; e3et : F6NTI uM HYDROPHI LI C COATI NGS FOR MEDI CAL | MPLEMENTS FI ELD OF THE
LNNENTICN [0001 ] The present invention relates to hydrophilic coatings and
t he nethods for applying these coatings to nedical inplenent ych as

| anci ng needl es and the |ike. BACKGROUND OF THE | NVENTI ON [gﬂmwmmyw
medi cal assays are in use that require use of blood or othe d
sanpl es obtained frompatients by a penetrating nedical inplenmemastuch as a
needl e or cannula In _ particular, diabetes patients and patients -on

anti coaguati on therapies nust frequently obtain blood sanples for use in
medi cal assays. The bl dhdroemplicitp dancs eorMppralLIyirLamMeNYEe a needl e t hat
has a small channel al ong which body fluid can travel once the skin is
punctured by the needle. The bodily fluid sanple thus obtained is applied
to a test strip, introduced to qﬁkEPQﬁ; 8F 1S6E$Abndevi ce, or otherw se used
in an assay to nonitor glucose |evels, Tevels of therapeutic conpounds
present [0001f he f | The presentatveatiopradgpes toi lnsirgihiliheodtings ehd the a8ods foror der to
facilitate quick novenent. of the fluid along the channel w thout using a
vacuum or pr 8RN TSR FRAUINGS t%mﬁ%alés&pé%rﬂ%r}tgﬁéghg% lapFige sercHescad ot bire
needl e needs to possess | ow contact angle property with respect to the
bodily fluid. The materials fromwhich needl es can be i nexpensively
fabricated are tough pl asti csBackicretx OF g IywEnNTaoR| y, the surface
properties of these naterials tend to be hydrophobic and do not pronote
capillary flow of bodily fluid through the needle. [0001J Hydrophilic

pol ymer googpch as Nm&yx(e%idayssrsgy%v&é Dy hsetBAtBGHIY @e®f bR OfHed bb@ly Huid

devel oped for use in soft, hydrophilic contact |enses and for use in the
control | ed redmepiseotstingd from naticets by adshetvaling mydica implemeny/suck ahpdeedepr

pol ymers of this,sort b - I I en ed to i V.

bt 1ol 1y o SRR o raither BBl h B AR vl aE R g o s s

i nstances, hfregieatly oBtafif bloed sasled fog uey inahbditalHsdyac ThpbRbd eahplad ddvagst 0
be conpleted on a needle prior to coating.the needle with .1V

hydr ophi I i ¢ Waicaky mvowaﬁe&gleéhatiéfwm&“wyarf%éiongsma%wygl%@ FEBEREht
typically in | i r : : i L

requires expéﬁ%ﬁ@iﬁgg&ﬁgﬁgﬁfg h|g“ﬁggangg%g§ﬂg}%ﬁ@ﬁ%ﬁhﬁgggg%tl %%Qcoatings
on needl es uapplied &xa tesestripnnwohred tas sdecorgesidrkiicg aqothepwisanesed imtanoduced

to the polyner coating to affect. the. pe ability and chani cal operties
of the coati T AURVEr P Ersimdr’ o SEREC R o TR P Tt 13 e i Phs
use of nore e@ePBYerfiey sith@flu@n and/ or use of expensive energy sources,
such as a high intensity UV |anp or el ectron beam generator, to provide
cross-linking in a previously formed coating. [0005) US 4987182 descri bes a
met hod {of3aPP! Y1 Alhrierty HARDle! duSciCABL drfkh: WRLET U 8o atlaindNAulchBETRD! @
sol vent  m xture contal ni ng | sopropanol, nethyl ethy nl?etone and di acet ohe
al cohol to deposiun @ prgsdwephiice or ciat exigmebmsarst thegudhcaf th¢ wéanld tretly foal )

and . ,. poly(vinylpyrrolidone). Evaparation. of toxic_or ic solvent into

The at iosphelSVRI T KRt angl Fhonra e r SebaRrd hedSHus oiR arts Tadipugls Bor

concerns. [ ORB%H nBed 1y i-ataane pRadieNY SabicaRar s RNSh lBL& &@ kdigwn as

hydrophilic coating naterials. However nmer nust be hi hly%furlfled
1€ R

. the poly
in order to Wni@rinaalys theruelpse nreprsiies of theperrarianals tendite be pudap deray be
present int : { i §: tJ for medica
i npl enent s ﬁ8%9%%%2QFH&§gk§%§f§¥#$ﬁh§%§H§&$ﬁ8%ék%%§honaIIergenic and
cause minimal irritation or sensitization to the skin, and urethane-based

coatings _have bee enerally unable to provide this fegture. [0007] US
5509899ﬁ)9%‘gcri besﬁ_r%@&ailépa Y”E&%’;?W(‘Cji_ Ryacere Higepicvhee ag@fi Rgvere
anti - bl ocki r&loq&aag dc%%l%ﬁe&ﬁ?u@éi asofl b mpm&gemabﬂ 1en&e0atd PYusd ﬁlethﬁecondar y

coating prevents erence of adjacent coated devices such as catheters

from adher i ngntrollehcteast btdrugpondrog delacty siidmos.t Angiiehydrogblepodppes oéthion of
secondary, tertiary and higher nunbers of coatings.conpligcates. and .
i ncreases t HOTEHAYBRER IBP“F%%“%W@F%{F Fseééal”inﬁbovﬁrl‘g@%’é@' (gp € g Insertion

| npl ements, ii{?okéheﬂusgm'fl Bodp nofﬁ;&g HRERAS] R vevePla driiBaReashy 6 gl fee [ 0008]
Thus there is a nee or "a hydrophilic coating for medical devices that is
non pretreatment has to be completed on a needle prior to coating the needle with a
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toxic, that is easily applied in a single coating, that is very wettable
and “conpatible to biological fluids, and is sinple and i nexpensive to
i"'npl ement. The present invention 2 satisfies these needs, as wel] as
ot hers, and overcones the deficiencies found in the background art.

Rel evant Literature: [0009] US Patent No. 5509899; US Patent No 4987182,

US Patent No. 3734874.; U tent No,. 5336;, US Pat ent ool 910

SUMMARY OF Tmertrﬁtmamafw%f altﬁeywzagémget RYEAES Jarﬁtrsemeat e Y ARRYeE s

base hydr OPNiief o8tk ifloha X BAIALALAShAR0WRER OIS0 bx BRIV Gl CORT NG
n ecot ]EC rreth and

on to a nedi c I np errent use t

conposi ti onshag m@adedhe aseadfény dropdil madoatm@d enBedieswhattast vel nedtieraspar ed
using a straightforward di p and dry process that requires no other surface
treat ments offOsSHAKINBERAMPS EmiiTAgacedh éhe palymes wjlnagto aifestithgypsrancabifitnn i ¢,

non- henol yt I@Fﬂﬁg}%ﬁg}g%f}%}lg% ?HPE Eat qué‘lvé\;eetgrgg lﬁ%ﬁqg%ﬁl&eoéba%ig By %nfu&uu d

froma punct e subjec n’p03| I'ons for coat

nedi cal i npl egeindssuse ofiprors eomplax Genanationt @i usaobelensiat eﬁlergplsymésesuch
water, and a surface acti gent. The suI fonat ed pol yester corrprl se any
sul fonat ed [RSIAMER Hytensity \Ztﬂ%?t IRy beapyBTSTAYn A R VIS st lking P

certain enb 41$ rhisaehfignat ed pol yester may conprise a sul fonated
pol yal kyl enggjgﬁgﬁ ?ate or rln tures or adm xtures of sulfonated

pol yal kyl ene phthal ates. More speC| fically, the suI fonat ed pol yester may

conpris sulfo t ene| 0 thaI e, ecific,

nbod nOA0Y ey cOnueR LA raciBS asap Bt 4 wiprnils shetres wEeh usoz)
The surface t@ﬁtcla\ae fﬁeﬁmblmv&@mktu&ec@ﬁaﬁnﬂ@rtsdp?&aeot %Et | GhAlkeRE aRAI C
surface active agent or mxtures or adm xtures t her edf e surface active

agents may b@a@mrtcmécrqhel tordeposit pbydraphilic cpatmmtqns:etmg of palytanylbetyrbxindent s .
the surface a ent y 0 ene-.co- ox ene .
bl ock copol y‘?@t(‘ %fqnldf’nﬁ Ecva agﬁ %ﬁoghcec}/rg ‘é%”ﬁtﬂ"é’nﬁ 855’%%5 E)é%rll ock

copol yrer, aalséte@hec)ﬂmdmamtwn a'(s&wdilﬁizﬁtd ﬁfaybsmﬁtsyl sul phosucci nate. The
surface active agent may provide a contact angle of water J for coating

that ranges from apps oximately 3 to approximately 15 degrees, from

approxin[ﬁgén@ y 7 18,1508 %e %@tydlgpéte LEES a1 R knBiWAES Ihgagtp%ﬂu{&%ﬁ

certai odi rrents osition for coating ne emen%s may
conpri se betmetenalapblomwcmttelml;@né%mtdbehmiﬂyopumﬁ&demor&ﬂ%mfd iselfafaay ed

pol yester by wei.ght, between a xi mt el 1 % an roxi nat el y. 5% of

surface actiVBSHABRMPPTREC I19F 9351%& tg%ﬂ?@y 0F ISP tﬁ‘ﬁ 39“%553& la?rt{ﬁglra%é

appr oxi nat el atdadfpsObr WREREI ipladédvhich 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 generally unable to provide this feature.

