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WO 2005/ 039665 PCT/ US2004/ 035249 LUBRI CANT
COVPCSI TI ONS, THEI R PREPARATI ON AND ARTI CLES COATED
WO RiEREW6EH 5 CROSS- REFERENCE TO RELATED APPLI QATT/OBES04/035249
This Patent Application is a Continuation-In-Part of
U S. Application 10/691,853 filed Cctober 23, 2003,
the content of which is incorporated herein by
reference inits entiretx. 1. Technical Field 10 The
LUBR B e MMECRVERET o FHEER ARG8T 18N 120 PEIT6HES CONPYS TR/ T
sui table for nedical devices that may aid nedica
devi ces to becone slippery when wetted. The | ubricious
conposi tion of the present i nvention nay be enpl oyed

- {RLATER ABPIICATIONS of cat heters,

Qe /) Y 24 3 [

a i v, S t | i€ 1k : ,
o S LM o RN IR UL A Ppl R 10/691,853
filed @ctbyerd3, 2083k cattag of Mhéehde mpogidratedhebint Hyerefirawe it its

. Invention may 15 al so i ncorporate pharnacol ogi ca
entirelyydi ti ve conpounds such as anti-nicrobials that are
rel eased in a pharmaceutically acceptabl e manner.

a Idy| so provi ded for the nmanufacture of the

| gl SieQdts BOERRD F1RBS to A FriteRfEr &&ﬁﬂosﬂfc% Bt Sor medical
for the application of the |ubricious conpositions
devicesi that amey wudt medicalpéenceade thecomk sigdenyi when wettedir fldwekibricious

of.,. medi.cal deyices.and the resultin oat.ed i.cal _
cornpiioU B! s niiRRu Al RaY BF s ir  JefiRe tiSedtRfut of frction
of catBBRld, @ftetifl wanbhasRmtycatesbntedlc ey RS, dndsiraiRal tubes and other
coatings of polyvinylpyrrolidone, polyurethane,

medio&.}; ipplegtspy) Bedwneiic syhstipies ddiercornpogibioncafrtbe present invention may

aso SERAFRE EHIRSIog RIS A0, Leh S Bl o o
releasbdsn a HhafiihcdifcadlydacteptdBle Gdnnet.el Metholde ate hajsdr ppkrided cfor the
s 3 BB B 4000 2SS g opican
of th@#ubric%ug': coﬁ?ﬁo@i&fon%ith 3nd %ﬁth%t,g ghéﬁia@&ﬁﬁaf Q(Ecﬁti\%:é_t 208rfaces of

of grafting ‘hydrogels for lubrictation to polyneric
medicglibsticatand thaisisulgng adatad medicaldlavigeon et al ., U. S,

Pat ent No.., 3,975,350, relates to hydrophilic

2. p2¥§gg@¥ﬂﬁhe pol ymers for use as lubricants. Storey et
alknoWnSubiiadre @bathis ,apsliditié, shices' Findddesl dédced thelnd®Boatings of
prosthesis having a Fubri cant  hydrogel coating. Mny

polyvinyduprqlidens.cpdyerethone ot ylisgBolyeEery vand resin.Buqrggagbons, silicone
[ i n.t i.Gahfi

bl BASARIA9G1s SRRl U G &t g prnt Nos

4,100j309uhfid c48b9)J094) aelatoed f & chyhopldtic f caatihgonf podgkingpyrrolidone-

pOlyuferman,ence such as chanacte{Lstic of silicone.o

SR i BIMmsE S WiiRe HOLYIRACY MRS i F et aly U.S. Patent No.
3,939,049, relates to a method of grafting hydrogels for Iubrication to polymeric substrates

4
LAY 1A

using radiation. Hungton et al, U.S. Patent No. 3,975,350, relates to hydrophilic
polyurethane polymers for use as lubricants. Storey et al. U.S. Patent No. 3,987,497, relates
to a tendon prosthesis having a lubricant hydrogel coating. Many known lubricious
coatings are prone to various disadvantages when used in the medical field. Disadvantages
of such known lubricants may include insufficiently low coefficient of friction, lack of
permanence such as characteristic of silicone or fluorocarbon based coatings, slipperiness
when dry as well as wet thus making handling difficult, utilization of hazardous solvents in

the manufacture of the same and utilization of unstable reactive materials in the
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when dry as well as wet thus maki ng handling

difficult, utilization of hazardous solvents in the
woreewsasbur e of the sane and utilizati on of unREEREDEM®04/035249

reactive materials in the WO 2005/ 039665

PCT/ US2004/ 035249 manufacture of the sane. Lubricants

manuificete COUHeOfantB d I &8l catiie ﬁ?éd&%dj m&t ARlRaY BRCHOME unstable reactive
material often require the coating solution to be

materigl Qfbgnerequiae [the epatingrsolyticngieehs pieparsd haily wsahore faewently to be

1.DC t nd._expe - Lubricant .

usfs IS g PSBRBEE MRS58 W BIPC R SROLS o syt s
involeing hazakdels ablventsues tndgeahblentuet@Xgatibitytogionty @oAserad nd OSHA

.OSHA 5 considerations, Al so, |ubricant coatl ngs o )
GOHSIéﬁaU%Pe dAser upHeR icagfines e yAed Eyildusingnioseign Apviees into various
s 870 A DORKANAL AR P e R v i
to pravigh arphaceadeutiedllyyaceptableadalerclar tnigdmitobial and anti-thrombogenic

anti-mcrobial and anti-thronbogenic conpounds. A
CompPH’B‘#Si' ci ous conposition is needed that when coated upon

a medical article and 10 subsequently wetted has )

syt fliRIicPNs prmRasitiany is peoded gk ryien; oadadeunrach seadical article and
s 62 bl SSFiB8 1TRAESRUE TPR B gt o
for medichl aspla@st iThei mnglvisaioncnapalsadeve phirmeasiopeal addidesduch as

.ph ti,cal | y acceptab) e nner.  The
A T R T
The 18bMé:AE cl%zﬁ’tiﬂgefsyde@ifrabﬁﬁ:I RapaAt 68 a?ﬁléilingr%ﬁeaf %f(ﬁbxl'a)ﬁeﬁié{ %Ibstrates and

wet abrasion. Further, it woul d be advantageo
prefegbbpresist sigt Rbresigni Atyrthes it wondclompbrrtgsousHatprepage suh coating
%ﬁgza(r): THE DI SCLOSURE In an
| ) ilsne | ubrici ous conposition
' ' pol ynmer, an

3+ epol yner, an al kyl ester of a

Cah baxylubteatBel hodedems theehubdtiolied@b st cAnsMe¥ @bydrophilic
selected fromt etrat&zdrof uran (THF), D nmethyl formamde
polynyeg, pDigoryanis-tepminatedcprepelyaer, aydkplesirmobnsarboxylis hgitl such as

[ e ) ' r eof . i S. .
vy SYEE LE OV s R B SGFAL A B
(DMI)n Mahflenaichofided CrcloRacions, hemetlyd prioldéte(NMP) and mixtures
illustrative enbodi nent, the |ubricious conposition )
there onlﬁﬁ g@gelgplapﬁg]dt%ébmepq eolpents ey beggsed alone or in combination with
each dtB@cyanat e-term nated prepol yner, an al kyl ester of a
carboxylic 25 acid such as ethyl lactate, a sol vent

t .r.ah : D et hyl f. m de.
(B e, SRS P UHRAHER | TebrielghE oo Eoritises 2
hydropltilicopilghnme an( dEJanateitsiminesd thregataherand akylester of a carboxylic

. hay maceut | cal additive.
acid psuc as ethyl lactate, a solvent selected from tetrahydrofuran (THF),

Dimethylformamide (DMF), Methylene chloride, Cyclohexanone, n-methyl pyrrolidone

(NMP), mixtures thereof and a pharmaceutical additive.

