wO 2011/083455 A1 IO 00O 01 O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
14 July 2011 (14.07.2011)

(10) International Publication Number

WO 2011/083455 Al

(51

21

(22)

(25)
(26)
(30)

@an

(72)
(75)

(74

International Patent Classification:
B26B 19/00 (2006.01)

International Application Number:
PCT/IL2010/000657

International Filing Date:

15 August 2010 (15.08.2010)
Filing Language: English
Publication Language: English
Priority Data:
12/684,381 8 January 2010 (08.01.2010) us
Applicant (for all designated States except US):

SYNERON MEDICAL LTD. [IL/IL]; Industrial Zone,
Tavor Building, P. O. Box 550, 20692 Yoqneam Illit (IL).

Inventors; and

Inventors/Applicants (for US only): FLYASH, Lion [IL/
IL]; 2/11 Gannot Street, 17512 Nazareth Illit (IL). ECK-
HOUSE, Shimon [IL/IL]; 52 Hague Street, 34980 Haifa
(IL).

Agent: BRONSTEIN, Rafi; Daltan Consulting Ltd., P.
O. Box 1146, 44110 Kefar-Sava (IL).

81

(84)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

[Continued on next page]

(54) Title: A SKIN-HEATING SHAVING APPARATUS AND METHOD

100
120 130\ 5
\ 124
—126
128 128
118 118
116 EER‘J;
15
I 14

112

FIG. 1

(57) Abstract: A shaver that includes a cartridge with one or more razor
blades and a source of RF energy operative to apply RF energy to one or
more of the blades. The cartridge can be attached to a handle for moving
the cartridge along the surface of the skin. The cartridge may include a va-
riety of configurations including one or more electrodes and one or more
blades with the RF current conducting through any subset of the elec-
trodes and blades, through the skin, thereby heating the skin to help facili-
tate the engagement of the blade with the hair on the skin surface.
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A SKIN-HEATING SHAVING APPARATUS AND METHOD

TECHNICAL FIELD

l0001] The method and apparatus relate to shaving razors and .in particular to razors

operatlve to apply RF heatmg energy to skm during shavmg
BACKGROUND

[0002] Several attémpts have been made in the art to reduce the discomfort and

irritation resulting‘from shavi'ng while still ,allowing for a close shave, i.e. leaving a hair

stub as short as possible, preferably having the remaining hair shaft tlp rest inside the’
hanr follicle, so that the shaved skin is smooth to the touch. _

|0003] Multlp]e blade cartridges, ﬁxe_:d to, or pivot about their handle, such as Gillette:

brand Sensor Excel™ series, employ the hair pulling.—and~cutting process. The process'
includes a set of "resiliently mounted elements" such as tha't.de'scribed in United States

Patent No. 5,802,721 or a blade which lifts the hair up, pulling-it as far out‘okf the skinv.
follicle as possible, so that the cutting operation is performed by a suéceeding blade on

the part of the hair that is, when relaxed, below the surface of the’skin. This process may
sometimes be associated with discomfort resulting from the stiffness of the hairs and the
tuggmg applied to the hair shaﬁ that is strongly attached to the folllcle in Wthh it is
SItuated ‘ L » v

[0004] -In an attempt to minimize the discomfort résu]ting from the pulling and Cuttihg
process, it has '}beccl)me common practice to heat’the razor blad\es aﬁd/or facial skin with
hot water so as to soften the hair bristles. Shaving creams, gells and lotions have also
been deVelobed for the 'same reason. ‘

[0005] Some shaving devices known in the art set out to reduce the discomfort of
pﬁHing-on and cutting stiff hairs by heating the device itself. The idea shared by most is

heating the cartridge blades employing means other than rinsing with hot water. United

States patent application 2006/0117568 describes pre-heating of the razor caﬁrid_ge prior
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to shaving and relying on heat conduction to warm the blades. Other shaving devices, »
~such as that described in United States Patent No. 6,836,'966 and .United Statgs‘ Patent
No. 6,817,101, electrically heat the blades themSelves in an attempt to soften  the hair

shafts.

\

BRIEF SUMMARY

[0006] In accordance with one exemplary embodiment of the current method and
apparatus, a shaver is provided having a cartridge including one or more razor blades
and a source of RF _en'ergy‘ope"ratiVe to apply RF energy to one or more of the blades. b'
Further, such embodiment ray include a handle that:can be held or gripped to enablé.
maneuverability of the cartridge over the surface of the skin. The one or rhore blades
“are dperativé to couple the RF energy to the skin.

[0007] Applying RF ene}gy to the skin oﬁerates to heat the skin, soften the hair shaft
and in some cases affect the hair follicle so that to reduce the discomfort resulting from
the stiffness of the hairs an.d the tugging. Advantageously, these characteristics help to
make the shaving process more pleasant and soothing from the perspective of a user
“and, to provide a closer shave with minimal irritation to the skin. |
10008] Ih accordance with another emboldimem of the current method and apparatus
the czfntridge includes one or moré razor blades and one or more RF electrodes.

[0009] Aéné is one of the mdst common skin disorders ahd is affecting millions of
people.' In accordance with yet another embodiment of the current method and -
apparatus, the heat generated at deqper levels of the skin, such as at the level of the
denﬁis; for éxample, is sufficient to inactivate Propionibacterium acnes (P. acnes)
bacteria commonly located therewithin, thus as%istihg in the heaiing process of existing
facial acne and preventing future development thereof. . : | '
[0010] - Optionally, in accordance with still another embodiment of the current method
and apparatus, the cartridge may also include one or more blades constructed of a high
electrical—fesistanée»material that may generate additional heat when necessary. The

cartridge may also include a heat sensor, such'as a thermistor and an electronic control
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to control and/or regulate the temperature of the skin, blades or electrodes. ' The heat
sensors may be l‘ocatedvon the cartridge itself, blades and/or electrodes.

