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*159159* An Inter-Proximal Dental Appli anc mmm’l ’Hmlmlmmll
Oral Health Care of Teeth and Gum F| el d of

Invention 5 This invention relates to an appar atasy
appl iance or instrument for oral healthcare or dental

inter-proximal or i nt er - dent aI regi ons, am)ng ot hers.
lo Background of the Invention Teeth and gumin human
field of thanventon or m of abutting teeth structures
partially enbedded in bone while the inter-proxinal
regi on between adjacent teeth is generally filled

Wihtsh igvergionalrelatgs [tbaaar agpanasms uabplimcé\/ iarwadstfunoentafor oral
side, the inter-dental ace etvve

hsaksmﬁserqrrsﬂ@nﬁeéecﬁﬁer BRBicUErolt g Pteéﬁg@ed?wcwré@qléw cleaning
%HB‘fﬁaé%@nﬁ?# tddih %rﬁlélLé‘@P}JﬁfélnqmetrgﬁoﬁH{Bl lok § er-HBﬁtal regions,

I'nter- pace | 00 furr ext endi ng al ong
eawng atbels.r oot and separated by a heap of gingival

papi IIa. These furrows of space are referred to as the
dental "sulcus" which sit between a tooth and adjacent

(o BAD), r‘b%'nd ﬂhé'lﬁ\/en\t’% ying 20 in shape at different
the inter-proxinal region takes

dlverse fornB betmeen i nci sors, canine, bicuspids, and
| f.there

B o b LB B AE QB B He BB o Grucures

b@ﬂidﬂy%mbémﬂed e taineOwhié themhier-prodithab eegiont hetaiceheadjacent
which are fornerly filled the inter-proxinml region,

eeth in genesityefiias witbipaypl pamia LrEuUm stBIciiNeow igyved from a

partﬂ@ ;gﬁgpgé?éga%%cga% ehe%r gﬁgeﬁ?l% P?Flr‘?gqeeth resembles a

atarftfle @k aalegiym abowethenbedtmugemfiine. bBeloer thee gumth I|ne the inter-
pl aque/tartar/cal culus. It has | ong been recogni sed

ﬁﬁatal SRAc QUK fUsIOWST extsaamsaalpna leashd4patty faot @nd separated
B PP ALOLVE] aBHFE IS AT B SaBeSENef iAo e e
deatdh “sdeuag’ wlmﬂh@utrbetwéenta tooth and adjdeentigingbal papllla Varying
ﬂ%@%}agg&%@ big Oa\l%%%sdlrnl %°n tu¥r$e%he l‘llrlmtterr-%?gﬂm%l region takes
diverse forms between incisors, canine, bicuspids, and molar teeth. If there
has been surgery, disease, poor oral healthcare, or improper developments
related to teeth or gum, the gingival papilla and bone structure, which are
formerly filled the inter-proximal region, will have deteriorated badly. This will
allow an inter-proximal space easily crammed with food particles and fibres,
which is difficult to remove, as an excellent breeding ground for bacteria and

plaque/tartar/calculus.

It has long been recognised that the accumulation of food particles and fibres
around a tooth or above the gum line is a significant contributor to
plaque/tartar/calculus associated with tooth decay and gum infections.

Toothbrushes, including manual, power driven types, ultrasonic or subsonic
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cavitation based, are effective tools for renoving
food debris or plaque on a tooth's exposed surfaces.
However, the region in the dental sul cus between
neighbouring teeth where food particles/fibres

R iHRbrC bR, BRSO, (I FebRYd 1oBt EPASTE, Mégle on o

tdoth% tHaglafatest OHBWeNBI, ahe rerointid dental galtulsybetween
surrounding a tooth for ood oral health while

ngighbauring oteeth uheres fopst Taices/fo isSoareemylaée “sagenerally too
Egg%@n@rtfe] %e@%’x E%rﬁ'] Eduognkl&r%tsﬁ%r Eﬁgct%gélégﬁlﬂge Mbreover,

iteigtauvantagBons !ongﬂlmdlat@ tlb@tgmni tigslié igendy %mnbuhdlng a tooth for
noder n appar atuses. Traditjonal devi cag I nclu

oredcrpihisalifanhil adyrisaldpathbaestt igingtigblasto e&oa/'dqq%%‘ care.
made sone forns of inprovenent over the years New

appl i ances include water jet based, inter-dental

Fheshase rsamy dew:eistauallebb fatehe diealtheard ng regiohs .in the dental
etc. 15 The fi f tradi,tional te

Sufeus Bepes: hgenpolfits eeltant, o0; et iR, BaR ragignal anc
‘Pﬁod%trr d)}ﬂ)aréﬂj%é’sngﬂa‘dltldﬂa@ delice8tiREud8hdr-fbRitnal brushes and
nor ma from the top of narrow cleft between
dentghifloss, elg. haee madelsomerfopns lof impeayiement ovegzhhe]yeara New

BpBHaEs Jitids ety el Saselnd BT EBREN ishehe sp i catitations
'aghfaucgépm@ws atstrand of dental floss 20 has to be

stretched tautly by either two fingers or a pair of
spaced-apart legs. Thus, it is difficult to take

d ' -
SHRPRER, SR bR Jbol A, Qe 0ol | I Bomed by
srehing postgat of sbimyddrdingiteintd QBSntermeritalma mmﬂnaily from
are avallable 25 for cleaning dental

ﬂwt%toé nargw elefhReiweet Petnbo eﬂeeéeet.%” 3 ﬁaem rpé@ed back out
gm UL ﬂ?é BHAYGHS. T %steﬂ l%%ogg %i ﬂ’w*?eﬂb%gﬁ'@e?sh%eﬁectlve,

oss secti onal  areéa these

ﬂr&ﬂiuwedlemitl@mdtdaffmuﬁrtmpermwm [ Euls iScresEyserd Is;rand of dental floss
&‘radltlonal fibre- % ed products have a Ilmﬁ
2548109 sietcheddarhy r twp digery Oérae%%'r §eaced-apart legs.

%ﬂu\%ﬁ %WCMW&) q8ke %9%8%8& pabidled Y fiBfes BOF BYSsIAG through

have irregul ar surface contours.
Flinenaﬂfowmleftt@geihel:w&bémﬁﬂ@@ﬁjucts tend to snag, fray
or shred on sharp edges in the nmouth. 2 The second
type of conventional alternative, toothpick is

o8| waveh, sdpdingednst boidediibel fuksalype lineak nesdiate available
to be inserted between nei ghbouri_ng teeth and

for cleaning dental bridges and implants. The cleaning effectiveness in using
these traditional products tends to be limited because the cross-sectional area
of these products has to be reduced when tension is applied. Consequently,
traditional fibre-based products have a limited capability in reaching and
cleaning areas under bridges and implant prostheses that may be concave or
which may have irregular surface contours. Furthermore, fibre-based products

tend to snag, fray or shred on sharp edges in the mouth.
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noved to di sl odge any trapped food particles. These
products are of (i) softwiod or banboo; (ii) hard
noul ded plastic; and (iii) noul ded rubber. The 5
problemw th a toothpick is that it faces the dil emma

She Sesad (6 RehVeBtor otk PRtiyBh MelnPet 1€ Ryt st and
@turﬂﬁ@ldﬂgatéd hesl ddapred 30 Vepindared ethedy i ghlitmrlng teeth and
toothpick has to be slimto be inserted betwee

ﬁ@@ﬁb&rq'ﬂ@dg%ef@w teappedefaadn earticiem, Fmé}rodtacts are of (i)
E8ﬂ\'iv58 J}f"}ﬁoé %l\?/ cﬁ”n‘f&: @ﬁ(? ﬁ%#lﬁdﬁnﬁmgﬁgﬂea%bber. The

resse 0 nar’r area

bectblémahltlusa!@etltmclalst that itfacds trendiferhmai ofcmekinigrtobthpick either
wi den the g bet ween nelabourln
e

mﬁ'ﬁﬁ*f@rﬂf tepéhlphg Qn soadan 'Wﬁﬁf ?%tﬁﬁgﬂ{%fﬁ)lo%bﬁqtgis the tip of a
{b 6%%1’{? Yl et lz Ef HE tocthi g? Hdspto gé diifn to be
00 at a t hpi'c

so un t 00 cannot
pa;eﬂedl tm%ebrmgrmnurmfg teeth. a@,n thatdiker, hand rhﬂwexerpa toothpick
UShI 15 f.00 artic| f| bre I nst .
e dn B thick sreueit S udpo R piabrd MEaNPw iiperentapareas.
on friction force. Oten, neighbouring teeth or gum
are unnecessarily dlsturbed whil e the food
gaethatliteel usage of arteothpiak tends to inareasingly wideoythagap between

SRR DB, o OBAA Rt S8 gren rurs ones

@@étﬁr&r'gdnduue R tEotRSICRS" ship Fﬁ@celmd m,soajrrd@nsu@baethat a toothplck
(US 2003/ 0, 134, 255A1) "Oral - B HUMM NGBI RD', as

troset diag fﬂosikparc‘lcie@gltxr@s 1Olé olfr@r tcap;. rathemnfif &I@Sq@hpuéhmg the

ok el b oy o MR BBl o CEEBIA Cl NGUSEE tngn. minly

defendingossrer frictionslfordeng fOfss, aieighbmmgunt@eth aor gum are
gumline. The 25 vibration is achi eved by a

NABEFeSRAHY sligtyeredradilegthe, daodypayticige/dipres ‘PIﬁ%u@tHP/\lﬁ‘f% pith its

SR FHE NEBHRR 2 WS DT B RGN, Y SBLAd toonpick
ftselb iseionokeh exribaeity defohmad dmmmgemd:klmnglal t oot hpi ck

nmenti oned above. 30 A new product, Oal-B Pul sar
t oot hbrush, conbi nes toothbrush with toothpick in a

Retghhly 04 aiemhsﬁiddmus 2@06/9@345255A1')9‘G?SFWLUMMINGBIRD” as

cluster’'s of bristles, toothpick- M croPul se
b‘pwwen doss | antmide acemes Lishihe m@fk@hrfﬁc@ﬁaﬁst gentle vibration to

RSB ARl B BB tefY BT wIRLIBRGEER' Socessories,
such as a pick and a flosser for sliding floss along and under a gum-line. The
vibration is achieved by a rotary wheel with biased mass driven by a motor.
Though with improved gum stimulation function through vibration, “Oral-B
HUMMINGBIRD" electric toothpick still has the problem inherited with a
conventional toothpick mentioned above.

A new product, Oral-B Pulsar toothbrush, combines toothbrush with toothpick in
a single oral healthcare device. Sitting between clusters of bristles, toothpick-

like “MicroPulse bristles” incorporates rubberised surface with textured cleaning
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the inter-proximal regions is seriously limted since
the protruding "M croPulse bristles" are difficult to
aimand enter deep the inter-dental area properly
during brushing. 5 Inter-proximal or inter-dental

Bot B8 PegBitaleyBotabiar ot o 10 6rL8ARG, ol b of cleaning

tmé fit@tprxirialC @gtonsT ROSEYduslyp imited ls:‘»r‘ide%ﬂweabﬂ)tﬂm’m@if M}CroPuIse
br ai ded to be perpendicular to the braiding wire

and
prnaﬁlea:taragilfagum agn e ersar deep e mrr@@mm AtpS. PreRerly during
?’FL?SK y types of 1o inter-dental brushes exist in the
etS such as "Oral -B Conpact Inter-dental Brush®
(US 5,309, 596; US 5, 377 377) These brushes may be
or, . conic rofil | nter-

cylindri cal

B%@L;H&g"i@bpédmeydﬁa 5 a3 }%éhmﬁittmp% Ofrtr@?ﬁona' device,
t

gﬁlcga@mﬁsaen@ée n}lgn(drﬁtlﬁglrgta%éésﬂi‘y Rﬁ§tse:d n\?llré‘iébtﬁ%s‘Zhose nylon

bdstiédrane hncbrmallyebraidedretbl be sperpendicuiant ter the (brainh'ﬂg wire and

Beaglint Db arBntoroHe Bhne, BuriON g Gs:  TheHy a6, many types of

'irHEF 86ntal BRidRsSeast RsthehRaf@t kalcrada bl Compact Inter-dental
SULCA-BRUSH, and plastic foam brushes conpri sing

Prash’i gus n309, §9§nUa‘Epé 37,30k )er Thess briighean mayebe cvhedrlcal or
ethERf i, plifese o RL pEAMHeR BRI SRV R Goes with 2

rﬁ,grd/@@recg‘uptp@qth This is because of small 25 el ectr| c
arges generated in an acid environmenf (mouth

batt ey ef Belrushwmsitaiaxs sel aF arRQ 211803 ﬁegl%tcua. *?ﬁndle that is
brush cores%ir oadw%oﬂe&h?‘l] akcétoratl ons,

respectively. e cores o er dental brushes are
capablig of a wﬁalﬂ$mibm9ntaﬂproklmalttﬁdsb%b‘bu\gS(Dmrmdaong with a
the brushes bristles |ack durabilit

r epl aceabl &andteepopnally fgld Betwasss {%%m\mnd one or two other
t oot hbrushflﬁbg Se handl es nust

(i) tufted brushes such as the market available SULCA-BRUSH; and

(i) plastic foam brushes comprising a plastic inner stem and an outer
soft foam cover.

The twisted core wires of many contemporary brushes are coated with
TEFLON to prevent irritation of the nerves of teeth. This is because of small
electric charges generated in an acid environment (mouth) as a battery effect
when dissimilar metals are used in the brush core wires and dental
restorations, respectively. The cores of inter-dental brushes are capable of
withstanding very limited bending force, the brushes bristles lack durability and
the replaceable inter-proximal brushes used with toothbrush-style handles must
be changed frequently since food debris trapped among bristles are very
difficult to remove. Placing a new inter-dental brush into an existing handle is

typically inconvenient and time consuming. In some products, the stem end of
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30 be changed frequently since food debris trapped
anong bristles are very difficult to renpove. Placing
a new inter-dental brush into an existing handle is
typi cally inconvenient and time consuming. In sone

B BitRcrepis o HERAGE froBh 1%, B B HE A puist be carefully

pahedbvhYor tBaRE Sigevio Aoidoleblifigsa Beothusicy Ehat dgaitiitzge ar even
protrusron that can irritate or even ierce tissue

piescelissu ingige the lipaasichegke e eorsr oksdsh Brugdhpresents many

By oot ot B rfiBted B bREofBASIe. I oo 1¢ fbdifonty the

Bassha brugksieclded 1ol &ean Imféeteble;reas @@ﬂoﬂ@ellpdheqidmus qualrty of
the porous quality of the brush has fhe potentia

DRSS | p@ternaai toaontriputet tograyiqdica | ﬁév@raﬁrm 9 ‘previously
5,ﬁg&gpeaqeg e rﬂ& f_nout h. New technol ogy devel opnents
nrn

er-proxi mal "dental care have been realised 10
over recent years. The represent ative exanples of the
rst p a |ven 3,227, 1 nd US .
bleigstechipoiooysetenryprtsdn JpBPr G aT HeRieh Aarepiif exbrey realised
g rﬁr’%ﬂeﬂi VatLl ThE réﬁr‘&‘éﬁtdfﬁé%daﬁ‘lplé‘é BHRHE first @Pdlp are given in

evi es have to rely high water pressure wt
U 6122706 & ahd S o2, BOﬂcéﬂm@e devicassofier 3 yarronsandmgisating

Shradabupter SuoERarrine! &I # fadh” Sfen. FRREE el to rely
bﬁsr‘ﬂgﬁ SwateP 'i.‘i‘ré@édﬂ@ v&rﬂﬁ%u‘lﬂr@’fﬁulkpssépﬁgtﬁr&é@ &kﬁeﬂsﬁi%%ystems

an | nter- proxrna dent al i antce to be inserted
betiwae alsot inot | effectiver r@res"emowm allaque,oespeeitlynisr idemestic

st yoomaER:ageb et PRBE IS Haflabroe tome

20 | ong strlng wth flat-faced flanges is not to be
used for normal, healthy teeth wth narro

Mﬁ e/ R348 digsloses| ARt BIRT;ProKinali daniRbrapRIgNCg alor bes inserted
G e 2 oBHEABESA Sy 10 oA GAER Pt e

@utﬁndiﬂwbdméndmmmpoummy frdnedime bgsé ||rpafs¢bargge?5d pattern. This
insertjon that enphasi ses Qn soni ; ene%(?iobas

hAlring. witfdlatdAeea Hapees ¢ act ke der eed dorypormed. liegkhy testh
f\/\hﬁnrgz?r?owsfnﬁ@?'deﬁiélig QOLIH ch8 R3Wits tn%r%;@h vaﬁélﬁé"f‘{/pes of dental

inter-dental regio eal thy type t eet
pspEbesis) wdtasbgdgesrppénmplanrts on of the space. In
fact, the head of such inter-proximal tip has an array
of parallel flanges, which are generally

ReS PEDSFiccoB AB16A1 Idistishdsest bosr-Pbuidesiehtdrgroxiptal tcheining tip for
30 the tip or cleaning head is hindered from

preem*tuaratthargemnhaseasr/oorscw@ eagtgdhbasedbaieaning. The cone-shaped
oral healthcare device with flanges is not slim enough to pass through narrow

inter-dental regions of a healthy type of teeth, especially at tight upper portion
of the space. In fact, the head of such inter-proximal tip has an array of parallel
flanges, which are generally perpendicular to the direction of insertion, so that
the tip or cleaning head is hindered from penetrating into and/or extracting from
narrow inter-proximal gaps. The intention of using those perpendicular flanges

is to press onto gum for massaging through vibration. Clearly, this device does
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narrow i nter-proxi mal gaps. The intention of using

t hose perpendicular flanges is to press onto gumfor
massagi ng through vibration. Cearly, this device does
5 not intend to nove the tip into the inter-proximnal

BRFaplet JonOVRP AR, ulTRRA RS St Bhat; TBY, R cleaning or
FREEBagindowREFPPERsin6n @xfBrhaisgua dutfaee-ddroshiyedatisfy part of its
regi ons, or between neighbouring teeth, is largely

nfgaﬁsa@mg PHEPRSA. s ﬁbecg@ﬁh.lm@d@umtﬁ:rsreroesnrnalsr%@@rm%t oF ebetween
d
e Bhog e FL ER1 nd o2 B gieaping, purose or

srrt:eturei&ntthis desticeptesiented.n t he form of el ongat ed

menber. This is asserted as an inprovenent to the
mar ket avail abl e product, nanely STIM U. DENT. This

a'dﬂtti%'h e gé’tj pr% |rﬂ%‘|| aEQﬁan?]‘SJS"" 4%@]33@3 fcﬁéd?o.;ég an. mtger-dental

INnsertion an or nmassag
Stimutator ria d:lmufmmorofrretdxngbtqmbrmembers arrisnig easserted as an

ast one t h Si t hi [ [ :
broxgment dohgermarietamleBR prodkief raraef§ il 0. 'SENT.  This
Q{téldé!éllwt'ay sBRiuReF ﬂgsbcpghén@%r pCRPGndUribdh |#R §rRalP expanding

changing profiles of inter-proximl regions.
bnds fpypeassagmu cEhe sntice dﬁleﬁs@d medﬁbrpqrmrerls cegingle solid

SLERORBC P VB, “SEE S S SR bR b eray,
ﬂevaﬂe@psﬂ slegradliamprehl Mg @6@9Sa§fe€ el pRSledvBddy to match
soni c power generator to prondte_effective dental

ehgneing, profiles diintgr-pemdmaliregiens. 20hisdype i6f demicetcamnnet be used

B B Seraf i, S VL Draif Ftnalhe Bl AHeRBh e tgianed for

mhg?slagm”g todg&hfandy.ency, they have imtations in
lifetime and are effective in special occasions only.
For exanples, tufted brushes are not effective for

ﬁqoiﬁé‘%tf'rggerﬁ’ﬁfﬁlég%lfnpe %@;‘Ea eg |an%@ t%ﬁlﬁ@é?& with sonic

%V\tee e;dlnaambr lenpramaié oef€eo]r¢live odenialdhyg' bae,k rl'cmmdlm cpower-driven
ava e device or int ro ma cl

e ity dhed STsBss u PRty (BRI peraraad [DtespRMA Brushes.

‘W\@U ﬁgﬁb?? dH\ﬁéEs ﬁgﬂé'éHg)gtﬁﬁlmﬁl%vWéntQﬁ AahhiBgCerfitigncy, they

succ y clean the t Accordingly, thefe is
@BIVEIIlr’altaitDnSeH&'j|lie®IMea‘aedaafeea§96ttV@- pepaciel andasions only. For

effective n pplian £ I

Bxafites: NueBophaties el OESpRlvs Bor MR Plque from inter-
¢lepetspaek, whereas the pick-type member is hazardous to a healthy set of
teeth and gum as afore-discussed.

