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CATHETERCLEANI NG DEVI CES Thi s application rel ates
generally to the field of nedicine and nore

wap@aiopiosml | y to cat heter devi ces. BACKGROUND BFT/UkEH07/003994
I NVENTI ON Central venous catheters (CVCs) are
i ndi spensi bl e devices for nedical practice,
particularly among criticalhky ill patients, cancer
patients, and those that receive intravenous feeding.
These devices allow for the rapi d i nfusion of

concentr at ed Rod products
that can ot he:r\?vlgéeﬁg‘jo mﬁv@ vVia a standard
i AppHEAIS reBied gRiallys @Hetﬁ’éid bi'fnBdiBinR @hd RIBES Fecifically to
.emty vein. Al though such catheters supply
cmhaﬁﬁé@@§§ary vascul ar access, they also put the patient
at risk for S|gn|f|cant |nfect|on whi ch can be
l'ife-threateni BHACKKE A) §
CVCs inserted each year in the USA and 200, OOO in
@enfhl BhbhPdatheldrd f@\l’@s)%@m&’ﬁb&ﬁfb’le M&h B LR agtlce
42-44, 1998). n USA, " such catheters remain In
Pam“%ﬁf'é(@&‘%rc“&ﬁalbfs'{‘ma*a%"&a cangerpatientspandheretthat repgivs intrayenous
feeding: arees @svitas aﬂo@&bﬂ the Eapf@xﬁxﬁﬂsxdiaif conél%nﬁ&%g gfegfgciﬁ’é}ﬁé)zﬂﬁnﬂs or blood

ern
products 3671 SERTTIEt B AFPRHEBY BB EaH PRREBpFHRUIELrfnfgred into
a peripherak extreafyevein. Oﬁdﬂﬁ)ﬁglofuch @sthetersl suppl§ weEe3shrp f8dcRIaE Mcdss, they also

243 5 (1997).
put the gy B B st b Mo hicRide e et of o e
bloodstrean]lnfect[qns CRBI') occur in the USA
ARRTEATE 1 estimgigd hmilfem G ViCs ingenedersbdetnyin she USA g 306000 in
Great &1%%1&1@9&’(1 ﬁalﬂ)@p Nubin D99nRRG H@Q§§4d1®8$ MatHB US ADBILh catheters

tern, ad and Dar.oui ¢he,

remam@I place @5 ap est@rl:izt?d éi]némgn gq;lletg'ggyg Olecathsiierdny! @atient for 1day=1

catheteﬂ:ia)r) in l@ﬁﬁﬁlbne fViérmel, Bnh/ BrteiAvEd. 9133)3:91%@(26@? ' @E‘lﬁ!zter-related
m al fect| ns surveil] ance. System

b'°°ds‘i"e"15‘b}"? "“B'étlsat SAUPRLSARSAf Spsitel %P?qtefi@)sﬁa("a”es etal.
Clin. IrifeguBi. :wmm-sq:e@s;mm 0004400 eom cer(ﬁ&nwr@hs é’eﬁh&&&c&ﬁqelated

blooasiE sion AR Se b abipe LS rgals 3P kst b progiggby an

averagdOp{ 4 wedbanrd RHA0- GDED0 patantd @i (MeABA0Ahn. Iotefr. Mt 131:391-402

(2000)'1@&9%:1 é%g%l% cﬁ%stB%m 594;9@#9'361 3%8 6 4235% %9@?‘% Infect.

Dis. IWﬁdeh%@)bﬂDﬂnﬁ\lamml msmonﬂgldnfestlmscsmma Sysipy . (NNIS)
report, 5@(3 shAREY §8m &%bbe‘?"i‘%d-ﬁ@ql @%' i@;dédfh%e %58{) ?;ernm 1R8¥t. Control

é199 . Estimates o the annua

26: 5221‘5&?' AESDizipvnastead i 74019861981 (1999); Rello

et al., ArdNg R@sﬂlf @ﬂt&?ﬂ?@ MEdl 1620f02t701 056 (ﬁ)d@b | doufiPed A1, BHAQ. ControTl Hosp.
€ use 0

Eidert B a8 Db e Sl bt S b e Gaterence

on Antiiciobi A38& and Chemotherapy. San Franciso, CA: American Society for
Microbiology, 514 (1999)). Estimates of the annual cost of caring for the CVC-related infections
in these patients ranged from $296 million to $2.3 billion in 2000 (Mermel, Ann. Intern. Med.
133:395 (2000)). The use of needleless catheter devices has been associated with an increased
risk for bloodstream infection (Kellerman et al., J. Pediatr. 129:711-717 (1996); Do etal., 1.
Infect. Dis. 179:442-448, (1999)).



10

15

20

25

30

risk for bloodstreaminfection (Kellerman et al., J.

Pediatr. 129:71 1-717 (1996); Do et al., J. Infect.
WOe®7/097983 442- 448, (1999)). Most cat het er - r el at BCI/US2007/003994

bl oodstream infections (CRBI) associated with the use

of long-termcatheters (>10 days) stem from

endol um nal contam nati on apd subsequent col oni zation

of the catheter hub. The hub nay becone contaninated

V\O(S%}a th%{e? 04192l %lon’ﬁ%tr%gr% lﬁfrecf“?thons &%{iﬁ Qtn Qseoc?agwe \E{R}? the use of long-term

romcon
cathetars GdRalosDotam Senrandplominal votamisatiosindnpbstiqderit ecleaizatioitbf the

cathetetr rl\ﬁb | Tk@hulpfna;' bl c%ﬂé\fn%fatéd@v}g?x Q%r? s fnﬁaca(xe-e(* %regggatoréfh

ySI Clan Oor nurse mani
extem%hhub surﬁaf@étonchm%mmeme pationd 3(111 Masheostonycdastiofs, RBids,

ostomﬁﬁrﬁl ﬁ@é&sﬁrﬂi BY 1ik0 20 WoRSEanBRIRS thY Rub LARRY !ﬁ%ﬁ]otﬁﬁph sician or nurse
OCOCCUS aur eus, enterococcl Specl es e% qcl)
mamplﬂﬁ%%ﬁ