In yet a further illustrative embodiment, the lubricious composition comprises a
hydrophilic polymer, an isocyanate-terminated prepolymer, an alkylester of a carboxylic
acid such as ethyl lactate, a solvent selected from tetrahydrofuran (THF),
Dimethylformamide (DMF), Methylene chloride, Cyclohexanone, n-methyl pyrrolidone
(NMP), mixtures thereof, a pharmaceutical additive and a polymerized urethane. The
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In yet a further illustrative enbodi nent, the

| ubricious conposition conprises a hydrophilic
W@I0g/BY665 an | socyanat e-term nated prepol yner , PENUS2004/035249

al kyl ester of a carboxylic 30 acid such as ethyl

| actate, a solvent selected fromtetrahydrofuran

polymeHizEd urdthaTR! A¥ch&sBE HikiEnd MMnkth MetHayiheaRive HoRiind8nd controls

Cycl ohexanone, n-nethyl pyrrolidone (NWP), m xtures

the rateredfirelspse of thepharmveantioahhddatd. t Theeaddittpneofpled potpmicrized urethane

\ . / ..
T T T

withidt feptabRPhartBaceatitdlMnignd controls the rate of
rel ease of the pharmaceutical additive. The addition

Ofn t hefiR@ley "BIEBAN UNRINANC: &ABRIISSNL Ne lubricious composition
phar macoki netics of the anti-m crobial or other

comppsrsr drdydtophilisapoladur tsuole 918 tpelpenylpynrdlidenace dskabétbylene (HDI)

. harmaceutical limts. I.n.a further alternative

fsooy R RRREHI S amelisetam Dot of (oRbuBe eBiRgia byt seleced

from Cas@dHysasuanhy drep))i | Din@By¥dfansde h (DMFI%, Methylene chloride,
ol yvi nyl pyrrolidone, a hexanethyl ene (HDI

Cycloi%@waﬁe&-@ﬁt@ pyfratidensy™EYB) gidemixtungs arqttgque dt isrcopfemplated that
s BRI A5 BN BoSAbY BB R LEC S b iftoc addtves and

polynideizby hitieane Rither adene orQucbmbaxtdomne, n- net hyl
pyrrolidone (NWP) and m xtures thereof. It is

comt agthat élustitive lénmbddimett) theo MbAcHURY codriPoditdrd Usbmprises a
conposition can further contain pharnmacol ogic .
hydrophidfctpalsgen pech #opolyrinyivarolidens, #Relsesyende-temopaed prepelymer,
ori (BR- t . ' i .
suh OTDIIEENET, 1008 T i 05 B BT bl v
is a rqpotipmprodit bf aslipodymateydndys pelyaldglene ethier glycol, an alkylester of a

i socyanate-termp pated prepol ymer, . such_as AD| PRENE
carboyylieoFid Syl as ot Jorale @Bd FotoyEhh GBS eﬁt%m@ ran (THF) and
CycloREeRghymer which 15 is a reaction product of a

di i socyanate and a pol yal kyl ene ether glycol, an

|k f a. | ' I : .
AP i SIS 5l F e
provideyjc hekax arire methode chmgrif@r bieadihp g tsbleehtubslégtali$rom the group

.conposjitio f _the present_disc]osure i prqQvi ded
consigipge| # ?Hgl%‘pg?%ﬁl’cdhﬁlﬁﬁé’i@nﬁ?%ﬂﬂi nﬁleglyi‘?ﬂev e‘g‘tfonde"" n-methyl
pyrrol?d’c]n%?t:?ﬂolﬁé@ﬁbﬁé" End@ Y Rires? theRBRSA ﬁglﬁl:%ghﬂifc polymer, an isocyanate-

_tetrahydrofuran, dinethylfonnanm de, nethylene
termingigdopriepie ymer, raat] lap | allyester df deathoxphie hade The ovreparedts are blended

i xt ur t hereof.. a hydr.ophilic polymer, an
together pre %ﬁ@e‘/&ﬁi%}‘ﬁﬁfm é%lué?lgﬁgjf’?ﬁ%f, and an al kyl est er
of a carboxylic acid. The conmponents are bl ended
t ageletien for @kidkaht Yubtidoul campbdifieisnosalledst PArtially coat a surface,

prefera‘t?lryqﬁe surface of medical devices is provided herein. This process of coating may
be carried out by any method known in the art including dip coating or spraying and then air
drying or removal of excess lubricant and optionally baking and packaging a medical device
either before or after sterilization thereof. The surface may be any surface, preferably a
surface of a medical device. The medical device may be optionally cleaned and dried prior

to coating.
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A nmethod for using the |ubricous conpositions to at
| east partially coat a surface, 25 preferably the
waensaswedf nedi cal devices is provided herei nPCTTOER04/035249
process of coating may be carried out by any nethod
known in the art including dip coating or spraying and
DETAHeBEDDES CRIPTHONoD Fr EFBVMISCIIOSKRESS | ubri cant and

[ .Ly baki .and kagi di cal devi
o ichBHgbyy Somposifive It abe BrF i sriem bre 66 fed particularly
usefubinribaetngehe QR IRt DI e oﬂﬁ@éi@él%&%eﬁsuéﬁ@fi naeilﬁ{llg fhoracic

medi cal device. The nedi cal device nmay be optio
cathetgrseaiilepthsn thedicrl devpedsor The3 ibrrigions @bimpgsitidn Womanufactured from a

/ 2004/,0352 TAL.LED DESCRI PTI ON. OF
blend A R SR n SR g . 6L BRaB e (DO, Meihylene
chlorifie,eGyridhdxane nanethaispResohS YNNI 1hika Mlgfégg,ﬁ&luilkylester

¢ [ lowering the coefficient of friction of ne
ob a ca.gmxg € asik pPchsas; derneraminley ethyr laetats, notihyibenzpate aomipolyacrylate

h L.cal deyi The [4.ci ous, conposi.tion_ s

Where_g{anﬁ% %F(:Tteﬁ‘]r:tg‘% f ? oﬁeg&gﬂdbl gngi’%{g P %lﬁg BPIW?E SU \AEnfQ  example

polyvisglpyotodidohe, opelFkyl Bloskohypdlpdorats deid( RMFdviddet B?K/:%ﬁﬂl‘ﬁzthylene
| o exaf ne, n-methyl rroli1done gN

