt 1202 is .di spose )
o7 1108 i Forthat hetbioh (e G5 D) Kilcicrati8 Gptuife AR debris
posamdiabdévicecdiNn e the tviviniSuwd po®@er maink. 1202 to the

housi ng 1104. A suitable device such as a di aphragm
punp or a vacuum punp may be used for the suction

urp6109202FighR01A 24 arf Eﬁplb&&evilafoc?f e drf) ddvHik ﬂ-gmoval device 1100

conmuni cation with the suction unit 1202. T 25 tu
1168°%ig Bagure plporti on 1102t adapted to al | ow

i ntroduction of oral debris into the tube 1102 via

the tip portion 11 02t. A light source 1108 is
pd@0K10bnethe doidihgirilfdtaf theherat idebgiorremoval 1d82te 000 Mgy be

tu 1102 and a regi,on_adj.a tQ the tip j on _
11 o 8ot 805 R 1100 25 ot S Bel Thh” s hovsing
t ubED41dddiRainss thenfiaroret d6rt theiviaHiohs €ompdiRds! oF, thé [beal RIRbEE Sémoval
of .t he §§85i|§3t9€%$is adj acent to the area of contact

wi f§vich 00 uch apa patieprsqmiegmeny ! k1fea pycging ugis §20%(vhiggmay be
19; BRper irRag €3 ¢

Py Eiagh puBGR 2 7°u;&gpuh[ﬁ8bzi 1%%%%%2@%@’%%%?’@3 { pgnd pump
c hearpeqtor1 209, electeenl sprngctnns (retrshawn dercthe eakei of singilicityhe light
SUGE i t] h 02, .
UKL B 91200 01 49851 B S 18, I i
12111 0grhag gh onening i £04flagand ynd for Higgmbe 116) tot e wserpideand another

t he debr,j,s~,col |l gctor c r .1210 .t.o.t he suction unijt

1 BRR A KGR NRSIBR 67 Th0deTheparah phper 1210 t0 be
f i inseeted 1 76 hissirgy 170G tiia be Gade ip O 4 Adrd P il ehkinieS

col l ector chanmber 1210 further includes a second

opening 1210g. The second opening 1210g facilitates

Cuolent i OrhekRiIRBHs fchRvalaklice 116015 £63i88d & L ’
t he tﬂbe agaptor 1208 gnd tﬁe tubglﬁle. 1%3 ng¥éf$@1202

THe Kgweild. ¥ds Feawmthat tharsbetion 0] 2yis iskisppsedywitlsid the housing
an 108} AEHAEE % WBlid: 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 commur;icatiqn with the suction unit 1202. The
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

illuminated by the light source 1108.
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although it is shown in Figure 12 that the debris

col | ector chanmber 1Butnfireseipy: 3¢ June d009 (3900209 HR TPGHE/009227
separator chanmber 1210sc and a debris collector

1210dc. A collector seal 1214 nmay 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 121 O of

the debris collector chanber 1210 is provided on the
SEA8f OrTHeRBRE Eolledtbr GRSmbdr 4914 & colipediBebRechlfieridSsection of
preferably connected to the housing 1104, although it

| sthe spgiopudrfii ¢2G2nand: smend prstipn9é thel bbei 13 08 o nhec debaistagllector

o) 21 T Y o R4, o

wi thl debrés callectbr ciamber 12 PO2thy isectioh emdtelR0R svix diel pmtpoconnector

ch er . 1210. The 1102 | onnected to the

de |§n€%j*f'?‘t%’tao‘|t‘]teélt]\g¢:z§@ell%ﬂrﬁﬁ\9"a 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 |
1100314, e"[%{e\/\ﬁﬁbp‘ﬁ coHertorophambgr AR 19 frthes dapludes recond gpening

| N{305 07 THR! dec@d Bﬁkﬁe?miﬁé"tlglog?‘qmﬁtglres ;%gﬁectigh ebét%@&xdlﬂeoaebris

0
S |ngérted into t tube adaptor 1 .and tw sted in
a cotlectokekiagbend] 218cthe orbe adantor 1208 apd thertehsi 1092. and t he
i ndentations align with each other. A chanber sea
1220 may be used to provide a seal to prevent |eakage
wfoon15jhe Theliebriaetdlettor chiaih8r #21d miebs proxideti @s an nstegreted unit,