Fatheter(Gieqq & Rl-d.aneat 2: 1288 269 A9BAY. Mﬂ?&:ﬂ@@d@m}lm are
caused®yi dé@édlﬁ@&c%&ﬁvetslﬂﬁh &L ), aQHlecﬁocbﬁt Jﬁgﬁs %L%Eoccii%emes

at e ect I ons

heter-re
K‘e’”'“r‘%bp'?fﬁtfﬂ'élf’e@%aﬁd('f Gl e i Fieeiea (VEXGor Geidlines or the

preventioi bAMEaCdsGulbtEHtINGer-rbia&d AEedionsl kiR ed : RS9 t(ﬂﬁ)ZW | mary
source of CRBI in patients that “have an’indwel Ii'ng

S d. Li .
Egﬁgg%h%%r C(Rig%zggg%}fﬁg(c?th edrlfl ézrnéeaogﬁntubmgﬂﬁﬁgare? identified as
the prigyary3ggres of ggpatlegtsttgqg Qaveﬁ}mm&wdﬂmgbathetd%?\bl 0 days (Sitges-
Serra a%d @%r&7gar(c¥9 $‘%)58 (ll§8'§:‘)a rsﬁées%cnl%l et al ‘]Sur%% B% 8%85‘9 @fgg) Sitges-
Serra e( 1’91§¥__ %%6@ ( 1834); Lineres etal, dsiine Mlictabis, 2UEATE0 3985); Forse
et al., ShPect 86:36%-514 QBhby; M&%t at, Ix?#ect c&'nhﬂ H : 33 233964

Bouza et al

Flos 7
(‘994)(‘;‘6%; al., €1in, Nutr. 205 827%% @OOI&UBWZPF@N JaHegrlnfos. 54:279-287,
(2003){ SALHri anﬁemutﬁﬁ mhmnonln lirs‘-?m(19§‘y)$Tallgt9all3%fecél%?J 169:1393-

4 The i s Often contam nat e Urlng
1397 (l(-?éﬁ?) b)hﬁlhf"gﬁs ntgminaiesl dyrigg,menipydation mepessary to draw blood
samplea,chmmmsteefneﬂ‘ﬁdh@ﬁﬂumor pakdhiteial rﬂ&ltgﬁr Q\mct?c‘d?éan%ﬂsrﬂr&de%n or
ar oSt o

roor ani.,s sent on or
TN R
are trardeIEﬂmathel’luﬁb Ismed B the @ﬁﬁtnﬁ’& afusdeny, bf—‘ﬁh}ts(hlirhﬁf' Rdts WhePfie catheter

hub is ?&ﬁxd e'&gpg"t%éc%” tt al. gn ugﬁr é %&?Séd%ﬁg p@é n SIQFZIOU Eéﬂgémpggk side-
ports ppnchRsd sn}ng@es(dBQB 83gomereotomiztd M&m%adfogamg #b@ciganisms (Brismar et

al,, Cl,§|ﬁgp%rgls3@§%§yred six times daily becone col onized
pat og nic mcroorganisns (Brismar et al., Cdin.

gﬁé{ -36 (1982). Current hub designs were
e@h*@a’ ‘{fﬂ%’?ﬁ?’“eﬁﬂeﬁ@“'&ﬁwaéﬂéfq erghe erieetipnvith

mtravenmtsrtabﬁﬁgtcums wietdndi @esx@tét’l sﬁ@l’f&aﬂ? to slevdra RS al%pﬁﬁlbfdnﬁﬁ’a{l |c¥theter
revent m cr ob

? u cat het er
i BB D 2o B 0 S et i
is depetxdiﬁmt efi treavofdahedofiventamiraton ﬂkﬁrﬁfgtdoﬁﬁ&tioﬁ/dﬁﬁémﬁéﬂ of@libing,

during hﬂﬁcﬁ il Cit%m Cimg ggﬂ%@f)?cg{ifg%}mlg?%lg? S pgotectxon against contamination of

the hub while connected to tubing. Experimental evidence has shown that intentional hub

surface bacterial contamination leads to 100% internal fluid pathway contamination in an
inappropriately disinfected hub and that disinfection of the hub cap will prevent up to 99% of
potential contamination of the internal fluid pathway (Ardulno et al., Am. J, Infect. Control

26:377-380 (1997)). Needleless systems now in current use may also result in increased
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during direct injections, and during blood draw ng as

wel | as protection against contam nation of the hub
wokiozetehnect ed to tubing. Experinental evi dePCEURNS7/003994

shown that intentional hub surface bacteri al

contam nation | eads to 100% internal fluid pathway

contam nation in an inappropriately disinfected hub

and that disinfection of the hub cap will prevent up

mfectn#uil) né’i?»(%é}{ %o&gﬁta? ?l_ﬁvﬁ(glgte fr- stys%&s?@axgﬁqg F gt mg'p 862-1864
(1995)25639??183 gorl(, l%'é)i)tl 1R@:ZH1-8126996)).sThers syssewns diffeu fromndlder
needlettdhtalide @]st%gls gﬁ‘\%{l{]‘e bﬂhb:?ﬁﬁt?é‘és i nfection risk when

conpared"to prévious needled systens (Danzig et al .

