2 2 DEC 2006 HYDROPH LI C COATI NGS FOR MEDI CAL | MPLEMENTS FI ELD OF THE
| NVENTI ON [ 0001] The present invention relates to hydrophilic coatings and

‘the methods for applying these coatings to nedical inplenments, sucll ZABEC 2006

| anci ng needl es and the |like. BACKGROUND OF THE | NVENTI ON [ 0002] Many
medi cal assays are in use that require use of blood or other bodily fluid _
sanpl es obtained frompatients by a penetrating nedical inplenment such as a

‘needle or cannula. In particular, diabetes patients and patients on

anti coaguation therapies nust frequently obtain blood sanples for use in - °

medi cal assays. The bl I J i cal in e a needl e that
has a small channel al ﬁgngﬁﬁ@#%@88$ﬁ0§%29%%%%ﬁ?%‘%&w3#§}#t he skin is
punctured by the needle. The bodily fluid sanple thus obtained is applied

to a test strip, introduced to a reader or sensor device, or otherw se used
in an assay to nonitor gl ucose F&i® QF THORIVENGION her apeuti ¢ conpounds’

present | he flujd, or  other properties of..the fluid 0003] ,1n order to
facili talltﬂgmaui ck TR Wel{%ﬁ)& r?lla%rsaoh}f%ﬁﬁ&lhﬁéo%t%ﬁﬁ@ rpﬁﬁ{)ﬁs {(}Ei ng a
vacuum or pr EH%@HE;?% B4 QRLAES 10T cabihSeRRhis"RAASs 1dnlRcHeEdI8s P tike needl e
needs to possess low contact angle property with respect to-the bodily

fluid. The materials from which needl es can be inexpensively fabricated are
tough plastics and netals. Unfortunately he .surface properties of these
materials tend to be hydropho§ﬁ5&§ﬁ8UHB()%iFE§F8W%pQNcapiIIary flow of
bodily fluid through the needle. [0004] Hydrophilic polyners, such as

pol y(2-hydroxyethyl nethacrylate) were originally developed for use in

sof t, hyl@0®hi | i c Memit medicilanwes awrig ubothabsguira ushe! blewher dhtrdwdiigfsake of -

drugs in drug _delivery systens. Acrylic rogel.. pol rs.of this rt have. -
beer’ more r _e%@’ﬁ?leﬁ .Ogéﬁaﬁo&%ﬁqsﬁﬁ){%?e%gﬁ g’reﬁg?gg‘f{ylﬁg%%%ﬁt §I§°hdacfra_r Iheﬁape or
insertion i naemilhelxyamiauiasdiabeled padys dibpARGRDN AE¥EIsaktorPthBfipR mepat [ ng
or other surface retreatnent has to be conpleted . on-a needle prior to
coating the rrsutslibisinglqod samples for use in medical assays. The blood sampling devices
' typically invoive a needle that has a smalt channel along which body fluid can travel
once the skin is punctured by the needle. The bodily ﬂuid'sample thus obtained is
applied to a test strip, introduced to a reader or sensor device, or otherwise used in an

. assay to monitor glucose levels, levels of therapeutic compounds present in the fluid, or

other properties of the fluid.

[0003] ' In order to facilitate quick movement of the ﬂﬁid along the chaﬁnel without using
a vacuum or pre_ésure source or other external means, the surface of the needle needs to
} ; possess low éo_ﬁtact angle property vﬁth respect to the _bodﬂy fluid. The material"s from_‘
| | which neédlés can be inexpen-siveb-f fabricated are tough plastics and metals. -
Unfortunately, the surface properties of these materials tend to be hydrophobic and do
not promote capillary flow of bodily fluid through the _neédle.
{0004] Hydrophilic polymers, _sﬁch as poly(2-hydroxyethyl méthacrjxlate) were
B originally developed for use in soft, hydrophilic contact lenses and for use in the |
controlled release of drugs in drug deiiirery systems. Acrylié hydrogel polymers of this
sort have been more recently been used to improve lubricity of needles during insertion
into the human quy. In many instances, however, a primer coating or other surface

pretreatment has to be completed on a needle prior to coating the needle with a

.1-



22DEC2006 hydrophilic material such as an acrylic hydrogel. Surface
pretreatment typically involves either corona discharge or plasm §tcﬂhpﬂ
whi.ch requires expensive equipment. This has made the use of hydrop i H%
coatings on needles uhattractive. In other cases, crosslinking groups are
introduced to the polynmer coating to affect the perneability and nechani cal
properties of the coating. However, crosslinking of the coating frequently
requires use lytirophtlie reastidlexch oy andceaylicoydaseh Furfss€ ptreexRen Sipyelle her diyes
sources, such__as a high_intensity-UV | anp or electron beam generator, to
provi de cr os$ItherAerens quhargeﬁr alasg stopine hich IeaBiresS RPN VCUBM RIS IH 8 158 2
describes a r i . hilic.,coating.whigh yuses a toxic
and fIannablgﬁéogg%ﬁglﬁggfh%geggﬁ%g%%#%g°?§8%¥%ﬂﬁﬁgﬁguﬁétﬁ§9¢%ﬁ?ﬁﬁs’ketone
and di acet oresglislohofrops sep@siduced HE @pRier CoiPatth AFeEARS bSindaBil®f and =
pol y(vinyl butyral) and poly(vinylpyrrolidone). Evaporation of toxic organic
sol vent i nt o mdshaeatpsqrvaias of die coatingeHemweveroenresiindingand theetdatiag fivgudittly and
saf ety concerns. EOOQﬁ%PPoléurFt. ne a&ue%ﬁi di spersi ons are al so known as
hydrophi i c CERITRES FaPriCRPRICXIGHBYAT0n eHEOE Phe¥PaRSE CBESHSEHSS SUT f i ed
in order to fakd highSiglehsi®f USM¥mp or SROEHA b&drh GeBPROMRS ?fbvﬁ&%&’%flﬁ{l&?‘g inhat may
be present in the polynmer. It iIs desirable "that coatings for nedical

i mpl enent s wisravicusbrierned eitipact with the skin to be non- allergenic and
cause mininal irritation or sensitization to the skin, and urethane-based
coati ngs-have been generally unable to provide this feature. [0007] 'US
5509899 [ptrsgr i bes Udu0ersel 8éscHblyd akkivt eheaplieOh hydSphRili 6 which uses a

~anti - bl ocki ng coating on tog of a first hydrophilic coating. The secondary
coati ng pr evéenic aadifianeable sobfniagjxdge sonteipeneidoptepinmbnetbylethd ketmhanér s

froml adhering. to each.ot,her,_upon ntact. WUnfortunate he | i.catj on of
Secondary t Gitfap SOAEIE ARt A iR ARl contilt PR SR oL IR BB P O ©
i ncreases th@o@rfﬂﬁﬂ?ﬁr_r@mdotneﬁ_ E’O’a%b?dtilon%@%}dwgr BRI GBReni Rfo KB E here can:
i npl ement's, nmaking this approach unfeasible for inexpensive needles. [0008]
Thus there | srige sreaanmentabastiyjel} exhivalth end seiyfgneasns. nedi cal devices that is
non- toxic, that is easily applied in a single coating, that is very
wet t abl e and conpatible to : ' , - .

[0006] Polyurethane aqueous dispersions are also known as hydrophilic coating

materials. However, the polymer must be highly purified in'lorder torid itself of any .
sensitizing monomeric isocyanates that may be present in the polymer. - It is desirable
that coatings for medical implements which come in contact with the skin to be non-
allergenic and cause minimal irritation or sensitization to the skin, and urethane-based
coatings have been generélly unable to provide this featu_re.
) [0007] - - US 5509899 describes the use of poly(alkylene glycol) as a second, anti-blocking
' ‘coating on tdp of a first hydrophilic coaﬁng. The Secondafy coatiﬁg prevents adhe’_ren_ce
of adjacent coated devices such as catheters from adhering to each other upon contact.
Unfortunately, the appliéation of secondary, tertiary and higher numbers of coatings
complicafes and increases the expenée of the overall coating process for medical

irnplements, making this approach unfeasible for inexpensive needles. ..

[0008] Thus there is a need for a hydrophilic coating for medical devices that is non-
" toxic, that is easily applied in a single coating, that is very wettable and compatible to

biological fluids, and is simple and inexpensive to implement. The present invention '
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bi ol ogi cal fluids, and is sinple and inexpensive to inplenent. The present
invention 2 2 2 0'E C2006 satisfies these needs, as well as others, and
overcones the deficiencies found in the background art. Relevant 27 DEC2006
Literature: [0009] US Patent No. 5509899; US Patent No. 4987182; US Pat ent
~No. 3734874.; US Patent No. 5925336; US Patent No. 6001910. SUMVARY OF THE
| NVENTI ON [ 0010] The present invention pertains to a water base hydrophilic

coati ng for mudtafieothese jecds) ds melllao dtheed, anp plgrcmged the defddendies fonnd i the medi cal .
- i npl ement ang Lf(lse t hereof . The J subject nethods and conpositions provide
coat ed medi caf¢ fEnts or instruments prepared using a straightforward.
dip and dry process that requires no other surface treatnents or additional
coatings. The resulting dry coating is non-toxic, non-henolytic and very
wet t abl Befeotiniflaidtireat i ng extraction of body fluid froma puncture site.
[ 0011] e _subj ect conpositions fo oating of nedical inplenents caonprise,
1 gene 09T er e USSP Non s GOBOVS E9tcet oS i IPaie BN paga R4 W
~agent. The sglfonal ' RYTRE any sul fonated pol yester or

conbi nati onsP'l(i)t’ any%gapgoyﬁgﬁ%t%not.l yéspgfgg.o' In. certain enbodi nents the
sul fonated pol yester nmay conprise a sul fonated pol yal kyl ene phthal ate, or
.m xtures or adm xtures of sulfonated pol yal kyl ene phthal ates. Mre D
specifically, the sul fonated pOYYMARYOFRAPEINKBNTION a sul f onat ed
pol yet hyl ene isophthalate, and in specific enbodi nents may conpri se.
pol yet hyl ene- 4- Sodi osul fenyl isophthal ate. [0012] The surface active agent
may confiie any Tnpiesdmt dyveatibropdrtaigto @atdtentase bydrbptdEc ceatingfernagaiidnsor
m xtures or adm xtures_thereof. The surface active agents may be _pol yneric
or fipn- pol y nitd metppdsfapplying the casting on ergBerina dplemeat aud ysadbersel (g™ agent -
Cmay=conpri Seq ;. ; s 00 o ' t hyl ene
oxt do- b opy Tl Y B K R e B RAL T il TV 1€
N- ol eyl - N- meprhydred asingt straightdorvard dip and dry process that requires no other surface

treatments or additional coatings. The resulting dry coating is non-toxic, non-hemolytic

and very wettable for facilitating extraction of body fluid from a puncture site.

