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can be determined from the amount of fluoropolymer and binder in the
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er so e polfymer residue ich

I Snﬂd&r@hﬁﬁtew ynoreq:beteaablyalh thye reovgecoftdatpeitibcto ahostt 48s
pol yal kyI ene oxi de (PAO and nore preferably
po MO teffe gl ycol such as mPEG For purposes of

i1lustr Q’Bég]lc%'ﬁdc deepﬁéﬂléléts'o?ﬂie indeg AL Yilh glr@esreer

gl ycol resi rtion O RL can be selected from

arrpr@‘erably RaYEHIAMRY) Rardnes©of 26RCHKDPRPdIrdEyS i9-a scale for

S deg%lwc%)rqglégzpéwawé&&o&%ﬁ%ﬁg@@cﬁt%%alues

12
CEEP@E‘%@ Ness O T G As@nRédraMRosl are lited irbiie Handbook of

CHZCHZSV\/n
20 polqhmrmsimx 70h EdR[UZI i18-38, 68 gracseéq? @mﬁaﬁﬂég%ev@ﬁ%géﬁm%

25

al k
fﬁ@?&&*‘&ﬁd@ﬁ%A@é@”gsgﬁég 'ﬁéfe?’a% SRY6E plEridneeing
a' kydfbdek; ERCIPsédd, Bova Rétloarﬁ/ll $199G2-Fhesfilirs hardened
al kynyl's, €3-8 substituted cycloalk

sutmoMpanest impgitg dugahility yip he @Qn-@tlﬁ%{ gpw@@pgr composition
S u bSt Ihte%flta%da g&atﬁwdqgﬁ &' Qifhts by Géfléctmd‘%&v%r@%éSYapphed

to the coating surface and by resisting penetration of sharp objects that
have penetrated the fluoropolymer overcoat.

The silicon carbide particles of the inorganic film hardener
preferably have an aspect ratio (as defined above) of not greater than 2.5,

and more preferably not greater than 1.5. Preferred particles of this

30 invention, which are able to defiect abrasive forces applied to a coating

containing the particles, have an aspect ratio of not greater than 2.5 and a
size wherein the largest diameter of the particle is at least 50% of the
coating thickness and does not exceed 125% of the coating film thickness.
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Cl- 6 heteroal koxy, andJ is a capping group as

descri bed above with regard to Fornmula Il. In one
W(pa(rmoeﬂﬂlzarl y preferred enbodi nent, Rl is sel er¢PUSINDMIAS476

among CH3- (CH2 CH2Q) x-, CH3-O(CH .

2CH20) ﬁn@rar(e(f@)re@émmdﬂn@f(\@bﬁ@ ‘@ﬁzpf@% igihe gnglergeat and

s G GERRR P R e g o fown s

\Mrﬂ@esnpﬂ@@rlabMZ\Neﬁl@Wt%from about 2,000 to about
40, 000 hi alternative aspects of the i nventi on,
thﬂ%LéJ&iﬁar wei ght of the pol ymer ranges from

5 severaly d&ﬁjtdjtl?\etlgr $0C1eQrardf SALR bartﬁ%bemw&n

upon the nee of the artisan. Also contenpl ated
Wi ¢arbidet partisies ptheaion-biick cnating eympesitions etinedqiréber lyaf

RIS MRS o/ of el MY Ehey S3RtE Sty or,
S, Rtbrbe ha{?iﬂﬁehléh k%oaﬁfhatr@@eéb %@atﬁreh@fﬁ 1260 fashﬁelhgs low

i ncor porated herein ref erence. % t hese gener al
f ovatué @f Jessttban 3208w l%@rwl@s of éTasparig fllgh Blh Bagiener inplude

e

g: %ﬂéést?%ﬂd ,Pr@ﬂen%dlsak’fé&hbtgafn&ﬂomdhs,l nltraieﬁl borides and
o Sarbyisin of Hircomitinoantalimy taBsT. BinosIde PopmrAfDiium and
%%?gﬂw A éf}é nvz tf@ |ﬁttérﬁ?1%8|a‘f@ :nﬁyd?rq YiokibAdt 1At

on are yse ted from
aﬂﬁ@@lphb@fawmmmmunlde Tgsical Hﬁmbp hat:hnassnnayJ@s’@r grefarred

PCT bl t nb W02/ 06 \/\11}
151 BRI GOMROSHOTSRTR. BERGTA (28D p BB e 1225)
f)?bfﬁ Owgti]fc‘&ﬂd?ﬁ%grlgﬁ'@%%) EResMILRE botibe (1560); titanium
preferre

erein! Ris a polyneric
realtdd@(smﬂ) tent@E@ carbidect! 88AYttHegstensaskided1880); alumina

T Do) A W G A0, B B

W d, -C
k%%?f&ﬁﬂﬁh%dé (CZE?QQMQHIQH’] agnﬁ (%saozo Z‘C' d. -

20 4 n i s Salitabls addmomaitftﬂg@r of |9W@f Kngepyharness waluas inclyds

Sg% qs\s,fga(f{emgga&&b?eaéi:gag%!{ée?,b@ﬂ@m@\%’ortaﬂ%o iuf @S?te6m|ca
PEGéta R mabtay fibenfigs eatatichoviders ssificei dmude barium

sulfate, talc, etc.

Magnetizable flakes

25 The undercoat contains magnetizable flakes. Preferably, the
intermediate layer of the undercoat comprises the flakes. Further
preferably at least a portion of said flakes have no induced orientation. In
Muchin and Leck, orientation of the magnetizable flakes is disclosed and
purported to aid in the conduct of heat applied to the underside of a flat

30 bottom such as a fry pan from the primer to top surface of the coating.
Flakes which are exposed to magnetic force are oriented generally in the
direction of the thickness of coating.

Without the application of magnetic force to the coating, the

magnetizable flakes orient parallel to the plane. Thus, it has been found,
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and R1l' preferably conprises a residue of this
formul a. The degree of polynerization for the pol yner

w@ xQo60ed02be from about 10 to about 2,300. Thi SPCT/US2005/045476
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di il . f ul .
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patent), "star-PEG s" and multi-armed PEG s sgcljﬁ!v,ﬁl]s

t howetalsl@sdrarbeed nickshanrd abeysr caiaipBickiness rae

catal " Poal hyl I i [

o R FoRy B ROCP BreteN Bl mARRaP YAt efE il more

f ofrRePNG coRduEHRY that teasblireres in thy relfaseatading THer
branchi ng afforded by the '575 patent allows s?co‘%r@ ry
or Silicitartherfiuaieppiver e anatBE SORPEHUAT BT 45 2
of i 0as) . . . :
oIS O3y BOERErs GRELRS R EAME S, WMo iact e

| t bakih step igmecessandbefoas thenrelersecnonestiol) shawicleristic is
can be functionalized for attachnent to the

15 bi fe@l€eflonal 1inkage groups if required without undue

exper i Wﬂ%ﬁﬁé&ﬂetiz@bﬁ@ﬂm iRGfdde fRIREs RIHCI? he s aviahyest

substantially“in wei ght average nol ecul ar wei ght,
pr direeradiby whth EngreRier araroHase thanibedhickasss afthe layer

o e o e RSB RS Yl O ver
Su?édé%@gﬁ%hibﬂ%émm Jesierally 156 fropr Bteralrhicrometers thick. The

wat er -

ubl e at roomtenperature. A non-lI| rr(}t':)nlgc I ‘sf
20 of flakelsizeoNvijitbes denend@@rgggnqmrupchn@s%q?aée . Particuiarly

h I h el I

ol BBRbEYF anat gigloBReStst Mhists BRRnB s RefabE Rt
CORMhEAEIHA dfTRIe2D tardd ralopeetars chydrmosmalhe teeflakes will be a
provi ded that the water solubility of the

copoixiuieof sizesriaiviien asubsiantil prgporiagn, %%g&ﬁi at leash 40
o vﬁ%jﬁsﬁé quatdee\éf gféﬁ?r%%ﬁ BRSERaBOAY MRERmdtdrsind R are

opt rom anong one or nore effectively

25n0n- ant iRrefdreedatagmietizable dlake aontEringadry undleysdaty |

3

o

s O 5 BB 80 00 et gppobymer, 2t

oxi fbeﬁlt%%?gﬁétiz%%ﬁ’é)h ke, gr.\érgg{réféfrabl?ezg’ofs \év’t‘é) and 2 to 20

al soconmonl'y-assi gne ent NO, 55, the
CONVIeRISIC partidies ithrtd hawipof aplymerdriader. Jye fluoropolymer

reference. It will be unders f [ 0
Sl GaRENH BTSN 9051 OLey 1o, BE YU TP B g 30kne
degﬂéltl?&‘ﬁri |§'tétra?fmofr@éth R TopBRMErS sREGas FRE/PRVE
ordinary skill i1n the art will further realize that

t heddsoribgdiabpvei based ondhe combinassweight pEthase Weat al |

| . o . Pt .
P iaroRiy S, uhiTe. bl By, M fugcihediint SapGenasly
oXi gshdiflite V7 foVES wWeWCdT the cohmbime weight of éveeligist coédium and

etc. are al so contenpl at ed.
the three components described above.
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The polyners of the present invention can also be

copol yneri zed with bifunctional materials such as
w@oeiogedoky| ene gl ycol) diamnes to form PCT/US2005/045476

interpenetrating polymer networks suitable for use in

pei AtWncont act | enses, wound dressings, drug

del i I
el ver MURANAS 40Relprbcen TerHf e be BLoMA s
Ilr:> ee?gsft;%tleé Uy}hccmenbcbnatdhrrdearw ySpiayl dnd mllﬁhap?ha;at:on are the
re owev e
br mé‘ran%@’@%@@ ichtan detd ﬂ%&a‘v&e&r&g%%é‘?%a a b@'"g
5Bl g r WNSERWHEb Mg rlnekhodsLlnémlalr{é Ji'l'ppmgné(nd coil

aspec s 0 he I nventi on, and formul a
pacbatmg are swnatﬂeudThsnanetlck aRating gemopgltmns amay be a single

f t at t of the.b

potoep’ & lfiaBabmeRuomets 0 Indeiboattid g hielcthy
| mhaascpEOMt e mBR RidrBpblyfigrasintaininghapeighcan be
further coupling groups known to those of ordinar

skiappliedbi@onyenianghenethedsrimtheoispRpat igger prior (o ts drying.

