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WO 2004/ 078428 PCT/ US2004/ 006230 -1 RAZOR BLADE The
invention relates to razors and razor bl ades. A razor
whb@de7d4e8 t ypi cal |y fornmed of a suitabl e substPEr/ES2004/006230
material such as stainless steel, and a cutting edge
is formed with a wedge-shaped configuration with an 5
ultimate tip having a radi us'tess than about 1000
angstrons, e.g., about 200 - 300 angstrons. Hard
coatings such as di anoné(A%%lﬂh@DE di amond,

di anond-1| ike.carbaon ri des, rbldes oxi des

or ceram 3“5 g]rvgntbcrntrglﬁt eus%dazt0 aI‘r?p%?f f?ength

cor r osi on Ar@shSEIARGE typRells R f aBhitdble/subS@ith hddtdtal Such as
needed strength while permtting thinner edges with

sthiplees steelt aidrgevtting edgetivfomeed 3. a wedge-shaped configuration with an

Pol yt t fl t PTF t 10 |
uliBalf G e e % RGP TAC DRSO &8 2apopL gy - 500
aﬂ“gsﬁ}@hﬁ MEREd EEHRBE % 26 ARhRIA] ﬁﬁoxﬁﬁ&&rd@h&& AR d-1ikR carbon

ipr ovi ng t he adhesi on between t substrate,
(DY), mittitlys, cabaies|exites st ehmicanack drlhandlsedtcbmnprowstramgﬁ],,
such as DLC. Exanpl.es

razor .hl ade cyttin e ..
CQIFQSIRD @ﬁléf@n%ﬁqaaldpﬁhe%%g@ﬁ tyomaiRipS Reede S%?Ieg%aaviﬂg Pegtting

s U013 Mo Fr 10 36 SR P A ITD) vt

1a9&%ha 4 us&0b 21841038 Bafdion aedhcRET ﬁﬂ:étﬁ%yéﬁﬁzf nidbingh oa blﬁomlum
her eby |ncorporated by reference. is known t

ccmﬁ@nmgy@ater s mraedwmump gbe a@@aw@&%%eﬁ tbwhsﬁa@ typically
st(f:uﬁ eksJ§o sred 3&0 ?oﬁ 'S&tﬁgff a&y&beIPLge%% %?fa%lg ¥tade cutting

ur es a“razor

@gétsftﬂueﬂu&,deﬁﬂ pr@'&b@ée@ @@ niaﬁutactaiwre deadibed fn @8d Pacéh&Q%bt
facets. The cutting ge i ncl udes a coati n%

52858653, éﬁﬁm%ﬁj?’rﬁéﬁe 032,2¢3: x4 Bxup P L4088 5, 669 144 EP

ok bR R38N o FFRERS W P Bbbl BErR et
or tungst efs kid\en tHafEPEVerR9at & it diiuiBdagbe@ked between the hard
preferably includes from1l to 10 atom c percent, and

carboecogtingfapd &isl B/TFE onﬁellla]s’@r 5 atomi c percent, of the

d t the d
e r azor CsPaaLy b PHETION S Tizs f At Plsds SN o Bepdee
dSheti acsﬂ et nt? il (ﬁ)&@ntcﬁwtﬁ' Th IR @dge%clﬁ\ﬁets hQishting of a

any nte (for exanple, a chrom um
carbsen-kanyteinjng rhatesdal ¢fon exarmn’rb;dﬂLﬁ)smbludmga d!hppﬂﬂ’ltTIEghlpnnh way be

T ik R g AT T
cd186 8 E%%ﬁlﬂnﬁ p@é%ﬁl?%clud?é‘ &ohPZ S 10LRAE: A2t B more

e oati ng o
pr eferably from 1 to 5 atomic percent, of the dopant.

In one embodiment, the dopant is chromium and the razor blade further
includes a coating of PTFE on the coating of carbon-containing material without ary
intervening layer (for example, a chromium overlayer).

