WO 2010/ 035015PCT/ GL32009/ 002314 Skin Treating Device This invention

rel ates tav@adewisess for renoving hard skin, particul arlperunsi@adshqhar d
skin such as calluses, fromthe feet or hands. Calluses are areas of

t hi ckened skin that may occur on the hands or feet and can be caused by
persi stent rubbing or uneven pressure, for exanple fromill-fitting shoes.

They have a tendency to form ovEt %only Eéom nences and with regards the
feet, they are nost comonly f L & |, the ball of the foot and
the sides of the toes. On the hand they typically formon the underside of

the fingers or on the palm Calluses are often unsightly, and t hﬁ t hi cker
they are the;imusselrbawstibeydadde foookmowng hard pen, praredady éepﬁlﬁhﬁﬁi ck
cal | uses can becone cracked and painful. There are a number of known

met hods f omhardedtinciualy apealivserpiiongihe %0 0B general |y based upon rubbi ng,
scraping or cutting the hardened skin away. In many cases this may include
a first step of softening the skin by soaking the feet or hands in water or
by appl yi NG SQUR a0k HiekéRaiskia thathmnodoor ohthethands eident aorH@nRér d ski n
can be reduced or renoved using a device with an ap{ﬁ@i\ﬁ surpﬁﬁf such as
a pum ce stoaned Emeessistmamdbling ordengveRe RRFSEH Ce AP GG ?)rgpg N8ached to
it. These devices can be nual, Qr_electri : i j | atter
case, an albags viehdaw %%%%B@Y\}Pg?rg% 8%?538%]??%(%%1? e o%ltel(?qftl%g: %gﬂragt:éfl n.
Exanpl es of, sugh devi idogdhé Res\DD3/HAR 21 Tk fobhend towsidadr asi ve
devi ces ha etaﬁ‘r%%gee}rn%gt?cogﬁlge\lﬂgg%@b%n rrané;zp%ases t hey @{ge unabl e to
conformto §hee edekVahube hakd thep tymeally fofm ohdhekpdessidy Of tTIRGSEY &F ) | uses

usual ly occur. In addition, abrasive surfaces.te r i time
and they cathelpelmi Chlleseh are often wagightiyo R queatfxrc&e{]%ngg%ﬁg Omﬁ%?'e\éﬁ]c}evbi ssues.
2 they can look. With time, particularly thick calluses can become cracked and

painful.

There are a number of known methods for reducing or removing calluses,
generally based upon rubbing, scraping or cutting the hardened skin away. In
many cases this may include a first step of softening the skin by soaking the feet or
hands in water or by applying some form of softening lotion to the hard skin, The
hard skin can be reduced or removed using 2 device with an abrasive surface, such
as a pumice stone, emery board or 2 device with carborundum paper attached 1o it.
These devices can be manual or electrically operated and in the latter case, an
abrasive head can be vibrated and rotated over the hard skin. Examples of such

devices are described in W003/022175.

The known abrasive devices have a number of drawbacks. In many cases they are
unable to conform to the curvature of the parts of the hands or feet where calluses
usually oécur. In addition, abrasive surfaces tend to wear out with time and they

can be difficult to clean, potentially leading fo hygiene issues.

The majority of the prior art devices which remove skin with a cufting action

incorporate one or more flat metal blades, such as a razor blade or the like. US



2005/ 0061343 di scl oses an exanple of such a cutting device in which a
cutting bhagleyhassppunted in a head piece attached to a fhghckBodihoder to
be placed 1n contact with the skin and pulled across the callus fzor
renmoving a thin layer of skin, the précess being repeated as required. Such
devi ces which shave off layers of skin are difficult for untrained people
to use safely and often do not discrimnate well between .call uLﬁ_ld and

heal t hy skR0f)5/ans1BAhdisclosss anaxanide eREUCH & CYHIng; ¢eXifte P WD SISy e g.
due to cutijng.as a result, of, t 4 e] Ltd;e0eqd phsReEEGH! Y or

bei ng nani btﬁagﬂ%a’o%t"ﬁﬁ%ta pead Wgﬁgisa%q‘%d %s@%ﬁ@gjg.d%one kngwn cutting

devi ces arsoxﬁeddi\'»ﬁ@ﬁﬂe-mih fan@Eanafadmqxecmmeﬁ)rhhmmmgimmmm: siirat bl ades,
the idea being that curved blades wi|l conform nore Esgoselﬁ, to the shaped
surface of fhehmrotesetbeing teperted Anreguiapthl Sudt deviers Whiph cBaY&SoHdads P ld in
US2007/ 0244491. Ther re al so.known cal |l us.r V. i kLN the
form of rasknfass Fig?‘%ﬁ'i &ﬁ %&f@@eﬁpwﬁgﬁ%}l%%?ze’ %@ﬁ?@égg glﬁgaatdggrc?%%ﬂgse