121 .0s¢ are . connected to.each .ot her.. 30 20 t . )
- B T CEoNAG S [ SBROBE S50 eSS 63 s provided
[ 08166l pdrfi6nst Woepdrkfd? JKBYbOE1TMEE afd ahaddbiisCdotidbtor 1210dc. A

pl astic haV|n? an area of inf]lexion 1204 near the tip
1199Hectert saahd 214 mray1090 psedTiRePIOHIR & PG tQPERYeRb frakage when the

PraVa-Aes chidert 12R0st1ORAL hyi Jebﬁ@c&fequo%e: 29bddTaNEERRAbcted to each

relative to a main portion 1216 of the tube 1102. The
t iqther1 The fipst aplming UBEOf0f ol dabyis sellestonabambprabd@. is provided on

,5%81§%%3F%%H£§b}%%isc? perspective view of the tube

g ora ebris renoval device 1100 shown in
Figures 11 and 12. The tube 1102 conprises a first

g&rﬁg\tég t’Iilg (l)'lllat?epﬁgg rl? Pr% rr]r@gticler&%ftgg %o;{h%%oﬁgigé I?b‘ﬁ %?tﬁglggh it is
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
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.
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tube 1102 and the first portion 1306. The connection
portion 1304 al | ows Datk@®f reeditl 30ghoneloD9 (3e.0ae RATEG2099/000227
portion 1102t and the first portion 1306. [00119] The

tip portion 1102t of the tube 1102 further has a first
portion 1310 and a second portion 1308. A

| ongi tudinal axis 13101 of the first portion 1310 is

m saligned relative to a |ongitudinal axis 13081 of

the second portion 1308. 15 [00120] The di anmeter of an

oqﬁﬂi 11@%%%]éy%fgﬁgc&ngla?@trgh% +RO8 mclg%émg an area of |

aroun ter o e Interf ce

- betinflsxiont 1294 nearghe i 1020 of ths hibealri2.  Theindlesonargad204 provides

Tad Wl O Bl ol Bl G A b S r s e e e
smallOEr TkH wpTEL0Rt oft thetubt he0Xknay1ed &dnvak shagld.t he

interface 1312. [00121] The connection portion 1304
may be made fromflexible material. The first portion

13061 t h%uf‘évlms 118Rp&nde VRS dfithe RABE Y l@.nof]tﬂé)gltal @dbrishémoval

tube 1102 may made fromresilient or

Bevival 100ghopogn Fapures Lurws 1 The sibscli6p eenpyess i G portion
?Lé‘j%laﬁw o@.ﬁ&ﬁg%%‘pﬁloﬁ 21@64 d[spgs%é %%Jn%§ tﬁg{léigﬁﬁg IQBZt of the

connect o
1. Gube 110% Iaadtthe firsngohioof 1306e plhep comrenewt @ortiod063vaallows

A R b o S B

is a perspectlve view of a tube unit 1500 of the ora
ebris. renoval devi shown in Figures 11

121001[1(%12%516 %eomlabé?&ho{ ‘ITGB‘EF } 1{@ fyeaes hasa fmweﬂ%}olé 10 and

the debifa pstaBh a308.208. Iohfitudinal ARRY 15108 A RE RS FAMPAB10 is
1210 and the punp connector 1206. b§0126 The debris

comisadigand reltivbiera lopgitndinghixah! 08t i thie secondpartipad Hor
chanmber 1210sc and the debris collector 1210dc, is
described in greater detail with reference to Figures
140@Gk20) 17The 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

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.

[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.
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" 10 [001271 Figure 16 is an expl oded view of a portion

of the tube unit 1366 offecéptydly June 2089 (380GAOMFP QTFG2009/000227

conmponents of the tube adaptor 1208, the chanber sea

1220, the separator chanber 1210sc and the punp

connector 1206. 15 [00128] The separator chanber

121 Osc may be made from hard clear plastic. One

surface 1608 of the separator chanmber 1210sc nay have

a dianeter of around 9.7nm while an opposing surface

1 FRYy f Oy M 5007 .
O%I ng ﬂ; a{gelg %ﬁgé‘gs‘grggw t‘ﬁr eads 16%)%0 gﬁhgvarﬁlgdebns

thxemmleimmglkﬁﬁ)swwnheﬁgd@bﬂl andcH.l ect or 1210dc (see

Figure 17). 20 [001291 The separator chanmber 1210sc

may have three openings 1602, 1502 and 1604. [001301

. To9125]r st Teepaube gt IGO0 indludel ehes abar HOD) the rabe edapioz 11298, the

al receptijo 25 of the pu conne 1206 whi ch
séeggéaolleswg rﬁs r 710 g B PR ORBE Q) PRarber | 1210
(see Figure 12) to the suction unit 1202 (see Figure
1%&Mthrou h afilter 1207. The filter 1207 traps