[0011] The blades may also be coated with one or more: types of coating such as a.
‘protective coatmg, thermally conductlve coatmg, hardness mcreasmg coating, dlelectrlc'
‘coating and a coating reducing blade friction. - . o I

[0012] In accordance with another embodiment of the current method and apparatus
the blades may be cooled by a heat sink or other cooling means to protect the surface of
the skin when heating deeper layers thereof This results in the heat generated by the
RF energy in the skin to be specifically directed, if so desired, at the level of the hair .
follicles in addition to softening the hair shafts or any other desired level. .Add'itionally
or alternatively the heat generated_ by the RF energy in the skin may be speciﬁca.lly
directed_ at the collagen layer bringing_ about stimulation and growth thereof. These
applications of RF energy to the skin of the user (and in particular to the facial area.)
rnay also contribute to changes in deeper skin layers that may bring _about erllkle
reduction, tightening of the skin and an overall enhanced comfort during s.having. _ |
[0013] It will be appreciated that the energy applied by the aforementioned electrodes
may be replaced by other heat energy generating means such as light energy, ultrasound

energy and others.

BRIEF DESCRIPTVION OF THE DRAWINGS |

[0014] " The present method and apparatus will be understood and appreciated from the
following detailed description, taken in conjunctlon with the drawings in whlch

[0015| Fig. 1 is a- srmphﬁed illustration of a shavmg apparatus constructed and -
operatlve in accordance with an exemplary embodiment of the present apparatus and
method; v :
[0016] Tigs. 2A, 2B, 2C, 2D, 2E and 2F are sirnpliﬂed _cross-sectional view
illustrations of four exemplary embodiments of current-method and apparatus;.

[0017] Fig.b 3Ais a simplified eleyated. oblique view and sectional cross-section view

illustration of another exemplary embodiment of the current method and apparatus;
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[00'18] Fig. 3B is a srmpllﬁed Cross —sectronal view lllustratron of the shavmg
apparatus of Fig. 3A as viewed in the direction mdlcated by arrow (V); -

i_ [0019] Flgs 4A, 4B, 4C, 4D and 4E are srmplrﬁed elevated oblique view and dropped |
oblique view and "cross-sectional v1ew illustrations of three additional exemplary
embodiments of the shavrng apparatus of the current method and apparatus ‘
[0020] Flgs 5A 5B and 5C are simplified illustrations of yet another exemplary o
embodrment of the current method and apparatus and o
[0021] Fig. "6 is asnmplrfed elevated oblique view -and cross-sectional view

1Il_ustrat|on of another embodiment of the current method and apparatus.

\

DETAILED DESCRIPTION

[0022] " The term "Skin", as used in the present disclosure, means all layers of ‘skin
including the epidermis, dermis including all dermal structures such as hair follicles, '
blood vessels, collagen tissue and the fat layer. | |
10023] Reference is'now made to Flg. 1, which is a simplified illustration of a shaving
apparatus constrUCted and operative in accordance with an exemplary embodirnent of
the present apparatus and method A shaving apparatus lOO mcludes a handle 110 that
can be held or grtpped and a reusable or disposable cartridge 120 that can be attached,
coupled joined, and/or connected and sealed to the handle 100 in such a way as to |
prevent penetratlon of water into the handle,_ but that can also be removed again from
the handle. . - | | v ‘

10024] The handle 110 includes or houses’ a source of energy 112 o_perative to supply
energy to an RF generator 114, which, in turn, supplies RF energy to the components in
cartridge 120,‘-svuch as RF coupling blades, electrodes, gel dispenser heating elements
420 (Figs. 4D and 4E)-etc. The level and duration of the RF energy sup'ply t_o cartridge
120 components is controlled by a control circuit 116. Control circuit 116 may be
operational intermittently upon demand, such as (a) a press-able bias-countered switch,
(b) an adjustable type'control to adjust the level of desired RF power output or (c) a .
standard on-off type switch as known in the art. The handle 110 also includes terminals

118 located at the attachable tip thereof, which come in contact with corresponding
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terminals 128 locatcd_ at the attachable portion on cartridge 120 upon attachment thereof
to handle 110. The RF power may be generated in continuous or pulse form, a variation
or combination of bothv,andvcan vary in the range in the amount or du_ration of the
» continuous_ poWer, or the diity-cycle and frequen_cy of the piilsed power.
[0025] In another embodiment of the current method and apparatus, either oneor both -
of power source 112 and RF generator 114 may be IOcated externally to handle 110 and
~ supply the power or RF signals to the handle 110 through- an electrical cord (not
shown). Control circuit ll‘6ﬂin this embodirne_nt may be located on handle 110 oron a |
hoUSing'(not shown) in which powe_r source 112 and/or RF generator 114 may be
located. - o |
[0026] Cartridge 120 may lnclude among other\ components one or more blades a
, ‘pair of which 122 is presented in Fig. 1. Cartridge 120 may be disposable in part or en-
‘bloc. Blades 122 are positioned i in parallel to each other and are operative to cut hair
~and cQuple RF energy to the skin while translating cartridge 120, employing handle 110,
in a stroking motion over the skin to be shaved: Blades 122 may be supplied with RF
energy from RF generator 114 of handle l lO_ with which they electrically communicate
through terminals 128 and 118. i _ |
[0027| In an exemplary embodiment of the. current method and apparatus the electrical
wiring of blades 124 and 126 may be configured as deplcted in Fig. I so that blades 124
vandy 126, when supplied with RF energy from RF generator 114 create an RF current
that ﬂows between the blades,as will be eXplained in further detail below. In other .
exemplar)l embodiments of the current method and apparatus either one, or both, of
blades 124 and 126 may be replaced by an RF electrode. | o '
[0028] Blades 124 and 126 may also be coated with one or more types of coating such
as a protectrve “coating, thennally conductive coatmg, “hardness' increasing coatmg,
“dielectric coating and/or a coating that reduces the blade friction. Additionally or
alternatively, blades 124 and 126 may be constructed of a highly electrical resistance
material to enable the blades to generate heat when a current is passed through the