[0007] US 5509899 describes the use of poly(alkylene glycol) as a second, anti-blocking
coating on top of a first hydrophilic coating. The secondary coating prevents adherertce
of adjacent coated devices such as catheters from adhering to each other upon contact.
Unfortunately, the application of secondary, tertiary and higher numbers of coatings
complicates and increases the expense of the overall coating process for medical

implements, 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



[0014] The invention also provides nethods for formng a hydrophilic
coatlng on a nedical inplenent, conprising providing an aqueous di spersion
conpri sing sul fonated pol yester and surface active agent, contacti-ng the
medi cal inplenent in the aqueous . , _ dispersion, and drying the nedical

i npl enent. The invention additionally provides nmethods for acquiring a
sanpl e of bod| uid f jom a. atl nt npri si th a
sul f onat ed p 'f/%%sttg?se nﬁgnétaf' atl n T8 ﬁ%e%lYeerC?r%%%?ﬁ%%&% %nftgﬁr(?djfn h%/jmr awi ng
bodi I'y flui dodchp@uadatthe needl e. [0015] Al so provided by the invention are
nmedi cal inplenments having a coating of sulfonated pol yester thereon, and
kit for drawing a sanple of a bodily fluid, conprising the coated nedical

i npl e t togEthe{ with a test strip confi gured to receive the sanple of
bodi |y ﬁﬁ%—‘ﬁ%@—‘%%au ng on the mnedical inplenent may conprise between
appr oxijgaegl y 80%181pdicaPNo0X50985¢] VS PBnvIRb OAT8 7082958 Hatend Worsm3esy4.; US

pol yester, "and between appr oxi mat el y 20% and approxi mately 2% by wei ght of

surface acthﬁéelﬁ@\%tS%-‘[@@l@}S Ratent dlg; 6@2190- t he invention is to provide a
met hod of acquiring a sanple of bodily fluid froma patient conprising
coating a needle with a sul fonated pol yester and a surface active agent,
penetrating the needle into thsymahreOr TERINVENRIWORYG the bodily fluid
through the needle into a reservoir. The hydrophilic coating allow ng the
bodily fluid flow easily through the needle w thout external neans. [0017]

on bot PGSt co' TR FREAR bealr Bt i SRR MR [ ARaTRRRIARIER: o1

the inventi @Iﬂdlrﬁeth@ﬂsmfapp@mgatheoadtlnlgg)nvtfoIaohedlsal iebkieueind msraugehednd"hnot
damaged duri ng nor han ling of medic ng r@ah 11[q0019 Anot her Obj ect
of the inver# JGﬁ“in %ﬂ%sﬁloeéa’fqvﬁge A1 SRR RBIGBIS IR mERt20] | .
Anot her obj S)Q&Raﬁ’éd ﬁshﬁ’g éE‘tYﬁPﬁt‘f&QrahFdx %Erdﬂyiéx%%es% thRL e9ho 0pRY sigaceedi cal

i npl enent s I zing Teadl 'y avail xpensi ve terials. [0021]

Anot her obj ematménti bieadditianat camings Tle esdting dryacaatiag ismpnwiokish nprs-hemolytic
non- absor bi n af, bodi Iy fluids. [0022]
Aot her _ob; 4b¢ Vg PRET e Rithfung et RyPa 6T RABSnEY MR st 8
sterilizable using steam gama irradiation or ethylene OXIde [0023]

Anot her object of the invention is _to provide a coating which is non-toxic
and dod®01dt caus@eustumeefa%qr%ﬁ?swng&f@fdﬁ%@ﬁ @ﬁdlf:%i 1{”ﬂ?1§’nl‘ﬁ§1ﬁsa°rf’néﬂ?€isﬁ inegpea)

Anot her obj Gl 0f s{1iAGhatddY }?d‘l'% SR, Wited anﬁ’ﬁgl\f lgle a% 60 e'nf!gTP(\‘%] letheH?@lyester

hydr ophi | i c properties of e coatl ng are ong asti ng, OWI ng coated
nedi cal i nplcempnissatyosuifonsted pelyetter of ampipsione df amj sulfometed [pOD2bterndn her

obj ect of the i.nventi.on e.a nethod of co i cal

Pl erent s AR <EDod S s Ra bR eR r e R S HERRAT PP PIdARS
process, e. ghtHale, dnchiffuyesafr 2dmiaties o aseoraedtjohhlky1&3Mthaltes eMard ot her
obj ects, advantages, and features of the invention wl| becone apparent to

t hose per soﬁgecsﬁwhyeale.Sﬁlftamtec}apquwwﬁn%ewm@etarﬁélfe@t@é pelyethyiene

A

isophthalate.

[0012] The surface active agent may comprise any non-ionic, anionic or cationic surface
active agent or mixtures or admixtures thereof. The surface active agents may be
polymeric or non-polymeric in nature. In certain embodiments the surface active agent
may comprise a poly oxyethylene-co-oxypropylene block copolymer, an ethylene oxide-
propylene oxide-ethylene oxide triblock copolymer, an N-oleyl-N-methyl taurate, a di-

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

(O8]



[ 0027] Before the present invention is further described, it is to be
understood that this invention is not linmted to particular enbodi nents
descri bed, as such may, of course, vary. It is also to be understood that
the term nol ogy used herein is for the purpose of describing particul ar
enbodi nents only, and is not intended to be Iimting, since the scope of
the present invention wll be limted only by the appended clains. [0028]
Wher e a rangforebating hesrangesgran aprdxiniately s taragproximoaidly Hadegseash{ripmt er veni ng
value, to the tenth %f tthe u.niit{%gf bt}ﬁ | ower ljimt unless the context
clearly di ct SREXIHAEY f;'Q APPrERmAlely, 9 9qereGy RO R A 8 Sner 1imit of that range
and any other stated or intervening value in that stated range, is
enconpassed within the invention. The upper and lower limts of ,these

smal | er [W33ges nain ¢arthapembldimeytsiibe composigeon for corengmetlicek imdergesds masd axe

al so enconpassed.wi,thin the inaventi subj ect .t o, _any..speci.f.i cally.excl uded
limt in thec%‘?léfﬂ%eabeF‘%{%eé‘e?PPWélP%‘e{yh(g%taé‘ﬁeakfp‘foéwaétefyn%q%82&“‘8?{8?6&3/% ST of
the limts, gyﬁ%ﬁ@t,@éﬁbéﬂﬂia groxirhftely 1%kathppfoxdinaes SR yohgstel dof/é Bgahl €
also included in the invention. [0029] Unless defined otherw se, all

t echni cal anbly weigbhtantlibetwesp gBprey wentéls 68 Pmanhapprotisasedyr®9 4iaol watenby
commonl y understood by one of ordinary skill in the art to which this

i nvention bePBﬁ%g. Al t hough any nethods and materials simlar or equival ent
to those described herein can also be used in the practice or testing of

the present invention, the preferred nethods and nmaterjials are now
. descri bd814la | pubhs Byeptpnalsaproy st merwds for farpingicdserhitie gogiBEsN R by

reference to_disgl: ]ﬁ\ﬂﬁl' rihe the: : iaks. i

connecti on V\/Imtg %1%\%\%?@]2% e %ﬁﬁi?ﬁs%: tllgﬂgmg% télln%(atg %%%%I%Bﬁg?g%b Ig%ﬁlg%%@f neatercllot ed
t hat as usedpdigesdrrandsdriace actiee ageperdedciih@ihernedited imphgidnain themgseota”,
"and", and "the" .incluyde pluyral referepts unless the copfext clearl )
di ctates ot HEPR{rEad aﬁﬁﬁwgﬁﬂ}e r@?‘%??ﬂl‘@?ﬁmértﬁ%@@%m%a trﬁ%‘??élﬁ"pr?ﬂé%/%des a
plurality ofmsmehs fRPReqRF Ay #BsmPIEELEMRLNLR frdhe paubAOBRhESsiRO LY ATLE "
includes reference to one or nore sulfonated polyesters and equivalents

t her eof knovieetlls witlhg suldiiatddenglyester.ingnetratingathe neesll€ onte the @tieny, a0S IR Wihg

publ i cation i i e provided solely for their disclosure
prior to th?ﬁxﬁﬁﬁééﬁ?%&é&?ﬁ%ﬁ%r esent application. Nothing hereinis to
be construed as an adm ssion that the present invention is not entitled to

ant edate such publjcati Qaﬁey %i rtue .of prior invention. Further, the dates
of publ P8&i on prﬁlﬁpd’_é%i"l Yy © dHeREPR AL TP R HAE AR RRa PREHP F‘_&a&’c“igd}f dat es
whi ch nmay n%%@fohgte@?oly@gema@smtdm 1500f bfaWRHe wxﬂg&wa‘uoﬁi@ﬁﬁa,r&gm rising
Conposi tions. [0032J I'n general, the coating ?or l'ations and conpositions
of the inverthé cpatedmedicebimplemneriogethes valll § atattap cpofigured tr reagivie die Sagpdt