107 bR BRRRY R ufisbaLBIBE SGRPs RS B b EY .
fu fd'idiﬁrs@ﬁé | th@d)\)é%cﬁaltl colnipoyftbnaﬁambe apbliediéo thevemdercoat
L1 and L3 are independently selected fro

NR
T o 1 Aras) Ably AeKiAnIDg CidHens VURe e Ehe HOSBIIRE Hyer is made

1%#@&*@'&%&%6?%&1%@@@ &glolv%}'ﬁ ét:% _@F‘N%Rne?g(la er

?ﬁcgrﬁédlatelh&ﬂ&(tﬁacdmma@)ﬂe(ddmmmaqm mediudR the

151 AREIRKERRd Ja Qr s@p@fg lgé%gggl R]’tﬁatN Fibwepgqgé&y%wlvent is

wh Qﬁé\dentl sel ect ed
frgrénmtoﬁgd%:eg%re%@?g?ﬁf §%(f9n E%ﬁogen C1y6 al kyl s,

C2- al kél'r’ryd appl(éizir @aiinlgyswstem caB bﬁgbwf%@f@aeallkt pgoatings at
i tuted

it SRS B a RSB I8 eH oBulfidPn g Bostiage When

sulg iffBtSEbIFvier RIPRYESa qalckl High BHRS térmperttury ¥l sreferred,
araﬁt cﬁﬂ))ﬁ% heteroalzla<q S, s%bstltut eg Cll-J ipreferre

20het€f—}90£¢rk‘~§/ mm aila Eramr@i@re starding af 8RR 426 C) and rising to

:@5%—”(?136%(;) %&3&%%@&5@%&1&9‘5‘ Q@%&“@r the qvercoat is a

CZ -KleRd 6¥ PYIFE ak@FEP, I @600 wi%ﬂTfE 68d $0-30 wt% FEP, the
cycl oal kyl's, Cl1-6 supstituted al O¥
bake temperature may be reduced to 780°F (415°C), rising to 800°F

(427°C) in 3 minutes (total bake time). The baked undercoat layer

25  thickness is measured with film thickness instruments based on the eddy-
current principle (ASTM B244) or magnetic induction principle (ASTM
B499).

In preferred embodiments, the release coating of this invention has
a total dry film thickness of from 32 to 40 micrometers, with the undercoat

30 having a preferred DFT of 22 to 30 micrometers, and the overcoat having
a preferred DFT of 8 to 10 micrometers. In the more preferred
embodiment the undercoat comprises a primer having a DFT of 7.5 to 10

and an intermediate layer of 15 to 22.
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C2-6 substituted al kenyls, C2-6 substituted al kynyl s,
C3-8 substituted cycloal kyls, aryls, substituted
wa@aeybdee0ar al kyl s, Cl-6 heteroal kyl s, substi t ut Bdr/0$2085/045476

het er oa) kyl s, . Cl- koxy,.ph

het er og\n%ﬁj bsﬁ%ﬂﬁ 5@§Pﬁ5¥kvg 53@%%5?@%% ﬁé gr%] ytmgtr%l'al
arghichdan Wigddthid 38 Bake terapsidtines sum egenstal and ceramics,
preferably fromabout 1 to about 4. hi other aspects

ofexamp\eﬁ\nfmhl@rmlnqweaammsumaﬁnpwgee!@@mmm Geig-golled
“SeEh ST PO 606 o8R0, DR TEIAE THUARNaRcan

5 al paneng rovghéne shrfaws, sach iasdlyegritiblasting grccheamicakeiching to
t hr eoni ne, et hi

st h | al
Ly vi69Hm BEViieG 2 W Ihe 18 aee el dan T A S elRvetl
! yﬁ%\ﬂé‘v el Qgﬁ’se[rat ! éjér‘%ottﬁétﬂlféééewhﬁ:ﬂcgé%salhe need for the

|na|ont ereo to nane
i ncd>m1drmeampeufh|ctmrer tchugbpnitioe subsrg@te surfasiez dn thisr

i , | b
rcspegnent b Eva! eoleiind Bt taKeRRE BT e spstgte vi
104G ¥ Hste@ y. The am no acid resi dues are

pre erably of the fornmula wherein X is O_S or NR26
Y5 is OThs sobstuErcamnbe sresth,RE7 havingre sutiaee profile of less

uniTEl BRIl s S etslL 8 Mo 679 giflometer,

al kyy. a(Po@ketQﬂlrf@ rabll éuﬁa@@deét@rm@j@bﬁi\ﬂamﬁmm—ls@fer
from about to about 10, preferably 1. Derivatives

an @Oéfrlﬂag%gﬁﬁj’fn&ﬂ’!/e apdmngessity beean i ﬁgr BWiOS8raR;afs soee
15 Wen,bl s@sﬁ@ro\/g%%?ul{s) gr%odﬁgafﬁ% Céifv% ibM O?Wéﬁbﬂ%ge surface

or non-hydro
ar gueh ae b&“ycmélmmlcmbadcalcetdﬁ whlt:h umnbmsmlmtmethefnaldeel eye

Si Iy l e, : .
L\ﬂﬁggt@'@g AR Yl Ya0pte Thiouaatial (AR bs shemically
o Clﬂ'gbﬂagf AHh RinGadidsibn Qgérg RUAHNE M A 69,4%‘99'3%@ §alt,

am nobutyric -am no-butyric acid
pi pacln dsrdlsnlmomn lﬂ&rﬁa’(oﬁ,@ﬁ@cﬂ?@ tacTannenbaum. When the

20 % Zar I n%gg an?slf % pg@%% lt%:ag nal Sﬁ‘r‘i‘? pgra{ggqhgcﬁrgffluoropolymer—
2, %8ﬁf£|mﬁg%y€r'dh e éiibs%mdgﬁef&agg%éfﬁrmw Ei 0

di‘am nopropi oni ¢ acid, n-et gl yci ne,
N- ellrbyilyabpadagtmﬂ]e subsfdtexypr ol i ne, 4- hydroxyproline,

[ esnosi ne,~.al | o-i.spl euci ne, N—msthylglycme
sa%&%@ﬁ%&ﬂﬁgﬁg‘f—%um ne, 6-N- methyl-1ysine,

N- met hy iyl iipove@ heat iraesfenef 4 etrattuee oo this iriviention dnd
others too numerous to nention, that are listed.in 63

25 Fednairagted pg@mre@wﬂzamm@@ilm reqiiregypncerhaal iz applied to

P:rﬁlg Bd%gﬁé Qpﬁ%t %tgfczltl ac{g‘?gvr?o %igcm?r\ ten[?ﬁ&ra't%‘é?) e.g., as

I e Jefhiifstradsd irethe éb(é@ﬁlpléﬂ With- hédting tor400eFaRbyeC).1 and
L3 are i ndepende ntlé sel ected from -NH(CH2CH2) 20 |

- NH( CH Iiazgrte eyel perfargy a@,qe;qﬁﬁbt; ppyentionsanpe
Z&I?Js?ated N%g?%ﬁt}&'léd heat@@ﬁ%@ﬁﬁ@lﬁ%%@g’. An

30 aluminum substrate (fry pan) is coated with the undercoat described in the

invention and a standard overcoat. The structure is compared to a typical
prior art fluoropolymer non-stick undercoats having the standard overcoat
on the same aluminum base substrates and the same coating

thicknesses. The structures are compared side by side. The temperature
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-NH( CH2CH20O) - , - NH(CH2CH20O) (CH2) NH- , - NH( CH2CH20O) 2-
, -Q(CH2) 3NH -CXCHZ) 30 , -O(CH 2CH20) 2NHI n anot her
weneadsdvent of the i nvention, L2 |s sel ect ed fPODUS2005/045476

-C(0) CR 30R3 10CR 32R 33C( O NR 35-
1Nmnmmep§r@}msaed Wag((ao Sﬁﬁé%mgw

R I SR %é‘%ﬁéﬂﬁﬁﬁ“@ g tgberdife

aI tapability GPatGeedikigryVideChf thdpaies balrigyiheatedaﬂ’yie pansdiane
3 plpp@g 3}1;0\/ algr_]etzeelggtnggt(g\zqe b@%ﬁ/ﬁr@%@ P PC%J \t/va%t dualaquruntent)

5" %%b%{%é?%?@4 C)%%W@k%ce At ambient room

- Cled)@1atmine ©ed) pians appeshblatk inithentidge. & thadeat from the

t
nyE0eyer bagsierardhtdy e, 167 aBpearRye st nd Tehet
"Dswé/cé)beg#hsl% brightehnentP &l reaEtiésa Mirtineecehegdlaem
Dependi ng on _the sSpecific |inkers selected, one of

or app@argansm The aiwminstm pantaeated wih the sindsreaghinpenges
10 e G B 5% Y oral e LT, P RG o e B st