J 73:1862-1864 (1995);. Kellepnan et al

FEMerafoe Prevesins o h%wl?*r%@p)wﬂlwéé'g%osgfgwﬁéheam@wvon of
mlcrocfrgzﬁmmﬂ ider th@&&ﬁ’éter 16MBh ABHUh e NG bEREy BY etidkel rtl%o@éh careful

ei,r _hub _des er ef.ore, t1on of hub
cleanig o or PTG S FicoiE(en BLOLP Ut O Dl TR sesp than
optimad iindyiirc aroemergencyraituativncespdeial iy ad dilested thubsiare mot S cleaned

approppfa{%éﬁ{ﬁttét%g ntrgg%,/ ﬁ%q ?Eq t6£ ?fﬁ?? %I;t(gi?sr- f ul C@' e%azgng n]% C%ncer 7:391-

39531 %Ab\ﬂ‘é?lthestmwuuamté' ussd Lessloclheunnegbn ﬂil'ahc arluﬂer mﬂnhﬁane
« 5B d h
e I APHEK 114 LG4 o LD B Bl
mamplii&tlonl 59 addjtion, py@rey hulsiarg eesuises additioBabipaining @ad mc:fiams ¢he time
require@: fglgz;lreagi Sorsk3A8d healtihfe b feldtinasur rent Iy us ed
Luer -1 ock connector or the rubber nenbrane " pi ggyback"
SysL& have, anti roperties an erefore

d’ %’CS%‘FTS&"%@? tthg‘nWHﬁ? | 4gYIcgthay gan & Fidys at reducing
micmtml spatrminabion af @ catkeler doasecsidall Thoprasent IndeMidiGsatlftibs this need and

db NGl t| ne,.required for already constrained
d .
provi %1 { ?ﬁsa?%?ne ‘évslsll onal s. Thus, there exists a need

for techni ques and devices that can be effective at
reduci ng m crobi alSISMNMAR INWENTION cat het er
connection. The present i nventl on satisfies this need

éﬂré lmemimd ﬁxs)vi‘dels ah @fectidi poit AGE SoMBrivieg b bom\@ Q\_nty
cxtendmg rom 2 9\s|taT {é) a\éperg%ﬁ?t%éj\?ocﬁ Iél(lje Sogggz} {I{J) éﬁ? bﬁgp%éedfvylg}w the

cavity go @h tg tfedm em:!envonrazemeeu Itl‘ﬂéﬁh&at&l’tﬂe pfoxtd‘i:ﬁc badlyf tha bedy abiRing

elemerit %igénr%a ?@L% tl\M &Qba{ﬁhé H? to%?a\é é ﬁﬁta‘? S(’() t&%{)@&yg ﬁad 4 absorbent

elemeftt hecatsd d‘yfh"athb icawhnasljaeattbndistal q:ruirrg’ehb badyur ge t he
nmovabl e frit towards the distal end of the body; and

alheaﬁ)&@flbleﬂlfso plitRE b chiB&dt @shn Jl’}vfbetchﬁlpﬁﬁi\ig bYody comprising a
the distal,_end of th The invention

passagR Ay IR IEUn 4 REREAPORiP ASIRSHG HBAFP-EBAtE BREHS g oad a
penetrdbdﬂjgegmmnﬂemmtﬂgcaﬁedmlﬁ&&gemapfoﬁ)ﬁa&ndidl’bg:ﬂflﬁ eHe ;&ssageway, an
absorngﬁ%i%kl{a%{ focBE Wittt tﬂg Jpgs%&?g%%va)a} bEtween H:l% dlstael end and t%\e%ler%traa le

sealing element; at least one brush located between the penetrable sealing element and the

absorbent element; a luer connector located within the passageway between the distal end and the
brushes; and a reservoir formed within the passageway between the luer connector and the

penetrable sealing element.

The invention additionally provides a catheter cleaning injection port cap, comprising a

body comprising a passageway extending from a proximate end to a distal end; the proximate



10

15

20

25

penetrabl e sealing el enent | ocated adjacent the
proxi mate end within the passageway; an absorbent
we@bk@meynss ocat ed wit hin the passageway betweenP€T1€S2007/003994
di stal end and the penetrable sealing elenent; at
| east one brush | ocated between the penetrabl e sealing
el ement and the absorbent elgenent; a |uer connector
| ocat ed mﬁthin t he passageway betmeen t he di stal end
a reservoir thin t
end °p%p“g’le gé °P°S s\}\%"é‘%“ ?ﬁ‘@ °P%P°Sé‘b°ﬁ‘n8‘8t 8He g‘Hﬁl‘lef ﬁ‘é“f’“s’“g an actuating
membpmwef gtabd tp @eagq thg prixgneatnd fitve thawlesedipositian b the @pad pasition; a
tion port
ploral P 8 o BIR! Al LGS WL TEL bRk oiRen: g rovimal
end; and phvid ippoxicable éhf@ﬂdcqurnag afi lsashib pertidn of Ereexterioriaftitectexig.
operable in a closed position and an open position;

the body fur BREEF DRSURIPTRON OF PAE 1A WINGRNDEr
configured to cwange the proximate end fromthe closed

|
e R b —
this pams glamwaypm@ptavambhbhwnmldmml drawitlgs wibbeprolided by the Office

upon r&mgggﬁ?@,ﬁmﬁ@?a{?i}lgg&gﬁgk%g at least a portion of an

exterio t he DESCRI PTI ON OF THE
QSA Ngﬁ The tent or application file contains at
| Tdgwe 1 8‘”8?‘5 emplary sethetercleaningsieyice aga gprdesign. Hiegap is made
up of qmtpam thy bcﬂ@tm%d & onfiedtortBp ?ﬂbé %.e?w iR Pighkd h ol &Ber parts
[ QVi e [ Ce upon reque
inctudé g E BTl onp o6 B BSin popekis i G e 50, SHnanAD. Frt 3

forms @ reseqyb@7) itk lketigrofidodpndng devi ce as a cap design.
The cap is made up of two parts, the body 10 and the