[0011] The subj.ect compositions for coating of medical implementé comprise, in general
terms, a sulfonated polyester, Wéter, and a surface activ.e agent. The sulfonated polyester
comprise any sulfonated polyester or combinations of any sulfonated polyesters. In
certain embodiments the sulfonated polyester may comprise a sulfonated polyalkylene

_ phthalate, or mixtures or admixtures of sulfonated polyalkylene phthalates. More

) | specifically, the sulfonated polyester may comprise a sulfonated polyethylene
- ‘isophthalate’, and ih specific embodiments may compn'se.polyethylerie-4-’§0dioshlfeny1'

*isophthalate.

[0012] The surface active agent may comprise any non-ionic, anionic or cationic surface
" active agent or mixtur€s or ad_rriixtures thereof.. The surface active agents may b¢
‘polymeric or non-polymeric in nature. In certzin embodiments the surface active agent '
may comprise a pely oxyethylene-co-oxypropylene block copolynﬁer, an ethylene oxide-
propylene oxide-ethylene oxide triblock copolynier, an N-oleyl-N-methyl {aurate, a di-

isooctylsulphosuccinate. The surface active agent may provide a contact angle of water

%)



i sooctyl sul phosucci nate. The surface active agent nmay provi de a contact

angl e of water 2 2 DEC 2006 for coating that ranges fromapproximtely 3 to
approxi mately 15 degrees, from approxi mately 7 to approximately 9 dgg;@% 05
or other angle. [0013] In certain enbodi ments, the conposition for € ﬁliﬂ
medi cal inplements may ‘conprise between approximately 0.5% and .
approxi mately 30% of sul fonated pol yester by weight, between approxi mately-
0.1 % and approxi mately 5% of surface active agent by weight, and between
appr oxi mat el yfo6b84atiap i ppigex fromt #ppyox3ahdp Do Mhketinhlely Ve tedtes, FOR14] The
invention also provides nmethods for formng a hydrophilic coating on a 9
medi cal i npl ERBFXIMEEHPT oAPREIRBi¢IYH drprens, @Itﬂib%ﬁﬁélgﬁl-sper sion conprising -
sul fonated polyester and surface active agent, contacting the nedical

i npl enent in the aqueous dispersion, and drying the nedical inplenent. The
i nventi qooes]di t i onalokitaipeaibbdiesentsTeichReobion 36:080atihg thedicaRimllemenis Bpgi | y*
fluid froma patient, conprising coating a needle with a sulfonated '

pol yest er, peRBEIIiaE Peiyyeehermediately fode entanpaexiontely 30 of sulipueied prdykistey

| mpl orent o hat aeh EouEmaptaptngfiy B2 Qi Bl Sl S e £l oy

drawi ng a sargleeight, éndistiivban dppkd:dmaeBgsY; shd@pprokEngagtoedivredivart by npl ement

"together with a test strip configured to receive the sanple -of bodily -

fluid. The co#ighg on the nmedical inplement nmay conprise between
approxi mat el y 80% and approxi mat el y '98% wei ght. of said sul fonated pol yester,
and between approxi mately 20% and approxi mately 2% by wei ght of surface

active qoerd]. [ 001Gk ikreationpke brofiddsheethdsedt forminsSa hpdrpplit deatgrmtarod of

acquiring a sa&(l} e.of bodily fluid froma patient conprising coating a
need] e wit h anadigef grplcEantpetRdtiag Pravifieg anyrucauedigparsiva coagpnsing pafeaet i ng
thé needl e i PR i . bodi.l v -f1 wid h the
needl e into ré%glggg}ravol r%ﬁ%ae_‘:ﬁgglg%{ﬁ%n?%ﬁég%% “&5&5%1_81 kjer%entt ﬁg{h%ég}*?‘@}sf | uid -
flow easily tdiwpetsgn, abdmyegthemetiichbiutplaxéer Mk ineatss ald8ddilyAnetides obj ect
of the invention js to provide a coating with good adhesion on.

methods for acquiring a sample of bodily fluid from a patient, comprising coating a

needle with a sulfonated polyester, penetrating the needle into the patient, and drawing

bodily ﬂuid through the needle.

7 [0015] Also provided by the invention are medical implements having a coating of
sulfonated polyester thereon, and kit for drawing a sample of a bodily fluid, comprising
the éoated medical impiement together with a test strip conﬁguréd to receive the sample
of bo.dily fluid. The coating on the medical implement may comprise betweer

. ) approximately 80% and approximately 98% Weigh‘p of said sulfonated_polyester, and

between approximately 20% and approximately 2% by weight of surface active agent.

{0016} One object of the invention is'to provide a method of acquiring a sample of
bodily fluid from a patient comprising Coating a needle with a sulfonated polyester and a
surface active agent, penetrating_ﬂ"le needle into the patient, and drawingl the bodily ﬂuid‘ '
through the needle iﬁto a reservoir. The hydrophilic coating allowing the bodﬂy ﬂuid. |

- flow easily through the néedle without external means.

[0017] Another object of the invention is to provide a coating with good adhesion on

both plastics and metal medical implements.



both plastics and netal nedical inplenents. 4 it 2 2 DEC 2006 [0018]

Anot her object of the invention is to provide a coating which is relativelg
t ough and not damaged during normal handling of nedical inprenemxazqﬁbﬁgm
Anot her object of -the invention is to provide a coating which is - )
“non- henol ysing. [0020] Another object of the invention is to provide a

nmet hod of coating nedical inplements utilizing readily avail abl e,

i nexpensive materials. [0021] Another object of the invention is to provide-
a coating which is non-absorbing and non-swellable in the presence of

bodi |y foousps. [ 0B83adiheAvigtdier tnbneaitionlis tdoliay @rbi@y Which0s ﬁﬂaﬁiﬁb@&o@%h
coating which is steriljzable using steam ganma irradiation or ethylene
oxi de. [ 00233ndmsdampgeshiwing normeHendhng of medichldmpdenperdi de a coati ng whi ch
is non-toxic and does not cause irritation or sensitization to the human ,
skin. [0024] Another object of the invention is to provide a coating wherein
the hydpopéi | i c  preper sbjes obthetihferiivntii Ropravide h@OSidawhicRs ndl-haMpdngoat ed
medi cal inplenents to be stored for |ong periods of tine. [0025] Another -
object of the invention is to provide a nethod of coating nedical

i npl eng, whi ch s sinmpl.e.a i.nexpensive and enviro ntally, friendl
Ip?Ec es s@bzmg. | di %.n%tﬁér% i 8? ngl 1%%(121? n 6S'af\éé°f8‘8 £ Fﬁéémﬁcg%g%éfgm% d ot %er
obj ects, advigipl@gess uelibng ety esailblel BRxpNURRILAM | | become apparent to

t hose persons skilled in the art upon reading the details of the hydrophilic
coating and net hods of use are nore fully described below. 5 2 2 DEC 2006 -

DETAI L SCRI PT} OF . TH ENTI . 0027] . .Before.the present .invention is
furt heﬁlagé)g d,%mqi)#eri %I?J?CE' Ogm\é yvenlion Sot8 Hr%z]g&e?ﬁi)%mg whlcﬁ 1; non-absorbing

cribe e unders
: } and non-swellable in the presence of bodily fluids.
" {0022] E ‘Another object of the invention is to provide a coafing which is sterilizable using

steam, gamma irradiation or ethylene oxide.

[0023] Another object of the invention is to provide a coating which is non-toxic and

does not cause irritation or sensitization to the human skin.

[0024] Another obj ect of the invention is to provide a coating wherein the hydrophilic
- properties of the ccjating are long lasting, allowing coated medical implements to be

stored for long periods of time.

S [0025] Another object of the invention is 10 prox_}ide a method of coating medical
implements which is simple and inexpensive and environmentally friendly process, e.g.
dip and dry of a water base coating.

. [0026] These and other objects, advantages, and features of the invention will become
apparent to those persons skilled in the art upon reading the details of the hydrophilic

coating and methods of use are more fully described below. -



invention is not limted to particular enbodi nents descri bed, as such may,

. ~of-course, vary. It is also to be understood that the term nol ogy ?]%g
herein is for the purpose of describing particular enbodi nents onzg, r%@% S
not intended to be limting, since the scope of the préesent invention will
be limted only by the appended clains. [0028] Were a range of values is .
‘provided, it is understood that each intervening value, to the tenth of the
unit of the lower limt unDEsSILED@ESCRIFION OF a@EINveNTIiont es ot herw se,

bet ween the upper and lower limt of that range and any other stated or
intervening value in that stated-range, is enconpassed within the

i nventi he up ‘ sk 1S: - ‘ ' ;

i n_depengghnzt7 y be %@‘irﬁg\%og r?érll&'g Hjék éﬁn%qsllsgéﬂl}eg?gicg{bégﬁgisgtpg%glﬁg%&-oggﬁ%:%ﬁ%%ssed ‘
wi thin the.i iwentiowis,noslibiedto partiewyr apesiifenialdescrived) asdach hag ¢f donrsehe
stated range. Were the stated range includes one or both of the [imts,
ranges excl udig leistaerto bgpnggﬁtﬁo@fha{c Hsdemipelogyased hareinds Brdhapwposertdl uded

~inthe i nvengigﬁpibir%g%%ﬁdﬁlay% ﬁirggr{t%]gﬁﬂ a?ntdq‘s:"%\f ﬁ%nd@tll {0 eel('flJ H %;Lingéqﬂe
scientific ternms u erei n have € “’sane neani ng as con Iul’lljl undér st ood
by one of or digperof tiskgredent invehgorawill beolimhed bnily hiyShe bfpeadéd dainkel ongs.