.. chl aride, C e .
ox1de,aBr§9% ul?@é‘”{l 8 1(?01;%,] t%png;]egsg]ég opfligity: andh &lgriq)it@', and an

isocyaﬁ@ﬂedeﬁhﬁ%ﬁte@%reﬁo%&?(a”'p| e, ethyl lact ate,
nmet hyl benzoat €, "or polyacrylate wherein ethyl lactate

i I; Li o L I r such as fo :
| eégﬁﬁfdcéﬁﬁ%g {/e\fi?lny é&{/ @?E{)l %ﬁsgl?la%ggyug?%é?reg} C%rﬁiﬁrr’ed isocyanate-
terrmnp@ﬂ%/pmp%lF/mrsa‘?ﬂaﬂ parc r)p asedl l@fﬂ?r&ihg ol thetdiel iR HhBeX b€ are not
. . , Ut
hmlte(E ‘S:Pg Pg{}’ﬁfi}’%@ﬁ%}é%#gg P%&{u&t%s}ﬁ%&; Aga gwller;l(é:ro? ailsso(le)horone diisocyanate-
based pRpolsAch 8, Th r y
ased ppPoliaittisac SlBp18, }gg@llyWMAA@gO QéDHSIélamhfactureﬁ _by Dow

| socyanat e-t erm nated pr mers nay erel
Corpomtigner r e¥itiraibeyeanat 4-diplsmyimethart-diiseppdnymer SMbBt ®8polymer,

e ording t i&cl osure_include but are ]
mama Py SOER "o ARl R atsad bl mipspaaebey Uniroyal
Chemisaich as a tol uene or isophorone diisocyanate 15 based

prepol yner such as, for exanple, Hypol* PreMA G50

(O i ufcaetrhingd ' LbraLaanell)
R A e i?@%gﬁﬁ%ﬁm%p%%ggﬁ%@?é& These
preploymeist doelyded oy @ r ogtal limoed AD, PRENE¢IImbthylehs eethdDl glycol-

: t LtQyal. . Cheni cal . her N
dipheny Bt AR IS tie D s GRo b Bni ﬁgﬁhgbﬁolﬂﬁbﬂe&lﬂduwanate
(TDD), apsigtehamistBtene TBRSE glyddIMopRbRAYEEAiSsokMila ,6@019(1%4-&{3%uty1ene)
ot limted to, polytetranethylene ether glycol-

glycol-ginhrayinethans andiisaryangtey aDd), ( NBILy(1. oot ypueslermire tdhydobtylene
diisocyahite" (18h1yC Bbfytﬂh%k%lﬁygh}:)s %B)égﬂlasgghorone diisocyanate, polyethylene

glycol-diphenylmethane diisocyanate (MDI), polyethylene glycol-tolylene diisocyanate

(TDI), polyethylene glycol-isophorone diisocyanate, polypropylene glycol-diphenylmethane
diisocyanate (MDI), poly-propylene glycol-tolylene diisocyanate (TDI), polypropylene
glycol-isophorone diisocyanate, polycaprolactone-diphenylmethane diisocyanate (MDD,
polycaprolactone-tolylene diisocyanate (TDI), polycaprolactone-isophorone diisocyanate,
polyethylene adipate-diphenylmethane diisocyanate (MDI), polyethylene adipate-tolylene
diisocyanate (TDI), polyethylene adipate-isophorone diisocyanate, polytetra-methylene
adipate-diphenylmethane  diisocyanate (MDI), polytetramethylene adipate-tolylene

diisocyanate (TDI), polytetramethylene adipate-isophorone diisocyanate, polyethylene-
4
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(TDl), polytetranethyl ene ether glycol-isophorone
di i socyanate, poly(1,4-oxybutylene)
w@bkopsobose phenyl net hane dii socyanate (M), PCT/US2004/035249

pol y(1, 4- oxybutyl ene) glycol-tolylene diisocyanate
(TDI), poly(1, 4-oxybutylene) glycol-isophorone

propHéAe @@ma@aadiﬁhen%%h&%ﬁyh%% £t (MER, - SRS IR LBRRRe adipate-
di i socyanate (M), polyet%ylene glycol-tol yl ene

tolylagie; doegeyanate (TDIDI 9r, pelyethgtehe-peapylegk yarippaté-ssophaoon eiisocyanate
di i socyanate, polypropyl ene glycol -di phenyl net hane

pobmﬁ?%%%?yanate (MDI), poly-propyl ene glycol-tolylene
diThs e yaraifive TDhsrathe! ¥Rboaimdnea BxaRtylehe PIPDDNRocyanate-
diisocyanat e, polycaprolactone-dlphenylnethane

termigated qupaivmer cyDby usedol TheapilY| iseeyonateterminased prepotymers offer

' L 0 _ i so o .
AR A 1B D3GR B2 ARSHIAPRBLANE g o gt
inclug&s; e yia Imtelil(n;llgg:l )to, QQ?ITRCE%W]@% AFHR g’ o a;?l@pdl?ﬂnﬁiqu, emanufactured by
Crom@:térz q ag]gl%igl;l ( gg}i%p’tyéﬁf A\}&%{Mﬁ@&ﬁe@%cﬁj ! STo}?is C)I[I(:)DrI] eprepolymer

providéli RPkEehhRREBRARED gfkgo%e?gﬁ%g@g zéesg tléal}@bbut 0.1% free HDI, which

pol yt et ranet hyl ene adi pate-t Il socyanate
can WeTbensficpadl wt Gter anapideyenn emd dequarpk of septker @rRposure to HDI.  This

T I T o A
with 6t 6oy Jormpalie iyl gaerer opyl ene adi pat -

tol yl ene, diisocyanate (

PPt ihBY? AN G B ARY! %ﬂgT taéegr PBdIRHaROPNOT 9BfRafE ieét‘ﬁ‘ély M Grethane

pol yur et hanes. I n an native I |'lustrativ
manuéebudd nbyt Do hEhemistlhy benBydidbiape? spalyanetinne, Snanufactured by
termnated.prepol yner can be used. The HD
Cardip T} Bsrmiati oy o ko SYAE BT RS P epoBRers; o PepeiiBrirs used. to
enharic® biRiiketrénaieind to Bafist #ak& 14 rpRIMOR LG cANaRE& R NY
to the disclosure includes, but is not limted to,

AHRRINEG Lo 7Rl (R AR B%&Q%s%ﬂ@?ydﬁ%’%%ﬁ%&%% 4ting and controls

Cronpt on Cor poration (Uniroya ury,
the raGpnhesledse and tiisi enabis the plroimeekinetios of itltbeshaamacological additives

IS nat e-t er.m nat ed epol ymer haying. | e t han
when SRR B, FBuT Beseb Rl Beteeutrahdiiher 114 ARfampter of the
polynidtzeARAABAFRIRREd At FRARKIAE dRfonY¥d: HETthEEMBASMI RvicR thiB coated or
his prepolynmer having relatively |low free HDI

T : . : :

the fupgldenadisy elethaaediask devigs/may hecomacompramissdi ated with
other prior art isocyanate-term nated prepol yners.
Pdlaypnelrarmecolagietlhaidgsesmai basis@b| Fait ¢xangle Jnti-arioobinl edditives,

et he ol yur et hane .. manuf act ured by Dow m cal, or .
such &5 GASER AR 15 BOPAS: Hebe HEGPN: SREBTy. Mg 15 lubricous
comp6&ifieh.0TRER ddaitenakiroieaed odlconfRCY AR Hofstir8! Mhe4t8 df release and

repol ymers, or both can be used, to enhance binding

the lugfiﬁl_é?ﬁg Propgrierstas thelferspositiorearsecoptieles tyf alfsiimerthe eatiol efatrethane
and I’%&q' FbY BRther examples of suitable polyisocyanates see Encyclopedia of Polymer
Science and Technology, H. F. Mark, N. G. Gaylord and N. M. Bikeles (eds.) (1969)

incorporated herein in its entirety by reference.