‘blades.
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|0029| In acco'rdance.with yet another embodiment ‘blades 124 and/or l26 may also
include a thermistor 130 to momtor and/or control and/or regulate the temperature of the
skin being shaved. ' _ ‘

[0030] Turning now to Figs 2A and 2B, which are srmphﬁed Cross- sectional view
illustrations-of two- exemplary embodiments of the current method and apparatus. Flg
2A illustrates a double blade configuration in which reusable or disposable -cartridge
200 mcludes blades 224 and 226, operative to couple RF energy to skin 202- to be
shaved. Blades 224 and 226, when supplied with RF energy, create a current 204 that
flows from one blade, through skin 202 and to the other blade. Current 204 causes the
heating of a skin portion 206 that, for -purposes of this exemplary embodiment only, is :
I-ocat'ed in.t‘he dermis layer’df skin 202 at the level of, and including but not limited to, .
hair follicle 208 and hair 210. The heat generated in skin ‘porti.on 206 of skin 202
softens hair shaft 210 makmg it more amenable to cutting by blade 224 when cartridge.
A200 is translated over the skin in the direction depicted by arrow 280. Additionally,
applymg RF energy to skin 202 sometimes allows detachment of the hair shaft 210 from
follicle 208 as well as affecting the follicle itself in some cases.

10031] The depth (d) of heated portion 206 from the surface of the skm may be
determined by the level of RF power coupled by blades 224 and 226 and the distance
(L) between the two blades. For example, at a igiven RF setting, the depth (d) of heated
vportion 206 is approximately half of the distance (L) between blades 224 and 226.
However, those skilled in the art will appreciate that this ratio can vary depending ona
variety of factors' including the material used in the blades, the frequency of the RF
energy, the type of skin and the chémical composition‘of the skin as well as materials
(lotions, sweat, water, Aetc.) on the surface of the skin 202; Assuming, for purpose of
example only, that the thickness of skin 202 to be shaved is approximately 1.8mm. to
ac_hieve heating of hair follicles 208 in skin 202, the desired center of heated portion 206
should be located: at an approximate depth (d) = of 0.9mm. This requires positioning
blades 224 and 226 with a distance (L).= 1.8mm between the blades. 'The depth of
heated segment 206 ‘may, when so desired, also affect the sub-cutaneous fatty tissue -
layer (not shown). In general, the higher the'leyel of RF power coupled to the skin — the

higher the resulting- temperature of heated portion 206. - Heat effected in the center of
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portion 2'06 is carried outward in a radial fashion by .conduction, heating adjoining’ -
pomons and enlargmg the volume of portron 206. |
[0032] Shaving other areas of the body havmg thicker skm resulting from a thick
dermis layer or deeper collagen layer may require readjusting the level of coupled RF-
energy-or the distance between blades 224 and 226. The coupled RF power levels may
range from, but not be limited to, 1-20 Watts.. - The RF frequency may range from, but
not be llmlted to, 300 kHz to 10 Mhz. . _

[0033]_ The heat generated by coupled RF energy to skln 207 may bring about '_
‘additional beneﬁcral changes in the tissue, such as the.breakdown of collagen fibers in
the dem1i$ and stimulation of'collagen tissue resulting in wrinkle reduction, tightening
of the skin as well as overall enhanced comfort during shavmg '

[0034] In another embodiment of the current method and apparatus the level of heat
generated by coupled RF energy to skm 202 may be selected to reach a temperature in a
range known to deactivate Propionibacterium acnes (P. acnes) bacteria, the cause of .
facial acne. It has been demonstrated that the appllcatlon of heat at various trme and
temperature combinations rellably deactlvates the P. acnes bacterla The necessatv
temperature range to deactivate the P. acnes bacteria is generally above 47 degrees
Celsius, but below the burn or discomfort threshold .for human skin. Depending on the
area of skin and the area of surface contact, the upper discomfort threshold is in the

| range of 51 degrees Celsius. Hence, coupling RF energy- employing a relatively rapid,
transient application such as shaving strokes may bring- about transient heating of skin
202 portron 206, to tempe/ratures necessary to deactivate 1’ acnes bacteria within the
portion 206 Addmonally, heatmg the skin-also increases the blood circulation in the
heated area. This not only assists'in the healing process of existing facial acne but may
also assist in preventing future acne development since P. acnes is a\,common ‘resident
v(co’mmensal) in human skgin. Cooling the surface of the skin, as will be described‘ in
greater detail below, may increase tolerability to increased P. acnes.' bacteria