GaRdte @%ﬁ&@%?fe&ﬁp@y g%ﬁg\@r él&nli:ﬂe%gc?&/ﬁ:c ks aé l?@tl%{l S des?g%r he parts

i nCl ude no
that majsqipibe perpof by penetration d%irg@ ingudedpvBe b0¢y 110 @@th ﬂlmr thyeaals

includé LR Eu?{él:hﬁ'xex?tc}o kHe Jehﬁal%ﬂbﬁsycaﬂlfetep S@gc}-&d tht géé(i ﬁ%ubcér@‘ﬁ’ale luer.

cat heter cl eani ng ICe asS a etrat

The °t€"é£a§ﬁ inchpd ¥*]5da°ft9n&m'as 13kt ig w thp gajsoluer ‘ofihq GUC, piston 130,
scrubbﬁfgﬂﬁérﬁ@ﬁ'lo@éh EKIottA 140 CdcHBinEOHIshEs PROYhdLLA Y thin! 166,

threads included for attachnent to the central Venous

C f . T
GlE s Shol el PRl EoTabha 8 355 PR oo Eoien tepor
open cpmd@igme matioup hﬁth@@‘@,aﬂﬁzltkct davickIody 220,uldiluig sheaniv230, and
scrubb %oaﬁnol%w Jﬂﬂ% Sl’lﬁ%qu Eé}graPer i ac%’va:tlts? H@e{c‘igel%gal I ng

am 1 gure OWs ah "exe
valve/ I@l‘"é%ﬁp?@o@éﬁh d&e pesitdorpdgpiateskin tid:é@lagvd” pRisiopop open cap
design is made up of three parts, the device body 210,
tRigurt Hishowsthe ahthet2Pélcandiitdeiide hdWM 81 Bighrei 3Nk pfcBaith #R04open”
0Also shown is a separate |uer activated needleless
Oalve/port/connector 240. The position depicted is the

"cl osed" position.
Figure 5 shows an exemplary catheter cleaning device in section view.

positi

Figure 6 shows a side view of an exemplary catheter cleaning device.
Figure 7 shows a top view of an exemplary catheter cleaning device.

Figure 8 shows an exemplary catheter cleaning device in the “open” position, with a

measurement of the open position shown.
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Figure 4 shows the catheter cleaning device shown in
Figure 3 depicted in the "open" position. Figure 5

WG bwre9ass exenpl ary cat heter cl eani ng devi ce | PCHESI00T0N3994
view. Figure 6 shows a side view of an exenplary
cat heter cleaning device. Figure 7 shows a top view of
an exenpl ary catheter cleanisng device. Figure 8 shows
an exerrpl ary cat het er cl eaning device in the "open"

neasur e f the open_position

Bl P eh G Dadid oS BRE MR ey Srementog B St
measurement of |ts di aneter. Figure 10 shows a nule
| Kigred® shpvwag male lasremisring an saethplanrcatiietsa nleajngl devics
Figure 11 shows a male |uer |ocked into an exenplary

CEighet ldrshowea Riakguétdytiea intblag ék@npldryShtéter SlchiRg HEVEYY.
of a male luer inserted and | ocked into an exenplary

cRbheter | PTI ON OF

RSB 5tL 5t BETAED BFREELT SEnFi canrs

°13a“"éﬂ@¥meng devices that are effective at reducing .
m crobi al contam nation of a catheter port entry. The

cat het er clBEDANEDIPDEECRIPDION b THW BOVERFIGRAUCE t he
potential for i ntroduci ng | nfection | nto a patient via
h h
. a{ﬁﬁr&?&?‘nﬁ {7\; &tic%\é g%t];mt%{: c?lg%m%t gevb 2}# A5 F%%ngfat éeducmg
microbiglkdeatagringsion pf enf_tthgleltgprtmmm Thachthetet deaninpyievives poht invention
reducefit p&BAtEal IRy i *ﬂﬁ(}dﬂbi‘ﬂg nllfg%}idﬂ i o aﬂa}I 1%!5? vid & patfr%ter &%lrtuetnkry n The catheter

The cat het er ean evi ces I ncorp
cleaning dayiss Afths i FBanredRstm i bial onamination uth catfter abtietigy by
contm@él@ﬂﬂ&inh@rth@ tJané’eSb)amﬁM% Ath 'amaﬁtfnﬁmcﬁllal §6’(le%|{ orhe catheter

S, the cat het ort at in antimcro

cleaning fayises flso RBSHPHF 1RO LEBaRIAncai i fesdh he pstheter

connedtionGk O%HGs B bftimidrobeyN Is@lan&asnhgetme dayaktonetis bhdtd inS
d.to, be,used with a, negflﬁ{é?ess i nt ravenous

ammm?&%f‘ﬂ%‘h"é‘t kSHPIng thsRAfts @seats ap er hub is al ways
di sinfected regardl ess of the technique used to
chndiselpsedihereim aldevies h@rbeleadkvedﬁped sitah &stdesigoat ©.be Thédswith a
needlef8Y ln@ﬁvéﬂoﬁgsy‘g%ﬁ{tﬁ e K Qlﬁ'e HRCLARNG %Bﬁ)gﬁ awg)rs disinfected r regardless of

contam nat | on, men mecro
the techpigue peddo ecrreecttthrecamesﬂr of dack ORBithetdiviase. SFHis devineaiioalecreases the

inciderRIJFhak c&ftﬁxﬁﬁﬁﬁé‘ﬁ ExnREQvERh ?nl@x%g% wrﬂ%tnoﬁ %qﬁeﬁ'gfo Jxe risk for

cont am nati on. pr evi ous I NCOor pora
CRBLI. jThig antiyaicrabyal 3%%%#%%1@1 PEqveRtf 6ndqlumimalgrtheter &ome@maeon A

prevnomulbdn&&fi $hapInc6rportatedi A EHAMbEOSY 390t it 8R a@&ﬁ)t}ﬁhﬁf wm@ﬁ’ a needle
C“é in.the p eve t|on of endol um nal catheter

would Bess T it QPIoIbE GG Hes 1S 0 (T Sption g Eendolumin
cathetefr Beiguobinl ettlomtatx,on\both('ih Ivt’rro Mdunehioqbegura et al., J. Clin. Microbiol.