In another embodiment, the dopant again is chromium and the razor blade
does not include an interlayer between the cutting edge and the coating of
carbon-containing material. The razor blade also may include a coating of PTFE and,
optionally, an overlayer between the coating of carbon-containing material and the

coating of PTFE.
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30 optionally, an overlayer between the coating of

carbon-containing material and the coating of PTFE.
wOD02008429078428 PCT/ US2004/ 006230 -2 The i nvePCT/U82004/006230

al so features razors including razor blades having the

coating of carbon-containing material including a

dopant. In sone enbodi nents"the dopant provides the

razor blade with inproved thermal stabilit nd wear
resi st anckhe invygggon gﬁ@ Aeatees szer nduding 5@0%1@3?19311%%6
bl.ades i.ncl udi, | = t ai.ni ri .
copfify Sepek A g np AL BORGBON Mol T8 ehbogiments, the
dopSnt e Gided e 24kt BRade whtbdpReved thamakstilality aod ianiesitance.

material including a dopant (preferably chromum to

t he cut t i Fhy ioveysion alse deatviss mekingTazor biades nsludiged

irectly .to the coati.ng o car. - LN |al:
CopRP GRS YA HEOE B EAg B A B LU C AT g 0 B Rls made
by Ridffe Aloatthd B @6&6&&@@&%ﬁg&ﬁﬁéﬁﬂm1mﬁngoﬂ'5&ﬁaanl Qprefebebly

features and advantages of the invention will be .
chacﬁghgﬁ rhd tﬁdmuhilfjg‘@gef | d;]@‘mllg ¢f BEEE thasip addegfdirectly to the coating of

enmbodi nents and. fromthe. cl ai ns.. Fl is a vertj P
coRRB SR PENST) PLCR R GGt ot B Sy gl il with

€ ' r blade; FIG 2 is a perspective
mv@%%ﬁ%gsgénogf#ﬂ?udi ng the Fig. 1 razor bl ade; and

15 FI G 30iter &eatees arcddvsmegdsaridie nventioofwilh be appdre from the

edge portion of an alterna epbodi.ment of a razor
folpwing dep@inbiopiof gmbedimerss ag}%i%qogiggc e 10 incl udes

substrat 14 idethl vieQVD Gt E ¥ionldan
and out e?ﬁylelﬁg%g&ic%%g%ﬂrnétlgelz typi ca Ifc/” ?s r?ade of
erabciimbg oF agheelbladet hough ot her substrates can be

enpl oyed) and has an ultinmate_edge sharpened to.a ti )
20 radi usFIF- 2 8 8PerSREFHIVE VB0 OER LT Hﬁﬁlfﬁﬁrﬁ? Eigabirg70s %@de’ and

to 300 , ; . fere
b0 ut an P Ao SR B of dpithe dhef piRic AT lternate
clb &gk raiWladel9 degrees, neasured at 40 microns

fromthe tip. Interlayer 14 is used to facilitate
bondi ng oRefeningriartdGe datareighladsy Kt melydes wbstegip d £ gteslayer 14,

ampl es of .sui table.integl ' i.oRi
T At P SUB PRl s i
(thO Y diRASKbét Pt EERAE bRfentblced)addaS ah @ltintai@adgkbarpened to a tip
angstrons and preferably | ess than 500 angst rons

rddinis @i lesPAENI @3B otrotes oréfowably 298 toB0Q apg

Wlitﬂtsi%relfgc%?srz'o at an included angle of between 15 and 30 degrees, preferably about

mgpand has a prof'ﬁe

19 degrees, measured at 40 microns from the tip.

Interlayer 14 is used to facilitate bonding of the hard coating layer to the
substrate. Examples of suitable interlayer material are niobium and chromium-containing
materials. A particular interlayer is made of niobium greater than 100 angstroms and
preferably less than 500 angstroms thick. PCT 92/03330 describes use of a niobium
interlayer.