. deactivationternperatures in the skin in general and in deeper layers specifically. |
[0035] - Referring now to Fig. 2B, whlch is a simplified - cross-sectional view
illustration of another exemplary embodiment of t_he shaving apparatus of Fig. 1. In this

embodiment, blade 226 of Fig. 2A is replaced by electrode 236, which may be an RF
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elec.trode.. Electrode 236 may be rounded, coated with ja smoot'h-surfacé-matér_ial, ina
form of a roller or in any other form which enables electrode 236 to be operative to
tranSlate smbothly over the surface of the skin. _
[0036] Reférring now to Figs. 2C, 2D and 2E which are simplified cross-sectional
view>il|ustr,at_ions of yet another exemplary  embodiment of  the current method and_
apparatus. Fig. 2C depicts a cartfidge 200 including 2 blades 224 .zlind 226 and a_n '
eléctrode 236. Alternatively, electrode 236 may be replaced by a blade and either one of
.blades 224 and 226 vma)" be replaced By an RF ele;ctrode. The distance between blade
226 and electrode 236 is selected to generate the heating of portion 206 of skin 202 and
hair follicié_ 208 as described hereinabove. The- distance between blades 224 and 226 is
selected to _enablé the engagement with hair on the skin surface, such as the pulling the
hair, cutting the hair, and/or the pulling-and-cutting procelns as employed by Gillette
‘brand Sensor Excel™ series and other .multiple' blade shaving cartridges and as
.'desc.rib'ed in United States Patent No. 5,802,721. In Fig. 2C, RF 'enérgy is coupled to -
‘S.kin 202 generating heat in heated‘portion 206 heating hair follicle 208 and hair shaft
210. This softens hair shaft 210 making the hair more prone to be cut or removed. Fig.
2D depicts translation of cartridge- 200 over the surface of the skin in a direction
depicted by arrow 280. At thishétage, coupling of RF energy to skin 202 may cease (e.g.,‘
in RF pulse mode) or be applied continuously to go on heati'ng andthér portion of skin.
Blade 226 cétches hair shaft 210 and nartially pulls it out of follicle 208. At this point
“in iime, hair shaft 210 mziy bé. é_ofte,r and its attachment to follicle 208 more resilient,
having been neated by RF energy coupled thereto, making hair shaft 210 readily
movable within follicle 208. This further reduces the pain and discomfort éss_ociated '
with .tne shaving process. Fig. 2E illustrates further translation of cartridge.200 over the
skin in the difection depicted by anow 280 bringing about cutting of the now softened
“and pulled hair shaft 210 by blade 224. :Avlternative:lvy, the '_temperaturc. reachéd within
heated portion 206 may sonnétime_s bring abont_changes in follicle 208 resultiné in
easier. removal of hair shaft 210 upon pulling thereof from fol-li:cle 208 at the stage
depicted by Fig. 2D. . a |
| 10037] The temperature achieved in the skin and over the surface thereof.an‘d the

amount of resistance of the hair to pulling and detachment from the hair follicle may be
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dependent not only on the type of electrode, type'of applied charge wave (ie., pulsed or
continuous), level and duration of the RF voltage and distance between the electrodes, -
but also on the speed of translation of cartridge 200 over the skm

l0038] Referring now to Frg 2F, which is a simplified cross- sectronal view illustratit)n
of yet . another exemplary embodrment of current method and apparatus In this
embodrment cartrldge 200 includes two margrnally located electrodes 236 and havmg»
blades 224 and 226 located between the electrodes In this conﬁguratron blades 224 and
226 may be rotating blades such as those employed by electrrcally motorized shaving
devices, standard blades reciprocating blades vrbratmg blades, etc.

10039] Turning now to Frg 3A, which is a simplified elevated oblique view and
sectronal cross-section view 1llustratlon of another exemplary embodrment of the

current method and apparatus Reusable or disposable cartridge 300 includes blades 324
‘and 326 and supportmg drvrders 330 posmoned between the blades Fig. 3B depicts a
cross section of cartrrdge 300 of Fig. 3A at the level of blade 324 along axis Y-Y and
viewed in the direction indicated by arrow (V). In this exemplary embodiment, blades
324 and 326 (not shown) are regular razor blades. Dividers 330 may be RF electrodes,

or alternatrvely mclude RF electrodes on internal walls 330a and 330b thereof, and
electrically commumcate with RF generator 114 of handle 110 (Fig. 1). -

'[00401 The distance between adjacent dividers 330 may be predetermmed according to-
the desired 'depth of heated portion 206 in skin 202 and level of coupled RF power as '
explained in detail hereinabove. Applying cartridge 300 against the skin to be shaved,
urges the. surface 302 of skin 202 against lip 328 of diyiders 330, creating effective
contact between the skin 202 and the drvrders 330 v ”

[_0041] Couplmg RF energy to skm 202 i increases the temperature of the surface of. the
skin_ as well as the temperature of deeper skin. tlss_ue layers such as the dermis, the
structures within' the skin, and collagen layer as described hereinabove. vCooling the
surface df the skin may increase the'tolerance to the elevatedtemperature in the deepe/r .
-layers and enhance the comfort of the shaving experrence o
[0042] Turning now to Frgs 4A and 4B, which are srmplrﬁed elevated obquue view
illustrations of an  additional exemplary embodiment of the current method . and