Al t hough any nethods and materials simlar or equivalent to those described
herein can also be used in the practice or testing of the present invention,

the pr Z“é‘?{%ed mwwéam%e%mﬁk@isﬁx@ﬁ&edjgys gﬁg&géoegﬂlat é\!.é&l igtéP\Lén‘ﬁ%tﬁ :

menti on rein are irncorporated herern eference to 0Sée “anc
descri be t he toréichedls ofithd/vait ofniedt lewienlimiti unlese fvakintexn clstutl dishitedothérevise,
publications are cited. [0030] It should be noted that as used herein and in
t he~appended beiventic upRer Adighenfimitiadihat range and gpy othes pigtodion antervaping yalue

plural refer eis dnk@smgk e hORKleal BAh e ﬂb%foaefghfqupsg M3Gwer B of Of

exanple, reference to nmononer™ 1 ncludes a p ) mononers -and
r ef erence t otlicstemalidrrorpas ethypodopesdeat]y be edludbelsn tied endie eartgas,cng aoy algor €

sul f onat ed pol yesters and ui val ents thereof knawn to those skilled in the
art, and so e‘fl%ﬁﬂ?.sseg Vﬁﬁ‘é“ %%C‘”é?ﬂ%’n’ REIEIAN &:megpﬁ‘i}ﬁgﬁﬂi‘)’a?ﬁcgﬁggéﬁl@w’s gdekdr ei n
are provi ded 30k ekyhel Ofhe shdd raHES RRAES Sndr ¥k bPthe limits, ranges excluding either

or both of those included limits are also included in the invention.

[0029] Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Although any methods and materials similar or equivalent to those
described herein can also be used in the practice or testing of the present invention, the
preferred methods and materials are now described. All publications mentioned herein

: ) -vare incorporated herein by reference to disclose and déscribe the methods and/or

materials in connection with which the publications are cited.

[0030] - Tt should be rioted that as used herein and in the appended élaims, the singular
forts “a”, “and”, and “the” include plural refererits unless*the. context clearly dictates
otherwise. Thus, for exﬁmple, reference to “a rﬁonﬁmer” includes a plurality of such
monomers and reference to “the sulfonated polyester” includes reference to one or more
sulfonated polyestefs and equivalents thereof known to those skilled in the art, and so

forth.



the filing date of the present application. Nothing herein is to be
construed as an - admi ssion that the present invention is not entitled to
ant edate such publication by virtue of prior invention. Further, %UE%ZU@E;
~of publication provided may be different fromthe actual publication dates
whi ch may need to. be independently confirned. Hydrophilic Coating
Conpositions. [0032] In general, the coating formulations and conpositions

of the if[emtﬁmti on cRRbR&tiodd dk&astd wglins%g% @%R}?cfea%ol%gl gb?%ﬁe@fd@djrﬁse@é pli&Gast

one surface-active agent, in a water sion or solution.

concent r at i ofiss Biag daie pHde pfeseitepplitdtonaMNdhipg hyeit sito dadotdumed ssiad ace
active agent var endi-ng on.the pol yester and surfactant chosen for
the formul atag%\r(ﬁs %ﬂ%ﬁ%?%ﬂ’l"le%orbﬁd@ﬁ ﬁé‘t eHa 2pigAetE shFpuRicadon, Y YiRge
medi cal i Mol eBAbSinvEiRh, FRAKGOHHes i BuBliOfbn b Mcma) BE alfi IRkl gRs and
conpositions of the hydrophilic coating may afl o vary In ratio and/or
concent r at i onctdalepubdicatinn dajgsevidth suay haedtot e hdependattytonfigfal] The
characteristics of the hydrophilic coatings of the invention include but are
not limted to, a coating that has excellent adhesion on netals, glass and

pl asti Cﬁgid@-ﬁiﬂﬁ C&ﬁﬁg\@@ﬁﬁ ssterilization procedures, and which has:a
contact "angle of water o €sSs than about 20 degrees. Several formnulations

and conpositions in accordance with the - invention provide these properties,
as descr nore_fully bel ow  10034]. The caontact .angle_ of water measurenent
i ndi cat L@gﬁﬂe wet 3%5‘?113¥5t1yt%8f’°%t1¥6 orRlatens ¢ CPH@OF%%%R%F iRvepban Fergpise

Gont act angl g 1eks WAL &I GIRAIYOBESRE ind 1Bkl TG QL Wi .t he
conposi tions andS formul ati OEJE o} tﬁne ?cnvesntl?%ﬁgﬁaggggﬁﬁ%g%g%ﬁt Itél? t o. about
20.-degr ees, pispérsivalryolttiom Aloeincénttasicaband ratiss détgrseKonaatipoipesermndfier abl y

f roph about 7 to about 9 degrees. lLancj.ng and nicroneedl e nmedi cal devices '
coat ed wi t h SUHESEFOIASTEORY 1Y EPUBLES A 5Pl ¥heleh FRG B ARy ERseBiPr e
facilitate thﬁnﬁ%ié&i%ﬁlﬁ&?d?&})h’ﬂﬁd%aﬁ%,%g§a1§i'dﬁﬂ3: ﬁs%s‘%#"%%@dﬁal%p?en@ﬁ%ﬁ ure
site. 7 22 DEC 2006 [0033] The hydrophilic coating formnulations and
conposi t i onsthef aretveatedyvandtatienn fivders. The formulations and compositions of the hydrophilic

~ coating may also vary in ratio and/or concentration due to the type of s_urface to be

‘coated.

[0033] ~ The characteristics of the hydrophilic coatings of the invention include but are
not limited to, a coating that has excellent adhesion on metals, glass and plastics, which -
can withstand sterilization procedures, and which has a contact angle of water of less
than about 20 degrees. Several formulations and compositions in accérdanﬁe with the

) ' invéntioh provide these properties, as described more fully below.
- [0034] , The contact Van_gle of water measuremeﬁt indicates the wettability of the surface
- of the hydrophilic coating. Contact angle of water measurements for a coated
microneedles using the compositions and formulations of the invention range from about
1 to about 20 dégrees, preferably from about 3 to about 15 degrees, and more préfera’bly
from about 7 to about 9 degrees. Lancing and microneedle medical devices coated with
a hydrophilic film or coating of the present invention facilitate the acquisitidﬁ of body

fluids such as blood out of a puncture site.



been found to adhere very strongly to stainless steel and plastics surfaces
used in disposabl e needles. This adherence is nostly likely due to ;gﬁ@
nonpol ar and polar groups on the sul fonated pol yesters. The strong2 szlu%n
properties. of the coating fornulations of the invention allow for™the
storage of coated nedical inplenents for many years as well - as-storage
under adverse conditions such as high tenperatures and high humdity. The
coat i ng§005&h al so Tuke hirdbainitic comilig foomsalasiuaehaScdRSRioHS 86 theInSda€afihave
sterilizatiog%gg %(fl so_the effect . of % MR i rra iation due to the. aromatic
structure of % 05',?"(?15‘&?’&1“‘%&%5( stairlys BS‘C%?laGﬁ@lﬂSﬁmwﬁﬁ?S@ﬁérfact eristic
of the hydro J I parti.cul ar ere the
ngdw%ﬁle%ggﬁlwg?hl?ﬁdlrlé?gndﬂy %tsﬂ}r ﬁéely%F éq@ntngmalgrar pg\fmtgﬁ%l <

coatings are U in-assocration Wth anc

coatings do p@theGalSesErall¥sics. The st@@hobic@l@gio&%kdo%m%'o?&e%%@w@PO%HE%E §aM th
t he readi ngs- or analysis of sone anal yt es found in blood. The absence of
henol ysi s of of &a irendelr allosy fos thewiewer of ported aeilicel infplemenaldr nwpyyatrs ias

bi ocompatible. [0 ncentration of, the sul fonated ter | n the
coat | ng i xt PSS S22t BRaL T Sh e R LTS Gorien Srresa oS 2 e

about 0. 1% t DrafAthoAR%aRY Weksehid, con@f@h@r;@aﬂa)énﬁésmﬂs@@&%ea% ﬁlﬁmu@mﬁ] 30%
and nore preferabl y from about 5% by i ght to about 10% by

concentrat i o#dsd @e@éﬁs@Mgwm@ﬁ@uQ@ﬁé@tm@e asurhdtirsatuetirpol tiaesmlﬁm,atﬂﬁhe nature -
medi cal i npl Q;ren;g_ to be coated, the desired coating . thickness and/or -
ot her consi d&FAtIOns. Numerous sul fonated pol yester materials usable ~
wi ththe invention are comercially available and are discussed nore,_fi I'I y”
bel ow Exenpl ary commercial |y availabl e sul fonated pol yester useful in the

i nvent i 8A34Inc| udeOmpistneAn B STt R AsrhyAcESbic coatideseftabiraspings padin
property of sl Qpatedle Bl e St LhseAln LBLINEII L. Ji%s &(ﬁlﬁ@@r 34 8. che

property wit a consi st ency sim
vi scosity. - cAntddieio rﬁbesm.tsabbmoh/rsmme’rrtcybliosdau@s{amhbmnﬁtrfdremlﬁz&h@&a&hufe of

between about 40C an about 70 refera bet ween abou ogt 60C
and nore préFép PS?‘§/° %Pﬁ'g‘éé'] l?ﬂg ﬁft?raf"é%"? QéthR’F@ Vé’gjé? t“""fﬂo?cﬁ%'us

conposi ti On%l%ﬂgﬁdgfaﬁ‘v'é @Eé.@Jb‘émeftnéth@bﬂoeéﬁﬁﬁitm& may be chosen from.a van ety
of commercially available nor: "tonic and ani oni c

[0037] The concentration of the sulfonated polyester in the coa.tiag mixturss or
formulations of the invention can be in the range of about 0.1% to about 40% by weight,
preferably from about 0.5% to about 30%, and more preferably from about 5% by |
weight to abo:..t 10% by weight. Tne concentration is dependent on the selectsd
sulfonated Dolyest;.r the naturs medical implement to be coated, the desired coating.
thickness and/or other considerations. Numerous sulfonated polyester materials usable

;) w*'th‘fthe invention are commercially ax}aila;ble and are discussed mors fuﬂy befl-ow. '

E*cumplary comumercially available sulfonated polvester useful in the inv_mtion include
Eastman AQ3555® and/or AQ35D®. A desirable physical sroperty of a sulfonated