661par deleris @ﬂleﬁars%hamb%}?leawhghdmleciﬁtthpesqpm& ghamber

of 12tl b&: an%'“{gé H%; léﬁlléct&rzlgg(k(cs RCa5LHEIGn #?e) teé-ﬁgﬁl fifiSteference

openi ng 16 ave a di aneter of

wh [Fegurésdl 6ndp7.connect or 1206 may have a | ength of

around 25mm 30 .22 Date of receipt: 30 June 2009

(30. 06.2009) PCT/ SG2009/ 000227 [00131] The third

OIIEMZT]g Fifde b4 istanexplopal vt wof alpartivarof 1R: fibe uniny 500ofcFigure

di anet er, of around .0 001 The second
oplén Shy/ag i OmRoRENts eéﬁ?atvn@r a%n%ﬁéb&fgiﬁgﬁm?eg SgRl Jf 20, the
t QeparatePHARBEr 1110sd 4laehAslARY Qnndcté)B1208. t he separ at or
chanber 1210sc. The second opening 1502 is fornmed on

a protrusion of around 5.0mmon a surface 1614 of the

Sg)gi‘ftﬂt OfThe Gé}ﬁfﬂ?& chlx%ﬂ&’slcﬁlbég%a}‘ l% lfnﬁﬂ:é ﬂ'gmtlﬁ?d &1%%lasnc | One

ptor 1208." The second ogenln has an externa
disurfecee F608f O%ﬂ@uma@t%mhﬁm ﬁel%.lé)ém@mbbm agliasger ef around

I'be7 Sepa E ¢ %4 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).

[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
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.
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chamber 1210sc is al so the second openi ng 1210g of the

debris coll ector ch®szef retdptiVRne 2PHL(36.NG2HBIPCIEG2009/000227 _

1220 i s disposed at the connection interface between
the tube adaptor 1208 and the separator chanber
1210sc. A rubber o-ring with an internal dianeter of
around 3. 0mm and an external dianeter of around 3.4mm
may be used for the chanber seal 1220. 15 [00133] The
separator chanber 1210sc may have an interna

Prear3dyi NeneLGRED nir%BQgMdi) S

th[e sugti on unit lg1620 and t g{%t%gaeg%\é%%%gégﬁﬁsg%% have a
12}liageter obanohmdi12.9mmhe debris col | ect or chanber 1210.

The internal protruding elenment 1607 may be di sposed

along an air flow path across a space between the end
sq46013eh o0Thd berosd @peing US02 of 2R sepachtbrnehadibdr 9@ COICO8 used to

of the tube 1102. The_ internal 20 protruding el ement .

1 66eeg! thejtbE adinicg 1%5%%# SERELor _ésm?%r LeerhBsct iTgﬁisaconfi opening
exi$021g forfeedidaleprotnléign bf ABWRNS.Ofmi6hn h RErfRNCl6h 2181 W2 deparator
1202. In Figure 16, the internal protruding elenent

605haumber 13H]s¢ theb isi facing the thies adapter  BOS. o Pesesgnd ereRingni$02 has
th L NGk : i n i

|5y SR Bl 07l 40081 ARG Ul THOTEP i sprcr
ar chambes 1215 as dls@ thehsecomvegpenolg E10g od tHe Sehris ®dedtiathamber

t he,.nt | t j .2 | 1607 .
A T A T
¢ habb eidaptar] 0308 add1¢hel stpeifatdal chpmbér UZI08E €A aabidr olffly with an

prevents debris and |iguid _exiting. the tube adaptor
iR A iaﬁ@mfir%e&?*iﬂragfi a8 st dsepser i grond ot may