devi ces ar ' : il abaGKBataBeP i preecht alxpefitan ritkvi ces
with flat b%ﬁ‘.ﬁgﬁn‘%ﬁﬁgﬁgggﬁaﬁ to a call uysa-.cu?ti_r}g device i s described
in US2007/ Q24Q#30e gnéhecrorsitipms afremlisifiid lade heing positignakinciitfdly Bne end of
which is sharpened at its inner e%%ﬁ, t,o provide a circular cutting edge.
Thi's cal | udbeingrmanpuipted s that 1p HADFKAYS {H20Yedhe per pendi cul ar to the skin
and noving the cutting edge back and forth with a reciprocating action for
scraping off hard skin. The device is small and difficult to handle. Also,
al t hough t hgsofRR g &Sices Sreoffulipsdwithesnet drenbretrarves tladed ipgegskndi cul ar

to the skin, users tend to hold it at an angle, ich can ]maeée it
i nef f ect i veofditat bizids, tthe e deigthatouredrijadss frill. confrrmsmopR 81083 A0 UC t here i s

descri bed a devjce_for .renpving, hard,l ayers,of ' [ : in the
formof a &@Eﬁiﬂ@@%@@é@%&%&ﬂ@éﬁ%ﬁé‘ %ﬁ%gg)ée gggggmﬁ%‘pg%ﬁé;%%n‘agcgﬁ%d on one
side. One ] Jols i efilus YeRodés eattdblapesindhe form
rect angul ar ?@g{wg%%lhe%#g?%?%; pl annar menber having a handl e attached
at one end, oft flisp fdﬂymwﬁhmammmcbnpa&mbmm&di%@@semmﬁf%@ti veness
of the 3 individual blade edges is_j ired. dye.to the.prximty and |arge
nunber of biubjkst tediye sgae tiaspec Wétouﬂlnggg@ﬁﬁ%ﬁﬁa%ﬂc?sow@bﬂ%a@?a%‘he skin at
the sanme time. The present invention ains to elimnate or at |east reduce
t he drawbacks of the prior art devices for renoving hard skin, and in
accor dance Whhfhef ﬁ%ﬁﬁﬁéﬂ{j 18G dalRs bhginpriesients desesibed onUBROVI/A2H780kmdd- hel d
ar

device for renovi skin conmprising a handl e portion and.a .cutting
head connectemists of yingle stdinlesrastet] tubsoend el eowbishnsyadp di5408§%

surface thereby, the cutting head conprlsing a base. . Wo
cutting el eR8gR® pEPvfee el aqq%m&q%ebjbg_qaﬁugbeg&%vgr}%&%F?’krﬂgﬁ?f%é S each
ot her and each defi ni ' : i ! tibaek aadforflowitbant act
Wi th & ki nUEHFREN ‘Ctﬂ%‘g%ﬁﬁ%{ﬁgﬁd‘% mﬁ%’ﬁ@?ﬂ%@é‘ﬁ%t_ti ng edge lies in a

pl ane whi ch rLg§nioBgingnRtos orasofising ofpmirdckinp Brealedietiinsuab gnd ddliewlt teni ti es
of the cutting elenents. The device of the  invention ro&ifede% effeeﬁi ve
hard skin rémmdal Afsd, Bhaiesothe SeyapingdeiSet ds opligaum (RLRITE P

users. It incorpqQrates two ar nore. cutti t hatn; fently
formed by stREFRFP ‘é‘é‘{aétt%é}i‘c f’kﬁfﬂeg‘?‘er%é%lﬂ @Jb%gd ﬁ!a\?}gﬁg aggfghﬁql%%gggﬁeh\kgp Itt he

ski n- cont actj . -&méﬁ&sﬁ\’géﬂt’f ges inclined to the skin contact

pl ane there %g@cc@gggl i‘ségmal cont act E%e(gﬁ;bet ween the cutting edges and the
skin so a small force can be used to press the cutting el enents agai nst the
skin. Also, wth there being at | east t_wg

. 3 , _ang prefer aglr everafl cutting
el enent's t helnfgs GROWOZFHORMthere ihdesgahedcdsdch B JeRgvRg %‘% By e K by a
. d. " of . . .
et case: wi ¢ TS PORcE acombof RANAa B2k SoRefERRRIER HRBMIVE i ng

edges, so thal, LA hskidel ORR ehibdhihéhy alchles binnentedl gesuvki digssalxplobeinwi t h
excessive force ang possibly cutting too deegly into the skin_i
el

subst anti al | ¥ récestignie arrdinus ohtsidelof/a plenarfmerhbern havéng 4 bandie 3'%%(*‘%‘? f¥neuse by

unskill ed as wel |l as experjenced users because..t herg | LS
i nadvertent enduthis dewdca Being mﬂgﬁ 5}' dﬁl&?t‘%f‘tquﬁ%}“@ (aﬁ%eht‘s3 f egt?\?]eg e%spéf ?{eed with

sufficient force to cut to an excessive cutting depth.




