A catheter lock solution conprising citrate and a
paraben Descripti on BACKGROUND [0001] This invention
generally relates to catheters and net hods of
preventing occlusion and infection of catheters, such
as i ntravasculAzathetet loek solgtioncdmptiding citpatel gndoaparaben

Deschigtiohet ers. More specifically, but not exclusively,
this invention relates to infusing a |ock solution

BACkgRQUNANn i ndwel | ing catheter, such as, for exanple, an
i ndwel i ng intravascul ar cat het er, for i nhi bi t
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such ps{ sq:ufahgt Etgl'f pdioflapr bo Y(fe Iamp e, an | %-avascx{lar catheter,
n ellln ca uenc y
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medlca roce re offer oaga% tsrtg fof exm Fe' &t t§s pr&ﬂ!@ ready access to a
patten t re wﬁ‘n dafel ﬁje& BrQYJr idn @AY sBEh@EdrSys,InGridhts, electrolytes or fluids used
in chdiidhbrg) or Ror M@ﬁﬁn Bk BibdR oWt RiMHittekt BRBAR Wﬂer‘alﬁieﬂﬂ‘hd @atheiit @atheters are
usually Ddel Bk Adsidalof lsrhéﬁoﬂﬁessdﬂﬂifhs aS chdistigktapy, Bafietels@fet uSed for infusion of drugs on an
internfitle® 64sls Phngihd¥RomQily fo Weldkfl Fothsadlialysis) dahernntdteapy typicHly ubeir-usually three
times bét @edkai R Be blodd froth @e patiats @rtuldtant spstami foritreatrbentrme fo geturm trgated blood back to
the pdiighp Onallimameiivaienaonl of iad whiletite otherdiniertlioysdlogt terelufis ual | y
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[0005] | Gathelsrs,i extedialig nitlonisLyenogd catiibtire.rhaipotigvbacks, The use of big dqmeray and chronic
CVDOy ig peseriated witheertain domplinetions thateypy requisapaiiater remaraheainglpreepiapament and/or admin-
istration pfanediet! thq'ﬁpes ey @p Peé%mewec*%ﬁ’g eﬁhem'ms dwviﬂ‘ﬁ BLET @ faken. the catheters

can m rRASHIRS t|en f tlo

[0006 lﬁ? idet} mbE to | f or ana be akersr:J es re%ferLt%&JI Jsggf a chromc

cathet éor vﬁﬁ p;aen at he s Sf L lan em The foreign surfaces of

cathet§ §a C) smoo;éi § fc‘:h Qﬁ%:% 'céllQQ@ @r’able to surround or
*ohagdihi hetQ' pQFtlQ@aﬂ;Sa éthmI: RN A LVDE can give rise to
infectid?fo fﬂé Rfoh 6f5£@€a% boufl il cXtfidtes achdabknd (RJ181WE ddirhailieydf. To@debss this problem,

a chroﬁl@()fvm aliyH¥ludidd 8 DREHON attachiBdlto Orle BitieteEantl Pide@tirSler dtie @Kin, which promotes

ingrowfh oBfRds fisBlePfixéd tRe dalhbtbrln pusiGuidhd pleenta bHctetal Sigey@tapmnd the catheter. Most
chronid ©@CeH ilin tisfi. Saliay hive sngibsutfcatpnepiePaaye® cuif, plagad & tieftunfef] 14 £m beneath
the skiaehitisiei B duat lineen caifetecirsua s theAeh SplitCeth T iged P@Mw@e%}ﬁ%efs there is one
cuff ondyg erthstef. Gar singiérkiman eathpiers pushpsIpsioPaptetarsthere)s 'e B?C'°PF gach catheter.
Cuttedglinopiet QDR take @ degreqse i lagyete a fispiesite infeglion 3l &gt E’ 'eg\'/“D'gfe“g"
("CRBg{D S te) ggeur. e n onic, in the
U.s. a%}e%@a@cg;ﬁq g;lg:(ﬁ %&gg.tg?g% ﬁls't hogglcjﬂl céfl% i: é%gcutaneous
plastic gl ?a pencatheter

E CVD y adé*%ﬁl &three types of

olftrethaf tg‘,@‘am are comDnI y |nserted

bactena m ratxon |n am er |
maten
[0('107]I 5@ hrGrég &Ew\ﬁ%ét Botn %Qe AeatleRLinRAs SoRtiApatibl PIRE connector hub, and
the pre@finaf REE 6 bonta¥iRatitn lﬂnﬁﬁ%mamﬁ%rpa@&u&@rv&ﬂﬁd citRetdrsSare frequently accessed
with syﬁﬂg&c SHURIAbpe®@Eind Qirettly BbmbcHA RNV Grlds, @R2hting £ Stddtibrahenéid the p@bability of microbial
infectiofl is iy ly Rigle Mehﬁfoﬁfete(rmant@mt} oflirifeciidtl § khe frégaency with hichdie catheter hub is
openeq ar@jiié @ajor preventive shapathiatie intiinecliomér yhe hub andyuryentiensof optamigeatipn of the hub.
Since endnthmingticentamingtion B8@-mkpOdglseof CRIESHID chrnis CVRE. rtrmdetemnwmf)eﬂecﬂon center
on the aceduests anddandiing oidisicathdts). chr oni ¢ venous cat het er s
[0008] ( Peyorltuliies havelinsicatess rgfe oftp@pqetre "%l\‘ﬁﬁ ot C of 1 110 2.2 per
1,000 pefigmays; Qe gudy demogetated Mﬂﬁte(:fé'ﬁtﬁ%‘?aﬁ‘efé’a‘% eg‘;‘;";s per-.
1000pﬁq§9:dy he: lqwer o su o er s new
tunneleg FﬂS‘?e%fi gﬁ:};ﬁ tgfa‘?t‘yg 5%?:;1%E§8?°’2%%!9 %3 "ERETaD f | es eter 2 pacement,
becone occluded by a thronbus, and even if extrene ‘
care is taken, the catheters c&n increase a patient's
risk of i nfectl on. [0006] cdnsi deri ng first the
probl em of infection, great care nust be taken in the
pl acenent and use of a chronic catheter to prevent
[ nf ect [ on of t he pat i ent at t he SI te of access or



[ 0008] Several studies have indicated a rate of

bl oodstream i nfection during use of chronic CVDC of

1.1to 2.2 per 1,000 patient days. One study

denonstrated a catheter-related bacterema rate of 2.2

to 3.8 bacterem c episodes per 1,000 patient days,
represkrifi@y d I3 infeatioss daet,00Q ddyo Mhicradahetha P@h prtient ked 2EprpKigtelipd 10§ chance of
developied bivedstrdal iufectivadirirgleanty moretl. There is Apytdeneg thas the et of GRBSY iagspases with duration
of usebUAThEHEEVDEalh Faett reactivalrernstaneecald YaFiews studipsdiayp showd ‘H%éf"é of CRBSis the

same Qyedlzermeany mAniaE e oep. Teafs adt%@émﬂbq‘"%% Chay s e ’%er‘“c? g it hat e
f re | re
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for mfeﬁt@p T![e longey ﬂa |§nts hﬂcﬁ aschr
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potensfo t es 51 bk Adspitalized A& bibeh @Jtra\@ﬁbpﬁinhtﬁm&eln &nélof this care, patients
often rahafnls Sty liniheBReclR@dtetEAloMbvdd Bldiet k@e shévinghadfRBERBEodiagsis patients
is caudell Bost ﬁ@mtlﬂ#@apﬁyt&&)oﬁaﬁ}%amﬂ&l’bﬁ SoEpidds@is. Howsves henmpdiplgsigtpatients are
reportdd etavel & teated gidgorih o URBSE dieso $.ierewsaime df airer :@a@tpomqtlw@ ehdgfsignificant
numbet of I ctioidaite dtidre grarpadgitendrganiass. a cat heter. Over tine the
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year this @oat§8 00 pithe 5€0.00eparrAnts n diajypiin the U-$- |h§d£hf°ff'°&R’DP ﬁ‘Fsé@f‘f? Areregpipgionce
of CRASHY g@rzwmamttqa@ﬁt r§k Hba‘\‘ib‘ 2%°f8ﬁfed°ﬁﬁ'eets ﬁé‘i sach
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r a single
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patlents Wi % [ e1a p: %tséf %m lar%%pﬁcuhg% chSHAIVDY. Given
Ilne§§/ Jmlta pdtient ksl A hEs vadtdr@fia, and the frequent

the ser

decusaoﬁl{&tré l/eQEe' cchJt @rrtWesumpHﬁ\MéVﬁ§ the dolic& PERIs P gredt 642t By att&rheg¥egneans for
fighting@btndt&i fnRGbd. ON are much nore severe and include all of

[0011]t M@niseyrdP tcaneBpredlem Sy Guthersri oeclusiom firktralwmiget troybuREgwGITen significantly impair
catheteByo ks GathrdmbEsifdRGAtPn j{st Autsids/betipa the catheterHrynaimesat of thafiey pppad to catheter
remova @ apevisretian & dragsguoivas tPAsto caselvstihesqhrerebosey.in st téwg\ieaﬁ'm'@ﬁft%thetefs n
blood vedsels betyean isesnaf § CMPS patl@@rsﬁ@ ’f"ﬁ‘?"fyi’é?ﬂ f| ntl(-rtﬁ olufgn that compnts;]es; a
concenjrgfectsalytiames the CHONLISER a"tcgagmrrﬁ P [ su O f.of heparin per catheter
lumen), Th¢ heggip ok s?ﬁ‘f“f’léﬂ"’ EAEP e 'ea° e s
until th ét seaace&sg e an l so|ut n w @F} Q@XJQ &\Z&b e O{Qéa D
becaus gt is mﬁ§ of ar m oa atle A i sk E@,&ﬁ e oy g t;n:g
e g pal °‘%8"gisﬁs§’§fszae'i%éﬁ*;mzmzz:f;:;xx:;;c;.;
athete 0
:;aves & ISR besy; cadéﬂy\&hﬁ@é'ysterﬂ@ﬂmgahtw&bf&e R8dnt it RthBurseit@ a dialysis procedure.
[0012] I EVRAWEN@H udedr heatn Itk Slufiod] ticatfleted 8 bécbrod bocidedDRIBE!N gsesl tren coagulation
of bloodSin thAdftiRIE Bbdtiaway Bfolt Iete catBedidr Beavbusp dqp edamplé, emigadaqvete yolume of heparin
was origihallyihflide€ Githin the Ratindee umer the eba&ro [diffesads or gerwects) isong the lumen, or residual blood
remaingj teTHTED gerng toecatbete; tork. BYpmitenr@ts foraten o RreraUF Wifp C?"awam loss of flow
throughftiesl Iyt The peBBRBBIathpters fr@usnﬁ!yawtéﬁ {e§'°“r‘f%t§"d’6@%‘1‘?°"rde or t ed s £
o e g"é’ %7% f A
w:tc;rr?:fla g)lqr)@@lorbnf thet"ﬁrgv de\(ﬁs ooagulan %rﬁb%z\l S Ofe Oﬁ fave’a rdte in the
preventy re! tﬁ‘f @Z i'vé?cg)n g've rﬁ‘n@ﬂ@zﬂtd . aﬁg%tﬁ tgd é)\(m)rtt:eo: ::t?,?e
esen ep
Elsaes sf?] arllfhE 'a’% 000 n éte a&&P&QE(ﬁ ob GhitSlRMRY, A &aBRSIme patients
with anf xp %Sﬁducre@ﬁ@hﬁcﬁﬁopgm (HAlsirddyome)ath@ s@ibus syndrome
can resgh R sevier nﬁﬁ@n Biﬂ)tnb&ﬁ‘xb&c &hd Renfofretigic €dniBobtiosach day. At the
[0014] hi; @@ stiuibR RAE hebvenrinki@dntidettic bpeRBEfp pra@nt [REEON Fiartchtheter Rub contam-
ination. fheladk bOMisEHRS prbpe@tiaLdl a davg UnfELhegarie oekpvae confirinerl by @study performed by BEC
Laboratartet, lirc et seandaci USB pitimigrobia effectivanipssdasirotogiREBlisertig asepd hqrgyn. means
“relating 1o $1p pregehtiog ef dhfegiet bsetrrmbgmmfasng’e?ﬁ infeg Eﬁalg%!'éf Epddied b‘eﬁtﬁﬂi@@ﬁ medical
dictionafy 3HepQD, imfad ngggalpg@gomo@(mvg\ Qipfilrp® (quer 0 o(tql catr;eter
surfacegypORMERBSIe PREPSiR eied; Be HFFIETAT e'rqe\s'me y fipecena from
antibiotips Ao wl@tp cqll% ﬁlﬁ"\’l p?p@nnarhi&:ef @No%fcof 'H eleis %‘lﬁ. Oélc C ° |n9 in some