one surface-agtive in. er . ..di,spersion or solution. The
concentrati ols 05?{}3 fﬁlgfﬁ)}%e O tl?%}éﬁéhﬁlrf’%dﬁ%ﬁlé PRSP S1o8 ORI S %sméeﬁ face
active agentapppyximarte)y 8@ eand apigorimadidle 9B weigheof andiswftnhtdippifesthaman for
the ,_ fornulation of the hydrophilic coatin . the particul ar uses of the
medi cal i npl EHNASAAPERHMATEY ¢WA ABE aPRANIIRALEIN L % Ry (i aht of swrfacsaslivasgdhs and
conpositions of the hydrophilic coating may also vary in ratio and/or’
concentration due to the type of surface to be coated. [0033] The

char act[@016t i cs obn¢ bigettydtimphi¢ntondeat progsleaf methed ofiganiiinna saspladé but

are not lim.t to, coating that.has excel |l ent, adhesi on netals, ass

and pi ast | ool B AP SRPriatE o9 Sh e BR POCeaR B R L AT A a

contact angl@r@te WahRlageit, p@eatidtoihe AU ird0 (KLLEHRAE anPAYATiak tHeobdMil ahiiPns

and conpositions in accordance with the invention provide thesquplro erties,
1y

as descri bedhremgh thamdegdlesalonyesqrpasaThahedrephiliacpatangtlioveng e uid
measur enent 4 ndi ca t i)t he surface of the hydrophilic
coati ng. Corﬁoea‘%teas lﬁ(gﬁfé’hggt% etg@gr}véglgﬁ} g{r}%}nﬂtagmfeg?s' a coated m croneedl es
using the conpositions and formul ations of the invention range from about 1
to about 20 degrees, preferably from about 3 to about 15 degrees, and nore
pr ef er al8P}7]f r om aboetherpljest abdgtin@ntieyicioprovidneicagtizmhwithigopdadkasicn aredi cal

devi ces coate jth a hydraphil.ic¢.filmor coating of the present invention
facilitate twgh%&%qsﬁnpi%ﬂg edb%%f}“?’iemeaé-such as bl ood out of a puncture
site. 7

4



[ 003] The hydrophilic coating fornulation and conpositions of the invention
have been found to adhere very strongly to stainless steel and plastics
'surfaces used in disposable needl es. This adherence is npbstly Likely due to
t he nonpol ar and pol ar group on the sul fonated pol yesters. The strong
adhesi on properties of the coatis g formulation 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 hum dity The

ti I ith stand adi t, h. th d.i t
steri | 1048 on"an ARCHRE SHLOLHE SRYention §AReE0Yids 2 PG G TERTYHE Webrat i ¢
structure ofud o & dRAMARe AOHYATERIing AOAGTcMRplefRALL ant characteristi c

of the hydrop c coatings of the invention, any in particular where the
coatings are used in association with lancing inplenents, is that the

coatin not cause henolysis.of red. blood.cells which can interfere with
Che. rolindh Or andiosr S5t domE il 2o POUGE § FOAPR OO RAOAIEEOS
henol ysis of red blood-cells also is indicative of a coating that is

bi oconpati bl e (003?] The concenteati onof the sulfonated poly ester in the
coat i n{f020kt ur es Amrotlen ohjgchef the imkntiheisito pentideommethodlod cpatingreedicalge  of
about 0.1%to ﬁbout %&96Qy \/}ﬁlyght,l referabLg ton1apout 0.5% to about 30%
and nore pr SPRFESPY W GHEEY oﬁ$QWBP&ﬁnF © B35E1'510% by wei ght. The
concentration is dependent on the sel ected sul fonated pol yester, the nature
medi cal inplenent to be coated, the desired coating thickness and/or other
consi di024] ons. Mmoo 9biesLofthe srvertigoisyio pervide menading avlichuis algh@bsarbingt he

i nvention are, commercial | il abl e, and are _di scussed nore fully bel ow
Exenpl ary c8‘i"flrr%?rf'5\§?1 a)}’%%/%ﬁhgéﬁﬁsgmgtﬂ?#%& gﬁ%ﬁbl yester useful into
i nvention include Eastman AQS55 and/ or AQBS55D : ~ desirabl e physical

proper%% of a sulfonated pOyeSt~i O the Inie:Lt:Or~ Ls a disCe~sIOG =~
2¢) ;. ~ jAnothey object of the inventpngis o REAVideehieaptiag mhigy issisriligahle Bfingvadr

pr Oper t .

1,.., of | s/ oSy $Sadiafiorfoildti¥ens oxide dS! raCLL’ prOv~itj~ :J a j~aJS
tr3i J'Ltloggw?i%§%?'~aili¥? gf e?&gg% = about 40C a :d about ?0C,
preferably between about 50C and about 50C a :d nore preferably abou: ~ ~C.

TCvV Je i I ~WW ~ ~ j' . ~r r d-:i o7iti.i ad.a~t.oa,  ;~i.tildl "M%
2y 02aE " B Rieet ohihs Rt dnProidl deopiBe Sty mpietiomd | or
a vari ety OoflodzQHFNeAusk irltitichVat seadiiatidAnd &Rl i s@tirani onic  surfactants,
such as e.g. Aerosol OT (anionic), Geropon T77 (anionic), Pluronic P105
(nonionic), and Pluronic F68 (nonionic) and the like. In some enbodi nents,
the sufghage act|XGoRALOLi eI EOMRELRS 18 PRI Al d dhafthe ARLAN e ARG Dhiic
noni oni ¢ surfactants or "any conbi nat1on ereot: AT ch i ncreases the surface
wet t abi | i t ypropertieeohtheéroopting are logalasting, tlbowiagichated eedidaé irfiplements thbol ogi cal
fluids. [oosa; The concen%rg?ion of the surface-active agent in the dry
coating is THEAAR PRRHENEES YJUBY 2% to about 20% and maybe about 1 %t o
about 15% of the total dry weight of the coating. In other words, in
preparing the coating fornul ations, the surface active agent wll conprise

bet wed@0a8out 0. Anothepokiseinf thpinyentidads fepighidesf methed gfjceasing nadigsér si on
used in the ' P I C i . '
surface-act ?‘I\ngrgkgﬁetgrt“}h?{sh N [rﬁ%lg a?%él&géép %{gg{f a&)ﬂtCe gog%%&%nng)? &feeﬁlgﬁt PIRESET %N t he
total wei ghdipahdidheobajwatdadh pengi on. . . Sul fonated Pol yesters [0040]
The sul fonated pol yester nmay conprise any water-sol ubl e or

wat er - di spersi bl e polyester naterial or materials having thereon sul fonate
groupsjopsesal ts Thaeeal otHEIP%b}e@trs,n&d"v?h'tlafr&nﬁﬁ@fieaﬁf?éyﬁstﬁéfﬁ'\/ehﬁom%ec}o%e

i ncl ude mxtures of various types of stlfonated polyesters, as well as

i ndi vi dual apppeest tf thesd parsatsestilledliy 8utaer upohiteading fleniatald of theylmsirenisliaray be
formed by condensatio ol ymeri zation. The sul fonated pol yesters may be
honopol ymer@2appe & meg}f@ﬂ%uf%afﬁ&%%? gqlly[ ﬁr.?ﬂ?e ®%W-erm "sul fonate group" as
used herein is nmeant to enconpass sulfonates as well as their correspondi ng
salts with various netals. Sulfonate groups have generally the formula
-SO03M wherein Mis hydrogen or any netal atomor ion. Sulfonate salts in
many enbodi nents will be based on al kali metals such as Li, Na, K GCs, and
al kaline earth netals such as My, Ca, Sr Ba. However, in various '
enbodi nents, sulfonate salts based on transition nmetals and rare earth
nmetals may al so be used. In general, fgr bi onedi cal application, sulfonate
salts containing netals such as Li, Na; K, My, Ca, Ba, Fe, Cu, Zn and Ag
are preferred. 9 [ 0042] The sul fonate groups may be present in a
polyester in the formof aryl or hetero aryl sulfonate species or noieties.
Exenpl ary aryl sulfonate species or noieties that may be present in the

sul fonat ed pol yester include, by way of exanple, phenyl sulfonates,

o o, o o, I T



products of diester nonomers and gl ycol nononers, one or both of which may
i nctude one or nore sulfonate group thereon. Aryl sulfonate groups that may
‘be present in diester and/or glycol nononers include aryl sulfonate species
or noieties that may be present in the sul fonated pol yester include phenyl
sul fonat es, naphthyl sulfonates, . ,. biphenyl sulfonates, Bi phenyl ether
sul fonat es, Bi phenyl thio r | I | ene sul f onat es,
and like aryl sulfonate sgﬁgﬁ%%ﬁggk%§@iﬁﬁﬁﬁgtggﬁn%%%ﬂébf cont ai ni ng

unsul fonated aryl groups may al so be present in copolynmer conpositions.
(0044J sul fonated pol yesters made from condensation pol ymerizations may, in
cert ai n[08&Bbdi nenBsfosohgpresent ineertionrsfuather despribgdsriteis o ke vpdgsstogdahfiys ar yl

sul fonate, Y. conpri.ses | & or ;anvl ene,gl ycol, and n_js.an integer
havi ng & val BeoRRre an BMedloR R0t ERnERE e bt as Ml oubsBt ° 20
and about 10v£901t i9alo fio Be-dnderst@od-tharthe tehniddlegysideidnpadi gk PotnesirpsselcE) My
be prepared, for exanple, froma condensation reaction of one or nore types

of aryl sul fdssetieingipasicalar embadimentsrondy. asil ds eilinendrs todedireitingasiacedhe or
nore types of alk ne oI, : ne .qhyGol. non r.. More than .one type of