The known and readily available devices for inter-proximal cleaning, as
mentioned above, are typically manually operated and require great adroitness
as well as patience to successfully clean the teeth. Accordingly, there is still a
need to have an easy-to-operate and effective cleaning appliance for inter-
proximal places. None of currently available instruments is capable of
effectively promoting complete oral hygiene.
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effectively pronoting conplete oral hygiene. 6 Wile

each of these inventions offers one or nore novel

features directed at overconming the |imtations or

short-com ngs of the traditional approaches, each of

t hese products present, individually or collectively,

[imtations that fail to 5 satisfy all of the criteria

{\Hile2e et oF GRédey mfe‘nﬁ@hs \Cﬂ?felrslbﬂé & moremovel &aenum directed at

product necessary f i ning w de acceptance

auercaming memltahgm%ora -&pnp@@s ehthe tr@(ﬂiaorh@rmroaches each
S t

??ﬁ%%e y?gdlﬁ)({tg e@%&ehp it |"¥ rdbélfl’%tﬁglgu‘hnﬂfa‘%h ethat fail to

or a

shfisfgtall offthengitera fer = cbrﬁlcallyeeﬁecthdeelmﬂermrexmule:dleanlng product
above. Surrrrar of the Invention The Eresent mvea io? .
APRESSAY frTedRiRingavidevRCaeptance: by dgpishPEITESSIPRRIS; AeRtal patients
éﬁdWo%bF@éer%l eani ng, massagi ng or treatnent, as well
as new and useful nethods for using the apparat us for
oral hygi ene and healthcare, including teeth and gum
is an ob ect of the sent .invention to provide an
Thearearaiinhantor i IMewBh 8 prdar sdanfadss, ipronik o Bt least
tétiice fe ML fdcts spsrﬁ@b?rr@aé oFieLpRbléths 'pY@sérﬁed @bsa@
or massage for the oral health of teeth as wel
gum In general terns, the present invention brl ngs in
|nter &Entlal ral healthcare tool which may be

' AL qns i nter-proxi mal surroundi ngs by
I at er aI 25 expan3| on or contraction. This laterally
sel f-adaptive device nmake it gossi ble to suit .
dhangresgntinyestiep aissi tor piesenbsi hew anhiusal! ppaeatus fer inter-

[

:éfcﬁ@rln%ﬁé aﬁ| %nhaes%%gengf& tfrg%tnﬂ;écrﬁ{aée% Q%I dBTER HUndUg¥tul methods
mwngﬂhél apeetatly frtonabdygieneoantd mealthcanee inclpdiny tekth and
t he present invention, a device for oral
JEH)-t hcare may have a front end for inserting into an
inter-proximal region; a back end for applying an
insertion force; a nedial portion between the ends;
#nts edrembjgct of thdaeprrmdhalin\pmrtbhoto Torohide eanirdet-ptdxémal oral
i nt er-proxi jon nedtoadlrectlono
hRaBhedTgntcobor aRlanAg: hahd SARET HE ARRIALE bk FAsR sftective to
R 6&n§§§§d@fd?&h§6f‘élrh%‘é1th'o@‘t@étﬁ'dsMNéWSQ ﬁumaw ng
inside the imter-proxinal region
i nter-proxi ml region can
In general terms, the present invention brings in an inter-dental oral healthcare
tool which may be able to adapt to its inter-proximal surroundings by lateral
expansion or contraction. This laterally self-adaptive device make it possible to
suit changing and complex inter-proximal regions as well as keep sufficient
contact for cleaning, massaging or other medical treatments.
To achieve the above-mentioned objectives, according to one aspect of the
present invention, a device for oral healthcare may have a front end for

inserting into an inter-proximal region; a back end for applying an insertion

force; a medial portion between the ends; and elements of the medial portion
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also be interpreted as a gap or (inter-dental)
surroundi ngs for insertion. It is 5 possible that only
sonme el enents of the nedial portion aligned to the
direction of insertion are sufficient for guiding the

R g ABPER Pl BT Bh R % ¢ of spron for
yoiaeidr evhereinthe m@arau pahuompmé tovexphnad br cehactdaterally when
el ement here help to capture food debris between

Enaying mSIdmé%%ue @xmahée@onastée clber inter-rroximalekegion can
804 bReleY b1 BRI Bbo siingegar sehlon. s

SOt I nser

pyssibedthiab ohlyesdrae leleméntsamf the mednais pbtttoadaltmedhie the direction
front end for yenet r at | | f. those e

e t ich .
ef)msaaton Frecsufticignt forgu '?'9 tininSRE Oy f"',tﬁg&&&éh %'a éptgrﬁhgned
(e SRR InodRSS S RoIsbBrient P 1 bR together with

I rection
:cemealt sup‘portuhg;shaﬂn(amnsas tdry elemelatr hereg rpayo;b’@ip 1(5 capture food

EI§ ﬁ n?%ﬂgt%e%e tﬁts %I%%%Ets%’]f%%e g[eriq 7 I8 ﬁngssl kequired

?&etrféeas@émsryr &f e idevieat e%besiamd féiotﬁé"@néhléleﬁbrt@h 8 that an
insertion, the medial portion nay goo '31/)

insestiay ftycglﬁmdedtthethgmﬁ%( e@pa@@@ ’raar@%mltﬂqdn ptlh@rfgpnt end for

PrDEMERIL o BB Ry, PAEh AR Bh B neP S3ABncing curing

appREatdhOX(e@| CRAINMES bﬁw@?“n 0 g1el) ghheur dlghdde eélibstantially
nedl a

For the reason of gettin portl on to contact

patrandigaxiotie dwtmﬁv eflinsedion gy papessiply bindenhe proper

ﬂ;g ﬁoce]kg{‘lgep %@%tqéé{%o hoanorniggr{ ?? éﬁ%&drﬁ&ﬁ%rﬁ ¥ouching inter-

Qmaabhyouﬁ@mgsam thé Qﬁedlalepmmaetnd‘agal‘gﬂehaprihe direction of
when the device is inside or within the inte

Brssxiiomithe gdiakporspg seay Ag@oedran! H%Pa%%ﬁa'%g;svﬂbat the gum’s
CABbLed 81 oy LY hRGIER L Y14 S Rl bvent proper
ﬁruer-ptdxanab aeqring for thentunexposed eintériyrokiend. regaons between

t ical tooth t b bl t k

elrbauroa Jarly EPb Yo FeRsan aroefoamerlial Reridlh 1S pRatact inter-
RO Vedi’én/%@FrSﬁﬁJhn@Qﬁ)ﬁ'?ﬁé“r 3) for tH@Meﬁbé OﬁHetrhédi‘é?thﬁi%n may be
O reduce cross-sectlo r

ea in the direction of
irmescker latemllyi @o(pagdablpenemtrmtnbdmopboﬂ‘eaed g ip especiatihémportant

25, IR g Rehe B8R e Ihg R SRR Pl e -

TOPEHtias - regiRIne, |Iafo©bﬁ|arﬁi<m@ffﬁdlém edntaeting atilitnesdss scouring,
not have to be_ acconpani ed t he change of distance

saptusies fopd dekris, dnassaging é’lf@’&%?ﬁ activien wWhefe@ Apypey which is
A3t GbRto ERpard o CoTRagt 1dt8RI5! EENESyPRY! RotfBick), may not be

able to take care of its surrounding properly in an efficient manner. The
property of lateral contraction may allow the device to reduce cross-sectional
area in the direction of insertion during a penetration process and permit the
cross-sectional area to enlarge for contacting surroundings when it is already
inside inter-proximal regions. Here, lateral expansion or contraction does not
have to be accompanied by the change of distance between two ends of the
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array of fins or filanents/strips aligned to the
direction of insertion, a few resilient filanments or
a spiral thread, etc. Filaments for the arns around
the core support may be advant ageous because

SRR TSRO SR BEHIAR, BohAMBalbBSi Rl EBRATA oy be an

arap! 6F fihe sletiiapserite/seriiy alignddad whebtirsctidybiofovesrtion, a few

gaps/voids provided may allow fins/arns to be fol ded

tesilient flemgets eeasspiral dhegadsiete. Fiamants Jehéhe Ramg, around the
S d c (R}

PP s R B8 ooy A SBORBIAY Fr4088 cptvcer

thosenivresfstips/fims and ltlmjrud:mgsupmktewmm’r dorho the medial portion

G030iethe dsice, S catird Fapi debls. o oTePus). cRBY/VEYs provided may
‘é’llé\n findfarARAT® F&He&%‘?é&ﬂce @éiilcfb § 'Ié’céra?%ijzef ' bﬁrlﬁﬁto‘iher hand,

can be arrange tagger, waving, or any o
§ins taamxhrm arccaa@mms whith are passbteotnsbelfelded down on the core

590608 ovie™ e SSe ety BYr ntdroraxii; o gundifiS makes more
eéh#&@éblmo%rlhbear‘oﬂhar|ht€r-d§ntélh|%glimf§ Fbsﬂgret ;%Q@ads% a fin has

15 filled wth pressurised gas/es or . A .
[areeearesd tharbadvine withnte seive auter ﬁ@amoar dathifins aed filaments

BB gas I o088, w3y A EgRRE Ritadle Hrranagments. whicn
\elrél o8sibRERteraffy @xpdrd ict comrache Altetndtivese thé raps/voids may
apse onto a central 20 core support when it is

t@sﬁ thecios nya Huid- tllashbalipon weeeeet%lntwc@'rofah@@ﬁﬁual portion is
h dicular to the direct
67 Rp e e GadEShr PERBC hel be. pi ston type of

nmovenent as penetration and extraction. At the sane

time, those fins nmay keep contacts wth surrou dj g
dupreferred arbedigant é‘ﬂf{!y haxe fhe medgial EPEES’M Fu e at least one

tey b c |
TREAE Phersblt sy RoRf BN fﬁ"m?.“%ﬁﬁ%é‘%%%“?ﬁ“%ﬁgs arm,
guimg oAmoemmber.pr3dckr device mbaylipeemit thage Hiueecqlllaeseuonto a central
f or med bx a ﬁhee& Or | ? heet for Those, (moul

£PF RLRBOT: WASBohriSSHIStet ihasUT oAy e BREIe: s sigiaroximal
wedieh sQﬁﬁf%ltechécér‘éﬁbbé}%eﬂﬁfctﬂdrttbetﬁeotﬂirécﬁi%hhoﬁﬂ%eﬁi&ﬁ is reduced
surfaces for 30 cl eaning and massagi ng. A fi

sdvichabelpsapisten tgpe of eaoveraenioastpemetration; and esﬁaptlon At the

see wnPb Rt RaVReEB PR i Sl D OTEGR resiiont

daffrehamee bhz%nfng{;of fasedginy i8 thid poEsibleoto béta"cb@mpllslhed when
addi tion to scrubbi n actions, gaps between

R §RVEEMONES its B 5)0(5t,|on between teeth or gum.

Another preferred embodiment may have the fin formed by a sheet or in a
sheet form. Those (moulded) fin/fins with continuous surfaces may resemble
spades which enable scrubbing activities on teeth and gum surfaces for
cleaning and massaging. A fin's surface may be textured, perforated, or with

saw teeth type of edge which scours teeth or gum surfaces more effectively.
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its core support nmekes it easier to grasp unwanted

food particles for inter- dental cleaning. Filanents
or strips are also possible to be formed in saw teeth
5 type of profile. Strip may differ fromfilanent by

AREIE Rt ahiboRentiaf 88 hale dfib h, Ry o Bment or
Kirfp2 MRHddifoh fRYerupbigt adtiong| biips betwedn hé@adbhrm@ﬁwnhents or
its lateral directions, such as a circular

8% Rose supPOsn BBkas i .eamierARo OrRSP HﬂWﬁ@FﬂdeEP@T‘@@ﬂ?Qﬂ%tfor inter-

ol s GBI 5 4 o

tcfﬁ'dﬁl%l t h®tript enayoriffarr front dildmest byhhavimay brezdth in one
the nme ortion to bent or curve to swt chan

prientaties kaing hreaderefhan the ether. SHChRS: AR HossSe 3Bfarged strip.
H‘%@ghfﬁﬁg IS g\?ds@aﬁﬁ(}ﬂla/%ﬁalsb%%ﬂm |nb§II Es g8t 'o‘ﬁ?&tlons such

t ube provi may or may not have Its front
as /aasictultEradroesrdectigrestedire. Besi des, the core support
body nay be perforated. These features may facilitate
di scharge of certain liquid for treatnment, cleaning

?\hﬁthéxgﬁé Yo erﬁboﬂﬁ‘w%ﬂt'rﬁ@)f h&feé @ r%iﬂ@ﬁf éhéff‘cé‘nﬁétﬁ@d to the fin/s

orm e squeezed to col |l apse for reducing 20
fca‘t&umlortmg;s&fhem:carmpoambb/ ts@muifapletselnbuahg:ﬂar@nnected either to

t /
BRg et MR Ehbod henhalPIRa0s mRdahBaridt B aEnk or cyve to sut
ehaﬁ@ﬁgq.frofné@@firﬂéf-déﬁfeewdsy by changing a distance
bet ween the ends. A special 25 advantage may be

achi eved because el enents of the nedial portion can

?ﬁ?ﬁﬁql %fﬁF‘{“eedgggAg%@%éthg%ﬁ, Ha tfﬁgtn&&r %H 6’8 a Fesnlent tube.

rheVtubkeprentiddentsdor mdyahet hévéillteef%mtwﬂam btabk ends opened.
device. This can possibly prevent the elengnts f

Besitgss jheccere supprit Rady sy dssipedplated. silhess featlres may
lfé%lﬂéfe"@%)éhgpgie rc(eﬂﬂl?\d t?f\% ! (e%?rﬁéﬂ{é angg él?d Moreover, a

desillemcr@r@%ppen i faetubedntmandy becéqueelzdd tosopllapse fbr reducing
accunul ati on of mater,i an armat _a ce LN

H GalBr 0 TOSTEROHL LRSS B3t el ans MspisEXlgedich are made

ghkpirghten laterally. By adjusting the 10 all owed

range for the variation of effective distance, which

is the distance between the front end and back end of

?@ﬁej{"‘@%fﬁrgégngﬁbﬁ'g@ﬁ’? 'g'\%&l h%‘%@é h%dlal?oﬁc?rjtlghet %xpand or
contract laterally by changing a distance between the ends. A special
advantage may be achieved because elements of the medial portion can
possibly extend longitudinally in the direction of insertion to absorb the arm’s
transformation when they are compressed in lateral directions of the device.
This can possibly prevent the elements from being squeezed to one end
excessively or stress inter-proximal surroundings by laterally deformed medial
portion. In other words, the change of distance between the front and back
ends may avoid the accumulation of material of an arm at a certain location

when the arm is required to subside or straighten laterally. By adjusting the

10
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5 Anot her preferred enbodi rent nmay have its nedi al
portion to expand or contract resiliently. O her than
resilient nmovenent, expanding or contracting can
possi bly be achieved by a structure used in an

%@%&!ﬂiggnﬁge@f eth%ﬂ}arb%}‘%ﬁwﬁ %@%ﬁmgﬁcé,?mﬁ is th(te distance

BEfEEr fhe fidrtedrgthbnd @éck lemdt 6ff sn eRsrentedramedias pOf'tldl'h@ user is
medi al portion nmay be 1o rigid and still allow the

ressible t@dﬁﬁﬂ'@?ﬁ f"@ @SHBﬂ@'%Er%&TPPaCt laterally. On the

ot her hand, a resiliently expandabl e or

contracti bl e/ reduci bl e body may be nore preferred

haothes epidfeped sébydiemedil aayt hav@lats' ceedial tprmlnlmd‘n itbsexpand or

Rorei B e RO BB B, S 5 Lomvacting
[ Sk y 1,0

A LR ShE oty U eOR LRI 9 bl Thero e

tuhbrelaicah ghangedateral eovesage or breagih rycthebmovement wé a lower

rotation between t he ends, arqund an

nRsEioRGhe SERERE Re. o B terei el e IS ndflal pation may be

flg@nén@rstlh’%%mﬁ!% Y HéFhort k‘@e&BQh@'or?&rﬂ@H \RBrdll9. On the

stretched in a helical manner so at it m

atrmnnhammeacmsdlendy eximnd@b{aa@rmqn’i@%hleér@dwd@ bod@ may be
rotatin back e be th d.
iR e RateeCR@sct PoRTHriutils Y feviREE fodif s surounding
RhBUt NAiwalst BeingPoadjuisied Gy ectusar. of A nml‘lielnonme‘nﬁber is a
t he conveni ence of discussion, is made to

be
romxnennlace: sichi afastanigss cieeladramyien Slement: @tc “and they may
§¥§tlﬁ{% This is a possible 25 alternative to reduce
arge the lateral profiles. Another preferred
enbodi nrent may have at | east one el enent be flexible.
Fl exi bl e nenbers can, be simlar tq dentalqlflo S

, Which
Aapthest Peasersed erBediment jexuNave the | e 0%y 0; gEpand or
?ﬁfréétedv r&éﬁ@%&lgq??@ﬂmeﬂntﬁétﬁ/ggb't@% gglfds%%ﬂn@%n insertion

ri ngs ‘connect I ng ont a
\%«m vlngmthbr wonds, & rothtiomef the froet er pacikendimay eansei¢he medial
en t e wth ortin th ddl e
Rerids & Be shaEe Ther haice Bléings 3B Rkt ay Wiaharau the core

Bﬁoﬂheﬂ{k@ﬁve@ﬁélt%ugﬁr@ct%ﬂf %traﬁﬁgtmelbaeﬁ bRdaRayt banthe more
t direct di stance between thoSe ends of the dévice

peeferrad aption fdrcqmystrycmm@urms%agTMensertlonsamtp@lrﬂl@g in the

DS kP terhiof b TReert G B Mg PER @it bionSatii§ e to be
e XCaxis iy RDimensioableeaitesaheoedrdiraité gystem.nThizdis a possible

ext ent . _
alternative to reduce or enlarge the lateral profiles.

Another preferred embodiment may have at least one element be flexible.
Flexible members can be similar to dental floss, which may not able to keep a
default or rigid form, unlike resilient elements. However, a plurality of such
strings connecting the front and back ends individually may still help inter-
proximal cleaning when they rotate with a supporting rod in the middle as core

support. Here, a string links the front and back ends may be more preferred to

11
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5 Anot her preferred enbodi rent may have at | east one
el emrent be resilient. Normally, a plurality nunber of
resilient elenents (e.g., string, strip, thin rod,
tube, flat bar, etc.) are used so that they forma

RRYBHAHn RS o BBt HUSVAER RSB Iels 8 dovice o rat ne

A6 5 Wlﬁ’g&hé say whew littis Dumsidethé irtepproximal &aglons where there
functions of the device as capturing food partic

reaa@aazqtergabﬁup@%urTh@-emgtmeg %.b@@em ar vw o U@mg €S dovice
Frf??c%éh“?é\}e f’f’ét% Riiteq e of the

i ONS eV|ce|s wed to rotate,
ei t her passwely by its contact with surroundl ng or

Ao Ve'n%rﬁ?é’%@ Wrmt Orlmdebl \éﬁgyré}legleﬁgtoleher Bﬁwree qrﬂ%%t be resilient.
NU'rM hyr & &ur&ogﬁnﬁhﬁ@\?rﬂﬁ re§|||éﬁ‘leéleﬁ§?rfte §8icP! §tri‘ﬁge strlp, thin rod,

reS| I ent | ow a mag nltu
mqmrftatdrraroetcc))me azsedoso diati ﬂreyofmmbadgoumsg @edy arbund the

t h fluid dispatahed. throygh th
JBVRES o ) (A HARE 20X EMEani i gre { FARor springing

bﬂh@fmé’rﬁ@éis”ﬁ{a r 8HABIBSshE ofSRBEpiifRbIeaARBESNS MQhéEerce as
preferred enbodi nent may have resilient tube el ement

capﬂuosge‘eed cmetlc|©$, messaging andgeoaring teeth/amm. A or two such

|tsI teral. surface ' ' [ L
RS Rl SRCBho BTGB e ey AR 188 gvice i
@%\hé@'té ro@es tdither Fariivelyy ftheodRict Aith smyoUrRNgy or actively by
openi ngs at t'heir various pl aces, such as front or

paoRtoEAdi¥eNor on their side surfaces so that i nj ected
fluids may be rel eased through those perforations to
enhance cl eaning as an exanple. 30 Another preferred

@motbrnprifemnay drabedinientemayendveaitiae dddment thebia subees A tube
or other forns of snall protru3| ons. mhls na aIIo

sheclere ciibAt @eaant eEnacasidiex|oe KRges ?Bmﬁﬁ kengnay allow a
Eﬁ%llge 1 |ﬁ1%re b6 éﬁgéﬁbﬁn@%ﬂtm{dﬁgﬁs@f RS ! a’sbo%Sl.C Besides, if

can so POSSI e interprete
therstis dsome\fleiid dlspatd:hfrd thmt@ﬂnltbe tulee htneqdedce Mmay fietther help
referred enbodi.nent. may have the elenent to go riee
o dlraments.

eﬁ\"mgaPri’?athe“tS” InfsEPOxinalgamns il sememe

with soft-touch on the external surface are

Another preferred embodiment may have resilient tube element to possess one
or more openings at its front end, back end, on its lateral surfaces or in
combination of any of these. Those elements, which surround the
central/insertion X-axis of the device, may have openings at their various
places, such as front or back ends, or on their side surfaces so that injected
fluids may be released through those perforations to enhance cleaning as an

example.
Another preferred embodiment may have the element braided with bristles or

other forms of small protrusions. This may allow those elements/arms to scrub

in the inter-proximal regions better with those small lumps, pricks, etc. Braided

