Sefior

”~

Y

STERICASTIN Y (M ENTD
dicaim 1 QIEEARR CLTINR Folls: 31

Fech (DY EEM-00-08 15020005

Frmite 1 SEFTENTER D | SEGISTRNY 19 (PRER
Seorcderoiar 2220 BIOISICY IS KCEWRS C™ERCICUES

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

S D.

1. Me refiero a mi solicitud de patente de fecha 27 de Febrero

de 2001.

2. Anexos me permito presentar a usted:

(1)

(2)

Copia autentica, debidamente certificada de la solicltud
de patente presentada para el Invento arriba nombrado
respecto de ia cual reclamo prioridad, a saber la
solicitud estadinense nimero 09/515.421 de 29 de
Febrero de 2000, junto con su traduccién
correspondiente a las legalizaciones y reivindicaciones
de dicho documento; y

Copia debidamente autenticada por el Notario Sexto del
Circulo de Bogota, de los documentos que acreditan la
calidad de Traductor Oficial del sefior Gabriel Rueda
Chadid quien elaboré la traducclén de la legalizaciones
de la solicitud estadinense nimero 09/515.421 de 29 de
Febrero de 2000.




-’

3. Ruego a usted tomar atenta nota de lo anterior y proceder de
conformidad.

Sefior Superintendente,
JOSE A

T.P. 10.784
Cédigo 231
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Que el seffor Gabriel Rueda., se encuentra debidamente
regipotrado ante este Miniscerio. como traductor c
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The @Glllette Company 01.016.472

REF: LLC-0030-2001. La presente es Traducclén Oficlal de un

documento presentado originalmente en inglés. Este

traduccién esa elsborada por Gabriel Rueda Chadid
(Traductor Oficial).

ESTADOB UNIDOS DE AMERICA
A TODOS AQUELLOS QUE LLEGAREN A LEER EL CONTENIDO DEL
PRESENTE DOCUMENTO LES CERTIFICAMOS:
DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS

Oficina de Marcas y Patentes de loe Estadoa Unidos

Marzo 14, 2001
8e certifica qu; anexo 8e encuentra fiel copia de los
Registros de la Oficina de Marcas y Patentes de los Estadoe
Unidos correspondientes a los documshtoa de la patente
solicitada y cuya identificacién aparece mds adelante, la
cual cumplié con los requerimientos exigidos para gque se
otorgue una fecha de preeentaciétn de acuerdo con los

diespuesto en la Seccién 356 USC 111.

Nimero de Bolloltud: 08/615.421
Fecha de presentacidn: Febrero 28, 2000

Por autorizacién del
COMISIONADO DE MARCAS REGISTRADAS Y PATENTES

P. BWAIN
Funcionario Encargado de Certificaciones (Hay firma y sello)

1

TRADUCTOR OFICIA
RESOLUCION 3906 DE NOV.

I m.,%u%
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MINISTERIO DE JUSTICIA



FISH & RICHARDSON P.C. 03-01-00

Febrero 208, 2000

Expediente No. 00216-483001

Box Patent Application (Caslilla de Soliocitud de Patente)
Comisionado Adjunto de Patentes

Washington, DC 20231

Se radica una nueva solicitud original de patente que

corresponde a:

Solicitante: NEVILLE ANDREW ZHUK, CHARLES
WHITE, STEVEN HANH Y COLIN CLIPSTONE

Titulo del Invento: TECHOLOGIA DE AFEITADORA

Se incluyen los sigulentes documentos, Junto con los que me
exigen para gque se otorgue fecha de radicacién segin 1
diepuesto en la secolén 37 CFR 1.53(b):

PAginas
Especificaciones 5
Reivindicaciones 4
Resumen 1
Declaracién [Be presentard en fecha posterior]
Dibujos 1
Adjunto: - Tarjeta Postal.
Derechos bésicos de presentacién $680
Total de Reivindicacionss superiores a 20 por $1B 2308

Reivindicaciones independientes superiores a 3 por 378 278
Derechos para relvindicaciones dependientes mGltiples $280

Total de derechos de presentacidn $1334
W
2 GABRIEL RUEDA Cﬂ"’y
: oR OFIGILAL
TRADUCTC . oE NOV.