- polyester of the invention is a dispersion property with 2 consistency similar to that of
watsr, L., of low viscosity + Another desirable property is a glass transition temperaiure
of betwaen about 40°C and about 70°C, preferably between about 30°C and about 60°C

and more prefarably abour 35°C. o

[0033] - The surface active agent tin the cor’toosvtlons and formulations of the inveantion

may be chosen from a variety of comp"erczaﬂv available nonlonic and anionic
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2 2 DEC 2006 surfactants, such as e.g. Aerosol OT (anionic), Geropon T77.
(anionic), Pluronic P105 (nonionic), and Pluronic F68 (nonionic) agdz Blﬁ?lﬂﬂﬁ
l'ike. In sone enbodi nents, the surface active agent may conprise
plurality of anioni'c and/ or nonionic surfactants or any conbination thereof
whi ch increases the surface wettability of the hydrophilic coating to
facilitate the flow of biological fluids. [0039] The concentration of the

surface-activ ! Lt I i LS I : : 0
bout 209 and EoBasaBRR s o SpRoT Whibficl Qe AR BB,
coating. | n-ofdeioniy ds, Plurnpr8anengnit hendcthaliikaglf @nmdmbedimsntst the ssifideace
active agent wll conprise between about 0.1 %to about 5% of the weight of
the aqueous dRIYEREFHRIAY ROBPISH2 PHEAY PhangpicaRd/ oppaRIeRigITiactaps or any
concentration : ! - act | IeS. I he..r - Q. 3%
wei ght based %C?\Ifﬂ% %?Otngt%i %{e@ﬁm\g@gﬁﬂc‘ﬁas%ﬁg@g%ﬂﬁc&fge |§He§§?1§ rlf%m})m%u O?@%{Oed
Pol yest er s [ Ofadilifatd the fha bbimalogitapdliyest er nmay conpri se any water-sol ubl e or
wat er - di spersi ble polyester material or materials having thereon sul fonate
groups or salts thereof The term"sulfonated polyester” is nmeant to include

m xt ur esmg%?]var i ogfdhelto %q%)%/g%t%féiro.ﬁ ‘dﬁ}fé’}ﬂﬁ? -ao?%%Sg‘r{t% e &Y c%#gyig‘ﬁréih?g%ﬁ(#égﬁﬁly

types of f onat e sulfonated®polyes S

‘condensat i on byt 2bdut@0% dfdemsybefaboat 104 tpabore $ 5% o thajtdelry heidpof yeer s

or copolymeric in nature. [0Q041] The term "sul fonate group” as used herein
is meant to eiEHRHaLOEE WYARIRETRAING L CogENg IoERplat Ry, R uHArn ACYEIaE8 W t h
various netals: ' r - ein
Mis hydr ogenéglrc%g{r%grgrg’tkﬁ&gtg gﬁ]ﬁgpa%gﬂ%%ﬁlf%hg%hgﬁ?{tgﬁﬁ# %ﬁg%{&rﬁ)%%?ﬁnent s
wi I, be basedised irathk dbimuistical Prefacblyatheldoncddaratikn o€he sarfdcahdtpleiagent ieart h -
rret_a}l s such as My

, oo, . Ba., However, in varioys enbodinents, sulfonate
salts based? ﬁrwsﬁgﬂ{qfaﬁbﬁ%%&e E@S&ﬁé’néﬁwﬁﬁﬁr@e@w R\ AIRPSS diwersen.. tn

general, for- bionmedical application, sulfonate salts-containing netals such
as Li, Na, K, My, Ca, Ba, Fe, Cu, Zn, and Ag are preferred. 9
Sulfonated Polyesters-

[0040  The sulfonated polyester may comprise any water-soluble or water-dispersible
polyester material or materials having thereon sulfonate groups or salts thereof. The
term "sulfonated polyester" is meant to include mixtures of varioug types of sulfonated
polyesters, as well as individual types of sulfoﬁated polyester. The sulfonated polyesters - -
- may be formed by condensétion polymerization. The sulfonated polyesters may be.
- homopolymers or copolymeric in nature.

} - [0041] -The term "sulfonate group™” as uséd herein is meant to encompass sulfonates as |
well as their corresponding salts with various metals. Sulfonate groups have generally
the formula -S.O;;M', wherein M is hydrogen or any metal atom or iqn. Sulfonate salts in
many embodiments will be based on alkali metals such as Li, Na, K, Cs, and alkaline
earth metals such as Mg, Ca, Sz, Ba. H'owever, in Various emquiments, sulfonate salts
based on iransition metals and rare earth metals may also be used. In general, for
biomedical appli'ca-tion, sulfonate salts containing metals such as L1, Na, K, Mg, Ca, Ba,

Fe, Cu, Zn, and Ag are preferred.



2 2 DEC 2006 [0042] The sul fonate groups may be present in a poI yester in
the formof aryl or hetero aryl sulfonate species or noieties. e‘?'z gwuﬁ
aryl sulfonate species or noieties that may be present in the sul r[? 0[]
pol yester -i ncl ude, by way of exanple, phenyl sul fonates, naphthyl

sul fonates, biphenyl sulfonates, diphenyl ether sulfonates, diphenyl

t hi oet her suI fonat es, di phenyl aI kyl ene sul fonates, bi sphenol sul fonate, and
ot her al¥#2] sul f ohbg %éfonp@(ga@}psmaymemm pelpesertinshesforhofander b@ibl&@est ers

conprise con r d nononer s and

NDNONET S, on%ﬂc?J o?tﬁ ggél%(ﬁ'nn& rﬁm@ﬁgs Fbﬁ%:e?n@ ﬁémlg?nartr%?‘p“?u alf 8’85‘3}% é’ragup
thereon. Aryapbt besatten t}@r@ubﬁaté@pélym inGuie, 858y dfMexalhpRS ﬁﬁény@nd/ or
gl ycol nonomers include aryl sulfonate species or noieties t ma

present in tféfosges,caaltim! q@klﬁop@tés,énphenﬁll améf@n@ih% rdyphegyﬂl eftbmtﬂé“gnat@ﬁaéwmwl
| t h I t
tS EI og'? ﬁe?ssuﬁhfogﬁ%? g%(l%on&l eﬁ’n(gﬁﬁl n%/? ﬁllkﬂf?‘ @Bf%rﬁf ﬁéﬁ’%ﬁo n%%k%nda&g n%ﬂl f onat e

speci es as n@iRdstabove. Mononmers - containi ng unsul fonated aryl groups may
al so ‘be present in copolyner conpositions. [0044] Sul fonated pol yesters nmade
from condensati on poI ynmerizations may, in certain enbodi nents conprise the

f | wher e | f onat i |
o kyl e A7V Shdn g RIS I Rkne ] BusBRek Somig S0 RruE B laner
and 100, 000, pradehi B Besdéraheicidry aReEWeSmaRrs, e 30 BoATWhidiPmaP el @2  The

sul f onat ed poI yester (1) may be prepared, for exanple, from a condensation
reaction ofOonsme nype mif@atwegp &fer%@rnyIArsmefl‘E@nate@rmz@é;h@tnnayobm\e@nbm di aci d

chl ori de nDn n es kyl ene or ar. 0
ronarer . NordeuH g e ey e e dat R e P b A St R e -
ney.’be used presehhﬁl thE EIatedqidl@dstet nﬁmélﬁh@ﬂﬁtsapfon@é& vestieyl sulfon@ésher |
enbodi nents, the. ?rou X in structure (1) nprise any alkylene or .

aryl ene gr ounphsani sulfopatesdipheswkether slfpnatsy IdiRh‘?&Y]éh@e@@p sulfopates; diphegyher
rem”t;"d '18"3 NS, 18 uifolBYs, 88 ks AR SlTshatl s BE¥L aSHULORR. Uiiherd NE POl yMET'S
: containing unsulfonated aryl groups may also be present in copolymer compositions.

[0044] Sulfonated polyesters made from condensation polymerizations may, in certain
embodiments comprise the formula (1) wherein X comprises any aryl sulfonate, Y
comprises any alkylene or arylene glycol, and n is an integer having a value between 3

and 100,000, and more preferably between about 10 and about 10,000.

O

_} SV o ' ~—f—0_ X “ O—¥=3g . . 1) |

‘The sulfonated polyester (71.) may be prepared for example, from a condensation reaction
of one or more types of aryl sulfonate diester, diacid or diacid chloride monomer, and

*  one or more types of alkylene or arylene glycol monomer. More than one type of diester
comonormer and/or glycol comonomer may be used in the preparation of the sulfonated
polyester. In other embodiments, the group X in structure (1) may comprise any
alkylene or arylene group, while Y comprises an aryl sulfonate group. In still other

‘embodiments, X and Y may each comprise an aryl sulfonate group. The polymers may -

10



22DEC2006 be fornmed via condensation fromaryl sulfonate nononers that each
i nclude an ester, acid or acid chloride functionality, and a hydr0ﬁ¥l
functionality. [0045] An-exenplary sulfonated polyester usable wt dﬁ£2W5
invention is shown by the structure (2) zo oZ O (2) wherein Y is any-

al kyl ene or arylene group, Z is a hydrogen, netal atom alkyl, al koxy;
~aryl, aryloxy, or other group, and n is an integer having a val ue between 3
and 100, 000, be fnthedwizcopdefsetiabirymbey vweifonab eatnolRraingt dbp iicldd, £Qeter,| n
certain enbodinents, Z ,na%lcqnprjse anot her aryl sulfonate group such as a
phenyl sul f offaf &r a6id SHCHYs Tunstipnabibniaad adiygreny finstieweditat e, di phenyl et her
sul fonat e, di phenyl thioether sulfonate, diphenyl alkylene sulfonate,
bi sphenol sul fonate, or other aryl sulfonate. [00461 The aryl sulfonate
di est er [09dg] conpr paexemhplaresdfphed palysstef eiasleasith Oetinapibhal don by the
i sopht hal ate or terephthal ate ester nonomer, or various derivates or salts
t her eof . Theﬂapﬁyﬁéﬁe or arylene glycol nononmer may conprise, for exanple,
et hyl ene gl ycol, propylene glycol, butylene glycol, a bisphenol conpound,
or any of a variety of derivatives or salts thereof. These types of
nmononmers may be used in various conbiZRati ons to provide various types of
sul fonated pol yesters. Exenplary aryl\ sul fonat e nononers include, by way of
exanpl e, sufonylphenyl-dicarbonq;hox_éﬁ%qyzenesulfonates, :
sul f ophenoxy- di car bormet hoxybenz ul es, and w
sul f onyl napht hyl - di car bonet-he: ne s—-The preparation of
sul fonated polyesters with these rs is described in U 3.  Patent No.
3,734,874, the disclosure of which I's incorporated herein byeaeference. 11

wherein Y is 'any alkjrlgne or érylene group, Z is arhydroggn?_r_hetal atom, alkyl, alkoxy,
éryl, aryloxy, or other group, and n is an integer having a value between 3 and 100,000,
and more preferably between about 10 and about 10,000. In certain embodiments, Z
may comprise another aryl sulfonate group such as a phenyl sulfonate, naphthyl
sulfonate, biphenyl sulfonate, diphenyl ether sulfonate, diphenyl thioether suifc')nate,
dipheny! alkylene sulfonate, bisphenol sulfonate, or other aryl sulfonate.