12
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desirable for contacting gumwhile a stiff core is
better for a nenber's profile support. Miltiple

| ayers of coating and overlaying build better quality
menber for many situations, such as hygienic,

yersagil refile r I nts. ot refe ;
5 ocho RO Ho o b ERE R SEEHe WEleF Bl OMEY suitable
tgchaluegnsymet ri cal manner distributed around the
insertion axis. A balanced/ uniformed circunferenti al
di stribution of nmenbers around the |ateral
i i . i bl , .
ApbREr sRReENanEaRRAR e afE B BRI omprise g puralty of
];ugvegs OGMz_ﬂéFiastngmeatayersi V\ﬁtihr scoftﬁc}gmtmonsthe extetnah sufface are
ood particles hetter. Another_preferred epbodi nent .
desiratie dot Feaipstingrgues Al @ SHI corens helsE /) & ea gEs profile
S i . 1 - .
SHERLES MRy ordoi ot diftg, At b6 Rng BT eRMHer quality member
tartmaicy sitveatioms| such as hyQicnia versatitd prfile rdauiremerder
put the device in contact with his/her oral
surroundi ngs. Anot her preferred enbodi nrent nay have

ARBiHr iTBfRredl 4MBbdIRMERIRAF hivethe BRMdRS leithet 8RNGHIy or in an
wth additional materials,” such as rubber, polyners,

pBsyhowinigalt | lamner ddistriattesl e ateund | dhe. Rsediont haxis. A

RrAskeARReToR vRumERentBCERIr iRk ReaRR§ arBlnd the lateral
trattidPSlaneS¥al possiBRRIHAIE bAIENEEd OrbtaticAt Afbvedidht while
A partially covered nenber, such as front snooth

purnosefullyilpaving seme eperings/gapsiNoidsarared cirgumégrenags to catch
' entry or insertion using the front
B b T

as effective scouring 30 using the
m ddl e/ nmedi al /i nternedi ate portion. 13 Anot her

preferred enbodi nent may have the el enment be ,
Rtaine Prefesesr  arabedieng, B@Ytiﬁli’(yﬁs It’z'%?é‘?i ofnaterials  for

. bl . . ' _
SPHESOBTORIRAE) S, B8 e R Gort Bcgiclr cuas:
imdcicdted, mbtexiild. e, This efeaiure voang possiblyApaivide aftradtieer fegling or

eI caffasy PRGN e iRt i [Tt iy GRDiRSh; win hisier oral
g o' Duri ng t he & reat ment of i nfected |
Another preferred embodiment may have the element either completely or
partially sleeved with additional materials, such as rubber, polymers,
biocompatible or degradable materials. Here, the additional material can
possibly be the material which makes the element itself but with extra features,
such as geometrical or colour related, etc. A partially covered member, such
as front smooth finish while middle sleeved with textured rubber, may provide
smooth entry or insertion using the front portion, as well as effective scouring

using the middle/medial/intermediate portion.
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areas, those contents may be gradually rel eased so
that infected area will be 10 heal ed faster. Another
preferred enbodi nent may have the external surface of
the nenbrane be textured, roughened, porous,

r | ,
i‘ég haq(? pi%fg\é\dﬁgil rﬂb?ﬁ'gﬁea{e@” &ﬁ?\ééa(q% IaI(()afr‘}éortiher lTﬂéJﬂpa | thne or
fiore (thilmlr @S)nu?m@us Ib@eﬁ@ﬁenatddalt aenposdiblat tor pmvcde thiaterrupted
external surface are possibhle to assist netra
kst s BigheAevics and Andewche et s o B ctat frale.
E@’X?' ? the menbrane be resilient, inflated (as a
oon

in conbination of these. For an exanpl e,
t he msnbrane that 20 fornms the nedial portion can

i bl : he .
RACHIer. DrgTeuphnBracment TRY hevo: e HGrag o 108 Ggmbrane
t@ﬁg%rsrgﬂ |thbp|rﬁeh"@)¥§r'ié gfad edithodveathiemt i rr‘ﬁe?céhﬁfs Okuch as

ne may be inflated or pressurised
umdixtamemtsn sobthimg Iget,eor other dkiids. erﬁurm:ltma trpatme@MOf infected

i, 4RO Bomiers (MZof AfadiH, BieBec RN itedlsd arsp wil be

Bbé!e@ fastepot . This bouncing structure may ensure good
and continuous contact wth its surroundi ngs when it
nmoves inside inter-proximal regions or gumlines.

é{f\?ﬁﬁgﬁ{e‘gﬁe‘@férﬁgpgﬁ&ﬂ rng%hg\'?@%e?%t%rrgﬂ %gﬂrg?fé %?.}he membrane

Eéyte&ﬁjrédvﬁcﬁugb ulporead, useatiesed vt etpptésiblmpdeshort spikes,
can possi Dbl e recycled, disinfected, or si

QE‘]IQV@éeQPW ehannels, flanges, &rpads.Plop rmullagrnbﬁﬂw@ures etc.
é‘dﬁd@ |8Héyfé’é’tﬁfegﬁn%nc‘?ﬁg é)ktgfhsal &urfdte are Rossmle éo assist

rep acea etac abl e device Tor disintectio
penbtraon, rabbingtanteiappaigs etqr event  unnecessary vvast age
of good handl es, especially when the handle is

equi pped with sophisticated control or nedi canent

AN prefiipdy en r%en@ n‘eé;}ﬁha% thé %%b?&n@ﬁ’@%sﬂ%ﬂi inflated

nray elntegrat tha For sone sinple or
asvadusdloodpor treeomblrmélonc;ﬁ thesegFat ed eMaInnpla, thenaesbrane that
ble for one-of fl/t,i

TRt s, el o SR8 Bessibly e SURRIRECS reifdice of the

membrane itself. Alternatively, if the membrane forms a sealed body or
multiple layers sealed body, the interior of the membrane may be inflated or
pressurised. A combination of inflated or resilient medial portion is also
plausible. This may make a balloon type of device, whether it is filled with
some pressurised fluid or not. This bouncing structure may ensure good and
continuous contact with its surroundings when it moves inside inter-proximal
regions or gum lines.

Another preferred embodiment may have the device attached to or detached
away from a handle. This may be a very useful feature as the detachable
device can possibly be recycled, disinfected, or simply replaced by another
one. Since proper oral cleaning demands highly hygiene conditions, a
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10 Anot her preferred enbodi nent may have at | east one
core support along the insertion axis. The core
support may allow the di stance change between two
ends of the medial portion. A core support for the

tinaseat iRl a8fich Yof ApinteblEh e, Byl deffped. 1t may

§Fsbf Eftﬁfie‘ht dnddesBBly @btady Bfi §eod IATIES! espgialy when the
for bending, rotating or tw stin r_gfqietc The core

bapderis mwpned tmﬁbspph@tlgategew tfdmegiqaments ¢qntaat supply
ﬁ%% ge supplied through it. Another preferred
031 ment may have one end (e.g., back end, front

end, or 20 both) of the elenments connected to a
slider that is possible to npve (e.qg.,, spjral
pretressaretaireq iembadigentdape. i Qﬂﬁgtaﬂdov@}ha? dRyglg-ndor some
%ﬁ‘iﬁg%ﬁﬁ@\?/r&ost 'c{g)é viddsS aCdsife lﬁté‘@ra@f With" a haRBle ﬁﬁg 1% suitable

evice nay be sebar ate I nt arts wher e oOne
far one-effiime | (dispesableg usageeediicte raay |heseppramlaﬁ®rfoe travelling
V\,h||lﬂe the other guides or carries the nedial portion
8pPlGRtioRSe| enents al ong the core support. Allow ng 25
the front end to nove along the core support is also
possible but it may not be the nost desired because
Almomemyefmmnbamwheememaal hawsr et taast com mesunp@rt along the
lnter rgggl)é, d erq,g gﬂsggrrt congll 3&3?%%%60? a%g be‘tween two
@HH§%T Y nledi @ pdrtion O édteQuppbft B tHec8evibe PESS bBIsimilar to the
di stinctive advantage of this arrangenent is that the
furgitibnenfta pi¥abwhichseradte thaeHewse ddtmpropss sesilience and stiffness.

f‘H@nBY %ﬁgé)r §||'ot\}}§ep tnésﬁ E@?%@Pé@r{ fdrrgﬁoﬁ)ﬁggg}ggé{méﬁwéﬂdbc Qtc. The

eory sapped mypythe tabédire o porforesed isontten fluids aarebe supplied
support, in addition to the resilience of the elenments
fiHeHgBItyes. Another preferred enbodi ment can possibly

have the slider be 5 set/affixed/|ocked/adjusted to
certain positions on the core support. This neans that

Ametiter\preferraal e opineerstahap hale okedendsiect., back end, front end, or
certain

beth) aqfﬁhgﬁfemﬁﬁésc%fwetphe o lﬁ%m’ﬁéf @@%ﬁﬁ? & Mug; (e.g., spira

RESHELECR, |97 ik, o) ARSI RIPIER RSy Eragplre i case
thee baskippéont end\oédh@kiewgetmey bersepangiedrinto two parts where one
I?’)ra'rtn% sﬂF p%ls's% t§ r%gglve an insertion force while the other guides or
carries the medial portion of those elements along the core support. Allowing
the front end to move along the core support is also possible but it may not be
the most desired because this may prevents the medial portion from entering
inter-proximal regions or complicated the structure. A movable slider may give
additional means for adjusting lateral profile of the device. A possible
distinctive advantage of this arrangement is that the resilient members
themselves do not possibly compromise the stiffness for insertion purpose

since the lateral expansion force is also possibly controlled by the slider's
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to or further away fromthe front/insertion end from
the back end may regulate |lateral profiles of the
device. The twi sting notion may be achi eved by
propelling the slider along a threaded or a tw sted

SRR A et AR i Blfen R in BEifbhcs e eloments

HephsdW &L d/ cust om sabl e | at eral profiles. Another

preferred enbodi nent may have the core support be
perforated at the end or/and on its |ateral surface

f I | fl me 0 I 2 :
BBeH o B PRY LA OBamEEAL AR fuo Zhg, e bo

Qét/éfﬁkéd?/ldmkﬁawdmsteé o cepthips positivps an rthieoicoks Csupp@rt This
In addition, when required, those holes may be

meanstbet e %YW%@”QM aamrﬂ@eagr Inckaslt sach Bk e%C%raafntﬁrof"es of
hRKEAi rffﬁ ﬂ'? @ Eéﬁ? %TF@%%%@% nli‘t?é/rg dtlfe device
or S

evi ce contacting i1t
&HWEQMﬂﬂomgankﬁhe paSS|ve rotatlonal nmovenent is
possi bly perforned by the contact or friction between
the device and its surroundi ngs, such as teeth and

Q\Hﬁ‘thérrbr@Fé?Péd BRIESHmERE MR StPavf tHé"'§I|d1=ﬁ‘Vbé7?ot€Péd/tW|sted around

provide freedomfor the dévice to swvel and change
thescorei suppods mavedsalong the esessitppodt, of hethaxBengthe slider closer

i nsertion alth h, no, act.i ve .dri Vi

e SERiieE Ay B aindh e BaEhB A b Hidl reauiate
Pa?fér’a@%r‘oﬂlés”%y ABaBkeiceaPtTHd NWistingd mdlRAr intay be achieved by
especially when it rotates for conplying resi'stances

arapadling thendlidey alpnofa threadad onrotwisiedpbar, drewetting/locking the

SECEC G R A s DALY e

@Qétbﬁﬂsédlbaétbﬁﬂsétﬂé |dtefal piefese, such as an electric
nmotor, a nechanical w nder, or pressurised gas 5
povvered turbine, and their related transm ssion

?é\ﬁ)?ffég&refetrfed Qﬁ%oaﬂﬁ@i]\terpag‘?\%oé%ﬁ_%ré ? ?r | Pb%&ftated at the

massagi ng, or c he e

eny eawd 98 ke laterar syrfageofse, deiwehngsfltmmplA@ mentioned earlier,
vi brati ng or suckin etc. lo Another pref
ERBBAMDREH theesP fﬁaﬁP@%Pﬂé“?btpﬁf’F‘Br'?OH@ E%%%%Pte%%‘?a'" medicines or

ks¥d dana%ro%w U Ty éHdlt'lcSh GO Rakiifsy, hoBetHbled Mnay be

er wor he triggering of rotation of the device
uaad farssiidtion deeing gleaming asutrvwantediiicls das be takefleawa)s
rotate when required. Alternatively, certain patterns
of rotation may be

Another preferred embodiment may have the device be rotated passively for
contacting its surroundings. The passive rotational movement is possibly
performed by the contact or friction between the device and its surroundings,
such as teeth and gum. In other words, the base of the device may provide
freedom for the device to swivel and change revolving positions with respect to
the axis of insertion although no active driving mechanism, such as a motor is
provided. Such repeated insertion and extraction may enable capturing food
debris especially when it rotates for complying resistances and surrounding

profiles.
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prel oaded to the nmenory of m croprocessor/s equi pped
device as 15 recomended rotational nodels to user,
which nmay allow a user to pick up sone manufacturers,
wi th recomrended cl eani ng procedures, etc. Another
preferred enbodi nent may have the device be able to

vi brate. Proper vibrations may enhance the effect of

RS ERG frafarrsll ehtdiment Afay hald eie peeiceriedotated actively by a
enbodi mrent nmay have the device to vibrate below sonic

fridgaemerhanisinow Thee dlivineymecharism Hsadfobachw dotation for the

i ol odai ] : ' f .

Be7paY UG 4ot TN BstaNkEP o Bty oo
gowiersd Herbide .eahd thebr atlatedbtraesmissiore systegngneteesmay enable
RArbRr RS 15 BBt SR en st R L ot

LA PRGPCRMG, IRePERIERe, SHAUSBIR SR i r ek,

dvice be able to vibrate at |ow audio frequencies,
such as between 20 to 400 Hz. Wthin this range, it is
17 observed that the cleaning effect for teeth is

PR prefBrrd 8bdafhbRl nily hawd Hbl&atibRbeotdftFolled manually,
ranges. Anot her preferred énbodi nent may have the

autanoatidally an én taprbibatiere oft both. 33026ther wagssitbertripgering of

815 ‘e MR oA ieiefl, 265 Rl B oHich gt ths deviee
yothteatwiogn hagulteen AlBsaatasly,aseRamsipatterverof sotatiall may be

for inter-proximal cleaning. Another preferred )
ereloadednto mihehavemane @vimisrooge$sortso eAviPRed dayice as

SRV TG g P o g b i
6On® manaficturens)with ricehiménded cleahing)prosgdirespetsi bl e

to enhance the cleaning result. Sone patterns of
vi bration require conbinations of various suitable

gﬁégﬁefr’rpgr?i‘e?ﬁe% é‘%oefrﬁ%r%tl rﬁ?y Walg 'fhé@%vﬁ%rﬁeegﬂe fo vibrate. Proper

massagi ng effect’in a nore effective manner.
Ibratmisheaymrtfaece dde effectdofrreassaging bad elaaninglevi ce be
able to vibrate with an anplitude of 2.52mm
frequency around 25050Hz, instantaneous velocity

Another preferred embodiment may have the device to vibrate below sonic
frequencies. Low frequency vibration may be good for dislodging tartar or
taints off a tooth’s surface better.

Another preferred embodiment may have the device be able to vibrate above
sonic frequencies. Ultrasonic vibration is possibly very suitable for removing
stubborn debris. Care may be exercised by trained personnel to prevent

cutting into soft tissues.

Another preferred embodiment may have the device be able to vibrate at low
audio frequencies, such as between 20 to 400 Hz. Within this range, it is
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at an arm 1.5-3.9netre/ sec, or in conbination of any
of these. This set of paranmeter may possibly be
suitable for the proposed size of the device in 20
getting better results. Mreover, it is also possible

bBeEIRE' s, o BRBRTIEE R (G bARCl d5UA00, rRaeafybeter o
é@immgnhmgﬂgrrrgmﬁmwi ment may have the device be
able to release a 25 material, such as gases, solids,

sem -solids, fluids or in a mxture of any of those.

ﬁﬂb’cl%? ;?%f%r‘?é& é?ﬂiﬁ@&ﬁ%n?!fmggg#% gﬁé’id%?/i?ez \Ag?éér“,fé‘tvibrate at

quid oxygen  enric r, sal
860125 Biz. g@e@sideting. theaactual owchanismmibnt vibratighasush as by a

FRIANG e Wik ARt Grash. difs BIATHTe8 TaoeCpbaybration Tas been
PB&&%H@%@M%ggg{uﬁtabw%h@gﬁﬁoml Ranmcd! | oved

or a user I'catlon e sachet or pocket
Is provided in a connected handl e for discharging.

RO S i A A A BT 10 vt
%8%@@1}){ iﬁférrm!i’cﬁﬁ'ftltyF %f&}qdv@‘éhpﬂeodét@ﬁnﬁ%@dbﬁterﬁg@{égﬁf patterns

preferred enpodi mrent may have the device be abl
pbratatien ée.95 dordinuhusyr istaratittentaptc. smel ks pogsible, toggnhance the

anti:bacteria ut hri.nse di canents. . tooth . r ,
Blaning fost, 2 e Pttty RER Vebhish PO BRARlnS of various
BowsRd mbstds sizes edridprofiled ehide\hag dohi@rg clermiing/gizissaging
menbers) or supplied via an auto/ manual punp may

efegldn asmete effecireamanngbases so that the device may

be used as a donestic appliance, as well as a nedical

tool or equipnent. 10 Another preferred enbodi nent may

aothdrirefigrddC embodiragst apthaetthd devicechpaibiietb vibrate with an
rofile duri ng insertion or idle nodel/stat us/groce

P . SS. )

BAtAltuste PhesRE 2p1Br TradeRsy 81PuREh9oPsS0HE dnstanianeqys yelocity
NGy L& | dl e ,

S8 PEAS LA 6 CBmelion J0ER) o s, Thi set of

patsaheten muy pdssitdpdee suitilenfarthe proposed size of the device in

SR B0k S Ehedesiod S ebia § A Bocossor
SAOD AR 2BRicl, 0sE Condalng R tius
adjustwenub better when it is in the process of

entering inter-proximal gaps and it may

Another preferred embodiment may have the device be able to release a
material, such as gases, solids, semi-solids, fluids or in a mixture of any of
those. Solids as salt powders or smoke, fluids as treatment liquid (e.g. oxygen
enriched water, salted water, etc.), or gases (e.g., air, fog), or multiple phases
mixture (e.g., bubbled water) may be in forms of some medicament
administered directly to infected inter-proximal regions. Toothpaste may be
allowed for a user's own application if the sachet or pocket is provided in a

connected handle for discharging. Sachet or pockets filled with treatment
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al so offer sufficient touches to its surroundi ngs.

Manuf acturers nmay keep both 20 options open to all ow
users to select the best node for thenselves for each
device and this nay be done by setting an appropriate

TR P BB 01 e SRR Bt Yor usor

attasteirstherteandidonbus, triangle, rectangle or the Iike.
Those shapes 25 may naturally allow the laterally
expandabl e or reducible body to regulate its shape in

?H‘é%‘feﬂr'e?é}rredmé}ﬂgé nﬁ%gc hé()\?é)stﬁe Qfdé?f idd B2 bé ?@Sr%lease a

e I nsertion the devi ce. oth
peal&rwarednaehaulsuehiasmq’cehm attl-baa@tetla anq@uthtinse, médlcaments
t he nmenber C oss ection b cul ar, oval

Fc&hm@mo&tﬁegl ga a@r@ﬁgpbe V\n,p 'Wﬁ%ﬁ%&%lh%@d at the
ﬁ{tertlcg}eoflthg%‘ev e@?ﬁcﬂyr Ph't %%ﬁ%‘ééf §@§;ﬂ%o°&|atdheauto/manual

nbers 19 f p Scru cl'eani ng
pammalygavgetmnﬁmfmami dlisesiseg sof that the device may be used as a
r,esi I ence{\st i ffness" of thoae Cen‘Ee ar_being too
dpmesticAPpliange, aggkell &5 giedical Lot RABMSHi ment rmy
have the front end having an additional 5 guiding
nmeans to ease insertion. This is because a hard front

Anathssspiefeyedreambodimant noayi have the devigedo drke eantracted or

EROS R BRETE IR iSRaBrier, e Tl Bt dIBIh8Es. Both of these

Bﬂifﬂé@fénj%f y midhyepdssiblenadwemigges BDARE . insartibn @fldtbé hﬁcbde For
shapes hese exanpl es of (%eometrl es 1o may provid

s¥ampita @pngtna@adcléterﬁ’apr ke MR MG Bgepipry androiation much
%%gfepe ViIF¥h Ce cﬁﬁtrﬁ?feﬁ/ddﬁ%ﬁ%ﬁ'{eﬁn d@Ofé:ee)éH&gt 5RNink&}-proximal

I'nt er-proxima referre
w@lodlfiﬂﬁnbxpeueIﬁI&N@ Iéstserﬁdsiama ttmnngosmwﬂx&panﬂ later to capture

S} POAPtoleis WHRS T Pias  ByinS SERGLAT i @Epangie profile may
Ieh% Gélfbr@&’ﬁﬁﬂeﬁ'lé’ wPfh%Vﬁr% 8s bf BhéringINRE -?ré’)ﬂnﬁ‘??ﬁ’ﬁg'éna it may

| e an devi ce. en novi ng arou In o
atsat dfferssufficiznbloeiches e dtsisviroohndings. Menifasturers may keep both

hapdl t | handl

Gepes oPeH B B isBRaIP BElestins, Bes! BiRcisy yingMaBlgs for each
%:\n‘é@,rbrféat'ﬁié%ap%sdd@é By eRiPgndy aphapfatel Sffedtivbidistance.

swi nging may all ow the device to have extra manoeuvre

20 opportunities for nore conplex cleaning or

A B8 YB0oBliL o] SO0l P 15 ke tre
frn®s bkan Slivé stdre, cea@hbogstriafgy, regangle crethedike. Those shapes
may naturally allow the laterally expandable or reducible body to regulate its
shape in a convenient manner. Besides, those profiles may ease the insertion
and extraction of the device.