Anti-microbial additives utilized as pharmacological additives within the present
invention include the biguanides, especially chlorhexidine and its salts, including
chlorhexidine acetate, chlorhexidine gluconate, chlorhexidine hydrochloride, and

chlorhexidine sulfate, silver and its salts, including silver acetate, silver benzoate, silver
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The pol yneri zed urethane increases the binding
strength of the coating and controls the rate of
w0 edosmswennd t hus enabl es t he phar macoki net i csPOFf/US1964/035249

phar macol ogi cal additives when utilized to be within
accept abl e pharmaceutical limts. The duroneter of the

carboRBtePSIWARIdaZe dilvir €8 1) @il ask AT Sstilveiaﬂaﬁﬂatet Eﬁvéiilﬂﬁt?ﬁ@tsﬁ{zer oxide,
of the nedical device to be coated or

silverf m?émiltaml slﬂxﬁrofprqth@, neef csilved ewléaéhm}e b@otymeyxm tetracychne

| al.
amin RS Sl Y YooR IR o s e hmat ol YectGpay eomyen,
chlorsapliehi@il, afi¢dnabelt] esinafiy] diBndlBhdsOsuthYassS URARNEeRId, norfloxacin,

within the I ubricous conposi tion. These additives are
nalidixe peids RptlonadBncaetaci tandnsipselipsacinTipenicillias ofuchebse agwicillin,

t u r Qsistion
o e 285 T AR5, o SRR e v
anti-npvfabidtar f urt her exanples of suitabl e polyisocyanates

see Encycl opedia of Polynmer Science and Technol ogy,

H AdrantMitrbmbOgerfiz addiverisdfinasa &Jhaﬁﬂac&oﬁfélaﬁﬁcﬁﬁ%a&ordmg to the
(1969) . incorporated herein inits entirety by
preseqtcingeitiqnewonldthe heparpbMedifierfarms ©f hgparin way besused to ensure its

bldo@g%g%??gk %E?Itlgﬂfg%ﬁdg% L}}%né%{e& tfefgs gé&%ﬁpiatec? 91at the urethane

compohgndriexitei medafied td Sl‘l(ﬁ‘ﬂhéﬁdﬂy acdept]ithg hﬁpahirg lolf exsbdifie® heparin
etate hIo heX|d|ne | uconat chl or hexj di ne
mde‘ilﬂ@%r ochb Yar?aganewc Ra R ﬁ%rl@m f?ainep lagts gud hgrhy having
d || Z€
T O e e o,
of pla@rrs gt herbel éma@e beérl keown ¢el pdssesssatitinmicrobial attnat;y aidl their use has
si.l ver i de,

boen NS g Pl B G G ieplagit pphalants, known

as php@ichémi@aﬁ, Bt bé(h\tﬁﬂzb@ For tiH BROINEGBBIaf §PopePisd 88me of these
t obramycin and_gentam cin, rifanpician, baC|traC|n

extracks GH{E ioh granﬁﬁtwﬁr%eﬁé@ﬁa@taﬂea fireso PalzasideMyrid¢ @iF tad ethers can be
mcorlﬂ)g%tg@ !11‘1)[8 Qe gﬂﬁ‘ﬁl@? cgélg) lsaﬂl)lg ﬁ%;‘; gl%nnmgg%kcg%P&qog%gﬁ Fﬁleased to

di X acl
the supennding s 1ﬁuﬁfeffa&c@ﬁ‘pn&hhérl n, anoxicillin and
piracil, cephalosporins, vancomycin, and combinations

ofin 36ive Gﬁluithﬁlv@ b dirBéxith offithd ?Qsé{tsdlsc%‘sure colorants, emulsifiers,
anti-t hrorrbosgem c additive use as a phar macol ogi cal

surfactzads, tand ecoleic @ldllzﬁjs flent taee WeBr loumt WIthMeﬂvpla@hmmheoadlded to the
lubncﬂ)%Q"J‘cfdn'ﬁ:l)osi\{‘flﬁI f"@% 8ifBn ¢ Q}?ﬂ%l{fie?s %g R&rlegd 19 may aid in the

ensure gl cal
suspemsit sthbitiondite ﬂubﬁncpﬁs)@ﬂhhg @Shlclletand s eaficeipdtabadyt hat
t he urethane conponent may be nodified to nore readlly

athe péleiseeratteppiabmadol oEeA1fddatlivee Rahid theMBbA&BLE coating formed
Addi tionally, organic conpounds derived fromplants
from thg dubyisiops qumqgglon according to the disclosure and the lubricity of the coating

may be controlled by the adjustment of the concentration of the PVP.

The lubricious composition of the present disclosure is generally prepared in a dry
mixing vat. The lubricious composition is preferably blended at room temperature
according to the following component ratios described in weight percent: about 1 to about 4
weight percent, preferably about 1.5 to about 2.5 weight percent of a hydrophilic polymer
such as polyvinylpyrrolidone, about 0.5 to about 3 weight percent, preferably about 0.7 to
about 1.5 weight percent of isocyanate-terminated prepolymer, about 15 to about 25 weight

6
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desi rabl e pharnmacol ogi cal properties can be utilized
as pharnmacol ogi cal additives. Extracts of plants and
whebs3dseye been known to possess anti - m cr obi BET/US2004/035249
activity and their use has 15 been shown to be safe
for human and ani mal consunption. Extracts or sughf
n ] utkliz ar_ .

perodtt At oranf By 180 BB 23 ATl B Bl LA 80501 acid sucn
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Ol _and Mrtle O.1 and others _can be incorporated
to abpyh &) WeighY pRsrsTe P solvenhsBeh 85 THFand t hei r

anti-mcrobial properties released to the surrounding

t | Skysomponentafefi ¢heeilehririonsn aemposttion wfsbaepresent disclosure are

i [ ' X resent .di scl osur cps
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unifogh Fone A% Tareeds ur/idditioni solvgyisartd then diselesurgugisinas GHIF and

Cyclc%eﬁQﬁAﬂeE Xreotfhell% !aﬁdéd%rt#%%ﬁfo astoid?l%nvaﬁﬁ'xﬁikgd %}dan' dditional about
surface wettability. e release rate o

15-3(pvanurecwitd gi ssadndaaid farinveedutisnt ik forntelde Priobtd cdingithe composition as
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a coof B2 b RE AT e Bt PR et e T Birop ey arpforpisglution and

mixe€ GdbBgt 3008Y nfifuteOHi1Q i uh¥orkNRILASHTLIBY soitidn 6 formed.
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OfTHe\®aRhE §@lﬂ¥ioﬁis§ﬁb@ﬁﬁ’%&n’sﬁiv@ SRE Al inerR5E RAYEDslt) iffhot tightly
dry mxing vat. The lubricious conposition I's

cappgsr dfiengistoragd. entieat ot couing b emplacatsucte as anedicali duyides with the

lubﬁgggﬁcéﬁ%ﬁ&%cggttﬁ§%g§%% E}{e if:lagge‘%g%;{qlg 'egg @L%qlfmé?érg gltlould for best

resultdIbef @&zl Yoyadip Washing thQ 08PRYsoptopan¥Bi IboRey §&BhdLinddried by
hydrophi lic Jool ymer ~ such as polyvinyl pyrrolidone, .

forced jagat apost 60 tebahout J0NE tghrempwe senface nosidiad risdprgpanbband debris.