WO 2010/ 035015PCT/ 82009/ 002314 4 The direction of inclination is such that
t he | eadi Mgoporotossms of the annul ar cutting edge is at ther/gneaesizifi st ance
fromthe skin contact plane. The inclination of the planes of the cutting
edges to the skin contact plane can be from5 to 45, such as from10 to 25
, and in the particul ar enbodi nent- specifically described herein belowis

about '15. Thgy Gt biddd e8LQTE %ﬁaiﬁd%&qam@ﬁwiw inublatg@rmunsied ofiblade

especially right circular cylindrical tubes with the cutting edge of each

t ube | yi ng eiige porpomsribatper peigumd tacontacittheskingethg e e cutting el ements
can be arranged to project fromthe base along parallel axes. Al though

ot her constructions can easily be envisaged, for conveni ence of nanufacture

the base i SR ﬁ%hﬁfhw tfo?mﬁg tgseli?niﬁht@tc@’at st PocaEpkie arwbded &f o rigid
plastics matertal, and provided wth sockets to receive the respective
cutting el ements. deticesfor eomdend harddkin anhin drsonianse with figfs phisative thet o t he
sockets with a tight, friction fit, e _exagt nunber of .cutting elenments is
not criti careseHunvemiopmEoyidesst %Qd‘]aﬁ-wéiﬁl%'%rf@?’olvpgilkar%g‘é‘flecpgﬁ@%r t here
to be at least hr I aizzlrﬁ(l theasidid b¥Rionddthd N any
case for tHe a@ﬂ[etl?o gmé?’gdrjr%%%/lgﬂlgﬁg C@lfng%garge I%,qg staggergd 1a(t)rnr ay so that
ski n ni ssedybyedtReosk eatin surtase tthargby| tRerentting fmad icomprsiep & besestihatirst may

be acted upon by another cutting element that follows. One suitable
ar r angenentledss twocutting elsmentstprageang Fom the basein pasFd 1eltieasip 19 fackoor ner s

of atriangle with th ex of th riangl e i ' | forwardly
or backwar d¥tfer 2 8?%&’ ‘Egbgs‘i‘ B}qs{apﬁalﬁ%aqr%lﬁarfc 8@&@2%@? F‘%‘S"(’E’éﬁg@%‘g es{k(l)l{ be

posi ti oned ﬁ}fawmﬁ. rfe%agerd,smareﬁ, SicRMRAtheeagP Bes FEsPgiah@hichat ietintyeo i s an
arrangenent 1n ich the cutting elenments are positioned in at |east two
rows extendi skin tomms piins ékfinddoyt the exesitien ol Biercutingelement® cutting el enents

in one row being staggered with respect to the cutting el enents of another
row. Thus, five cutting elenments can be arranged with three in a first row,

and two in second W. fd
el enents i nf'}?ehgevf“i“er %ft'tﬁ? gvﬁl'%nﬁﬁ%élr%&&%\gﬁ{f %"&2}% p%?%@%@ﬁ@o%%%ﬁo t %\dg?e are at
| east ei ght oqutdeh G 18, SRABr ANEENSEUsérsl dt idcdapdratehiwe oromsre tuiting can be,

for exanple, a first rowvvlt‘h at |east four cuttingh)el ements,. a., WO
2010/ 03501 5Elembmt 120087 GoRstidntly Swmeddyrstainigsy soal tubesagichiiibebaving @ ng

elements and a third rowwith at.| east e.cuttin el [ of
cutting el eREHES edghatdhg %cgptgﬁ@gsqqdaﬂgﬁ[t,heg}lﬁwg%gglﬁsolﬁﬁ%?dv{égﬁ Ff'nl\g{;. An
effect|ve AgLangomimeh o bk hdtl SRR e 3R0PESI I uAilglcdsbPartnd N whi ch
the nunmbers of cutting el'ements In successive rows reduces fromfront to
rear al ong kg sony SAENTord C&E b @sed to press the cutting elements against the skin.

Also, with there being at least two, and preferably several cutting elements the

force with which the device is pressed against the skin by a user is spread over a

number of contact points or areas which tend to increase with the force due to the

inclination of the planes of the cutting edges, so that the risk of an individual

cutting edge being applied with excessive force and possibly cutting too deeply

into the skin is substantially reduced. Thus the device of the invention is safe for

use by unskilled as well as experienced users because there is less risk of

inadvertent injury due to an individual cutting element being applied with

sufficient force to cut to an excessive cutting depth.

Each cutting edge lies in a plane inclined to the skin contact plane that contains the

extremities of the cutting elements and can be substantially parallel to the base.