Another preferred embodiment may have at least a portion of the member's

cross section be circular, oval, rectangular, square, hexagonal, twisted

polygonal bar or the like. The cross-sectional area/shape of the members may
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snoot heni ng or hygi ene purposes, etc. Coating may al so
all ow one to make 25 use of hard filaments wth soft
external surfaces for confort touch. Another preferred
enbodi ment may have the device be equi pped with

AFRER" Bel GBI Bind B PRpadfh, HFBuE R Rbromising of

ﬁbsﬂ@n@@mn'nbs§ eNiRse HbmMBesd 6f baing t668RAM attbielredge.
sensor, 30 vibration sensor, other sensors or the

like. Those sensors are p033|ble to nonitor pressing

y tper .
ARofer (RIFER sricdteh? RrE R URE S I rElingtin additional
gﬂiﬁmmrﬂatd eass ifsertidd. drHié ds emcausera baodifront lemd possibly
an exa a, manuf act urer n prow e g tiner
TEKER Amasae | inggrioe Gsnecialy Wih FertAIR geomatEes oraratipg help.
session or time to replace the device. This nmay be
suitabl e for sone advanced versions of the products,
N\btﬁerqn'pfe;rrecbgmtmdérneﬁbmm/ bave Itearguiding aneans asoa portion of

erta'idn scenari os. oad t?_\ensgr nay Eelé to eve tri
'ed ﬁb@ppsnameren%m PBRMELSEAPCS pLBESS EXR gPics g geometies
H%{BPQFd?/dH SYRY b@ﬁ@? io‘é%céoh‘?é BBa4ccRsshied s f&tbﬁén of the
sensors be 1 ncor orat ed together 'with
tiavise, foesotiisseartian aegmwtaetiormm the intesrspxiowd se@ipnsor
the like. 1o Another preferred enbodi nent may have the
devi ce be connected to a filled bag, sachet or pouch

AAbtHftReRied SiboaimeHt riap ahas dhedevice Bedmy thpalblevifevinging
to teeth/gum Oten, this may require a handl e

withirppeectiptits wnﬁﬂrw@g haadle inyarigus siestions, massively, actively or

g O SEHEASB, FEATED i S R g and e

gbgiedl NYWheérw ImeNh careundsinsags’8 gnodh, An dlekible pmhecﬂ@ﬂ of the
enbodi ment nmay have the devi ce operated bei ng operated

devigedonis hgnﬁ@ BayepaEnit jRsfefestigiind, hardiing of fog sisige. The
%EQl@b%éQﬁ%e\/agﬁ’&%{émnng léshﬂﬂor' Hﬁﬁ%ﬁ‘%lan’PBY"‘?f P%H/@P) ¥ bouncy

tterles I'n conbi nation o
bhese. THaiactivayswiddirg ma/}eallmupthbydé\oce dodievieekira, manoeuvre
e. g r,g aio on of the 20 device, can BOSSI bly be nade
PPROZURIEBF EOTIBRMREODRIEXFIRARIAG OF MASAGMSeabl e
batteries, alkaline batteries powered system etc.

Wth a battery, such device can possibly be nmade
Aaowothes prefeirted embetisaentirnayrbave thenmedial poptiesi be cegted, such as

%gb%%ﬁ 'T'al)és{J aveortlg) & ds!u‘;i'tabl%o'réoa%'ﬂgg.e ”%%t.% may serve

smoothening or hygiene purposes, etc. Coating may also allow one to make

use of hard filaments with soft external surfaces for comfort touch.

Another preferred embodiment may have the device be equipped with sensors
for automation, such as load/force sensor, speed sensor, pressure Sensor,
proximity sensor, displacement sensor, stress/strain sensor, noise sensor,
vibration sensor, other sensors or the like. Those sensors are possible to
monitor pressing force, movement situations and other parameters so that

manufacturers may prescribe optimal cleaning or massaging patterns for
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25 nedi cal polyners, or bioconpatible materials. A
bi oconpati ble material for the device may be
essentially inert. Bioconpatibility can possibly be
described as "the quality of not having toxic or

SRS RS, 0SSP Ry e Bovie
fiMeAkso that Lber Aldyebe aertell withiagediag rada/eng session or time to

mat eri al s can al so possi bly be adopted. Both 30

repdaceniha deviseor This Jnay heddutablenieresompsaduanced \essigns of the

i I A Sl P S o b oA 0 sconari
Eohe deAsdr mERhelpitep@ivehtdisprapeetionate liesertiow faree; speed sensor

termed as a device unit for, the whol e device

mavehelpyto Reavesl axqesele Jaktinaal sreed angothelkbypes of sensors
' GHRd il Vi [ d

Y1 HEobpicl g ShandP UAT BRSS! Sefedficdres roguiated by 2

pisephdceskenefrithe liké. using a | arger device 5 with

preferably less filanments for capturing food debris

are integrated with a smaller device at the interior

WhbthdFrefdrid ifh@ht ﬁ%ﬁé\ﬁﬂ%‘ﬁb@@e%@ connected to a filled

massagi ng. Another preferr enbodi nent nmay have an
bag esactet de\pouehuor autematedoarenianoal discharging tirauglv éhe device

e t Wi respect to its interjor device.ynit, .
gt e g8 ant Pedlfeat oA C5alRER vt pbmping means
6P attaasHERNMdaR (@Y. e¥RIsRLIAsed GBs/BRY 8BBAAL thosetdtmitents in bags
| arger exterior device may not necessarily disturb the

pnaachetsmaebe applied &g tegifd ov goen fpe cleaning defishine ir massaging.
novenent of those nultiple devices may pronote their
respective functionalities to the possible full

AxbeErprefdrratn ehtbadirne st sayathventheddewos opeyatedviseiag operated
pl ural nunber of device units nounted seriall

h
gordedshy p6iNg exierndi ROWRINFRRIY €St bl (HZa%Vift@erﬁ%S@egordless

) t hai i : . : : _
BY 5 e B el £O8L 30 b R8s I cdibnaion o
g'iesfeer e enﬁaodidrﬂeat%w?qr bapeytfoe seichnaéenise be.gablatation of the
e , repaired/repl ace or, repai ring or,exchangi ng. For

S¥ise dGRRIRAESIE]pEOIMadgE(? GoCaBleHIRNERISHL It BrEINg 5 Hirgeable
| ' iyt e - ci i
Pyt AT ba O RoRBIe bylbaY o ime s b L covio
ean mastibhit be enade podable with an electric motor.

Another preferred embodiment may have the medial portion be made of
medical polymers, or biocompatible materials. A biocompatible material for the
device may be essentially inert. Biocompatibility can possibly be described as
"the quality of not having toxic or injurious effects on biological systems", such
as an injection moulded from biodegradable polylactide (PLA). On the other
hand, some biodegradable materials can also possibly be adopted. Both
biocompatible or biodegradable materials may be used for the device with extra
benefits of hygiene and health in the long term.
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25 own. Anot her preferred enbodi nent may have the
device being able to be reused after a sterilisation
or disinfection process, such as hot water boiling,
nmedi cal al cohol cleaning, ultraviolet Iight exposure

ST e BB RIS RSB o e, tormec
5§ e devité lunitoforl thdi wissleetevicy assébiy |nrelstedarnsnliBanbthr This

prevent secondary infections or even  passi bact er
[r@ypmagﬁta evige Q gnn@ a gigv;geopqqsgrlblgr @mcéliggdassembly of the

gga connec g?{n@rlcg?\ﬁ@é)e%%ew%ﬂa il %ﬂ?sﬂ?ﬁéhﬁﬁg@\érﬁer device

withi priefarablyi Ieasefﬂameﬁhs $ort gaqetuning faod atepeiseare integrated with a
res nbles . a d fl oss exc lere is stiffness or.
GalPo e icBe BhabR BRIOToMBaETPre | HamBniS Pt LR Sollipg and
ﬁﬁﬁ% ﬁ é help to maintain expanded |ateral profile
or tér-dental cleaning when it is pulled through
inter- proximal gaps. Another preferred embodi nent may
a fr

av nt al vip,ce ynit smaller tha 0. so
fheE nseBied ermpouriatihey e cb XSl cpVicR Ui be allowed to
RAVE 2blatiVe PhoviHbAREWHRIrbSpé&- 18- its térdred@liby unit, such as linear
expandabl e/ reduci bl e device units on a single rod for

mavemeant arotatiory lexpappienaeueyntsaciionn Jtafl anegxamplealthy mayement

?Rzﬁé Ilfgmse d %;é@g?ﬁ% @ gné;ya (@{J %Fs?rilfﬁcﬂggﬂrﬁ ethéa‘P{@SP smalier

Gév@e, afd 9lce Varea. tlhﬂ@ﬁer&f@it Inesveméiteofdhuse enwtisiendBvices may
W th t?‘nl urality of device units is 15 possibly made

pEGMeie their resRegtiveduneiianalities tathe r&ﬁsm{@ flsexigNise

front device wunit and larger regions with the back
device unit/s. This type of configuration my enable

nmetHgropteferad | @hbbainesr| myehawommlwadmmbemmf tdevice units
scrub sone narrower, healthy er dent a

B e senalaon dns shresABROT LN TS GanTEs: MU Heliies may be
26MetCo @gé@j@%éﬁ Q%n?&?:j)gg{ﬁ‘e’%mﬁmt fils Ec‘i’r"an»la';1 8f4# 'surroundings

ar eas. other prefre ment nmay have a
betteml ity of such device units connected in parallel.
This type of arrangenent may allow a single tooth

wr apped by two of such device units so that a single

Anei pRsfebreal bmbddisient hmgemeventweeré@memeonéeable to be
W th poor oral situations and |arger inter-proximl 25

tepairddéspiages) fergirepainingegyr BEChargingd Fospeame durable type of
dl'ejwcemJI f)r&le% %ee\‘ﬁtgeer ldvrf'{ettﬁer it is resilient (bouncing) or flexible (non-
bouncing) type, it is desired for a handy user to fix it or add extra feature on his

own,

Another preferred embodiment may have the device being able to be reused
after a sterilisation or disinfection process, such as hot water boiling, medical
alcohol cleaning, ultraviolet light exposure, dishwasher cleaning, microwave
treatment, etc. Sterilisation processes are especially important for users with
oral diseases. Sterilisation can possibly prevent secondary infections or even

passing bacteria to potential close people.
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array. According to another aspect of the present
invention, a nethod for oral healthcare may be using
the device. The method enpl oyi ng the device may 30
provide nore effective and efficient cleaning,
treatment or massaging for the oral health of teeth
and gum 23 The foregoi ng and ot her objectives,

Afather gsrefurfbdrdwibtidhaent iy havere pluralite cﬁp@mﬁsdbwbe units be
the follow ng detail ed descr| IDtI on whi ch proceeds_wit

peTaced cSarialy e et Bitp anJEHBIR CRvaRJSt Shenear - Ths ype of
DRsk érWehP%?%mb'b% LY 8h IC\UQP fcéd?et &1 Lftds@Nor tension

conc udes w I s pa |ng ou whi ch
betweaerg &nded ofiseddhe liftlee Slewnicel nvEImsl oam pct&mtﬂylvlaeipagrsmamtam

BreATtes ERIPhGraie B pier iegtalcarig ISR P uleh Tveugh nter

rﬂ @ébé,lnctl on with the acconpanying draw ngs in
ure 1 submits a right-hand Cartesian
co or di nate systemfor a three dinensional space for

bl oyt Sral oS Tiiaal Sy BB 9 Al FBuB8 it spgter thn
EQhee&ﬁarsedé‘ﬁEé %nﬁ’t%ebf'tﬁé Qje'V/R:)ét aéélen%!?h If é%l@ﬁéﬁﬁy of device units
Figure 2 gives a laterally s adapt abl e oral

teegl, tquemrellyjexpa@ame/medum@emvgce um@ on Bcgingle radfoafeaming a

3519 GhpatitinCate SRl SEB S0t S ¥rBfupd, g5 a core support
@é@@élélﬁb{mﬁeﬁrtﬁeffﬁtﬂﬂ@éﬁdé ghiels Frdetdimaller tﬁawthé back (e.g., 3 or

w t hout™ havi nF oint front or back end; Fig
giarestiraes gymatiasiy dewge cAsseabInwiHh ﬁuP'tUﬁJItlé o qi%l\ﬁ%tumts is

ﬁB@P?@%dergﬁl éﬁ’ﬁ SoM LRt r{eﬁsngq}qlﬁth@ﬁont device

I"gu presents a op VP ew wher eby

baildnecargerdegiors withithe thaek dHWKeeamt/sf 'Elhleaypag)famdmguratlon
its internedi ate/ medial portion is conpresse

maYyARaRIEi the treelk smatier tat@@."g %paesawsd%weem to scrub some
?gﬁJoWé? q{é‘alﬁ'@\’lh%i _dUntd] g4 BHE aRSED IR B&dnS5dlTe@by the large

ment
portion of such device assembly (the back device unit) for broader areas.

Another preferred embodiment may have a plurality of such device units
connected in parallel. This type of arrangement may allow a single tooth
wrapped by two of such device units so that a single standalone tooth, which
happens in certain people with poor oral situations and larger inter-proximal
cavities/gaps/regions, may be cleaned properly with such multiple device units
array.

According to another aspect of the present invention, a method for oral
healthcare may be using the device. The method employing the device may
provide more effective and efficient cleaning, treatment or massaging for the
oral health of teeth and gum.
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Figure 7 illustrates the top views of sone exanples of
the laterally self- adaptable oral healthcare devices
wi th various shapes, including substantially rhonbus,
triangle, oval, and rectangular, etc; 5 Figure 8

REEIDedPhS e Bundh B0Rclesh TarbP PRz a8y Bhfioc, ey, hecome

Woiré eappareht Anhend fellowing deeditetiv deserdptidn veddiedproceeds  with
shapes or flanges for guiding the insertion; Figure 9

taferansedo tlp agtempanyinadrawii@ane formed laterally

sel f-adaptable oral 10 healthcare device body filled
with certain liquid/s and its front end is equi pped
BriehDasthintlothesf therBraivingsi de t he oral heal t hcare
device for entering inter- proximl regions; Figure 10
descri bes a sel f-adaptabl e oral heal thcare device

BB P ARiah LR AP ol e i, bghglot, whin
regarded tas therprésent|ieventiosy, fthé cadvantagesr ot this dneentidny may be
iocp Feabas e AP LIPRGHPY Gy PLPRe PABGYg Comyhen read
Irf cériuﬁ'&l& With Bfe beécﬁﬁbﬁﬁyihghﬁa\ﬁiﬁgbﬁﬁ @hidH; oxi nal

regi on easier at various ° 20 placé&s or orientations;
Figure 12 renders a laterally self-adaptable oral

eal t hcare devi ce .havin | i.der coupled arrangepent
Biibrend Sty 5 poeadds "GadsySt eSabshy, DRAHE S threo
Hﬁﬁerﬁ’éjbh‘&té{j%etfﬁ? chh edceOWRR posiive ok diRsktidhodd bedirection
25 Figure 13 represents an oral heal thcare device
fardssertiesi A gide vigwnandsuiept devifar egchexaopiadarg lgisknext to each
%ﬂF%he core when it is idle. The lateral expansion of
oral healthcare device is achieved by either

drawi ng the back end towards the front or pulling the

front towards the back; 30 25 Figure 14 tenders

th
Figitp & Ghos & Ieteiadyreabiadaptahi ) ReRiicaradivice WRGaAas only
B8 ¥14ghel 4 S R 6 3B P AL ERECH Rt
submts an exanple of a detachable oral healthcare

dESVi g:ﬁ’p@%ﬁséﬁ‘%g%ﬁ@:ﬁ&%ﬂgg @éﬁgﬁrg\éhgigleagﬁael@éaithicgre device

without having a joint front or back end;

Figure 4 gives a top view for the device with multiple flament arms as a

representative example of the device;
Figure 5 presents a top view whereby the oral healthcare device is in the
process of cleaning and its intermediate/medial portion is compressed by

neighbouring teeth;

Figure 6 depicts the oral healthcare device with various possible patterns of

filament arms;
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to a suitable handle; Figure 16 puts forward an ora
heal t hcare device which is capable of releasing 10
nmedi canments (gas, liquid or any mxture/s) or other
materials to enhance its cleaning, massagi ng and/or

I bi, | d
BB P ARtk 5o FROVSpTBOT8 ERAMRIS BESEDlRy sor
hoasapienbidlindafthbaic0g&viesy Wit varlousi shipes] Snaludih esubstantially
multiple device units serially connected to forma

gangpus. tdanglecovilt And erctangilak.ietd:ness in the insertion
direction for exerting an insertion force by a
handl e; 20 Figure 19 introduces a cl eani ng tool

ARgieerD8 | dgmanstaiess thod Iatdraléyblselfsécmﬂalslel bralatiepltaddre device
oral healthcare device to near ned

Bavinagqn Synengan jroothall amf@e tilgals t'phb%%ée%ﬁﬁ? ver-mouided
d Fi
TRUEEd St bl AN P AR iosihof | o5, and Fiovre

sel f - adapt abl e or aI 25 heal thcare deV| ces | n par al | el

f )
Ghia R e hiod iew.1 b8 et [dfined s &5 spEpGapiaple ora
ﬁggl%aﬁ‘@r&eﬁ/lc%obg flﬁ@wtcéﬁmﬁﬂ]bui@% and ds' fr@ﬁtV‘ér‘Rﬁ is equipped

cribed nore fully hereinafter wt reference to
witboapnaylided conatogsiide thevarsh hpa&h@fe@e@mddt gBtaring inter-
of the invention are shown. This invention nmay,
REXUVEl "9 hodi ed in different 26 forns and shoul d
not be construed as limted to the enbodi nents set
forth herein. Rather, these enbodi nents are provided
Eigwed0 deserihtissalselfvadaniable oral healheargrdeyiee whose arms and

EAEA G B b b bl KeBE e dohRAgSebe e
preferred enbodi ments of the oral healthcare device
0Ssess a nunber nportant characteristics for

tgyfrgﬂbrpgrtrgp%@em@tl-glergqrﬁglﬁlqme@ﬁ osmed letgrally seltJ adsaptable
Pél ﬂe%llthéfar%d@é\h S%SfoaEmf%té’é flto RGANd Walecertain range so
er e %e [ ?

evi ce, are to al ection
trraelt tis ahble Besb@IeBserted ||nionam ldlemprwdmb regioe easier at various

silient 1 structure/deV|ce body only expand or
8 Fé’(ftor'ieﬁ 08Si i xed orientation with

Figure 12 renders a laterally self-adaptable oral heaithcare device having a
slider coupled arrangement and the slider progresses along the core by threads
for adjusting the lateral expansion force and profile;

Figure 13 represents an oral healthcare device whose resilient arms
substantially attached closely to the core when it is idle. The lateral expansion
of this oral healthcare device is achieved by either drawing the back end
towards the front or pulling the front towards the back;
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respect to its handle or back end, which limts or
even defeats the purpose of expanding or contracting
to adapt the surroundi ng and capture food particl es.
In other words, the device is preferred to expand or

t : [ ri.es :
Fitihe s efb e Mo 1 B anE drg héRlisare gevice whose
pode e atiowed tdShé netibhainauhdathiel inserionr axisdX either actively or
in/inside the inter-proximl regions. Wen thin,