[c046] The aryl sulfonate diester may comprisé, for example, a squoﬁated B

~ orthophthalate, isophthalate or té‘rephthalate ester monomer, Or Various deri\:/aters or salts -

thereof. The alkylene or arylene glycol monomer may comprise, for example, ethylene
) glycol, prop_ylene glygol_, butylene glycol, a bisph¢n01 comp‘c‘mnd,. orany ofa Va;r_iety of

derivatives or salts thereof. These types of monomers may be used in various
combinations to provide various types of sulfonated polyesters. Exemplary aryl
sulfonate monomers include, by way of eXamﬁle, sufonylpheny1~dicarbomethoxy—
ben'zenesulfoﬁates, sulfophenoxy-diCarbomethoxybehzenesulfogates, a_nd
sulfonyl}mphthykdicarbomethoxybenienesulfdnates. The preparation of _sulfonate-d

: polyesters with these monomers is described in U.S. Patent No. 3,734,874, the disclosure

of which is incorporated herein by reference.

11



22 DEC 20 [0047] In specific enbodinents of the invention, the sulfonated
potyester may conprise a polynmer nmade from a sul fonated phenyl SU|{?%%E%MB
ester of a phthalate conpound and an al kyl ene gl ycol; such as the

sul fonated polyester (3) Sa3MR 1-R2 0 302 011 --ICH2 7 (3) wherein Mis
a hydrogen, metal atom alkyl, aryl, or aryl .sulfonate group, and Rl and R2
each individually conprise hydrogen, al kyl , aryl, al koxy, aryloxy, sulfonate
or aryl[0047 f onat Im, sppciifis emboﬁm@wf tharivegtien, Wad néfobemd@ekyetteamdy ﬁ:ﬁlnplémd n
is an integer havin val ue between 3 . ang 100, 000,. a nor e ra |y

bot ween abodt PAGSH ARG w“%aetmﬁpgmé]w& e s sp R aid

i nventi on, té}pal§y{hlflé)§@€ﬁdsdgﬁ|a¥ﬁ§ts%qfoh§te§. gﬁtgyl ene sodi osul fonyl phenyl

i sopht hal yl sul fonat @ havi ng t he general ornu (4) So3Na OO0 -{-- ol
O CHi2CH2 5 (4) The sulfonated polyester (4) may be prepared by a polymeric
condensation reaction of ethylene glycal, yth

4- sodi osuf onyl phenyl - 3, 5- dlcarboneth 5benzenesulfonate A 12 22DEC1QO6
portion of the 4- sodlosufonylphe |carbonethoxybenzenesulfonate
nononer may be replaced in part un -sulftonat ed phthal ate nmononers such

as 3, 5- dlcarbonethoxybenzene and/or //Zdlcarbonethoxybenzene to reduce
t he nunber or - ~

i O—tCH—UP)n |
I\/ | | BE)

wherein M is a hydrogen, metal atom, alkyi, aryl, or aryl sulfonate group, and Ry and R,
 each individually comprise hydrogen, alkyl, aryl, alkoxy, aryloxy, sulfonate or aryl
sulfonate, p is an integer having a value between 1 and 10, and n is an integer having a

value between 3 and 100,000, and more preferably between about 10 and about 10,000,

[0048] . In one embodiment of the invention, the sulfonated polyester is a polyethylene

sodiosulfonylphenyl isophthalyl sulfonate having the general formula (4)

S0sNa

@)

The sulfonated polyester (4) may be prepared by a pdlymeri-c condensation reaction of

ethylene glycol with 4-sodiosufonylphenyl-3,5-dicarbomethoxybenzenesulfonate. A

12



| evel of sulfonate groups present in the sulfonated polyester. The
- 4-sodi osuf onyl phenyl - 3, 5-di car boret hoxybenzenesul f onat e nmononer
repl aced, in whole or- in part, by various other aryl sulfonate di eﬁ@%?@@ :
noted above. The preparation of sulfonated polyesters of this sort is well
“known and is described in U S Patent No. 3,734,874 noted above, and

el sewhere. Sul fonated pol yesters nmade fromaryl sul fonate nononers are
commer ci al | y panminl odiitheed-fedoomuiamil phesys birdiesbortethbatentaksul fonAgemosof@049]

ahtch 1 ower HbeCR BHE B ot SR e G R e eaB U A0 By L sos after
bei ng i ncorpefcaéb%%eﬂmx%e&z&gﬁ ?ﬁi/&@ﬁ@fdﬁ%r %4@%@ V\%zeﬁﬁecg%ﬁll% Yhe ﬁdﬁ?oer or

surface-active agent 15 a s or ‘'waxy so m nim zes

m gration or lavehmﬁmlfoﬂa"te)grotupepweﬁtanmecsﬁﬂfohMectpaltyesng THael- s:dhusbfdmytﬂxenydf t he
surface- actlve g @xm%e; IS referabl to be su&fgéﬂhat { is difficult
to di ssol ve ér EFrepEFisexy n%'\%ﬁeé‘ll DAF‘-’SIBD%QI%?@F%H’%Y@ PhaR WHOIS GFdD RgbiYs ar e

those which gre,, cons n@@"sﬁ% a&&&%%eheieh%b&&é engll ea&tgﬁ ﬁ'm)i‘ejs fihh ﬁ‘zﬂ@cpl e.

[ 0050] Exanples of so swt surface active ag t he
i nvention i palyedes of tis mttilsrmdll Isuovfrearidd n tisscabedinds. SePgtent MaskT, 8 galoatd n,

t ragacant h, Xes teric n raffin, acacia, | atin, chol est eroI
esters and tgﬁﬁﬂey%@rqqmere( éu?f?@ﬁieemo es’@ﬁ‘r@%‘?@t é‘?ﬁl@)@% ongle BORYBF Sty | ene
fatty al coho} I%tng a?rQﬂJHIé %H{%&%S jjesesters, polyoxyethylene fatty

acid esters, r |ta esters, glycero nDnostearate ~ pol yet hyl ene. gl ycol s,
cetyl alcohol cetostearyl ‘al cohol, stearyl al cohol, pol oxaners,

polaxa nes, 2 yl cel | 'ul ose, hydroxyceIIuIGSe hydroxy propylcellulose
hydrpx ”r Q5 EVF&eIIquse ‘noncrystalline cellulose, polyvinyl alcohol,
pol- v1ny|pyrroI|done . and synthetic phospholipids; and (c) anionic ‘
surfactants such -as potassium laurate, triethanol am ne stearate, sodium’
lauryl H@udhte, aﬁ’kﬂ}'i;urﬁmbﬁg&wgwtsemefut fdrftb& prssers @giention adeg;urfacnmts gihodt y| -

M o L R B LR s

their salt S) ihe@ﬁﬁoﬂa%ed‘po@?esﬁ&ch?ﬁ%bly, the surface~act1ve agent is a solid or waxy solid,
which minimizes its migration or removal from the surface of the coating. The solubility
of the surface-active agent in water is preferably to be such that it is difficult to dissolve
or disperse in water. Also preferable surface active agents are those which are

considered environmenfal]y friendly and biodegradable.

[0050] " Examples of some sujtable surface active agents ﬂséble with the iﬁvention
 include: (a) natﬁrﬁi surfactants sucﬁ as e.g., casein, gelatin, tragacanth, waxes, enteric
) resins, paraffin, acacia, gelatin, cholesterol esters and triglycerides; (b) nonionic
surfactants such as lﬁolydxyethylene fatty alcohol ethers, sorbitan fatty acid esters,
polyoxyethylene fatty acid esters, sorbitan esters, glycerol fnonostearate, polyethylene
glycols, cetyl alcohol, cetostearyl alcohol, stearyl al-cohoi, poloxamers, polaxamines,
methyicellulose, hydroxycellulo‘se,.hydroxy propyleellulose, hydroxy T
-propylmethylcellulose, noncrystalline celluldse,- polyvinyl alcohol, polyvinylpyrrolidone, -
and synthetic phospholipids; and (c)_aiiionic surfactants such as potassium laurate,
.1triethan01arnine ste_:ara”te, sodium laury! sulfate, alkyl polyoxyethylene sulfates, sodium
alginate, dioctyl sodium sulfosuccinate, negatively charged phospholipids (phosphatidyl
glycerol, phosphatidyl inosite, phosphatidylserine, phosphatidic acid and their salts), and



negatively charged gl yceryl esters, sodium carboxynethyl cellul ose, cal cium
carboxynet hyl cel l ul ose, and sodi um dodecyl sul fate. In certain enmbodi nents
cationic surfactants may alternatively or additionally be utili ze&ZﬂEﬁ)ﬁ}ﬂﬂ
, Various blends of natural, nonionic and/or anionic surface active agents
may be wutilized in the forrrul ation of the hydrophilic coating-of the

i nvention. Additional exanples of anionic surfactant groups include

sul f oni ¢ aci nkgatil ¢l chakedplgterglidsias, e;sdmnﬁd:ekbdn&;@lfb?tb:ﬂéeliﬂbsfeowtmm phosphori c
acid esters, and car bg?%l ic acid salti These anionic, surfactants tend to
be good’ sol uBArPaRyEEhy; lupsgeingsediumetederyspispein gﬁrtape@sb?dlmeaﬁéﬁﬁ*%c

ani oni ¢ Surfﬁﬁﬁﬁ%ﬁﬁﬂ\{ ﬁ%ﬁ%ﬁeﬁ%rgﬂ&ﬁo%l?)hbé&ﬁde vention include GEROPONTM

T77 (N-ol eyl taurate rumsalt, available from Rhodia, Inc.)