COopueell fdr theSambengapenar at or chanber 1210sc with the
internal protruding elenent 1607 ensures that |iquid

and debris sucked in through the tube 1102 and into
e T PR S350 R B coen
Ju’r@72@$]_@)5(d35¢t@©¢lﬂ©/(h9)€ ROT HIBCRE0o QD0 2I2P2,and[tBO 18] 1102 (see
T4 38 50 0 RSB0 e
arélethient 460Tmay bb dispesed alofg 46 38 flofv paftacrbdiespacttitir@éen the end
L L RS 5 B G e 5 B s
argrbiedisy 18Mento1607 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 intemal protruding element 1607 may have a height of around 6.3mm, a widthl
of around 6.4mm and a thickness of around 1.5mm, so that the internal protruding
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

adaptor 1208 are not sucked immediately into the suction unit 1202.
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[00135] Figure 17 is an exploded view of a portion of

the tube unit 1500 Rte ¢tirgpgipts 30 Jule 2008 30064000 HRCT/SG2009/000227 _ |

conmponents of the debris collector 1210dc and the

coll ector seal 1214. 10 [00136] The debris collector

1210dc may be nmade of hard clear plastic to allow

viewi ng of debris and liquid collected. It is

preferable that during operation, the debris

coll ector 1210dc faces the ground; so that as a result
[?0§341f OfThé 8)0\‘6’&111 U612 bEVR fubk hdhpter 426 WhidhOtdc8L MR separator
anber and under the action of gravity, debris
rvéamb%{quO@xm@y have mdiametss of popnd Smm; gUreep gn éﬂs,S of the

SRR PRS0 5\ BN sl g o

1 2iGuhd 4-tasm s0d e diatrietez atisrowd TOmmcor r espond to the
screw threads 1606 on the separator chanber 1210sc
(see Figure 16). The debris collector 1210dc is

C@on¥s]t ed‘lgu@e tha aﬁ&ﬁﬁlodéd)ﬁe@h&ﬁ’@emohﬂ@lwmby uni? 500 of Figure
tMAStIng t debris col | ec

sdpashivipe deacavaongay ofdhe %%@efs fct%gﬂé’g? gtﬂéﬁ cQllegfor seal

1%@44|s di sposed at the connecti on interface between
the debris collector 121Gdc and the separator chanmber
1210sc (see Figure 16). A rubber o-ring with an

B T
coAidveing of dslerdd ariPliquid [cOD&B4] Irhe podfamle rtlme@nnzzt@@ration the

{ s pati e dakeribess Bt ot t taf S pa*PRGELBHpSn vacuum

C Q&RBCihi thé debitisedolisgeis chahtber $23Hi &nd Jdndp thzradtid bé gﬁiv&Q debris

enh nce the suction omer rov t he, suction u

09 g criting ths b & sz( e B} ?)ears%%egq fp an %‘ew%“ the
zqggngcs,geggr_gggga_ PCT/ SGZOO9/ 000227 [001401 Figure 18
is a perspective view of the | ower body 11041 of the
housing 1104 shown in Figures 11 and 12. 1001411 The

1@81%7&28”%&%% :E 76]?§f %%h% Ing]éc?or( bid& hgssggew Jtﬁ%st which

1806 respectively) for a battery,
sgotrespond i the 52@, theeads t 609drethe ésmasatpwdlamb@hé%wsc {g2Xigure

Eg? lefc}g ebn% ector ]12?%(1 fg%owe%teﬁgg%gge%rarag&bghaﬁlber 1210sc by

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

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

(see Figure 12).
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Fi gure 15) respectively. The | ower body 11041 al so has
openi ngs (1810, 121Patgrpfjrecentodf Jupe2iid B00¢:210))PEIAG094000227 _ 7
exhaust of the suction unit 1202, the debris collector
chanmber 1210 and the tube adaptor 1208 (see Figure 15)
respectively. The |lower 10 body 11041 al so contains a

t ube support 1808 for the punp connector 1206 (see

Figure 5) and electrical cable clearance 1812 for

Wi ring between the battery conpartnent 1110 to the

r ef90s40)r Fipupald e bersPettive Wiy 6£itei 18Wet'Bbdy 11041 of the housing
conpartnent, 1802 and the |ight source conpartnent