Patlentst(tﬁ% W ! ion, some
| [o015] lfn ortitﬁg) aﬁ%ﬂe' r%'ti\?et%ﬁg sg\blor!a t'?'laet lﬁ {eis 9%?% cl’otgrg;gtﬁd er?s%%ﬁtgo rhnér&bﬂlﬁrﬁ‘&t

frequent decision to renove the catheter on the
presunption that it is the soufPce, there is a great
need for alternative means Ror fighting catheter

i nfection. [0011] Turning now to the probl em of

cat heter occlusion, intralumnal thronmbus formation
can significantly inpair catheterflow, as can



with anti-heparin anti bodi es to experience

heparin-induced thronbocytopenia (H T Syndrone). This

serious syndronme can result in severe and sudden

t hronboenbol i ¢ and henorrhagi ¢ conplications. [0014]

Heparin sol uti ons have no proven intrinsic antisepti
have poIpesee the inelssion of apsibigtipe in theriatinflests eqlugens AF rrRRYiagtigSypiemis r"‘*"l‘ﬁ‘iﬁ‘bOf enibioics to
patientg Wt GYRES- Heveyen gwausq'pférequg*@p@smhzaélmslagdé |Ptef ?b{?t’ﬁ I,ottr glooa?tream and
vasculgy a%g?onf@om_ heﬁ@ﬁgysis ﬁaqer&ﬁ{e %ggh 356 E?ctena The rapid
mcreaigéq\famo%a reﬁ arBE@rocP_ n@{ﬁ ﬁ ttn fﬁ o use of antimicrobials,
espemgll@{ II pr ciormcg (’SIPJOO%{Wn lsqué evhm gl for empiric therapy of
c%nce a Ne agalnst two common

sympt ream Jrg on eca se can e adml ister

patho odl ulase -negal !% | ndSta @ﬁe@reat%@@s%ofvancomycm however,
the grea ePtiee& PJ ner(\.fs%m;ut sQ&nyl cduQ far%@fttﬂlsqgth;bééﬁe'ameﬁkérd@@ere are
thennd chio 9 dthdsh Rchts @@@Eﬁphyla&&an@:&ﬂ)}cﬂ @ ofhét antibiotics to prevent
cath eteﬁn%gmig th§ref5§€ QlicERdged, BHdGkerraid dledhs foFIRIAAG tatheted ifeclic@le gretR eeded.
[0016]N @lgRirica reBduRERk L uRBNBMWEiRY ivEstdaact sedréndor wietnitives t ieedrib foodaihbterilock that
do not haay BE abofe dpdd@inB{ea, abdToricititee@innletoas that isme dntira@sbial pmaperties withaid including
antibodER SFot dxemEpPOBestre insdhfoaes PrevioTdyaledsiitgf patheter ipsk eqiutiong iclyskipg priigicrobial
concertratioinat gtrateSGirafegpowides @@ppquxr@ﬂoggy{ant braearties When Bsed)if catheter lock solutlon and,
at a higineondshteation €., BlyAEOUN% Y YEeigY, SlratenpisproviFes ?C "ﬁ ar“mfﬁ’a geroptiis. o
challeriggypresegied bms@ aselitien vaﬁa the gp %6%9@%’1' |o e solution makes the

solut«orttpqglttct ruh pfﬁcgt&fféover ra néx ! l lghl centrated

of citrate

citrate %s {jli |ntc1 aﬁ)atgpta glf)o E? ﬁs%v%' Ie s can b (réﬁluce o a?fé ﬂﬂ IH) He Qaﬂn in terms of

in the nd eve neenjra

mamtalnm%cathgter é)rlt \?a nng o%eﬂtgituﬂrb itfafeAbed t'e@@ttm décrease in antimicrobiat

effects. ave proposed the

[0017] [ F}\%H S Qbo@i de@&?ﬁﬁéd}a}ogsrﬁsctﬁeré iBla Qﬁﬁﬁﬁg fRed G Hvahd@mékitsiirnSield bf catheter

lock solafidRd) ivd p?e@éni iBvefidSddaradses tiklebded provaks Adelviriey ol begefits and advantages.
patients with CVDCs. However, because of frequent

summbspi tal i zati ons and receipt of antibiotics to treat
bl oodstream and vascul ar access i nfections,
[0018] h énrppelion Yesinvsntiomprpvisier 25 agierus gathelsr ek S?'trt'gwmls'"s ?‘TT"’@@H rggene blue

dissolveg i fhe eIy crwegaewhaﬁaeao@twr &ﬂhe'r ?sa "““'F geepjand proey
parabquﬁ;elm}]erlelﬁ Tpeé§|-r'a ratl ns e ectl ln te infection
and to e cat € er Io a on which is a

photo- Oélg é{ gi; cel!en%an%sm%robl ro ertles Tt!ie CItM an dva@l{a éoﬂglycb(e 9 l'l $ the form of
trisodi 35\ rate di hgdrzlt or%HB’ c{rétg Q:‘t The ragﬁes&ﬁél e ¥dﬂﬁ&\%l@&éﬁ in certain embodiments to
be simil ndityor 4 ﬁa@i rCEHIH R 10/thdrdd Sl 48 6o attiimEiRdt the Edlifion remains
ina catﬁe!ig? 'T‘\é sQIuﬁo § QR er@bdimepté B iR ¥Bes@ isdabifpieybgént £/ alldito@Chkrwceutically
aocepté@%%kéﬁ@s Intusel B ad¥Boud EHiefat i18dk €6i@i6h B4y infusatid thalatlen ¢ an in-duelling of
cathete® fricCitvehtidiCis pgiRlIay Usetulid tr&ﬁt’fgmpatlempa‘lld'g@g @feglion or a substantial risk of infection
related ©AiRQHs@ta egabterse St aphyl ococci and St aphyl ococcus

[0019] Alye er®therTdmeof e Beentn.iiee ispoeded fn infugiag m%fpwfusvmm gqlutioninto a lumen
of acatitetep Tprdevige ingiudesaayringeshd a@harmm{g@i'wgfev%% [ufop qnig@scefinly he syrnge.
The lock p@fg inclydes SiEraje andanethyleng biug,issolyed in the-solutio jch tther comprises a mixture of
methyl J qg%m);yl parfatﬁ:é Flésoléefdér dlstoﬁ%aﬁ thﬁr8|n écr 3 %%g?rre embadsmené the syn?]ge containing

the lo it IS t rlh e
CIWH eat L hese at ent ethoh?a%d &EQ@WAI@Q&tE&pretreatment of

f
[0020] | d o
a cathe erg ﬁt& edlcal i p gli fg:; ﬁu eV n'g dirfrert, Ithemgﬁy £ Qhked fnalshi@bRhcluding a
parabe o?a n&t‘ ? %ﬁﬂh@ REBG to SRl 8 dtiREeNBdt@ing resistance to
infectio Soakifl sol€ da@HeBhraten Et%(htgh &ﬁiceatFaﬁongmL@&I theysolubility limits of

parabeﬂ}mt%ﬁhlgh o&n@&\ }ms gﬂpgﬁﬁeﬂd c@rﬁﬁiantﬁ@‘é@b}b@ﬁ&d@ib&dlﬁbw rl‘gmebdirgben in alcohol
or a wale@lidogbi hilaest ed i n a search for altematives to heparin

[0021] f @ Bnothadidie, tre predettariventidhqiovided @ kit tocking ¥ gati¢ntecathdiey\ige kitincludes a container
having Hérein 6 vatieteaiopk Sqlutiormaimprising aiteatelned wethyfeas gl digsaiverhia the Beitio el further
comprisasd mirtire pfolging bargheognd propybarabdntdiseniyed 9 digfegen tpﬂﬁem and instructions, recorded
in a mediypt, faninfdging Hhe sqiigien lrég(glﬁ-pﬁn@f antnﬁwéelhﬂg @thelelt | nvent or

(0022 T s e sprscle a WisOBr Y Sl e AR deg P

and drawings;CARt e
[0023] H\p%%c?gaaggg rgl@ eitcogvggggr% (?rog%e &ns 0 O(§¥ be da Ee élnep w%gﬁi&&i% to the claims
append °§‘i‘at'f B anfl 8t 'clﬂ'talregn &N0 h? R oecd herein
aredes%"?] l‘ﬁi’ra h (i.e., at about 47% by wei ght) citrate

al so provides effective antimcrobial properties. One

chal  enge presented by such a golution is that the

hi gh specific gravity of a conBentrated citrate

sol ution makes the solution tend to'run out" of

acatheter overtine. In addition, there are potential

serious side effects if highly concentrated citrate

IS | pf used into a patient's bl oodstream These



[0020] In still another form the invention provides
devi ces, nethods and conpositions relating to the
pretreatment of a catheter or other nedical inplant,
prior to use. In one enbodinment, the catheter is
soaked in a solution including a paraben for a period
BRIERPESCRIPHION 9F dHE PRAVINGS | npr egnated with the paraben to
rovide a catheter featuring resistance to infection.
[mmqguch soaking sol uti ons preferably i ncl ude the paraben
e 1 l Ildﬁ:/g v1ew o} otng et*angboco merr]\t op‘%“clzgtheteg and ngsé‘Polr Mpétrlg b btk s!)lﬁﬂ%&toc‘a catheter
gf concentrations of parabens
v

fmuas?} a ag"gousr\ y be provided by dissolving the

DETARBH Béﬁhldﬂbnfﬁﬁﬂﬁ PReFERREFEMEIDAMENGS COhol m xture. [0021]

I'n an other form the present 1nvention provides a kit
[oo2s]f QHor theGlsbsBLbt Borfddigl af (HdSrstardind e ihe principldaef thelirtvertisnCrefereh@ witinow be made
to the &rfiddtiBénB@iEscribB@hsien@nd dpedfie khiyuae e bd1eEwas desaipkthesainait | on
[0026]C OmMFELarGhdaQyiticthd in@ttion, anathatee bikyshigiaeis béed & pohividsaphiopagdiatt pndiahfipacterial
propertiagtoLsn nmhntvmt(merﬁs}hq Ipele polutianarsides intbascataeterSVasn ksen s sed i, the term
"lock slatiopiselers ta A aolyferginy s infsetech atherisedriuspd etela pendf %i?é‘ﬁ‘é’é%ﬂ“ thé intention of
allowing idqatiaortio pfa Iqclrrelug E?t“?"t?ﬁ@ thejumep i ép deﬁ'(;?f oBreftee ffecs B pariou =
lumen | Iy f iti r i.e ongQr | of fui S e ll’ a portion the
locksoIaSﬁ}Fn Cﬁ tﬁgﬁgﬁgaf E%qu:eah (;élpto% jlgsét ﬁgﬁ bout 1 ﬁourto ord rés oreﬁ er. However,
frequept é}" ock sol tlo an ed on a basis g 18 maifit ﬁcg'e he indwelling