Whreﬁé tﬁmtm; ﬂbﬁdaﬁtﬁﬂdlo/rop@lyme? FTOP- ﬁtok domtiigl i ver ed t 0
themtendedtg@g hi situations where it woul

desi r abllbetidentipabsidey side compagisopiis f@f@%?%loagqlkl@l'qw clad
fva:(rgeg@ F%%Ys%st%t& gfrg g'éﬁg ; ?ﬂ%?&%&geefw&é@sﬁodvé Her

or an en e rolysis. Li
coetarnaistd flu@rdpblynsa‘rnorestldﬂ« coatmgdnshamm peetiorpotihtqrars

d |
S e T 8 B e RO g
fr Bmérgﬁ sdY dhd Eéﬂ‘vﬂfﬁ £ l?f?‘d?#@@ét d?'ihé ﬂﬂi@n‘hbﬁ%sﬁb‘ﬁh t8heat

e presence of enzynes, [inker L2 by virtue
of uprmbremﬁm’n’dysandrmcomhn@mmpe@t@r@b@t%m't% neje across

oReR gte Sirtrge: ol the Pan B pbateee e il pldadmer
' n‘fll%ﬁeé%ﬁ%aﬂﬁgt e e Rith f@aHdi fluoPhiSolphet h@nwtleﬁ%béﬁngshows

absence of enzynes. In the pr esence of enzy
20 howehad fis typivally satied “hptispoty end dmesmoéé\e@tmp rucﬂ'prIBWbyTh's

e B, b e P A Bl o R A TRy eHER S BB cRssdY

Acepsiragkyand ésating types. This is exhibited by the equal gradient of
color change across the visual surface of the invention as opposed to the

standard fluoropolymer coated pan. The advantage of the even heat
25  distribution allows the coated pan to cook foods more evenly across the
entire surface of the pan.

The coated substrate of the present invention may be in the form of
numerous articles of cookware such as frying pans, pots, casseroles,
woks, griddles, rice cookers and inserts therefor, as well as non cookware

30 items that benefit from fast heat up times such as iron sole plates and the
like.
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rate of hydrolysis is highly dependent on the type of
i nkers used between the bicine noiety itself and the
WE@REB6pasoRi on. D. Z and Z° MJ ETIES AND THEI R FRONCURIONG/045476
I'n one aspect of the invention Z and Z' are L5-C(=Y4)
wherein L5 is a bifunct TESAIMETHOQSand is sel ect ed
fr Tthe sane groups as L1 and Y4 is selected
frm—( he sane groups as that which defines Y1-3
I n t hAscoasge stibstfate ieevaluateid fon abtdsiory resistadce gf thepson-

?Z%%%%iar' O (D Becs MR e g 155 B BrSto M Pritsh

5 & ptelaﬁrcaﬁé!ﬁ s &S)kw%ré‘% %6@@8@#1%%65 thédbating

are ac | ransported into a target cel
hyslysienubrsub;amted teean abrasivopdd méiacbed onraeverrblﬁal arm with
and ar e r ef nmonoval

ptacaeR(h ot et L pUnfaRfs B Tims pf &m™e"
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t r ayrmmtcenrarar@nzaverage speedi @bt dd mimivo TAe; a;braﬁwstnae!e(w
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a heteroaryl, -C(=9)

s total fosempt K150 (masscor AT & dBadaneiobt 2 cko PhIRTRS)E the

B B R B B beleis e
Bl o ﬂfé&' ?ﬁémm/e vhﬂﬁ@r@'n‘gg and bgﬁmgrasrqae:mﬁaedm‘ijhe coated substrate
sSupstances/ co ounas ar e 0 acC
topy e & Gnwaies pndhiseg Goib R RS pslBamBas fess s run

bu bsloynder goi ng a
fufPtW em ca p'%g%ggs }eégr(]:ﬁ on. Wth this
enbodi néite ceatetisubsteatei is fimed dinaayfixad sapperéand the loaded

tid Iy
Fﬁ%ﬁr@ﬁua%%gaﬁaspfj%eﬁ&h%me"" ik 3uBery Fof e the
roé@dmngétnﬂfet S deNkillibrRiHiEd by Gdelind?S0 Gl oiet drmrvashmg
nsported ihto a target cell of "interest, whereup
20. t sodutrmt cordainihch§g imildrdatergant in opedtardss vz) éoytlonbyhe dry

22mer35 ddiie otih BT AT RS SRR beb ydn, sha iR, .
‘jﬂ@&@&w%@ réﬁh%‘in tHe arve, mher spacinfenc Kebestationary and the
ne- pol yner - based conj ugat e cl eaves the coa4 g%aance of 50

so abrasive padearseist meved Packwaids al oavaras ysr

d
St TITF 2k (3 Fl0) S bBLGEe of byl Eente pot
25acti ve mp&RbRIsivd Pad Y tirespafter %0 byreies amdrrenewearaéter
pr ef er abl but not_excl usively

t heangiber %éo syelesr TbrSa@fﬁ)é}@@'W@ '5@%9%'5“9%&“ ﬁmgﬁp%wsal,% and
ot [
BT RbRp e ST ELDRS 6 eddirbie Ry agipls foasided. Coating
pachichRitrbuginis thedirtal point of mdotest rBraakthrough patbern must be
tissue. Wt hout |nten%g {10 be bound by any theory or
hyp%ﬂh'@ﬁ?%p%ur?ﬁ ihgiAeNEeMhvent i on night operate, it
s believed that, depending upon the additional noviety

selected as a transport enhancer, the rate of
t r aBONTACHMEBTHICQID WMEMPERATURE:

The test for measuring the effect of temperature ramping and heat

distribution by contact method is described as follows:
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into tunor cells is by the delivery of a biologically
active material into extracellular tissue space, e.g.,
wobooa/osdossue exhi biting an EPR effect, in a prBtEUSEU5/045476

and/ or transportenhanced form In a further still
opt i on, f’ﬁ@fﬁf%%%ﬁcﬁ \@amarwemad!z nepdezcgramic surfase &gt plate

t WWE?\%SEBO@’H&%@B LI aﬁ% Ho ?S[/)la"%e ?\%E'hn@e[mff y.control, wil
ransport system are
kndearetage oty pcahtytot pcantsrpiatet tempetratune vatiatiemts aam:tbse as 2%
end crine factors, and tBe i ke, F uch nutrients,
" ORRR Bt (T Bt SGusiTieh WS eompics, dSine & tertratetire
5 ac tamertﬁaﬂama aaf canmregeguga@vmnﬂgt@&tm tﬁ&%*@%‘ was

o target cel hese“nut’rients 1nc
amarlbatapad 9069 Haeber .mstemd'eth 6 demgperatare inpptmt Thiekot plate

oS U SR pdp BRI i redang o a1 laE FZHELTT Shee
f aglpér ﬂi\errﬁﬂéo@é]é WitdeweRNESindeeed tdjth% lﬁféhorfd? the pan in the

exanpl e, peptides ranging from2 to about 10, or nore,
anBhapeef @ oress witbdoureontesisiashess engpranter finefing 2 contacts

10 TSPkl e s b 1"

but ar e Theqhghodsugie @ehn&dtorswetdibertad SntodhekxaRaacer
upt ake and/or to protect the linked small nolecul e

ag éﬁ@@aw anf the rrﬁ@tiaee ﬁ9ren€e9t§@ te thendatadogaeretmagmory paq).
bl
2\ SRESHFPE ofRied AR oA BRI Nt pRABRICRS

enhidnoess Tofe pamwaarthep renolead andithbidatageer deawaloaded into
hi nder cl ea e from

16 b1 S Bptanac S1aHs o SHEHATS Biposh e KeY Arebe i JHAIcgeys ioéthe
enBYGSm At BapR VAIBBUAL oM e rABESAme 8t |
es a or

S pepti roteases such as ‘cat ep Sln
h| t@npemtmepsm‘percadmmtsqueotse anhchfadl calcmatmmﬁdpe@lhdkﬁemence

m)et Wthot nmeani to be bound to th or ar
Rasuils 2ue IRCAHoR dnoRgRiTisRdBRER By caaiit faRertirs of 400 oF

ef Ké‘?;. 5 T, oh P SEeLhadn Ao WUAiRRLR R ﬂ@*&t@&g to other
y

race eavage o

20 enlnms:erdaaagcq‘utsjmﬁ he active bi oI ogi cal agent, b
i nhi biting the attack of hdrolytlc enz rres, etc.
prL&_d-nltlT“.r A .

the pl a%{éadesﬂ?n%%d nﬁgﬂﬁ Eé@n‘t"er%# éé@%ﬁp% Eraﬁﬂéﬁ&&ﬁﬁsa
i ncl ude, IC am o acl ds suc
al anateel sutaitnabe is emluahed for abfasian mtstammbpnonmuously