Rass¥Rly; and sturdy resilient filanents/strips are

used, they may cut into soft gumunless it can rotate

in inter-proximl regions and avoi d havi ng narrow,

Blymre 16dgeaismitsVermn exsmpie bf at detachalsleasrat dealtheare devise where

to construct the | aterall .expanpdabl e and .,
ek berbicargeinvige Berambly is Masisaierio ke disiasiged-ard coupled
{B’g\éﬁlfgmghfan%%.devi ce body being able to rotate inside

usuall'y narrow'inter-proximal regions. The dental
heal t hcare device has sufficient |ongitude stiffness

or t device t be inserted into inter-proxinal .
Fbre B aisdshuifiean Betl Seslthtre vios B B BB of releasing
hfScarhéPBPYas! lifhidnos bh{ NMHixtFeE) dSothef ehatetiald &5 &nRance its
the like, iS not able to"'be inserted by exerting an
clesping, oragsaging and/or bealingkakilies; The noment of inertia
25 about the lateral principal axes is preferably to
be simlar in both [ateral axes' directions so that
Flpiréd eV GRakéy khehat 8 hestednpeest oraldhesitidaresdevice where a
positions. A device possesses biased nonment of
pmaller devigeig hewsed thginaﬂ la5gerdevied; axes hinders
proper rotational novenments and is not suitable for
cl eaning or massaging. Moreover, if a device can only
Figuae d & profiersr anditipie davicensmitstsedlallyocarmected itogoem a single
insertion or extraction process, rather than expand ar .
gdevice akith wREAIN stiffressnis e ipsettionadirecliop, fop @xertiRg an insertion

j y, the said device is not able to
E@g%megéuﬁ@lgti ent contact between its body/armwth
i nter-proxi mal 27 surroundi ngs for effective cleaning

d/ _ ing. |f devi whi.ch i t ble to .
BRSPSk oG osbteis e al R Gag oo s
hHapRbId Brdl HevlthBard dévies B allmert MaHiims(erd.Ohidteng) so that it is
greatly for easier insertion. Therefore, a device

aklealocRassrtheairgh ard/er maverarpupd pythadeotic bepckats andhwies; and
between its front and 5 back ends is a preferred

option, either with or without a core support. To

Figuref POt bremiplified adndtngr aipé hef arsing healtiphe agetf-adaptable oral
device, a right-hand Cartesian c¢o-ordinate systemfor
hepliheare dayigesi ip Raralig) serenatione My isakieg te geniormHo larger inter-

gbﬂﬂﬂﬁgﬁon;he |nserF|on dlrectlon for the device to
nter I'ht er - proxi mal region

Detailed Description of Some Preferred Embodiments

The present invention/s will now be described more fully hereinafter with
reference to accompanying drawings, in which preferred embodiments of the

invention are shown. This invention may, however, be embodied in different
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lois in the positive X-axis direction or the

| ongitudinal direction ternmed as the first principle
direction, while other two principle axes Y and Z
determne lateral directions. In other words, the

@2{"‘? aﬂ‘%d%‘ro@ﬁ &gieﬁxgrl]]%n%%efg\%&@%@r ggﬁggl%ﬂgédlments set forth

periier Rethaassiaembadinidrits airalprovdaéd Boahat thiy diselosure will be
forms a |laterally expandabl e and/or reducj

I
thoroughiaed mmﬁeﬁesaeayalbftély&onyev e SEORRPI &@eiaﬁamt&m to those

g%ﬁé@ﬁ %érpto inter-proximal regions in sundries of
orien ons for cleaning, massagi ng, or treating
(healing) teeth and gum The laterally expandabl e and

reduci bl I Ith d bl e t f
S PrasSTO0 BrEbGTeBtma e SRLPARNGHTR Ao ROSTas A AUmber

BV nﬂﬁb%oéﬁeir?&etn@ﬁé?nﬁ @Féﬂlo'hgb ERrBIRS afCarkidSehich form

expa r contracting actions are
Hrtd atarally belaptabie bddyoof thmor!abhlaaltimaereajevamee preferred to align

ﬂ:{g&ﬁﬁ gl{ gou? cﬂ.fnlpﬁa%lpﬂ ElegtdggaﬁtFG l@éﬁﬁﬁﬁ'&%‘i g’ Shalle the resilient

Sir(ERFBIAEDLE BEdy Tntf @xphARd Port BoRtPaOR Bhe CRRAIofich2RiIBn with
particles or debris ‘and renove those unwanted 25 stuff

oeapest ta its dransife Rr back reagl, sdich tmis orgvenedefeatsmthe purpose of

fg?pé" Cigng,eqy gt%cghgégﬁgb%ﬁ% sﬁ@{)bgﬁlﬂg %@"?gﬂp&é‘%&@%ﬁmcles

tH b8t Wotd9f thensidd irpreferidiitto dxpanaesraionaaice atefally ive unfixed,
device is made easier. The oral healthcare device is

puedrisspf gireetions, masgibly ascompanieds byghe secigigcakmavgments of

ﬁﬁgﬁ %2%&%1{;%‘% Atati s8R fihdige ‘?r?d% E)rﬁ[# ng%qmglh gﬁérﬂ When thin,

V|ce can also rious o

marewering studdyppesidéntofiaments/stripseare asém,ntteyl tnay cut into soft
erforrrances 28 Sonegt i nes, sorre referreg [
d

dlll nment s
efm HB G38ok tiAaraia o) ST BN EL P DL BV 4GS harrow,
i Ig)r : &s V\W\&\ gﬁlnbr\‘lattt%‘?r&% tgﬁ‘?ééllé’rﬁt SMLLd 8(9n§t|‘lf‘ct the laterally

Fo%i mal regrons e contrary, In ot
ewbmhiatdetas\d ¢dregrautible media postroaa umaecsinps :sklesldanmtmrayent the
const r ai

GPVeR thdineicatle dar OiAtei ihs . usialy Hartdin ST RIGTRT regions.
?‘glre]:@ﬁ?giﬁl' H%Ifhc‘éﬁé BBv@bW@éGSLHﬁéant [BRBAGGE dtifiméss for the device to

teral profile during insertion,
bepeseited)indn interpooxicel regions ypder somatresistanceysker other words,

eyl AL n iR sRirEs PR Sraicshi fofe of g Rbcl TRt able to be

FYeptedob\esrenig &% invdrlioratorce it idcihacknerd.c dier wioneeht of inertia
Z%gﬂte {he( Ieatera1 p?lﬂ(rzllpgﬁxég IeS Sfe%%myp% tbe similar in both lateral axes’
directions so that the device may rotate in sundries of directions or positions. A
device possesses biased moment of inertia about its lateral principal axes
hinders proper rotational movements and is not suitable for cleaning or
massaging. Moreover, if a device can only expand or contract at an instant
moment during an insertion or extraction process, rather than expand or
contract when it is inside or in an inter-proximal region already, the said device

is not able to provide sufficient contact between its body/arm with inter-proximal
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10 before the device contacting any surroundi ngs) or
when required to conformto surroundings if necessary
(e.g., the nedial portion is reduced only when the
device is squeezed by surroundings). The expansion or

contractio ith e

STRuRiheS Ryt fardivk Fhan Pl AR EHES Bine Th aifRloe phich is not

¥blehtot difarfe! ﬂheocﬁlsian%@rtfbtﬁ/ééﬁQfstfr@ﬁt e beeN iefds, itias to rely on

di stance between the front 15 and back ends of the

eares, tontyiedth ltsSprcéﬂerme@tév éart easipy énsariemyncbherefore, a device
eal.

§§€%nﬁt{sslr gﬂ Scoi'lmn #%@Y ar%)ngllé\&mb e éﬁarlﬁé ‘He%?en its front and

batloend s aupr@'ecred opdiph| esherfwitther withogtea torebsupport

| ateral |l y expandable or contractible, the nedial

portion is preferred to be filled with certain fluids,

Zﬁbct{lj‘aﬁiéﬁ% r%ﬁ%.&%tmﬁa 6r5|eq€élfﬂi:ar@9e%%?'ée Xcgﬂ rfa‘hdt O8rtesian

ure a nunbe
eoflbrdmatssszlétem ﬁd)leadmvee:ejlmenhlamahgpm |$)remmﬂo¢eabfas shown in
anents (2 distribute
Howant Thednseriapsirecton 197 et 1o, Stiby Fodhisratietimay region

|s”|n tgé%sﬁlvé X-ta'&% %l?éétroh%ﬁhé'Iéﬁ%ltﬁlr@altd?r@cﬁbﬁ'@er\fh@d’\’agfthe first

evi ce whi | e ri 5 side is a front
prlawpla‘ dtraetlcma\/\:vbdae \ntleeWetwa moimctphe: axeﬁtY(Emiba?t determine lateral

LS dlretlo i | anent.s 4, 14) f s
fiseighs, 1 Bfhero Wb dRGaleral faubrpiseingsdy pSle’ 1 planes
ag@rmmbpgyésq«aﬁ@zn silicone rubber as their fin
sheet areas which both can collapse or fold onto the

central shaft (31) when experiencing constrains

lLateral | Durln anln rt r

PEp Rt 1o, et Gibrdlisd BBBaREs) 15 Bl HBRithoare, device forms a
et xpHiddone Sd/bPTeEBe Struetire ORhRS Ksa:)ap@ble of being
gui de"the penetration process and reduce resistance

ipereraIer PXirasted ok Iﬁﬁﬁr-prpélg?%ﬁgglonﬁdg Sundries &f ggientations
% glégggh% ﬁgéééqgiﬁaﬁngr ﬂ%ghﬁ‘ &Bmﬁoq ) fEth OaLHbd!rggﬁws f'lg’ie |aterally

an i ndi vicdual
ekpardatié aod rbdn):lb(e?oradf heianhcamrdevmr I8 atdlewelconfmt dreadapt to

pattern of nultjple arns en certa
H‘és’ﬁugﬁé'”ﬁtr@ srgﬁt@? éwt@aonﬁx\?@m%ey a's{ﬂvf@@urmgéeef'@. &guyym and rub
RO, e | I
EERBSERP IR P Ppimal, BOSRAR ol keia ol o

bba;aTrla@ cauhdin @oﬁmiatagpl rRi;alm detesminasl byt Bed axgs. Pnergesilient
al so he for

made i.n thr ea e

i3S of faemaraTers (hBEALE SEIE PlaAntgpesopfqERE stucture
hepntd é‘r\@é@% obBagtute ﬂfooapéi\ﬂlbl%s oMdedtishend rdriogslititsse unwanted
insertion 1f rotated. The | ead or_helix angle

stuff out of inter-proximal regions. Those elements that form the
medial/intermediate portion between two ends of the device are required to be
aligned to the direction of insertion so that the penetration of the device is made
easier. The oral healthcare device is preferably to be held to a handle free to
swivel for more convenient and effective operations. The oral healthcare
device can also adopt various other movements and operations to further

enhance its performances.
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of the thread is preferably to be between | arger than

45 so that the threaded device nay enter

i nter-proxi mal regions easier. For the same reason of

easier 1o enterlng the front portion of the device is

ST o i LIPG04 B8 JRUE o o

@i’( e prfitd aheffit ishigledsyinctel ﬁrol@é% of batbring tlh@\/lﬂter-proxmal
her fins/thread (Iar er lateral w dth/size)

mlcpﬂs ndan tthe rcontrary, aln| r@‘mt@pdﬂr@n,tfatt{@r ereért'@althcare device

FREE i TRl LT b7 0 b B e

heabwh Gratee-peeximae gé[18) Theirdly, @y érbodichany avhismadliows both
resilient arm(3) and core@?gfﬂgort
0

axnanded 1Bnd reensiamnad dateral ddpﬂégf@ﬁeﬁ@érfi?wding on
ui’a&ﬁ'ﬁa’g) eggeddlﬁc),aﬂow Bl el reﬁt@?@% ntd)isCRs8 ;B‘é’f‘ﬁqéﬁble In

orting core I's'all oned
tHesedhedeetypas of redntbdcbnieasse tiiés prad heatthcarehdavite dyable to expand

[ d b d [
Rl B 4 5, s 1 W s
%gﬁcsré‘?ﬁe bevice! oy 9 5GP ARGs) té}%ﬁé’ﬁ ?eélHFtR:Pfd conform to

so that t e res I ted deflectlon (chan
sumlamdmgs ifbhecesaard ) e ghathgemedial qragtiopiis e ugcegt onlyewhen the

d [ < ' : .
dep s ShdtseetapY SEMouRBkESE; ThEEeRneny cohifaciBhitan siter
bEeadPﬁ‘é\féU BRnesilieht bRsHeieed of thdsd reslierdi emibers themselves or
| ateral coverage around the insertion axis-X, nmultip

amthsthefrmimﬂ adearecsuprorpetiher device.Rdiner dlist@ceobetwg@nethe front

Jagp ﬁ’aﬁg%% Q%Q%g%&%k%ic& érﬁﬁ% mﬁaef{&tly%tdmgﬁce is preferred

&) bel ¥@i0siabld tgueslish ldteel @Xpbné\@ﬂbtdmfibenlﬂ@cﬂor\s ()flfﬁe medial
has its_elenents (3) detached from each ot her

PRt Teapandne araison Batiiesa e REvIca o ke Plaly isxpandable
()?)conterggﬁblér thd Hedidl p@ﬁilon Qf%r’eféq'gegg%lb%t il ( 1(k[;gfth certain fluids,

expansion ot contraction of vice
satﬂﬂesﬂgaﬂsabeMe@uhelanmsor cl osing of an unbrella
where the relative novenent of the core (31) with
respect to arns/elenments (3) in X-axis direction

%%H?ﬁﬁréé tl‘%?riem %68@%&1‘% %Flb\%ﬁti r@ei‘” & ubritfor éfael)?a"rﬁbles are

profi this ora t hcare device
giveprfef ¢he davice amhavmgameoov nnnrespf ﬁiam@ntal(254.r ) @rn&ns 2, 4,

A SR A S e R
figere e ding! leRHdrd0side Ss @l topAsite vizw dﬁtHeh@e\hﬁé &hile the right hand
side is a front view of the device viewed from the left (negative X-axis
direction). Those filaments (2, 4, 14) or fins (2, 4, 14) can be made by stainless
steel wire as their contours or thin silicone rubber as their fin sheet areas which
both can collapse or fold onto the central shaft (31) when experiencing
constrains laterally. During an insertion, those arms (fins/filament wires) (2, 4,
14), which are aligned to the direction of insertion direction as X-axis, guide the
penetration process and reduce resistance. When inside inter-proximal

regions, those fins/arms (2, 4, 14) will stand against their surroundings for
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proxi mal regions, it can expand and conformto the
surroundi ngs, possibly conbined with reciprocal
novenent or rotation, for cleaning and massagi ng. 10
According to an enbodi mrent shown in figure 4, the oral

AR ARG RAN L Preids of SLEAPFTB Y isheRlof )l @ W 14) can
Vél*yrh@wéﬂ aBahb Ritesn of nfulfiple drimsq(2t Be14) when certain deS|gns are

m ddl e/ nedi al /i ntermedi ate portions between two ends

prefemsed owmmﬁ deviee mavee Attheraptals Oadlispiags Inra Bpear manner,
B Ductelf e b oPaEieg bl SRS 3 el aning and

fnwlfsﬁagldg/éandnbear/bod:émad r@tjﬂeﬁmns pganoaiso bel avaset ihsthe form of a

ilament/s, wrel/s tr h ly .

ihieasas trear (fhe whether Hgafggﬂa?%;ﬁ%e OFBr agﬁﬁ&%“nuous
I

% Bpa%ﬁegrviggéh ‘ﬁerpe?gédl&%‘jr{gel ; onltq rgtﬁg@d(m?ﬁegé’ﬁd bPhelix angle

vice
of trml tttreaqb i breferably Qc) biesbetweral lasgemratian 34I53ISO thadl the threaded

ARYIgh A RN IRR st DO £ RSk kOB pay/5egen of easier

entihg! efBht S/ ( tpget O@S ng
égf?g 6) ﬂ(;?/ Wlﬁtsh apﬁm e??)@g ggg\lncﬁesi%st Pll?kﬁ@frbd to have

ﬁlamrés/ﬂ(\s/;hnelads witl dewehdgighf (smealler dstaral w@thémze ) while the

A L

argé@aataéaw&hm) f Pl isserfigltl  Puahgtibrisobivaireh/€ 3iaktern are
see figure 4). Thereafter, the oral healthcare device

passible fopmatda theamedial poEias: al directions (24) due to
constrains given by neighbouring teeth (13) to adapt
to the changing formof furrows of surroundings. The

Referingb fijude Delthe eaiemu \e2labtabyte (b%)jyaff tsednal healthcare device

Wi res/strips cl uster ensures its

{shds sioplydagnesbyia ﬁaglw f§§|"?8hﬁ'€ﬂ‘i‘ ey @ryg@rpor% %yﬁpaﬁd“ This
Ea%e%’@ g'?{aérﬁbw BRt 5@ ?Fﬁﬁ%m%dﬁ ﬁcﬁsend (e5) joining to

|nsert|o ractlo I's oral t hcar
debasee(6) Dn dmtawdm 'ﬁlee g@hnina3) iand stuqa@ortlr(gl&)re @4l iyaltowed to be

gqggqs%gp@;,gggpgggg B ¢ i) afis Hehrs aldied 1 LA RESHed o inter-
ghﬁﬁ?\ 9 irff§h f'mféétloﬁ '@W&n?&i@ﬁ@d'm 94tk end (5) may be
%t usage an

construction reqU| renments.
BIIcDWed ent glide mong the suomgls&lpoodl (T asa Meatr thed eagutlednggflection

Bt BT RED L AneB SRAERAER fhé evice (19) to
@HEF Nigesreduntal legighsd TR béviensLpdBt (81Y Mdiehé eakedcafibunthis may
abi |nstalledto ether with certain arns with

U@paléﬁhmagég@n%c%e ePviaeat18)he total effect of
massagi ng and cl eani ng can

To give more lateral coverage around the insertion axis-X, multiple arms
formed device is preferred. Referring to figure 3, an embodiment (16) has
multiple arms without joining front and back ends is shown. In the example
given in figure 3, the oral healthcare device (16) has its elements (3) detached
from each other for lateral expansion and reduction. The font (1) and back (5)

ends are not joined. The mode of laterally expansion or contraction of this
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be enhanced. For an exanple, a circular shape with
broad a dianeter (e.g., DO.6-1.2nm) prevents cutting
into gum especially when gumis inflaned. An oval
cross-sectioned el enent (boarder in one |ateral

GRS bAoA 3 Ll vre o
Reativer mo%ﬁmlolﬁgh@bbl'e &Y lvfntH k&ﬂmatcdermsﬁmems ( ) in X-axis
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e core ose el enents may be
sombired witkeyedipmcahmovemené duoatdtiom, for cleaningeandmassaging.
si ze when squeezed and hel ps in penetrating narrow
inter-proximal gaps. It nmust be understood that those

ggg?ﬁrdﬁgettﬂﬁh SABBGI T shé@nt A réﬁﬁﬁth@forhhﬁeélﬂit%r@%wce (9)

t hose el enent does not 'have to be wuniformin
compcusessn mbebnhmtmaim indep¢nrdeantiresilientnyires/girips/filaments (3)
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B‘etWéérﬁt\Aﬂf eh@@(iﬁ Fadftediens armitaradepE) pféad!\ap@i frmrsbach other
bar 8uare tri angl e or other shapes)

éw:'fh ﬂlap9 arweidednbsivesrloand aseausyed simlarctoptig shape of arcs,
ggﬁ%&g %@l&vea?ﬁt gber\féﬁ%\& H§ac£e;%gﬂ ﬁ%@?aéggm\#ﬁ;géaﬂlg%nt/s wire/s,

SRS besl usdB ligtetdrimgeably ial dome Istjuatlcmmwh&e dneaimmt(3) is a more
the arrangenent of those el enents in

BeRe1Ah dais (ol Epserbe ciasilientiexiale; meMtai 3l ffefn%u'{dcbraﬂ the device
Eér’)o Re SeLAHTRING: (1§ro'zgch€§/¥F%’%télb?ém#ee'?gﬂéaﬁormally r:%ade small and

ss gecti onal such arns
saioeth to walsenits stipming dnfougha(@5g theinagrdve sdteapaiximal area while

b Bick &2 ) beldSALrRoldRS, RISweRiga ot (ShRoaglber 1@y skporing

Bﬁgé'(e oﬂwmﬁ & H@ﬁ’d@%ml $hélvmés)/stﬂp§fcwérs§9§ Mustarerthe profile

| at er a prlnc:lpeaxes X '“an arm ar ns
(yenablinghdnuolivicostang ar enr Ameriean dpethad, ttmugh slimmer in some

sS4 T UTRE T uBE PR Ao, SRR R ToLEHEE BlbleRLngay 2 suious
\éht fbus*h@ﬂffoﬂhé*@f (28 Jséd ﬁgnl@ Anr ThendaftBr,rtha atavhesithcine device
éé‘)tl mum conbi nati on of t unber of el enent

osorrgets owfalitsarateraf dérﬁcté@'éﬁreW)(Q)le é?r@%’hﬁft(éﬁ')@ﬁcglve“ by
neighbouring teeth (13) to adapt to the changing form of furrows of
surroundings. The resilient and self-adaptive body (9) of such wires/strips
cluster (9) ensures its body’'s (9) constant touch with both surrounding teeth
(13) and gum. Consequently, reciprocal movements (27) as insertion and
extraction of this oral healthcare device (9) between neighbouring teeth (13)
and gum gives more effective teeth cleaning and gum massaging.
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armdistribution, size of the oral healthcare device
(9) and other paraneters helps to ensure the best

suitability for many types of usage. For an exanpl e,
an oral healthcare device (9) with only two bouncing
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e a Righlar

cer aln polymers or other resilient’ materia

hioke~1 Enreﬁ)epmvlems mhttmg mtatgmnadaspemﬁlya\pbem;gumiselntflemed An
i enj c |l e oral he

t, h
gg@ﬁregg §gﬁtéon %Iﬁn}g\t QardeLinone gaé?ra‘f ﬁjpg“on oﬂy gives better
gﬁéwc?eéfigf}g if tﬁanaﬁ%W&’ sideai Soritfétthd %Qﬁo@ﬁdlﬁgt@ff gives better

mber of the wire/strip (3) can
rrmsagmgmabdmoolﬁnthestbcnﬂrder eside ois raentaatiag/ §urr@undlngs The
nhance

Pﬂaﬁ%rlaﬁﬁaﬁelﬁcfgﬁf %%E(g%eﬁ%q'i?prng?gn%@%ge?rl%ﬂ@goréé)f those arms

fUHIRIT RId 8%l hellthene BeiditaV 1h apetHorigxapfdlgman arm/element can
surrounding it to forma filanent (3) with slightl

y
bachade ewtitiisanate erassouastionct 7o /cormel/eagespf themequare element

bg%ﬁr rgyﬁfgglﬂpgggﬁ%é %gﬁeg)suff%? can[égl 'vﬂﬁ%ﬁ tlggsﬁll‘éﬁ% getting

Tridrigbér péni@gbhlr maﬁom c&mihelopfblygdonalll drbss-edctiad elements.
friction. e coating materi

h
Huedditian, the @@r@t gfc&ho\ﬁpter\erwsu%w&e Bpﬁ%%éﬁﬂe%@% fqo can be

g(ﬁc\f/lﬁegﬁﬁecgfég ?éé’tlo‘?mf Q?E Opt %ﬁ’é%%r en @g ‘ﬂ% penetrating narrow

rteaproximakgaris. I Ittnyustcidmnderratoedl thlatsthofserammrareumt compulsory
?urpose rt of ol e

b d
oo Fiienghito caares it 8%B301 Bpseb et e, iphave to be

RBRSI tig -itsS Efdasasedtidhal BFOfHS taloﬁ{j &é‘%ﬁglﬁftﬁ@élydlrectlon In other
attractiveness, etc. by using mnted of other

wwolrdsr 8ol eleh‘@mbunexd heivasits some pogiamgguake @ndssameskeortion in
rﬁ(gsn 'ch{Pz% |r"9|9< rv'qﬁutﬂpge tpﬁ%/rr% ' "I*Pﬂcé é@p fo‘?loWi’ﬁg twisted bar (e.g.,
square, triangle or other shapes) or spirally twisted can also be employed to
build an element for an oral healthcare device as well. The derived benefits of

better scouring and massaging are expected.