27:2656-2659 (1989); Segura et al., J. Clin. Microbiol. 28:2551-2554 (1990); Segura et al., Ann.
Surg. 223:363-369 1996)).

Based on the results of a meta-analysis of eight studies and several more recent
investigations, results have shown that skin preparation with chlorhexidine (0.5% or 10%
chlorhexidine gluconate alcohol solution or 0.5% or 2% chlorhexidine gluconate aqueous
solution) is more effective than 10% povidone-iodine for prevention of bacterial colonization and
CRBI (Chaiyakunapruk et al., Ann. Intern. Med. 136:792-801 (2002); Maki et al., Crit. Care

Med. 28:A42 (2000); Garland et al., Pediatrics 107:1431-1436 (2001); Casey et al., J. Hosp.




10

15

20

25

30

27:2656- 2659 (1989); Sequra et al., J. din.

M crobiol. 28:2551-2554 (1990); Segura et al., Ann.
WE009/09283: 363- 369 1996)). Based on the resul tBCDUSH07/003994
net a- anal ysi s of eight studies and several nore recent

i nvestigations, results have shown that skin
_preparation wth chl orhexidigne (0.5% or 10%
chl orhexi di ne gl uconate al cohol solution or 0.5%or 2%

o e P SN —

with cl!iadlemdn@l (Novhwestera MMlemmor gah HloGHREI (lﬂmia)nya&kng]ﬁmoum Btoue etal.,

e s {00sb 8 Bl AP s o R

diatrics, 107: 1431- 1436 (2001); Casey et al.
»—'ﬁ?rfaﬂ‘ﬁfeé Eleaning doiees 96 She(iD R : aredpiepdssk to seduel mlaméernon of the

bactenﬁ @Ea@ rd3Il onfthé sidRse Of thé REQNTIES nnﬁéttdn"iﬁrt%&? alar VW& the mating
.chl orhexi di ne (Northwestern Menori al

luer fi ttlmm gl"ﬁ@ }ﬁr%’(to‘?: Bfrson vl a ceqtral [venous pghptgle&‘ég'j) Iggtp clean
the entty1@G2)p toBRUIAeser feek. BveryiifR. thik if &k the'iéqs%%%gl?t&:?xance that
ek S0 P I S SRR S50 e dyegon v
area alb:a\(sttbq: bartérhaab entesthe podonNThé ﬁreS&ﬂt imestiaf retilies frRamdt®l & 8ilable for
accidel#tgi lﬁge,trh&?léyggntnnr%]é{}%th&}r S neecﬁgl %shp%gtr%t'éxi; gtg[ | \%F({b'i?l golution such

I nse
as isopgapyi Plgphq} ¢iduand ahlhéleendlr(e(CVB)G)hms {Ihisclobaiion hiaebeen ishigwn to be

very eﬂ?&&ﬁfe Wik bééer‘ii]t ?ﬁ}%ﬁfg%ﬁ%a nEygry time this is done

here Ts a slig Bacteria will be
troolﬁ&ed | to the patients venous system | nproper

Ogitals gEngIallY uss R prgcedusdo simplyAvipe {be pie péﬂnemortcywth
three (Rnﬂﬁr@;ﬁreﬁ%r&cﬂtép wipb& Wﬁ&‘é@ﬂbed 43 Abtdab o RE YR §§Aal‘i BBjects and it is
very su %lgrl ao%}l/wﬁﬂo L accl dent al |dnsert| on

iV, o Wghe RrtsAse gieancdde dpfsppining hapy wellthe bacteria
count iantdungd: riatpraper, dmiritid, onsleppyllaninggRdieapieh will Rad @] a £refRéy chance

. rhexidine (CHG m x. This solution has been
OfbaCtgﬁg\h’?é}%% be very effective against bacteria and ot her

m croorgani sns. Currently hospitals generally use a

prowsed hiersin 8 “blopdstrpamiingfectind refersdo eblaodeuoe thais pesitive for
microbe§ 51R8 a%h&éﬁﬂb?%gmm@%rgikm pes. These wi pes are

not easy to use on small objects and it is very

subj ective as ow the ports, ar.e cl eaned in

TR b S et r e Dottt s of it e co the
occurrgnep pHp blopdéieami isfictior in gl papigyt vatleacinagl \mhecﬁatu{ceﬁr (@Wb) in whom

tQ. ce.of bhacterial use

anothet &ffke 8t e ok e PR iR asdP Ay Brinb €GP Rnay it gtiER”

culture that is positive for m crobes such as

yScsed hemeingreathetrg andqwréméb?@@mwm” refigrs tasthd presernsieref viable
mlcroorg“amshﬁtsﬁéh siaatend oPl&aed %E&Qﬂh 'bQ F&&d ARuile, ?xgﬁglinmde walls of a

h tng to the occurrence of oo dstream i nfection
cathete i e Abiepicq Pl Apsiive ot Sy A9y asRlRoErs (CVO) in whom
As used herein, a “catheter hub” refers to the junction between the intravenous catheter

and intravenous tubing or other connection device.