I h
herotediSe 8o e ah e GRlnoan s MiespoBRs BURErposts
25 9 %Gb&‘@a@%ﬁde s KRB AE8 @nd @S%IIM bQBI@Qné Y6rtiton a

further option, the transport enhancer is a
hytshabehroﬂable dhgeequipmentuged Eirrtpst}ngayompy'lses aém@l anto

or i BRIRPy MR fiofirg ttSheiRb isth M meior Kol

or ggvheen®iS ¥haft BHWAICh i€ PBaHivAEd 'anI)ﬁ'lll‘t?éTEI ‘E@Neeﬂiébﬁtﬁté
to enconpass and include organic functional group

| nd;tnua.chﬂg: is@lgminuncshepting iavng-aggiagyeterof FaraesAT @t:)'n) and
307, gyt ToRie Lo ERI AHleBUAR hS BARE K sfney

gr eatple orswhichlis enounted on a hot plate. The top of the hot plate
provides a surface for placing a test substrate such as a frying pan. The

vertical distance between surface and the bottom of the drive disc is
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noi eties include, wthout Iimtation, groups such as
N- hydr oxybenzotri azol yl, hal ogen,

wokdwasomzypht hal i m dyl, p-nitrophenoxyl, im dazot/wlszoos/045476
N- hydr oxysucci ni m dyl ; thiazolidinyl t hi one, O acy

ur éaarow@ﬁt%y B iidhasHd Sesty). Atzstartm PoSitionhe rﬁléwaﬁﬁl dive
gﬁéﬁ S‘i$' ?@éﬁdlblﬂay éﬁ? lc@h@f@a withthe Wdt! bl ﬁ?hm%%]kte{ tSbie

hosée o pur poses resen

| nissmbunted ﬂoetaelfrayn@ solpat theeentersf msnéerpscbcaimasuotnon is
t hose

bl f t a.
bl B ool F8 B Red abESEAAL i YfeBion of
5 bi %&?ﬂoﬁﬁiu‘%n?&cfdn"i@ ﬂgiﬁft%-\bacﬁ‘ di agnostic agent, a

targeti lety, unctional spacer, internediate,
et c. The tar @eﬂlgertﬂav\sheadmsammuat@mmhefdme disc byafloatmg

dIS ceme uch as NH2 ound on rot9|

oSS arashioSUenarts shat R L Blipbor Bk Ry
t h@bﬁﬁ@étéd ChiTRigAGHE AFivE Wit MithdP¥id BF O-Angs RGeS and
such as nono-protected diam nes. The conpounds of the

pr agtamen bathesides of trendiscs Abovelthel sonnegtinge additiomal washers

0 ar PR AT Bt BRI e SR BB type i

Wamlﬁe@ aﬁ%@@éknbpr@mt@g 23hdhds @O@ﬁﬁfrﬁhﬂm\etfﬁlvﬂféelanve
|

carbon atons or even an additional polyner chain.

s pﬁbéﬂt M adivsteney scrw bea&jag@nﬁbs@p&me&wwm@r@l
e d%ﬁg}%kn% (Zf dﬂ\% 1Y %%taq{?&l%\ d \{v&moftﬁ% gﬁbsbh Shaft

canTal sO reac
rm|tuhe eAlsbepositiondd ohdbe didd, Y 8@degveesfrometbehsupport tAbe,is a

uncti o and A" can al so be functional
grSBHEtenli\ﬂﬁ”‘F'F%Wer'éb -exanpl es of such functional

I [ A ' ,
groups iriglijdde HaRl ﬁ%é@ dy roVétlﬁgtdon?é ﬁ@gﬁgﬁe dcgrfarﬁié'lé one

hydr oxy, am™ho, car
capbaitianed aedr tl’r&epemmetar/mfd:lhe disc diequidistahtenglestftom the

on SR REE na8Pra N oo T2 DA SHRe8, NEAY RERFSR e sized
gr @'Bach Bollse BRABIHPen BAN Dt S6P6Ws bre pbsiibAed ifthe side

bi cine-polymer to a target such as the cysteine

20 r ewailuﬁ the disctithe degativs, ofarchchanneg! torloplethe gen refills in

e Bl opsrafiaf TelRlatboafid, € sNBWRds Btaifpsn 3058
an havinges drarmémﬂbpzﬂ inEINEE (8.MichY) ArPidkess Hf 0.4 inch (1 cm).

non-limti ngf |'ist of such suitable conmpounds includes
r edingu@ntesroidhg alisccacenmpmadates ahal) kearing ppd@ligws the disc to

| . . _
PP U8, 1 foaRETRUT LR AIANNS, S OEpR S roc
25| n¢d) v@tgt@amﬁuﬁqralﬂbag?g sgaﬁor ubi ci n; p- glm noagl I ned
star mel phal an a- cytosine arabi nosi de) . an )
:nél at ed! %HPPP aBJN @%ﬂ w&%ma lugnigum ghbst re{"%lﬁ washed in
Z%ﬁ'{gﬂé@ﬁ oo} ‘Fé 'H?Ht%%u‘?%ek{@sﬁpérf%' ﬂ'al@e%n%t

rox cont i ni ng cardiovascul ar ag
antplate et ﬂnetald ozﬁgeremmble eantednprod tmnporamtydmstalled ina

by Sentraliie Shasha2bs CenlRingrBHaits BatumB Ing (6T pan plasenent
30 29Qithe SRFfaCOIN RS hbﬂﬁbté‘gﬁé‘ﬂ whigBthé 8nREMYIWE is removed.

systemactivating agent, analgesic, fertility agent,
c odFtow gesptiestetragemew pen refillsfaramstaled irdyerahannels of the tiger

Pa e 89 ot ATRRn effeias ity 98 At G cmy g the

a lb@ﬂbﬁﬂ@f the disc. The tiger paw head is attached to the floating shaft
that extends down from the drive disc attached to the drive shaft. The
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of an enzyne, protein, polypeptide, nonoclona
anti bodi es, i nmmunoconjugates, such as, SSI P, single

wa@ b@sne@nt i gen bi ndi ng proteins (SCA s), sSuchrPeBES2005/045476
CC49, and fragnments thereof are also contenplated,

Su|W%9Ffe°f|cfhéttléleﬁQaertQ%@n%ﬂPafa’igsSW iy re@uieéad In the
t
Lo RRARERL IR MNP RUAERIAIEY R ¢ hetfieifed

e. gYelgm ef thmfbatm?ﬁhaftray:Ut\haSherN(aHBamﬁnwimatlr@le5 g), the tiger
i ncl u teria ave si ol ogi cal or
ph&%b%&%g‘? PX*&&@W&@ a8d wﬁﬁ%aﬂeom BSB PRHMEN are

5 ab'(Spbl‘bxﬁﬁé@lwy Eg 8? ﬁ%ﬁfs‘ ASgl The' Qn\éﬁ?j weight also totals

Pr ot el ns es and” pepti es o I nte
i n&ppaexinadely 408 ot |inited to hermgl obin, serum

0101 < aere et ddielndientii fad thefasts | Bd-GRshShTis datea o
' ntaeﬁe'n%é?bﬂﬁe df 480°f L|-7-|1d°hr(QG@bC Li- @), Qivien tRé BBR refches

and g interferons, colony stinulating factors
i ndéstdenmpegatane asdptwmmed) by isfraned| tempegatise heasurement on

| d wth f t nd
10ph3fg§ﬁ§ bsiil s, B8 fet AU ETs Toeres) onte the pan and the
)é@lmrﬁeﬁd iBRrtitatdBdo PRGiIEIH sh4Re eablB/REMAEASN %d tiger paw

general biological or therapeutic interest include
| nslmadrfotqﬂo@ntlnpth@tveasnéhe tesiingsequipmientrafaigsithe ipess against

t s, AEEDERS SRR LTy Fort By BRI o peeBiiogr paw

T%eﬁdﬂb@amm |§@6ﬁﬁoﬂéw aﬁBﬁ @l@tﬁaﬂﬁhs gepwihuteathe Ifsasyaed of the
hor nones, . somat onedi ns, £a§r opoi etin,

15hoﬁh@h@§fahlﬁ/ [Soganiroligdl for ) kﬁgdffaeh @ﬁglllag@ns aemmut@ A
i ro,
f ol@ﬂfér éfrariulsﬁg% numt???ﬁgﬁﬂegt yroi fdst"lg\)lrtrlu ea{tcoH Jts down
horeachel 5 mlmﬂe@epPHMtrgegpawaota}tmgt inra pmdubhehrbcif@ Data
| nyuno of Interes clude . lg
| oA Tochsgdat f Al Benalseote sﬁﬁﬁorpeémgv&e@%ahha@d s
t h‘?*e{/é‘rts%l'a?fé'f eBEh 150RUiE PR ﬁdarﬂirfb@* (%dbngréﬁl? PSmts are
factors also exist in non- g yCcosy ate or usual Ty
20as isspanted fordfuildsimof caatimghi Buititup eagtimgge esmovee as
non Igcqulated versions are al so anong the proteins
sent invention. Enzymes of interest include
car bohy CFa':lﬁJ?e sPafel ddaftin grbwg@éstré!é% RfInitbted W‘élég@ﬁ/mg the

oxi dor educt ases, transferases, hydrol ases, |Yyases,
i scel-abaped pathsithaseralveasibapoids athe pen efilspenetrate

P mehtriiopRal e e e oarl mERE ot B R the

25adenpsirat, dea fineaderailrers nexskideatdts MieadAger the time to failure,
endot oxi nases, catal ases, chynDtrypS|n | I pases,

urﬂh@@@gergﬁéwagbﬁﬁyGf%ﬁﬁ%ﬁhéﬁ@&@oaﬂ¥k03|nases and

bi |i rubi [ r rat .