More than just altering a single element, the arrangement of those elements in
an oral healthcare device facilities certain functions too. For an example, a
device (9) with oval cross-sectional arms (3) and twelve such arms (3) makes
rubbing more comfortable while less and/or thinner element (3) helps to engage

food particles/fibres easier and scrape off plaques. Unlike usually uniformed

32



10

15

20

25

30

snoot h surface or uniformcross-section. To help in
certain situations, an individual elenent (3) of an
oral healthcare device (9) can be nmade with roughened
surface, waving surface, rubber-sleeved, either

@%[r e Bbh f%rrmsc(gﬁ"a n%J IXter5%c1¢]§;arx%§’( né@x%\ LAh & 6 arms

r0SsS- sec
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tter An exa a current
av@blea lolf elepmedtj(::i ), cidss+sertibsal anerasmﬂ as alemeat §3), Blrcumference
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h@l‘p%rtb%ﬁ?s)&'ré@l'\e 'b%gt §@I$ablmé/%ll' AanyCtypes @P"u'@.ﬁgék Fsor an example,
function. According anot hér “enbodi nent

andiral b\ealthwreede\tlc¢ 19 sv)lthoenuyh@va)baunCIngaWtrﬁsJatr@s (3) is very

S5VATS 5hoftr 55 4iob O YRR A Moo epr e

FRire 2BleP¥itB! €3) drmhdtHiotal UidaltBbare tevicd) g; ist betterr efbr gum
heal t hcare device (9) can connect two ends
c,eeg% &% prefe rred

relsisaginge uNotmathe the length\efthe aialhealtheara @I)ew
t
T et Bb.o SUEmY oot ot 0B S WG e, g e tonat

petvigt 3-26pme. ( Hé’l? iemaaicﬂ.llt , dreitypichlelengtiasainsbe 6~18mm for the
insertion, especially accorrpanl ed with rotation. 25
Ft@V'éﬁr(Qh\dthﬁ magadesirableni s | ateral Iy flexible

(expandabl e & reduci ble) oral healthcare device (15,

17, 19, 21) can take many shapes as variations to

par fn@!i\rkﬂusalnnnlembe‘rtmfcwlrealstnpéo(3)a0are>tmmiade fioen many materials

B SR BRI ld o st
ﬁ%@ﬁg (I‘ﬁpike apparerd Vtﬂh%%bhét%ﬁh%nﬁleeadp%bnat%tfér welehygienic

Ired apes are omever preferred to I ncorporate
aadrdwabI@ QI’B) healticase r appicatians,baueh easl gteinless steel, nylon,
arnms, and a base (6) for fitting into a
ureh %1 %CU) where the 34 back end and base may be
|nt egrated as one. The profile or size of such oral

Eﬁﬁlgé ?rga%(éingfev ;bygq(;sagé é?ate r%gln@é\glngg@%ﬁ{j ;g%tbe? eo(% et?lg av{/iirelz%trip (3)
BB SESIARIE R A SychrBIEdr SebEraienid Wance s
berfofradné®r Fohanad@mmpleganindividual wire (3) can have a thin steel wire
interior as a strong core with certain polymer surrounding it to form a filament
(3) with slightly increased diameter/cross section/diameter. The interior of an
arm (3, 39) can be hollow like a tube too. Besides, this filament (3) can be
coated with TEFLON for better gliding and comfort with reduced friction.
Further, the coating material or the material in contact with mouth made of
TEFLON will generate battery effect in the normally acid environment in a
mouth and further enhance the cleaning capability. Other materials, for various

purposes, can be used to construct part of whole of the oral healthcare device
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5 tooth cavity or root canal after dentist's drilling.
Addi ng sone front extension/s (23) to an oral
heal t hcare device (9) (see figure 8) can help in
guiding the insertion (25) between teeth and gum The
I O ) e i h form of me
Izﬁsﬂﬁ@s urt(ﬁ%f g:é?ﬁ}é E éSQFFPaI%St hﬁga ’mf%ﬂ wsu)?llsensory
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ai d cl eaning, nassaging, or entering 10 narrow
Wﬂté’}gspﬁ‘t‘}xl mal regions, etc. Though many shapes are
possible to form this laterally self-adaptive oral
heal t hcare device (9), the front end (1) of this type
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goneHattay. eAn eRampid ef anurr@htI? wehilatsie predlict, MicroPulse bristles in
sel f - adapt abl e device (30) can be filled wth

OyakB eulsar teethbrasht it éﬂuﬁ)lpﬁfh x$4fite RAdIally| eg@@er-sbeved
gﬁgtlesllgké gggmh'lérﬁaﬂ?fd)b'%aﬁlfﬁt%g reim E d;ﬁ’ér?é s'Tﬁﬁ‘értttécé‘gfothplck'

'S squeeze indg teeth an
flinotiomhe contour of the sel f-adaptable device (30) can
be sustained by a resilient material as a shel
itself, such as rubber, plastic (e.g., nodified

g@?ém% éﬁgge!ﬂcdtﬁ?r @ﬁ@odﬁhéﬁte %:}ndm&’nﬂg\ﬁe/m? 3) of the oral
gaalthcaxalctdzvm@(@) roan taberﬂneafmafdnm-lstrelgh(ocbenectlm't hnklrag front (1)
tickiensr43) Gt Ragreodhnl F el exeiple. it i) tpment (3) of

Wegbl%ﬂ”h@aﬂh]@brémév%é Gg)fc@h dUnfhlechﬁﬂi éh@@(ﬁ 5) in a hellcal curvature
g&&l cations. or ous nenbr ane enabl e

M@vm@r\gata@1 m@lsbaéétruﬁtuﬁedﬁ @m@rw'&h of wlthouta core (31)

I
SPER e ted bodd 5&&%@%@5@9 18 Boshof B, Siel vpp (12 are
H@@irétblé%%sdi%vlr%@rﬁéi@)espémaﬁ@ﬁcédnﬁpénledtwmﬁﬂiiaf@ﬂ to
be supported by a core (31) at all times, the

resilient profile may just be sustained by a thin

RYETnG t8 URRRE $Nehls RteRliRt REXiBRO\Expandable & reducible) oral
healthcare device (15, 17, 19, 21) can take many shapes as variations to
perform similar functions. For an example, the top/side view of an oral
healthcare device (9) may looks like a rhombus (15), a triangle (17), an egg-
shaped (19), a substantially rectangle (21), etc. The desired shapes are
however, preferred to incorporate narrow tip (1) for insertion, an back end (5)

clustering all arms, and a base (6) for fitting into a small handle (7) where the
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However, this balloon-type oral healthcare device (30)
is preferred to have a 5 supporting core (31) al ong
the oral healthcare device's central axis (11) for
better insertion and extraction (27). The effective

ength,of this r t :
BS00b0 S 5 S Pdra T B, LR B8 iz o such ol
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errents or core support 1) which formthe
tms |IaieE£rlla| $aif-g apn\@daral atmaﬁhcem devu(:ez(;a ).cthe fsent end K&) of this

¥y|pgla 0(63 tt?akft%ﬁa%reg 23‘?t?e ﬁ%ﬁ)?g rrl?ddﬁo) taﬂ@l ée%éé@g angle (<90°)
48rify insTMde) ThiOis BERIUSEIXadlmE drid PNeéwelFreARE side or top)
tube-type arns (39) can be squeezed thus give nore

helpssthegrral healthgare raavigess (R p@n@traﬂonawaﬂﬁ @ﬁh@nf@ct% such as

VLebE@%écg% {%llgghglﬁgg gd;gggrgalllt%%e ftﬁ% BralChe SMYEHE Yeovice (9

§ Sthet inddriard Golek ted. above the sonl c frequenm es
(20-20,000 Hertz). If the oral healthcare device

vibrates at an ultrasonic frequency to produce a

?)S‘r\{%rlhgidrp%uﬂ{ be/CE HirhBet 5*4??@%{?{ flrﬁtqg 5” 3‘3 tl‘\é cfrél” healthcare

e cleaning
heglbéyalsecarn’rmkbel dh(f retucture 36f al d:mratsmmxus srklbr(arc mnmbnane (29)
avitati [a t hc evj rate b
HIeeho0p 638D ka0, NatienShe ThOGRTIRs ot oRAn B e Goare device
| QH058 FifdS wWBCHRMn ﬁquﬂe}éllfeéﬁé bt fefr iR fo8LIRL a resilient
t'rasoni ¢ frequenci es can potenti al cause severe 36
badngefanart examplendhe intetonaf sigch Iaégr ¥ self-adgptable device (30)

BPRE: fleet BN e PhRBER aRSh Sk B0RM<in, g rotease oe

lrﬁbh@lﬁ i@ poroRlsCelinl Sveh tHEE otdltialtheard H@l/lcée(909m§ squeezed by
wheré it is difficult to reach for a norma
neighbouring teeth and gum. The contour of the self-adaptable device (30) can
be sustained by a resilient material as a shell itself, such as rubber, plastic
(e.g., modified urethanes, modified ABS, silicone, polymer, and polypropylenes,
etc.), etc. Other than gel/jelly, gas-liquid mixture, compressed air or other
materials can also be used to fill the interior provided that the self-adaptable
oral healthcare device (30) is hygienic and suitable for oral healthcare
applications. A porous membrane (29), which enables gentle and gradual

release of medicaments, is especially suitable for massaging and treating
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t oot hbrush. Such sonic technology is presented in US
3,335,443 and US 5 3,809,977. Low sonic vibration may
al so help as shown in US 3,535,726 and US 3,676, 218.
Mor eover, | ow audi o frequency range (200-500 Hert z)

RS b 476 hoBERlddr T B EE LR bSRoe 30 i
%rﬁ@hﬁt‘é@%dt rr‘eé;lﬁr&i #8e %@9?@% b$ beatéq31pat all fitnes, the resilient

I bration techni que preferred enmbodi ne
p@fﬂﬁ)maw juist be $l¢8tahﬁ\?dt%@ thin [Ryeviohrgbher shejl §§|$§@Q above.

S5l Be bl Faisor ey B oo B8 (SERBEr AR to have
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devi ce s to exert approprl ate rubbing on teeth and
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&Ozaﬁﬁﬁé 4IRS SetieehStHe? 'nF}nde@ 5@8%%88581( end (5), is

i'toring génerator vvork

bosstbleorrwdedtd b adjustatsed smtlmt ther oantwal afl tmiangl. healthcare
The saonic rOVI

|
ﬁavlt:ei%%}w brustel as Sul some e adioalione s Gh st times,
al'iegﬂc?‘r?cr}fr%qg%s Hé§|réc"jﬂ"gd béa’\ﬁeggtriégfo% poin &tfgﬁldfer @2y eifchess a cone
B2r fopt ithoan, bé]m)anertmalofobrwl healthcarat deviept (3@) dwudhave better

}J%éne%l%}&g] E'ﬁ% %ﬁce %{Iﬁé olty ggqyg:@ggyg)ﬁgglﬂe flle or an PRmerican
ﬁ:ib%élP%hQFe 'E%ﬂoﬁrsoSHé% |t%3eitBﬁ1éPr§Urfaf¢%a(et @cah@ rﬁ@mwéhe (29))

or Its certain elenents is fixed to a free end

tougheneder teamreéxt andiiple o sswallefpyicksp sxwerecht d?lpfpleéﬁmaim bumps
BitEBinar her pafidtis.i b fladen sf e Hafh ofiflebgSurtaces o their

E6RBYRtioRE cihBERNto BEEEH engsdagel Gvm/teetin il refeasedinedizament
bacteria without harmng tissues. For an exanple, the

bateni c vi bration frequency can be 20-400 Hertz (the

opti mum at around 350 Hertz) for the coupled oral
heal t hcare device and the front tip's velocity can be
Heférﬁagttoﬂ'tgﬁllrﬁﬁ()eelments@mn(@gwmw lcere sappon (81 udhich form the

ranges from is found that the
@terradlweéfc%qﬁsqtafelepﬁ%% %4)&%'96 438 Torms 0ha tHEet ﬁfhose tubes
I i S r t f r n
Bk dlgenf e84 byl oAb R IMID R pmole)
dmuﬂeepmnmnabegams Wioremives, tube-ypmains ¢3repn ke sgueezed thus

i tude 37 f d 250
BBl 014 e FarTERa (AR ioRe o PRt o5 . o

netre/sec or less), its arns or nmenbrane will scour
teeth and massage
Vibration is also one of the useful forms of movement for cleaning and

massaging, either below, substantially equal or above the sonic frequencies
(20~20,000 Hertz). If the oral healthcare device vibrates at an ultrasonic
frequency to produce a cavitation effect with its proper structure, it can further
enhance cleaning effects. However, it is highly recommended that an
ultrasonic vibration or cavitation oral healthcare device is operated by a trained
personal, such as a professional dentists or periodontists because a

device/article vibrating at ultrasonic frequencies can potentially cause severe
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gum so that plaque is dislodged easier. 5 There are
many advantages to enable the oral healthcare device
to swivel with respect to its base (6), regardl ess
its rotation around the axis (11) (see figure
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dberfofy arelerieh srabadmentngs Sotimilt f e Magoof quviousty
6@3!0%@8 &l %@é‘ﬂﬁcé#’é debigBdieveRrfwith Nesd 's@ﬁ%o( %ﬂ@ HlaBr R2atures
11) in a controlled manner too, includi

|
Inglustes), saoll asdhgse stipwalin IS 6 15HE2 and é-é%&?s%l 142t Agyensor/s

el GisE B 1B bploite  BIEFE o el hnd gum
éﬁﬁoma‘t_q@"?. resilient wire connection, o
el ectrically/mcroprocessor regul ated sw ngi ng

mechani sm or other techniques, this oral healthcare

g !acn$n§r?% rc{iet%oe?gﬂg? (Y Us P?S?%ﬁ??'\ﬁhé’tﬂbpﬁtls 'cbﬁgled to, @ load sensor

rse positi'ons and use onditi
Ydremonitoring i genarator overkivaus, claiaslsagnmjpomtedlfdk emproved inter-
situyatijons, etc. 25 Agcording not her Iorm

pwmabs@ar\m e%soq%%fe@erth@ prﬁnded Pigrosiestiic iy-morph
Erﬁ}dr@é E‘a re ﬁ’ag@h a%%'r?rgcf frtéﬁﬁeﬁ’é '8)9 |'t§ SmQPElbﬁe thereof.

see
ﬂ'heéerfrezmem:ldcseare)unnettievbowmudm range (tb) pm‘wde rﬁon t}nenluimruptlon

SRl (Bl and TR STROLB LR SR paturaton as

el ds3Rg de%eﬁip‘n'i@’ft 'Iﬂctﬁispﬁéé@&%)l %bh%h %pﬂha&)r member such

supporting base (6) or nade as a slid core
saphe oralfegjthcats deieeor Ita@&rtarﬁbglememtﬁ/l%f&e(cta@)a free end of the

?J@bgéggeggésgn%xg%qdfso% %‘g%g ?&f@%& Xrﬂ}‘gr Ec\al)éﬁ%‘?e%tﬁrfa‘o%s Mild
jcavitdtRir ®dadted heittsihi ter sBgingwalefluidd and further promotes the
removal of adherent plaque colonies, demobilise motile bacteria without
harming tissues. For an example, the subsonic vibration frequency can be
20~400 Hertz (the optimum at around 350 Hertz) for the coupled oral
healthcare device and the front tip’s velocity can be at least 2.0 meter per
second while the amplitude ranges from 0.2 mm to 5 mm. It is found that the
exerted acoustic pressure of at least 1.5kPa on the oral healthcare device is
very effective for removing dental plaqgue. When a self-adaptable oral

healthcare device rotates and vibrates with sonic energy (e.g., amplitude
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be permtted to glide/nove (38) along the core (31)
wWthin a certain range. This 1is to say that the back
ends of those wires/strips (3) can be fused to the
slider (35) together to nove along the supporting

ﬂiru%g f‘ §)'B[I‘p3§°}‘f“le(“§§ ar& G 2%tHhel?z §n§}8bf‘an ?Usf\)e'icgdnggat an arm

carries ou uncti on

3. 543U mdtferves oplpse), dts arest or menbranerivilesteuntbetthand massage
hol ds/ hubs ends  of bones/ribs of an wunbrella to open
gemcsthat plaauenis cislpdgedraasielll e portion (37) can be

made either snooth or threaded for setting the

effective lengths. The effective length also nmeans
ﬂfheteaareeniaay\mtvantd@sftocenam the dal hedltheark device &63wivel with
of the oral @Sal thcare devi

(eBppct o (5 hase Bjressrans o foFigno AN 1R A o 1)gee figure
181 TR i ahSgel ef i bBcomp e dic ) in o thre
demersiomalr spEceenhaligs Gt Basy feramaposuetngién anegmptexsoral interior.
T8 BlaBlhes B1aieErert o TP th SEERMPAGIRE Plarang atfneSs, of the

beppsrétko ﬁRJ ba&R ehd (60180 'tlﬁ’étethQQfévidéﬂ‘g()Wﬂ bESrelfireg a0 its original
slider (35) and base (6) to set certain Ereloade

posiioaydiaman extasnaldrending fasealis rRraPYetta Be@wn@ag(rn@qhamsm

Pip BPLACHISBRA B bR sk oG bl Sy B pepfinagre device (9

eagubétiastafled t@DbehQﬁﬁI@CU)VGlmllyralo kiestl Lbsdria. “Gral- B Compact
alternative for reducin ective distance is to

Interdestal; Beishor g @30%89%&% BT m u&@@@w ! Another
gwgﬁ%legrba \\I/\?egﬁsjﬁﬁtc(aﬁ% rﬂ())(n ( fé?an ac en s (g»%% Y(:;Sa resilient

stﬂiﬂlﬁesbmél Wrer/mmweldg?fmbase)w)tdrea bandlel @gtThe otabealthcare

resili

ORucer] Cap bR G R updn S acinindase Boupal 1) Sintroled
efrﬁr%‘r"t&o %%ILEH?BQ@‘FI er%\ aﬂ&%ﬁ@ﬁﬂﬂﬁalddﬂéc%né 9érced oscnlatlon

urlng I nsert or 1 e 1 s not necessari |
abbyt fher axisAd 1z),n0|a(amdardrauiavezreees&mmbbbutathmealseﬁ1) Wlth the

evice _(40Q) can. hav its ms 3) or ski.n (29). .