LOUCION y
A INIATERIO DB JUSTICIA



No. de Etiqueta de Correo Expreso: _EL228033446,

Certifico que los siguientes documentos en relacidén con la
solicitud mencionada fueron depositados en el servicio postal
de los Estados Unidos, correc Expreso "Oficina Postal al
Destinatario” en Washington, D.C. 20231.

Fecha de Depdsito: Febrero 28, 2000. Hay firma:

Se adjunta cheque para cubrir los derechos de presentacién.
Favor aplicar otros derechos o créditos a la cuenta 08-1050
haclendo referencia al mnimero de expediente gque apare e

altado anterliormente.

En caso de que este dinero sea incompleto, o si hay necesidad
de conferencia por via telsfénica, favor comunicarse con sl

suscrito en sl nGmero (817) 542-5070.

Favor acusar reclbo de esta msolicitud mediante la devolucidn

de la tarjeta adjunta.

Favor enviar toda correspondencia a:
WILLIAM E. BOOTH
Fish & Richardson P.C.
225 Franklin Street
Boston, MA 02110-2804

Atentamente,

Firmado por: William E. Booth
Registro No. 28,833

Adjunto

WEB/mge

TRADUCTOR OFICIA
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REIVINDICACTONES Expediente No. 00216-483001

1. Una afeitadora gue comprende:

un subatrato con un borde cortante definido por una
punta afilada y caras adyacentes, una capa de revestimiento
duro sobre el menclionado borde de corte,

una capa supsrpuesta de un material gue contiene cromo
sobre dicha capa de revestimiento duro, ¥y

una capa externa de revestimiento de politetrafluoro-
etileno colocads por encima de 1la mencionada capa

supsrpuesta.

2. La hoja descrita en la reivindicacién 1 donde el
mencionado revestimiento duro esatéd hecho de un material con

contenido de carbono.

8. La hoja de afeltar descrits en la reivindicacidn 2
donde el mencionado material con contenido de carbono

comprende diamante.

4, La hoja de afeitar descrita en la reivindicacién 2
donde el mencionado revestimiento de ocarbono endurecid

comprends un material de carbono similar al diamante.

5. La hoja de afeitar descrita en la reivindicacién 2
donde el mencionado revestimiento al carbono endurecido

comprende un material amorfo de diamante.

8. La hoja de afeitar descrita en la reivindicaoién 1

donde la mencionada capa sobrepuesta es de oromo.

GABRIEL RUEDA CHAD
TRADUCTOR OFtCI
RESOLUCION 5196 DE NOV.
MINISTERIO DR JUSTICLA
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7. La hoja de afeitar descrita en la reivindicacién 1
donde la mencionada capa sobrepuesta estd conformada por una
aleacién con contenido de cromo compatible con el politetra-

fluoroetileno

8. La hoja de afeitar descrita en la reilvindicacién 4

donde la mencionada capa sobrepuesta consiste en cromo.

9. La hoja de afeitar descrita en la reivindiocecién 7

donde la mencionada aleacién es ds platino cromo.

10. La hoja de afeitar descrita en la reivindicacién 1
gue comprende ademés una intercapa entre el mencionado
substrato y la mencionada capa de revestimiento de carbon

endurecido.

11. L[a hoja de afeitar deacrita en la reivindicacitn 10
donde la mencionada intercapa es de niobio.

12. La hoja de afeltar descrita en la reivindicaoién 10
donde la mencionada intercapa estd conformada por un material

que contliene cromo.

13. La ho)a de afeitar descrita en las relvindicaciones
6, 7, 8 09 donde la mencionada capa de sobreposicidn ae

somete a un esfuerzo de compresidn.