't er oot MR DR s RERIELEoRn ¥t bl i£EUER Rocording

galtedhe folbades MR naneeicabratipggdases, gl ucour oni dases,

etc. Also included herein is any portion of a

bi ol ogi cal pol ymer denmonstrating in vivo bioactivity.
3g9This includes am no acid sequences, nucleic acids

(DNA, RNA), peptide nucleic acids (PNA), antibody

fragnments, single chain binding proteins, see, for

exanple U. S. Patent No. 4,946,778, disclosure of which

is incorporated herein by reference, binding nolecul es

i ncluding fusions of antibodies or fragnents,

pol ycl onal anti bodi es, nonocl onal anti bodi es and

catal ytic anti bodi es.
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The proteins or portions thereof can be prepared or
i sol ated by using techniques known to those of
w@e@ceq0y7 skill in the art such as tissue cul t BEBUS2005/045476
extracti, from ani mal_ sources, or by reconbi nant DNA
met hodol BYi es™ Tr dNQWdIAT sources of the proteins,
pol ypept pdes,__am es and the like are
al so con?errpl at edr@ré%glbgrlr@t%g?ws are obtained from
transgenBc antmal sirst nigk tormetal (for 98, snesoth, subkstrates)

wherein the proteifns agre ed in mlk, blood or
tissues. Tr agsgenl ll'ﬂm gé\ﬁ%‘? a6 (frogiitRlasiedmubsintas
5systems @gre also QCiﬁé§fH’h1%‘t£‘{o§t%ho%3Hﬁ&/%?lns'\@a()eover

mut ant versions of proteins, such as nut

interferBns are alQealleginning betsid®pe of the

i nvent i OB. Q her ot S Io interest are allergen
proteins“such as r ﬁ%@g i gen E, honeybee venom
mte allergen, and the i ke. The foregoing is

illustrative of the proteins which are suitable for
t hé\Sselesatad 'ﬁeBRﬂWHEOJ_ﬂQl(éTP&J be under st ood t hat

0ront 1 oned pucorieted T K BBkl s 3 2t SRl olowsr

| nttemgecatareversmnvettthe TigdePawaioekiply tbbeexdlamedtabove, The
\{%%tel on. In a preferred aspect of the invention, the

| V&ugige suRsYrates sUah @Sty pang fur@okingaperformance and
bi @b‘?é%l&ﬁ‘lrééis PEk B é&%@ﬁ\‘s&jﬁ el mb%ﬁf&nﬁﬁ? ?cl%g of acid, salt

medi ci nal agn stic gat nent
aniamgl fat aad getergammaﬂm subsﬂaielumgub]enmdsto Heatt and the manual

15 o RagHPRGY A Gor v Red Sluhe E5pKnds i bod eiesniamperature

| | gohtitidnt @ G
Those of norgﬂ]rgmsskl I ll@'é‘i'%a%h F&Qt@ﬁsat otlE]éerrggsausch

coyblaitrd belomhosi ti ons can be SI m larly nodified

ot i SRR B AR Y
speohfmer dlBgamv@mp%w&uﬂi%‘érﬁ%u%r&@@'c%oﬁta'il gent

groups are also intended and are wthin the scope
20 t heipritanaqusiyny Bk romirotpan isra standatd ista pals coatetdmth a

suRna e B RTaooRNER 2 EbaifS PSR B Wi e Sindara

av progdrties beinggadyed havé rbléer’fq:“ryd@t@rmméhy)tmﬁ’ég Nghe
or hydroxyl- which can react and link with

polt ?Taéur@‘ofﬁf theatest isnmaimiained s 2807k (h38°G) b S0AAFE i(449°C)
o538 rieaslrea e bontafl bithrieler B fi SShetidte iarsiae pans

25thasemp@mcauwrfotétedmm@ng bl bohesre. A and A are al kyl
groups, a non-linting list of suitable

consi st & gperatios, mextﬁﬁépa@peﬂaplk@r@p@ce Ph@l byrngrsand

Subri PRt T heqnee U AR, R i pans eop qpbjected

sutrsthetﬁoﬂem@ cbquriQSprcﬁ%ss substituted cycl oal kyl s,

ar al kyl s, het er oal kyl s, and substituted Cl-6
het er oa?ﬂﬁgﬂ isgrieghin, gAsuiseaseprthpan, f hersgeis sooked S0
fo I [

30 nom’ﬂI\'Lrlnt@?I( r@e\’ﬁg_{ R I%?teguﬂ)?ltﬁg ég)'égulg na?\glrlﬁ‘%gqaﬁ O@Q‘ﬁg&% aflow for
c hth&aeg@go sligent he ende Matbtwbxehlthbelggcshdeﬁnmas@éssedd The

E?é %P%{ﬁ#‘g)dgtoctﬂg%%lrwgrsansc}] ﬁ'\e eagsg gtg(renne cl)\lljeorr lehcee%lk of the
egg is broken with a spatula and the egg is cooked for two more minutes.
The egg is again lifted with a spatula and the ease with which the egg
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6. Targeting Miieties In those aspects of fornula (1)
where A and A' are targeting noieties, a nonlimting
wo p@b/06d025Ui t abl e agents i ncl udes, peptides SUBOT/ES2005/045476
TAIH@%{“”de" and U-7 peptide, si ngl e chain antibodi es
sushdesis astggningddiased| an the! walf eesignated sgleape described

’ . . N 5
e AR B A 97 e 16 orBron SYMIHERS el water
polendeviped mub wittisa papsetowlebr t h in the Exanpl es.

T ot 8t M Sncrchy S S BRBafadpe sonterof e
5 [)iegahi. w8?é?eﬂf1e@ﬂ§nﬁﬂﬁ' AR sé{eﬂ%ﬁﬁ?@féé%%o@h%'& f on one

unctional |1 nker suth ‘as,” w out one’ equi val ent
of sidedsgdacedsalt siceatbvin on e pibi dhe Hattydatcobked fers3 minutes.

" Pl RGP s BT g e o ol
st efinddesWith traNlidiek! JVitheher88H8 oFHEPoBA thé PattfiBM Rst into
acetyl chloride, to forman internedi ate such as: 3)

defirwihg agd eaeh fewth isaeit intettBirdediThe énealds semared and the

00 - ith. ' | h PNP- PEG

100 Rk pabed At Wi BRNIBNER o Comai ti one, &)
depr ot ediwagup$ ¢16bz) bEprspailed temattesaaic mixtaet (30232, fgmato
the acid with a suitable activating group such_as
t hisa¥esi HAmHP $ait orfd: WRtaw ifRAesd 1oserd PrREE simmgspd for 20
Comhm&. Clﬁgr‘i*hgg irﬁ%‘éo-r{ﬂ?\u% %r?rﬁcjﬂéf béﬁ?o&"ﬁ%&?@raﬁé?{ aptdd At is
t he bicine derYvatives I ncludes: reacting one
eqtmﬁvfarmad gcaingiltheebigeaffwhhbbdxc g’bd rioixtunaci%I 'stki)nmad in eagepan
with, one equival ent of the aci rof ecte I i .

15 oy e diaes RvaRoReh s aHIat Batbieroas) rrel-BoRin fs
P USRS ape St artd Withas) riofe FERILEBRY iReHEaliftef EBBkwise

step 1) wth an appropriately nodified activating

gr clinectionh Adghe condusionf the 20meigute sirvnehperod)the pans are
debl ocki the resultant internediate aboye and .

- o4eRONgY ol BmeLE: rarke s A5t eI Sadh Prp ppashed
or tiRSrogFyRRIea dAsident QRitibAY THRNSHH isAiiseddn @ldhr water and
deprotecti'ng the bicine acid and thereafter activating

20t haviped drwi th a suitable activating group such as

coupt 1 ng Nebkens Al Bluiealo e BRSNS kg M3FREpre
ar tbe"gﬂﬂﬂg@rmwblaéiagemei taglegbounDf oflin bite oskter bhthiel pareis

of t-Bu. The activated PEG or pol yner bicine
dereRe@iede i s now capabl e of reacting with and

con 19204 g R, 7R, S iSPRESeaciic albe ond o par
251, 3s cateddpor rydseaatid deratei At(the BGY, of avens dicoaks €or if 7 cooks
di &l Khot 52 rc%?ndpikiatrgd?gf th2 v oF each ggyll)_gg/crhi gziann{s illed with a

detergent solution of 2 cups of water, 1 teaspoon of liquid detergent and 3
teaspoons of salt. The detergent is brought to a boil and a lid is placed
over the pan. The pan is removed from the burner and allowed to stand

30 overnight. The next day the cycle begins with frying an egg and rating the
pan. Testing continues until a pan is determined to have a scratch rating of
5 at which time testing stops. Scratch uses the same scale as that used in

the TP test. The release scale is listed below.
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hal i des (Mukai yama reagents),
| - (3-di nmet hyl am nopropyl )-3-ethyl carbodiimde (EDC),
w@e@pan®2phosphoni ¢ acid cyclic anhydri de (PPAEBA/USINS/045476

phenyl dichl orophosphates, etc. which are Evai | abl.e,
for exdipleasé (QHICEhersleass rafigric deternuned by assessing how

Si - ri , ' y, WZ ' AR
te%%ﬂy%%sgﬁg.llgg%@géﬂﬂ ﬁgjcsﬁudgglﬁ]?t%gé%tﬁgk%we&rééact'ed in
an iner§ solvent Bxedlleas tetrahydrofuran (THF),
acetonitrile (CH3CN), qrzahyl ene chloride (DCM,
chl or ofbrm (€HCA 3\/?%9 hyl formam de (DVF) or

5 m xt ur t her eof . ytabl e bases include
di met hyl am nopyri di ne (DVAP), dii sopropyl ethylam ne,
pyridi e, tri-ethyFam ne, KOH, potassiumt-butoxide and
NaOH et¢. The reagtions are usually carried out at a
tenperature of fr8fY&fout 0 C up to about 22 C (room
tenperagure).. Reg‘qégj gsgeraf the route selected, sone
of the preferred corfpounds which result fromthe
syAtH&T i ¢ techni ques descri bed herein include: TI TLE

10 TrRansr e SRSERITHG R BR A BR s RRGE 1 P egof hioh

THamPe/ENTE @okitigscycescusing @omnom hbhiselidle Indetal caoking
substrat e havi n? la rei nforced fl uoropol
fu

| . opol yner release .
Soutensts (e, sAtIawpisk: KHitF) oA desripliRp@ the tegtds fnscribed

t he f,i f ' ti}
t U 2ol (240 AR, nc e POE  TRELEEDe 2 measure of
pr aize Endescratedfrérh @onamor dookidgtabmsei s required to
reach cooki ng tenperatur whil e exhibiting inproved
15 abr asi oBYieddriis JHGKNSBRAIEBNND OF THE | NVENTI ON I

has | onghg%ea'kegecﬂaﬁiﬁggﬁiicﬁgeég BIHERs FEAWVAth & B WRiCRness

whi ch has an 1 nner c¢ surface having good rel ease

pr instruimens, agl | Fiskersicbpe,i bapeglowuthebeddy-ourerisprinciple dASTM

It is also desirable that heat can be rapidly

trBRéftbrred to such cooki ng surfaces w thout the need

to subject the outer bottom surface of the cooking

vessel to excessive heat. Cookware with a rel ease
20coating that includes EXAMPLEShductive pattern that

enm&&% transfer to and evenly distributes heat
ab&Hor king surface is disclosed in U S. Patent

No. 6, 1p%H28isherdibsbaPent BEE fllbropudahecmsitudispession grade
pattern in Miuchin is arranged such that it t ends

outdBanvaijakie fiom the BeRophEomegnynV\iimipglon, fer surface

of a coqking. ] i Dl . .