180494 showngp Figntespilndd218 shows that the battery
compartment 1110 is disposed within the housing 1104,
wherein the battery conpartnent 1110 has its own

b0y cdbelowsibpdy 1408k hasacimpsrtynentshd 1b&t 182y 1820, 1804 and

co . e fr. t. usi n 104, .

coTRg% HAEALY 145 PERRL AR 02 o Dk s tmen

COUuf22;dh¢ dightotohrcehid 08 uatd the sepuritor debrsagdlledbi cHAdtber 4000 (see
source,co t ment 1§ 4 A 9V batter

5 0 Fifue) e b TR ST God 1104 e s opepenyddd, 1312 and

appie4fi igetiidit fof e exialistdiDihe Sub@diDMmt 1208 Vthe Qlebrisl 08lector
be configured to accept other batter ypes.

t
Fg'\él_imr TRE0 Apd fthey Bbe @dniarn | Hidnisee Biyre, ég)_ eesRRgHvelly| Ehe lower
repbdy h Yy %hs%!%&aiﬂssg%ube-r{ﬁ?poﬂ qg;b?@geth'ée}ﬁ\hn? tddhector 1206 (see
a ed to 't

el ement 1822 is electric y coup suct1on
unFigure5) cawdpeleetrieait cabB0 2leaighes d8h2 tfoe wiging aliteeen the battery

resi I t 0 n. d-aput  power t.o the
uor b enf | IR et Ml e 1400 e RS whf sffertment
180802 anidahe hght salrteecangmirtatenv 804l enent 1822 may be an

electrical resistor. [00144] During operation of the
oral debris renoval device 1100, the nagnitude of 30

t heoa] i abikerer18shows WHat e daRE c&&?@rﬂin&ltclqmb hOdikHedWithin the
the swtch 1204. The term nals of the b_atterga
cofpinend i, viherein hedbatienyrramparmentd 1WP hes isownbattery cover 1814,

vapighah hStyl eint.’
(SNBSS S ol 0. e 1100
swherginithe hattery) cempastmesnt s sl elentwigadly tcouplbd tesbieh itlgnsuction unit

i, T AT U 5 80 o o

deesed iay degewehsouerea hltidaph itswitl beapplecideditha tHel®al debhie removal
se ondlj tinﬁgac%ivates t he igpt source 1108 of the
| i éﬂfcec ﬁ%gﬁf FPREEREA O PRREPE HPFPTPLE YRS uses a

[00143]  The resistor compartment 1820 has a variable resistive element 1822. Thel
variable resistive element 1822 is electrically coupled to the suction unit
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

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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5 resistance |evel settlng that causes the suction

unit 1202 in the suRAtédmeceini: 80 June A9 (I096-AQ0NREDSG2009/000227
operate at | ow power. The fourth setting uses a

resi stance |level setting that causes the suction unit
1202 in the suction unit conpartnment 1802 to operate

at nmedi um power. The fifth setting uses a resistance

| evel setting that causes the suction unit 1202 in

the suction unit conpartnent 1802 to operate at high

POMWEhent 182 4RNRL SwREESDU! ?hﬁ@%le@ﬁﬁal%ﬁﬁ%? & @€ sidfioR unit 1202 is
vacuum cr eat ed g%nthe suction unit 202 are

apgsiussadrint mpying
po, , I owner

U L3RRy PR S 16O 80l
1.t8evdighs s¢urcg h 1@ we the lightSemiptasgtmene dB0AN [Fdwethjrd asetjlng uses a

O8watts Th 08 in th .
B s AREE T el N teT WV E20h B R offeEen uni
t hdmphhmieht 1802 tdopdrdtt bk 16@poweg SThel 0K Setting @ es al edsiseince level

unit 1202, when_in operatiaon dé% suck in air throu?
arfgtting,thal| cayses the, Fk‘ﬁ!i'@ﬂ unfel 202 Ha §a% sysHpR upg (gompppment 802 to