@t:q lrﬁleﬁ E{fﬁ: wd

cathet %Ugr a@ﬂﬂ%’éﬁ&%atlents with
cathet% t%%”e 1@& ihf@&}ons §GmeteRBdudbied herein.
[0027] G ét |’1 &nrleBifon vath thd seﬁl éﬁﬁ(ﬁ tyB f:aﬂ; daReithd? ¥ biduRtemporary) or chronic

(long- t&ﬂ)’c@tﬁ&&i sUAREF intplafidd In ANAhiMal TRe EABELEH UG RGhsatted ihto & @in@r &L Ehe catheter
is typichif udeB R vaHirdiinfeBrals 1B Bnerithe Alids @tit@h®S, andreddicaibns infodieryady lihekcatheter also can
be usefl ® aitidra@ $ody thitls,Glich as teood foctreactalsis tebtiment Whert riotin se.dife@atiretegiremains in its
positios; ipENITETHevastu BT Hive dnthesuseqvent tregtreentdnstaridded bri ef |y

[0028] 5 Shefopthdtess that may be GediRycRIaMmE Bty vprtpg irojudefpun BRYCyPTgnigused catheters
and ar Lﬁvallgq rlgrln a vaIIety gf cgnrﬁgfagﬁsm F@@ca{?et@'ﬁ\/nmva% P\é:onflguratton and size. One

f th' inven s, he erthat incl uff for ingrowth
ofF:s: éﬂ'}ﬂ?{j‘f" het, EXF Stfgtata e ﬁg‘Yf ﬁb nclude but ar g%gj@ t§ an ASH SPLIT
CATH g:ogl’fé‘ﬁ'@ff Q ess él . ra%y e, ;%} E ﬁ svulle Pennsylvania);

I gton) and HICKMAN
andy rs Edtainth 6t alp Wbﬁ%@o‘és Kfts are also useful in

and VA ity,
the pre&ﬁmlén@an%@s Hcﬂlé@l_rl a8 d} Vagta @'f)psttJlﬁMﬂfe) £Ha bpLesk by Biol)Rc. of (Boston,
Massadhlié&s) tTheQﬁthetérEﬁr@ mera&6urdd th funddévibridever@bsbaths. F6r ekdile, TESIO catheters can

last for QDR GHyEERNtSpréperSitaniehtod Hhexe jimacas pragifpadar foitte ptesangnyergen, the catheters
have exhibiel lirtied lorgedly teausdetcdiusioeantibrinfestmnid he GaiB@@Fleqyently must be removed and/or
replaced a0 thel eqs@@noppitobelusibreaniVorirdegion.on, a cat heter | ock

[0029] s BibumK 1 depicts ege exsmne of acaphpten/P eusathithiselt ?"a?ﬂ‘he*ah‘a Isa d"a' lumen catheter
and inclgigs Pheter Beqthalp having ooy P and Erstaggt sapang | "%Htaéqj‘ ° g 1aand
o et qss&kvpgmhmqhapea é% RN o e ard
mclude r ble nd 1 errm ate in at rea ed d 24 and 26,
which cian be hrea éachedFFe vé end caps f 30, r sge%ﬁi UIHJI q g &didtion can
be mfuse m each I ?i HJU %% LQJ <9J1 fo Y}ét@e%n L nd the ends
24 and b Qattﬂte Mrﬁt sﬁ’itre E éf[lseé% frdrrma@ﬂ&rhéa By i rnng a needle (not
shown) fhtouGholkBtivédn gaﬁ@ééfancﬁ’orm&er rotEctide en@caﬂ:s@@&\d@ﬂ!b kvt 848 dtelized by cleaning
succesdivelf #dr Examnple thth BetddlABEHA alddhbli As yét binothr afkfative, Sl ddbotH paftpdive &d cdp©28 and
30 can Br6rRdvEd dndfideadddiéntid 2uLbhdds carl détABAdEy Attadhed Viy peod@ektbry(not shbwn) to fines for
infusionabél @lithtira@dn & lfluidsr(@ashaw) tQned a desired trevdnest sessionhas \npen [eehnpieted [ theddmens are
typicalyfflishidiwith hérmal saligkegfiervenih & laektsolation i @Re¢d into qagT Igrien And figeh, stqrilg pfetective
end caps@yé Riectanthe earieei and PGof héwathpterrilprodedsires gre BRESMPALing iR EfFfisteg techniques
well knowp fathogesidfied imge Frty (havatiiglegfor upe Wi ms lrlveyt(q)n cglrbe gqugggonwanety of materials,
including, éaq mple merethar\e,rpel i rﬁahf: as | S

[o030] CWan & ingrpiog p&gef'asg °ﬁ§%f‘é%’ lockgplt C'H”@ ‘a‘r d o3 jie dissalved in the

rs or erein

solutlon of thyl
person I'dl a qu}g 819 Y@%aa%{ﬁ]e erm S"Aaﬁ f to an ester of p-
hydroxy enzouc ec emonapre erre cu 4 agvar{t A ? iifeifeldn as, forexample,
msodum ges for patients
[0031] % k ﬁt‘oi‘%rrﬁﬁs%s gt)ﬁte| Jﬂ&]h BixdulteROm&R Rb&T and Srbi RRben. In an exemplary
I nfections and by preventing catheter occlusion.
[0027] A catheter used in connection with the present
invention typically can either dean acute (tenporary)
or chronic (long-term catheter surgically inplanted
in an aninmal. The catheter usually is inserted into a
vein or artery. The catheter is typically used in
varying intervals to admnister fluids, nutrients, and



i nclude rel easabl e cl anps 20 and 22, respectively.

Each of lunmens 14 and 16 termnate in a threaded end

24 and 26, which can be threadedly attached to

protective end caps 28 and 30, respectively. Fluids

including a lock solution can be infused or w thdrawn
citratefrietbytpazaet/prdpyl neaberi ahthgterdock Blutiy. theddtd! wgce@tram efthedgpsRsit frog goout 0.05
to abol¥edtB/meeent. 4n angthdr ApleediRdnt Affedoty! ReRcasiRye of Hig P%ﬁ)a" Ee%fbwf 0.1 to about 0.3

percent 41t Vigtanether grpodinagnt, fp ppgt:qntgaé?rspf msfttryma@lgen ésérﬁm 5 Or%f to percent and
themwmfﬁm%ww‘mfﬁﬂ‘w'%fé?m‘rb‘i“i?r?%ﬁﬁ ' ? orcentration
of metm n lstfﬁ 11 %:8 thg (é ennéag r:?p f about 0.005
to abo g odim: hat een f have ex &P Q ben has
aconc%ntraﬂop about% ?percen a din Q\‘r?of %&B 0, Jeﬁ;éﬁt {h@ﬁ . As used
herein th d dto ef\y to E&ﬁ&p{ ton Wbl RedBRbRE bd ﬂ)o milliliters

lysilo IPE nc npgrthe

of final anot er alternative, one or bot

[oo32]P @l b%ﬁét/éd\ﬂﬁt t?é?ﬂtat@ ﬁ@ﬁantg &)aﬁmﬂon b leﬁtﬂ@thb&mfuﬁﬂ'ﬂlh’ﬁdja@ﬁtdlood Decreasing
the citrhtd baARiofRESased dhe@Ndt of Balcidio daRlyde hﬁr&&dedhdylonamhtamh Bigbd vibta Citrate
as an @tidoQJIAR Cdtidter 16 BlprefekaBbrseiit @t d condertratondt leadt i high laongcessary to significantly
decreadd thédiiwedicivafcodcriratids in(blat, eveh gien the lChneplticn ikilg¢drbyg glood at the tip of a
cathetdr.Meaik prefrted s dimen striam clyatels presnti adqckeblutiqniqiea dorgRAIAIiGN ¢f fregn about 1.5
to abott Ymewerit. | ryncfﬂbeggmwﬂqm ¢ithpterigpraget at g ggn¢ent@t|ongff{0@|abqﬂﬁ 15¢qbepit 23 percent.
In yet ook egbqcimentoniraleds Argpb et aeqanewﬁ%?n é%ff?ﬁ‘ aP%‘frb?l ‘%?H?ﬂ“ TorREGE! In another
emb°d§1e@r‘imla§ SHrEENERE T FO0E" 'aé"r'?df et Qq ewh .24
[0033] e 6 celnﬁagon(sbaf REse th as e e ku;odium cifrate in wa r. When various com-
blnatto § ﬁ d su astris rate w {:ﬁg rtain pH, it
is more goc he ﬂ xpress a?&ur]) FPrefeentage
of saltssoelh %r (’% catt el'hgsat r't:é eﬁlﬁo%lmiﬁ rcmjdé & pV&Jnhat S !EUn&ntratIon of at
least allolk \6 M&HP rn% r;'r]re BbPhdriBbe8l01id BB fo MéMdr) ARbther SHibodidnEificluads Sitrate at a
concentrfBh 8 BdrBout 6. P atRUDIBNoBr. Yebrbthér @fbodifirt Mdiidedclrata & a concentration of about
o2amp@ yvinyl, silicone, or silastic elastoner. [0030] The
{0034] D AESERAte cbridahedibi @ %y Geight €8 cigmteides b ettopy anticvedulagieifegt it hacatheter lock
solution. Cthisl Chinegtraiant roaéver, Risdelint ki civmte albleurould| iaf grovidpacighifsant priimicrobial
propertp Gharéserm invenfiog relafeg fottipesfscavesyrpyhiphdesbegn expsrimentaly estebligier Pi‘ a mixture of
cirate, et pREabeEAN ProRyPBigben e ARKBRS Bl S)S 'é’i”§'é‘!9’ sgpctivgicgl Fy whn e
as a cafhpigh Ig:f( Pplutm in BRS W tfth o doig 5.‘?’ en S f g}rr ;ae:‘ l?roorgamsm
solutxor}s @a mp Pyl a[;? z édlssolbed hprem effective d all species
of bact(in 'g %\fé% j a solutlo m &% % t:gmcludmg
saline an Par%ben a solutio dm gl te d h W&l rﬁveémlé & on the
organis one iment 1's provided |n t

[0035] ﬁJnﬂénﬁ&e ﬁ’le Q)lctl(er@taﬁ“ m%@l)u&l em%ltﬁ&a by $n© EitraRfARRIn Enixture has surpnsmgly been
found tdtle inaébghdbmfﬁtb bH oRth &sofdiod Yrithigrb fard (dnB4:3Aown if ve ExaBiplkbe® @), akbiuhincluding
7% Citr OB WelgR 805! 8% Irkethyl babaii) waigiitiacd 0L0e® popy! puebdmnply wgight wdseipwa tediave sub-
stantiallp Eqhtim@evbiallefeat.on b Ridavariayat bgoleda specied at@ pd pftabaut 49 are etla it of about 6.2.
Further ptathaeliod rebgdingexperinpatelaiok involymy these sslutiangjedet fasth In the E)@mplestbﬁgv In apreferred
emboditnest effthe dreantiantherréitof thinvshtive qatbeter docisgsluied isiirem ﬁtro%t%?a%%
[0036] t p orgipsipiredPmBodiIERt a8 ventive ﬁaﬂsz?af‘i‘i éqlut'?émsk%ff AR COHRR
forn of AU FEFSATY 4TS 812 cpeervpias o ghayt FPeROTOS f v"\gg "l Cathaton
about 0 % la Pne@regrre%?rc@ f't abqu 90§/f F eapﬁ ?ﬂ‘ ec?mporrlﬁrjio dmeth rﬁarabet hnd about 10% of
the pa p