Fegr on. PRI SiPEETEn: LERAIER LGRS ekl yRpBtsion with
25Cerplidd chR@in® Ef front b4.5086.8 E\_/t%eam@ Iﬁ}[ﬁ?@ o frons 591210

mai ntai ni ng the entire cookj surface .at r

t efp@oriaie®, the fredn AAVipg;an vke %ﬁ%&@ f(Re Ot 12 Wik and a

pl ace n ' | T™ D-

G et PRl O 1185 EnaiEburk Y3 3725 BB m@hod of S

1238 modified as described in U.S. Patent 4,380,618.
PFA dispersion: DuPont PFA fluoropolymer resin dispersion grade

30 335, available from the DuPont Company, Wilmington, DE.

Polymer Binder
PAl is Torlon® Al-10 poly(amide-imide) (Amoco Chemicals Corp.), a

solid resin (which can be reverted to polyamic salt) containing 6-8% of
residual NMP.
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However, as discussed in U S. Patent No. 6,248,435 to
Leek, it is commobn to expose cookware to heating over
wo b@ecmodoeT e fl at surface of the cookware. LeekP€hus2005/045476

provi deg, .an | nproved heat transfer releas finish on
cookwar %Wr@i&eﬂq‘ﬁ@a@ I‘?eg%ﬂﬁbﬁléa"aﬁ’('%ﬁﬁ ¥Annig agid havmg an

m r I I f
T i Enclisdda TRt 34 BRLA ') 5 g
t o N,Nadimethylacethimideras 800 r #dé dizsohvedtina caslésding agent such

above nentioned patents rely on

rra@ﬁeh? %FYI)P)’(SFQ"QHP?@” PAMISCOSHY SRAHEING a%ﬂbﬁé’éﬁ as furfuryl
th S

5 SN BEQREIa St o By R ARE B SIS o
of threesalt whichiscedidile in emterpas |delscehqed pngermterrrt&talt anU S.

th ent co rcial production of the
n%gﬁﬂl 8@%@‘&3&9%@“ ns recogni ze the advant age of
ad@;,mg,na@a,;brug panhided i | l er film hardener conponent to

t he undercoat of nultilayer nonstick coatings. Leek,
U.S. PaSditonnearbislesipplisd bydklektrosatunelmaeri Kespten GmbH

co netal silicate c unds

10 &0 FESRE MR ety e Sfin Fidlis o si2s SrifRaLEs:
t' tani um dppxp@e ang pal By MikFoRMESHS. mé_é‘ﬁ’ﬁﬂér g@anrtlcle size
Patent No. 6,291 , 054, and Tannenbaum U. at ent
6, 761 964PZ!0(10 gi sc#@&leOtﬂwmlcadmterageeam awerageopa:ntmlg size
t he underc aé with particles of silicon carbide for
superior abré@an r 3’5,%ﬂ%@@romt%gngarb@vg@ger%’{ugletsdze

provi de c e Whjgh, t

P opert i oo hInSt odd S mi et ibat Bibdde gl size
15al | ow the postger e1¥Q g nﬂ&oﬁm\é@érsfrﬁééﬁevéfa@eeﬁémevetsze

good or inproved abrasion resistance while malntaining

good rel ealde32har a292r+ 415 microdictérnRYe Dk aVerageN it @ize
Whi |l e st ailgl S % #novvn to FOVI de increased

t her mal coh dﬁé(fl‘v 55 5% ggcrgg@ﬁe BANRAN AUBTRSIS RarlFle size
flake, sucp QE%St ah5]|5e§§ P (ﬁbn{eltgﬂé‘?ﬁe%rq a@e{aed cle size

coati ng, act oth as rerntrorcin

ef f ect s Télefrhear riverps péﬂtu@IeSé@é (dsgrdﬂ)asfrheé@red by
conjunction with silicon carbide particles as an

20 nsegdunsritation pgings EERAn Standesd- 43a§5. HRIR 1993 mesryilSQ 8486

Vi t I r ansf er

prfgggﬂdl"&% Irl?g&rg%p@ﬁ %}Peﬁgraadﬁﬂ% érqug)gl"%': ance. Thus, the
st Qtheuimergdnit inpHasdatteri nvention is able to heat up .
faster than, cookwase, usi kno rel ea s of
the pri GOBIUTSHAE (<Gial TG oeke FarmepdhoaLBTnum
Ch@cﬁﬁé@’ubﬁtdf%ne @@He%fﬁ@% SHith &iF aVERYe ;sémgeté?fe
rel ease coating o t is Invention can reach™a ‘cooki ng

25t ePpEH-t80 micsdmet@sOF (204 0C) in less tine than a
simlar systemthat. does, not cont nmhi nat i on.
manet | Aneal NoRatigh §YStet taprostp e of B Inkpado is Sprayed
Thiggito feldt 9§ﬁ§ro¢§mtwatdvnﬁqhm PREREVE beBH Ated only/18y/ ©

I's provided
washing to remove grease but not mechanically roughened. The aqueous

dispersion compositions of the primer, intermediate coat and an overcoat.
30  The dried coating thicknesses (DFT) for primer/intermediate layer/overcoat
are determined from eddy current analysis to be 0.4 mils (10.2

micrometers)/0.7 mils (17.8 micrometers)/0.3 mils (7.6 micrometers).
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structure conprising a substrate and a baked rel ease
coating on the substrate, the coating conprising an
waeaenemat and a fluoropol yner overcoat, wher ePOT/BE82005/045476

d At cont ai r ti | it
of o1 | BomPOaEhIAE b ar e cer RSB DR BRI Pt deBles o
THEa dFRSEFMRED THERA By Mmettvepc i dort all ofthetéxamples is listed
conprises .a structure conprising a substrate and a
bakekhl@lease coating on the substrate. The rel ease

t . . f .
over coalie RREEE sy 4G B piinfin| cutRhRE KR e at
5 T | ph@sF %66/°@) fIr® mirtys. ofhesintérpmutiater doadés frmnt spraged over

The undercoat conprises a priner |ayer and an
i ntherdrisgl priroer.aybe terpaat ivarpliaskisheayed yret a5y wakte thed

' . oo T '
¢ notyERE8oat odFis SREARG AE bRy Bty o BTy br 500

or opTRf 27 ¢t fOF BRfinates.| ayers positioned between the
primer |ayer and the overcoat. The "overcoat" is the

top or Bang acesdbjgciasgoipsistofigjeranian 1) @bprsin resigtapee, 2)

noy dit] ' r '
10 P8 B e R a0 (A ERersli, BT Rle AR et Rt for
ungydiepdrellistdd heFalsleni@n- stick, rel ease surface. The
undercoat, including the internedi ate | ayer,
preferably conprise a fluoropolymer. Fluoropolvmer The
f1 uoropol ynmer conponentr gfe §heovek&sse coating which
may be present in the priner layer, the internediate
| ayer and thdngresti@ttat is preferpbly  Weight Percent
polytetrafl uoroethylene (PTFE)-hpwv-rg—a—rwetH—vri-seostty
of at least 1 x 10 Pa s at 38Q0C for sinplicity in
f =t t drhe fact t4wp7¥IFE has
t he iEg é)s Swea?&%-%b?'%%@%a ng| the fl uor%%o?vmer S.