.and Aerosol OITM (d| - sooctyl sul phosucci nate, sodiumsalt, available from
Cytec |Industries, Inc Bot h of these _anionic surface actl ve agents have
strong @81l ng anHarwéé%Pﬁaa@%wmq%anq @(%BQHIN@WTFW@@U%@J%% BHL R are

char act er | zedd bt iy ap g A Br.8UBLL 0Bk 0,00 L BRLZ eaRaRLES 3Dy [0

wat er. Exanples o erre noni on S Thc pol'yoxyet hyl at ed

al kyl phenol sexaaipmhﬁlan@hftwcwﬂaabﬁﬁgmﬁ@sahklﬁﬂ’élaﬂﬁ:imaeﬁdi@xadtsahl%holémﬁates
al kanol am des. Nonionic _surfactants also tend to be good sol ubilizers and

are rel ati veﬁ“g’lylb?i@ﬁ{l%%}lf,onaf[eé(l%l@fp}{%'ﬂélclﬁ;ﬁé@ﬁﬁh|a§élcﬁlgb0xél%aﬁ%¢ saltsofThssr anapstie
factants:
no o SU" & PRAG S, 098 AU RS, Sl i LRl 19 Surfactants

copol ymers of ethylene oxide and propyl ene OXI de avai | abl e from BASF;

pol oxam nes, such as TetronicTM 908 (T908), which is a tetrafunctional bl ock
copg} yn@pf’%ierl vedPrEfaie Seqgieuriae acdyF EBHS &I use h‘ﬂﬂlbefh@ llﬁé@PH‘én @sthdsr opyl ene”
oxrde to @Tﬁ""'&f’? T

al kyl aryl F ?her ﬂ@ ?I\ég‘ N@%@ﬂ%ﬁ%ﬁ@% 5(%"!37 em cg%%o 151§';)
(oxyet hyl en&mdo&@dgoﬂbﬂﬁw(én@octjdbﬂpkoqnobmmer sodBlmcaﬁlma@af[MEﬁBnﬁ@ytePI uor ni c
TM P105 (ethyl ene o et hyl.ene oxide) tribl ock copolymer

Iene oxi.de-
are an- excellpéﬁlﬁtrlgsoﬁt?grl thﬁ??da”é‘i’réc é‘érﬁ?é?teéiﬁl\je %F%hadéﬁgan%ﬁ’ﬁm%ﬁﬁ ytic.

- dispersing properties.

[6053] Nonionic surfactants are characterized by hydrophilic head groups that do not
ionize appreciably in water. Examples of preferred nonionic surfactants include
| polyoxyethylenated alkylphénols, alcohol ethoxylates, alkylphenol ethoxylates, and
* alkanolamides. Nonionic surfactants also tend to be good solubilizers and are relatively
nontoxic.
) - [0054] More specifically, examples of suitable nonionic surface active agenté inélude_ |
~ one oi: of the following surfactants: polaxomérs, such as Pluronic™ F68, F108 and F127,
which are block copolymers of ethylene oxide and propylene oxide available from
BASF; poldxamines, such as. Tetronic™ 908 (T908), which'is a tetrafunctional block
copolymer derived from sequential addition of ethylene oxide and propylene oxide to
cﬂlylene-dlamme available from BASF; Triton X-100, Whlch is an alkyl aryl polyether
 available from Union Carbide/Dow Chemical Co.. Poly (oxyethylene-co- oxypropylene)
block polymer, Pluornic ™ F68 and Pluornic ™ P105 (ethylene oxide-propylene oxide-
ethylene oz{ide) triblock copolymer are an excelleﬁt solubilizers and are generally

considered non-hemolytic.
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14 -2 2 DEC 2006 [0055] The surface active agent maybe chosen from a range
. of comercially avail able surfactants |ike those disclosed above and in
particular, e.g. Aerosol TM OI, GeroponTM T77, PluronicTM P105, an(é ? DEC 06
Pl uroni cTM F68. Vari ous conbi nations of these anionic and nonioni
surfactants give satisfactory results in the formulation of the coating of
‘the invention. Hydrophilic Coating Methods [0056] The net hod of coating
medi cal inplenents with a hydrophilic coating in accordance with invention
conprises_coating the npedical inplenment with an aqueous solutjion conprising
a di spell85n or sHPLIIERE FtvE agenaRdechosss s parngg i camspfreiadp avallgbley e

oot Tne oL Re SRR R Al LSRR ML SPIRELRER Y00

t he coated ne € CcOoa 1 eved a ed | evel

of hardness TEN®LgbhETMYPYIRARE PREKIE™ PES. MEGH AR cohliARNbf the@addidtde bie

medi cal inplenment may conprise spraying, dipping, and/or rolling the
~aqueous di spmns@msw%ac@@twmaw@facm:eresnkﬁsjrnd bformalasivatai ke enativg vhkemedi cal

i npl ement. Qther. coating techniques known to those skilled in the art of
coating steel" & pl astic medical devices are also useful in the nethods of
the invention. [0057] The drying tinme will depend on the drying tenperature,
with higher drying tenperatures requiring shorter drying tines, and vice
ver sa. %@Wﬁfffaéloéﬁ@g%ﬂ(ﬂd&pl ay a role in determning appropriate drying
times, are the thickness of the coating desired, the efficiency of renoving
excess solution fromthe nedical inplenent, and the size and shape of the

devi ce [pgsd)e coatEkb mE@HS ONSoaSikE Inbedtbal Hndﬁléﬁeﬁt&twiﬂ%hﬁﬁblﬁﬁm BéathpSHl tab! e
conbi nation of drying tenperatures and drying tine for ‘a specific coating in
accoidance agperdandeevith e i asrconiIaBE8oating dramedical imppéerarny Wil ami ageedusr

medL

nydr ophi |1 ¢ SURRBePERENDedberial on itioR o ThERO N SR Ser RS MR e 1o
one hour andcfvehgnabile medid bP codtngteedita iapRitenBini fthescohieR drying -

the coated medical implement until the coating has aéhie\lr.ed a desired level of hardness

and strongly adheres to the medical implemént. Coating the medical implement may

comprise spraying, dipping, and/or rolling the aqueou§ dispersion or solution of the

hydrophilic coating onto the medical implement. Other coating techniques known to

those skilled in the art of coating steel and plastic medical devices are also useful in the

methods of the invention.

[0057] The drying time will depend on the drying temperature, with higher drying
- temperatures requiring shorter drying times, and \}ice versa. Other factors which play a
- role in determining apprépriate- drying ftimes, are the thickness of the coating desired, .the
efficiency of removing excess solution from the medical implement, and the size and
shape of the device to be coated. Persons skilled in the art can determine a suitable
combination of dryi‘ng temperatures and drying time for a specific coating in accordance

-

with the mvention.

[0058] - In general, the di'ying time for medical implements, such as a capillary or
" microneedle, dip coated with the hydrophilic compositions-described herein, range from
about 5 minutes to one hour and preferably from 10 minutes to about 30 minutes, when

. air-dried at 45°C to about 65°C. Faster drying cycles can be achieved at temperaturé‘s' of
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air-dried at 45C to about 65C. Faster drying cycles can be achieved at

- tenperatures of 15 2 2 DEC 2006. about 65C to about 70C -80C with

sufficient drying of thew=coating in about 5 minutes to about 15mi n_L&kBEC 1086
During this dip and dry nethod of coating a nedical inplement, no toxic
solvents or funes are.rel eased, which is an inprovenment over other coating
currently avail abl e. [0059] I n one enbodi nent, the nmethod of coating a

. microneedl e aboqtisYe o diqupVOig & 0tG evithrsufficera edyieg bfithe caatispinebost firdpeesi on

conprised of approximately 5%t q about % of ul fonat ed. pol yester, such
DTV ANTM N St DB ot ey oo Sl shatiot § noriy iR aak nab of
at | east one i : .

t(ﬁii’(f ACE 6L fukifes 3G RIeassHU %10@1?5/@)‘? E@g{&gg%%%@r %thler coatin

(di -isooctyl sul phosucci nate), GeropohTM T met hy taurgt e),
Pl ur oni cTM PtOmer(tbtdvpilarle oxi de- pr opyl ene oxi de- et hyl ene oxide tri bl ock
copolynmer), and PluronicTM F68 (poly.oxyethyl ene-co-oxypropyl ene bl ock
polynmer) and the |like. The excess aqueous solution is renoved fromthe

m crone and t g j ) - M: at-
50° b0 THSPLA" o pEe RS IHIAAHNS of Codbing A13FronBelé Yo Bitscl MisThill 8%,
i mpl ement s wititroacedStintomad@doywodiygssion corapdsdd dfapporirmatalyigs meabauml 0% of

i npl enment s such .as gcroneedl es that__have a sul fonated gol yester coating

t hereon. The2RR{ Q5T Sweh a3 BASIMAIINE AQP AR AQeRD &Y Meighiomdai ner of
di, Spersi V50 Ml t : itabl e
o fauzouS DusRELRLR, O /8 8] kP Pl o waétgaggsggfa&oe{cﬁgég@ﬁgsp% 2 aRpichadl e

surfact ant nposition as descri ove, one or
nmore needl e§Tadi-tobetylsuipiibnatinaie| @repd: ™M Tt (NraleybE-a et edutaye)di pping into -
t he sol ution fo'-lT()MV\ﬁd@)y d%i ngEijn t_hei manner descri bed above. The kit may
further conpFieeapl ntldChy e OatderRsARY eRf O gt iimlsne REIdsduplog conpbBsdnt s -
w t+ t he sul : } Lon. [ Laplenents.
100611 T ot Py PLRhIEe DANGET dyERFIche v-cx By HhY bk pRB P LE L TR TN
i npl enents  Shebxass apedieliion ingraowddidm geahicseletdiianeé thepmiateds t er

thereon. Them%érgnerg% e ifs %hg‘ggci to dry for 20 minutes at 50-60°C.

Kits

[0060] The invention also provides kits for coating medical implements with a
sulfonated poiyester, and kits containing medical implements such as microneedles that
have a sulfonated polyester coating thereon. The kits may comprise, for example, a vial
or other container of an agueous dispersion or solution of sulfonated polyeéter and a

suitable surfactant having a composition as described above, together with one or more
) needles or other medical implements that may be coated by dipping into the -solution '
followed by drying in the manner described above. The kit may forther comprise prihted
instructions for coating the medical implements with the sulfonated polyester dispersion, .
and drying the coated implements. '

[0061] * In other embodiments, the kit may cbmprise one 61‘ more medidal implements
such as needles having a coating of sulfonated polyester thereon. The kit may further
comprise printed instructions for use of the needles for obtaining a sample of blood or

" other bodily fluid. The kits may still fufther compris;e one or more tests strips, or a

monitor or sensor, configured to receive a bodily fluid sample.