Suitably the nunber of cutting elenents is not nore than twelve, and nore
pref er abl WwHeb10/d®ogs t han ten. For ease of skin debris cheptn®sodsigd S
preferred that the interiors of the tubular cutting el enents are connected
via openings in the base to a cavity i'n the device, which cavi ty is
preferably open to the exterior of the device, although it could be closed
by a cover that can be opened for. rjnsing and cl 1 F P9 ESuingNe cavity
can be sui tEhsIdrestnmeldneinagion 4 %‘Pglth{;{lﬂj%%& mg’d)eoﬁﬁ %gbfﬁ)e% ev‘?%lg.E The
handl e ‘por ti,on, b 0 oA itei skt @neiol pRbag Tha iidisatiands ted whi | e
It could hg\?@é‘g%ﬁ&eﬂ@g@%%ﬁi{n or holding in thg pal mof th ahang an
el ongat e shpes bsthpreafierreades fodeabliy contadt plans cribs o eni ’?rb’ antially
paral l el to the skin contact plane of the.cutting.s : | ch _
facilitat edrom}Bient2sof anthip ﬁhﬁtﬁaﬁf’f‘g‘?@éIe@?@ﬂ’t’%ﬁé@chéﬁéaggﬁgésgrﬂ%%&gwea by
pul ling on the ha dlt- coAn especially sinple construction that enables
econom ¢ WMEAIPR Was' a handl e formed by two half shells that are

fast ened together, such as by adhesive, fasteners, or welding, with the
base of the cutting head being separa d and he

tely f d fir '
posi tion t HBrehrting slames ara bowengAHY Gfleh\'éﬂ MWF%%SQH{?&%J@&&&%{] of the
[ ti i Ll b t . f 1.0, £ hehi
brefarrod cRBBSAL RS NI of i 0k OEercf bk BOEFhOpL P AuReTE

_ _ : _ y way e and with reference
to the accopARYiMina 28 Y sting biaMbrEcan MOARRIRHNRSHOEECELEBRO084002314 6
Figure 1 is a perspective view of a hand-held device, acbcordL ng &o t he

i nvention; along paraliel axes. Although other constructions can easily be envisaged, for

convenience of manufacture the base is preferably formed as a plate, for example
moulded from rigid plastics material, and provided with sockets fo receive the
respective cutting elements which can be fixed to the base by being pushed into

the sockets with a tight friction fit.
!

The exact number of cutting elements is not critical, but in the interest of
efficiency it is preferable for there to be at least three, and even more preferably at
least five, and in any case for the cutting elements to be disposed in a staggered
atray so that skin missed by the leading cotting elements passing over the skin first
may be acted upon by another cutting element that follows. One suitable
arrangemeht is for three cutting elements to be positioned at the corners of a
triangle with the apex of the friangle being directed either forwardly or
backwardly. Another possibility is for four cutting elements to be positioned at
the corners of & diamond shape. Especially effective is an arrangement in which
the cutting elements are positioned in at least two rows extending transversely to
the movement direction, the cutting elements in one row being stappered with
respect to the cutting elements of another row. Thus, five cutting elements can be
arranged with three in a first row, and two in a second row so as to cover the gaps
between the cutting elements in the first row. According to a preferred
embodiment there are at least eight cutting elements arranged in at least three.

rows; there can be, for example, a first row with at least four cutting elements, a



Figure 2 is a side elevation of the device shown in Figure 1; Figure 3 is
an undernq%gqlg}o%rals\éi ew of the device shown in Figure l, F-gn8odh
bottom vi ew 01"t hHe

IS a
ase plate of the gutti ng head of the device sﬁ%‘\?\m in
Figure 1; Figure 5is a top view of t

e base plate of Figure 4; Figure 6 is
a longitudinal cross-section through the base plate taken along the line
A-Ain Figure 4; Figure 7 is an enlarged sc L AlovE LS Sat 386t iogd t hrough
one of t hesabghtove wtith ﬁde%ﬁtétﬁféﬁﬁ‘émflgte& H?Sn éﬁ% ﬂ{e‘}cg}eovi ce s'hoymmig, Figure 1.
Figures 8a and 8b are | de el e¥atihonichshtamaynekemiealiohg pitrarenii ew,
respect i veFYHIg %’g gr%egghﬁsdbg oidlgrrent of the invention. Figures 9a and
9b are a siglp.glevaivaniand Aanefintiee npangenpinh ! FUEDS HROFRE A RSP showi ng
a third enbodinent of the invention. and FLaur . d0biar@wa si de
el evati on doithdato bendae ieavtichh tennynees © oY BRmbiR e W

reduces from front to rear along the movement direction.

Suitably the number of cutting clements is not more than twelve, and more

preferably not more than ten.