TR : [ cent ..of . .
The e S nt AR mcobud O e ok i e ishen dipspated far about
5 to W81 pbdnds6in\Be2 RBEiCIAY GOMpBSiTiIbIROHIE3R243 diBEb&RE and slowly
preferably about 16 to about 23 m5|ghté£ercent
removgddrera dagsolutionyvat af s Eats pf @boat 0§ te gbont 1{kinelesyer pesondi e

and about 60 to about 90 weight percent, preferably
adgtcathgtener @ther pegdicsh deviewisdbeouair ddedwei wom sarpemntre gér about

I THE. _The,conponents of the. . .
10 to B3 ko RHER S ot 1R RRR ERiPodlit Rtaine 5, ptionaty
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h
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about! 9P t& BB H° € PRUP ForiHold 3G mikih {]ﬁ)r %Po‘?ﬁ?? YL bhPmost preferably
f d. A [ he di sc such fg

or ned. itional solvents o osure, (
for orEHBURAdd ti®ynclentverd fronethe aven.t hen added to this uniform
solution and m xed for an additi onal about

Curing temperature and time are dependent upon the isocyanate-terminated pre-

—t

polymer, solvent selection and concentrations of the components of the lubricious
compositions.  The coated medical devices are preferably checked for adequate

transparency and to ensure that no solvent odor is present.

Preferred methods of making and using lubricious composition of the present

disclosure are described in greater detail in the following examples, which are provided for
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15-30 mnutes until a second uniformsolution is
formed. Prior to using the conposition as 10 a
W@ o@biseges t he | socyanat e-term nated prepol ynmerPCHUSINI€ 5249
to the second uniform solution and m xed for about
30-60 mnutes until a final uniform|lubricous coating
. . A T, I : . Cetur

purpo3 O itle! AP The PRoRRRANG-0L Kbl SrcTrShihdea 1o be
constiuied ks liynitiegpihe deaberof tigp pe@mageentin. or to coating a

surface such as nedical devices with the |ubricious

conposition, the particular nedical device, such as a

catheter, should for best 15 results be cl eaned by
Exampl@iwashi ng in 100 % i sopropanol for about 5 seconds

and dried by forced air at about 50 to about 90 Cto

I @0TibgicRouk fca@Podifsh detrding 9P HRPARBh AN adBRb3d byET&Tding the

device is at _this point iSopropanol free.” The nedica
followyag cempprentshiarn @ixing watt wil tlissolxpbie fors a ¢rystsl deardagsle yellow

] - | G siLion accordi-ng .to. the

solutdgl TR meh @y BUBIeBARD R 0rhordf i Rl M Bt fmpley o
at a rate of about 0.5 to about 1.0 inches per second.
20 The catheter or other nedical device is then air
dingeediafit r oom t enper at ure fgf/gpbout 940 to about 30
S ﬁ?n?%-?t o allow any excess_|ubricious conposition to
dFE Laptpte Optional |y, excé€® | ubr | éger?’/?ray al so be
r eVPVEDOUBIATE RGIGKIORY agent sahhown inxldag, art. After
air drying, the coated nedi cal devices are optionally
bltclohefa@pan| y baked in for¥®8 air o¢8M#é4%t about 50
t gpgbout 90 C +/- 5 for abqy%%giio m n%%%%o about 3

hours, but nost preferably for one hour, and then
r EBDADIRINE Be Lolh. Cur i1Rg9g enper a086& and time are
dependent upon the isocyanate-term nated pre- polyner,
sol vent sel ection and concentrations of the conmponents
ofTh¢ Hebiicibus compssiticw raeosiding0 &s .thel itventiah edapedpaadd at room

devi c referably checked for adequate . .
tempefaii 3‘3{% anhgthyh ?aéfl?é% ware hgged for %‘gﬂ“? ént hes pmfikthe solution
was URITGSE NThe égclgﬁégfaﬁéﬁ@&hcﬁg%lb ?ﬁée QhadBk iR aﬁ'l sd1t¥bn and mixed

| ubrici ous”conposition e present |gc osure are

for abgetsty nbedtes.n The eemitinglsilutidn was tiped ab Ippevent) seixanmvesoration.
which are .prgvided. for 7 WD 2005/ 039665

One niitiado Bl G sabtonts ssbati, P Ripkoner APIRRFAEI Bf-100 was

added T @hé ehpradi softioh! 449t splddVer SBTEHIARE A1 dnfofnded medical
to be construed as limting the scope of the present

device Wasdhhen dippedseatgs with no gwalljag desceibeditn Bxample Bt i on

according to the invention was prepared by bl endi ng
Example2. fol | owi ng conponents in a mixing vat until

di ssolved to forma crystal clear to pale yellow

This illustration is a formulation of the present disclosure that includes

pharmacological additives. A lubricious composition, containing silver salts for use on
PVC medical devices, was prepared by blending the following components in a mixing vat
until dissolved to form a crystal clear to pale yellow solution. The release of the silver salt
is regulated by Pellethane® to PVP ratio adjustment. The silver salts that can be used are:
Giltech Powders 01-07 (this is a water soluble glass silver salt produced by Giltech Ltd.);
AlphaSan RC2000 (this is a zirconium/phosphate crystal produced by Milliken Chemical);
SSD (silver sulfadiazine manufactured by The Kendall Company in Oriskany Falls, New
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solution. The ingredients are blended in order given,
inthis illustrative exanple. Ingredient (wt/g) % 10

wedvplo3deext at e 380g 19. 03% PVP K-90 (BASF Kol PCTUS29D4/035249
40g 2.00% Cycl ohexanone 560g 28.04% THE 1000g 50. 08%
(TDI) ADI PRENE (r) L-100 17.39g 0.85% 15 The

York); whti siliver sxide npbigidet Oford 06 §Hed iS&i}:nﬁﬁg{./h pAME Ry dsOMdeBSn small
pared at room tenperature. The P and et hyl

pre _
quantitige; hpd - Iterds- fysleleeBeneabout 2-4 hours until the
solution was uniform The Cycl ohexanone and THE were

adiegradiert t he uni f or m sol ut (wtghnd ni %&d for about 15
rri-[?ﬁ;es. The resulting sol %iogn was %grbg/ed to prevent
ur :

sol'vent evaporation. 20 One™h prior t'd using the
s Pelicthme®AE80coat i ng, the3pgepol ynmer 3480, PRENE (r)

L-100.was, added to the ca d sol uti nd m xed for
ar?f%gléﬁtal;ﬁ nutes until uni ﬁgl’%ﬁ] A rredgg)g(? devi ce was
t@wﬁiqmqmmablﬁdjdﬂ)th nol,cg}glell as degggi bed in

le. 3 . le 2. This i ustration is a
ngFaanfEHsS\%“i @E%’ggrtphe present !d&cl osur e lt0f@at i ncl udes
29Icphas macol ogi cal addi ti V@_sng | ubri gj eus

composition, containing silver salts for use on PVC
loAPxamene ces, was prepar88 Hy bl eRdi0ky t he

f Yo" s in a Rigi ng vat noil di ssol ved
tgbgg% SRIER ! 11094

crysta | ear to pale yellow solution. The
rel ease of the silver salt is regulated by

P o PVP ratio,adjustnent. The silver
£ hb SR bt OmBRdH o Mo 1A HER i s SO e o first par
of Ethyl hacattP VP/@gal6hexa0bnddnd afedsil il JFETHERLIletRARI WGiRE bBYh parts
Ltd,); aSan RC2000 (this is a

had cglinlp ec}i) MSﬁh)g’g,pﬁg{y@IIEaggagq/%YP/ﬁ}y.g@b.@mogy sRlutionwgs added to the
TRy A AL ST SR et s
not exE0G/aDBAGBS %PET/HiSRA O €18 a2Meed Youkhy adhetesdd WRl sllwdrdftlease.
Cyeioh QR b g b con B b 2n 08514 e
was angEig% Qg 't% E‘%c%&%?f) z\é‘iﬂtio% HldEmfa PBr 460t %60PmiklidLt B@}%ﬁ(ﬁr)g upon the
silver complex used, the Cyclohexanone level was adjusted to maximize coating adherence
to the PVC device. The amount of silver complex added to the formula is determined by
the overall percent of silver loading within the salt complex. Giltech Powders range from
6%-9.5% silver loading. The particle size of silver complex is important in that it may

cause problems in coating adherence. That is, larger particle (greater than about 10

microns) size yielded poor coating adherence and uniformity.