[0037] pro n@h ’gwus ea dr Se Iph)él ﬁ&g Rg&olbﬁn L{hgme @QLQ Ws dpno%nJaﬁkntw stay
within tHa thgeber brite rIGR golum; Qs 2 BioRthd @fnktHaurh thpfnﬂﬁdﬁl(often about 1/3
of the infd frhk) Wive 5%@ 91}4 LiedtRRbRetd @@Ht&he@n@ﬂoﬁiﬁl'& thk EiHetet. | addition,
the portidf\fain Diedg iREYREH VB Bthetet iE¥GpicaBNa£HBA dubdiowy By flo@ b bieed thrytlgh the side-holes of
the cathB8H (A& Ent)| Gthek bERBIIABIbIvly diff 36 flo tha bedi bf the cathefpethro@ithe @l o the catheter
during theifhe HANTHRER bérddeh alysRtrediticaey| par aben is from about

[0038] On h8&ase df concebitatet! ciffatd fopaxaraptengravitdtionakeffestriabd @me o play. it is of course under-
stood thettfle dehisities pitcitratéralutionsigcrdasa thé eppeeciratians ¢ gilyete texeindiicfeasq{ The relative density
of 23% giratsp Bor exprente, isyteth yhichinsiealiesntly higker than BRRERR Anely iogipofh Thus, when the

e inthe

patient iggtagdieg. the sggnﬁg@ftgegwr parltmi o ter g1‘e gﬁg@ﬁvq,%gmgl Gravntatlonal force causes
citrate a@@q@@mﬂp@p f°6'ﬁw'ﬂfa"%1t5?f6{hﬁfe'd tm qowe of t a ioned vertically
(such aq}geeta)ubl % ﬁ.ﬁ P’ Iki Frfl%wn sIPw om the distal

0 bloo e the same rela %‘ve In oth ca ers (such

part;ft%’ g; | g:l ST e
as cyiin es ocrtrate oC ?!Eto r|
gggéga, [

oo o508 rq%e ﬂd PR rgt@’f% Jféﬂ#ﬁ‘%@é@ﬂ“ﬁt. on'"'“g““e oo
chelating the cal ciumin the adj acent bl ood.
Decreasing the citrate congcent®ati on decreases the
effect of calciumto catal yZe nunerous reactions that
formblood clots. Citrate as an anticoagul ant
catheter lock is preferably present at a concentration
at | east as hi gh as necessary to significantly



found to be independent of the pH of the solution. In
this regard (and as shown in the Exanple below, a
solution including 7%citrate by weight, 0.18% nethyl
paraben by wei ght and 0.02% propyl paraben by wei ght
was shown to have sub- stantially equal antim crobi al
that the fobleslutiop remainsin the cathpter. @heyrelgfive draelty effbjogd with hrrpeioad of 2% jp gprpximately
1.040.¢ffa cathrtanock4olwiorgyith refgtive gerﬁrm higlter tg%tm is placed into a catheter positioned vertically, the
lock sqtytipnvifleexit fref e saiiteteh alsl Fleds snr@ é‘F‘i°f%H'fhé’P'V%“r bstances such as PEG
slows pqtﬂpeq r\ﬂ nﬁgg-§@§§|ommql §>lupc§ %(?f? Imfffan m 0| e @aﬁ % gon the citrate

conce%rél to 5 ion :s sufﬂme ose dt density of
the pa ggyryté dﬁe??es no eX|t er un the loc 3?
[0040] I?[f fw te on gIS ﬁ«Q htgnm ih§t t%ghblood relative
denSI & E Hbtc te

ve i rfeg}\?an%& r@%ﬁe@tqt neutral or acid pH; however,
the antt f0. ﬁmol rr&(rgt@{vlh Péﬂan?@ﬁy Bt &En WitPSokne SifRksibk du@Fthe catheter. Not only
isthe ép&ﬁlj.: &éi@y%f thid dofudh & ofnid&r Mof e, thﬁs‘h’ﬂumrﬁ%@ﬂi{b‘uﬁnat&ﬂg%ehﬁ@g olitOdf #i2 solution
from tHeendof 4 REler R it £RbEenSholay Iéﬁdb@) sudpkisir@ly GigH Ha@rdrab@ateffe@rwherd combined

with a B 6datentflionNeiraBenpar aben conponent having a
[0041]C OTede BdpEdabfithe mvadfion, thdetad, a OatiiRE4s lodkIsolwiprecopprieihaegitrate cnethylene blue, methyl

parabep ADpEpyRAben & brovided B R4s adensitydiruabaiicH0 teasayd bR gl Ip apother embodiment,
a lock spiution ydmprinino efftsnmetityldncsiyie ety oAvgberf and Wél pﬁahe%\'ﬁéﬁdee BancAput 1.000

to aboyt &, OQQI%WBV‘IS'“" rg)ltha@gﬁodwe@(pgop]( sop{tuw ethyl paraben and
propy! gpeRis gré\epeg\}psfnhg %{tfrﬂré |"t1|° tRa b“l? | ?re ?10 me;'n; an
mventxged?cbf !uaﬂzsco swgiﬂt?%s eﬁ).éﬁl {i ena ro iag]aben as a ens 0 rom
b I ff f h d

e B e e U e

lock s0| 1\%7 era o1l el tsnbéedeh H%cﬁ%lo (@ f'é Q%n@ @M'(such as, for
example! within & 40 ﬁ)f fh@ﬂeﬁt@tg ﬁ’é?tsrtv SRt WRESA). Suc @hdtfRatdntg is W]th&Qite@dwew of
apersdn GftonBrlﬁsﬁqll R athedvery o%kdﬁl;enid@scﬁp‘ﬂ& did$BfRRataniag thBenstiiés hd e advantageous
effect &% @difAA B4 retedtibh AR MEl bdtHe@Nock sdidfiéh watifi thé Eimeteratean itreryments. WHaethe relative
densiti€@Ra raidftivelyliese edvitagdngl Forde Boeb idlie@iad Urge therastizedood srilutian|og i the clgijeter when
the patfehtGwpidyhit. $xhiadydblobdwilnetntet thecathptetevhénditeesathatdr is upviaed disestethestithe femoral
vein wifen fhe prtiensie staring (% 4ae happen ¢ith Slon-Aen§it PRSI SHotRSPPRgERs £ rom

[004211 frandifstisppestor hajevertian. He pafeter frk wgw W @S"é'ﬁ de&f‘ ageptdp modify viscosty, as
descnbe%llﬂ h\@fnétlonal %’H'fc?tﬁ NQ Hlé) OP/ %FP)%% tlS r%.{(fuéz/a%v ugeful, for
examp tl§e de at eﬁ loc |on | the same s t e den | atien s blood.
[0043] Ttae?gqe in ceft%r} ;I:' bo iments, a locéso utlo%) |s f itrate, methylene blue,
methyl ben Ore JVQEL to% %&Fn e @ ksvﬁhlﬁ;lﬂé‘@theter for
a desnrf raFn E’(T # it %\fell l(n%qu at & égre kh %{:tureost l%oéja fJorh Gurations and lumen
diamet&t€ B&'ela‘mﬁ@ cRthetdrd dafi AdifRe §ﬁ&letb¥ 40KSIurhdRE. Wﬁ@&%leﬁ@neﬁé‘tﬁn be fused adjacent to
each ofa& LRI ChiHe lc8B&ntri®Th&iurhéna b hbd QfirRhg trosd R EtiomEReas ddi@hapes, ranging from
substarti@ly Sfclid & sdﬁﬁﬁﬂaﬁyysvmdoﬁs dRARGea hiioveh ghendimermon exranapio @ost jogk solutions is that
a portioh ofltRdsolutivh i distal il girthef lingen Wfdsys ittp thh patiert'hizlgvd Streem prslisyelaged in the
cathetetlly®bd. Yhewdte dbdifusion of T lacksolutipinteom atitmeen cnae jnflupnced ngt ogly bybH qq@flty of the
lock solufipe, buteatprrbnthe axfss-sdgiond! piiet and gfee pidis Pacuiapumantst 9dtha P"S‘i°?‘FY of the lock
solutiory, ) docksojytien CEYePrFsent {antiqn dsfreferaly (eparechtp pRYe, p Vigopyity. gnd densityayeh that a
sy @t“aPC“tsﬂ‘f"gn OBV L LRI Y Gehmnies v

several
I[:gﬁ:]e ¢ a ; ‘fﬁ" (rilvg eous Eé’ de tednf; r(‘use in ﬁﬁ?@%ﬁ%@e p eusenfq mv;r::]osn
Exampl sﬁ '5 uéﬁj!}l §1 &;051 gly I)%Eht'lé ﬁr{dﬁonl-rﬁfekoh%lesugars

such Whha n?ol QM\JtUYes %?(thése f:Jn'an@shﬁs |f§ oGgentsif iherdafe thdWicosity of a
lock sol&@ﬁ QI@W £ ﬁlgh@r\(:@rfceqmrgtloﬁi@)étﬁate to Bd RedUitdatha@idzh OrRcbemabRSibdrdelot @ress of the
lock sol(itih frdm thd t8théiaR BR td dh@brsty@r ek kdiyign. | N ot her cat heters

[0045] ( WhiG Ris urdiSrst6od katdplimaD@tosily@sd denstedrdvizpad el updrive sRBEBnd siterofe rarticular
lumen, 4 265kn ¢l Graiganyskil in B art, in dievesf the deswiptioh DB Dan Fepdily fetermeinestderifpdgnsity and
vuscosrtha'\aeartmldﬂcetmteedthbdhmduetehvmd@t@mnt"ys afyfourse Yngrrsfoodipgt the nagefor viscosifying
agents i Wp;@pct o efiminated injalpak sqlgtien havingielsiatiyely, eongentrationel crtr# anga feﬂﬂt’ closely
matcheq thiatiotblond. Bie prijseplssitactoten chrate,whichisraduges pyfpa reductionjp e citrate concentration,
s achieyeg pyfyeiinglesiy éfﬁg?'fbg‘?“ ?Sf* e efaafaﬁet‘%" ar'fé‘ﬂ%i‘f“d“c'??’fby Be °“?§@““f Pgrabentogether

exhibit
[0046] ?}F?ﬂﬁ‘;ﬁ oc] 3? P]aé?df t anety of oé Qr%haﬁa%iu%ahy%ocem&&gents
Forexa r{ock solu tonca "‘:?" § d| m Iogjﬁe% otﬂepéoaurﬁ‘salts The lock
solutxon can SO mc%d? \% f%ﬁe? rfa'! %blalg %ntmag t 53U dciPEhtibacterial and
romthe cat eter at a slow rate. Increasing
the viscosity with polyneric substances such as PEG
sl ows but does not prevent the egress of the |ock
solution. Therefore, in cerfain enbodi ments of the
invention, the citrate concentration in a |ock
solution is selected such that the density of the |ock
solution is sufficiently close to the density of the




[0042] In another aspect of the invention, the
catheter |ock solution may also include an agent to
nodi fy viscosity, as described in International
Publication No. WD 00/10385. The presence of a
viscosifying agent is particularly useful, for
antimidobRIFRNE are kIR Wh ta Bodeattiiad in tieartdaivgn idcirdepfithaut iyitatiengeptatitis vapgomycin,
and mikt@redof 5@k atkeitO Additiehalaoticodgiiant ayemeahaten belisludid inai inypntiyg catheter lock solution
includeptat dxamle, iepdtih, omkinase, iQEABFMITdger asvator (tPAlFNd pisrenf fhese agents. When the
anticoagnlant ieqludesdherarhelhenesin isrefegbly rm:sknt gt@|cwrnem°fr %ffqﬂraaw §8 ¢pits/mi to about
10,000upsiml.conpri ses citrate, nethy
[0047] 5 By ‘RPRFARCEYY ‘?aH}’fﬁ‘ﬁ éﬁé‘ﬁ’a”&mf “‘Bﬁ’ék 4?9 alts apd other additives
which %{ﬁ w&rgrttheﬁc%o& SsP't chalH for uEe in e]‘.ontac(w ﬁjﬂes t? ans and lower
é@ponse an }ke and fie reasonable
nhz‘é& tm%ducitwe rlsl?of% tion. Forexample,

ammal
benefi ts I %typlcalﬁ ec sa tféaco E)
sgl P 0\91 lrﬁh I'H,{ 3& ;Hé's% bl Qu#@%\@w Berge et al. described

phannaceu lca acc ble
lndetal | /1 phara [d de%rﬁ% h RS and l'umen dianeters. For