Hard carbon layer 16 provides improved strength, corrosion resistance and
shaving ability and can be made from carbon-containing materials such as diamond,
amphorous diamond, and DLC that have been doped with chromium. The carbon-

containing material is doped with chromium by including chromium in the target during
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Hard carbon | ayer 16 provides inproved strength,

corrosion resistance and shaving ability and can be
worawe/0fg4e8n car bon- cont ai ni ng materi al s such aspdi/asmNA006230
~ 30 anphorous dianond, and DLC that have been doped

wi th chromum The carbon- éont aining material is

doped with chrom um by incl"uding chromumin the

target during WO 2004/078428 PCT/ 2004[00623q? -3 .
anplipationafitmeason Inyer dyring spytieyiae. 4 chigrepm o)y je o ym metal

chr o . rj : :
o ragfler Yl o TSR & Ceefy Tht QG 0R afine e
prefiAly Akludey Réd0abloyl0 sehiiiescdnt ohrothidm} sndldotpreferably from

percent chromum_ and nore preferably from 0.5 to 7,
0.5tto fiatorpiemeesant &5l 1P 3 goniaperems chomisny ThgcarhogrrontaEng

car.bon- cont.ai ni n teri Lse. in e
mitrogeAno g e BB s S e B S o

embodi menp (faftickld oSO 4 Bt loaibdn fapied depédwizh 2

atom c percent chromum The |ayer preferably is |less
atbhémpe2edid Ohrangernr s layer prieferabilis less itlangy, @@ angstroms gk, and

e PGB e HL0 Rt isdtinkn T Pae M1 BEBOEER

ki IO Paf. 3122d 3%, Whi h@@‘@&@ogqﬁ- Bfated b
d eh@p%ﬁ éﬁ%i@?ﬁ?g‘gicri bed tn U S Pat. ,2Cé°2r:§5ese is

refireidei dtheigandrilgirocedury dgshiitbed in & §Rat dnpESeF ishmadified in that a
atom c percent chrom um was used in place  of us e
EigPhifHATER! faPegOtIih TRIDTRR PEH i Brscised e pReba! ppore
' f axanpl.e. ' ' ' .
P Sy i SHBIRLS B BTG SBUE 420 e B i
spiittefihig ui6g a DESking dbaboun-I00evoltiamdlp preksuwé oPhlysit Gahtorr. As

o St B B0 0 3 BB DLC
desi r abl Aqi : .
oD RSB R e BRI By docs o

hdVeQlé B§stalliadseeduikerofdianmdand i ncl udes PTFE and is
sonmetines referred to as a tel oner. Q@Ereferred PTFE.

mat eri al Outeiayenk8 pravides educed, fictign pad meldeph PBRand is

Thi terial j fl
sie TRl Ao iR LCPRA AT BABRLE K Lo 1200,
av4ilghie fidhDLRorH] IPRIEARS is 4 honfBinfrblY sHdeshtds d@tubricant that

aqueous dispersion of about 20% solids by weight and
comistsoe sapfipesisldsyhadivighd stable disperyions, It ay furiisheslas g adugaus

can thereafter. be.aif-dri | t ted,. The |
G ReTgpB P ok g0Yeouh e reieB wtee vy cpP SRS i e e, o
bltumh%,gdnhxéaﬁ hefoaBPbRRBAHED BB mER c4ate@OTROBSE 16 FRafer@bld less than

can as thin as 100 angstrons, provided that a
5000 ahgations and abulddypisaliydieni 200rpagstr@noio 4600 aigstrons, and can be

conti nuous coating i I eve reduced tel oner .
a R #5nk) O MBRRTRS: @%’é‘f?‘%ﬁ%\ﬂ %Pé‘%fl‘fﬁ}’rscf%ﬁng is Tatnisined. Provided that
a continuous 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

—
g

incorporated by reference, describe techniques which can be used to reduce the thickness
of an applied telomer layer.

The polytetrafluoroethylene layer adheres well to the chromium-doped
DLC layer even though the polytetrafluoroethylene was applied directly to the

chromium-doped DLC layer as an aqueous dispersion. It is believed that the chromium
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first shave results. U S. Patents Nos. 5,263,256 and
5, 985, 459, which are hereby incorporated by