Example 3.
Thoracic catheters made of polyvinyl chloride (PVC) were washed with isopropanol

and dried at about 70° C until the isopropanol evaporated off. The catheters were dip coated
in the lubricous composition according to Example 1 with no dwell. After dipping and
removing at the rate of about one inch per second, the catheters were then immediately
baked at about 70° C for about two hours. The resultant coating was transparent and

odorless with good bonding. It was observed that when wet the coated catheters were

slippery.
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at—when wet |
sFppifisiept ofldmgongu#) 039665 PCT/ US2004/ 035249 The
coated catheters were kept at roomtenperature for 8
nbremih shey aboteh datat egitha thlde 1, it is apparent that the present lubricous

composition provided a reduction in the coefficient of friction of 62.4 percent.
Accordingly, since it is clear that the catheter was slippery when wet, and the reduction in

coefficient of friction was observed, it is clear that the catheter was lubricious.

The lubricious composition prepared in accordance with the present disclosure may
be applied as a thin surface film, e.g., less than about 4.0 mil, but most preferably less than
about 2.5 mil-in thickness, which upon contact with water or fluid sufficiently reduces the

coefficient of friction to aid in the in vivo placement of medical devices.

The unexpected significant advantages of the present lubricious composition
achieved through the particular composition formulation noted above include decreased wet

coefficient of friction, increased adherence with various surfaces, resistance to wet abrasion,
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relative reduction in Coefficient of Friction. The
catheters were tested for coefficient of friction
waigiongissandard test nmethods as set forth w t hPCT/BSIM/035249
nmet hods for Coefficient of Friction D1894-87. The
cat heters were | ubricious when wet and the friction
5 % as sho win table

[ - bel 1 .
and ) Py Ouiiral afibu e bR o R R eBOr ched effcacions

pharn@t 6l gicMrépetiesVax () # of Mean reduction Sanples of
() Non Coated 0.543 NA 0.012 0.508 0.582 10 Sterile

CRldueda®rdevicRat &t OctBd G336 q?ﬂgcqo&' 1:81%p851§§'r‘11 Fo:fg me present

Sterile Catheter Coefficient o riction =
disclosure aztymeekagtataad starilinedusingdreapbropriaté stedlizaioat¢chhtyat or may be

B W T
and p&%ﬁ%iﬁ@ tre knkbyrfYoQR6SI RO in BleNECarld intRid6 beRMmatA&hLiEA {lectronic

catheter was slippery when wet, and the reduction in
beam,cefbylene jogide, ¢nd flikecmebrdwaPrefssably.emedicel devicdseeratachaith the

. : Lybrici . _The..l ubri.ci ous ..
subject beERAI RS polleb Rt e SRRk Bl ratitign by cobal
60 widi $cloo3 wiradsyebut grefeaPbl 2 agrads, @ Wb IndepeA®Be ckpdsite cycles for
£e.g., less than about 4.0 m |, but nost preferably
Superpp@Esiifhan 15 about 2.5 nmil-in thickness, which upon
contact with water or fluid sufficiently reduces the
cHepropeipleiackising fathosbiast apated medival fevicdsviocludes metallic foil

. i [ _aThe unexpect.ed .
pouchl TR0 Rl R, S5 DR PIED Ay st s i
polypropyiens ifiling polyaixyil eshedtide o) diyvicR® apdr like phakages known to those
. onPosition formul ati on noted above include_ decreased
skillodyg theg bt P PIETFRALY. 71 AlUERRHD PH chous eEmaeHT eibyjenn vinyl

tat Bl i QR
et AT T
withingitidistapeas the peesegaliscldshe thitasomecghitrinaedutibalchdditives may be light
sensiti%]:e falng WerStote nﬁgl%g gv?c!eg %Ioacl:te rwolﬁ1e£1§clhe§dditives should be packaged in
appropriate light packaging known in the art.

The method of using the subject coated medical devices comprises removing the

device from its packaging, applying moisture to the lubricated surface of the device and

placing the device as necessary for a particular medical procedure.

It is seen therefore that the present lubricious composition for medical devices
provides an effective wet abrasion resistant, low coefficient of friction coating for medical
devices and a vehicle for delivering additives such as anti-microbials and other
pharmacological active compounds. The lubricious composition, the method of making and
using the lubricious composition, the coated surfaces such as medical devices and the
method of using the coated medical devices as disclosed and described herein have specific
advantages over the heretofore known lubricants for medical devices. The subject
lubricious coating vehicle resists wet abrasion, adheres to a variety of surfaces, has a
decreased coefficient of friction only when wetted, is biocompatible, and is able to deliver

pharmacological active agents with acceptable pharmacokinetic properties. Hence for these

11
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WD 2005/ 039665 PCT/ US2004/ 035249 reasons, as well as
others, it is seen that the present |ubricious coating

WO 200508%6F epresents a significant advancenent PCTIUS1964/035249
art which has substantial comercial significance. The
| ubri cous conposition can be used solely for its

r re. Although the [lubricious coating
WHA%%%%?%%]BS%SCH bed in the illustrative enbodi nents

her qi patings pertaining to
agthﬁPgéﬁb @ﬁg%ﬁ égﬁ d t he nmet hods for ensuring

t hat the pharmacoki netl cs are within efficacious

r aprgesyt selectel dmhdtﬂa@ranpcrcmsisﬁﬁg df tehahydaeilirdd, disethylformamide,

t hi e Iubrlc oatlng vehlcle coul d be other
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hydroptERé fSlynRE eﬁltlg]&tyhﬁaste téi‘ﬁﬁﬂa’tédgﬂe@c;%repgﬂd AROEEAES, oéalljboxyhc
perm ci déaf

non-stéroidal and steroi dal npounds or
acid. the like. Simlarly, rather than the tradltlonal 10
pharnaceutical conmpounds, the additives can be organic

PR e e I

nade to the enbodlnents di scl osed herein. Therefore,

t he Tab@vmpdsision ioﬁt:laﬁﬁ 15 ndhigtetin BoIH HyrcpBilEt pdl?lﬂelai% selected from
I|mt|ng but y.as exerrpllflcatlon of th
the - gtpup; SQUSIEHATH oqfrr@ﬁ[>§1nﬂ%@éldgw pelyvinyl  Weobgly malyacrylips acid,

RBNE SAPPoIQtRSIendBethE | cations within the scope and
Cqmvsplntd§g9fhgl% [ ai s appended hereto. 12 WO

2005/ 039665 PCT/ US2004/ 035249 WHAT I_S CLAl I\/ED 1S 1.
A1 Thg ¢carapesitvorgiehiim] lo whewmipsadié hpdrophilis pblyarer isel ect ed

. m th roup consisting of tetrahydrofuran,
pdyw%ﬁﬁ%?ﬁ?ﬁ?%fnanide, nmet hyl ene chl ori de, n-nethyl
pyrrolidone, cyclohexanone and m xtures thereof, a 5

hgy driiehedrmpositiny € tlaird N, i wiegyianai® atkeld¥ten aired carboxylic acid is
prepol yner and an_ al k | ester of a carboxylic aci 2.

selecteqH{Ehre dho BRI COR B EA LN {actatermefbylbeprnste, splygeralate and a C1-
12 alkﬁ@é%é Oéa%)%ﬂb ﬁgdl tive. 3. The conposition of claim

wherein s ydrophilic polymer is selected from
the group consisting of polyvinylpyrrolidone,
ol The eoppaitivahdiclaipd), fiathey tompagingl a polythetiapduictane
and pol yet hyl ene oxide. 4. The corrposi tion of claiml,

whe aldhdrohlllc ol
00l ;}"&E %}91%'%)0?1 i og Sﬁa wittein said 1socyanate -terminated prepolymer is
selected from the group consisting of a polyoxyethylene-based isocyanate prepolymer, a
toluene diisocyanate-based prepolymer, an isophorone diisocyanate-based prepolymer and a

hexamethylene isocyanate-terminated polyether prepolymer.