apparatus. In Fig. 4A, which is a partially exploded view in which a blade cover portion ‘
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402 of a reusable or disposablé. cartridge 400 is‘ raised for illustration purposes only to
exp'os'e blade 424. Blade 424 may be forged with a multiplicity of pfojecti'ng fins 404
constructed of a "heat' cb.nducting material. such as, but not limited to,. éopper or
aluminum alloys and creating'a heat sink 406 operativé to dissipate heat conducted to
blade 424 from '.the surface of the skjh heated by RF energy. |
[0043] Alternatively and additionally, blade 424 and heat sink 406 may be coated with
a thermally conductive electrically insulating resin. In a'ccéordance. with still another
embodiment of thé current method and _appar’at'us, blade c'o§er pbrtioh 402 may be made
of a thermélly éonductive haterial embedding heat sink 406 when in place and' attached
to blade 424. Fig. 4B illustrates another embodiment of the current method and.
‘apparatus in which cartridge 400 further includes a conductive, cooling and hair
| softening gel dispenser 408 for dry skin shaving. Cor.l.ductiv\e, cooling and Héir sot.“tening.
~ gel may be: stored inside dispenséf 408 and be applied té the skin through‘ pores,
openings, roller balls, or other applicat(.)rs'410 at the application 'Sh.rféce 412: thereof.
Application surface 412 rhay be constructed of a semi-flexible material so that the gel.
may be'applied through pores or openings 410 upon light squeezing pressure on
dispenser 408 resulting from the preséing of cartridge 400 against the skin to be shaved.
[0044] A_ltéfnativély, the conductive, cooling and hair softening gel may be 'Stored ina
_ éompanment (not shown) in handle 110 (Fig. 1) having a resilient: wall and
commuhicating through a'dedicated ‘detachable tube system with dispenser 408 and.
" dispensed dpon squeezing pressure applied to the gel compartment resilient wall,byvthe
user. Alternatively and _additionally; the embodim_ents depicted in Figs. 4A and 4B may
" be combined to add to the cooling 'ef_fe(it'ofthe gel to that of heat sink 406.
| [0045] In Fig. 4C, which is a partially exploded dropped ob_]i.que. view in ‘which
-dispenser 408 is removed for illustration purposes: only to expose blade 426. Bvlade‘ 426
may be forged with a m@ltipliéity of projecting fins 404 such as those depicted in Fig:
4A, constructed of a heat conducting‘material such as, but not lir'nited-to,' cobper or
aluminum alloys and creating a heat sink 406. The heat conducted to blad'e 424 from the
surface of the skin in this embodiment is conductec'ivt.h‘rough blade 426 and heat sink 406
and‘ h'eatsb the gel inside di'spense.r 408 (when . attached) su_f,ﬁciéntly_to expand the

volume of. the gel ‘urging it out through pores or openings 410. Alternatively, as
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depicted in Figs. 4D and 4E, which are cross sectional view illustrations of Fig. 4B
taken along axis T-T, dispenser 408 may incl,udeva first larger gel charnber 414
centéining gel 428 and-a second smaller fluid chamber 416 Wit_hva resilient divider 418.
between the two chambers. Fluid ehamber 416 further.compris_e.s heating electrodes.
420, supplied by power so_rrrce 112 in handle 110 and a fluid 438 with a high expansion
coefﬁeient. ‘When switch 116 is activated, it also activates heating electrodes 420 that
heat ﬂuid:438 bringing about the boiling thereof creating a bubble 440. The expansion
of bubble 440 in the direction indicated by the arrows urges against resilient divider 4l 8
urging gel 428 out through pores or openings 410. The gel may be any water- based
conductive gel lubricant, moistener, etc. known in the art. _

[0046] - Referring now to Fig. SA, which is a simplified elevat_ed‘ oblique view .and
sectiohal cross-section view illustration of another exemplary embedlment of | the-
current method and ‘apparatus. A reusable or dlsposable ca'rtridgeSOO includes blades
524 and 526 and suppertirrg dividers 530 positioned between the blades. .Additi(‘)nally._
Cartridg‘e-'SOO also includes a lip 502' that serves as an electrode carrier 504 for a
multiplicity of RF' voltage-applying dome-shaped elements 506 protruding from the
surfaee thereof of the type described ‘in assignee's incorporated by reference- Patent.
Application No. W02009/072108 and United. States p'atent application number
12/324,932. ’ - .

[0047] Elements 506 may 'bei arrarrged in lengthwise arranged rows 508a, 508b, SOf;c
and 508d arranged along axes parallel to axiS'W-W_; The electrical wiring of elements
506 may be configured to apply a current between all elements 506 sharing the ‘same
row and all elements 506 sharmg an adjacent row. For example, an RF current may be
applied between all elements sharing row 508a and all elements sharrng row 508b and
between all elements sharing row 508c and all elements sharmg rows 508d. Since the
‘depth of heated portiorr 206 in skin 202 is influenced by the distance between the '
electrodes and the current between them, the determination of which rows to apply RF
energy to may depend on the desrred depth of heated portron 206. This confi guratron is
1llustrated by Fig. 5B, which is a cross section of lip 502 carrier 504 and elements 506
in Fig. 5A taken along the axis Z-Z. '
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[0048] In accordance with yet another embodirnent of the current method and

apparatus elements 506 may be arranged in crosswise arranged rows 510 (marked for

the purpose of clarity by broken lines) arranged along axes parallel to axis Z-Z and_‘
wherein the electrical w1rmg of elements 506 applres a current between each pa1r of
adjacent elements 506 sharing the same row. This configuration is illustrated by Fig.
5C, which is a cross section of carrler 504 and elements 506 in Fig. SA taken along the
axis W-W. ’

[0049] - In accordance with still another embodlment of the current method and
apparatus, any one of blades 524 or blade 526 may be operatlve to couple RF energy to
skin-or be replaced by an RF electrode. A current may be applied between all, a single
row or multiple rows of elements;5'06 on carrier 504 and blade 524 or 526. It will be
appreciated that the distance between elements’506 and blade 524 or 526 will determine
the depth of heated portion 206 of skin 202 from the surface thereof Voltage may be
applied, for example between all, a single row or multiple rows of elements 506 on
carrier 504 and blade 526. This configuration is similar to the configuration depicted in
Figs ?_C, 2D and 2E.  Additionally, electrode carrier 504 may also include a thermistor
512 being in contact with the sur.face of skin 202 for skin temperature control. It will
also be appreciated_that a series of switches may be included in the control circuitry so
that thebapplication of :the RF energy can be dynamically changed and controlled duri ng
the use of the devrce For instance, the switches can be open or closed thereby changing
the flow of the RF energy between the various electrodes and blades Such control can
be random, sequenced, based on feedback, or any of a variety of other criteria.