X%@l-!ﬁé atRRddiunt g&&)eﬂ STHifFRQeRElg ugé%%&!‘;tﬁﬁd@ 16¥el fsé}ﬁng that causes
suction unit 1202. 20 [001461°In Figure 18, the
eﬂhamwp@mt 12@21 thtwmt;en Wit proepagtmsat [R2rio prergter 4t highj power.
0
e
Z&pbﬂﬁirﬂét&lyT-BéOmbﬁri hizhi ppvegy f-‘tﬂﬂmbhs MCdep pevery, o&ﬂOdfbdr (low

on at st a ti on of .an i or housi n
RIS SRRl P, of T sfn Spit A2 P iperokimately
1 82dw 4¥BY(highepow ursaJahg Ymédiuthi pdges) anhE08ktsa(l®@ power). The
bet ween each ri na be about 2mm Alternatively

tﬂghaﬁ@qrcesﬂl% i9uibs digh! qqmonartmgpt 304, remains, activated, ieihout the
30nir& R4 Ls re 19 is a perspective view of the

upper body 1104u of the housing 1104 shown in Figures

11 and 12. 26 Date of receipt: 30 June 2009

109,990 000 R oA 16 g

aretpel] fir rthmpgh‘ tthey eelkhigustmpyrt b8 10a b The atxbalst spomrg 1Bl (hdg idgsposed
! ndo%v%tstlrg n r?)thle suctlgn unit 1202.

[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) isl

connected to the housing 1104.

[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.

[00148) Figure 19 is a perspective view of the upper body 1104u of the housing
1104 shown in Figures 11 and 12.

26

switoh 120fgThp swvitely 1204 basnfieg settinegi (ke first.
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5 [00150] Figure 20 is another perspective view of the
| ower body 11041 of Datgef reaeipts3nlyne 2009 (38.863049) BETH (0994090227
11 and 12. [00151] The foll ow ng paragraphs provide

.sanple illustrative dinensions for the oral debrjs

renoval device 1100, with reference to Figures 11 and
18 to 20. It will 10 be appreciated that the

di mensi ons provided are for illustrative purposes,
where ot her appropriate di nensions may be used to

-realize the oral debris renmoval device 1100. It wll

al so be preC|ated that the oral debris renoval

ddW142 1 obreleweniedy 1841 gad dae uppex kpdydyl Ofinshews in Figures 18 and
31 1B teSfectlldrp dy WiSrab Real s gfﬂlasg@%ﬁoﬁ FHRKghe devi ce

1100, = whereby “sanpl e di mensi ons rovi I m Figures
1, 4B and 7) for the oral debris 15 rennval devi ce

13080F (ikurk R SR $eRHLROR SRers R T Uiy of the

* brizading llwmo%anﬁgméselltqnpeﬂ body 1104u may be around

40mm while the thickness 1906 of the upper body

1104u may be around 15mm It will be 20 appreciated

t foonsijhe TheUsilogink Ysagriph mﬁedvm Hafe Ilhﬁtrﬁﬁlé%dn%ﬂﬁ&ﬁ’s for the
and breadth dinensions, | e the thickness of the

hoRial dehms 1emovshgevaee hiQyeh sefareneq togFigurgs & & and B8 to 20. It will
t NeCdppRemcafthd: i dRR

houegc{lf)gg 1t10 | tas ar {g%?& o()f(‘tl%%érzadr?t Odéhl%%éé% ‘IP&CS d" here other
poiPPrapRiateglimensiqa n[adydmxspd Thesalizeathe jpoal tdielonis mamaylce 1100.
e und 140 The - sl.i

S)thE ﬂal@ bggg&rgmgl ?1 e orzfl gdng Hs remoxgl dev &P@ E igures
al lormgl(t) hrzayl ﬂsrgh:h/e shaf1dinkndibie toahé ofab ﬂébrﬁl’keﬁn%oa deme 1100,

‘ex‘g%gm%t orﬁ1 810 ma havgﬁinoharretaeéﬁf%rﬁar ofg;érthe oral debris

pqeﬂhbmd&ﬁ@&twwetd}ell&&aﬁwwdieportI on 1910, a first
end 1908fe of the rear portion 1908 nmay have a radi us

of around 4.9mm A simlar structural curvature with a

'@ f f i
Jugé oogh?égﬁgglg%%g PCtp/psézgcd‘ga?g%%z 5 £B$né1§g%<{m the

atbreadthe d B8 n af 1tb@81@eemhocbh lﬂ@mpwsbtt emtlmdt m:nm, rettile the
e%cl&%@ss '%goltbgelé%cg X{)rlulr u 1908 haVI Agglr?a ! ad t w1ll be

of aroun esent™
appreciated that the housmg 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.