For ease of skin debris clearance it is preferred that ﬂxelinteriors of the tubular
cutting elements are connected via openings in the base to 2 cavity in the device,
which cavity is preferably open to the exterior of the device, although it could be
closed by a cover that can be opened for rinsing and cleaning purposes. The

cavity can be suitably formed by a lateral through opening in the device.

The handle portion may be shaped to facilitate gripping in the hand and while it
could have a rounded form for holding in the palm of the hand an elongate shape
is preferred, ideally with the axis extending substantially parallel to the skin
contact plane of the cutting elements, which facilitates movement of the cutting
elements across a hard skin area by pulling on the handle. An especially simple
construction that enables economic manufacture has a handle formed by two half
shells that are fastened together, such as by adhesive, fasteners, or welding, with
the base of the cutting head being separately formed and held firmly in position

therebetween.

The above and other features and advantages of the invention will become
apparent from the following description of some preferred embodiments, which is

given by way of example and with reference to the accompanying drawings, in
which:



respectively, show ng a fourth enbodi ment of the invention. Illustrated in
Figures 1 to. 7 of the drawings is a device in the formgf ol for
renovi ng RAP 3RS such as cal luses on the feet or haﬁ gK%y@@ﬂﬂ%%? of the
devi ce. The device conprises an elongate handle 1 at one end of which is
provi ded a working or cutting head 2. The device has a mai n body that

i ncl udes WD 2010/ 035015PCT/ G82009/ 002314 7 the handle 1 and a cutting head
support structure 3, this main body being assenbled fromtwo half shells
4a, 4b that are jBipmedlfisraipgrspaciveeeigneby d hget-held ddvaeeg accdrdingi toutlienal

m d- pl ane of the device, such as by ultrasonic welding. To enhance confort
in use, the half shell siN¥¢ti08h are provided with panels of softer material
5a, 5b conveniently nmoul ded onto the half shells. The assenbl ed nmai n body
includes a cavity 6 forned by a lateral through opening in the cutting head
support struct ur efigureth apitdeioation oftticaievivelshobr ireKiguad ed | ater. The
cutting head 2 is held fixed in position between the two half shells 4a, 4b
when they are assenbl ed and secured together, the cutting head conprising a
base plate 8, conyeni |y LR i f I G ies material
such as ABS, andqglggllgsj;%'aﬁﬁl %ﬁgétgﬁm%%fgﬁ%&Egﬁeél?{gﬁr%@g?g%g‘% g’l nl ess steel
tubes fixedly fitted to the base plate 8. As shown in Figures 4-6, the base

plate 8 is substantially flat and is_configured with a. peripheral groove 11
for receiving an ¥gye 4 lSa%b@f%éfte“éQf%@S%P(ﬁ‘%@ﬂé‘eﬁﬁg%t eﬁﬁé@iﬁm‘fe %P t he
head support structure 3 {0 .recejyg.the base plate 8 and which flange
securely retains the ba%é)h%llg?ﬁeﬁ!rﬁqbositi on on the head support structure
3. The base plate 8 is also formed with an array of sockets 12 adapted to
receive the respective tubular cutting elements 10, the inner ends of the
sockets being conkigutectisiadop mieauithpbpeesplatg of Kigurafe open to the inner side
of the base plate and register with corresponding holes 14 in the inner
wal | of the pocket into which the base plate is fitted so that the sockets

are connected to Figgre0Riid nBitudisal cheskedtim thibughdhd Base Phate takek alongiRe ar e
cylindrical and have their axes parallel and inclined at an angle ? of
about 15 to a per pendi cliteap-Adn Figargdane of the base plate. The sockets 12
are di sposed for mounting the cutting elenents 10 in a predeterm ned array
further described below Each cutting el enment 10 consists of a right

circul ar cylindrigglirestak AheslargbEetalt WRRI afosshovion threhgs sné of ttheBight
Figure 7. At the outer end each tube is taﬁered to define a circul ar

cutting edge 16 at the estinpélemieatsifittedrintouthe dewica shayin inhidgwighe. The i nner
end of the tube is chanfered to assist insertion into a socket 12 of the
base plate 8, but has a blunt end face 17. The tubes 10 are di nensioned

with an outer 8 pjgures 8a and 8b are a side elevation and an underneath plan view,

respectively, showing a second embodiment of the invention;