WO edogiesaee, descri be techni ques which can be uRBEHUSI®04/006230
reduce the thickness of an applied teloner |ayer. The
pol ytetrafl uoro ethyl ene Iaxfr adheres well to the
chrom um doped 30 DLC | ayer” even though the

pol ytetraf |l uar oet ene applied directly to the
d@ﬁpﬁﬁﬁﬂﬁﬁ Bp SEE'ehg?@ﬁﬂggwgg'aqueous di spersion. It

i s bel i eved,dhaddeties ﬁgﬁ@g@:ﬁéﬁ‘&l_ c@&%ﬁ{tg%%’- ocesses described in
PCT/ US2004/ 006230 -4 dopant ar'ds i n the adhesion

teelbveerefirbreel pyents. ARparticulat adisodifernitsnaiwdbe agdeangittoms thick
according to the processes descrihed jn he. above

niobfugt BtfeBYer J4t &rPQ anggtiomsithick F%Wﬂé%ﬁj@ﬂ?ﬁ%{%q R g ancya 200
20 . D :

Ao It Rk B oaotl R MR e ek bafinfd 5. Bgge 10

pRf@ags hiodEp ko ibyitR00L Y82 Bflstroms, measured by SEM before adding

polé%etrafluoroethylene outer coat |ayer 18. Bl ade 10
opicefageial®- y has a tip radius of about 200- 400

angstrons asur r b I .
0% e R, M RELALE B ey B0 e

iR Al  andl k8blaotable Rhavid}iCéataiRige handCartdid@e Bnincludes
repl aceabl e shaving cartridge 114. Cartridge 114

howsirg itiés which catiesithrge bipdes Lthigoardd@Prand sap b7 Bladesddsre

10,. guard 120 and.c 122, des abl.y, . .
niRSHAY BOnied. aESrBaNe e TV RACEE RO BT PO NBIith s ncorporated
bgée%é n%é? LCartMist N 14 21sb HEPEAR irté@68nneBY mE@bET BXACE: which housing
rtridge 114 al so i ncludes interconnect nmenber 124 on

1hisgtivdialiyshounted did wiosarpis 38 alntgrcnmnest mamber t24oinglndes a base 127
28.. I nterconnect mber 124 ingcl udes e, 127 .
Wt rPLCHUB HEBSBF FeBbol B A T HANED D210 an be used n
oﬁle} BLBA VAL Yone R0 Birdd of BbrL thadShide bidddsy dBhRIELside@BRIdSs, and
aving one, “two, three,’ or nore than three bl ades,
raotsther & sie dhatd adesble blades argiartmgthhads wiwre dte dagtvidge is either

novabl e bl ades or pivoting heads ere the cartridge
rgplaceahle e permapsnily afigrledde aﬁé%‘ﬁgﬁ@ £y attached to a

razor handl e, . i ng r- . |
razor bl a%g%ﬁl%e r?gjiﬁu@d g éalg %%%%aﬁi%ezufgﬁlaﬂhg? éﬁl@gc}eg E%bstrate 12,
hhly@Fbonlyer, 0068 bo@Bbatll@pe D4 2hd curet 1ot ¢8. Thy eubst8te, fdrd carbon

substrate, hard carbon 20 |ayer, and outer |ayer
layen endipitgr layer generaliy ate the same #saip6zopblade 190.  Over coat

| ayer 24 is di scuss dn. U . 5 - I.Gh.

hereby i 93’ 8’?0.[98? 3¥%§q‘.ﬁ§/ H}Sésg?dglﬁgﬂé S %'e&éo/\sl g%%%%}%%ﬁ;g |r]‘fl %reby
ilcBfiEREd bifofbrefcd. ORRdiveeLoof laydiaetaresieai dndiag o€ lrnerd coated
can facilitate bondln% of the outer |ayer to the hard
edgeadridngn ikvilitate dondihg of the outer layer to the hard coating while still
maintaining the benefits of both. Overcoat layer 24 is preferably made of chromium
containing material, e.g., chromium or chromium alloys, e.g. CrPt, that are compatible
with polytetrafluoroethylene. A particular overcoat layer is chromium about 100-200
angstroms thick. Blade 10 has a cutting edge that has less rounding with repeated shaves
than it would have without the overcoat layer. Chromium overcoat layer 24 is deposited
to a 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 more negative

than -200 volts) and pressure of about 2 millitorr argon. The increased negative bias is



mai ntai ni ng the benefits of both. Overcoat |layer 24 is

preferably made of chrom um 25 contai ning material,
W@2@4/0783b8 omi um or chrom um al | oys, e.g. CrPt,PCTIE$2084/€)6230