[0048] € fple &@E ﬁrta@eﬁtﬁ:al@ a8eptdd labtiBinas is B@lRd 12 10di0sliiod made or selected in
aocordJ;de!éWfﬂ $he inveni®n @ RiEth)idRe bt TN Bse GRtibthEne bilusmalotBerphan exidantt ia a catheter lock
solutior2SdisBusdd A OIS, FafentlappBaatidd aiiblidaion 86 06 B104/0092890. THeereseptineen®rs baypdiscovered
that thdiatGioV @ Frigthylfle Blieds 8 eghetet 1boB Raktioraai@a withaitreke grhiap)@@ben reaqﬂtg inﬁghanced
antimicfobigliptopegtigdost anti al |y circular to substantially ov0|
[0049] At ok epbesiatdlf taeinyention, the qoprERiEHPE AidS "E'Bﬂ%’i*e‘i’i“et"ﬁhﬁfe’%t?“ Ip gfpeabout 1500
mg/100gin @nothepTIbgdisnept}{ag conogniigip of thﬁwwefter‘?&e eu't" boy tQ & Koo 1500
/106 ile if nsiier oGpociTRE: (19 REAT AR fd%e etiyigfie Biue fy dne ' 9 ot st 10 s
1000 mg1 Q%‘?ﬂ Irg @%eghﬂme t, tflleé: fic t| n %ene lt ﬁn e urc| a§out1 to about
100 m Ina entration of h f id is about 1 to about
50 mg%%)o 'ﬁ n ano her m?b m ttv gﬁjﬂ Ht?on e ethﬁe e |n e IlH)tlé éBEht?or n%b@m!
[0050] @E f e Q&% roB‘iQ roPURleY of @ Yath iR 106kEBIGtIo, Yhe RethfIdA6 blue is
advantelg?]ﬁhm ﬁiglt érQQcol Hhe &3|ufidn. é/pr s ap@ll’célféﬁﬁs‘é@&wfehﬂﬁ&theiié’éamercolorlng
agents hl belth&lérGidk €2 Tutioh$Badl @F isb & la@bradnbd WA (2 )inveriieh. ClRing/dgsres0dh be/used, for
exampl@ to 5r&tﬁ’ie la@é?é{y furiadh, Ukdic@ig to Abde@aK tha Ere Wéthemn capting d@thpterdesie selution. For
example, Mé@fiénk Olke dt 5 cdateatagionab] oymgo@ basadiark budralgrn Bsyirige @A notjceably biue
color wishche@learsitémal ssoradnts biitcatheter. Quérgme Hie methylepeliteisglifionfjohtly pains the inside
of cathdtapsrhads of pebiuiethane dusilicong) @t the infegtepdeck spupionsiil n@tﬂs thg gegments noticeably darker
ol be e i oy oteene tancbeape e - o0 of color
coordingfiagip yhigh dl&%{ olo n@egfﬂ ar sgg: gfnltr fq}ig( dgg% } rg’ﬁ co(?centratlons different
paraberwvéma% Bnépeg%;r o& Sé> trqn% at l'?s yie oib ther aacd(l:tlg)ers ch a or e){aﬁple anti-
coagul toio
[0051]a{“ﬁ1 3\5/ caQrtlete |gc\{(%om]-t r%nas d!eégﬁoleyaq)gvet rné}%@ u&n faF |M1ﬁ§%f€c§@1§ ‘n)én animal
having gﬁ %&i ‘h QQMGHOQ b tHe AUIHRIA ity 0d R 6in b Rethdd BiatindlBdat selecting
a patienPhavifid 'An'Hdweling &ﬁrlet%bﬁﬂg B SerethrdadhsAa knfiSing theCdqubd e, cathitidr lock solution
into the fén. m%eihémaf &hpis infush@peh Erdint ofIGH Idﬁﬁohydn eBis figin JR0d8p% to about 120%

of the inEhAGBIlhd bf thp@lhyer®bihgiecked@nd non- met abol i zabl e sugars
[0052] SOH2Ea RS sGM@ibAIE hidded Bitache MEaMOf b cdtheten tis miefeably alawed fo rentpiadgatil it is time fo
access thatppiciacsthedyiosioamiabay. it i degijahiet te rempugttheicpibgtes lnaiebeforg gtarting the dialysis
procedued a5 GG ite yethofer for i ipesoneshedel & e gatietsyiock syhefestudes heparin.
[0053] cASterativeytaer cpibsier (ppk solutiop eysberinjecise '"B%Pf“‘ﬁ ‘F %I Fwﬁso?\}‘i r bofly spaces

ace defined

besides Uﬂ'@f@é@ﬁ’fe& kgpr(__exqmg@,rcétéet%? usgcg? %gtgnealfdr ﬂ

by th I t l h f bacterial

ar):d fi:F "F%‘ﬁ? P‘Fféb“i’} ft lP" 81 céfz;?% ent ealdgné sa :ﬁ: 83 oﬁﬁg :cl gmgac;::a
e Sl f udE teQFh HefJﬁLry bladder,

anda p ed m 3 ter r

the cere i a‘cl'{ d aro%n Mo Gyfste Fﬂ@ I ﬁB&utaH&Q&p&cQ QndPAPKinpNd

[oos4] St tm M 'o&ﬁé Etest he'pFdAtmeft ofd@4teteito Stbvid@ rfHirddfh Yesistant catheter.
Inan adﬁéﬁ{a Ioué dgpe‘c ﬁh@iwentroh heMstoRV @fhetbdtBledta %€ inpBritationinth € paliént) such as, for

examples A0 a VR8HH dit ord Bdtiert, bl 1R p&tréi&& withedolciomisdiudyig Spachbend @@ @ impyegnate
the cathbtet suacgdaith ihe bﬂrébérﬁ kit pavidivg dnhrGestiontesliam catheter. Generally, it is sufficient to
soak theD4{aEriinnan Ricads ivaiime of 4n aqgeofpareionn Isgdion, fathwedty waehing Inavetetdnia a solution
mimickira@Byiolbaial coridg@e sfiube/th regoveaigreasasbel! materiatill @ eiend empqditppideEryer itis
desirabl¢ 10 sgek|the cithetepin athigh gonqutlpfgof pargban tggt,ey:ecd; the gQlbjiity limits of the paraben in
water. InpoeRreferted erttiodiment fhe paraberie dissalyrd "a?bef@r%? riglpRsa gp 'e a"d the catheter is
soaked thefein: fepatheier.Prekigated fn trEﬁ TeR5eE" hqsr?é marmsF t%l i c ﬁ?'o aced into
position, @ﬁr{lqugfyévher\mplttﬁn qompr @%ﬂt@& and a par ﬁn is placed therein.
[0055] dti i§ ?Isgtcgntwﬁtg%ﬁftrad\e d?pety o <§h n%/menc m ed as described

I éve e |nclus

of a paraben or a m xture of parabens |n an anount
whereby the citrate and parabenegt oget her exhibit an
antiseptic effect. [0046] AAf inventive |ock solution
can be prepared to include a variety of other
pharmaceutically acceptabl e agents. For exanple, the
Iock solyrion can include salts, such as, for exanple,



100 ng/ 100 M. In a further enbodi nent, the
concentration of the nethylene blue in the fluid is
fromabout 1 to about 50 ng/100 m . In another
enbodi nent, the concentration of the nethylene blue in
the fluid is about 10 ng/100 m. [0050] In additio

abovet @ream&nn@%#wqufhatawmm%W@P'tsmdavpf e vff?a@Ee"é‘f'""%P inlude non-

;’12‘;‘.‘!@5‘;23,@‘35‘“’“ PR SBGOTIITCT e Emzﬁ;:;?:; Pt o
tetraﬂgﬁd e atg(U‘:é,) i ﬁ I'{eh fro l“a{‘ﬁy%@elmm Co, en orab VlceS ecually suited
for ap agi_‘j]l} com%’l ons oﬁ tﬁlls |n§, é\ SL I o P &'EP rtable central

d cm O §us theﬁa?st ﬁJhQrEI vén@tfsli:atheters short-

venous Ior]Zgrs dia ;;ES
term eﬁHl ca §t@ phlﬂor@&%@é})‘:@gg @an%z;trréteps hﬁnary catheters, long term
urinary Jéy &Q ttlésgmwon rﬁgdl Jbgice@g@s@&ac! gr@@r\lagﬁar‘é&% poft€ Woundafai Tibles hydroceph-

alus shufts %@%béﬂ SatrRterd Hh&dhiikef &B&feé Shall of Bk tjdird @plﬁc@m@b&&iﬁéﬁ@d’ I&ors, heart
Valvestah(ﬂhe ide catheter contains a catheter |ock sol ution.

[0056] Qe e@boaiRiEM: €, theliRdskry Inesnt®n betatpreats aanethohoeimbregattingm napfmethlic medical
implanigjthla @& tken vagrisiag thlastdes & forreingo kaipous spiutionoianieffagiéve congeration of a paraben
to inhibitdteigmwih bibgotelid! aral fungehdrgsnisroviaedaeplying ke sQiytiende at lesst FRofe[) of a medical implant
under gaagjipenvhsredife perhken perTdtettermatedy) efitheegigal ImpRYK. Thep ?“éHé"m can have a
wide vgfiefyeof eopgeriielionn dpre |U9°néﬂeﬁ'ﬁ@t pfiparahen §ﬁ' sfsrenp © 'ﬁ?& gyngted in the
cathet?fﬁbuéhe w d F'@t :ﬁ'ré)urg Pf ti F th het rﬁ!%wce Igsoa he solutlon can
be var,e%te Kar%%j gr?- lmgrfgi;nﬁt'on M&I it fvﬂg es n’ed 0 s ak the C thete f&% Ieé about an hour,

A% sno

and o nifi
e impre ago(?tjn n lsr;mﬁ dﬁ’gn(?tﬁeesohtnﬁ Wo 9 ﬁow@é odnfMBe itn4nkis preferab
El?.ssegﬁ atﬁf‘l cﬁ' i}l te éx@i@t é@i th e sd rf&lzeﬂ'd bf Iﬁé&%ﬁ%&é unhgstg@tﬁaﬁﬂbhénttfoer:ig