di ester corm?%ﬁ%?yg‘%@f %S?ntdﬁg%ééﬁngggrob\églr%FEdr%lgyg%thﬁs@ge?é\eaﬁqaelmﬁrepar ation of
the sul fonated pol yester. In other enbodinents, the group X in structure (
1) may conprise any al kyl ene aor arylene group, while Y conprises an aryl
sul f onal0828r oup. Wiesa 3 1gePheHUSTHBERVfsAL § 1s Dadsrdood thayeasadmepsame w8ican
aryl sul f onal e, O APor b Gup B TS Ter T Biess S LAETRY-A PacaRAeRsabian from
aryl sul fonate nononers .that each include an ester, acrd or acid chlofide
functi onal i tystwadittha ubyeirand Jowérdinmit obthat fahye afdAbIthérstaee wplaeryesiut fvalnat ed
pol yester usable with the.invention,i s .show by the_stivctur 2) 70.SO0
DYoL (3 st rases. & Shigmapiogt ane oMCaF YIRS GRbUBe 2 dORPHRISRen, -
metal atom  @bdeVdmalidt J%‘ﬂgé’s ma) ¥ldep@Hdbh@X e inRludell e TheSnRMBr rap3es, Bnk Srelso

i nteger having a val ue between 3 and 100, 000, and -nore preferably between
about 10 ancersbmpassed wihd the povestiemisnbjectiso @nyreprcsficailyreagludedpmisia thassatedr

bi phenyl - suiroRar §res i aGR BeRdRktset ar Bo e s R B nEP R Pt .
Bi phenyl al kyflieosmbicinaluged instparnddo iathlienat e ifengbhier aryl sul fonate.
[ 0046] The aryl sulfonate diester may conprise, far exanple, a sulfonated

ort hopht hal ate, isophthal ate or terephthal ate ester nononer, or various

derivatggqr sal tﬁm]te&eaemfed ofRAVRL, Y EORIQN 2 é/éi@rﬁﬁc%éff&'z AHRRIR bl lRYe
conprise, for exanple, ethylene glycol, propylene g1 ycol, Sbuty ene glycol,
a bi sphenol saorepoeand)g asrcoamyordy uaderstoodby ond ofiedinaay skiBsn the sl whichérigof .

These types .of n s be.used | ari.ous . .conbinations to prpvide
vari ous type‘gv%T%gsﬂgﬁ’gﬁ%ipg}éh%‘%ﬁhyaggt‘%?tg?a/sé?gr%?tféﬁl?)s aw?afSaFﬁ‘é%H%‘Fat tﬁéﬁ%s rs
i ncl ude, by JwWyritdd HR¥APAEalsS bé asedlip iteprhetite @2 td3EAE Lh Reyfreseaeifetidm et es,
sul f ophenoxy- di car bomet hoxybenzenesul f onat egs,

. and _ : :
sul f onyl naptRregrred mesrads 388 MBS BE e ARY et Gibsd e All muRlicpti ensapantiangd derein
sul f onat ed MdB; tﬂ}eé QUBISIobS I: [ . ent No.
3,734,874, ﬁg‘lé}%?gpﬁ%gur e lgf mh?ecr:{?elgsérlﬁrﬁcg% p%lﬁb:(?e(eééﬁ%:{riginqnﬂ&/(ﬁrae erence. 11
[ 0047] | n speatefidls irecdnmditimmtih ehidchhibe publeatiomngre thed.sul f onat ed pol yest er
may conprise
[0030] It should be noted that as used herein and in the appended claims, the singular
forms “a”, “and”, and “the” include plural referents unless the context clearly dictates
otherwise. Thus, for example, reference to “a monomer” includes a plurality of such
monomess and reference to “the sulfonated polyester” includes reference to one or more

sulfonated polyesters and equivalents thereof known to those skilled in the art, and so

forth.



a polymer made from a sul fonated phenyl sulfonate ester of a phthal ate
conpound and an al kyl ene glycol, such as the sul fonated pol yester (3) SO03M
'~~1 R~ -Rz-01 SOz . O~ O-~- AL i ~O~CHy~n U wherein Mis a hydrogen
netal atom alkyl, aryl, or aryl sulfonate group, and R, and RZ each

i ndi vidual ly conprise hydrogen, alkyl, aryl, alkoxy, aryloxy, sulfonate or

o Sulfong e Pris e bl 8 dal g b teen L andal o
bet ween aboug, %—i@in?"&iteaﬁqlﬂié pr%lgerﬁ?g lic{aﬂgﬂgl\lolt}ﬁ?%?ﬁr;]ﬁﬁg%ﬁjér@éﬁstﬂéd b

i nvention, the sulfonated polyester is a pol ene sodi osul f onyl phenyl
i sopht hal yl =nhifoomthet Heviresgnt ineenjemas abt ¢mitled ta aftddatSOBHpubdlicatB@AbOvirue- O

ol yTer i 6. CONGERELRY B o EBLrinio6 R Ay PEREAGPY SRy be iR B ne? ©
4 sodi osuf oryhagatlcaloR udies WLRATRLNQIHPENEIRETHHIANI Brifnd?  portion of

t he 4-sodi osuf onyl phenyl - 3, 5- di car bonet hoxybenzenesul f onate. nononer may be
replaced in part with un-sul fonated phthal ate nononers such as

3,5dic QP t. O{ybgnz ne and/or 1, 4-di carbonet hoxybenzene, to reduce the
nunber1%¥1£§¥E9—6&4%%E?gﬁgﬁgg%ﬁoups present in the sulfonated pol yester.
The 4-sodi osuf onyl phenyl 3, 5- di car bonet hoxybenzenesul f onat e nononer may be
replaced, in whole or in part, by various other aryl sulfonate diesters as
noted d8@323. The Iprgsperehtthoepaphg semfweiznsdngebypssitons affthe ivenser comprisgel |
known and is_ described. i S, Patent No. 3. 734,874 noted above, . and

el sewhere. §lt1?ef881n%rfeesd9f83 §e8@¥?%grnaan eatfl?agm%ﬁWfagﬁﬁ?tbvﬁaﬂggnﬁ’r%%%treé are
comrer ci al | ighéadibabt &lfiticnn MrdofténtSB0hE &5d raBus bAGe siiEnA@l AYeEkts a0 a#9]
The surface-active agents useful for the present invention are surfactants
whi ch | oner sEHacGeRtvVERLCREIYeY Y dopanding o Welpalyeasband pufagiagt dasemfardhe

bei ng i ncor ¥ t : rabl-y. .

sur face- act | g aatel B e GrcpHiic 0ah AL RELHRENE, pecl REE AR ihfments

m grati on onhaterm®vadted, modotheefator.athe ffrmuleioesand cgnpdsitéors@f e Byidrgphilfc t he
surface-active.ﬁgent %p water_i.s B&gferabl¥ to be sych tha if i§ difficult
t o di ssol ve “GRURE EREASE PR RAPR? ANAPSTPISFRFBIORAUE 1Q iR oLty 18 U¥ent s are
t hose whi ch cgaegconsi dered environnentally friendly and bi odegradabl e.

[ 0050] Exanpl es of sone suitable surface active agents usable with the
invention include: (a) natural surfactants such as e.g., casein, gelatin,

t ragac 1 waxe e LG L esi 4. aci . i r ol
ester s?{gﬁn ]t rigl ;Fchee r%hg\gag:?e‘h(s gfssdnfgﬁ? Bﬁlﬂéﬁl lfél:ijlrc 8%:@%? 1(:6 'g ﬁéedgﬁérg%hggflggé;é@%% ene
fatty al cohabt Biditedso, ssaabing dat hatdxyeldait ddiestiaar & mpralsy ghyeidtyplenes Haltitly
acid esters, sorbitan esters, glycerol nost earate, polyethyl ene glycols,
cetyl al cohGR® Wd@ﬁ@ggég?r FAAnEBRTAIUTSsy @rgﬂrovbl%ﬁeaﬁapeta%angl%é%%?r of Tess

pol axam nes ihareidot o6 hét%#c&s SevUAfRERIonY LA @om,ltwstilﬁ&fsxn BEQRYAREMith RS e,
hydroxy propyl nethyl cel Tul ose, noncrystalline cellul ose, polyvinyl alcohol,
pol yvi nyl pyimrvsinfign peovidhdesypropetics apHosapibed impirel§illyadredpw.c) ani oni ¢
surfactants such as potassiumlaurate, triethanolam ne stearate, sodium

| auryl sul fate, al kyl polyoxyethyl ene sulfates, sodium al gi nate, dioctyl
sodi um[@84f osucciTiet@ntacegsyld vEwWyter hizageempitasdibats e deetiapiiiog phevkisoifhce

| ycerol, phaosphatj dyl...inosjte, phosphati | seri ne, phosphatidic acid and
»? hgi r salt g)a? t}%{wdigghlhc coatljng. Co%tact gngle o? \X/ater measurergents or a coated

microneedles using the compositions and formulations of the invention range from about

1 to about 20 degrees, preferably from about 3 to about 15 degrees, and more preferably
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 acquisition of body

fluids such as blood out of a puncture site.