14. La hoja de afeitar descrita en la reivindicacidn 1
donde el mencionado politetrafluoroetileno es Krytox LW1200.

bpua
b GABRIEL RUEDA cmnh, /
TAADUCTOR OFICIA

RESOLUCION 3994 DE NOV. »-n
MINISTERIO DE JUSTICIA
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16. La hoja de afeitar descrita en la relvindicacién 4
que comprende ademds una intercapa de niochio entre el
menclonado substrato y el revestimiento endurecido ya

mencionado.

186. ILa hoja de afeitar descrita en la reivindicacién B
donde el mencionado politetrafluorcetileno es Krytox LW1200.

17. La hoja de afeitar descrita en la reivindicacién 1
donde la mencionada capa de revestimiento endurecida'tiene un

espesor inferior a 2000 angstroms.

18. La hoj)a de afeitar descrita en la reivindicacién 1
donde la mencionada capa sobrepuesta tiene un espesor entre

100 y 500 angstroms.

19. La hol)a de afeitar descrita en la reivindicacién 1
donde la mencionada capa externa tiene un espesor entre 100 y

5.000 angstroms.

20. La hoja de afeitar descrita en las reivindiocaciones
1, 8 18 o 17 donde la mencionada hoja de afeitar tiene un
borde cortante que tiene un menor redondeo con respecto de
las afeitadas repetitivas que lo que tendria sin 1la

mencionada capa de sobreposicién.

21. Una afeitadora que comprende un mango, una
envoltura conectada con el mencionado mango ¥ por lo menos
una hoja de afeitar instalada en el mencionado alojamiento, y
donde dicha hoja de afeitar comprende

un substrato con un borde de corte definido por una

° y
CABRICL RUEDA CHAD
TRADUCTOR OFICiIA

ASSOLUCION 5996 DB NGV.
MINISTERIO DE JUSTICIA



punta afilada y facetas adyacentes,

una ocapa de revestimiento endurecido sobre dicho borde
cortante, una capa de sobreposicién de material que contiene
cromo sobre dicha capa de revestimiento endurecido y una capa
externa de revestimiento de politetrafluoroetileno sobre la

mencionada capa de sobreposicién.

22. La afeitadora descrita en 1la reivindicacién 21
donde el mencionado revestimiento endurecido estd& hecho de un

material que contiene carbono.

23. La afeitadora descrita sn la reivindicacién 22 que
comprende ademés una intercapa de niobio entre el mencionado

substrato y el mencionado. revestimiento endurecido.

24. Una afeitadora descrita en las reivindiceciones 21
0 22 donde la donde la mencionada capa de sobreposicién estéd

conformada por cromo.

25. Un método para elaborar una hoja de afeitar gque
comprende el suministro de un substrato con un borde cortante
definido por una punta afilada y facetas adyacentes,

adicionando una oapa de revestimiento endurecido sobre
el mencionado borde cortante, adicionando una capa de
ecbreposicitn de material con contenido de cromo sobre dicha
capa de revestimiento endurecido, y la adicién de una externa
de revestimlento de politetrafluorcetileno.- por encima de

dicha capa de sobrepoeicién.

26. El1 método de 1la reivindicacién 25 donde 1la
mencionada adicién de una capa de revestimiento endurecido

7 DUA
f7EL, RUSDA CHADI /
m;_ln ADUCTOR OFICIAR\
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incluye el depésito al vapor de un material con contenido de

carbono.

27. El método descrito en la relvindicacidn 25 donde la
mencionada adicién de una capa de material con contenido de
cromo incluye depositar al vapor el mencionado material con

contenido de cromo.

28. El método descrito en la reivindicacién 27 donde la
mencionada adicién de una capa de material con contenido de
cromo incluye el depésito electrénico bajo condiclones tales

gue se obtenga un material con eafuerzo compresivo.

29. El método descrito en la reivindicacién 28 donde el
mencionado procedimiento de depésito electrénico incluye la
aplicacién de una polarizacidén de corriente DC al menclonado
objetivo cuyo valor negativo es superior a -50 voltios o bien

un esquema squivalente de polarizacién RF.

30. El método descrito en la reivindicacién 28 donde el
mencionado procedimiento de depésito electrénico incluye la
aplicacién de una polarizacién DC al mencionado objetivo cuye
valor negativo es superior a -200 voltios o un eaquema

equivalente de polarizacién RF.