be usddh dditdth Fhosifhi &) re& Q! foftion o 8 diidleN@HolnBHYelida. MM Ed3e of an intravascular
cathet&litdr ERRMAE &k m&QkL QsitBE toP@ @Bt SniyAieQuridb & the Ehetetl Eriisichrby donk Bsimply placing
a pretre@&mbxamn it thé Irh @t thetdathét@ Fathe RN 8E@KIbG tidktehtdarsthetel] Altéreathem it is possible
to pre-fiéar dly@ Porud RICEAhdt@ thiaDesiie withine natiepts, arteyy or e, braprse-fregicdaly the portion
that liesngriteremslyt hat 1 ncl ude ot her additives, such as, for
[0058]e Aaisheappresited by thoesetinan gl inshe airie 0B fort §f figinve te'o‘seij hastegn described
anaqupqyeRBetenpek selefPPROMEiEg Gl andaptriangie d'S%e%EeéF'i‘“B'évﬂ‘ By ggomprses
a mmsms U&e“u@eraber 8K pi°ﬂ>ﬁli’afﬁbf'i 'ﬁeﬁff Ef hieera,
[0059] ﬁon? en a ?elfbi ap%lp embodiment, the
concené%‘on ara@ int eso rom &l and thEoncentration of propyl
paraben in the |on nfrh)g g%)!éﬂ@ In léﬁ ﬂregen@d Sﬁ% i Jegl:aﬁed herein,
the corlc 9% go %Er’ umﬂe soﬁmcﬂ "ﬁta'b Iw@&ht &Hd the Bﬁ%lrﬁtlbd’b@propyl paraben
inthe SoldoR & &Lt by W ‘Qgta unen theret rough and i nfusing
fooeojt g d'@ﬂ:létﬁ@ﬁéﬁ ofCoitrhtB @i tRY solu@h s pichdrdbly iaDiBast dsMilgh ad theecalciumedncentration in a
patient’s BiGodIénk préferfel YmisdGIRTE, ittd @ontenfratisn angltratern thensolutiot is bdm dbbub 1. to glpeut 47%
by weigh0 Inlatdtrerprdfdmed enibedinfiantoihe @beuttatid® Of4jtiate inditssolytioni9 i abeyf 1.§ th about 23%
by weighh nestiliadthevindtamewerubbdinént the aqnbrotraion dbeirategn theolktiad is P @BA) 1.5 to about
15% byreiget. (eyef avether Brefpripd eroediment,ithe Poneastiatiphf eiraeaing Sqifion 6‘?°” % by weight.
[0061] o grtongqa@pter Iqci¢ sojution ?S@Pbéq Iml th%c{:ntragvma cfoacept o o about 15
perceny agd tfuq qq.@bqn aas ag@&@ 38 3 0§b to 6 ﬁe no her eter ock solution,
the co %t;ﬂn of EF 10@ a? to about E we&ﬁt an entratlon in
the solﬁ rom a %to abo % nt In er a ath t co c%rgtlon of citrate in
the solu or}l ab ut elg § Bf%ara&E 919?% Hﬁtﬁn |Q£boM§ '2"739y \Léﬂﬁt
[oos2] © Fefe c'it'rgtle %rbrow@&ﬁreﬁé utioh il the fokhEdf a citrate satt. In one
preferr&i%ﬁn b, th e% e § Weh Rlthe lsEl@ibrARIBS foEdp @Eddim cilrddmgdrate.
(0063} Alnkc&aid Biofo e bibokimBnt bR Réreid, @ EdthefObo bdiubiéh i FRoyiddaien which the pH of the
solutiorl i€¥rdRCdb&l4 loRbdt & Atothetpaichred B obirhedts, tlerai@BSdehslly ¢fittla @slutibrdisliyom about
1.000 t&4DALE €0 /BES hribeer emBddir@ntJifie rélativeciensiyenf thé-splution je &erpabeyt 1.000 to about 1.080
gml. catheters used in peritoneal dialysis access the
[0064] piB ph@rgrnfemr(moh@emem& jolytiags arb@esqnpﬂg tt}g@ﬂhfr@ﬁ@a p viscosifying agent.
The visgpeibiihg aaentcapbreforsyamplejagempensefepted fiom &' arauricensietage! deyip melypfnylene lycol,
e eRB S ey e B BrOLHErEree T pounds.
[0065] ¢ Uﬁrg%i'l‘ete{:'a’ﬁ'if%‘?'}?é?t’ ingjyfes mgtaylepe J %p f4sing,
[0066] ete5| (éig]ent ?sg feg\ tge%c[omcf trg}l‘on [ Teh égrle ue in the Fo n is2up to about 1500
rP ng ue ln qu El 1 to about 1500

g/100; b t h b
29/1 Ooln}l]& iIt] ano 8 odtmen Concen e e %E ngﬁ; g H%h% uu!i 1@ r&‘n £bbt§1 to about
?OB ? ert ano v%ﬂodﬁ\ thE e teRd bide REHR Gdid i€33m about 1 to about

1000 m
100 m 1 ih@coh ﬁtra%n ofiRd etkleA R r the fitild 8 from about 1 to about

cerebra splna u|d (around the central nervous
system) and the subcutaneous space (under the skin).

[ 0054] The present invention al%o contenplates the
pretreat ment of acatheterto grovide an

i nfecifion-resistant catheter. |In an advantageous
aspect of the invention, therefore, a catheter
selec?ed for inplantation into a patient, such as, for




under conditions where the paraben perneate the
material of the nedical inplant. The paraben sol ution
can have a w de variety of concentrations, depending
upon the anmount of paraben one desires to becoms
i npregnated in the catheter or other device. In
50 mgA Ofthlt!h aether rmRedisent therconedniratipabthe fethylepqRlve indheluf is poogy! 0 mg/100 mi.
[0067]o tATesthog fstAeatisg 7 patieb iRtdgudes; (D ﬁeé%lslamtie’&ﬁa"&‘aﬁ" nqy} "' 5?' fiefining
X

o

lumen thgretheanah: @) infisias *ethsf"f"F t ff;‘o £ ifg‘;fgzz

Z::;:Bgfefff ntiq'rl'lt "@sﬂ‘lf‘ani ra ? Ctlé‘l th téer IN refe EI e catheter

has an.in e@r@voluﬁxﬁ%@ﬁnﬁgrﬁg&desﬁ }ug Er){ u tg lga%'c Eb%ﬁ't% £ to about
LI}B ?eg,g}g,qg romt eso utlon

120% of

[0068] Ol YyeCARak Xsp@clt lthQW&*ltlJﬂdetﬁe\é an ﬁ@@on'd%le Rhhfuding aﬂkl@é‘oﬁﬁoﬁb\*o}é lumen of a
cathetér'Trﬂ§§‘edlcé’\ﬁctubes§ syrihgdUdnd a bHRmiEIIRUIG aS¥idRSockRIufh Sdhtainsdhii Hiesyringe.
The Ioé‘k%BlutﬁcC@n bRy & br.a wide varsty Q‘flocﬁébldfoﬁeprdul/rdiékﬁﬁ sccodbcetwitethe drdsent invention,
in all of B3W&13ld 9ects &d embRimd@Edbsdribed Bersib.an dne eraforead iemigndimgnt,tthg syringe containing
the locp$oRtidnlisesetiiz&l. porti on of a catheter or other device. In

[0069]t HrestilCmetier axbeckaf thi inventivy. e dascribed a ities{ogfing apaient asetipip} e Kitincludes

(1) acdntainerhgvinetheteind cathddr tecksolution: andfd) exictens| rgpond?ﬁen ai"i?ﬁ‘%‘ﬁ fogjffusing fpe solution

into a lymaen pfap Bgwellinpigpteetes. dbe I%SW§ opg of gyw gty ons pyovidedin accordance
R S A WWWW‘S e'f““’@"‘" bt L %f‘i"‘.?il,’z‘ﬁfir
preferr? ﬁtf ﬁé fcﬁ:gg :%r? %lwf e@;h%s@g in emal v ume a F\strugéL nlstmgt oé/s’to infuse
an amount of t tton of from jg O%t Q) t){e :ﬁ%erPéP{i um@ N O

[0070] "‘H\ yh) Yurth¥r bidserb t%fe?% th 1éhovidlsh&id Ex§mﬁé's tlt@\‘flly)e GHderstood

that thes& )@mpl&rare ifRentdd%s de i@tk tlvgmd)‘otteglﬁcﬂ@rﬁ f) that lies
transcutaneously. [0058] As will be appreciated by

examplEase of ordinary skill in the art, in one formof the

i nvention there has been described an aqueous
[0071] C Akduiteelock ls@ibn v&o breared in acroi@ce Withtig invéntignag iecludgirate at a concentration of
7%, by weighhiploddea adyisertiumaitrate)ohajiyibarilien ptig gongagiratier ah! a\ﬁh?yc‘f’ﬁ’ght and propyl paraben

ata comvttawe ARV weight. The trgt 8 pfithe CB‘FG%QP 1““ é\’i"sa”f]a% ctual pH of t'“:

speCIes of
ks):’;zc:l ge 'gmtgi%agBB@%%%g gé? %ﬂ?{j‘f’ond‘i&lg iﬁe ctena orerg err,% ICé ﬁ/ @r& mutes
24 h f rmlne er o U) T a is set
forthc‘t:‘I ow | Lé ﬁ er re e

oncen?rau on of et hyI par aben in the soI ut| on IS
from about 0.05 to about Qa@mercent and the

Co}l"egir{?' c';rgfa'&ﬁﬁ,__‘ HIR PPy pdr ggc%Oe !&VLIQ@FU?}\% utron 1s

-

f I O Aabﬂllf nnt n..anat-her

LAY ]

pref erred enbodi ment Jée| |68é’d" Hef Bgus aghgurs | 72 hours |
co cs:@t{rézahrmaaﬁ ne{ Bydoopar awen |i rkitche| seloat ijorx190s
about O 8780 Vel UlTeecs! | T TRoCAMCERE TRTLRD QT RdooPY!

par he sol-Bt+oh—i-s—abett—0—-02% b” W IUIIL.

[ 006D FOIrtEs B8cent r AAFSR° b <10t {atd%9 n| t ACsd) ({%%n| i s
pr &f @ ealjingsaatrct rast | am,000 gh<we i het@al i snm: <100

CONCET s 1'05%1 B&lob& Toacook [ 0QFe0 TH ORR6 PY &hr rled

enh nbentralion—of—eit+afe—na—the
sol LﬁfFW’SﬁECQVBm ab D610.090 & €199 b0 71 %% 706 <89 e In

andt $1epidepricd AFCC ez rao@birenk100t he <t@nclenkioat ij orx1f

cittate Tnmthe sofution IS from apout 1.5 to about 23%
EXAMPQ weight. In still another preferred enbodi nent, the

concentratl on of citrate in the solution is from about

[0072] th(et@r I@p&mlon w@p@pgﬁéd WBLGHMncd With 1B TnveRidA to MR iiad et &fal@dentration of
7%, by VITBIYs trisdd &&é%%{ﬂ% B@&bbr%ﬁa&f\ceﬁ&aildn%fceis%fbytvh@t and propyl paraben
at acon%@\kréﬁt)rﬁ §18.0295 by@% Thé YardaypH/de thg Bdthetel OGdijtioh Was@IPeang &k hedabgH of the
solutionld@R the Rktwas MEksElQISHE 6.2d0E(E daletoe was put itte cabiattwalt @lofigsf multiple species of
bacteriab@ifjecdnlofbadtériogpored int thexmaparledxalution, abd thedbacidiiawas scbfed pgredically (et 60 minutes,
24 hourg Aoty endya haitsEta déiemsinathemmpe nt colayifaningyfnits (EGhperlpdiljier. The data is set
forth belOw O T&letlo about 0.6 percent. I n another catheter |ock

solution, the concentration of citrate in the
solution is fromabout 1.5 to about 15% by wei ght and

t he paraben concentration in the solution is from
about 0.05 to about 0.3 per%ent". In yet anot her
catheter | ock solution, the“concentration of citrate

in the solution is about 7% by wei ght and the
concentration of paraben in the solution is about 0.2%
by weight. [0062] In certain preferred enbodi nents,




120% of the internal volune. [0068] In yet another
aspect, the invention provides an infusion device for
infusing a lock solution into a lunmen of a catheter.
The device includes a syringe; and a pharmaceutically
acceptabl e | ock solution contained within the syringe.
The I ock solution can be any one of a wi de variety of
| ock_sol utions provided iﬁiéﬂbordance wth the present

i nv nmsinuérporgémnal | of its vaRe®usy kseUsland
enmbpdrments describe Q)Tr}#er lsﬁmlrJ I’ ZQMrsolr@fhgﬁrgf GZhours

en’b"d' mnf f hﬂ e\ll(‘ hnﬂ r\ I UU'N DUI ULI On

i's 5PGHPYSAISRE®Y1006 PO &t BP0 andi Ber asf®ct 61% He
I NVERIcHINTCC $d2e3 e | S| 89000 i} bethoa | ki<toof or f1@Ckil ngi@