16



conprise printed instructions for use of the needles for obtaining a sanple
- of "blood or other bodily fluid. The kits may still further corrprisi %% -
more tests strips,-or.a nonitor or sensor, configured to receive a 8 'ﬂﬁdﬁ
~fluid sanpte. 16 2 2 D E C 2006 Exanples [00621 The sul fonated pol yester
utilized in the follow ng exanpl es has a glass transition tenperature of
approxi mately about 55C, and is base he sul fonat ed pol yester (4)

~di scussed above. - This sul fonated pol € s commercially available from
Eastman Chemical Co. under the product nanme of either Eastnman ABSS or
AQBSD. AB5S is the solid formand theAQSD is.a 28% wat er di spersion of
AQB5S. Zq’boncent’l"ihatsuﬁwat@qulmtep@nye@i igrthe follomenpepaeguiss Hasrrgldsatiamitiaf t he

Lo 000by welgrer e eapro R ED S porac o ordre et e el e o °
US3734874 nohpduabeisovel qq)lﬁ%hlﬁgﬂzﬁecﬁ Bblh'@é%ﬂg cSﬁﬁ?dEP&El Q\Va‘ﬁaﬂl‘étﬁa:fngg%ﬁmﬁl? as to

provi de those of ordinary skil e art wmth a conplete osure and
descri ption Ghemial Co. WCETIEMOMEHMeObﬂﬁEeEastman\ﬁd@iiﬁ)mr AQADare)336tis

i nt ended t th t th
I-inn\e/(ra]nte i onon L@ g cﬁﬁf‘%@ééwﬂ 2&2"3‘?’!@% npqorgé{lros %2553§g§heﬁ§h{eeﬁﬁfé9%w are
all or the gpy em@e@t mné fqRet ﬂfrﬂﬁ@anoﬁfoff%{et&mﬁﬁa’ﬁnﬂﬁféﬁcaﬁ%%% r%g%c S but

accuracy with respect to nunbers used (e anount s, tenperature,
some. exper i néAtH% andarefermbly romabati i)i@le%bmhzchghe imwelennihid silfonatddn| ess

i ndi cated ot h rw.se sS,a b ht, nol ecul ar wei ght is wei ght

aver age nol eB P’%ﬁl I\Réf‘igﬁ’ffltoeq &gé%‘%?é ¥t§dwﬁ Ygeegrees Centi grade, and

pressure is at or near atnospheric. EXAMPLE | Wettabili ty and Tacki ness of

vari “pus Hydrophilic Formul ati ons. [00641 For this Exang formul ati ons were
eﬂ@da

pr epar el043H t est &be Erloydegiexanpled ae pusfostheelas ’E@pmfva;lc f@ndlaarpIShléltmc PET.

film The f | d f k d
et L 11ty A e Sl HEIRER: el anBRe o il e adbos B mmera

pol yester invention, and are not intended to limit the scope of what the inventors regard as their
‘invention nor are they intended to represent that the experiments below are all or the
only experiments performed. Efforts have been made to ensure accuracy with réspect 1o
numbers used {e.g. amounts, temperature, etc.) but some experimential errors and
deviations should be accounted for. Unless indicated otherwise, parts are par{s by
welght, molecular weight is weight average molecular weight, temperature is in degrees

Centigrade, and pressure is at or near atmospheric. -

- EXAMPLE 1
D

Wettability and Tackiness of various Hydrophilic F ormufations.

| [0064] . For this Example, formulations were prepared and tested on both a stainless steel
surface and on a plastic PET film. The formulations were tested for tackiness, d@rability
and Wettability. TABLE 1 shows the parts/volume of aqueous stock sulfonated polyester
solution to parts of surfactant stock solution to parts of water. The sulfonated polyester
stock solution was prepared with 28% by weight ef solid in water (EASTMAN AQ 55D
is 28% solid sulfonated polyester by weight in water. All of the surfactant stock

solutions were prepared as a 3% by weight of surfactant in water. Surfactants tested
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solution to parts of surfactant stock solution to parts of water. The

» sul'fonated pol yester stock solution was prepared with 28% by wei ght of
solid in water (EASTMAN AQ 55D is 28% solid sul fonated polyester _by ?2viEiCdnis
. in water. Al of the surfactant stock solutions were prepared as a 3% by
wei ght of surfactant in water. Surfactants tested 17 22DEC2006 were
“Aerosol OT (anionic), Geropon T77 (anionic), Pluronic P 105 (nonionic),

Pl ur oni ¢ F68weSiAsretol O76@010aMm, Getppen 677 tmuiaicpRiuratic PT0e(rohemioaPluronic

conposi tion es factants is discussed,above. [0065] The hydrophilic
cogF ing for %%a%i‘ 3’&?@“&%@@&5 8f°?tﬁ@r g@ﬁﬁpﬁmfﬁaﬁﬁ#%ﬁ@’ Ofg‘ﬁ?s(?)pl)ri alto e
amount ( part§yfaefngyd fenatethyetyester and surfactant stock solutions with

the specified amount of water as listing in TABLET. The surface to be
coated was di pped into the aqueous dispersion of the hydrophilic coating,

R - R B R S AL S S e
The t acki nesgpipriatamGfRiRg) Yo BaLE8E 51)12@9&%&@@&9@4 stdcRUBSHItRYAs Qhihihe

surface coating and the wettability of "the surface coating was determ ned
by measur i ngpetifed eontrict! veateyl as ligfingvait BABRWEL h Tae GoficorrebecoftebwaRdippedart
Inc. To test, ¢ dur abi l,i ty .of h oati.ngs, .th oat | wer e hed t hree
s i ¢ h vEEeRe POoPOhEEPTy SR gL bR LI bR Rt B Becsmaretine
coating. [O0Q&édss EARE frod MOV ERE! ThOGurERB WS h3aBYRE to 88t §$nihu@pd: O did
not forma suitable hydrophilic coating on either stainleéss steel or
plastic. Al 180e%0°Chire adonepdl eis ovemxcept for sanples 3, 4 and 7, were found to
be non-tacky after drying. [0068] Tests were al so conpleted on fornulations
whj"? conprised nore than one surfactant: Fornulations with a conbination-

of ~Aer qaeée]OT andrHalthidl@idse oPthtQea®ig Whs ddeBRBRQNLY iy seRftoREMA @ BE theRiBacaer e
al so found to be.non-tacky and wettable as showi  w.th sanples 13-16 of - =

. TABLE 1. [o0w®atingrndsthexerphitodibasurfase ssatitgavascdsitrmins! by mpassting st ant s i n

the final contact angle of water with a Goniometer from Rame Hart Inc. To test the durability of
the coatings, the coatings were washed three times with water followed by again
measuring the wettability of the coating. |
[0067] " TABLE 1 shows that the control samples, samples 1 and 9 did not form a

- suitable hydrophilic coating on either stainless steel or plastic. All of the samples,

except for samples 3, 4 and 7, were found to be non-tacky after drying. -

o~ 10068} Tests were also completed on formulations which comprised more than one

| surfactant. Formulations with a cembination of Aerosol OT and Pluronic P105 or of
Geropon T77 and Pluronic P105 were also found to be non-tacky and wettable as shown
with samples 13-16 of TABLE 1. '

[0069] This example demonstrates that coatings with surfactants in the final .
concenttation range of about 1% to about 3% by weight of surfactant in the aqueous
fbnnula-tion (which is equivalent to about 2% to about 20% of the total solid weight of
the dried formulation) gave desirable results for being durable, non-tacky and véry

wettable.
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concentration range of about 1%to about 3% by weight of surfactant in the
aqueous fornulation (which is equivalent to about 2% to about 20% of the
“total. solid weight of the dried fornul ation) gave desirable resulztzs E E
bei ng durable, non-tacky. and very wettable. 18 22 DEC 2006 TABLE- BEC 2006
1: Tacki ness and Wettability of Sel ected Hydrophilic Coatings Sanple

Formul ati on of Hydrophilic Coating Tack H2O H2O Nunber Sul f onated

Pol yester: Surfactant: water wettable vvettable (Parts per Vol unme of Stock
Solutions) after washes 1 1:0:2 Control NO NO ------ 2 1:1:1 Surfactant =

Sur T act anto o &t aEheit 4 R R o Bl o5 2 10

Sur f actldample Si Fovetuldon /@0 MhiliESoaflg 8 1:1: 1 Surffaget anti,® Pl urjgnicc T
P105 SliiNthtey |Y&bforeRd lester: ISupkiciaas it = Pl uronijcTM F68 NQXES |LesSp1e10
1:2:0 NO - YES (IP%EFP Folhmb: O?S@oci)ﬁ}!%t YES 12 1:1:1 Surfact antlégaycerol
NO NO ------ 13 (AEROCSOLTM OT RONI CTM P105): 2{NO YES 14
2: 0.5 (FAERSSEHTM-OH——0-5—(PLUR CFMP105)— 3 NO-YES- YES 15 2 1( M
T77) : 1(ép|=u;@w L‘Q‘% {3101:\ : ) 2 DJ% YES 16.2:0.5 MR(PM/I T77) 05 '
( PLURONECTM P10BY:L 3 1\|o YES YEyrfaptapivpiErgsol™ OT NO YES YES
3 1:2:0 YES YES YES
4 1:2:3 : “ | YES YES Less
5 NEREE Surfactant = Geropon™ T77 | NO YES "+ YES
6 - 12:1:3 ' * NO - YES Less
7 1:1:1 Surfactant = Silwet™ L7600 | YES YES YES
: 8 1:1:1 ' Surfactant = Pluronic™ P105 | Slightly | YES YES
} 9 1:1:1 : Surfactant = Pluronic™ F68 | NO YES Less
10 1:2:0 ] “ NO - YES Less
11 151505 L . NO. I|YES  |YES "
12 1:1:1 Surfactant = Glycerol - LNO ~ INO |-
13 2:1(AEROSOL™ QT):1 (PLURONIC™ P105): 2 - | NO "YES YES
14 2:0.5 (AEROSOL™ OT):0.5 (PLURONIC™ P105): 3 NO YES - YES
15 | 2: 1{GEROPON™ T77):1 (PLURONIC™ P105): 2 NO YES YES
16 2:0.5 (GEROPON™ T77):0.5 (PLURONIC™ P105): 3 NO YES YES
EXAMPLE 2

Contact Angle of Water of the Hydrophilic Coatings

[0070] This example demonsirates the wettability of various formulations of the

U

hydrophilic ¢oating on a plastic surface, 5 mil Melinex polyester film available from
DuPont. The method of boatihg the Melinex film was similar to the method described
Example . The stock soiutioné of the sulfonated polyester (AQ55D) and the surfactants
used in this example were prepared as described in example 1.