negatively charged gl yceryl esters, sodium carboxynethyl cellul ose, cal cium
car boxynet hyl cel | ul ose, and sodi um dodecyl sul fate. In certain enbodi ments
cationic surfactants nmay alternatively or additionally be utilized. [0051]
Vari ous bl ends of natural, nonionic and/or anionic surface active agents
may be utilized in the formulation of the hydrophilic coating of the

i nventi @ra,,_‘&ddi ti ?Eah fxaﬁr{iﬁl es_of ani opi C surfactant gr qQups include

sul foni PV42i d sal t8¢ DEFEBRGF COFRGIOER L IALORS MISETPARAPEIIOGE PHHEIREALBR AR Fhor i ¢
aci d esters, ; biaC efl - L AN A0 G SUL £ .5 tgifend to

be good sol ugﬁaﬁgg‘?dsggg%“ g/vee}: %tg%%%}eﬁt?@g}%%?éb‘eqfq? @ﬁaﬁ%%%r@%s@#eé ﬁed

ani oni ¢ sur f disgosableineedlag eTitis aflivareareds widstly tikelyidue enthe ennpsiat ardiey GEREREANTM

T77 (N-ol eyl - N- net hyl ﬁtdaurat e, sg_gi um sal t, available from Rhodia, Inc.)
.. and Aer os¥ NOFHPLARL PYBTEI 3 OF BRORIRLICHAL BrORSBRs AT ACRlnG AP RS
from Cytec | i £ Jtrh o0 c . ents
have strong (5«\/\‘4/;[%‘l ? ?%déﬁg%ndhgﬁg %)Oé. rtg?%]tgra%r‘ c? pé?%?%@gaﬁgggﬁ%rﬁf %ﬁ ?ﬁgﬂ{ :./YI’%? rggf ants
are charact ewelz esistbyagh yddrplidise corehidogrmapss highterigermatesiaad hzgh lappdeci abl y
in water. Exanples of preferred nonignic surfactants include

pol yoxyet hy| EHa308HRS & agwéw&r%%ndaﬂi RS Sufiasyiescased By $¥sAmp fafibation and

et hoxyl at es, 5 and. akkanloami-gesr NeBh 4k & &[@rag@%t RS 8 b Brihe good
solubilizers and are relatively nontoxic. [O re specifically,

exanpl es of mlyes@Ebl e noni onic surface active agents include one or of the
foll ow ng surfactants: pol axomers, such as PluronicTM F68, F 108 and F 127,
whi ch are bl ock copol yners of ethyl ene oxi de and propyl ene oxi de avail abl e
from BAB#36]p0l oX aDhdiesporatcihagstebitic @f e THId9 S (TR hgs Wthe hvieStidh, and jn
tetrafunctional block copol ymer derived fromsequential addition of

et hyl ene oxiRIEHAT VHFEDYF SREHASR IR USY 1B AFIPCEHaD i Rriftrensiler Faste § FeMIBASF;
Triton X-10Qq, MG d @b s& O e BES whBKAl L. L L0EORA s
Car bi de/ DowQ&ﬁééﬁn% c(agl doég% %o%tybgsx%/ﬂertﬁg%&gﬁtec- %()nggggégg]irfeygﬁ toct:%glgﬁyner ,
Pl uor ni ¢ TMoF@8alysisl o Phamer sriatytIMoRLd 5a bé’pdy?@@smedéhpmohyismﬁeed blood cells

oxi deet hyl ene _oxi de)_..tripl ock. l. r..are.an excellent solubilizers and
are general |a§’°é%}{sdf%“‘ lyéapﬁg%aﬁﬁ%%g%ﬁ/?%.00%58‘“&? 0055] The surface active
agent maybe chosen froma range of comercially available surfactants |ike

t hose (] osed ove and i.n rticular,, e.g. AerosolT"' OI, GeroponTM T77,
Bl or on (B B° 105 L1 GO BRGRT BRE SHAR e Shrec b i AP RGBS Phase

ani oni ¢ and fReNLMNS of tHefiacdaRhTagio¥en SRtk sfamtBbY: 0. EB8Ub LSodR0VNE, weight,
fornul ation of the coating of the invention. Hydrophilic Coating Methods
[0056] The mEtfRaalYOFOR GaP YN eeIRRH: F0rp I2BfErTS PHIERDLE fm@amp%w coati ng
i n accor dance.; Wit D Y 8B4 9 EQAP FinS @Sa&RRbLI NI 16 DRI Gt sBRLqent Wi th
an aqueous sol Ution conprising-a di spersion or sofution of a sulfonat ed

pol yest er anulfenased farstache vetusgeadicalimplertt od botoasmhtiadpsmedii@ahs
inmplements nmy, further conprise drying.-the coated pedical inmp|lenment yntil

t he coating t‘ﬁé‘%‘%ﬁt?\‘i*@\jl“eogn%%gégf‘?rgdgﬁméve?mg‘f%ﬁa'f’lﬁ’élgg 5 ir’ds%et P&Lrg‘ﬁg% L‘ﬁ%‘ﬂér es
to the nmedi edth faeph@EROY arsCogirtdrgialinevaiaticald draplse et moByfullpmplhixse

sprayi ng, diEggi n?, and/or .rolling the aqueous dispersion or solution of the
hydr ophi | i ¢ EC8BPIRY CoRPETEHY Hedrar it ehasirestorpeil Bdat I§R SR Gues
known to th ~SKi, 4 nyhe Ddf sceating st £el I 16, i cal

devi ces ar e%% j)aur{é%?ﬁ ?r?%{lhaé@%?hoés@gfrh?%ég%sﬁgﬂ, ?{}gﬁ? OF%%%%HE‘Fﬁe drying
time will depbrezoof hhendnyiomy a dsgresiat propertpivtiin doghistendy yimigr toethpiertat ur es
requiring shorter dryi n’gv‘,tﬂi nes, .and vice versa. Oher factors which play a
role in det &Rt hg® APFroeraf e B yF R ERNES ORI 1t hE AP hi v RHOSS P fe®
coating desijredy,Lthen&flbed eacY-Qf 70RIMVE NG L BXCRS S SYME PR dram theoc

medi cal inplenent, and the size and shape of 'the device to be coated.

Per sons ski lahechdraptdieasly tabeard3d€t er ni ne a sui tabl e conbination of drying
tenperatures and drying tine for a specific coating in accordance with the
i nvention. [0058] In general, the drying tine for nedical inplenents, such
as a cappddiary orphucroneedl e, . di.p. gpated wi.ths L hes ORI l4.c. cQuposi tions
descri 3@2{’&“& ei n,Tr!ryeiﬁg‘é“f %é‘m' gb'dij? - gpzraﬁ'toﬁhtoe"sgi Bﬁﬁg%gﬁr?gﬁné tr}ef g? erabl y
from 10 mi nus8shd ¢ho3loftb 30 ar=nub B mmbren!laiar aithibletbmadnid 562 toombout 65C.
Faster drying cycles can be achieved at tenperatures of 15 about 65C to
about 70C -80C with sufficient drying of the coating in about 5 mnutes to
about 15minutes. During this dip and dry nethod of coating a nedical

i npl ement, no toxic solvents or funmes are rel eased, which is an inprovenent
over other coating currently available. [0059] In one enbodinent, the

nmet hod of coating a m croneedl e conprises dipping a the mcroneedle into an
aqueous di spersion conprised of approximtely 5% to about 10% of a

sul f onat ed pol yester, such as EASTMANTM AQBS5S or AQBS5D by wei ght, and

. v I VY g, g, = —



[ 0060] The invention also provides kits for coating nmedical inplenments with
a sul fonated polyester, and kits containing nedical inplenents such as

“m croneedl es that have a sul fonated pol yester coating thereon. The kits may
conprise, for exanple, a vial or other container of an aqueous di spersion
or solution of sulfonated polyester and a suitable surfactant having a

e cal | mpl SHEHPCE RGH iy L AP R B g RER ﬁ?ﬁq@@eﬁﬂ{resﬁ%%f | oved
by drying in IEJ?lt Irff%é PREHE F &oﬁ%ﬂ}ggl Cg}%lhée HYmé Eﬁqtbg?iﬁn&h 5 suI fface

printed |nst uc or coatl I'ements w nat ed

pol yester di agblesigent ma\,ndordpxysemgaluﬂahtymfamﬂua aiml/@ﬂmntmc §1006Idntd ar agy her
enbodi nents, the k|t may nprise one or nore nedical inplenments such as

needl es havi Agmainaben mﬁgfogwhm lﬂ@fﬁ%éaleﬁar@%%mahﬂwwéélﬁ hygephili¢ copips to
further conp pr for use of the needl es for obtaining
a sanpl e of Cﬁﬁ th@h@ﬂ E%%#?%hgpﬁid. The kits may still further
conpri se one or nDre tests strips or a nonitor or sensor, configured to

receive dily fluid sa |, es 0052 he sulfonated
pol yest gﬁnﬁgf il zearLF Fl°‘%°ﬁ€t Eﬂ“i ﬁ‘hﬂ“g H&‘ aking J s@aEl?%FFs‘Ptﬂileorﬁnge of
tenperature ?60(}&9% b8 Ry aﬂ@%&b@&%u ado! eag Hall of)@xett&gl %'Jz& to?

pol yester (4 scussed above. This sul onat pol yester 1Is ci al
avail able fr watlﬁgsﬁmamemerdscmlpr@mrmgrtimbecroanhgfqn'rmﬂmms rt,hereunﬁdceelctlmatgem