In one embodiment, the invention provides a catheter cleaning device that is a cap design.
The cap design for a catheter cleaning device is screwed on to a standard luer fitting of a

needleless injection port.
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anot her source of infection is not wound, urine,

respiratory, or intra-abdomnal in origin. As used
weqoeio9r9ss cat het er endol um nal col oni zati on" reE¢EUS2000003994

t he presence of viable mcroorgani sns such as bacteria

or yeast, which can be grown in culture, on the inside

wal I's of a catheter in the pbsence of p03|t|ve bl ood

cultures or any septic focus. As used herein,

t het hub" f
Atecape it e eloeniot dhtiot s lAXab u8iph ntfRl &fY 10,enda
connecOspe2il, ko shosvanin Fégure b. mhebmymmnﬁ@nnnectdn/@on Zﬂ/@qntheo#rasomcally
wclded%rrgghesw%ﬁo%%& b ﬁxrer % e?(QJnBQ gcﬁhai Q@Fmbﬁl a‘?tepﬁpthe other parts

or a ca eter c devi ce
are instaBeds cTtemmer oArts @fmc%hemx&évﬂmng devicq that is ﬁgaafiesagn include mobile frit

30 for ﬁ?\g BLpdeS 03' Cllé%hﬁl%tSl)fﬁBOP QYpbn &l &mﬁﬂfaé@i@ﬁhﬁﬁ wxpm foam or

ani ng evice th IS a cap deSI contalns a bo
sponges 8D seloah o AAGSUEH Qpsinga0 ta seal Hig RINOAM F1ta s ESarvORT AR a spring

60 to pQQ\dﬁ‘n 3@ JRBAY GARANE &videG@Pnct GnstARd batoH ﬁdrﬁ%%b@@ir'ﬂ is for an
or adheS|ver joined to

antnqumtwalrﬁglwon avciasdB g GG artimiero Bialeleguing Folb%%"pﬁﬁrdéme cleans
the CVIQ ek dlele88pori B sRéwimE oﬁ@rtﬁélu@f fifing ahd) phsbingahe adbidgfrit 30 up into

evi ce that a ca n |n | ude
reservedy i AARGFRIEd BresTrEAHIR FoRaP AT M RHEGfoueh e 11030 and
into th& fdalodl, RGichlih it datheSthe @Srt apwiifg inghé agtimiorobind ssligden ah@d has a

to cl.ean th rt.t.hreads
serubbleG U ST (o s v DESER Pt piigr s ARl B pia uprisobe
attachefdrtd b caBietdt, shiigHévicents eemaved, e vache lieshemdtto ithres© W IPQG byan @ptional

strap that P s%btv\i%%i%ﬁ/n E{éﬁé% J0%nH Me [?cﬁtl tht £ ea gb'o‘ﬂi'lt'm? AtV PHF the

ntimcro %B ution,
devxceTmBh@etW & 30 cutreseating a SNt neavaime Mhich dsavs the polatipabgckgnto

rcservcﬁp‘%) 'hh? vhdt&n fithid ih@ Qm%ﬂxq dt 'éélnft&ge\FaBgraﬁQP Wnén fHe'cﬁ% 2ot

reservolr . e i ncreased pressure 1 n t

installodbonge wer fiftinge é¥hftlﬁb° san igtheg ieatiaphsdgn theuer the fritdy) igpgpin forced

into resd & Y050 d B2 010Hon WHHECE info frid 30 ahR@tda6540, REbRBINE the needleless port
opening in the antimcrobi al solution and

in antiier gk SRl B A ARG B s AR FOES IPiR TR o g i device can

optnon@l'ly‘séd?ﬁblra aMgnddw ﬁ)aﬂﬁervw Gﬁuﬂ lﬁﬂil:zftoﬂ iewhich G—ﬂng)ﬁ) whlch can be
attached to

cat het er,
colored ghfaﬁléltqteéylﬁ‘éaﬁ iZation, c1y 1&5{1 Eﬁﬁfegb felngﬂ%?ﬂ gmtelsglﬁ of body
10, indibiihg themtipAérebRNsahRAGS oo ihtvofunROaralnchetwheapsboiild bd hstalled. The

frit 30@8{! Ite,cr}g!dm%foant#dq %ld tﬁ%p%fqlﬁe%gﬁ%@rg gggﬁéénqmp%ﬁgFaeémfg 5ﬁ)lution
continsallyHatlethd pork entrdnoe.r Elsenogaiive piéssuibtfran theoesenvdis limitsevaporation

0 en the cap i s not
OfmeCE@T gg“ %H%g§gk#h%%ﬂ?fﬁﬂBQEﬁhvﬁg% "he cap ispthen
reattached to the luer, the frlt 30 is ai.n_forced
| Inease caberliagnt, theimeion eI (P BRIeF SIeRURE deYifen POmpriRe 2 body

havingPcAMY; £ RRVAMO frit'dispasddh Bt dabigy, MaRedLItRS Fit ROFdsitiohed to form a
ant|n1crob|al sol ution

the frit 3Q i
rosrvPig 8 e ST & SPRGRA RTSF e oGOl A sE g AoREN ey fhe it and
the waﬁleﬂtl@é @vﬁy%ﬂ%&%n@ﬁﬁz&ﬁ H&g&eu iits thalcavindprositail to the frit and distal
i ch, can

O
to the reservou' 1{1 eter cleaning device can Y further comprise a window positioned to
indicate the position of the frit in the cavity. The catheter cleaning device can further comprise

an antimicrobial solution dispersed in the reservoir.
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colored to facilitate visualization, can be visualized
through a clear section on the side of body 10,

WO pai70219851g t he anti m crobial solution is | ow PCI/USio0NTEN3994
and a new cap should be installed. The frit 30 and
scrubbing foam 40 and the positive pressure on the
antim crobi al cleaning sol utg on continually bathe the
port entrance. The negative pressure fromthe

't a tion f t he, cl.eani n ol ut
8! St bl ¥ SR RREC AP st U e B Somprin  boay
havmmw memclmg frbm a distah¢ridan amrcmxmake $ndtofimt: bedwra movable frit located

vy i i [ bo, 9.8 cayv
wuhm%@@a@}f&g? gslet;() fgrl%% Bg%ggfmrsb Eﬁeen the g%/ é%xya ﬁ:gé gt;j 'ihf body; a
biasing glepeatj ariangrekio uegef the moaable ﬁartwards thq dusmaet eodof thg body; and an
i r pos
oot S R0 Sk D LASRIAA e B0 it i e
injectign perbeAPn e fgtsandicsigppeised of atppcousandterialpr oxi mal t o t he
frit and distal to the reservoir. The catheter

clnearima@:oﬁthmap ofthefibvention, tﬁ@ﬁﬁi‘h§ﬁeﬁeﬂﬂ | A @¥nprise a spring, for
on of the frit. in the

ed.to cate. the
cxamil 34T e ybiRBeEh o opaRt RITIRIF Beath Agyitiion port cop of he
inventiporvpn t@rainan abdorrne elehenad cosprrising @arpehigeper sed in the
reservoir.ln another enbodi nent, the invention