[0050] Turning now to Fig. 6, which is a simplified eleyated oblique view illustration
of another embodiment of tbe‘_current rnethod and apparatus. A rensable or disposable
cartridge 600 includesl one or more thermistors 602 which may supply feedback to
‘circuit controller 116 to modify RF energy application‘ in accordance With the
temperatnre of the skin surface and to avoid overheating of the skin thus cdntributing to
lthe safety and comfort of Shaving. Fig. 600 depicts several possible locations for placing
such thermistors 602, such as on blades 624 and/or 626, sidewalls of divider 630 as
desl'gnated by reference numeral 602a or alcng lip 628 of dividers 630 as designated by

reference numeral 602b to make contact with the surface of skin 202 while shaving.
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Addltlonally or alternatively, thermlstors 602 may also be placed in any other desnred :
suitable locatlon
[0051] In an exemplary embodiment, a controller/eharger base may b‘ev ivnc_luded- with
“the shaving apparatus. In such an embodiment, the control of the RF circuitry and the -
charging of batteries witllin the shaving apparatus may be incorporatetl' into the base.
The base and the shaver may include a wireless communication means, such as
BLUETOOTH for proyiding control of tll_e RF control and/or receiving feedback from
| the thermistors, battery level, etc. For example,_in such an eml)odiment, the base may
be used to receive tenlperature feedback frétn one or more thermistors and, then provide
control of the apphcatlon of RF energy by sendmg control commands to the shavmg,
dev1ce ]
[0052] 1t will be appreciated that the energy applied by the aforementioned electrodes
- may be replaced in the future by other heating energy generating means such as laser
energy, ultraviolet (UV) commonly used in treatment of acne, ultra_sound energy, and
others. | ) | A _ o | '
[0053]. It yyill also be appreciated by persons skilled in the art that the present method
and apparatus are ‘not limited to what ‘has been particularly shown ‘and described
heremabove Rather, the scope of the method and apparatus ‘includes both combinations
~and sub- combmatlons of - various features descrlbed hereinabove as well-
‘modifications and variations thereof ~which would occur'to a person skilled in the art:

upon reading the foregoing description and which are not in the prior art.
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" What lS claimed is;'

I. A s.having apparatus, said apparatus comprising:

a cartridge to be applied to the skin including at least orie blade;

a source of RF ene_rgy operative to supply RF energy to said blade;
and _ B | _ . A |

a handle that can be coupled to said cartrldge and operative to enable
the translation of said cartridge over the skin such that the blades are operatlve to

engage hair on the surface of the skm ‘ o o

' 2. | R The apparatus according to anyone of claim 1, wherein said at least one . .
blade coﬁples RF energy to the skin. '

3. E  The apparatus according to claim 1, wherein said cartridge cemprise's at
leas't two blades arranged in parallel orientation to each other. P o

4. The apparatus .according to ahyone of claim 2, wherein said blades

couple RF energy to the skin.

. 5. - The apparatus according to claim. 1, wherein said blades are constructed

“from a high electrical resistance material.

6. ~ The vapparatus according to claim 3, wherein said blades include a
coating being at least one of avgroup of coatings consisting of protective coating,
- hardness increasing coatmg, thermally conduecting coatmg, dielectric coatmb, and

coatm;_. reducmg blade friction.
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7. . The apparatus accordmg to clarm 3, wherein at least one of said blades
mcludesatemperature sensor -
8 The apparatus according to claim 3, wherem said cartridge further

comprises a- temperature sensor operatrve to contact the surface of the skm

9. . "The apparatus according to claim 8, wherein said sensor is 'loeated'

between said blades.

'10 The apparatus accordmg to claim 1, wherein said”handle houses sald

source of RF energy, a source of power and a control circuit. o
1. The apparatus according to claim 10, wherein said control circuit is

operative to control said source of RF energy.

12. ‘ The apparatus according tovcl.aim 10, wherein said control of said source
of RF energy controls at least one of power and duration of RF ene.rgy applied to the

skin. - ' ST .- : \

13.  The apparatus according to claim 1, further comprising at least one

~power supply operative to power said source of RF energy and heat said blades.

) . .
14. - The apparatus according to claim 1, wherein said cartridge is a -

disposable cartridge.

15. v The apparatus according to claim 1, wherein said blade also comprises a

heat sink 6perative to dissipate heat from the skin.

16. A shaving apparatus, said apparatus comprising:



WO 2011/083455 PCT/IL2010/000657

- 16 -

a cartridge to be applied to the skin including at least one blade
operatlve to engage with ha1r on the skin and at least one electrode operatlve to couple
RFtoa target segment of the skin; ' '

a source of RF energy coupled to and operatlve to supply RF energy -
to sald electrode; and

a handle attachable to said cartrldge and operatlve to enable the

translatlon of said cartndge over the skin.

17. : " The apparatus according to claim 16, further comprising at least two
electrodes and wherein said at least one blade is located between said electrodes, are

.arranged within said cartridge to be applied to the skin and are in parallel to each other.

18. The apparatus aecording.to claim 16, further comprising at least two
electrodes and wherein said cartridge further comprises a temperature sensor located

between said electrodes and operative to contact the surface of the skin.