East man AQB5S. or ABS A i d_form and. 5D is 28% wat er
di spersi on of"! lﬁ@fsgse%?éw%ﬁgemiufe E?r?%é’f]té ot s X}’E’g%‘ h A HEOUS l?B‘Brﬁo’é’n
formul ation @feqtifgeCoahhiRbomN e slfaRe BshckRrdite Jﬁﬁ@ﬁ;rﬂafce-(acévé&&t Ang
preferably fromabout 5 to 10% by weight in water. This sul fonated

pol yest er i sthdesngeiaiddo topbusBYAagight besasidoraibe vesal wexgmaa”spe Fqueobiplispuking. -
exanpl es are put forth so as to provide those of ordinary skill in the art
with a conpl ete disclosure and description of howto nake and use the

pr esent SilfoventiiFotyesrd are not intended to limt the scope of what the
inventors regard as their invention nor are they intended to represent that
the experinents below are all or the only experinments perfornmed. Efforts
have begpqgpde torﬁé“sﬁﬂfo%at%%%lr)@%r i} BorhB3RELL W eﬁéUI‘f‘P&é%r wg&s*d( Helible
amount s, tenperature, etc.) but sone” experinental errors and devrations
shoul d he acpdyestee dndterral ouma&@ls hadmgah@domsﬁénwtasgpumrtsaltaﬁerqmér Tke by

wei ght, nolecul a wei ver.a cul a wei rafure is
in degrees d@ﬁ?l%ﬂ%ﬁ%ﬁg b’ treésgm‘egn g c?u%em 3 8 %%’%gqeé 0?%% 1
Vet tabi | ity pulgksters; ok MRfiSasOfdividoalayises dY dulg@titdd soliateiL Tat isofcnat Sl ebtdror
this Exanple, fornulations were prepared and tested on both a stainless
steel surfacBanbgiiosmed ps|ca§@qnéatpﬁr§1poﬁxm?ﬁzavﬁé B¢ sulfonefediolygstess maxoed for

t acki ness, qE)rn.?(ﬁ; k};ngéfsgpgo rB@rlPd hidaMwe TABLE 1 shows the parts/vol ume of
aqueous sto onat ed pol yester solution to parts of surfactant stock
solution to parts of water. The sul fonated polyester stock solution was

pr epar th 28‘V " of soli,d in .( EASTNAN AQ 55D | % solid
U Fondl@iinor yeethet§ " Hifoghie St ared BirSh if Moy G aPr TR LU R =

sol uti ons weydl @rtﬂ@@b@ﬂe@%m@m%%/altsywmvﬁmusqﬁet@yr Sagbmdd glolpVBhwS generally
Surfactants tested 17 were Aerosol OT (anionic), Geropon T77 (anionic),

Pluronic P 1hsfqmek S8, Wiprein dMishyEemensr ppemetat goun ahiong|Spkfonak salés ia
control. Th e i r S bove.
RO S O B R R R SR T
m xi ng the mﬁhwalgs&haamug,t&( &JB&)H@MWJ hongbasenbdJiashsy sxﬂftfhate sahs
surfactant stock solutions wth the specified anpunt of water as Ilstlng in
TABLE 1. Thé’aéftﬁr‘?fhﬁ@lsﬁté?rb‘@e@ﬁe@édar\ﬁéémﬂFf?baéﬂnﬁaﬁ@k?othﬁéls%u@oﬂ@efﬂ dpersi on of
t he hydrophiy t e 0 da t he
surf ace. Thelésrﬁ?(?g%}eab ano L@MF% lgmd‘t {b%t%ﬁﬂ?}‘f?étalgg%&ﬁt %gl\gat@%yﬂ % igﬁq]a
forced air deeQu, Zn,[dﬂﬁ%g]arﬂpeetbawl ness of the coating was determ ned by
physi cal touching of the surface coating and the wettability of the surface
coating was determ ned by neasuring the contact angle of water with a

Goni ometer from Rane Hart Inc. To test the durability of the coatings, the
coatings were washed three tines with water foll owed by again neasuring the
wettability of the coating. [0067] TABLE 1 shows that the control sanples,
sanples 1 and 9 did not forma suitabl g hydrophilic coating on either
stainless steel or plastic. All of the sanples, except for sanples 3, 4 and
7, were found to be non-tacky after drying.




[0068] Tests were al so conpleted on formnul ati ons which conprised nore than
one surfactant. Formulations with a conbination of Aerosol Ol and Pl uronic
P 105 or of "Geropon T77 and Pluronic P 105 were also found to be hon-tacky
and wettable as shown with sanples 13-16 of TABLE 1. [0069] This exanple
denonstrates that coatings with surfactants in the final concentration

range mip4gpout 19§ guidhiam gx%%):bﬁha;ﬁgh PRdseffin 3ol &l theFofR 8f RGYUEOKSero-

formul ation (which is equivalent about 2%to about 20% of the total
sol i d wei gharybsulfinetedipeeids pomeidtias.i Brgmplapeargbsilfonblespedsudt moicties thei ng

dur abl e, -t ack d ttable. 18,  TABLE | : Tacl ci
Vet tani | i 1y oY SectestRion g sbRIRRe Niesht incleckipi REnBRRBoRAN At i on of
Hydr ophi | i Co{iRmated hapHttyP BatRRtdsObiyREYE sulforlaidsa@ipaity] VRl ShIfdRadst SipR&lyl

Vol unme of Stoclc Sol Uti ons) TackH20 wett abl eHzO wettdbl e after washes11:0:2
Cont r ol NONGhieether 3hlfonates] dghehdatlgenesulionate s bisyheTNGVESYESIhd Dilger aryl
"YESYESYES1: 12: 3. " YESYESLess51:1:1 Surfactant = GeroponTM
T77NOYESYESBHOPA%S NOYESLess71: 1: 1 Surfactant = Si | wet T™M

L7600YESYESYES81: 1: 1 ' Surfactant = Pluroni cTM P105Sli ght| YESYES91:1:1
Surfactant = Pl uroni cTM F68NOYESLess101: 2: 0 - "NOYESLess111:1.5:0.5

" NOYESVEB43]21: 1: 1InSuennembedimenty the sulfdnated@ndyesters compe: chAGRASAOlymeT : 1

(PLURONI CTM_P105) ;. 2 ESYES142: O.5,( AEFROSOLTM Q1) . Q. L | CTM P105) :
3NOYESYESlS&rpa‘i%%£%8{ﬁ%IX?%f%1a“gFBI{ Oé?meﬁl%% 9%‘%6%’2@‘8% B¢ o

( GEROPONTM Jie7dr: fore sGRbAROM GFNLEEOR) ArdNOYESYES JusANRE Fia? Hegradeacih Angl e
of Wager of the Hydrophilic Coatings [0070] This exanple denonstrates the

wet t abi | i t ydigstexaid/es iy qab mancateromslvge apn suligriioecias O swattissdghadmay bsl asti ¢
surface, 5 i i i fr t hod of
coating thergp V?/éelrﬁlyﬁle%gg mf?nﬁ\}\%(gﬁélgéﬁt%ljéb%gé’ é@%r%’ﬁﬁoc%&g}eggﬁ ?@liea“l?%%@gnp| e 1”
Theds_t ock hfS@'bh'éﬂW mislfmfatdshéipheﬂyﬂ eﬂgf e@lfcp;mteﬁe@ighgnyg AGDE DR ]ﬁltfd;.mthtg (%p]ﬁ?ﬂ% EA g E tE S
use In thi xXa wer e r ar e, escCri pe I n exa e .

2 shows the*‘slkglﬁ{’ggllfeo&ﬁ@s’ea”@fﬁ%ﬁ@rsu HRUGPRSFRTHES WEW%UMWW%M lic

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.

0 0
—f— O—”—x——“—-o Y=

(D

The sulfonated polyester (1) 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
comonomer 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
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coatings of the invention as well as Melinex coated with an antifog coating
(3MIM Antifog, Part# 3MM 9962/ 387) as a control. The % of sul fonated

‘pol yester by-weight of total dry weight of the conposition was 9095 % f or
all the formul ations presented in 19 TABLE 2. The percentages of
surfactant given in TABLE 2 are the percent of surfactant by weight of the

angl e of e & 0r2gs ¥ FrRe kU B BB ot e R R E S BRE e e
dropl et Conta?é‘idoﬁélﬁldl@hlaﬁ@@ﬂﬁmhgy alE b By 8RNI ﬁlh@t%rfaﬁfythe hydrophilic
coatings represented in TABLE 2. TABLE 2 gives the ranges of contact angle

of water neasurenent values as well as the average rreasurerrent for

hydr ophi,Lj,& coati A 1E2. syrenents
Sapl SBUAR: o0 orR RenBn o RaR B BRSO Fo fyghliols MR

Anti -fogl 7. G13tu92@8110% AEROSCOLTM OT3. 9- 13. 57A25% AEROSCOLTM OT -5. 2-11. 99B
110% PLURONICTM P 1 0S6-9.5 ~8B25% PLURONI CTM P1057- 129C 110% GEROPONTM
T775.9-8.87C25/. 0 GEROPONTM T777.5-8. 88D 5% AEROSOLTM + 5% PLURONI CTM
P1057-88 | D22. 5% AEROSOLTM + 2. 5% PLERONI CTM P1056. 6- 8. 57El 5. 0% AEROSOLTM +
5. 0% GEROPONTM T775- 108E22. 5% AEROSOLTM + 2. 5% GEROPONTM T776- 8 [0073] This
exanpl e provides further evi dence of tsﬁe vvettabl lity of the hydrophilic
coatings of the invention as vvel met hod of applying the coating
to a plastic surface. EXAVPLE 3 nao Jest_[0074] The hydrophilic
coating with the formul ation of 2 Yart AQSSD (280/6H 0.5 part Aerosol OT
(399; 0.5 part Pluronic P 105 (39; part water was tested f(dl) henol ytic
activity agai nst human whol e bl ood. [0075] In order to maxim ze the surface
contact between the hydrophilic coating and bl ood vol une, capillary tubes

were used t GyiR&HUCEs dnfiaficyberReF bfBste. grBhRHA isG 15ARIdeh ah¥talitom, alkyl, alkoxy,

aryl, 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, dipheny! thioether sulfonate,

diphenyl alkylene sulfonate, bisphenol sulfonate, or other aryl sulfonate.