Figures 9a and 9b are a side elevation and an underneath plan view,

respectively, showing a third embodiment of the invention; and

Figures 10a and 10b are a side elevation and an underneath plan view,

respectively, showing a fourth embodiment of the invention,

Illustrated in Figures 1 to 7 of the drawings is a device in the form of a hand tool
for removing hard skin, such as calluses on the feet or hands of a user of the
device. The device comprises an clongate handle 1 at one end of which is

provided a working or cutting head 2. The device has a main body that includes



di anmeter slightly greater than the dianeter of the sockets 12 and the tubes

10 are puskhedoionsait he sockets so that they are retai negcsesnshyrspy the
resulting tight friction fit. Wth cutting tubes fully inserted into the

ei ght sockets 12 of the base plate, the tubes are set coaxially with the
sockets and as a result.the cutting eddge 16 of each tube 10 lies in an
inclined plane that is at an angle of 15 to the contact plane 20 defined

by the extrgmn )f g i,ng, tu 0 pat 18! Rk ¢ Qfkets 12
in the baseﬁﬁl é%@?%g %%]J&C]ha %Hg{t&lht edhcﬁ&)?f)%gﬁ{%éggg 10 "are ﬁ?sp@e? ﬁ?ean
array with hReeBledqvEs tWWHBLE shelisng, Bbiat atd joimg fimtie and seduhely ftogsther ow,
three in the second row and one in the third row, e cutting,.tub of the

| t
second row Blebpa longitgénad anideplanei elethe devigpsuichfasttyelfrpiogyc Wiy t o span
t he gaps between the.cutting.tubes .0f.the,fi : i S ki can be
ensured t hat™4h&s 8°W9rr"b}ésen5hes€dﬁfls%§%§sa’ ?%gges rr(%?%@gcdgp]eh eg% %éﬁ{%rt her

skin areas gate?dl 8B, 5 colchiendy ehadit ciiamsk hilatshaitsl | Thvoassbmblddenmal ves
acted on by a cutting el enent when the device is applied to and ggg/qed

across the badyninchides hoamity hforued bng larpmhdneagh OpeHE He Hedrutiing st and
second rows are:-spaced rt _al on urve ines.tr erse to the direction
of novenment SEHPOH TUFWF"S?’REQHwogs(ge‘ﬁf‘fﬂbwﬁéha c’é@ﬁ‘é‘? 8ga'ioérgrfi gurations can

readily be envisaged. Indeed many different arrays for the cutter tubes on
the base plate are possi-ble. The hollow interiors of the tubular cutting
el enent s 10Tae euttimrieat 62 is beld Hixed duipopitioni etween thevivoebadld shelds 4pathicl es

Ut i ng dgBBRARYT SRR R Etied (e TEn b uBa A Do BB DE dABEF ed out
of the devi¢g; : 0 nSid ' iBemaldyial bntsl RKOAWSL h
wat er. The ?Irai‘(t:el g@t@%&ﬁ&gﬂ ?ﬁgjnggttl %g&grghng%igwggﬁsat hlgt t he plane of the

cutting edgendfeverd kukingrbomtentd 10 inbthe fovad ofheainiess ateeldnpeselitaddyrfifiedto 45 |
specifically 15 in the specific_enbodi e .sur.f

t, to.th . f A ski
cal | us bei nihethasaplate §i O shonn geligaees %itggb%eﬁqlatg s‘fj?‘éb%&’ﬁﬁ&fﬁ’égf‘é\?e skin

renoval when the device is_pull .k I e

cal | us wit h*$PETBHEH §“aP&Iﬁé}?{@‘é@"gﬁﬁf@i{e%%‘?‘??%‘ﬂi"h?kf?“#ﬁe SiRRerkde
appr opr i at e ;gjRARSckéProtided ¢ fetlead sepidri signobsigSstoi sedivethe3bdse fam  such
as around 4mm . The hand-hel d devices for renpving hard skin jllustrated

in Figs 8a &nandwhichlaage semrelymefaing sheabrse phate in pration pp i TEEEN bed

b ith ref Fi 1 t0.7 only. t
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on opposite sides of centre line, and one in a second row and | ocated on
the centre Ibeing. colfected o derosgionoles 13Rheuaresorea taribie dindkipider ofi thechasei ng

lements, with three. bei i ti oned i bed Wit {
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Fi gures 10a an six cutting elements with three positioned as
descri bed withdhéles ependel4 oTh gevkes Baarengli8drica rechdt e ah¢ieexehpatelidi sposed

in an extra row located in front of the row of@yﬁgﬁ cmi n eloi nﬁ)s. I n
this enbodi medtnalined ¢tiew ppgle & ehins 1pnio ety ak QDG PENE 35% &F with
respect to tprl]a g.e.'ﬂ];e gohc%egsl 2 Elrer-gi\ﬁlpos%a%of %un%fngttﬂ@ cutting elements 10 in a

predetermined array further described below.

Each cutting element 10 consists. of a right circular cylindrical stainless steel tube
as shown in crosé-section in Figure 7. At the outer end each tube is tapered to
define a circular cutting edge 16 at the end of the inner surface 18 of the tube. The
inner end of the tube is chamfered to assist insertion into a socket 12 of the base

plate 8, but Ha_s a blunt end face 17. The tubes 10 are dimensioned with an outer



third rowis staggered with respect to those of the second row For further
det ai | s of wolzeroestasli nents of Figs. 8, 9 and 10 ref er eneer/sbembdodzes made to
the above description relating to the gnbodi ment of Figures 1 to 7.