BBl ety ol aciBiPIP26po%% 1 B0 BX1 (L1yS8lionty dlire  connection,

%l&b@f‘Rféllyﬁrﬁlé}or}’i'ﬁéé‘sédr rééulbtﬂoeswmgﬁigr r'n%hérﬁl§ﬁf b'r @Ehérrté@hmques

i nter- lorOX| mal regions (see figure 13). @t)atlon o
8

this ar haakﬂmﬁiea@@acq KO} |mblgg,tca|p@¢ﬁyttaf@ @@iu@t (|t§1pr|e
|
Aiberot,pep BofE SRR sPRRL B ARG oRE oRieblng. epgsseaing. or

@ilé eittationd, @mgth bet ween front end (1) and back end
(35). Here, the back end (35) is preferred to have
all elements (3) fused to the slider 39

According to yet another form of the preferred embodiments, the oral
healthcare device (33) has a core supporting shaft (31) along its axis (11) (see
figure 12). One end of the core (31) is preferred to be joined with the tip (1) of
individual wires/strips/arms (3) and made smooth for better gliding through
inter-proximal regions. The other end (35) is either incorporated together with a
supporting base (6) or made as a slider. With the core support (31), this oral
healthcare device (33) is allowed expand or contract laterally with respect to its

38



10

15

20

25

30

(35) and the oral healthcare device (40) can be
inflated or expanded laterally by pulling the core
(31) into (26) the handle (7). The oral healthcare
device (40) having this node of operation possesses

?g@%ﬁiﬁg Stlﬂ?)yrt\?&%qﬁt f\/f(}rbﬁ\gerrjr g{vl\g }dlﬂtte renooépt;hhenfder 53?? Side can

bllatdérmitfe&toaglmb//mbk/é%%)?éloﬁgmh@cblrdl@ﬁ/wnl‘ndrua(ben@m fanmge. This
cl eanin

?
I’Sef@uﬁﬁye%‘aé 0, RO ERAS! dROSE WIRBIIDS 833&%& berusnd fa {ihe slider

GRS BB o by il Ry 55 win

holkehfor fittingi the/ garel sugpat (8 catrieseout sBjilaxl fungtioms: as a crux

(iBe pades et an Hgttrale whid uSlesMEBR Atis Pbrpas/ps of an
Ghireild Y& o‘ébﬁtﬁfgﬁ%se%% urhBRIIR. aTRel ild 96Ft|dﬁHFB’7r)oédhebe made

regul ating net hods whi ch can achieve the sim
ebthercsroeth. otbreadedicisettng therm‘fenweﬂawgihst Adelaftactive length

d/slid 35 tati f
BB Maads i Rnks tetveay 18 ionk 33, G 4 bk R (3BLEy the ora
Abalthtiare ARNiGE (3BY PRe shgbl @E)wrramd cahi tﬁéi'nhé/d@wnﬁ' smooth
the central X-axi's (11) thusthelateral breadth is

heler egandntsunalishthreaded thelg farctacematahing with) theeshafe(31). The

IO, el 9514 o e o

tirépaision tdthleehcslide (38) aret the bage (B)d It @allsoqaermlssmle
um surfaces (see figure 14). Rot atl onal

Ff_b oredlientymeangofe- Grash ﬂ\%c@lyﬁ%@ﬁg Wiy &t d‘é'ﬁ portion (37)
??fp\)@@ér} %e §§ ¥ﬁca ggaségé %gse tfc’régt‘éﬂ{ glle'%&é?i Hgﬁpﬂ%ﬁin force for

v ce rotate
eral(rﬁéalmcatmdieXmexqaﬁ)(blyl;adju%ﬁraa@ dider’ sieé%):posmon so that the
inserted i nto or extracted out, of

alghad ﬁXp?H%'Of‘éqoatr,ag QISR CaN be; fpﬁﬂﬁre [@@%Brfﬁé ”P%r@t gffective
nﬁ’ ﬂé‘cfﬁhc‘é?é‘se?rétd%{ﬁﬁw r(r%Hubgﬁgr efécitig (a%}andef is to pull the

e armns evi ce are curved
sptireacora (31 eafredt feaslhﬁc)rtswems thm)\,and}ee(ﬁleor besesm When

BB ° eerpdie Hirtandh draiERn B ol S s ik Bpudriss) is
SlBfFh¢ted b’@?é’rhoWnbhpér?‘b'FQhQ%bé fertth! Bose fasillept rmeans (3) will
passive and active types of rotati onal nmovements

inpseass hejupporturezand thmprarheaiica devicat (@3 @get(an@a)‘» laterally

t arms (3). In sonme situations, arnms (3) 30 of
yﬁe*&é@ﬁ'ce (9) may be flexible (floppy or |oose) which

sags when they are idle and those arnms (3) are
arguabl y) I ateral |y expandabl e or contractible too

Fonauded oral hapiicee deyiorad® WHHIRGTMERTONG O rifle (Agde is not
'n%cé?éa?ﬂs?ﬂ'le Shiy T8 SWe! dn alternative, an oral healthcare device (40) can

have its arms (3) or skin (29) closely attached (28) to the axis (11) or core
support (31) when it is idle or during insertion into inter-proximal regions (see
figure 13). A slider (35) can be incorporated that moves along the core (31) to
inflate/expand or deflate/contract the oral healthcare device (40) laterally and
increase/reduce effective length between front end (1) and back end (35).
Here, the back end (35) is preferred to have all elements (3) fused to the slider
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40 performcertain scouring or nmassagi ng tasks

al though not in a perfected manner. If the back end
(5) revolves around the core (31) while the front end
(1) remains stationary with respect to the back end

(20 gPoandfl i oprs B6UPe (A odklLod LR F xodlyefBrerany by

éulﬁﬁ@ itlee @ofes Q3T) iRED $T6) tﬁemmg?pblrnétomeﬁealthcare device (40)
hr oughout rotational novenents (22 6 ar ound

ha‘gggtthﬁnmgﬁesof(qggrah@n teseessasmt @ntgﬂt)pf penetratmg into inter-

BENERAL rpgRhsLeadly WP s heRRREF Bl Bt thed quppnd with is

airhsekinst(3) @onteclihg surketdin(d3, foetctdantentadtmassading, etc. This
surroundi ngs properly. Cearly, whether the rotatjon
(r@zi)e 0§ exescution (RAUIRE' §'th¢faﬁ%em@ | e RatprRgic srﬁepl?glon of the

e sf%&ﬁfgﬁan e%[qqgﬁ'fom@ ol h@éltﬁébr@'é’éx}iéé F40r'?gt?ﬁe change of

oes not at t rotationa
(a2eral Ibeézmsthfcnn betgither pashauggpuling b thestider (35) along the core

P8 5351101 hie” Bietion, BE1oppBinE, 3cPEyor odiyHg: e core's

é?f rﬁfq}h"‘bF tlaffécﬁvé’rcﬂ@f%rncé5 0" | TeerXRABINgadtorfaRy other
a| ds c as wel | as massag |n? penetrati on,
noi

mm?mg methma:whlchmamaolmeue thens rabjectivieswi For ae example,
t dr uti.on_ wh i

e cn fisiins beck sheflern S Pettich do lae e Mt ena (1)
BRI éid§h(5ﬁ?a§§  tha n%S(BPQﬁeslﬂﬁC(E!'-f)l 6MBhigh@wtick "may be
US 2005/ 0, 05 US 2004/0, 060, 136,

zomd/wrmdlsnlrallwaroum&@ o@rpuralr?@awr(ﬁé);thuﬁrithﬁrlatﬂrald)readth is
m)tug%r) o the spinning oral healthcare device (9) can

tﬁ “in many ways as well, such as a clutch
connection, steel wire/rod linking to a notor's

out put, or those given in US 2004/0, 226,121, US
:ﬂ)@@/ral n@th,me dewice §9k etheswith ps without a'qage sypport (31), is also

&,‘Féggfgyb?y g,gﬁ B%C{J @pﬁ?ﬁ%@éﬁ?ﬁtg}r i Si Q%IEH t'%égr)&gﬂh ) to rub

or ascdueabtdunalr eeeteis @nd( Yunet sur)fad:em séé ﬁgm‘e d4)t hd3atational

N EREIRETE dovigh (DGO PBS, WIS 4 SERGr g pagsive or active.
Q\%bﬂﬁ’n%ﬁ?tm{]géor Vo @$1peeriﬁ IdeRiEel (O B mayeLIrbaRb r%lt’e adits base

I nserti care device (9) has t
k@narbund of-agisl (1-1). Seben tige daviceaSlrtaerf@k:h idtongr exm@cted out of an

R BhistliReh G e ictboRl BnfRGE P peldiBDEng teeth and qum

@ﬁé@@tﬁ&dsm&qg? t®fotafd (25. 30 nﬁmhﬁpl@fzfﬂnsh Idfrm@rcﬂawce (9) are
device (9) /is self-adaptive to its surroundings, whic

icHrvedr in  spieal t@r éhjfeladﬁﬂef%ﬁh@”ﬁ #2.cdf.athe pves d8) a"‘rﬂj‘ have
%%o?ﬁeﬂ%té{?on%? pr&&gséﬁ}é&' & ctive type of rotational movement (22)

may be powered by an electric motor with rechargeable battery. In both
passive and active types of rotational movements (22), the core support (31)
may or may not rotate together with the arms (3). In some situations, arms (3)
of the device (9) may be flexible (floppy or loose) which sags when they are idle
and those arms (3) are (arguably) laterally expandable or contractible too.

However, if a device (9) made with flexible arms (3) is rotated, it may still
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oral healthcare device (9) is therefore very suitable
to capture and renove food 41 particles (e.g., using
two elements (3)), as well as providing confortable

touch to gum Both manual and power (e.g., electric)

RSN, et Rl or BRsp SR, RS LR, oo @ perfected

mH?Mer asf tHebhAdK end (5)avalves. ar@tmd tFFéQ:olr@f(@i) Wwhiké the front end
eed, either in continuous,

b regtais St?é'ﬁnﬂé’ wﬁhéeaaﬁqhﬁwm ba@epeﬁ@hgf @.ﬁi%wce (9) arms (3)
HEG | ?9) Lok eé|s8*}:?é“gx)‘?£’ciart6 té&Paa a0 Pﬁﬁggt?ga%@n? (24) to

ghbodi ren See figure 1

dehieve scOYringant enassdgintpdbjebthdse to facilitate
sanitary process of the device (9), or sinply replace
it with a new piece. For an exanple, the oral 1o

| .
TARMGER oS SRARENY (69 coult e Ao 9aE (19, oitrer
cantimuauslyg nghelrrpltter(tlayfspulsld@)m)r_cmag@seget)hmtbrpﬂnetratlon etc., the
85, iches oY 8 ol TR0 ks s B0 et
E@ﬁgbﬁduﬁé% prob&AY. V"Q‘;‘l%rlyﬁbﬁet’h@?'tl@é%@ﬁbn(@b) '|§ exerted by one's
gresse ack I nto the notch/socket (43) and

podt & ynechasieal apsingaan alsctie-meashanioal M@Mﬁl’npémnf @lectric motor

BRI aARSR nBLBR WrhETAE, R RREE Pbfon CRETONIES Br beter

@hgﬁ%émént tt@ ofdaielr gﬁhldﬂ@ﬁﬁﬁess ualo@®veE CANbGitdse gfotation speed
2005/ 0, 011, 025, US 2005/0, 000, 044, etc. For an

exatipl of theeqralpme&heane nﬂem@m(g}nlns@@mbmatlpm Withs its proper

Aol o0 Sl ik e83s oML A, el e sy, (penetration,

emtraétivn, astal). haal dbiauseiriglentant4tiin wilt beS@mTEeIectrlc motor driven
modi fi cations. More sophi sti cated functl ons. ca

saltio avhiclm ishaoeemeen é"%walﬂtm?ﬂ}sp rdayelegtrig tOOtherShes with
ﬂ@gb{ﬁﬁﬁrhehé’ﬁéd%ﬁjgﬁgas ﬁﬁfs\é%eéﬁa@gﬁm%%v&n frP (S)%Se/0,055,784,

argi ng fromits ti or si
Uy 200415060,A86, &S 200410,@60,437 eetcoay hleecmmqmlg eahretdpn from

e B b eSS S L L ABE ey v o
Welll 506K B3¢ é B%téﬁ‘h@ﬁné’ét@h‘ SRl rvﬁﬂé/ﬂﬁﬁhnl@ng\@é & hﬁ)idf'sdoutput or

jet]strea romthe oral healthcare device (9) fu

Mq&glwnelm HJSeEG%/OQZQQ 121/\,aU§r 2084/Qct68,281.r USt 8@04/@ 154 113,
B SR M 5. cotfebh T BURIELSLA IS IR il

laRhitdbIe elevific tauthBrusHesead stéar the oral healthcare device (9, etc.) too,
manual I%/ electrically/m crogrocessor cont r ol

ed
suele s thoga vy Ealgrte MR 19PsElegtric Toothbrush, Oral B AdvancePower
400 series, etc. When rotating (22) during the process of entering inter-

proximal gap as insertion, the oral healthcare device (9) has the benefit of self-
locating and easier gliding. The rotational movement (22) also enables rubbing
neighbouring teeth for scrubbing off plaqgue and massaging gum better. Since
the oral healthcare device (9) is self-adaptive to its surroundings, which in turn
exerts suitable pressing/contacting force and can be adjusted, the revolving
oral healthcare device (9) is therefore very suitable to capture and remove food
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whi ch may include software or hardware control neans,
etc. An exanple of 42 conduit construction is given in
Intelli dean systemfrom Philips Sonicare in
conmbination with Crest |iquid toothpaste. The conduit

ééﬁ%’e@nﬁgg gghaﬁ“ﬂf 8!%#@35 ﬁ3g§¥j§ %gqjl(% p&i @Qr({o\fnf%rtable touch

&£ lguhd. kadthWh@nﬁhlebhd)pov@érC%e .gJ, teleétricpdsiveheori tfheetregdans can

wi th two-phase m xture, such as air bubbles m xed with

waable such reveling mediongl necessansacomhmednvith ofesmatiens, such
e bl

B SRTpUTRCr BT, P B P Sk ) o RO putsn

ohanyetrsZrtpadtiesns, wanase madel adjustablepdepending/ on Téguirements.
bubbl e water fromthe oral healthcare device (9) is

able 10 to formtender waterfall-I1ike bubble water
| t d
LG Lhealer ARG S Rbod R Bag eSS The ora

Skalthcsre devieen(@rcarabe, manle Hetashable {0l fagiliéatesarfitaoy process of

ﬂ?ﬁ?ééﬁal@@gﬁ%gﬁglspr Efst‘(uﬁr,\}?g\(ltgg%ggpvgpleﬁﬁ} j:ré)r?%} example, the oral
H@Hﬁi‘?&arlfaor ick né%{em@ly (egms RE1d IR al If‘é%e{d Xmﬂﬁatndtéﬁb@ and the

o further assis [ eaning o
beaeu (BY is held ¢xehhandlegihwith@ gop/éu(4s)( 4Upon rr:hamglng the oral

ﬁga‘ty&heamq\%%{ dﬁ%éﬁ%9)43§m%%aqs ﬁ}llcpggtr@ fhe.qral healthcare

gelicd @)chway ﬁmkﬂ)e Hardtd gm tAftélwmdﬁalth’é abpmcmﬁdmt 9) is
oxygen, or 1n ot her formns.

oeapedl hack dnfor ther notskdsaakeh( 4Q)oaﬁréula¢iﬂ| mlv ® There are many
T
FtBbE. 4 sEEOh T or EhFAGRR IR RS eSErpinads ar

eoAImshsigesen emariyerappticabng; , inclrethcre ahese sfoe achdrming  electric
stored in a sachet/pouch packaged in a handl e éd and
teatbhrish beedsr SUsheBeniRGNNIGHES gme)oednmptshm&)(é 011,025, US

Pbs/R0VIBET bRLT FOd KB anithé CRErdd b ech8Rgm used i

or at ed anment or porous
ll?fbiﬁhusa@ml(@ﬁ)a praidactm“song:ape &tited Lor &' Sonitiacd Adaanee't breish heads

be done, manua tomati ca ,, Oor : :
Sam targvoraopied ifgr s st piAl: BRANGATe. faos n@) with some
kadlf'@ﬁﬂong‘ XI ng ratio for desired health effect.

tiple oral healthcare devices can be chai ned (55),

staggered, nested (53), 30 grouped, or clustered

DR SRl BB ko 8Sbaf L ShERN BB of e
ofalHexmBichregelit8Y9esdried as a conduit for discharging liquid from its tip
(1) or side (see figure 16). For an example, water may be supplied (48) and
sprayed from the core's perforated surface (45) or its tip (1). While the oral
healthcare device (9) is rubbing the inter-proximal regions, a water/fluid
jet/stream from the oral healthcare device (9) further helps. The injected (48)
water is not restricted to be continues. In fact, the stream of water/fluid from
the oral healthcare device (9) can be pulsing, intermittent, or on demand via a
manually/electrically/microprocessor controlled electric valve and pump system,

which may include software or hardware control means, etc. An example of
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18). Normally, there are gaps (51) avail abl e between
nei ghbouring oral 43 healthcare device units which
permt those self-adaptive bodi es/device units to be
squeezed laterally and elongated longitudinally to

bt BB3SAERR, b blvel B PSR ey PO R Sonicare i
BobirRitienavied Ch@allhhmafogtrqﬁ@t@es a nested device
(53) adds nore functionality to the device (see figure

17). Preferably, the nested device (53) has fewer

FHERR U s PHp SISl 80 IOy 3ot Bhaso
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(Waber be gﬁab@ LECT ) wcsw'aiswetciavrpmﬁ iy ﬁmﬂnﬁér-llke water
back end ( via a handle (7) or base (6) and

straagnand mwtﬁedeﬂbheabﬁe@ﬂ(gr?guméabﬁor@ .ce unit (65,
67) in this 20 assenbly possesses two ends, nanely
front (57, 61) and back (58, 63) ends. Each device

Toi furtheb as§igh cleaningl oir lealing the teetisamdduig thecontuitd45s) in the
expand/ contract . laterally on their own. Th| s form of

oFHisheaiticasn devisnr@) G release geriain medisamaniia in a vapour,
E??)dgfftlﬁr% Péﬁ@lé@&f Qi ﬁg?%@%gnﬁé@ Eqﬁlgqslﬂ?gﬁgéé%*turated with

ouri ng
ORY@ER, mromdt’aér foeiso nSomén lexampte, 26e mummroonly wked tGmnti-bacterial

Braskbiese” (GeRbaree R RaREas BFIiAaelnhcan Prahiected (48)
gﬂflﬁgsm%tclé%lhg' s T@Vﬁé'étegoﬁrfé o4l eéediedCBPtremove odour,

eviCe units be bent wth respect to each
QMaraentSp@annbesstbreﬂ imgl sachepouchpaskaged ireiaohande (7) and

rnat iV ) e
(8pRSedhisel dhidondtly; of fuite® bt wilof HCEh st ORER mixure
fsﬁ‘éahseﬂ‘tro[l@ﬁ Qheabores(ltﬂ) @@rmkaaamemolt@weﬁamémees) OF porous
fi gure 19 & _?_ VWhen those oral heal thcare devices
mirasner @%ed hg mpixing procedure, which can either be done manually,
automatically, or semi-automatically, is flexible for achieving the optimum

mixing ratio for desired health effect.