[0046] The aryl sulfonate diester may comprise, for example, a sulfonated
orthophthalate, isophthalate or terephthalate ester monomer, or various derivates or salts
thereof. The alkylene or arylene glycol monomer may comprise, for example, ethylene
glycol, propylene glycol, butylene glycol, a bisphenol compound, or any of a variety 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 example, sufonylphenyl-dicarbomethoxy-
benzenesulfonates, sulfophenoxy-dicarbomethoxybenzenesulfonates, and
sulfonylnaphthyl-dicarbomethoxybenzenesulfonates. The preparation of sulfonated
polyesters with these monomers is described in U.S. Patent No. 3,734,874, the disclosure

of which is incorporated herein by reference.
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tubes having 1 nmmID were filled with the hydrophilic coating and all owed
to stand for 5 seconds. Excess coating solution was drained out by touching
‘the end of the capillary tube with an absorbent tissue paper. The-capillary
tubes were allowed to dry far at |east 20 hours at roomtenperatur a inside
a tightly seal ed contai ner containing copi ous anount of desiccants. (0076]
A sanp nor E&%‘E :

capil | L@i‘/?{ ubes ”Cﬁioﬂrgggicgeﬁo%gﬂ?rﬁégg}e}é Wt tB H(ei@lﬁ%lrf %ﬁ?ﬁ@g%%%{}? ¢ géo\rfnn%sﬁr e
wer e fill edapblymer hendetiminea bhléomtetiaphehel suyfodhteisteg of & phthalagscdnmpduing abd ood
at atilted angle. The end _of each_tube s quickly sealed with a tube

seal i ng con%@tl%bileé?/é ﬂc%ls‘éChfarsdﬁ? @Rgg@te_d vai%@(SFeﬁﬁ@nt Corp. The blood filled
tubes were laid on their sides and allowed to incubate at roomtenperature
for 0, 1, 2, 3, 4, and 5 m nutes w thout disturbance. At the end of each

i ncubation period, a blood filled ca '\I @My tube was put on a Readacrit
Centrifuge available from Becton Diﬁf%é on and the blood cells were spun
down for about 1-2 minutes. [007%}7After—emntrifugation, the plasma was
observed for any yellow of red ti ntk@//«‘h woul d i ndicate henolysis. No
color variations were seen in the plasma of any of the sanples, including
the 5 minute incubation time point. [P078] Thus this experinents
denonstrated that the hydrophilic coaif*ng was nonhenol ytic. [0079] Wile

t he present invention has been dﬁsc rded Wth reference to the specific
embodi nents thereof, it shquld,be lnderdtdpd %J%e skilled in the art
that various changes may be nade alld equival ent'$ hey be substituted without
departing fromthe true spirit and stépe of the invention. In @jdition,
many nodi fications may be nade to adapt a particular situation, material,
conposition of matter, process, process step or-steps, to the objective, =~
spirit and f; i N i Lfol L :
ht ended o Bava v o g noecrantat PUELING ank o Sk e - e v
What i s cl a¢asbdndividudlly gorspraysdwidtdgen, dlbyl, axyhtalkaxyoaryhedi, sdfonatepéremgnt s,

conpri si ng. a sul f onat ol yest.er; (b ter; an c) .a surface active
agent. 2. T%ugfa 3RS nilcr)lﬁeggrgléa%%n 'anﬁalfl%b?ﬂgﬁ%%\i\%fﬁv}}?e?rgd 1f"ngsszgi’i B TEE T on
conprises (wludbdiween3 apdlox00BEed Yndde pkefimBIytheaRimoabonal @ hyd RYagbosai d
sul f onat ed pol yester by weight; (b) between approximately 0.1 % and

approximately 5% of said surface active agent by weight; and (c) between
approxi mately 65% and approxi mately 99 4% of said water by weight. 3 The
conposition of clains 1 or 2, wherein the medical inplenment conprises a
needl €0048] A net lnozhefeprbodomeritod thee inyehtmphilieisolfonatd polyesteras gdiycdiylene

i npl enent, coppri.sing. ) _providing a conposjtion accordi to any of
clains 1 tosogl?g%t] B?nygg%)ﬁngﬁsPﬁb‘gglé{j%ﬂ%\gﬁﬁegﬁ%gﬁ‘b? éﬁqﬁi@ ﬁﬂ‘ﬁagg) d conposition;
and (c) drying said nmedical inplenment. 5. The nmethod of claim4 wherein
said nedical inplement is a lancing i npsloeNgent. 6. The nethod of claimb5,
wherein said lancing inplenent is a microneedle 7 A nethod for acquiring a
sanple of bodily fluid froma patien prising; (a) providing a needle
with a conposition conprising a sulf pol yester, (b) penetrating said
needle into said patient, and

O"‘CHchz—?F

4)

The sulfonated polyester (4) may be prepared by a polymeric condensation reaction of

ethylene glycol with 4-sodiosufonylphenyl-3,5-dicarbomethoxybenzenesulfonate. A
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(c) drawing said bodily fluid through said needle. The method according to
Claim?7, wherein said nethod further conprises pzoducing said needle 9. A
medi cal inplenent; conprising a needle having a coating thereon conprising
a sul fonated polyester. 10 A kit for drawing a sanple of a bodily fluid,
conprising the nedical inplement of claim8, and a test strip configured to

receive sal S@ [
. AU>. acy PRI AR BR ORI dicokame gy BT REE S M HRE. @ . A
.AS. E ? may be replaced in part with un-sulfonated phthalate monomers such as 3,5
#\ 1zupkf [ V] ca] ca] c”a] ca] ca] ca] ca] ca ca cal ca] cal ca] ca] ca] caU] ca] calcalcalc
a] ca] ca] ca] @aqaéqugp@@]@aqn@@gf @g]lé eraomstheKyanzene, to reduce the number or

Coreures g b achlenisuananonl e R e kRN SRS
+3355977hgm%a)cﬁfyo@@@rbmméﬂibﬁau}mbm} gl GalreslMialroahslabe ol wad 6a] cal

ca] ca]calc”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal9 l A A1A
| A_AbAdAABBBIBeBrEBI Y FHHORRS slieskers-g »ited shavgh\IVF eEgpeEAULB AT €& Q?é a] caJ caVv

| ca] ca] ca] cgl galdealGaNeALCath kabeAYhE & &R KAlis b ool G Y .%]ﬁ@}éb&%bx%a] ca]

cal ca
LL30OOO Ps PmeR{@bH&’EBE@B@rSSSSE&W&Dﬁ@W&W#E@Z 87 &Y sinkonale\Wdrealeeadre™ a] cal
ca] ca] cal] ca] ca] ca] ¢ca] ca] ].ca] cal.ca] ca] ca] ca] ca] ca] ca] c”a] ca] c”a] ca] ca] ca]
ca] ca] ca] ca]emmersizly pyapa gfl Jrqm \VRTIQUS SOMYEEF T £ f 6ggh+i Aj j kknnp4pCs”uv| wr ngb] X]
]1ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] c4a] ca! vvwzzf} ~mwmn0S$r "'t | {vql gb] X]]] ca] ca]ca] ca]ca]c
a] ca] calfatcdrom] 4grhsa) ca) ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca]ca]caV]ca
] ca] ca] ca! &0d

| GVt f @/ zupkfa\ W ] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca] ca] ca] ca] c”a] ca] ca] ca] caj

ca] ca] ¢@d4amq] ca] cajiealradcadinalpantt c@df@lad)mﬂeqyaés%&@i%mo%zaﬂ@Kdrea\cilémsqaﬂ@m calc
ajcajcalc @?‘ca\/] ca] cal ] ca] ca] ca?ca] ca] ca] caJc¢ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] C \{ggt pontag opa) P abpgb greesafter being incorporated into

1098& ( ) - S& %é%

EEii T o e e
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 environmentally friendly and biodegradable.

[0050] Examples of some suitable surface active agents usable with the invention
include: (a) natural surfactants such as e.g., casein, gelatin, tragacanth, waxes, enteric
resins, paraffin, acacia, gelatin, cholesterol esters and triglycerides; (b) nonionic
surfactants such as polyoxyethylene fatty alcohol ethers, sorbitan fatty acid esters,
polyoxyethylene fatty acid esters, sorbitan esters, glycerol monostearate, polyethylene
glycols, cetyl alcohol, cetosteary! alcohol, stearyl alcohol, poloxamers, polaxamines,
methylcellulose, hydroxycellulose, hydroxy propylcellulose, hydroxy
propylmethylcellulose, noncrystalline cellulose, polyvinyl alcohol, polyvinylpyrrolidone,
and synthetic phospholipids; and (c¢) anionic surfactants such as potassium laurate,
triethanolamine stearate, sodium lauryl sulfate, alkyl polyoxyethylene sulfates, sodium
alginate, dioctyl sodium sulfosuccinate, negatively charged phospholipids (phosphatidy]
glycerol, phosphatidyl inosite, phosphatidylserine, phosphatidic acid and their salts), and
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carboxymethylcellulose, and sodium dodecylsulfate. In certain embodiments cationic

surfactants may alternatively or additionally be utilized.