La anterior es Traduccién Oficlal de un documento presentado
originalmente en inglés. Eeta traduccién fue realizada por
GABRIEL RUEDA CHADID (Traductor Oficlal). Resolucién 5698. del
Minjusticia, por lo cual estampo mi Sello y Firmo.

Bogotd D.C., Abril 6 del 2001.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

March 14, 2001

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A

FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 09/515,421
FILING DATE: February 29, 2600

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

\

[ ] s Am
Certifying Officer
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Fi1sH & RICHARDSON P.C.

February 29, 2000

Attorney Docket No.: 00216483001
Box Patent Application

Assistant Commissioner for Patents
Washington, DC 20231

Presented for filing is a new original patent application of:

Applicant: NEVILLE SONNENBERG, ANDREW ZHUK, CHARLES WHITE,
STEVEN HAHN AND COLIN CLIPSTONE

Title: RAZOR BLADE TECHNOLOGY

Enclosed are the following papers, including those required to receive a filing date
under 37 CFR, 1.53(b):

Pages

Specification 5
Claims 4
Abstract 1
Declaration. [To be Filed at a Later Date)
Drawing(s) 1
Enclosures:

— Postcard.
Totl claims in excess of 20 times $18 $306
Indopendent claims in excess of 3 times $78 $78
Fee for muitiple dependent claims . $260
Total filing fee: $1334

CERTIFCATE OF MAILDNG BY EXPRERS MARL
Expracs Mall Labol Mo ELIANTMAS
-1 herehy mdey 37 CFR §1.10 that fins corrapondence i being
wﬂumu’-mm-mm Post
Office to Addrosee with safficiont postags 00 tho dute indiasied balow

nd is sddremed (0 the Asristent Comissioner for Putents, Winbingfon,
D.C. 301
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FisH & RicHARDSON Pp.C.

Assistant Commissioner for Patents
February 29, 2000
Page 2

A check for the filing feo is enclosed. Pleasc apply any other required fees or any
credits to deposit account 05-1050, referancing the attomey docket number shown
abave.

If this application is found to be incomplete, or if a felephone conference would
otheswise be helpful, pleaso call the undersigned ot (617) 542-5070.

Kindly acknowledge receipt of this application by returning the enclosed postcard.
Please send all correspondence to:

WILLIAM E. BOOTH

Fish & Richardson P.C.

225 Frankiin Street PN
Boston, MA 02110-2804

Wik ?m

William E. Booth
Reg. No. 28,933
Enclosures
WEB/mge

- . g




B06220% TEHhSTS6D ;

(=

-
s RS S e s b wi wanad - lﬁ'.'“""'l"" NN iy -------_#
P
. 35
L]

Amnmey Docket No. 00216-453001

Razor Blade Technology

The invention relates to improvements to razors and razor blades.
\ A rezor blads s typically formed of  suitsble substrate material such as stainless stec],

and a cutting edgs is formed with a wedge-shaped configuration with an ultimate tip having a
radiug less than about 1000 engstroms, e.g., about 200 - 300 angstroms. Hard costings such es
ceramics are often usod to improve strength, corrosion resistance and shaving ability, maintaining
needed strength while pernmitting thinner adges with lower cutting forces to be used.
Polytetraflucroethylene (PTFE) outer layer can be used to provide friction reduction. Interiayers
"0Fniobium or chromium contrining materials can aid in improving the hinding between tha
substrate, typically stainless steel, and hard carbon coatings, such as DLC. Examples of razor
blade cutting edge structurcs and proceases of manufacture are deacribed in U.S. Patents Nos.
5,295,305; 5,232,568; 4,933,058; 5,032,243; 5,497,550; 5,940,975; 5,669,144; EP 0591334; and
PCT 92/03330, which are hereby incarporated by reference.

In use, the ultimate tip of the edges having hard coatings and polytetrafiuoroethylena
outer layers can become more rounded after repeated shaves such that there is an increase in the
tip radius and a generally perceived decreass in shaving performance.