8. The composition of claim 2 wherein said pharmacological additive is an anti-

microbial.

9. The composition of claim 2 wherein said pharmacological additive is selected
from the group comsisting of chlorhexidine acetate, chlorhexidine gluconate, chlorhexidine
hydrochloride, chlorhexidine sulfate, silver acetate, silver benzoate, silver carbonate, silver
iodate, silver iodide, silver lactate, silver chloride, silver laurate, silver nitrate, silver oxide,
silver palmitate, silver protein, silver sulfadiazine, polymyxin, tetracycline, tobramycin,

gentamicin, rifampician, bacitracin, neomycin, chloramphenical, oxolinic acid, norfloxacin,
13
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5. The conposition of claim1, wherein said al kyl ester

of a carboxylic acid is selected fromthe group
w@owsisdesig of ethyl |actate, nethyl benzoate, PCT/US2004/035249

pol yacrylate and a Cl- 15 12 al kylester of a

carboxylic acid. 6. The conposition of claim 2,

3 I S . ' ur.et-hane. . .The
nahdl)g %E:rff)ig |etﬂ|8%£r§8% féic??g?lrﬁh %?f g\ﬁg&;ﬂgﬁcgarslh P%&l&%ﬂl, aIZpchhn, amoxicillin,
piracil, sephyibospdrens] emeomgtiacndmeiRtlasthéreoSs sel ected fromthe

group consi sting of a pol yoxyethyl ene-based i socyanate
prepol r,.a toluene di.i socyanate-based. prepol yner
DT g bRE Pﬁqq?w,gfaﬂﬁgwnbaéwsgr%m%mgéﬁ@ stgps ol
hexanet hyl ene i socyanat e-term nated pol yet her
PhIeRAbY BT soldent TREles0AP RSN 1tBE Sloup! @éﬂﬁ.@ingh BF eieﬁaﬁy?jrgﬁlran,
. pharmacol ogi cal additive is an anti- mcrobial. 9. The
dimethygiopoginideonmethytdngi whiorideereinsthydi dymoladanec otystibeanone and
. 1] [ lected . fromthe gro consj sting .of
mixtufBg el o, BGOSR poly et e PRl PRl o Smer, and an
alkylesibd efrdhexbadiyfie acidd hydrochl ori de, chl or hexi di ne
sul fate, silver acetate, silver benzoate, silver
carbopate, sjlver. iodate, silver iodide, silver )
Bt abe ,mf‘élil%{/%ﬁl claim d; wecreig; the blendmgigtcarried; quj aintil an uniform
solutidh ik k&g Sil ver oxide, silver palmtate, silver
protein, silver sulfadiazine, polynyxin, tetracycline,
t obr anyci n, entam cin, rifanpician, bacitracin,
nkb med methed Dgﬂaim e dintlzer compusing rdding & ghamecélogicakiddjtive.
13 WD 2005/ 039665 PCT/ US2004/ 035249 nalidix acid,

| . : S orof | . i TLi
oSS, e 81 PR ) e o e
group camsiiimgcofrpodyrdnytpyirolidesel pelfeiabl alddhol ApdTpidagit Ad, copovidone

rod%cing_ | ubricant conposition conprising the steps
andpo%fe:thy‘l’cﬂe %g a solvent selected fromthe group
consi sting of tetrahydrofuran, 5 dinethylformm de,
hyl [ a1et hyl li e 1 -
?ﬁil ohgging%ke}ggn S(%m il? 1Jl&ji?e'sw’t h‘ggéergl?, %ﬂﬂymdg%}fl}l? C polymer is
polyvipdpymelidonan i socyanat e-t ernmi nat ed prepol yner, and an
al kyl ester of a carboxylic acid. 11. The nethod of

i4n 10 rein.t bl endi ng, i.s .carried aut until .an
o1 Pl e Ay 16, PUFRELA% By SR Rl 8o
from bk agriaup Ocohbiktitie lofCORpY 165t AReiyTIEnfod)s] hRObsdla C1-12
additive. 13. _The@tge?t hod of cl aiyu% 10, %gﬁﬂn said
alkylesigrpf gparoreliogtidner is selected fromthe group
consi sting of polyvinyl pyrrolidone, polyvinyl alcohol,

Y. Yo éthGd 8€d15im E2RAMhIWEiprising adding a polymerized urethane.

17. The method of claim 16, wherein the ratio of said polymerized urethane to
hydrophilic polymer is adjusted to achieve appropriate pharmacokinetics release rate of said

pharmacologic additive.

18. The method of claim 10, wherein said isocyanate-terminated prepolymer is
selected from the group consisting of a polyoxyethylene-based isocyanate prepolymer, a
toluene diisocyanate-based prepolymer, an isophorone diisocyanate-based prepolymer and a

hexamethylene isocyanate-terminated polyether prepolymer.
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and pol yet hyl ene oxi de. 14. The nethod of clai m 10,
wherein said hydrophilic polynmer is 15

w@oiopessys pyrrol i done. 15. The met hod of cl ai MPPADUS2004/035249
wherein said al kylester of a carboxylic acid is
sel ect ed fron1the group consisting of ethyl |actate,

gqggﬁ)oxy it ac th’ﬁ?gﬁy%ﬁ}e%n‘?%%d dplgflxm%?ologncaﬁzad%ﬁuretrlﬁga{n anti-

microbmhpri si ng addi ng a pol yneri zed urethane. 20 17. The
met hod of claim 16, wherein the ratio of said

d h h d hi | | '
gg}) y g.]tﬁr% %l‘lze?@dg%ffﬁtl o nleld?;g?rslax?,/qa gh%wlggq}gglgqﬁ gﬁg]ﬂ've ds selected from
the gfcﬁxipe @&%léﬁ%& eopfchl%%é;udlﬁ’é" 3l BBEO! %ﬂ?rﬁeﬁgﬂbt %l\dgonageS chT(t}ﬁ%mdme

| aim 10, wherein sai socyanafe-termn
hydmplﬂepm ythblrhﬁrxsdln@ sllEde, silvér amtatdf; esﬂgclqumza)abewulsen cragbmrhtea silver

o SRS 100 B BB e o

silver Cba'hﬁﬁ@&‘ aniaiee-ReRRd spveP &hfaﬂﬁizm’én q;oﬁymﬁ{?é 1%‘ etobramycm
I socyanate-term nated pol yether prepo

gentm;zmsﬁtf@g%@npmmz@mpmwmghlomlplren@alnemouc @¢1d,c¢0aﬂ¢rxacm
nahdl%n?ag}dgg%g%%&é%éé%ggm Cglppc?ﬂ g(?lcmm%%léltcﬁlg réﬁ%&glg damoxmllhn