PhQY iefSdRtnt B zﬁﬂh{e@ﬂoxpﬁ&{ a&%@theclg%?ﬁlo |95 d& &2 HX configured to

haV|nﬁﬁ€ cavity extending froma dista
providp a fluichpathyvayrReteen the raserugic aad v ehisirent Flemento Ehediquid in the

reservc\m‘ bfﬁrﬂnfeb@o d@l‘t dap caf bBSork& thiJuBh ﬁler fﬁ?ﬁ{ tKQ hlﬁsohﬁ'ﬁt’@@xﬂem when the

frit a proxi mat e end of dy; bl asi ng

frit is ’EP\éCﬁ?é’ﬁ?'"% %h*@%'ag FBH&?P@‘@WPW@ tfr?cma!erreterqnﬂtof fhsviodtis Cenagally, the

cavity df e ajeciofl poft cap of hredienBsitha sabsieitRO by BAREB N hape.
| ocated within the cavity adjacent t he dlstal end of

tllﬂ%n kfrﬁ_pé{ton é)grtsbgs Iaf ﬁ\% ln\@n? 8 the alfg?r%elrtﬁ?cgiherﬂtc ﬁ?"e%e[ oiﬂjieda J]ong at

por ous PEt ef
least a;pgrtton@ép cigfumfseence véthte icanity adipeeritesdisg] @lderfelnt bozistn The body of

an m_;e@ ?&pﬁdrtsc%p%aﬁ riHeg corﬁ]gtrlseteah)‘?iﬁﬁ% otidlelit§ ﬂtdlc %LI Dition of the frit or

. can ocat e reservoir.
to ‘“d‘F*H‘j’ @ét*?VGhOfp‘éfM'd dihe ofsenvpie. | nvent ion can contain an

absor bent el enent conprising a sponge. In an

dalan ah;umm poft oaﬁ, thel LGty icof chtRfrise @lfosed chd B thEWSRIM a8 end of the

nf d .t de fluid t
body i aksping8 B (et irdogke 1Eel b oHgerion o b, cvtervo can
be locdtédbritelednra tbh eunfa&ﬁ&if i frit afd the clohﬁkjdeéhglo@ theakity. C@&me@aﬁﬁg the
ou I t. t.0 e _absorpent e
openm%ﬁaf Eh% c%\%%% éﬂ{ infection Vpeod'I ca& ds ?{é?dt 1 o RECGmMQ aﬁega Eafdé‘?’@'n gn a particular
embodinewy the omdmmgpofoke crevity camfiribr ¢ameprise dgrew @roadsaldjagent tieadistal end
of the G@B‘S/‘ Fo\‘ eRimbib! ewllne% ﬁ}%tsl:%u/ tRl%Fla %%Bnﬁéqr&p% ellccr:]gnei‘rr:])togé%e ﬁ?uer fitting of

Substanti al rica N an rnjec
a"“ﬁb%ﬁt"w@BO@Poﬁhe i nvention, the absorbent eIenent can
be |l ocated along at |east a portion of a circunference

ah ah hﬁecﬁi@ﬁ |pbbt caﬂbﬂﬁl@ ﬁ'ﬂivehf@x ‘5“65639 bar?ﬂﬁ‘th@lf cdrh?isB @ aling Member
locateﬁeﬁ% (2 aétg f t can_furfher conpri se a
B ST & St gad aa g ersusacs of R cufit ¢ frer pyample, the

sealinganember can comprlse an elastomer o-ring located around the side surface of the frit. An

injection port cap of the invention can further comprise an antimicrobial solution located within

the reservoir.
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to indicate the level of liquid in the reservoir. In
an injection port cap, the cavity can conprise a
w@eb@smeeroend at the proxi mate end of the body apdI/as2007/003994

opening at the distal end of the body. In such an

i njection port cap, the reservoir can be |ocated

between a top surface of theg frit and the cl osed end

of the cavity. Generally, the opening of the cavity of

a 3 ize

fh%%#h%%ﬁm?& lplglrltatrh;él 1’18\0 gcr)ﬁc' %rl%%a e(%er ea“B‘ﬁe‘}?"P?ﬁ haxfmg a
penetrgtien degignt The amettrlatlomé¢51grxﬁrfpa c@betsmi@wmmeemd sepdabieathe Rirrent

f I

necdidRE R o Wit A RO Bitent SIS e S el Incction por
systery includpgyinghe desigbed| el ess inj ection port. In an

i njection port cap of the invention, the cap can

f Ah bh@ﬁplﬁ@l’éﬁﬂie&e cRaSiggdevige l{mﬂﬁfy’peh@tﬁﬂfoﬁdieggﬁ “@se&r@ that make up

e B e e el s L g g S acon
venougcatisdtar(CYI@) fand tiel fogihORide GﬂmaleQ&HﬂQseb mﬁgtﬁé 2e B dtR&G9afd include

nj ecgt nventl on Ca
osr g5 1y QUGG B o B o o
fluid flgiwg. iThe rtelweparte ofthealevick areah@sdmﬂml@ﬁnaﬁcmammﬁ Mn cell foam 140,
scrubﬂrl)ﬁg/ ﬁ'ﬂgﬂae? :f%(g{o Cfl\éklgtecqea%.llr%aotfh}?et 'g't[‘?"gilpg uelr glgd ? g%lla%eg)?eng\& scgub%mg
surface 44 ét‘@e?eabn@ﬁﬁnhbﬁﬂde\rﬁe@ Spblpb!aau‘aplbtwt agamsecntaporatlon Sealing