Summary of the Invention .

In one aspect, the invention features, in general, a razor blade including a substrate with a
cutting edge definod by a sharpened tip and adjacent facots, a layer of hard coating on the cutting
edge, en overcoat layer of a chromium containing material on the layer of hard coating, and an
outer layer of polytetrafiucroethylene coating on the overcoat layer.

In another sapect the invention features, in general, 2 shaving razor including 2 handle
and a razor head with s blade having a substrate with a cutting edge defined by a sharpenad tip
and adjacent facets, a layer of hard costing on the cutting edge, an overcoat layer of a chromium
containing matezial on the layer of hard coating, and an outer layer of polytstrafiuaroethylens
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Attorney Dockee No. 00216483001

coating on the overcoat layer.

Puﬁcﬂnmbodimdtbinmﬁmmiﬂudomormnnoﬂhﬂ'ﬁ)uowhg
foaturea. In particular embodimenty, the hard coating material ean be mado of carbon containing
materials (¢.g., dismond, smorphous dismond or DLC), nitrides, carbides, axides or other
ceramics. The hard coating layer can have a thickness less than 2,000 angstroma. The overcost
Layer can be made of chromium or a chromjum contsining alloy compatible with
polytetrafiuoroethylene such as a chrominm platinum alloy. The overcoat layer can be between
100 and 500 angstroms thick. The blade can include an interiayer betweest the substrate and the
layer of hard coating. The interlayer can include niobium or a chromium containing material
The polytetraffuorocthylene can be Krytox LW1200 available from DuPont. The PTFE outer
layer can be between 100 and 5000 angstroms thick.

In another aspect, the invention features, in general, making a razor blade by providing a
subatrate with a cutting edge defined by a sharpened tip and adjacent facets, adding a layer of
hard coating on the cutting edge, adding an overcoat lnyer of 8 chromium containing material on
tho layer of hard coating, and adding ea outer layer of polytetrafiuorocthylene coating aver the
overcoat layer.

Particular embodiments of the invention may include ons ar more of the following
features. In particular embodiments the layers can be added by physical vapor deposition (i.e.,
sputtering) or by chemical vapor deposition. The chromium containing layer, preferably
chromium, can be sputter dsposited under conditions that result in a compressively stressed
coating. The spurtter deposition of chrominm contxining materials can include applying & DC bias
to the target that is moro negative than -50 volts, preferably more negative than -200 volts.
Altematively an appropriate RF bias scheme can be used to achieve an equivalent chromium
layer.

Embodiments of the invention may include one or more of the following advantages. The
use of a chromium containing overcoat layer provides improved adhesion of the
polytatrafiuorethylene quter layer o the hard coating layer. The razor blade has improved edge
strength provided by hard coating and has reduced tip rounding with repeated shaves. Redoced

2 v




8 gpe=aL TEhETS6D

R - . S aMmS TS AAARNLRA AN . oo .
- - - - -

Anorazy Dockat No, 00216423001
tip rounding minimizes the increase in cutting forcs thercby maininining excellent shaving
performance. The razor blads has excollent shaving characteristics from the first shave onwards.

Other features and advantages of the invention will be apparent from the following
description of a pearticular embodiment and from the claims.

Description of the Dyawings
FIQ. 1 is a vertical sectional view of a catting edge portion of a rezor blade.
FIG.2 is a perspective view of a shaving rezor including the FIG. 1 mzor blade.

Description of a Particular Embodiment

Referring to FIG. 1, thero is shown razor blads 10 including substrate 12, interdayer 14,
bard coating lxyer 16, overcoat layer 18, and outer layer 20. The substrate 12 is typically made of
stainless steel (though other substrates can be employed) and has an ultimate edge sharpened to 2
tip radius of less than 1,000 angstroms, preferably 200 to 300 angstroms, and has a profile with
side facets 22 st an included anglo of between 15 and 30 degrees, preferably about 19 degrees,
measured at 40 microns from the tip.