piracilp hephubspbriigi calcoagdintand eniktirssctheegbfd from the group
consi sting of chI or hexi di ne acetate, chlorhexidine

gluconate, C hexi. di ne. 5 hydrochl ori de,
hror hgx ?Tiﬁﬂh’ 9 cPaline atileash,a Rewdiont %f[ asfyrfpgs with a lubricious
comp&ﬁ[&p@ﬁrgmsﬁiglﬂ{@gtqg@(;ﬂaonat e, silver iodate, silver

i odi de, | ver lactate, silver chloride, silver
| aur at e, S|Iver nitrate, silver oxide, silver
pal mi t aRRdyingia lubﬂclpum@npommn teent loadtfaapiirtion 06 a surface of said

i YN LB 1 s BT ST o A B o

tetrahylkofulrm C diaicthylfoahihidacimethylead i dibtorafel d.n-RefhlyPX d5irdlidone,
enoxaci n and C|profloxaC|n penicillin, ampicillin,
cyclohgxanqng; ad mixtuags therepsi p, hydsemphilio obymers any isaevswgleiterminated

prepolgﬂl‘ir gﬁ&(ﬁﬂjﬁlﬁ eStBes ocfarbo%%h%ﬁ jfethod of coating at |east

tion o a su ace a lubricious conposition
conprising the steps of: applying a |ubricious
cBhposiThé pretiod aftcohtns tccarding to ohimf2lafustherf @ueprisingsairthg the
ci ous CO%POSItIOﬂ conprising a solvent selected

. |
applied r@’rﬂcﬁlé “GrBER " %nsi sting of

23.  The method of coating according to claim 21 wherein said surface is washed

and dried prior to applying said lubricious composition.

24.  The method of coating according to claim 21 wherein said surface is a

surface of a medical device.

25. The method according to claim 21, wherein said lubricous composition further

comprises a pharmacological agent.

26. The method according to claim 24, wherein said medical device is selected from
the group consisting of a catheter, an arterial venous shunt, a gastroenteric feed tube and an

endotracheal tube.
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15 tetrahydrofuran, dinethylformam de, nethyl ene

chloride, n-nethyl pyrrolidone, cyclohexanone and
WOorRoos108%ses t her eof , a hydrophilic polymer, an PCT/US2004/035249

i socyanate-term nated prepolynmer and an al kyl ester of

a carboxylic acid. 22. The nethod of coating according

t 97 chg f ingl Hr | L is .
7 B B L SO 3L Aol kel QRR arotogica
cathetacioondd nfpdlpvioylaihiorie. wher ei n sai d surface i s washed

and dried prior to applying said |ubricious

C ositiqn., 24.. The net hod. coatjng,accprding to .
PR v heital 3FFoSa d Rt S50 UMY 4cBoGFiegs composition
compriigé:cal device. 25. The nethod according to claim 21

wherein said | ubricous conposition further 25

conpri ses_a pharmacol ogi cal agent. 26. The met hod )
ag solventriglectsd drom themaoungnasisting ehletaksiofidn, dansthe fpgnamide,
lLe L fron nsi St at h [ n
methy B2 Ehiftal Hinelf MrRofgC B bhdndte Rl ifhits, Aot 2
hydrophilic polyaier amisadyahatbeermiiatddPr2PEIHmeB&a a6 alkylester of a carboxylic
., PCT/ US2004/ 035249 27. The method according to claim
acid- 24 wherein sai d nedical device is an urol ogi cal
catheter fornmed of polyvinyl chloride. 28. A nedica
deyi qfe dledi@RbviBATLERUINY 16 BEAD AL R the t]?l'i‘tirfc'i63lis‘>st:orw_;osition
) conposition conprising: 5 a solvent selected fromthe
is furtbgreupedeonsi st i ng of tetrahydrofuran,
di met hyl f ormam de, nethyl ene chloride, n-nethyl
PY& T Gl ] ohexar ] res t of . a .
RSBk R S AENANANG A0 B SRR hiafufRCousDomposition
furthepecep@isese phanthcolvgithkydeast er of a carboxylic acid.
29. The nedi cal device according to claim28 wherein
t | ybricious caonposition 10.is _further cured. _ 30. o
TE]Z E’ﬁfilcgﬂe TREE AeOuRg A clBmc P Whersin s masdicad adeyice is
lectddURbICAH ikih @ of SFHRST af QFRYiAL hunt troenteri
seiee phar rracolsgégti&ggflﬁﬁagle%t X e 11 rreglpf?:al 8€S| ce @ gastroenterie
feed tubecwd dnggdatachéadituhe28, wherein said medi cal device is
selected fromthe group consisting of a catheter, an

aﬁ.e%glmevd?c%? ltli%vi%eb %ngrdi%g 9% Scfagnol%t, Whiefein said medical device is an

urological catheter formed of polyvinyl chloride.

33. The medical device according to claim 28 wherein said solvent is a mixture of
tetrahydrofuran and cyclohexanone, the hydrophilic polymer is polyvinylpyrrolidone, the
isocyanate-terminated prepolymer is TDI - terminated polyether based (PTMEG)
prepolymer which is the reaction product of a diisocyanate and a polyalkylene ether glycol
and the alkylester of a carboxylic acid is ethyl lactate.

34. The lubricant composition according to claim 1 wherein the solvent is a mixture
of tetrahydrofuran and cyclohexanone, the hydrophilic polymer is polyvinylpyrrolidone, the
isocyanate-terminated prepolymer is a TDI - terminated polyether based (PTMEG)
prepolymer which is the reaction product of a diisocyanate and a polyalkylene ether glycol,

and the carboxylic acid is ethyl lactate.
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15 feed tube and an endotracheal tube. 32. The nedica
devi ce according to claim 28, wherein said nedica
wa@lewsos9663 an urol ogical catheter forned of pPCTUSI094/035249

chl oride. 33. The nedical device according to claim 28

wherein said solvent is a mxture of tetrahydrofuran

agg cyfl ohexad %gordﬁﬁeﬁ:)éijarirgp 0 i8R B -Snt s a mixture of

pol yvi nyl pyrrolidone, e 0 I socyanate-term nat ed
tetrahydrefindny med ciyslofdanend, eherhpdrophlilip gloysehdids podseitylphivE@ne, the
. repol ymer which is the r tion product of a
lsocyag‘?ﬁestse%‘&ﬁt&fi ePERAYEIEh oSy & fﬁﬁ endeBinged grajytier divged HETMEG)

[ |

prepo B T L o O of 2By b pbBEEEpe e etycol
and the lsarbowylieantid issthyl dctater e of t et rahydrof uran and

cycl ohexanone, the hydrophilic polyner is

pol yvi nyl pyrrol i done, the 25 isocyanate-termn nated

prepolynmer is a TDI - term nated pol yether based
(PTMEG prepolymer which is the reaction product of a
di i socyanate and a pol yal kyl ene ether glycol, and the

carboxylic acid is ethyl |lactate. 16 WO 2005/ 039665
PCT/ US2004/ 035249 35. The met hod according to claim
10 wherein the solvent is a mxture of tetrahydrofuran
and cycl ohexanone, the hydrophilic polyner is

pol yvi nyl pyrrol i done, the isocyanate-term nated
prepolyner is a TDI - term nated pol yether based
(PTMEG prepolyner which is the reaction product of a
di i socyanate and a pol yal kyl ene ether glycol, 5 and
the carboxylic acid is ethyl lactate. 17
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