Pt [ Ao RGP T | TBoKT T JIcT TR [ Thodt gonfa fer

hav theretrn-aca hai! er—H nCI/ s ol Ad 1’1\
i nsk P-aerIeTRATCS R85 (1820 9P | a<18di umwof%: 18? u$i ng’ot He
sol ut.iamivansiame®ioastliuresv,00d | op,dondwelidoi nig <@ het &0 The

| oc Eé?&ah&%&“ﬂbs ONE 6flood W66 arh @Y Ohod O¢ K <100

LaWa¥al @ A + acont
SO| nnc nr n‘“ I". ST JI uu.llu L VAVI o1 L IIC CDCIIL

inveﬁﬁf’@ﬁ"’d’ﬁﬂcﬁﬂ?ﬂb 44990 yar'Pbus £Beclt s“ﬁchd <100
enbodi nents descri bed herein. In one preferred
examregBodi ment, the catheter is selected fromthe group
consisting of an intravascul ar catheter and a body
Compagativé Exymat heter. | n another preferred enbodi nment,
| umen of the catheter has an internal vol une and
[0073] | Aretheterdack sokion paserepRRItq m@ﬁerha@ﬂmthefﬁeesafmﬁﬁ@* fpnits/ml.
This '°°6f°“{"‘r'i‘éva? %@Rre%!aﬂcmw"&ﬁ‘ B °f??°8 m"ﬁ% fin W% 1 mo/mi
nac colonfes of mu e

propyl h IS s ‘ £
bactengfgfa (il: no cteng sp S are Iutton nd he ac er pe\%dc lly %Ommutes
24 hours, lﬁg‘fout% anﬁ?Ex F Qte fJnﬁn t QVMIIIRQ The data is set

spemes of

forth bei be under st oo at these
es are |ntended to be illustrative and not
restrictive in nature. EXadPE 11 [0071] A catheter

| Ty T, VS DT DA e T RucBRRAERAE Gy [N [Ne

+ .A... af
de—et-trate—at uCGnce‘ilall

a. by weight (pjdViBed Q- ;28801 i %8 1pS: é"f’r\‘a’fhyl
R S adDeds ARCC 3B5Z10NC ¢ 300,aR0 i| (980,90 (0530894 | [>9.0008PY 1£-3.808800

QQ:X/FAT@@%%’P@” a 6?0(566’“‘6%16068%56'3000 QseQBn% DY 1088bd N .

ha  f.ar ant P~ w--X .
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TR S et Ll Ao Pn s e | 1 ﬂ°°d11r|¢16r93¢ e Tiedo L o
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e

easmmgydsaeﬂTCﬂzBsS PH,090 § SHAA0D QN 19808 put Mt o] coAact
E:@h&a@hs%‘d:@ﬁozéjf "ébd,do@' Re:dd6 1 £3,00 | BARLET | Asdoyoo

C T O -a—SPpore LI 1TE 'y
EREEIBATOSHA ¢ no] AOPR] A GR| RRD g TRRRAT SA19%% (b
DS. [epidertigSATCC 22026 0 440000 4 B9GOAr| ST1EAW 72 AW s) 3P0
determ ne the nunber of colony tormng units (CFU) per
examplgd liliter. The data is set forth belowin Table I:
Table |I. Test M croorgani sm Recovery Level (CFU m) O
Comparkiv@®xdfplem N. 24 hours 48 hours 72 hours S. aureus
ATCC 33591 500, 000 <100 <100 <100 <100 E. coli ATCC
[0074] 3I5AhBonlyTB5NAPRthetd Bk ssidtiofwas fréfred TR salinEsolufmiwas pATIBCoREDRPcolonies
of multipteGRecBOD bac@lby itjeO®n of bEEeria §O@s info the geeparryispiwion apdMim(bagterig Has scored
periodic# D@t €) Ghutes] @Dhours, (9 heutsGOd 221Qes) toieterline lie QurRs et extony forping units (CFU)
per milliigg Jheya® is3g (prioppwinii@Pe ¥100 <100 E. laecal i SATCC376
610, 000 <100 <100 <100 <] m; S. epiderm di SATCC 12228
440, 000 <100 <10Q <100 <3 V EXAMPLE 2 [0072]1 A
> AeshMicroprabnisek  solluti on was M&’Wéﬂ'e!(ﬁﬁg@%or dance with
{he invention to]idtihe]esoGid. @l@hdks § @ORABNY T adtioor pf
Fo—b i 't'l v T T AT Cd ;
R S TR Bt S| ooboE oo BEEly
propyl paraben at a concentration of 002% by wei ght .
The target pH of the catheter |ock solution was 6. 2,
and the actual pH of the soluPion during the test was
nmeasured at 6.26. This sol Ufion was put into contact
with colonies of nultiple species of bacteria by
i njection of bacteria spores into the prepared
solution, and the bacteria was scored periodically (at




EXAMPLE 3 Conparative Exanple [0073] A catheter |ock
sol ution was prepared to include heparin with
preservatives at a concentration of 2,500 unkstnil.
This | ock solution was prepared by conmbining i nml of
5,000 unit/m heparin, 1.5 ng/m nmethyl paraben and
0.15 ng/ M propyl parabegnimseth 1 m 0.9% sterile

S gt T ierobGamtery 01 U1 01 VS DUl QlpL&agrdiy W TN
cql8nIes gt multi gl e—spaeci-es—gF—bacter by—fAjecttgn
off bacteria sporeg 9T [t br|ephoud <‘o‘8L‘PF%n fﬁﬁ&"’? e
bagt & A@cesss Scor édsqmo i| ade,mal || 33,060e000 $063,000% 53,000,000
NG STl TS AMGed o T|ORE b |L3 ofRE T T3 508,06 - 080T

a Aot
of ny ¥ orm-ngHun-ts per— re—dat{a

i 4 PoretuaindseATOR 2BF (12340 Tal81.090 ||| .000R4% | &399°000r 83000000
M| & ssEaarTCeS mozke ¢ §\ser,opo L ess@doo (| CRRY,.aab ) | O34bionee B 0430:099.

24—tours=A8oursTT. ur .
S5 P 250 oo, o8 s | E0R BYRNE | Bdbdeost peo000oo
AT SCraamisisA 532238 () 4671980 0 GH0 %80 088°% 96, 09° 106 i
E. Cof 1 ATCC 25922 460. 000 420, 000 130, 000 166, 000
EXAMBLES; 000 P. aer ugi nosa ATCC 27853 290, 000 310, 000
14, 800 700 200 C. alib/cans ATCC 10231 560, 000 380, 000

Comp#&8tiye @@P!270, 000 360, 000 Ef aecal i SATCC376 610, 000

0075]640, O(%)eoI 6%, OiOO 1, %70' 990 %, 7 94’ ogo tSa. o8 [ q%r ' Wﬂ\%%htand
I[Dropyl 122?%9 g@?ﬁ;g&gﬁ? |‘|°é Lﬁ%’ﬁ safine \ﬁt’%duﬁ? te gTﬁégzga%% ttnEco taf:t with
colonieé iple spegies of bac y.m(i) 1 ctert %&lzplgo B%a s0f and the bactfarla w.as
scored é’to %ﬁﬁ 6(1 r%ﬁlké%, 4 HourOSl NS ankd 7E RS R deterhti t@%bd’ﬂ:ﬁﬂ)fcolony forming units
(CFU) lefﬂ'i itdr Hdseeson Pbaid vﬁsaﬂnéﬁgﬂﬂn@&tthe\é&rﬁpﬁs 6l apBhiod Bf 72 @durs, the paraben-only
cathetdT bl shio S w RECh &S0 Rlve RAGhifRIaht @ntBittetidl pfR& bh BEgrodth tiaadn@s bias. aureus
(ATCC SRR QS coli (ATET 35B8); BIcBRAIOEdsdRe)| Rl hér@inpsa ATAC 21868) [Tagibieans (ATCC 10231);
and E.\WR28aliS@TC0ETs). The parabdi-andyl sbiytiof aitl h£3© amantihatteris!, eff@uplam § regideraligls (ATCC
12228) Npor vihicahelsoidon haizrsighifichrd artiescteratdfipre within ¢he figl2fyqur kefiode ol ony
formng units (CFU) per milliliter. The data is set

EXAMRLESt h bel ow in Table IV: Table |V Test M croorgani sm

ve

tl

Recovery Level (CFUm) O Time 60 min. 24 hours 48 & .. ...
[0076] | hvpy ﬂl loRigpjtons werepipra lug'l% 'ilr gﬁ%@hegz!ﬁnﬁ -é% wei
conceng@obzg;%ﬁm%%z@g@:@ ol T e e e o v

oo

D

d
| ben 2
s;lovpv);iprgg%vid Selt QU R ete) Thes MEdn Vit d-NR tm&oggfldh_@%)by Qeidht, BRpyOSAraben at a
conceng{?gti of %%'r&h&&&s h@dﬁ‘ﬁeﬁe ¥ide 429 WénSentrdtion ¢t @1 % by Wdidht. BrlaZakddt pH of both
cathetePR sdlibhs R5@ 2 Ak a3l D10 of &Hd Qonsichs ARy ti1Et weS ma&dGre 4 612. These solutions
were pu Rt bonfdt (wkh c3i6rik 3f EA ka3 Ohkten B, iriodn o BactBspO@Onto-Be HEBredHQtion, and
the backeits V6 EsoRDfkriodiRally GEOTnNGS B nLELT 20 7BES, RIDUBOEd EBYInGEio determine
the nunib&r,0000ny @ BingBitsQCRY) GO OIS, TBO @at0OB forth beley in Fablealhs ATCC
10231 560, 000 550, 000 234, 000 340, 000 430,000 E
faecalis ATCC 376 610, 000a2i8¥ . 000 >3 000,000
Micradrdanibm A6k Se@tidd00, 00D S. epi deRedovknslepef (FEUIMED 28
440,000 570,000 80, OPUg 200 3020 | E26MELE Fomin. | 60 min.
Cofparative—bBxanpte{06+51 tret oK SOl i-on
E. sl BrRpSPRH 1 o | ncl i SNl SO S0n 60000 J 260000 ) 236,000 |
E. fasoaiciearbenaplisorathpéne BuQD %300000 wei §41880 alnd <19 opgy| <198r aberi®
at—a concentration of 0.0I%Dby weight (in saline,
EXAMPY_\é%hOUt citrate). This solution was put into contact
With colonies of multiple species of bacteria by