Intorlayer 14 is used to facilitate bonding of the hard coating layer to the substrate.
Examples of suitable interlayer material are niohium and chromivm containing material. A _
perticular interlayer is made of niohium greater than 100 angstroms and preferably less than 500
sngstroms thick. PCT 92/03330 dascribes use of a niobium interlayer.

Hard coating Iayer 16 provides improved strength, corrosion resistance and shaving
shility and can be made from carbon contrining materials (e.g., dimmond, amorphous diamond or
DLC), nitrides (¢.g., boron nitride, niobinm nitride or titaniam nitride), carbides (0.g., silicon
carbide), oxides (e.g., alumina, Zirconia) or other ceramic materials. The carbon containing
materials can be doped with other elements, such as tungsten, titanium or chrominm by including
these additives , for examples in the target during application by sputtering. The materials can
also incorporate hydrogen, e.g., lydrogenated DLC. Preferably coating layer 16 is made of
diamond, smoephous dismond or DLC. A particular embodiment inclodes DLC less than 2,000
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angstroms, prefersbly less than 1,000 angstroms. DLChymlndeofdipodﬁmm
described in U.S, Patent No. 5,232,568. As described in the "Handbook of Physical Vapor
Deposition (PVD) Processing,” DLC is an amorphous carbon material that exhibits many of the
desirable propexties of diamond but doea not have the crysalline structure of dismond.

Overcoat layer 18 is used to reduce the tip rounding of the hard coated edge and to
facilitate bonding of the outer layer to the hard coating while still maintaining the benefits of
both. Overcoat layer 18 is preferably made of chromium containing material, e.g., chromium or
chromium alloys that are compatible with polytetrafluoroetirylene, ¢.g., CtPt. A particular
overcost leyer is chromium about 100-200 angstroms thick. Blade 10 has a cuttipg edge that has
less rounding with repeated shaves than it would have without the overcoat layer.

mmzonwwmmwmmmpomu@m
and is sometimes refesred to as a telomer. A particular polytetrafluorosthyleno material is
Krytox LW 1200 avuilable from DuPont. This material is a nonflammable and stable dry
lubricant that consists of small particles that yield stable dispersions. It is fumished as an
aquoous dispersion of 20% solids by weight and can be applicd by dipping, spraying, or breshing,
and can thereafter be air dried or melt coated. The layer is preferably less than 5,000 angsiroms
and could typically be 1,500 angstroms to 4,000 engstroms, and can be as thin as 100 angstroms,
provided that a contimous coating is maintained. Provided that a continuoas coating is achieved,
reduced telomer coating thickness can provide improved first shave results. U.S. Patents Nos.
5,263,256 and 5,985,459, which are hereby incarporated by reference, describe techniques which
czn be used to reduce the thickness of an applied telomer layer.

Razor biade 10 is made genenally according to the processes described in the sbove
referenced patents. A particular cmbodiment includes a niobium interiayerl4, DLC hard coating
layer 16, chromium overcoat layer 18, and Krytox LW1200 polytetrafiucroethylens outer coat
layer 20. Chromium overcoat layer 18 is deposited to 8 minimum of 100 angstroms and a
maximum of 500 angstroms. It is deposited by sputtering using a DC bias (more negative than
-50 volts and preferably moro negative than -200 volts) and pressure of about 2 millitorr argon.
The increased negative bies is believed to promote a compressive stress (as opposed to & tensile
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stress), in the chromium overcoat layer which is believed to pramote improved resistance to tip
rounding while maintaining good shaving performance. Blade 10 preforably has a tip radius of
ebout 200- 400 angstroms, meamred by SEM after application of overcoat layer 18 and before
adding outer layer 20.

Referring to FIG. 2, biade 10 can be used in shaving razor 110, which includes handlo
112 and replaceable shaving cartridge 114, Cartridge 14 includes housing 116, which carries
three blades 10, guard 120 and cap 122, Blades 10 are movably mounted, as described, ¢.g., in
U.S. Patent No. 5,918,369, which is incorporated by reference. Castridge 114 also inclodes
interconnect member 124 on which housing 116 is pivotally mounted at two arms 128,
Interconnect member 124 inchudes a baso 127 which is replaceably connected to handles 112.
Alteenatively, blade 10 can be used in other razes having ons, two or more than three blades,
double-sided blades, and razors that do not have movable blades or pivoting heeds where the
cartridge is cither replaceabls or parmanently attached to a aznr handle.