SUgYatBIFE can al so contain a sma|l anount 38.58bnononer
difier which imroves filmforhng capabilityv—

d
bakaigPhenaipalypthoxy Suactalr f | uof ool ef i n, fbPABIy
hexafHor: vi CHER) - O peruorotal Ry aggny’)
et /*@3@%%’7’5*"‘ %lsse@r%ﬁ%&gl kyl | gr oup cont%'ioﬁg 1to5
C?M@er@ﬁcﬁmﬂ%\ﬁdrh Merckl uoro( propyl vinyl ed.B&d)

(PRPVE)_heing preferred. The ampuht of such-podifier

Hr i N
ot 1119

> oot

wi IQertyen OedeAtei cient to confer melt-fabri ca@ﬁppty to
t hesPrIREygeneratty—berng o mor g tham 0-5 Jigkg% The
P']F@,e'cé@,g g for sinplicity, can|{have a single nelt

Vi geeeidnolamiieal Ty at least 1x 10 Pa*s, but489m xture
oft_PTFE's having different nelt Viscosities cah-be

us &utylearbdoh t he 1 uor opol ymer conmponent. 8893 a

Si f"‘lfi. fEgoropot-yrer—nthe conpysitiom, WgGhgs the
pr Ice%e%'Bndi tion, nmeans that the fluoropolyner has
a | HyHbearbBRBARNt dentity and nelt viscosi2Bs4

100.000

15
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Wiile PTFE is preferred, the fluoropol yner conponent
can also be nelt-fabricable fluoropol yner, either

wa@ oonbionmd? (bl ended) with the PTFE, or fin pl acepthesmo$n45476

npl es of such msl t 1f abr| cabl e fl uorﬁpol ymsrs

copolynerlzable nononer (connnoner) present in the
polymer in sufficient amount to reduce the nelting
poTablef -tRrimep CampesitivnbsConip.dEx y1 bel ow that of TFE
honopol ynmer, pol ytetrafl uoroethylene (PTFE), e.g., to
a nelting tenperature no greater than 315C. Preferred
CPNDNOMETS Wi | nctude the perfiuo

nbnoner s suchhggeag(g?t?l uor ool ef i ng havi W%S%ﬂggrrcgnt
atons and perfluoro(al kyl vinyl ethers) (PAVE) wherein

he—al-lkv mr ouyb—contai-ns-1-5-car Hoh at ans. espheci-allv

&t \JTru ] L 4

UMF"‘DU
E'A@ar%on at ons. Espe(:| ally pr ei erred corré

%ﬁgg hexaf tuoropropyfiene (HFP), perf ugt nyl
nyl ether) (PEVE), perfluoro(pfopyl vinyl ether)

t
1
i
v
éWE)E@mﬂdaméhumu:ﬁ(mephsdlom)l nyl ether) (BB .
C

eferred TEE cobolviers-includel EEP (TI:I:/J—II:JD
DEE yéﬁﬂl gis 'VPML’{‘?‘ISBI"PR%'Q!BWI yfrer), . TFE/ B232pAVE
5 PEVE and/or PPVE[and VFA—
TEEWB‘\/ wherein the al kyl | group of B&% has at
edidthylatharoldmineat ons) . The nol ecul ar wei git18f the
-- .- a'—‘llg ;;|;;|>|IE|S .IS
niTﬁ*ﬁB‘rW%mtneexcept that it be sufficient td-438
'T?IEEI’LHHHM %HO —Ppe—ableto sustarma ot U? dee SO
as ave Integrity in the priner applicatio
pl-NethylpytrélRiomel t viscosity will be at Iem1 1x 10

a—s_and-mmy range up to about 60- S_as
detbramaene RlugPigmeadtor di ng to JASTM D 123€18™The

fi ng%el\xwlysﬁ,lg{lé&rémem s generatty (,Uﬂllb‘l,l(_d?gg ty

I 'spersion of the|polyner in water,
1S©|ahum Ndphthaiehesulfshié Acia f or the conposiotofon of the

i hvention for ease of ;annu catli and-environnental

a*Mﬁt‘mﬁ?ﬂQ‘@WOXB)%UTf@P?&r sion" is nmeant th&®%he

fl e-stabty—dispe o, i the-
aam@%@ﬁééﬁhﬁ&ﬁém@@u i ngjof the pgpfqﬁé{q es does
noKa@figur wthin the tinme when the disperspaiav I | be
used; this is achieved by the small size of the

fl uoropol ymer particles, typically on thd08ff} of 0.2
mretr-orreters;—and—the—use—of —surfactant—n—the—aqueous
dii spersion by the dispersion manufacturer. Such
sdi'spersions can be obtained directly by the process
known as di spersion polymnerization, optionally

foll owed by concentration and/or further addition of
surfactant. Alternatively, the fluoropol yner conponent
may be a fluoropol ymer powder such as PTFE

m cropowder. In which case, typically an
organicl'tfud s used in order to achieve an intimte
m xture of fl uoropol yner and

_~
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'U—|

E_QJ
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pol ymer binder. The organic liqu
because a binder dissolves in th

the bin
t hd aple,
conposition can conprise fluorop
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ger can be finely divided
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at particular liquid.
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oxv
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form obtal ned by baki ng the poly
bi nder has a conti nuous service

of 2500C. The pol yam c acid salt
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solution in N, N-di met hyl acet am d
di ssol ved in a coal esci ng agent

Nmet hyi pyrrol | dohe, and a vi scos
such a furfuryl alcohol and reac
am ne, preferably triethylam ne,
which is soluble in water, as de
detail in U S Pat.

resultant reaction nedi um conta

-23 -

4,014, 834 (Concannon).

amc acid salt, this

tenperature in excess
is generally

g an inherent

| east 0.1 as neasured as a 0.5 wt%

e at 300C .
such as
ity-reduci ng agent,
ted with tertiary
to formthe salt,
scribed in greater
The

It is

ni ng the



polyam c acid salt can then be b
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carbi des of zirconium tantalum titanium tungsten,
boron, alum num and beryllium Preferably, the

WO ntoena@di at e | ayer and/ or the prinmer |ayer COPQTI/USE05/045476
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realized. The magnetizabl e flakes include flakes which
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directly bonded to the substrate. Performance

Characteristics The inproved heat transfer of a
watonostaee of this invention is manifested by P&EUS2005/045476

reduced ranp up Linme required once heat is applied to

t hzabhad%rémf&én@ﬂlmé-%xqr&?mp@smoacrﬁmpl@oﬁki ng

tenperatures, e.g., as denonstrated in the exanpl es

with heating to 400F (204C). The enhanced t her nal

erf or mance dhgidaigeritavent i on cag be il | Wiglt Rerceat ng
L controll ed-heat—source-

wi-th | R nonitoring—An
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vgr coa@bllq"‘ﬁ@cﬁrucksu&rlgﬁggdc npared to a%sslggﬁa}] prior
[ Wdtkrior opol ymer non-stick undeycoats havdhgi@he

Landard overcoat -on the sane albm numbase substrates —|
n@qﬂ@h%@'&%ﬁ‘@?%§mcﬁmesses The struc‘}-gﬁ_‘%s are

b4 el TLatipcls MspelFlem ppso | R t hef fdar aph

detinleagtStecirflaké 3¢6LNVFgteby | nfranmetrics w.602ti ne
hd tenperature capability that fecords a video of the

aﬁ?dﬁsi ng heated. The pans are placed on a Waage
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'Wﬁ%ﬁﬁ-ﬁﬁﬁ watt=—duaty gRgment)
TSTRURE 0 F000F (2040C) across the cer aOmﬁ’%E

ipfaacie. At ambi ent room tenperature both paps2appear

ack in the video _As the heat omithe source |s
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Ltrhetmd;mﬁm@coat i nvention reathed the se4.6p6i nt

nmperature and bright gold appearance at a faster
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o =

patt o The—tdentical—side—by stde—conpart S
e%&f@d}%ﬂ al um num cl ad stainl ess st eel sﬁggpr ate

—~ =
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fluoraopalvner non-stick coating to have a section of

tih@oﬁéfmbé@hthab@eﬁle@nbﬁxcid a faster rate tHh8R4the

i ; ever;—as—thetest—progresse Hpg pan—
with the undercoat of the invention is sh 9\?1 heat

up more unifornmy and reach cooking tenperature at a
faster rate across the entire surface of the pan as
conpared to the standard fl uoropol ymer non-stick
coating. The standard fl uoropol yner non-stick coating
shows what is typically called a "hot spot" and does
not heat up uniformy. This effect of better heat

di stribution of the invention is consistent across
substrates and coating types. This is exhibited by the
equal gradient of color change across the visua
surface of the invention as opposed to the standard
fl uoropol ynmer coated pan. The advantage of the even
heat
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di stribution allows the coated p
evenly across the entire surface
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resi stance of the non stick coat

an to cook foods nore
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The test for neasuring the effect of tenperature
ranpi ng and heat distribution by contact nethod is

walemensder as fol |l ows: The energy

m.c surface hot

i

| ate from V¢nescQo,
faterpiediate,bayes gampasition: 1 Gxaemle@ | will

source was a BEBURZENS45476
Chi cago,

decrease any point to point plate tenperature

variation to as close as 2% of set point. The data
acqui si ti on Wagrexdiemisl ed usi ng a|t enper &Veigkt Pedent er
f romDBatapag—Canbri-dge— UKW p-ngt-on—MA) . The
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coincident with the center of the flywheel drive
shaft. The direction of reciprocating notion is

wo e@atedoo? back. A tiger paw head is nmounted toPth®ES2005/045476

5

drive disc by a floating shaft positiogped. in support a

shaft tube. TM&&WMQNM

through the drive disc with the aid of Orings,

washers and nuts on both sides of the disc. Above the

coTablet 12 PrimleidCoimpuasitionshExample 3added to the shaft

to provide additional weight. The support tube is

mount ed of f-center, approxi rrately 2 inches (5 cnm) from
e fTywheet af T, An adjustment

gai nst suppor§Il wﬁerﬁghaft t ube and per mv\t%é@g},?%ggﬁt

I the floating shaft articulated within the support
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tel Vi JL 120 240 Ll_ggr P=Y2) \ The—ch S—are
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?Uﬁag)ml q] ) trre Sl Oe Vm1| DT [né C“ SC%_ ??tﬁe
efl '
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L alnl ess steel having-a-dianet
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(r:lg kFalnc’fé‘n‘ﬁtﬁtéa(:hed to the float|ng shaft b(%/qzé

b PMetigyipyrhslidonger paw head is free to rotaBé6around

» SllisenLakidepariclest @RS is2%hashed in” m | P-d8Per gent
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\&lisampape Blee Pigmest p plate aft br which tH&’€dntering

h—test,—tihree mew p LR
§I¥ﬁ9§¢%bT$ﬁ§€%annel s of {[the tiger e%ra\?vghead SO
\ahicredters)f i 1| extends downward 3/4 inch (1.9 cm

amthe bottomof the disc. Theltiger paw ha s

Lagns MM Folysdicateat i ng shaf t tiHa?véxtendsorZ in from

—_—

| iy @

_

- difq_c

1 S AR RIBR AP oar i ho shait | <rdgui ated.
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fl édkylnl@ewaﬁmxmwﬂmmrs (all ?ppr oxi mat e%?5?.15 9),
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o4 GYAPRI B 98 i & apr ot mat o1y 104) OLRPe 404 g

The count er bal anci ng wei ght al $o total s100.000
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*amps = average mean particle size

-32..