Modi fications and further features are possible within the scope of the

I nvention as defined by the clains that follow and will be apparent to

those skillggniBr Ll eheater l@an%eld%nmmlef e RandthEl shahgitaesf 0F afeenOVi Ng

hard skin conprising a handle portion and a cutting head connected firmy
to the hanq:lwhqmbmltm dire :n(mkdae sooba dheye a@s@tzan@kswugﬂn‘ prdee ¢ Wé}tﬁtg/tighhe

cutting he g a, bas d.at ast

proj ect i ngai%l nP thsiting @Eé?c@gyrlgﬁ ﬁf’%e]bggyéoa?%%g&? hg &%s %ach
defining.a ;Eb’c@séhé%ﬁ |y s Rl A %Btthé‘go&‘(@é%eanfdois LRAMAEe it 8dgki n
surface to be treate V\?‘lEI‘EII’lEy h cutting.edge lies |na[§llane which is

i nclined t ol aofskich tbarivdiet irphrainelinahpianethagistahen exgle efil 3 | wsthefconteet cut ti ng
elenents. 2. A hand-held device, ac ordln to clgdml wherein the inclined

plane is atplae #héatmed By theeexframiies #8450t o the skin cont act

pl ane. 3. A hand-hel d devi ce accor d| ng to claim1, wherein the inclined
plane is at an angle in the range from10 to 25 to the skin contact plane.
The pattern of the sockets 12 in the base plate is such that the cutting tubes 10 are

disposed in an array with three rows, there being four cutting tubes in the first row,
three in the second row and one in the third row, the cutting tubes of the second
roﬁ being staggered relative to those of the first row so as to span the paps
between the cutting tubes of the first row. In this way it can be ensured that there
will be no skin areas that are located between other skin areas acted on by cutting
elements and that will not be themselves acted on by a cutting element when the
device is applied to and moved across the skin. As shown the cutting elements 10 -
in each of the first and second rows are spaced apart along curved lines transverse
to the direction of movement D, but this is not essential and other configurations

can readily be envisaged. Indeed many different arrays for the cutter tubes on the

base plate are possible.

The hollow interiors of the tubular cutting elements 10 are connected to the cavity
6 in the device so that particles of hard skin that are removed by the cutting and
scraping action of the cutfing edges and which may collect in the tubes can be
easily emptied out of the de\}ice, and such cleaning can be aided further by rinsing

with water,

The inclination of the cutting elements, means that the plane of the cutting edge of
each element will be inclined at an angle from 5 ° to 45 °, specifically 15 ° in the
specific embodiment, to the surface of a skin callus being treated with the device,
which will ensure very effective skin removal when the device is pulled by means

of the handle 1 across the callus with the cutting elements in contact with the skin



4A hand- hel d devi ce according to any one of clains 1 to 3 wherein the
cutting elwgBpmsaie tubular. 5A hand-hel d devi ce accor gprfgpbeogbham 4
wherein the cutting elenments are righu;circular cylindrical tubes, and the
cutting edge of each cutting elenent |I7Tes in a plane perpendicular to the

axis of the cutting el enent. 6A hand-held device according to any one of
clains 1 to whe

aral Tel auducty A ARG L 4B R el R R o B ed ng
clai ms, whe(gif Lb&§iE4AME. three or nore, cutting el enents positioned in a
staggered array. 11 : A

The hand-held devices for removing hard skin illustrated in Figs 8a and 8b, %a and

9b, and 1 Oé and 10b differ from that described above with reference to Figures 1

to 7 only by the number and arrangement of tubular cutting elements (10)

provided. The eﬁbodimcnt of Figures 8a and 8b has three inclined cutting

elements with two in a first row and located on opposite sides of a centre line, and

one in 2 second row and Jocated on the centre line. The device shown in Figures

92 and 9b has four cutting elements, with three being positioned as described with

reference to Figures 8a and 8b and a further cutting element being position on the

centre line in front of the row of two cutting elements. The device of Figures 10a

and 10b has six cutting elements with three positioned as described with reference

to Figures 8a and 8b, and the other three disposed in an extra row located in front

of the row of two cutting elements. In this embodiment the cutting elements in the

second row are staggered with respect to those of the first row, and that of the

third row is staggered with respect to those of the second row. For further details

of the embodiments of Figs. 8, 9 and 10 reference should be made to the above

description relating to the embodiment of Figures 1to7.

Modifications and further features are possible within the scope of the invention as

defined by the claims that follow and will be apparent 10 those skilled in the art.