In use, rezor biade 10 has excellont shaving characteristics from the first shave ouwards.

_ Blade 10 has improved edge strength provided by hard costing snd has reduced tip rounding with

repested shaves provided by the overiayer costing while maintxining excellent shave
Other embodiments of the invention are within the scopo of the appended claima.
Whst is claimed is:
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1. A razor blade comprising

8 subsirate with a cutting cdge defined by a sharpenad tip and adjacent facets,

a ayer of hard coating on said cutting edge,
an overcoat layer of a chramium containing material on said layer of hard coating, and

an outer leyer of polytetrafiuoroethylens coating over said overcoat layer.
2. The blade of claim 1 wherein said hard coating is made of a carbon containing material.
3. ‘Tho blads of claim 2 wherein said carbon containing materisl comprises digmand.

™~

4. The blade of claim 2 wherein said hard carbon coating comprises diamond-like carbon
meterial.

5. The blade of claim 2 wherein said hard carbon coating comprises amorphous diamond
material.

6. The blads of claim 1 wherein said overcost layer consists of chromium.

7. The bisde of clasim | wherein seid overcoat layer cansists of a chrqmium containing alloy
compatible with polytetrafiuoroethylene.

8. The biade of claim 4 wherein said overcoat layer consists of chromium.

9. The biade of claim 7 wherein said alloy is a chromium platimum slloy.

10. The blade of claim 1 further comprising an interlzyer between said substrate and said layer of
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hard carbon coating.

11. The biade of claim 10 wherein said interlayer comprises niobium.

12. The blade of claim 10 wherein said interlayer comprises a chromium containing material.

13. The blade of claim 6, 7, 8, or 9 wherein said overcoat layer is compressively stressed.

14. The blade of claim 1 wherein said polytetrafiuorocthylens is Krytox LW1200. -

15. The blads of claim 4 fixther comprising a niobinm interlayer between said substrate and said
hard coating.

16. The blade of cleim 8 wherein said polytetrafiuoroethylene is Krytox LW1200.

17. The blade of claim 1 wherein seid hard coating layer has a thickness less than 2,000
sngstroms.

18. The biade of claim 1 wherein said overcoat layer is between 100 and 500 angstroms thick.
19. The blade of claim 1 wherein said outer layer is between 100 and 5,000 angstroms thick.

20. The blade of claiml, 8, 16 or 17 wherein said blade has a cutting edge that has leas rounding
with repeated shaves than it would have without said overcoat layer.

21. A shaving razor comprising
a handle,
a housing connected to said handle, and
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wt least one mzor blade mounted in said housing, said blade comprising _
& substrato with & cutting edgs defined by a sharpened tip and adjacent ficets,
a lnyer of hard coating on said cutting edgs,
&n overcoat layer of a chromium containing material on said layer of hard coating, and
a outer layer of polytetrafluaroethylone coating over said overcoat layer.

22. The rezor of claim 21 wherein said hard coating is made of a carbon containing material.

z.pmddmnwm-wmmmm-ﬁmw
said hard coating.
™~

24. The razor of claim 21 or 22 wherein said overcoat Inyer consists of chromimm.

25. A method of making a razor blade comprising
providing a substrsto with a cutting edge defined by a sharpened tip and adjacent facets,
adding a layer of hard coating on said cutting edge,
adding an overcoat layer of s chromium containing material on said layer of hard coating, and
adding an outer layer of polytetrafiuorosthylene coating over said overcoat layer.

26. The method of claim 25 wherein said adding a layer of hard coating includes vapor
depositing a carbon containing material.

27. The method of clsim 25 wherein said adding a Inyer of chromium containing material

28. The method of claim 27 wherein said adding a layer of chromium containing material
includes sputter depositing under conditions to result in compressively stressed material.