[0051] Various blends of natural, nonionic and/or anionic surface active agents may be
utilized in the formulation of the hydrophilic coating of the invention. Additional
examples of anionic surfactant groups include sulfonic acid salts, alcohol sulfates,
alkylbenzene sulfonates, phosphoric acid esters, and carboxylic acid salts. These anionic

surfactants tend to be good solubilizers and have good wetting property.

[0052] Preferred anionic surface active agents for use with the invention include
GEROPONT_M T77 (N-oleyl-N-methyl taurate, sodium salt, _available from Rhodia, Inc.)
and Aerosol OT™ (di-isooctylsulphosuccinate, sodium salt, available from Cytec
Industries, Inc.). Both of these anionic surface active agents have strong wetting and

dispersing properties.

[0053] Nonionic surfactants are characterized by hydrophilic head groups that do not
ionize appreciably in water. Examples of preferred nonionic surfactants include
polyoxyethylenated alkylphenols, 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 agents include
one or of the following surfactants: polaxomers, such as Pluronic™ F68, F108 and F127,
which are block copolymers of ethylene oxide and propylene oxide available from
BASF; poloxamines, such as Tetronic™ 908 (T908), which is a tetrafunctional block
copolymer derived from sequential addition of ethylene oxide and propylene oxide to
ethylene-diamine available from BASF; Triton X-100, which 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 oxide) triblock copolymer are an excellent solubilizers and are generally

considered non-hemolytic.
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55977h9j 9k9h<ﬁn6nih’lslﬂfactants give satisfactory results in the formulation of the coating of the

invention.
Hydrophilic Coating Methods-

[0056] The method of coating medical implements with a hydrophilic coating in
accordance with ir;vention comprises coating the medical implement with an aqueous
solution comprising a dispersion or solution of a sulfonated polyester and a surface
active agent.h The method of coating medical implements may further comprise drying
the coated medical implement until the coating has achiev.ed a desired level of hardness
and strongly adheres to the medical implement. Coating the medical implement may
comprise spraying, dipping, and/or rolling the aqueous 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 vice versa. Other factors which play a
role in determining appropriate drying times, 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 drying temperatures and drying time for a specific coating in accordance

with the invention.

[0058] In general, the drying 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 temperatures of
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| >1090d080] () - | Inogempodimegighemethod D pEINg)a microneedle comprises dipping a the

microneedle into an aqueous dispersion comprised of approximately 5% to about 10% of
a sulfonated polyester, such as EASTMAN™ AQ55S or AQ55D by weight, and
approximately 0.1% to about 3% of at least one surface active agent, such as Aerosol™
OT (di-isooctylsulphosuccinate), Geropon™ T77 (N-oleyl-N-methy! taurate),
Pluronic™ P105 (ethylene oxide-propylene oxide-ethylene oxide triblock copolymer),
and Pluronic™ F68 (poly oxyethylene-co-oxypropylene block polymer) and the like.
The excess ..aqueous solution is removed from the microneedle and the coated

microneedle is allowed to dry for 20 minutes at 50-60°C.
Kits

[0060] The invention also provides kits for coating medical implements with a
sulfonated polyester, 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 aqueous dispersion or solution of sulfonated polyester 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 further comprise printed
instructions for coating the medical implements with the sulfonated polyester dispersion,

and drying the coated implements.

[0061] In other embodiments, the kit may comprise one or more medical 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 further comprise one or more tests strips, or a

monitor or sensor, configured to receive a bodily fluid sample.
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discussed above. This sulfonated polyester is commercially available {rom Eastman
Chemical Co. under the product name of either Eastman AQ55S or AQS55D. AQ55S is
the solid form and theAQS55D is a 28% water dispersion of AQ55S. The concentration
of the polyester in the aqueous formulation of the coating mixture can be in the range of
0.5-30%, and preferably from about 5 to 10% by weight in water. This sulfonated
polyester is descril?ed in US3734874 noted above.

[0063] The following examples are put forth so as to provide those of ordinary skill in
the art with a complete disclosure and description of how to make and use the present
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 respect to
numbers used (e.g. amounts, temperature, etc.) but some experimental errors and
deviations should be accounted for. Unless indicated otherwise, parts are parts by
weight, molecular weight is weight average molecular weight, temperature is in degrees

Centigrade, and pressure is at or near atmospheric.
EXAMPLE 1
Werrability and Tackiness of various Hydrophilic Formulations.

[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, durability
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 of solid in water (EASTMAN AQ 55D
1s 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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[0065] The hydrophilic coating formulations were prepared by thoroughly mixing the
appropriate amount (parts) of sulfonated polyester and surfactant stock solutions with the
specified amount of water as listing in TABLE1. The surface to be coated was dipped
into the aqueous dispersion of the hydrophilic coating, followed by the removal of
excess coating from the surface. The surface was then allowed to dry for 5 minutes at

80-90°C in a forced air oven.

[0066] The tackiness of the coating was determined by physical touching of the surface
coating and the wettability of the surface coating was determined by measuring the
contact angle of water with a Goniometer from Rame Haﬁ 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.

[0068] Tests were also completed on formulations which comprised more than one
surfactant. Formulations with a combination 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
concentration range of about 1% to about 3% by weight of surfactant in the aqueous
formulation (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 very

wettable.
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TABLE 1:Tackiness and Wettability of Selected Hydrophilic Coatings
Sample | Formulation of Hydrophilic Coating Tack H,O H,O
Number | Sulfonated Polyester: Surfactant: water wettable | wettable
(Parts per Volume of Stock Solutions) after
washes
1 1:0:2 Control NO NO |-
2 1:1:1 Surfactant = Aerosol™ OT NO YES YES
3 1:2:0 « YES YES YES
4 1:2:3 ¢ YES YES Less
5 1:1:1 Surfactant = Geropon™ T77 | NO YES YES
6 2:1:3 ¢ NO YES Less
7 1:1:1 Surfactant = Silwet™ 17600 | 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 ] B NO YES Less
11 1:1.5:0.5 « NO YES YES
12 1:1:1 Surfactant = Glycerol -NO NO | -r--emm-
13 2:1(AEROSOL™ OT):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 demonstrates the wettability of various formulations of the
hydrophilic coating on a plastic surface, 5 mil Melinex polyester film available from
DuPont. The method of coating the Melinex film was similar to the method described in
Example 1. The stock solutions of the sulfonated polyester (AQS55D) and the surfactants

used in this example were prepared as described in example 1.

[0071] TABLE 2 shows the contact angle of water measurements 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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by weight of the total dry weight of the hydrophilic coating.

[0072] Two to five contact angle of water tests, which included both left and right side
of the water droplet contact angle measurements, were completed for the hydrophilic
coatings represented in TABLE 2. TABLE 2 gives the ranges of contact angle of water

measurement values as well as the average measurement for hydrophilic coatings Al-

E2.

TABLE 2: Contact Angle of Water Measurements

Sample | Description Range of Average

' Values Value

Control | 3M Anti-fog 17.6-23.9 21

Al 10% AEROSOL™ QT 3.9-13.5 7

A2 5% AEROSOL™ OT . 5.2-11.9 9

Bl 10% PLURONIC™ P05 6-9.5° 8

B2 5% PLURONIC™ P105 7-12 9

Cl 10% GEROPON™ T77 5.9-8.8 7

C2 5% GEROPONT™ T77 7.5-8.8 8

Dl 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% GEROPONT™ 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 formulation of 2 part AQ55D (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 conduct this experiment. Plastic capillary
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5 seconds. Excess coating solution was drained 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 room temperature inside a tightly sealed container containing copious

amount of desiccants.

[0076] A sample of normal whole blood from a human donor was used. The dry
capillary tubes coated on the inside with the hydrophilic coating mixture were filled with
the whole blood sample by dipping the tubes in the blood at a tilted angle. The end of
each tube was quickly sealed with a tube sealing compound available from Chase -
Instrument Corp. The blood filled tubes were laid on their sides and allowed to incubate
at room temperature for 0, 1, 2, 3, 4, and 5 minutes without disturbance. At the end of
each incubation period, a blood filled capillary tube was put 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-
hemolytic.
[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 scope of the invention. In addition, many modifications may be made to
adapt a particular situation, material, composition of matter, process, process step or
steps, to the objective, 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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1. A composition for coating of medical implements, comprising.
(2) a sulfonated polyester:

(b)  water; and

(c) a surface active agent.

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 comprises a
needle.

4, A method for forming a hydrophilic coating on a medical implement,
comprising’

(a) providing a composition according to any of claims 1 to 3;
(b) contacting said medical implement with said composition; and

(c) drying said medical implement.

5. The method of claim 4 wherein said medical implement is a lancing implement.
6. The method of claim 5, wherein said lancing implement is a microneedle
7 A method for acquiring a sample of bodily fluid from a patient, comprising;

(a) providing a needle with a composition comprising a sulfonated polyester,

(b) penetrating said needle into said patient, and
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