{0071] TABLE 2 shows the contact angle of water measurendents of various hydrophilic
coatings of the invention as well as Melinex coated with an antifog coating (3M™
Antifog, Part# 3MM 9962/387) as a control. The % of sulfonated polyester by weight of

total dry weight of the composition was 90-95 % for all the formulations presented in
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Contact Angle of Water of the Hydrophilic Coatings [00701 This exanple

., denonstrates the wettability of various fornulations of the ., hydrophilic
‘coating on a plastic surface, 5 nm| Melinex polyester film avail abf & DFEQes

DuPont. The nethod of coating the Melinex filmwas simlar to the nethod

described in Exanple 1. The stock solutions of the sulfonated pol yester

(AQ®SD) and the surfactants used in this exanple were prepared. as descri bed

in exanpl e 1TA{Eﬁ(f711Th¢BTIEEYQa$hQﬁSHfﬂ¢@ﬂt@N@IaUITAB@E@'Z ot thaapereeniebsufastmnt s

of various hydrophil i n tion.as well as Melinex coated
with an antifdgd™ g%%f)fﬁlﬁt‘ict%?w%ﬂﬁ fg](ﬁl 55?13 iefQRteD 62/ 387) as a control.
The % of sul fonated pol yester by weight of total dry weight of the

conposition was 90-95 % for all the formulations presented in 19 -2 2 DEC
2006 THBIE 2. Théwode fwnreniess aglesimatar st “@udﬂncludedﬂtheanmir@gInhele

percent of sugfactant, b ht of the tota hilic
coati ng. [009%%‘ -mgertdaopﬁ?t\;gn Lﬁtmgq.?&egle(# g%’rvbh? ﬁﬁrgﬂl‘fgded
both I eft anghainghlepsdseified meABEE\@awBLCEQQ vek t}feqaﬁge%fof%ﬂla& RYHEABNL S,
were conpl eted for Phe hydr ophi | | coatings represented i.n TABLE 2. TABLE 2
gi ves the r amgesuwohcnt galiacas \aﬁgaﬁhofavwageemeasnmm Erdrydropdflicematisgankld  as

t he average asurenent for hydrophilic coatings Al - b. E2. = TABLE 2:

Cont act Angle-of Water Measurenents Sanpl e Description Range of Average

Val ues Val uetAGynt p.otodMiAligle §OFak MindRcBed) A 10% AERCSLTM OT 3.9-13.5

7 A2 5% T I179 9  BI1T09%PCURONICTM+ W 57 0
PLURON CIM P10 f‘%é%“ﬁ“ﬁ Vi e
‘ _ alues Value
PR Control | 3M Anti-fog 17.6-23.9 2]
) Al | 10% AEROSOL™ OT 30135 |7
A2 5% AEROSOL™ OT - | 5.2-11.9 9
Bl 10% PLURONIC™ P105 o 6-9.57 8
B2 5% PLURONIC™ P105 7-12 9
Cl 10% GEROPON™ T77 5.9-8.8 7
C2 5% GEROPON™ T77 7.5-8.8 8
D1 5% AEROSOL™ + 5% PLURONIC™ P105 7-8 8
D2 2.5% AEROSOL™ + 2.5% PLURONIC™ P105 | 6.6-8.5 7
El 5.0% AEROSOL™ + 5.0% GEROPON™ T77 5-10 8
E2 2.5% AEROSOL™ +2.5% GEROPON™ T77 - | 6-8 7
[0073] - ' This example provides further evidence of the wettability of the hydrophilic

coatings of the invention as well as the a method of applying the coating to a plastic

surface.

EXAMPLE 3

Hemolysis Test
[0074] " The hydrophilic coating with the formulaﬁon of 2 part AQS5D (28%); 0.5 part

Aerosol OT (3%); 0.5 part Pluronic P105 (3%); 3 part water was tested for hemolytic

activity against human whole blood.

[0075] " In order to maximize the surface contact between the hydrophilic coating and

blood volume, capillary tubes were used to'conduect this experiment. Plastic capillary
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C 10% GEROPONTM T77 5.9-8.8 7 (C2 5% GEROPONTM T77 7.5-8.8 8 D1 5%
AERCSOLTM + 5% PLURONI CTM P105 7-8 8 D2 2. 5% AEROSCLTM + 2. 5% PLURONI CTM P
105 6.6-8.5 7 El 5.0% AEROSOLTM + 5. 0% GEROPONTM T77 5-10 8 E2 293%¢C 7006
AERCSOLTM + 2. 5% GEROPONTM T77 6-8 7 [0073] This exanpl e provides turther
evidence of the wettability of the hydrophilic coatings of the invention as
well as the a nethod of applying the coating to a plastic surface. EXAMPLE
- 3 - Henol ysi sibdelsdviddDih [Therdfitledphthlthechpbaphiig cauting ahballbwedtd adddfor of 2
part AQS5D (28% ; Oélgxpart Aeragsql OT (3% ;. 0.5 part. Pluronjc P105 (3% ; 3
part wat er waserBLY JekFEST CRERD FYHTIRn Wa&mquwuagmm@bmﬁ%ﬁn%%qh@ cynbey.

- [0075] In or - L e N

oat i hg and "B S SSRGS e pitel “PA SONEF s ERRRELIGR (Y PR oaSi
experi ment . ) bairk at roapi teingenptur? thsid2DEERIG6aledl ubgainBastmgningeapiobs wer e
filled wth the hygrophi |ic coating and allowed to stand for 5 seconds.
Excess coat i HBOWHRLA$DaEs drai ned out by touching the end of the capillary
tube with an absorbent tissue paper. The capillary tubes were allowed to dry

for at least 20 hours at roomtenperature inside a tightly seal ed contai ner

cont ai nfongelcopi ous samplewinoahaldelsile bRt srom b AGHRH ddn&and 8e@f ThodRRI whol e
bl ood froma human donor was' used. The dry capillary tubes coated on the

i nsi de wi t h tmBlaryBbeperatsdonbadpnde vtk the kydpenhilie ¢eatiag mixtre wersdiligdovich

bl ood sanpl e +di PRI Eltl]ﬁ | . tilhiaed angle. .The.end of
each tube Wa%1 Qé‘ﬁl %ﬁ%ﬁ%’/&g%a e%lby\nﬁﬁj H%F%E E‘go eg élgﬁ%r?g‘goc@atrrﬁgﬂ{r? aggf;ei |"a leg@ﬁ ?om
Chase | nst resak ntbeGoaspuickivesdaledoslitl b bhbedeblithesonywiad haaithbtnfréheallfassi. des and
all owed to incubate ‘ ) L ,
. Instrument Corp. The blood filled tubes were laid on their sides and allowed to incubate
:) at room tempeérature for 0, 1, 2, 3, 4, and 5 minutes without disturbance. At the end of
each incubation period, a blood filled capillary tube was p‘uf on a Readacrit Centrifuge
available from Becton Dickenson and the blood cells were spun down for about 1-2

minutes.

[0077] After centrifugation, the plasma was observed for any yellow of red tint which
would indicate hemolysis. No color variations were seen in the plasma of any of the

samples, including the 5 minute incubation time point.

[0078] Thus this experiments demonstrated that the hydrophilic coating' was non-
__ } » | hemolyiic.
[0079] While the present invention has been described with reference to the specific

embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scvpe of the invention. In addition, many modifications thay be made to
adapt a particular situation, material, composition of matter, process, process step or '
steps, to the objecﬁve, spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.
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at roomtenperature for 0, 1, 2, 3, 4, and 5 m nutes w thout disturbance. At
the end of each incubation period, a blood filled capillary tube was put on
a Readacrit Centrifuge available from Becton D ckenson and 't he bT?Q@quMEs
were spun down for about 1-2 mnutes. [0077] After centrifugation; the

pl asma was observed for any yellow of red tint which would indicate

henol ysis. No color variations were seen in the plasm of any of the
sanples, including the 5 mnute incubation tine point. [0078] Thus this
experinments denonstrated that the hydrophilic coating was non- henol ytic.
[0079] While the present invention ﬁ%ﬁﬁkﬁn described with reference to the
specific enbodinments thereof, it should be understood by those skilled in

t he art Whhtds clgimed Sus changes may be nade and equival ents may be substituted
wi t hout departing fromthe true spirit and scope of the invention. In

addi tion, many nodifications may be nade to adapt a particular situation,
mat eri al-, cofvpoBiositiomiopeoatipg efaredicprimplements, prsiséefst ep or  steps, to the
objective, spirit and scope of the present invention. Al such nodifications
are intended to be within the scope of the clains appended hereto. 21 22 DEC
2006 CLAI MSaaatopdedoiesteisl is: 1. A conposition for coating of nedica

i npl enments, consisting of. (a) a sulfonated polyester; (b) water; and (c) a
surface actiye agent, 2. The conposition according to daim1l, wherein said
conposi tion bﬁﬁgF§@%: (a) between approximately 0.5% and approxi mately 30%
of said sul fonated pol yester by weight; (b) between approximtely 0.1% and

. 0 . . . _
apprOX|nateI%)géaﬁiegﬁ%g%gﬁrface active agent by weight; and

2. The composition according to Claim 1, wherein said composition comprises:
(a) between approximately 0.5% and approximately 30% of said sulfonated polyester by weight;

(b) between approximately 0.1% and approximately 5% of said surface active agent by weight;

and
(c) between approximately 65% and approximately 99.4% of said water by weight.
3. The composition of claims 1 or 2, wherein the medical implement is a needle.
4, A method for forming a hydrophilic coating on a medical implement, comprising:
(a) providing an aqueous dispersion comprising sulfonated polyester and surface acti_ve agent;
(b) contacting said medical implement in said aqueous dispersion; and
(¢} drying said medical implement.
5. The method of claim 4 wherein said medical implement is a lancing implement.
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(c) between approximately 65% and approxi mately 99. 4% of said water by

wei ght. 3. The conposition of clains | or 2, wherein the nedical inplenent
is a needle. 4. A nethod for formng a hydrophilic coating on a nmediZzaf( 2006
i npl enent, conprising: (a) providing an aqueous di spersion conpri sing

sul fonat ed pol yester and surface active agent; (b) contacting said nedical
i npl ement in said aqueous dispersion; and (c) drying said nedical inplenent.
5. The method of claim4 wherein said nedical inplenment is a |ancing
inplement. 22 2 2 DEC 2006, 6. The pethod of clajmb5, wherein the nedical
i npl emefit i sT Mfthod Shglaim % wherein theppedicalimplsment i RiStPRFRYlea coating t her eon
conprising the conposition of claiml1. 8 A kit for drawing a sanple of a

bodily fluid, c risi the nedical needl.e of claim.7, and a test strip
cont i gufed b aERreR i b fbre SgporGPrgod e fapontci of i
8 A kit for drawing a sample of a bodily fluid, comprising the medical needle of claim 7, and a test

strip configured to receive said sample of bodily fluid.
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