006330 TIhSTSE0

s
Y3

Attoraey Docleet No. 00216-483001 .
29. The method of claim 28 wherein said sputtering includes applying a DC biss to smid target
that is more negative than -50 volts or an equivalent RF bies schems. '

30. The method of claim 28 wherein said sputiering includes spplying a DC bias to said target
that is maore negative than -200 volts or an equivalent RF bias scheme.
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COMBINED DECLARATION AND POWER OF ATTORNEY
As a below named fnventor, I beredyy declare that
Mymmnﬂoﬁ-ﬂdhlhbmundmmnwn:

I baliave I am the ariginal, fiest and sole inventor (if coly coe name i lisiad below) or 2n ariginal, ficst and
joit imventor (if plars] names aro tsted below) of the subject matter wiich i claimed and for which » patent is
sought an the invention entified RAZOR BLADE TECHNOLOGY, the specification of which:

[X] isattached hervio,

0 wusfiledon_ as Applicstion Serial No. _ snd was amended on .
0 'wasdeseribed and clagned in PCT International Application No. filad on
and as amended under PCT Article 19 on .

I haruby stase that I have reviewed and undecstund the contents of the sbove-ideniffied spocification,
inclnding the claima, a3 amended by any amendment referved to ahave.

I scknowiedge the doty to discloss all information I know to be material to patentebility in scecrdence with
Title 37, Code of Federal Reguintions, §1.56.

[ horaby claim the benefit under Titlo 35, United States Coda, §119(e)(1) of sxy United States provisiona]
application(s) listed below:

U.8. Sarial No Flliag Date Status

T hereby claim the benefit vader Title 35, United Staios Coda, §120 of sy United States application(s)
ligted balow and, insofier as the subject matter of each of the clxims of this applicstion fs not disclosed in the prior
Uniind States application in the manner provided by the first paragraph of Title 35, United States Code, §112, I
acknowledge the duty to discloss all informetion I know to be maderis] to patentability as defined tn Tile 37, Code
of Federal Regulations.-§1.56(s) which bocume svailable between the filing dste of the prior application and the
national or PCT interngtiogal filing dute of #his epplication:

U8, Berial Ne. Filing Date tutns

1 hereby claim foreign pricrity benefits nnder Title 35, United States Code, §119 of any foreign
application(s) for patent or inventox’s certificats or of any PCT international application(s) dosignating st Joast one
coantry ather than the United States of America Hatod balow and have also identified below axry forvign application
for patent or inveptor™s certificate or any PCT international spplication(s) designating at least one country other than
the United States of Amrics filed by me on the sems subject matier having a filing dete befiore that of the
spplication(s) of which priacity is clatmed:

Country Appication Ne. Fliing Dats Priority Clatwed
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1 hareby appoint the fhllowing sttoeneys and/or agents to prosecuto this appilication and to transact all
buziness in the Patent and Trademark; Office cormeciod therowith:

Address all telephone calls to WILLIAM B. BOOTH at telephono namber {517) 542-5070,
Address all comespondonce to WILLIAM B. BOOTH at:

FISH & RICHARDSON P.C.

225 Prapkiin Sweet

Boston, MA 02110-2804
-,

I hessby declare that all statemonty raade hareln of my own knowlodge are true and that all statements
moads on'information and belief wre baliaved to be true; and fhrther that these sintementy were made with the
Inowiedge tat willfh! fhlse stetements end s ke 50 made are punighable by fins or imprisonment. or both, axder
Soction 1001 of Titls 18 of the United Stetey Code and that sach willftl false sistaments may jeopentise the validity
of the application or any patents issued thereon.

Full Name of Inventor: Neville Soznenbery
Inventor's Signature Daixx

Regidenco Address:

Citleenahip:

Post Office Address:
Full Namo of Inventor:  Andrww Zhuk

Inventos’s Signature: Datee
Addroas:

Post Office Address: ' .

Full Nams of Inverior: ~ Charlos White

Inventor's Signatare: D
i Addross:

Post Office Address;
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