W0 204065027 -

The hot plate is turned on and t
(pan) is heated to a tenperature
6C). Wen the pan rea
as_determ ned by infrared tenper
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of 4000F +/- 100F

ches test tenper/asrng045476
at ur e_ neasur enent on
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. ting
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e
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altered as
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expl ai ned bel ow. For each test, coated pans plus a
control pan are tested on a commercial gas stove top

wowaoa/0eabf i ci ent burners to cook all pans PCT/US2005/045476

5

si mul t aneous] y. The control pan is a standard is a pan
coat ed wi t HEEXAIRRBIE Pt HAE AgJMGIIMe@iatg LAYCEy st em
for which the standard properties belng j udged have
been predeterm ned many tines. The tenperature for the
t €Fables14Prinier CorhpisiGBACFELKAMIEN t 0 3000F (149C) as
nmeasured by a contact pyroneter on the substrate
surface. The pans are nethodically rotated anong all

b . ]
rers. 1 gp@lrjegérﬁg the test pans VOWJQWP&!%@M

aced on th rners and heated to w't

peci fied tenperature range. Thel pans are subjected to

n8hsched pan. The egg is cooked for 3 mi Em g% The

p
s
t
u
e ?\Iétérl tedwtha spatuta and[ the pan '6\‘3155 Ted To
a
e
b

W for the egg to slide. The ease with t he
OBTEE (dekds i apsassalispdisibn)an | s returnedt.800t he
urner and
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n
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a
r
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k——63 btespoomof—Ttormoft—13s ptac the
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Fl uor’opol Virer PTFE di spersi on: DuPont TFE

f | tydegedriyom Sohesitn di spersi on grade 30, avagBgble
f ram-the DuPant (‘nrrnnn\/ Wlmngton DE_FEP

di %@f@%@ﬁhm‘@i@ﬁﬂd anigdcishol ymet resin di sHEB4i on
W lTF d

100.000

Performance Testing - Abrasion, Mar, Ramp Up Time to Cooking

Temp, and Release

Test pans coated as described in

Comparative Examples 1 - 3 and

Examples 1- 4 are subjected to AIHAT scratch test, MTP Abrasion Test,
SBAR, and Accelerated Cooking Test. The results are shown in Table 16.

Superior abrasion resistance of the Examples 1 — 4 of the invention are
indicated by the SBAR tests (both wet and dry) and the MTP test. Good

mar and scratch resistance is evidenced

by the AIHAT test. Release of

the inventions of these examples is as good as conventional prior art

cookware. Results of the contact test show that the pans in the examples

of this invention heat up to a cooking temperature of 400 °F (204 °C) in

much reduced time. The synergistic effect of SiC particles and stainless
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solids content of from 54.5-56.5 w % and RDPS of from
150- 210 nanoneters, the resin having an HFP content of
WO e@a086037 12. 4 wt% and a nelt flow rate of 11.BeR1S2085/045476
weafuﬁgd at 3720C bé@éhﬁ met hod, of ASTM D- 1238
rodiee! Bakel WedHideie’pt(s) aijascoatingeasystem siseddn cookwape
di i o . h .
or B sErucARPTNeT forasltr BRI, 8L et GPR Sbéking
W temperature b stitaprpridlesBjoudeneldadie. i s Torl on(r) Al -10
pol y(am de-i m de) (Anoco Chemcals Corp.), a solid
resin (which can be reverted to polyamc salt)
contai ning 6-8% of residual NW.Plya'mc acid "salt is
general ly avail abl e as pol yam ¢ aci d havi ng an
i nherent viscosity of at least 0.1 as neasured as a
0.5 w %solution in N Ndinethylacetam de at 30Q0C. It
is dissolved in a coal escing agent such as N nethyl
pyrrolidone, and a viscosity reducing agent, such as
furfuryl alcohol and reacted with tertiary am ne,
preferably triethyl amne to formthe salt which is
soluble in water, as described in greater detail in
U. S. patent 4,014,834 (Concannon). Silicon Carbide
Particles Silicon carbide supplied by
El ekt roschnel zwer k Kenpten GrbH (ESK), Muni ch Ger many
are used in a variety of sizes and m xtures. P1200 =
3.0 + 0.5 mcroneters nmean average particle size P1000
= 4.5 0.5 mcroneters nean average particle size P
800 = 6.5 1.0 mcroneters nean average particle size
P 600 = 9.3 + 1.0 mcrometers nmean average particle
size P 400 = 17.3 + 1.5 microneters nmean aver age
particle size P 320 = 29.2 1.5 mcroneters nean
average particle size P 280 = 36.5 + 1.5 mcroneters
nmean average particle size P 240 = 44.5 + 2.0
m croneters nmean average particle size The nmean
average particle size (ds50 ) is nmeasured by
sedi nent ati on usi ng FEPA- Standard-43-GB 1984R 1993
resp. 1SO 8486 according to information provided by
the supplier. O her Inorganic Film Hardener Al um num
oxide (small particles) are supplied by A um num
Corporation of Anerica - Grade SG A-16 with an average
particle size 0.35-0.50 mcroneters A 3-coat non-stick
system representative of the invention is sprayed onto
test pans of snooth alum num that have been treated
only by
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Superi or abrasion resistance of the Exanples 1 - 4 of
the invention are indicated by the SBAR tests (both

wowrdcan®2dry) and the MIP test. Good mar and SBCBEUSI005/045476

10

15

20

25

30

resi stance is evidenced by the Al HAT test. Rel ease of
the inventions of these exanples is as good as
conventional prior art coo Results of the

contact test show that the pans 1n the exanples of

t hWhat s eldinmed iseat up to a cooki ng tenperature of 400
OF (204,C), in ch reduced tine.. The synergistic .
effeot bt Asluctiiia pemBLsRaa sibtinle aodiaarnad Elgassooating
the under epaheSubsirafe, MRAELASYSHBITs MG Liy&RELIEPa
provi des nuch inproved abrasion resistance, faster

heat up t duorapdlyrget ewprepat, wheraindsaid untepnoad cdetaingod
rel ease. Table 16 - Performance, Proper.tiesCLAI \What.

e o af med@etizableRNRAT S BB RN RSN FAR e R iges.
and a bakdahe ghfage felimy viieréneatIeastd poRiontdisaid
coating conprising an undercoat and a fl uoropol ymer

over coat , Megializabledfilakesmavectnindusad ariestatiagnet i zabl e
ke s il vty T 00 P ABgIE Ao a

2. The Structure o

of sai d nmaghialsgadat. f| akes have no i nduced

orientation. 3. The structure of claim1 wherein said
magnet i -abl Be slrHgkke gf glagnai wheseingaié undgrcoph gomprises a
structure ' (=Y il ' :
o or rrer PG 18YSF dnd B iRefinaafs KYEFbECRon R BRNEE said
bet ween sairithgrantbsaid vescoal, whereimatid integmeidiate dayker

i nternedi ate, l.ayer ntains the flakes. 5. The

struct ureCGPt%F%ﬁ?ﬁ ﬁa rein said silicon carbide

particl s st Sblhifh 3 WHbrER £A8 iIRBA NG Frticles
said prinmer layer. 6 . The structure of claim4

wher ei n saird supphedialsait eeleage rcofiting v said meinerdayer.

fl uor opgl r.. 7., The structuyre of claim4 or .5

wher ei nos AT HYGHE FLGRI # istel s fiPboediate aver further
f1 uor opol \o@rfiprisas alfiGordbblyaidtr € of claim 4 wherein

said magneti zabl e fl akes are supplied via said

i nt er medi dthe staydure of clained g buvthareingtaid pamardayer further
wherein sajd i nter ' er further conprises a

f1 uor opol ﬁ@?é&fg.m@%@mﬁ%re of claim4, wherein

sai d pr8nerhd stywstufeust digitn 4 avheremssaitl nagnetizabledftakes are
11. The structure of claim4 wherein said internedi ate

| ayer furtvepliedniaasaid iRfelmediaie By te.
9. The structure of claim 4 wherein said intermediate layer further

comprises a fluoropolymer.

10. The structure of claim 4, wherein said primer layer further
contains aluminum oxide.

11.The structure of claim 4 wherein said intermediate layer further
contains aluminum oxide.

12. The structure of claim 1 wherein said substrate is aluminum.

13. The structure of claim 1 wherein said substrate is stainless

steel.
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12. The structure of claiml1l wherein said substrate is
alum num 13. The structure of claim1l wherein said
wa@lsis@2e i s stainless steel.14. The struct ur eCDUS2005/045476

claim1l or_5 wherein sajid silicon carbid articles
have a Mbahhaslusiie ﬁiPH'rBI TeOkp M‘qfﬁ"‘t?@ég ﬁglﬁa@ cgfbide

about 3t ag@a ] T f
claim1 03) vﬁépélgg agﬂg:ééﬁs@l%ﬁa{cgo%np%@?@i ﬂge g{agﬁ"cﬁ@g dt
have a nmeaboav 8riagbopéar 00 chiersneters.n t he range of
about 51%.0r h%bgtlfﬁctﬁ?e of Slaim toerlrf wherein said silicon carbide

5 particles have a mean average patrticle size in the range of

about 5 to about 45 micrometers.
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