[0077] | b €4 ekePBckQbiutBRACHeRY preParSdif L&6rddnBd Wth tHa Ehvnti@pBreitdt included citrate at a
concentfafith Bi7b:00Y weigHd @roliftQ adrAdolie ditdateyVansthy! SaEBEnath qoareitathin oflokss, by weight,
propy! phriden £ @ cditentritiESf 0.@g% byeigBt, Thd &cind incigledthbamecitpat axpncergration of 7%,
by weigtl @togitisdiasiBsotiitrecitrately nethy! peraberodt @ pancenioation ohQ046iki by Weighf, PRy} paraben at a
concentfatioh ofiob4% Hyiweight, pluBmetaytbneipie st pendenitiion o 18T AY Weighs 1geppyof both
catheterdpfk s[oh@ng@s@?., eny thp\aetyal pid o@’@g $ob|§k?ng,'1!urin;gzhem§ma§r’ne'qsﬁ%d at6.2. These s‘olutlons
were pulrinig catfechiwith palopies ¢f &t gregliphactedndy iniegfion 4f pagiriaeres dirds RAB e sgution. and

have no significant antibacterial effect on the growth

of colonies of S. aureus (ATCC 33591); E. colt (ATCC

35218); E. coil (ATCC 2592221; R aerugi nosa (ATCC

27853): C. alibicans (ATCC 10231); and E. faecalis

(ATCC 376). The paraben-only solution did have an

anti bacterial effect upon S. epidermdis (ATCC

'12228), upon which the solution had a significant




propyl paraben at a concentration of 0.02% by wei ght.
The second included the sane citrate at a
concentration of 7% by weight (provided as trisodi um
citrate), nethyl paraben at a concentration of 0.18%
by wei ght, propyl paraben at a concentration of 0.02%
the badpeyia wimsiscpingd perjodiicaly (s finytbse hieouly®4 hours #8 lzpure BT FUFSHP flegmiggrthe number
of colonyGdrindounits (BT LY ber milifiter. Thedatpds selfpthdploipiatle Veat het er | ock
solutions was 6.2, and the actual pH of the sol utions
during the test was neasi®R8VYGt 6 2 These solutions—
ViMigopurnisimimt ek §ddutioact Wit h col orfleecyenplevel (FRURY| | s
Qacteria by [ nJ ection of hatdeer| a 1wor p HeNlt @8 Hr.hle72 hr.
epatr-ed—sotut o1 and t hac s} ClOT. i
g N XD i A7 ST R ME A RO
T B tabcets ParateinspOs methylatedluy | 11310860%) ni 398 | KEOnurfitP8r| 61%
colony formng units (CFU) per mlliliter. The data is
etg forth below in Table V: Table V M croorgani sm
ock Sol ution Recovery Level (CFUn) O Time 10 m n.
Manuf?cgm R@Qeﬁhtﬁtwe@ghmrlﬂock sbtidnaecal i s Parabens only
, 1 O 000 4, 500, 000 16, 700, 000 6, 350, 000 235, 000
MammE faecallsParabenspIus met hyl ene bl ue 1, 300, 000 64, 000
T <100 <100 <100 EXAMPLE 7 [0077] Two cat heter | ock
[0078] S & Latfteiedazissolion efOpwepeﬁrseEfefi'emw&i‘sﬂaﬁéeeh‘im“;ﬁ'ﬁ'" {rpfgllowing concentrations:
7% citrateisplain Pwnghﬁr%@"/ﬂefhﬂpa@m@:me'a a?.d|°t°?°ét’ . e o e o

EXAM

ave a to d d at the desired H 6.2
Ey mlx.cedﬁi‘ffé'ﬁts'fvgﬂ Q?ﬁ 610457% pg& %r (g 8 %lg E I‘j%gml 0 E ric acid
solution RE? t@ne 99,18 J‘ Jra?,ﬁ ;ﬁjqflo & g o Qben per
23373 6Th %8 AR T % %&&m f Ufn@ #?@g@@é’é&)n@drytaﬁﬁﬁﬁ primary

0.2 mlci%tw stehiifdy Qﬁ‘eeﬁg‘&eﬁ Wi nt@ stefiltied su t))ﬁ@érglaisuré BhONEsdiEThe &rilized solution in
the sterlid ves3l ?ﬂdﬁém& kilef WRbrBllgnt ré¥BhA Ype DidsRRINS Al Kilbl€; GPECiBaiosiiadte @ass Amber
Vial, 15thm @in@#ﬁﬂﬁeat&ﬂaré/\&h\@‘]&i andomepuith tHe readde@minaitfil golume. The filled vials are then
convey&d6 the Btbphéing Beticdfwh&e SGb&s (Mestvudingh #432/p RibbenBlormyriacerpiaceyin tee vials.
The viatareahee cunegeitts @tapring maéhine @HiEVAPIIips alusingh imPTeRES it fiRyefftcagsiip each vial
(West, G mrib@eriinumciaa! Hén-asiButtople Rvetseslis ermpersaniiie @p@d in aﬁﬂ’p'fgr?éea outside of the
aseptic groeessiio a6+ of t he sol utions dur ing .t he
L0080] e Siee cigppated g sappepyials are L IpFpFcier or vige gg g cter deoct
[0081] ¢ Bigts RHE 'SP MESS 5" °é '3“ 'F %’e el %V‘f" P4 gmercialy.
ExmeE ection of bacteria spores into the prepared

&6 ution, and 0 11 the bacteria was scored
using Ahefisl EAhdef L&Rboiioki nUtes, 1 hour, 24 hours, 48 hours

and 72 hours) to determne the nunber of col ony
[oos2] f AkHEleRtGf 4 alidns nerhdulelsisredimetit dabt iirheh efithe caftinger d Blledwiin ghe ipeitsolution in an
amountfeQUal ththBRilvei\thd dnthd civketer (0dhien. Fadsl igneWis filed trtidip bingja gyigk/bolysdecknique for
the first S0 loLthel igsateRe@mime, @nd,slol dnfusibn ((VOFIG/sedonds)ior e fegt 178 of e injesied yprume.
[0083] 4The btheteigek bfution iFemdverbefare pach Hialysisipeprsiure AY e 4 fyinopggach catheter
lumen apd rgmgmgt)[y_ rgorcgm the qatheter|ignppn vgitme (about 3 mL total), iscarding the syringe, then fiushing
the cathplgrith § M Baiedinomeleite net hyl enebl ue 12, 100, 000 332 <100

<100 <100 EXAMPLE 8 Manufacturing of a Representative

Cat heter Lock Solution Method [0078] Acatheter |ock

solution is fornulated as a sterile m xture of USP

grade chemcals in the follow ng concentrations: 7%

citrate solution by weight, 0.18% nethyl paraben by

wei ght and 0. 02% propyl paraben. The solution is

designed to have a relative density of 1.035 to

1.045, and pH of about 6.2- The citrate solution is

prepared at the desired pH (6.2) by mxing 428 m of

0.24 Mtrisodiumcitrate dehydrate solution (70.58g/L)

and 72 m of 0.24 M anhydrous citric acid solution

(46.10 g/L). The final solution is obtained by addi ng

0.18 g of nethyl paraben and 0.02 g of propyl paraben

per 100 m of citrate solution in the actual batch

size. The solution is stored ate room tenperature.

[0079] The bul k sol ution is'Zhen punped into an

" aseptic filling area, passing through a secondary and
then primary 0.2 micron sterilizing filter before
flowng into a sterilized surge type or pressure type



[0083] The catheter |ock solution is renoved before
each dialysis procedure, by attaching a syringe to
each catheter lunmen and renoving 1 nL nore than the
cat heter |unen volunme (about 3 nL total), discarding
the syringe, then flushing the catheter with 5 nL of
Claimgt orj | e. nornal saline. 0 12 daims 1. An aqueous

cat het ol Ut 100 G r L tﬂ)gen ﬁl&erdggo%e ﬁlle solution characterised

h in,}ﬁreg %ﬂ%e l%t& esam S\Pga e yl;f Eae p yIEH?abQ Eé?éé &Hlké@éamerem

58?'" Rerconp rsesamxueo

2. Tﬁﬁ&ﬁ ao&?i? ec'llu egfﬁ 9@ ncaﬁ'gtﬁrbﬁ Phetfhil SIPRESIR fhe Sdiution is from 0.05 to 0.5
BrabehliHinesBhith is B 6606 &obipdgent. 0 Cl @i m
1 wherein the concent ration of nethyl paraben in the
3. 18 Sdbr a8Brdinto Eidird Mvifdrefihe béhcdhirdlion do@rfate@itiie seltitn it 41 @ast as high as the calcium

coRdRRGAN inapbtemB biedd. propyl paraben in the solution is
fromO0.005 to 0.5 percent 3. The solution according t

4. Trelselition sbcovding toelaim 1t vihereic the coegentratian; ofaiiratg fin thej SP'FtaB B gl g ip e/ % by weight.
solution is at |east as high as the calc )
5. ThesvldiemTrosoding toreiaim wherginthp epgentetiag|ofsigte inghe S?'Hf@" § 5‘!"U1t51 [P by weight.
according to claim1 wherein the concen¥ tion. dihe fotal
6. Thepselytion %ach{dlqgﬁ%clqgg \mefe ef:rgatefrfaaﬁfoj!cegtraft% h 5 0 1 Wgerc%ian e total
copcentrpfign oLl RABPBR' LAt PaPRG PEE el ai m 1 wher e| n the
7. Conugem L t Itgcrl]alrrﬁiwhgrjel tﬁ@csllrg els *Jggmtﬁé)éofdtyohﬂmefoﬁn oftﬁs@dﬂn’ﬂeﬁr&edlhydrate

ution of according t
8. ThQ kbR &OMS{O%HI 1tWREreifthd FiHdt Be ERBon®: EAREANT r at i on Of
from1l.5 to 15 percent and the total concentration of
9. Trk BAUiRALRARNES chif: 1fwhaen Be @B tasi) offhepaitioreintom 1700 to 1.300 g/ml.
Thesol uti on aocordi ngtoclalm|l wherein the citrate is
10. Thp satuiencecirdingitotclaien 1Sfarthertcprammisingratvisecsiyingragent.
aftrisodiuncitratedi hydrate. 8. The sol ut| on
11. The suercrceeging &9 Ct?l"aiOM“TG‘M%Y’§$P%'{Y"19W§9"EJW"UFG FrL"i‘ the group
Cop et GV E AV, GYSHET BT A B L
nitghReY BRies % BesP 81RPY"J% density of the solution is from
12. Thé ?ORIP o(r)l %Qrm%q}o cQagn Tguhgjem the c%pc'entry])ﬁ of%@ h}fénle (3 u%%gﬁtﬂr‘ |§\Q tol1 ?O](-) mg/100ml.

er conprising a viscosifying agent.

13. AnTrmﬁlo§&éllléétférMS|§§f¥QS& cdiuach irftda 1GrheR o8 cAfRetahf3GiE Gdvide doRgrising:
viscosifying agent conprises a member selected from
td@rige;amtp consi sting of dextran, polyethylene glycol,

4 phereiadetticalip@tepysé Ibat eqlutioreontained witho I sysitile csaid lqga?“swfsv@ﬁngﬁfate and
Sroetiiyletectiiue alisebiverki the pildtier] charaeterisad inttat &g sejftion Hghgreromprises a mixture of
coRty ks andppy! mbersdsperead e'rf"s&%"é?)ﬁh%{?'ﬁg toclaimi1

wherein the concentration of neth
14. Th%ﬁlﬁ&l? mrqagcemg\ (ilagn 11'3 V\gfmn fﬂjj/sﬂﬁ?f °r°ﬂt mngq‘ﬁ locmﬁtwn fs s{emlged.

a.lock solution into a Iurren of a
15.Akg%{lﬁc?< apagen atHe rcgm nsx(:gorrprl sing: a syringe: and a

%ﬁt%ﬁ%%d tﬁ‘e@éml a)éatﬁ&eq ﬁ@(tsé\more thle B5iketeSIKk YdiltieH Lot SihgRitrae Gnd methylene
Vi Bikdaived hEhe Softibd VR fur&@r'cgndn&@ Kmisiore bﬂnleﬁilpdrdhsﬂ ddéhirdpg paraben dispersed
Cor Ligsaitea tharmd: andet hyl ene bl ue di ssolved in the solution

GridRuicBdRs, Rkcordad th ol midditirh adr infubiey tie:@blutlon ot a fumert diarindwelingcatwtes a
m xture of nethyl paraben and propyl paraben
16. Thechiitoesins tscvherein thie satislevie eblectadiragi the oraud congiefiag of @Y fnigaaspipr catheter and a
bodycaytyreattette wWith claim 13 wherein said syrl nge
containing the |ock solution is sterjl |ze fKi L
17. Therkg pf faigrig; e"ath lypsnehihe ehalgihasardpemapglips wg, "ﬁta‘“”%s include instructions
to infish RLRMRY of luop, ghfram A%y t0 (P4 PETR TR R ™ 0l ut i on, the
cat heter | ock sol ution conprising citrate and
nmet hyl ene bl ue dissolved in the solution which
furtherconprises a mxture of nethyl paraben and
propyl paraben di spersed or dissolved therein; and
instructions, recorded in a nedum for infusing the
solution into a lunen of ant3ndwel ling catheter. 16.
The kit of claim 15 wherein the catheter is sel ected
fromthe group consisting of an intravascul ar cat heter
-and a body cavity catheter. 17. The kit of claim15
wherein the lunmen of the catheter has an internal
vol unme and instructions include instructions to

o~ N~ s