Multiple oral healthcare devices can be chained (55), staggered, nested (53),
grouped, or clustered together to form a useful tool for cleaning teeth/gum with
orthodontic brackets and wires, implant abutments in place (see figure 17 &

18). Normally, there are gaps (561) available between neighbouring oral
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44 el ongated, the string (66) can extend between front
and back ends (1, 5) of each device (9) in the chain
to allow those oral healthcare devices (9) taking
thinner forms. Simlar mechanismis al so inplenented

ARt 8 LA R Sl uris

bbaRjliceged 1My MYd elinyated prgitudinallynto fifGhose gaped51) when
oral healthcare devices does not have to have

pRsging deougharew der-pioxiaal gaRfenent duri ng
cl eaning, neaning insertion foll owed by extraction, or
vice versa. It can take the novenent of
daitter ¢od iconatructiors bﬂWlﬁpledmnaembauhcarasdaritm i maqested device

i{f?;beééqigfﬁér'ed”ﬁ:rm?%ﬁﬁ@{y?ﬁ > dewice: (8o gUTRedf bePTerEbly, the
g@@fe'dcc?é\h&n gﬁ) 'Jrn%d@{?ta't %ﬁté?rc@w#éeé‘ﬁﬁ Eﬁérrﬁore arms (50)

evice 1s n I|mt er-proxi mal region onl
bt thesénhteriadagevibd eunital \Waeht hlmar dedieei ¢53X aotades) or stwisted
bl.e size

n&?‘?%{ﬁ}%@%és@ﬁ@@r-m%malgecq?& 0 h%gagqtrtaq%%&t) ?ﬁ@gtggés to arrest
Y Er@ible%rhrﬁi(ﬁ‘l'ﬁlé" 8rm3 (3*§)V;br@>9|d%%)mﬁé§d@;nl\g389 n#bing Bbffort. The

support/handl can be used to clean root canals in
mmcndﬂﬁme: madexthyeat plusalruokereab eamee(®03 roay taither be fixed at

RERIBEIRE ARl PP gl B, S Shb Bt TR 1881, Mutiple

\wbh degicapRatenintéioraster @éviek (3 J%ﬁelaﬁsd be aatéptabid alternative.
certain nodifications nay be made to the invention as

descri bed wi thout departing fromthe scope of the

LA SS U il RPLE Bl LBRLEAR) b 488 uiRTTes, 67)

CRainkar witdl stiffagseron (9% O&quSmedi&eUacweaflguret ¢8 which is

construct an inter-proxima oral healt )
ddierentfsomoBe Qjie (RaeigHeutd) Yt aaft 4. mwﬁﬁrﬁgri@ Ager, This device

?@E@e@%bﬁ’é‘té F@c Qﬁlﬁ?%éorﬁtgh Y#EH'?S)& ‘ﬂgsﬂarcﬁ%r%”@ﬁatv}’a a handle (7)

ure and oth ice proposed can
os bdse\(6hand tm}mmtt focthe<feord eandd(5r'r’¢d|Em;h dmmﬂ unit ¢B&,r6Y7) in this

tc. F I d I h
asserbh ofSeSeR Btpts damaRyont k% afSand B68kdpacpe) ends.
Fachldevidd yigid (63, %ﬁ%sgﬁ)raﬂfy &‘Hrﬁs(é’ﬁd |sf&érnﬂﬂe@@§band/contract
heal t hcare 45 devi ¢e he stai nl ess steel

\ateesllyton gheis)ovean 'Ehns opgorafecenstiugtion neanfowns wetter with inter-
proximal regions if the narrow portion between two ends (58, 61) of
neighbouring device units (65, 67) sits at the inter-proximal regions while two
bouncing device units (65, 67) touches adjoining teeth with broader profile,
especially accompanied by rotations. The core support (31) is favoured to
allow adjacent device units (65, 67) be bent with respect to each other at

permissible angles, such as 60° or below.
As an alternative, a string (66) which connects those self-adaptive oral

healthcare devices (9) can be made resilient material, such as elastomer types

(see figure 19 & 20). When those oral healthcare devices (9) are forced to be
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ot her plastic noulded surrounding it (3) to change its
external or surface property. The individual filanment
(3) can be coated with TEFLON, other materials, or
their conbi nati ons, too. For replacenent set,

BleoBlet ap®; Gftaq pER BN ST Rebiindh Hop? i BERE Brgs, (1. ) o

@5@?‘1 Yevitdi (9)dHahe Wham %6 allow(tBbs@foralhkeslttdare dewces (9) taking
heal t hcare device (9) can be a variabl e paraneter

phivrrc rmmy Bifpitay mechgelsm aaaglspvén@emerﬁ%ltphmmédual oral

HEcETe 1 dpvichs 1o Hia T SMERCROBOUBRGES: RRIrcEA gfarffl, the

moviemneiof dre@m;ngaﬁrdchs by thisaypeof strmgt(BG)JIaligrmfcdeNal healthcare
needs. For an exanp

oft and small oral .
Aewces daes nelehave t@d)awes%hea@ctwaf Qb1 TecpEecal Rpveppent during
I,
ERahid éaifG 1RSEHIORIBRGE By QRAABRSOE viceVRies: (Rloan take
thmsm\mmenmealumdlaecélonalnou:esmgsljar cxzhreduenscasd eeterh@ an inter-

Eﬁﬁgﬁgépg”ﬁ rat%%l(g{ dhtﬁgﬂlrlga\é E%gng%tgrcgﬁer side of the inter-
EF&JI%EP%Q?O’%VI ces (9) with variation in the nunber of

nts (W res/strips) (3) for each oral healthcare
device (9) is another choice for product range

{Be) SiiBRlon #l et sdl-5alin Piat BE PRt ibviis i, B imited to
frﬂéﬁsrdmal ﬁe@%r’ﬂbﬁlym If @t Self-Ad &staBleUoral ﬁ@hlﬂ@darérdewfcet {ge etc) is

l ength and width for the oral healthcare device (9)
tnsuiablg sigeoithean ber insetted Sntoapthel; m@rrrawmlﬁg@s ciqar other

RIS . bt RaBfeteof Ol B Brahn)d, 4EKLER (89w g and tin
s0ppor/pandicnadn beased to clean rbat:kanmgi irf endedunitic trgatarent.

insertion force; a medial portion between the ends;
and el enents of the nmedial portion that contact t he

VAT @Mmenﬁﬁgf fHe m&/&ﬁtld’“ hggﬁg)etﬁg d@eﬁ‘@nbgﬁt A BEscriptions

VRSert ortion
ahd mtend@ckmartda d:lustramter awit Iimutailvel | Yhug,Oit \mlertnerrappargnt to one

skl n 102 4R FerdainReeBEALEHR, mavsPAl made (potheriavention as

?Fzﬁcﬂlt%lﬁwwﬁ&?t ARG FrontireastdpRl oF tRé chimi's2¢ bubbslow.

Industrial Applicability

Some possible embodiments bring a product of a wire/strip (3) formed cluster
(9) which expands laterally to construct an inter-proximal oral healthcare device
(9). The mode of manufacturing and assembling much depend on the
production volume, desired quality, feature and other factors. The device
proposed can be used by both domestic users and medical practitioners, etc.

For an example, a durable oral healthcare device (9) as an embodiment may

take stainless steel as its curved element (3) or core (31) for an oral healthcare
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3. The device according to claim2, wherein the finis
formed by a sheet. 4. The device according to claim
2, wherein the finis forned by a 15 filanent or
strip. 5. The device according to claim2, wherein

AT 07, bS8l BTSSR0 s B iir v

Wreplésﬁd‘l&nbelaehl sufrogidihg it S(3ﬁ to ubieange’ itsTbgtetieali oe surface
according to claim1l, wherei portion

AISRBTbo EHS dRidHab RO 431 PRl Bparpaiely WNaREFRN: other
Hia?%r?ﬁﬂge %W\A%g%bﬁrr\]atfcﬁ% tog Tﬁﬁfq hEEMBRE Ye! lrﬂﬂets?enhsed

on iS resi

erfuIcﬁedeI@su@bra:lrheaaht:a@CdeMe 9) is §bﬁahﬂew ce according
to any one of the preceding cI aims, wherein 25 nedial
portion is able to expand or contract by relative

TREA1HiOkss %Pvﬁl%gﬂétérlhe AL cet @?'W Freridp a(Bgnof the oral

I nsertion axi ng to any
hbaltrmaeetbwqp (9)atars bewh snadinhleaparamsatst t@rpéO@lutmeanw types of
Xi,bl The, devi e acc 0. any, one. of
spEFrepive 579 Negitrals dareraast WiByBcEe Y [¢cSs. termed
B8 It Gﬁhardlaral'ﬂé%ltﬂééﬁe%eﬂééﬂ(@) NYhisOcgA auns Je',%l@ll‘enljadults or
wherein the elenent is a tub 47 13. 14. 5 15.
petiants with differarg. needs. For an example a soft and small oral healthcare
device (9) is more suitable for a child while a harder and larger oral healthcare

device (9) is proper for an adult.

In the form of a product, those oral healthcare devices (9) can be sold either
alone or integrated with handles (7), either detachable or integrated.
Furthermore, oral healthcare devices (9) with variation in the number of
elements (wires/strips) (3) for each oral healthcare device (9) is another choice
for product range variations since it will affect the ability of a oral healthcare
device to capture food debris, contact force with teeth/gum, etc. A careful
selection of the length and width for the oral healthcare device (9) in

combination with other parameters can build a range of speciality products.
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20. 20 21. 25 22. 23. 30 24. The device according to
claim 12, wherein the tube elenent has one or nore
openings at its front end, back end, on its lateral
surfaces or in any of these conbinations. The device
gﬁcordi ng to claim10 or 11, wherein the elenent is
ed with bristles or covered wth other forns of
smal | protrusions. The device according to claim10
or 11, wherein the elenment conprises a plurality of
fayers dkdaviceforprl h$ﬁ@“@ﬂ§9|"@<¥lr@ccordl ng to claim10

or 11, ‘@“ﬁ&ﬁf&w&fkﬁ- s?érrﬂrr}g'nrﬁ etrﬂjlrrgxfde%l?@glonformy

or in an unsyme nner round the

i nserti anbagk end T@eaptﬂwnganansmldnﬁgrcbo claim 10 or
11, wherein the el enment is nmade , of treated materials,
such as arinedial poriier Betwaen thednds: and quasi - nedi cat ed

matert aldenBhid BPttd Hadidl MorfiGiy 4f8. &k é’étolhBaneg-tpg@H;QJ region

10 or 171, erern e ele er
parti al Iaresdhgaeddow ditectiddidf irseatiomfdreyuidihg; such as
r ubber, bi oalagpatl bl e or, bi.ode

mat eri al I‘ﬂet%\m@ 5] iy able éﬂf’gﬁg‘ of’r qug iragt pterally
to 11, VWﬁ‘ér?Hb\A msrdeefﬁ%nhtér réxiFRIMSABR: The device

accordlng to cl ai ere| t he |nternal space
@ncl osedl rtg/dehleembrding to <leiml 1 e\dherreaathmme ial portion have at

e, THROHRTE ETaUg PR AT TDe o SPAFAgIAE ci n ¢ he-

gxt eLnaH('jﬁéJHg\?igﬁsa@Eoﬁg;ﬁ tecfgm@?wmsem @M fih &8sl formed by a sheet.

af)ug eneThe I%evnce according to claim 2, wherein the fin is formed by a
filament or strip.

5. The device according to claim 2, wherein there is a resilient shaft
connected to the fin/s for supporting.

The device according to claim 5, wherein the resilient shaft is a tube.
The device according to claim 1, wherein the medial portion is able to
expand or contract laterally by changing a distance between the
ends.

8. The device according to claim 1 or 7, wherein the medial portion is
resilient for expansion or contraction.

9. The device according to any one of the preceding claims, wherein
medial portion is able to expand or contract by relative rotational
movements between the ends around an insertion axis.

10. The device according to any one of the preceding claims, wherein at
least one element is flexible.

11. The device according to any one of the claims 1 to 9, wherein at least
one element is resilient.

12. The device according to claim 10 or 11, wherein the element is a
tube.
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ni ppl es/ bunps, covered with short spikes, covered wth
grooves, covered with spiral channels, covered wth

| ow fl anges, covered with threads, covered with other
undul ati ng surfaces, or the |ike. The device according

18, R 1 R 2 B loment s ono

accor di ng rh@reﬂﬁgerﬁliﬁgs et its ionpeadeBacigent pomits |afeesledurfaces or
t he device can be attached to or detached away from a
handl e. iTREYFSHhese eRmbingtingst o any one of the

ecedi | al ns, ' t j (S | d :
fced o I, S e 5 12 WbRSH 2 Cagmont i
of the [braicked with btistlewsor sdvared withtdtredfewrmsefisasalbprotrusions.

core support along the insertiaon I'S. . The devjce
agcor di e FeMicg @%fd'me%iqﬁ'ﬁhgﬁelﬂ i? tVH'%eerrbrf’bﬁt element
IS —con @ﬁ}sés%glu%ﬁt?@flé of ffatéy§ al ong the core

. devi ce

support. ccording to claim25 or 26,

WBer ei n Thee dsVicdeacaoatingdo cdifm A8dont b1,cehewdim the said elements
positions on.téhe cofre ?ur%ﬁort. 28. The dtevilce istributed
accor di rﬁjet &' ?IS/ YOG Hhe'cid HISYBIPLHISE MAE; ﬁ“s ribute
the sligguns#Me iRerirhggd, around the core support,

moved al ong the core support, or in conbination of
Bt h. 10TiEDdevihe adgeoiding taclaindilfgor bl , aviiersinethefelement is made

clains 2 0 28, wherein the _ cQr URRO IS . ,
per f or atx d{r?i"f‘t hg‘aé?{baq%'rs ?tb iatssg]"gtfzar @?Vé‘ﬁfﬁfjaéﬁe&ﬁgﬁdv quast-
di schar ghagichted fhaterifls, orltRe tiRyi ce according to any
one of the preceding clains, wherein the device is

4Bl e to Hee feviae agcpetirg {eeRim P okt ¥Rl theselement is either
Surround&d?ﬂﬁleté’l}aqu@ﬁﬂ%ﬂz:réé?%\?&f%fH %gidft%n%?ym%‘%gia , such as

the preceding C he device I's a
be r ot atredber, tpohahyr, jocomisatiblegr biedegradable &atefls.
devi ce according to claim 30 or 31, [

: wherei n the .
A8t at i onl Reudleice aepRnddlg & afyn@ae| §f claimenftPchly yherein the
or in Coémh{éﬁﬁ?g”%me'%{é 20 33. The devi ce accordi ng

to any one o e preceding clains, wherein the
@ovi ce iBhabdevit® acdording. to claim 19, wherein the internal space

enclosed by the membrane is filled treatment materials, such as
medicaments, soothing gel or the like.

21. The device according to claim 19, wherein the external surface of the
membrane is textured, roughened, porous, scattered with
nipples/bumps, covered with short spikes, covered with grooves,
covered with spiral channels, covered with low flanges, covered with
threads, covered with other undulating surfaces, or the like.

22. The device according to claim 19, wherein the membrane is resilient,
inflated, or in combination of these.

23. The device according to any one of the preceding claims, wherein
the device can be attached to or detached away from a handle.

24, The device according to any one of the preceding claims, wherein

the device is integrated with a handle.
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34. The device according to claim 33, wherein the
device is able to vibrate bel ow sonic frequenci es.
35. The device according to claim 33, wherein the
device is able to 25 vibrate above sonic frequencies.

BBvi co U GREICBEAMG £ 2 BiK Jithes BB, ERirms. wherein
such as thetdewRie 45 & eofdSuppiort 8lbngTthe inkartiore ariscor di ng
to claim36, wherein the device is able to vibrate

v . , t .

380 25 Hzhe devigs aceawdingio sl@"ac?@bwmemgln@%ﬁpdaiéh%ﬁ?ement is
t he cl ai 31 ol ' ' j
i br at o CORERIIO sliddHnGt Earf (vp G he SorBiPRLR,
pre- det eThe dediceaddcdrding4® daim Teod 26| edhemeinothai slifdracan be
claim 33, wherein the armof the device is able to
vi brate %ﬁ"@fi %C%%nima@néfonzt:hsmw sppR@tency ar ound
%50 S0heh H@?iEQrHC%BFcﬁHQ t %hgg:lnte)/o%et&@n% Qﬁ‘ﬁ?t%, wherein the

.5-3.9 netre/sec, or Tn conbination of any of these.
5 40. Thslidéecandemtatedi argund the gomnsupport, eoped attigntipe core
claims, wherein .the gevi ce | g)gghbl e to rel ease a

mat er i alSUPDRER O N gmRMation of sem - solids, fluids,

09, in a TheHEVIBe HccBRngto bR The éflthe IdIGIn#ERE 66 28, wherein the
according to claimd40, wherein the released nateri al

is a hegirerst@portniatatubg perferated ahhe eadtar-anils éategal surface

nout hri nse,.. 10 di,c nts, toothpaste, or the I|ike.
42. Ther}§59|sgéa%n§%#lﬂﬁ g to any one of the preceding

gbai ms, THedelite Atdordinyg Reahpkpe of mﬁréwdmg Rlsnis| Wherein
or an eannded_prqflle when it is in the process of
i nserti dheodevigiee. is 48bleTHe Beviretated cpasRivRly t fPrappntanding its

of the p ing. clainms, wherein 15 the expanded

profile {@ﬁo@@%q@% of an olive stone, rhonbus,

B1i angl €The devicangteordimg tohany idee. ofithe Precediing ctaims, wherein
according to claim10 or 11, wherein at |east a .

porti on Be davire igahiR fo Be fpigiad aghelvhy ?éﬁefefl"?gzmegh?msm-

qual , refﬁ%‘ﬂgvfc@racc%?dﬁﬁp o clAIRF39 R 1, in¥réinShe rotation can be
pol ygona ar, or the ke.
controlled manually, automatically, or in combination of both.

33. The device according to any one of the preceding claims, wherein
the device is able to vibrate.

34. The device according to claim 33, wherein the device is able to
vibrate below sonic frequencies.

35. The device according to claim 33, wherein the device is able to

vibrate above sonic frequencies.

36. The device according to claim 34, wherein the device is able to
vibrate at low audio frequencies, such as between 20 to 400 Hz.

37. The device according to claim 36, wherein the device is able to
vibrate at 350+ 25 Hz.

38. The device according to any one of the claims 33 to 37, wherein the

device is able to vibrate continuously, intermittently, or following a

pre-determined pattern.
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20 45. The device according to any one of the
precedi ng clains, wherein the front end has an
addi ti onal guiding nmeans to ease insertion. 46. The
devi ce according to claim45, wherein the guiding

a0 Dol 8B4 4, pgF RS PR e gvice i

any one gbfle ttbevibraee ewlitth Ginc beipitudenog b it 2nard, tifeguency around
device is capable of sw nging wt ct to

) th resp th
suppor t i489 * pAral iasiantangausu@lesityaatithe plemert 497 gf% metre/sec,
activel el i IR T Lce according to claim
10, 11 orr |q§?hﬁ@‘atg‘h§%feanr{§ﬁ?§ﬁlé%%t ed, such as by
ZEFLON, THeadevice ascondingrtosamy abeeofcthat pregedingclaithe, wherein

devi ce cording tq, an ne of th ecedi ng cl ai ns,. .
wher of n e dieviee-sAhiE & rdBesR punalr il o1 DA arseY. golds, semi
aut omat ifids SHfdls 3 inlORHIRT FansesTIREse SPEEd sensor,
pressure sensor, proximty sensor, 50 50. 5 51. | o052.

83. 1554Thex8eviee de6ording t@ 6lad. 4B oviiren theaietaased material is a
sensor, Stqu[IEISS/ strai ge sensor,, noi se,sensQr, Vi bration
h& "9

sensor, Farey materalye WARE qdflhce ABLRAERHY ( grouthrinse,

any one ratdicBmdmts asdihpastd, ar i likerein  the device
is connected to a filled bag, sachet, or pouch for

44t omat ethederigruascaidinghier gmn@ne of the preceding claims, wherein
the device takes a contracted profile or an expanded profile when it is

in the process of insertion or idle.

43. The device according to any one of the preceding claims, wherein
the expanded profile takes forms of an olive stone, rhombus, triangle,
rectangle, or the like.

44, The device according to claim 10 or 11, wherein at least a portion of
the member's cross section is circular, oval, rectangular, square,
hexagonal, twisted polygonal bar, or the like.

45. The device according to any one of the preceding claims, wherein
the front end has an additional guiding means to ease insertion.

46. The device according to claim 45, wherein the guiding means has a
portion of thread, fin, cone, sphere, oval, or any other shapes.

47. The device according to any one of the preceding claims, wherein
the device is capable of swinging with respect to the supporting
handle in various directions, passively, actively, or both.

48. The device according to claim 10, 11 or 19, the element is coated,
such as by TEFLON, plastic, or other suitable coatings.

49. The device according to any one of the preceding claims, wherein
the device is equipped with sensors for automation, such as

load/force sensor, speed sensor, pressure sensor, proximity sensor,
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The device according to any one of the preceding
clains, wherein the device is capable of being
operated as corded using external power supply,
cordl ess using internal power supply, or in

conbi ”atd]’ié’qﬁc?%m%%’s%hﬁbﬂe&?es{%&?aeiﬁeé’érfé%r,?@%%%%é%é@ vibration

claiml érein e enent

medi cal demspRameor felikepati bl e materials. The
devi ce according to any one of the preceding, clajns

fBer ei n Thehdeyisei aecardingaio arwonedpleth@epraceding clakmsqwherein
a devic Nk, f.Qr edeyi g s;aedrb e

i nsi de Z‘Hgt Hé\r/'.EgTﬁIértg)g\?}é(ggdaégo?dﬁlﬁegoato ¢l g%{%‘ B,Sdre‘ﬂ)ouch for
wher ei n autometed onmatheal dischiariging.s al | owed to have

i . SURTP HeViePradiorloachARY ong: o hshpIesegie FRmSgpherein

cont r acty : i \ : ' of oxt I
The pr ochgiuovitt & cERADREGT BRIFEAEAIED A9 BN RS externa

pl ural i tpovedr dewpply, weordiessowssingl ddeinal | power tsupply, or in
core support.. The ﬂgvi ce.according to claim10, 11 or

19, wher "ﬁbipﬂgorﬁg gyofgwesgble to be

repl acedfrepaiicetadcdrdingRai dlaift 107 1¢ N NgherBire the element is
devi ce according to any one of the preceding clains,

wher ei n made ofl ;mediealipolymers ardieeompaiikia matedalsa

o ol e S, Al RS, PG, s, wher
light expesddvice s hwaehst od daniceg terfiatt avay device unit for the
treatnent, etc. The device according any one of the

pr ecedi ngheleglavice agrarably, restpd insigle apoersuch devi ce
40,15, s BROEIRAoRRAT i3 MAGHLTI dfcia) govice nit i

cl ai m 5&llowesr & have felativemalevmard with respect soritk lieterior device
t han sonme ot her devjice units of the device assenbly. .
60. The WHli SR diNgARENOYSBRRE SRIGR. £XRaRSIRe gl @Ntraction,
cl ai s, é((jyeerei na plurality of such device units are
connected in parallel.

55. The device according to any one of the preceding claims, wherein

the device comprises a plurality of device units mounted serially on
the core support.

56. The device according to claim 10, 11 or 19, wherein the member is
able to be replaced/repaired for repairing or changing.

57. The device according to any one of the preceding claims, wherein
the device is able to be reused after a sterilisation or disinfection
process, such as hot water boiling, medical alcohol cleaning,
ultraviolet light exposure, dishwasher cleaning, microwave treatment,
etc.

58. The device according any one of the preceding claims, wherein a
plurality of such device units are connected serially by a flexible or
resilient filament.
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5 61. A nethod for oral healthcare using the device
according to any one of the preceding clains. 52

59. The device according to claim 58, wherein a frontal device unit is
smaller than some other device units of the device assembly.

60. The device according to any one of the preceding claims, wherein a
plurality of such device units are connected in parallel.

61. A method for oral healthcare using the device according to any one

of the preceding claims.
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