19.  The apparatus according to claim 16, further comprising at least two
electrodes and wherein said at least one blade includes a coating being at least-one of a
group of coatings consisting of a protective coating, a hardness increasing coating, a

thermally conducting coating, a dielectric coating, and a coating reducing blade friction.

20. “The apparatus according to claim 16, wherein said at least one blade

-includes a temperature sensor.

21. The apparatus according ‘to claim 16, wherein said at least one said

electrode includes a temperature sensor.

22. " The apparatus according to claim 16, wherein said handle houses said

source of RF energy, a source of power and a control circuit.
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©23. _ The apparatus accordmg to claim 22, wherem sald control crrcurt is

operanve to control said source of RF energy

24. - The apparatus according to claim 22, wherein said control of said source
of RF energy includes at least one of power and duration of the RF energy application

to the skin.

25. The apparatus accdrding to claim 16, further cornprising at least one

power supply operative to power said source of RF energy and heat the. blades.

26. | ' The apparatus according to claim 16 wherem sald blade also comprises a

heat sink operatrve to drsSIpate heat from the skm

27. A Shaving apparatus for dry skin shaVing, said apparatus comprising:
| “a cartridge to be applied to the skin mcludmg at least one blade '
operatlve to engage hair on the skin surface;
~ asource of RF energy operatrve to supply RF energy to sard blade
“a conductive and hair softening gel dispenser; and
a handle attachable to said- cartridge and operative. to enable the

translation of said cartridge over the skin.

28. ‘The apparatus according to claim 27 wherein said blade also comprlses a

heat sink operatlve to d1551pate heat from the skin.

29: The apparatus according to clairﬁ 27, wherein said gel also cools the

surface of the skin.

30. : A shavmg apparatus said apparatus comprising:
_ a cartrrdge to be applied to the skin including at- least one blade
operative to engage hair on the skin and a carrier having a conductmg surface including

at least one pair of spaced apart RF.voltage-to-skin coupling dome-shaped elements;
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~ a source of RF energy operative to supply RF energy to said elements;
and | B
- a handle attaehable to said cartridge and operative to enable the

translation of said cartridge over the skin.

31, V A method of shaving, said m_ethod comprising: :
applying io skin a shaving apparatus cemprising a cartridge inelnding
- at least one b'lade.and a source of RF energy operative to supply RFE energy to_said'
blade; A ' | ' o
| supplymg RF energy to said blade
displacing the apparatus over the skin in a shavmg stroke so that the -

blade engages with hair on the skin.

32. " The method aecording to claim 31, wherein supplying said RF energy to

the skin heats the skin to a temperature sufficient to deactivate acne bacteria.

33. The. method according to claim 31, wherein displacing the shaving
apparatus over the skin is preformed at a speed sufficient to reduce hair resistance to the

pulling thereof.

34. ‘The method according to claim 31, wherein the step of supplying RF
energy to the skin further comprises applymg RF energy levels propomonal to the

‘shavmg apparatus- dlsplacement speed

35. A method of shaving, said'method c‘om‘p'r.is‘ing.:
' ~spreading a current conductive and -hair softening 'material‘ over ‘a
segment of skin to be shaved; .
applying to the segment of skin a shaving apparatus compnsmg a
' canrldge mcludmg at least one blade and a source of RF energy;-

supplymg RF energy to said blade,
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"~ displacing the apparatus over the skin in a shavmg stroke so as to

cause the blade to engage w1th halr of the skin.

36. ‘ _ A method of ’shavin.g, said method comprising
applying to skin a shavmg apparatus comprlsmg a cartrldge mcludmg
at least one blade and a source of RF energy;
' supplymg RF energy to said blade;
dlsplacmg the apparatus over the skin in a shaving stroke so as to

cause sald blade to engage the hair of the skin.

'37.3 ‘ The method accordmg to claim 36, further comprising - the step of
spreadlng a current conductive and hair softening material over a segment of skin to be

' shaved.
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AMENDED CLAIMS
received by the International Bureau on 16 FEB 2011 (16.02.2011).

What is claimed is:

1. A shaving apparatus, said apparatus comprising:

a cartridge to be applied to the skin including at least one blade
operative to couple RF energy to the skin;

a source of RF energy operative to supply RF energy to said
blade; and

a handle attached to said cartridge and operative to enable the
translation of said cartridge over the skin such that the blade is operative to apply RF
energy and heat the skin and engage hair on the surface of the skin.

2. The apparatus according to claim 1, wherein said cartridge comprises at least
two blades arranged in parallel orientation to each other.

3. The apparatus according to claim 1, wherein said blades are constructed from a
high electrical resistance material.

4. The apparatus according to claim 2, wherein said blades are coated with at least
one of a group of coatings consisting of protective coating, hardness increasing coating,
thermally conducting coating, dielectric coating, and coating reducing blade friction.

5. The apparatus according to claim 2, wherein at least one of said blades
includes a temperature sensor.

6. The apparatus according to claim 2, wherein said cartridge further comprises a
temperature sensor operative to contact the surface of the skin.

7. The apparatus according to claim 6, wherein said sensor is located between said
blades.
8. The apparatus according to claim 1, wherein said handle houses said source of

RF energy, a source of power and a control circuit.

9. The apparatus according to claim 8, wherein said control is operative to control
at least one of power and duration of RF energy applied to the skin.

10.  The apparatus according to claim 1, further comprising at least one power
supply operative to power said source of RF energy and heat said blades.