conpatible wth polytetrafl uoroethylene. A particular

overcoat |ayer is chrom um gbout 100-200 angstrons

thick. Blade 10 has a cutting edge that has |ess

rounding with repeated shaves than it wo

ld h .
bekieverbiorpT eretec erBRIgtsIVejess (BAPRASES R %W@%%fesg\ég%eﬁhe shromium

is d i : a1 ni f: . :
Vs SR FE i Bt 1 U ¥ iR cARASELE o Affiodhding while
mBRHiIkIES E6EH staiving perfbndricasBlado! eprégatily Has 4 tipradidof about 200-
volts and preferably nore negatjve than -200 volts)
40hengpirems,uneaswied Ay SRM 21tes anplieadion of oyersoatiiayer 24 angd Defoue
5 c&gt?gat i vgl bi.% i's WD 2004/ 078428 PCT/ US2004/ 006230 -5
a WG pronote a conpressive stress (as opposed

to a tensphfl &hib@SRyer lNwhith iChdpRivith clov@iegakihéay & substrate
which is believed to pronote inproved resistance to
12 eyenrtboushi thg hedi dagbonrlayen issdeppsitsdgliisetls eratherfybstrate, without an

e TER RS P oRhe£bEBl YuliByheldod 8] 451 hanesion
b&%kﬂ&@%mmo@%ga%a&hé aX@ig dtpeand before 5 adding

outer layer 20. rd carbon Iaﬁer 16, which is doped

10 wi t h chr ofithemenddtiereats arowéithinshe elpisns. Bor eyamplehibe geror blade
the hard carbon |ayer .is .de ited direc on, the . ...
ol HRE e SIRor aH IEHRER LA P YOt fae? 2t i adiion
tifal ok Br 408 nad bl Bisd dint f, ori
G g{s)?lg%ﬁﬂ%gt Séérﬁbgﬁﬁ)%glgﬂd ’cgr bon Iaager an tﬂrl:ﬁgeo o
addifiéd fogchestg@m, 16 tHet dupentaniiediand carbormamatemat. hi n t he
claims. For exanple, the razor bl ade optionall
i ncl ude nMarpeyer.dhe 1370k plads BRy !P&Lﬁﬁrtwaﬁ GREF g%‘ﬁﬁlcaf%?yers'
24 | i e , i '

15 B R bR i AR o a0 Tha P ERIBRS yers may incude
n@@epdnt.0Thé PardathvinUagerasay Mmelude frntm or differ & cdrboardootaining
material. Mreover, the razor blade may include two or
materiel har d carbon | ayers. 15 Each layer can include a

di ff erent wquant i | f . : .
ey, Encr SR s R s ALl SR e
qhdiHSEIdPAR:. %f%x%}ﬂ@! fht @reAtureRE bothed@ard edrbompryer may include 1
e,

mat eri al . For exanp a hard carbon-containing | ayer
20 atoayic percénidlopantyand thhl guantiiyanayi ingreae amepa i gradigpt, with the outer

exanpl.e, .the inpner surface Qf tRhe har ar.b

sirigre o et 3Bty B e P ouD Hes ke e oy B
quantity mRyqdificd, Rased eFBsdccht&hiasl 1458 mayirdcide R o ndire
surface of the hard carbon |ayer rncluding 5 or 10

dapamits seleoteds Emtexarhplehfromidpessmentioned previously.

Other embodiments are within the claims.
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In addition, a hard carbon-containing | ayer nmay
include two or nore dopants sel ected, for exanple,

w0 ec@antdaese nenti oned previously. O her enbodi PENUS2084/€06230

within the clainms. W 2004/ 078428 PCT/ US2004/ 006230
-6 CLAIMS 1. A razor blade6 conprising a substrate
Wth a cutting edge defined"by a sharpened tip and
adj acent facets; 5 a coating of a carbon-containing
mat eri al, doped with chr&hLd¥¥B@§ the cutting edge;
and a coafin ol r af | uoroet hyl ene on the
L. coati ng J%‘r%?%ﬁgiaggncf%} ﬁl%légni ng rmtgri al; wherein
there is NQpRYRE SAmta dudtiey edge idelenl Uyheshaomned tip ahd adjacent
carbon- 10 containing material and the coating of
faqetd; yt et raf | uoroet hyl ene. 2. A razor bl ade, conpri sing

a substrate with_.a cutting ed . 1N .
Cip and doalBser o pRBu-gongRRRIp Ailofibstith SRERRES S the
aCpat aining material, doped with chromum on

a@%%ﬁ%%% cutting edge; and a coating of .