[00154] The rear portion 1908 may extend a length 19081 of around 140mm. The
anti-slip surface 1824 may extend a length 18241 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
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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end 1908se and aligned with the two 4.9nmm curvat ures
present at the secdnde dmeteiptt 3OHme 2008 (F0P9.2%99) PGTH{EG2009/000227
forward portion 1910 may extend a | ength 19101 of

around 40mm The light source 1108 nay extend a

di stance of around 25mm al ong the | ength 19101 of the
forward portion 1910. The opening 1104f, which
accommodat es the tube adaptor 1218 (see Figure 12),

may be |l ocated at the forward portion 1910 of the 10

htHeiréxgntlat @4ecohl @nd PRUBs O FhibR 1Poppositénonthi €ifst and DIOBE Mnother -

of the debris_ collector 1210dch%see Fi gure 15)

preyivate d 908cs haying a restivg elgargend HbSmay wraydbpRreienbat the perond
f
Ofenfy hl@OSsQO%Hﬁ' aﬁ%nyétﬁglﬁh tﬂ@%}/fﬁ@@:ﬁ?gﬂ%ﬁé& 5&@&& Qteme second end

openi ng 1212 ave ra Omm and

arl®08st. 7. Omm respecti vely. A.segnent 1912 of the

forward portion 1910 that is adjacent to the opening
1104f may have a radial curvature of around 15 4.9mm

[ @0158)] Therforvgird portibe 1000 @iayadxtahidne t@n’gthnwlm of Bmund 40mm.

sing 1104, e batte cover 1814

iy sopvor ld?) T8 SKERG B iAo LA A f@*farsheolfngth 19101
argryné fo orfib® 15 e ThE RiPehihg 1305, RRhicI ¥écBRfnclates the tube
di stance 18081 of around 5mm and 20 accommopdat e tubes

ofadprion eyl 8a(see Hignree i 2)omay rhsulegatod ehﬁhe forward\fortégn 19§0f the
sl 08 AR 03 ol AP SERARLRDRH B
20Q90dc3Ee0BigtRAS) pRETISGROIS Doged at the |fom@tdapwgon 19¥hof the
UL R4 SEneJSE e BERRBAE T3 R Sk, B gf rovne

ursi.0mmt 4id drbllhﬁl ‘Vlﬁmmﬂﬁl;spectwﬂy.poitsbgﬂent519adaﬁtthd ftbrtWard portion
al | W|ntr ucti on_of or.al ﬁj&gy nto the tube via
H ¥

¢ HETY i i, st toalie cpewing 3503 Fadia) fugapye of around

|I4J.941|5§hnate the tip portion of the tube and a region
adjacent to the tip portion of the tube. 2. The oral
debris renoval device of claim1, further conprising a

hﬁﬁféd']‘g, THPHE&}; 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 Smm and
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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10 which the suction unit is provided. 3. The oral
debris rempval devi ®steof recdipti 30 Jape AL (36.00200NPCI/RGEA0081000227 T
unit is disposed wthin the housing. 15 4. The ora

debris renoval device of claim2, wherein the suction

unit is connected to the housing. 5. The oral debris
renoval device of any one of the preceding clains,

wherein the suction unit conprises any one or nore of

a di aphragm punp and a vacuum punp. 20 6. The oral

cdebmis renoval device of any one of the preceding

clains, further conprising a debris collector chanber

le ouphadriaebrersmemalalsdics eempusingyf t he suction unit

and an ction of the tube. 25 7. The oral debris
rerm\glg'llc‘%%g\??lg’e of claim®6, wherein the debris

col | eaiterin dhixhdeimut catjohivagstha stidtioatunitptheitilg: Haoinpailfip Portion

he debris.collector,. c er.to the suctign unjt; agnd
adpbied tmall!?wer&{f@ml@l qfr?éﬂﬁe"? m@pteﬁrﬁ@ Viadhe by PPOR:

I ecehfight Shrddp&sitidied 16 Iurkifatd QRO Yip HeFicaBOBR/ MO LY a_region
| 8. The oral debris renpoval device of clains 6 or 7,
adipesngiothe He perdigp ok thedmheect or  chamber conprises an
internal protruding el enent disposed along an air flow
path across a space between the end section of the
2suct The orahidebrasrtmiclvel devikcesefcdlaion 1 ofurthérecampyesingt & dousing, upon
i 0 nal ..pr ot.r udi n | ement adapted to prevent ora
Wgé%ﬁﬁ%sugﬁd"\"i"gﬁipéo‘%%eﬁti ng the tube from 5 entering

the suction unit. 9. The oral debris renoval device of

cl ai 2 8, whereip the _tube js connected.to the,.
3hous?ﬁ<'g Orah ebyis rEMREALIexIcC GESIATE % YU Lifebictien Bait imgisposed
wahf (B hélkghgpr ecedi ng cl ai ns, wherein the tube

conprises a first portion; and a connecting portion
di sposed between the tip portion of the tube and the

4.f ' r S'Fhf.p&raf H%ng rgrngvzﬁ Q%Eée: B{ ang Q,r &/h&gmqu: %lgg ]g,mit is connected

m sal I gnnen etween t I'p portion and the first
togbe housmg.
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.

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

and an end section of the tube.

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.
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15 11. The oral debris renoval device of any one of
the preceding cl ai rate afpgseipg: 30 Juqe 2009 Kﬁ-“ﬁé@?%/w[%@o{’w‘u” T
tube conprises a first portion and a second portion,
wherein a longitudinal axis of the first portion is
m saligned 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. 13. The oral debris
8. eMopRl ordC¥éHR efofdl ddeVie T d8imé % oM GAbmRiIn the debfis lcollector -
portion of the tube and the tip portion of the tube
chambergampriseson iptemal priudige clamynidiseased plapg apair flow ppglpacross

_ . . _ t he. .
- a g{ag{e rbrsgt@g%ﬂurﬁlterheglmg&londoq%h& Euc‘ﬁtm %H%f afllf ﬁleoénd éggmﬁ’lr &Ctﬁg'ttl,};l%, the

: r conprising a battery conpartnent,
infeatal proyrudiogpknteneadapied kanprewednt otal detadslapd diguig lexiding the tube from
gothithe sucti.on unit and the |ight source. 30 15. The
enfring BEBFiQ Wikoval device of claim 14, wherein the
battery conpartnment is disposed within the housing.

30 Date qof receipt: 30 June 2009 (30.06..2009 . _
9. pcT/idesmtdlebmpremeval deyise of glaimst A0 fehgran .ﬂeen%b%fs connected to
thfg¥isGy of any one of the preceding claims, wherein the

1 ght source is disposed adjacent to the tube. 5 17.

The oral debris renoval device of any one of the

o . : o i '
105" PO debfth Fnoyal GEEE g dione) e prREUESCAGRID ISR the
tubkesinaperised a firshpomioR; dnd alchnnedtiag @ortioatdispessit beswgrnrthé op portion

Of%ﬁj ?u_%g |ag%h§5$1?{j‘%(§{iol§: Bge_l_gc?nl.r%(:;{go%&i}os x(?r{rj% 'rvﬁgéj Fn\ém "gxgggnt between

thélgy b6rtioR bndihaififdt p8rtiowher ei n the anti-slip surface
conprises any one or nore of a plurality of ridges or
a layer of rubber. 20. The oral debris renpval  device
1191 afiYe QPd&is riRowil Q6REE Barh GHe'BY thd Prebdiig clidiens, wherein the
~conprising a variable resistive elenment electricall _
tipc porsion doft Gt Wbe wopwriens urfirst PORER AN 2 tseondaportipp.e Wherein a
lofidlafill ¥hs ?t TEEL: SRS ¥ Misdigd ARt POVEE 10rithdifal axis of the
second portion. . :

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.

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.

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

disposed within the housing.

30



10

15

20

25

21. The oral debris renoval device of claim 20,

wherei n the vari abl ®atead r&¢ipty 30 Bine2i9n (30.06 APy RGRESG 2800/000227
electrical resistor. 20 22. The oral debris renoval
device of clainms 2 to 21, the housing further

conprising an exhaust port, the exhaust port di sposed
downstream of the suction unit. 23. The oral debris
renoval device of claim2l, wherein the exhaust port

is disposed 25 between the anti-slip surface of the
housi ng and where the tube is connected to the

housi ng. 31
16.  The oral debris removal device of any one of the preceding claims, wherein the

light source is disposed adjacent to the tube.

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.

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
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.

22.  The oral debris removal device of claims 2 to 21, the housing further comprising

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

housing.
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