AMENDED SHEET (ARTICLE 19)
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11.  The apparatus according to claim 1, wherein said cartridge is a disposable
cartridge.
12.  The apparatus according to claim 1, wherein said blade also comprises a heat

sink operative to dissipate heat from the skin.

13. A shaving apparatus, said apparatus comprising:

a cartridge to be applied to the skin including at least one blade
operative to engage with hair on the skin and at least one electrode operative to couple
RF energy to a target segment of skin;

a source of RF energy coupled to and operative to supply RF
energy to said electrode; and

a handle attachable to said cartridge and operative to enable the
translation of said cartridge over the skin.

14.  The apparatus according to claim 13, further comprising at least two electrodes
in parallel to each other and arranged within said cartridge to be applied to the skin and
wherein said at least one blade is located between said electrodes,

15.  The apparatus according to claim 13, further comprising at least two electrodes
and wherein said cartridge further comprises a temperature sensor located between said
electrodes and operative to contact the surface of the skin.

16.  The apparatus according to claim 13, further comprising at least two electrodes
and wherein said at least one blade is coated with at least one of a group of coatings
consisting of a protective coating, a hardness increasing coating, a thermally conducting
coating, a dielectric coating, and a coating reducing blade friction.

17.  The apparatus according to claim 13, wherein said at least one of said blade and
said electrode includes a temperature sensor.

18.  The apparatus according to claim 13, wherein said handle houses said source of
RF energy, a source of power and a control circuit operative to control said source of
RF energy.

19.  The apparatus according to claim 18, wherein said control circuit controls at
least one of power and duration of the RF energy application to the skin.

20.  The apparatus according to claim 13, further comprising at least one power
supply operative to power said source of RF energy and heat the blades.

AMENDED SHEET (ARTICLE 19)



WO 2011/083455 PCT/IL2010/000657
22

21. The apparatus according to claim 13, wherein said blade also comprises a heat
sink operative to dissipate heat from the skin.

22. A shaving apparatus for dry skin shaving, said apparatus comprising:

a cartridge to be applied to the skin including at least one blade
operative to couple RF energy to the skin, heat the skin and engage hair on the skin
surface ;

a source of RF energy operative to supply RF energy to said
blade;

a conductive, cooling and hair softening gel dispenser; and

a handle attachable to said cartridge and operative to enable the
translation of said cartridge over the skin.

23.  The apparatus according to claim 22, wherein said blade also comprises a heat
sink operative to dissipate heat from the skin.

24. A shaving apparatus, said apparatus comprising:

a cartridge to be applied to the skin including at least one blade
operative to engage hair on the skin and a carrier having a conducting surface including
at least one pair of spaced apart RF voltage-to-skin coupling dome-shaped elements;

a source of RF energy operative to supply RF energy to said
elements; and

a handle attachable to said cartridge and operative to enable the
translation of said cartridge over the skin.

25. A method of shaving, said method comprising:

applying to skin a shaving apparatus comprising a cartridge
including at least one blade operative to couple RF energy to the skin and a source of
RF energy operative to supply RF energy to said blade;

supplying RF energy to said blade;

applying RF energy and heating the skin; and

displacing the apparatus over the skin in a shaving stroke so that
the blade engages with hair on the skin.

26.  The method according to claim 25, wherein supplying said RF energy to the skin
heats the skin to a temperature sufficient to deactivate acne bacteria.

27.  The method according to claim 25, wherein translating said cartridge over the
skin is preformed at a speed sufficient to reduce hair resistance to the pulling thereof.

AMENDED SHEET (ARTICLE 19)



WO 2011/083455 PCT/IL2010/000657
23

28.  The method according to claim 25, wherein the step of applying RF energy to

the skin further comprises affecting the temperature achieved in the skin by at least one
of type of electrode, type of applied charge wave, level and duration of the RF voltage,
distance between the electrodes and speed of translation of said cartridge over the skin.

29. A method of shaving, said method comprising:

spreading a current conductive and hair softening gel over a
segment of skin to be shaved;

applying to the segment of skin a shaving apparatus comprising a
cartridge including at least one blade operative to couple RF energy to the skin and a
source of RF energy;

supplying RF energy to said blade;

applying RF energy and heating the skin; and

displacing the apparatus over the skin in a shaving stroke so as to
cause the blade to engage with hair of the skin.

30.  The method according to claim 25, further comprising the step of spreading a
current conductive and hair softening material over a segment of skin to be shaved.

31.  The apparatus according to claim I, wherein said cartridge also includes at least
one RF electrode.

32. A shaving apparatus, said apparatus comprising:
a cartridge to be applied to the skin including
at least one blade operative to couple RF energy to the
skin, heat the skin and engage hair on the surface of the skin; and
at least one electrode operative to couple RF to a target
portion of skin;
a source of RF energy operative to supply RF energy to said
blade and said electrode; and
a handle attached to said cartridge and operative to enable
translation of said cartridge over the skin.

33. A method of shaving, said method comprising:
applying to skin a shaving apparatus including a cartridge
with at least one blade and an electrode operative to couple RF energy to the skin and a
source of RF energy operative to supply RF energy to said blade and electrode;
translating the cartridge over the surface of the skin,
supplying RF energy to the electrode and the blade and coupling RF energy to the skin,
hair shaft and to follicle such as to soften the hair shaft and its attachment to follicle;
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engaging one of said blades with the hair shaft such as to
pull the hair from the follicle with said blade and remove it from the skin.

34. The method according to claim 33 wherein the distance between the blade and
electrode is selected to generate the heating of portion of skin and hair follicle.

35.  The method according to claim 33 wherein said blade is two blades and where
the second blade removes completely the hair.

AMENDED SHEET (ARTICLE 19)
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