pol yt et r af tasting ef hylytetreflarrocthilensven thegostingof a carbon-contaming

carbon-containing material; wherein there is no
lﬁ@ﬁﬂﬁi!ayer between the coating of a carbon-containing

materi al @ffé}eﬂlq e16 W Ad S\Rr&RAY ByerdRt@eenhe coAZR oftdl cattRdn-

of cl ains or 2, wherein the coating of a carbon-
coneiag fiafegiahmidethe abatingof pdiytetfafloonoethylens. 10 at oni ¢

percent chromum_4. Che. razor blade of clains 1 or 2,
2.wher ei n tH&azs PAdRCWIPTRN8ar bon- cont ai ni ng nat eri al

I ncl udes 1933# . RIGREY by A SITHAHEY 1iD-and AGjacent

razor bl a%ge 0 &tglt‘ﬁlth?rasafltg%%gdfg v er eiyr:} tl%g?)coat ?ng ofej a
fa€@§;bon- 25 containing material is dianmond-|ike carbon.

6. The razor blade of clains 1 or 2, erein the .
coating of ceatingof @ garbon-contaming material, oped Wi?h chromium, on the

cutting edge; and

a coating of polytetrafluoroethylene on the coating of a carbon-containing
material;

wherein there is no interlayer between the coating of a carbon-containing
material and the cutting edge.
3. The razor blade of claims 1 or 2, wherein the coating of a carbon-
containing material includes from 0.1 to 10 atomic percent chromium.
4. The razor blade of claims 1 or 2, wherein the coating of a carbon-
containing material includes from 1 to 5 atomic percent chromium.
5. The razor blade of claims 1 or 2, wherein the coating of a carbon-
containing material is diamond-like carbon.
6. The razor blade of claims 1 or 2, wherein the coating of a carbon-
containing material is selected from the group consisting of diamond and amphorous
diamond.
7. The razor blade of claim 1, further comprising an interlayer between the
coating of a carbon-containing material and the cutting edge.

8. The razor blade of claim 7, wherein the interlayer comprises niobium.
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containing material is selected fromthe group
consi sting of dianond and anphorous dianond. 7. The
wo amen7dabseade of claim 1, further conprising anPCT/US2004/006230
interlayer between the 30 coating of a
carbon-containing material and the cutting edge. 8.
The razor blade of claim7, wherein the interlayer
conprd. ses ni ohi u WO /078428. PCT/ US2004/ 006230
975" Tk Fzor bk ShHatE Jpm AT HoES g GR EROE A PeTrgn the
c8Rin@\HF'h &8 onl RYBIniPEMAREA] dndGhe QALY Bﬁ/téllraﬂuoroethylene.
carbon-containing nmaterial and the coatpl g of
1pol yt et r afllha cazoe blade efielaim 9,0vheTie thagwrcdalt fayer afmprisas m
9, wherein the overcoat |ayer conprises chromum 5
CBIPMHe razor blade of claims 1 or 2, wherein the
oating o 5 i ' _
1t ckness TELERf RAe oFORES MuCh MIRLEA N cchfi 8rg carbon
cqrahiingtmaédidl baoe thigknessdedsdbarel 000 adgsesms had weavafifidof

and 5,000 angstrons.,lZ. A shaving razor_conprising a

poltstialuorogthylene has hipickass betveeni 90 ead SPA@NEstromsd at
east one ,r d in the housing, the