9. A hand-hel d device according to claim7 or 8, wherein the cutting

el enments are arranged in at least two rows extending transversely to a
novenent direction, the cutting elenents in one row being staggered with
respect to the cutting elenments of another row 10. A hand-hel d device
according to claim9, wherein there are Ht |east eight cutting el enents
arranged in at least three rows. 11. A hand-held device according to claim
9 or 10, wherein a first row includes at |least four cutting elenents, a
second row i nclajiiis at | east three cutting elements and a third row

I ncludes at |east one cutting elenent. 12. A hand-held device according to
any one of clains 9 to 11, wherein the cutting elenents of at |east one row

are spaced apart al agd-felUdeiest fdremovihd- hatd RRMdcdhalrehidte Y i EBdRCSRLGH NY tO
any one of clainms 9 to 12, wherein the nunbers of cutting elenents in
successi ve r oWl & eeftingdiend oonrfoctsdt findy tedbe harshy petiennovemeavediacress & on.

skin surface thereby, the cutting head comprising a base, and at least two cutting
elements projecting from the base in spaced relationship to each other and each
defining a substantially annular cutting edge for contact with a skin surface to be
treated, wherein each cutting edge lies in a plane which is inclined to a skin

contact plane containing the extremities of the cutting elements.

2. A hand-held device according to claim 1, wherein the inclined plane is at

an angle in the range of from 5 ° t0 45 ° to the skin contact plane.

3. A hand-held device according to claim 1, wherein the inclined plane is at

an angle in the range from 10° to 25° to the skin contact plane.

4 A hand-held device according to any one of claims 1 to 3 wherein the

cutting elements are tubular.

5 A hand-held device according to claim 4 wherein the cutting elements are
right circular cylindrical tubes, and the cutting edge of each cutting element lies in

a plane perpendicular to the axis of the cutting element.

6 A hand-held device according to any one of claims 1 to 5 wherein the

cutting elements proiect from the base along parallel axes.

7 A hand-held device according to any one of the preceding claims, wherein

there are three or more, cutting elements positioned in a staggered array.

8. A hand-held device according to claim 7, wherein there are 5 or more

cutting elements positioned in the staggered array.



14. A hand-hel d device according to any one of clains 1 to 13, wherein the
base conprises a base plate to which the cutting elenents are fixed. 15. A
hand- hel d devi ce according to claim 14, wherein the base plate has sockets
into which the respective cutting elenents are inserted. 16. A hand-held
devi ce according to claim 15, wherein thellsockets have inner ends that are
open to a cavity within the device. 17. A hand-held device according to
claim 16, whergein the cavi i.s open.to the exterior of the device. 12

9’ A ﬁand?heié Yevide & cording to &alm or 8, wherein the cutting elements

are arranged in at least two rows extending transversely to a movement direction,

the cutting elements in one row being staggered with respect to the cutting

elements of another row.

10. A hand-held device according to claim 9, wherein there are at least eight

cutting elements arranged in at least three rows.

11. A hand-held device according to claim 9 or 10, wherein a first row includes
at least four cutting elements, a second row includes at least three cutting elements

and a third row includes at least one cutting element.

12, A hand-held device according to any one of claims 9 to 11, wherein the

cutting elements of at [east one row are spaced apart along a curved line.

13. A hand-held device according to any one of claims 9 to 12, wherein the
numbers of cutting elements in successive rows reduces from front to rear along

the movement direction.

14. A hand-held device according to any one of claims | to 13, wherein the

base comprises a base plate to which the cutting elements are fixed.

I5. A hand-held device according to claim 14, wherein the base plate has

sockets into which the respective cutting elements are inserted.

16. A hand-held device according to claim 15, wherein the sockets have inner

ends that are open to a cavity within the device,

17. " A hand-held device according to claim 16, wherein the cavity is open to the

exterior of the device.



18. A hand-held device according to claim17, wherein the cavity is forned
by a lateral through opening in the device. 19. A hand-held device
according to any one of the preceding clains, wherein the handle portion is
el ongated. 20. A hand-held device according to claim19, wherein the
handl e portion has an axis substantiallylparallel to a skin contact plane
defined by the extremties of the cuttlng el emrents. 21. A hand-hel d device
according to aﬂy one of c| ainms 20, wherein the handle portion is

formed by twolhalf §}@§¢1h§1df%ﬁéfﬂ°ér?éaortdw@é9w@lmt18 ¥dgtrietheravibaisdogned hy
cutting head ther ﬁere&%%%gem%g m@iehﬁ d:hel d device for removing hard skin

substantially as scr rTeference to the acconpanying
dr awi ngs.
19. A hand-held device according to any one of the preceding claims, wherein

the handle portion is elongated.

20, A hand-held device according to claim 19, wherein the handle portion has
an axis substantially parallel to a skin contact plane defined by the extremities of

the cutting elements.

21. A hand-held device according to any one of claims 1 to 20, wherein the
handle portion is formed by two half shells fastened together to secure the base of

the cutting head therebetween,

22. A hand-held device for removing hard skin substantially as herein

described with reference to the accompanying drawings.