1%’azor bIaéﬁﬁégﬁﬁg#égﬁaﬂBgaégbstrate with a cutting
edge defi agdndly, a sharpened tip and adj acent facets, a
coating of a carbon-containing material doped wth
chroniun1éﬁwﬂﬁ%g@@@ﬁﬂﬁét%ﬁ@é@n%ﬁdﬂ@-coating of

pol ytetraf] uoroethyl e on the.a goatin a ..
Car bon- coft ik oRg et Bpra o€ B 3ok He dhe feer Hgde comprisng
a QUIREGRAith aXefin ;%Hg@@é“ﬁnb@ By @@H&Fa&dqu FhdGRlf RO facets, a coating of
containing material and the coating of .
a paibpt-ebntafiingomatetitlydopad with Zhromivimeon thg cutsing edge, and a coating of
conpri.si ng. . a handl e; housi ng connected to.the
PR LorgRtysge F theghteton gt ¥ s2Br SPUABIIRIERY | n ¢ e
housi ng, hgrdi@efe iPhadFercaRayes b&gveeﬁlﬂfel&ﬁh%gbﬁa Wirbbh-
a cutting edge defined by a sharpened tip and adj acent
céragieing maercd atd thg cobtingrofgmiyiemafbontahyleneg mat eri al
doped wi tgﬁ%gr.om' umon the cutting edge, and a coating
13t pol yt TPE SO LHPERE on the coating of a
car bon-cogqlgﬁ(ﬂé.ng material; wherein there is no
interl ayer between the coating of a carbon-containing
a housing connected to the handle; and

at least one razor blade mounted in the housing, the razor blade comprising
a substrate with a cutting edge defined by a sharpened tip and adjacent facets, a coating of
a carbon-containing material doped with chromium on the cutting edge, and a coating of
polytetraﬂuofoethylene on the coating of a carbon-containing material,

wherein there is no interlayer between the coating of a carbon-containing
material and the cutting edge.
14. A method of making a razor blade comprising

coating a substrate having a cutting edge defined by a sharpened tip and
adjacent facets with a carbon-containing material doped with chromium; and

coating the coating of carbon-containing material with
polytetrafluoroethylene by contacting the coating of a carbon-containing material directly

with an aqueous dispersion including polytetrafluoroethylene.



25 material and the cutting edge. 14. A nmethod of

meki ng a razor bl ade conprising coating a substrate
w242 cutti ng edge defined by a sharpened pCPUS2U04/006230

adj acent facets with a carbon-containing materi al

doped with chrom um and coajing the coating of

carbon-containing material Wwth 30

ol ytetrafl uoroet hyl ene .by contacting the coating of a
1g-ar bon-coﬁ’é‘??ﬁﬁ@g%rﬁ?@ml%ﬁ/g directly wth an aqueous

di sper si o 4 Iy 18 a ROIAE RUHE QB HIRA PG LIAKL: ¥:nd adjacent
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faceigparndsi ng a substrate with a cutting edge defined by

a sharpened tip and adjacent . facets; and coati ng. of. )
i airond | PICee I SO B R %tﬁﬂe qaéingerge, dhmeqange meluding
ale I . et atom c percent of a

> ﬁjgglp(gizgg? qggo%&?%@oogfab@gé@' of claim 15, wherein the
160at i ng i Mk wses bfade ot dain01 5 winksinitie qatiagfikcludés iom 1 to 5
dopant. 17. The razor bl ade of claim 15, wherein the
apopanecey ofeldepatd from the group consisting of

itani um ~niobiu I n / L .

Yo' 16, “Tha gt Bsrh HEGEHE L5 oo AR Bn i Sl 68 e sroup

cbifsistif @€ tifivnt, QYIRS th@dh, e NG d@iliceh 0bi um
nmol ybdenum and silicon. 19. The razor blade of claim
10 187, " wher eiThetrémer flsganf clrisn thrdieremihexdtpparthie selegted from the group

bl ade of. claim 15  further, conprising an interlayer
C%Iégﬂsgé_&%rqff”ﬁ mnbgﬁﬁﬁjﬁmgfl’ %dgﬁ{?ﬁg‘-l i ke carbon and the

16Ut ti ng edgg razbp bidlle off I8inS BZ WhebdiRdR Rfpakl iBicAlokmum.

further conprising a coating of
200l yt et r afllhaoazoe blafe efidaiom] 3, fertbaapinpysiog adirentaysr bétiveen the

cggurngoor}'diamond-lﬂ(e carbon and the cutting edge.
15 21. The razor blade of claim 15, further comprising a coating of

polytetrafluoroethylene on the coating of diamond-like carbon.