foam THORAbAN 8SBaih Botk bh@ant fob 1{Re @R o 170 BnR0E aﬁﬁl%lcg&)lal solution.
Thi s device has the nee ess I njection port sy
g}% t.he des An exenpl ary. cat heter clean
B %l P BB Biving DRFCESIo e g ipiees themanamrd maedlcess
port oﬂpe CVE qoahat, thevbriteincd fohelcirhdlérbyaRe QY thelfistvh 150 IsWehtinually

o AR B E %8h BRATE Bbi. Wheit f e pgo i
needed:lltgsl pesh2) thrd'm thé mlmg adahsmonwum 1Botatnar§bﬁbumg¥8&n 140 and
screwécﬂcﬁx‘io h§, fémalg puer Fﬁgxgt l glrSfx% ng &aaq/ ﬁ a%%h t on o b§ushcs 150

i S conpresse
are pughfed tdhthe d@halcselemﬁs tahée tl@(antjinﬁnrﬂgalsuhﬁlaﬂ és( d‘i’amih“ey! ifXp el reservoir
ass
170. Wﬁ%ﬂath% g@fg '#‘él"qﬁ réﬁcg‘}ég bﬂh@ gch%bgﬁggonamjlg rgs]ug%eg ﬁréﬁpsns?n and covers the
port opsaingigpy gghsw irmasantiag 0r0&hUSO§!G&:It1|sngm 4SORAVTEG solutioat Thabrushes
150 arﬁ%béﬂnﬁ%rﬁ‘@dﬂ P9 R aie AR Jl‘%gna? @s@t%n@tt(%g&f o Eﬁé }nncgolg Q3¢

remain noi st an e5ervoi T
antimigrpbial3plytion ie-papqiraias dreshpsl S0s saruhbiing-foamte O cantdsaling foam 160,

cleaniry 1880 iaN@ mARM §8en? A -BficrBbi t
; :;éﬂe et %fdgnee Rl %gfétﬁ?%ééé B s C%ﬁﬁﬂ,.ggﬁ{?%{)mﬁg&lmg foam
60, angbrpshies 154 ¢f thp devicg prafest the gatheter «tné'sn@ffrqm anigiobiabingres

is continually bathed in antimcrobial solution such

de ahGh¢rCibodhent, the inviiiteom provddesad @thettd ble@.@i’l@ ﬂ@h@é cbprising a

oy A5 SilAHRER UGS 5 PPl e g

the cavity; a scrubbing foam proximal to the piston; brushes proximal to the scrubbing foam; a

seal proximal to the brushes; and a reservoir in the cavity adjacent to the scrubbing foam,
whereby insertion of a male luer allows penetration through the scrubbing foam, brushes and seal
and displacement of fluid into the reservoir. The catheter cleaning device can further comprise

an antimicrobial solution dispersed in the scrubbing foam and brushes.
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screwed onto the fermale luer fitting. The scrubbing
foam 140, sealing foam 160 and brushes 150 are pushed
wao ooovke79sadi al sidewal |'s, and the antim crobi aPCT/US2007/003994

solution is displaced into the reservoir 170. Wen the

mal e luer is renoved, the scrubbing foam 140 resunes

its position and covers theiport opening and bathes it

in an antimcrobial solution such as | PA/ CHG sol uti on.

T f o) .hej -

oY eHPRE BN BB Ll B aBloRD cleitlF BeliC Lomprisng
a bodnmmmmmpwagswau extonding frpmrpenreximate aneniop ediagg a proximate end

toa dﬁféi shbiy an%Bm slémrg Aot 5thiel defaé’@m&@@xnﬁlla{%%ﬁ Rélthin the
t hem and naking thém anti-m crobi al surfaces. The

passagsayp ) FRECTOSRIrAlcment lasater Within he RRsSBRRWaXMEtReR Shdistakgnd and the
penetl‘%letsgﬁlr@%‘!’én@éﬁt 13 Wa&(“otne bARh %Halfb@tb%fwe%ﬂ El’(eﬂﬂ:ﬁ&raftﬂ@%lmg element and

the abpw@g?&c{l%;pnb@g{};;zgnegtq{ not tlﬁ{?@ﬁ$a§r%g%;@y l-tegveen the distal end and
the brGSHEPdnd laﬁ@scﬁlohq@bfmhﬁwmﬁg tie ;G‘a&ydgEWay BetivbetOthd viep 06 cioR and the

penergape e Lo Eh AR TR ARG heg coector St bea
femalp gk Otrinebiotl Shigspenepatileredal mg)elt:hentscf duittiong cleaqing davise adn

compbk gi)rrﬁn athe brushes; and a reservoir in the cavity
p cf: SRE 10 he scr ubbi ng foam whereby insertion of a

rral e luer allows penetration through the scrubbing
f daarathetestieaningfievice of thedaventiop|theeaneinable seafing devigsgas be

conﬁ%d?@d {oSpeFa¥Oinla. fird Bos £idh MR b 16dr RMH Y ird8id COWitliAthe proximate
her conprise an antim crobial solution dispersed

opening, and,i@ aseFNHACRGOR BARM AR doh FiHTeds inserisdayithin therfapimate opening.
For er&iﬁ}ﬂ@ |tﬁ@;§antr$U]@sdaﬁH§8]’éin@ﬂt d2h QMﬂngl%Ss Adkal keke bp&h&?g'linﬂﬂe first

posmg;.;/ "gﬁegm%gt??l{légﬁlagg%p%\%%épi)e &B %ptgdfcggzg E?a rat%m of a fluid within
the padsapxiwiRlopemtinlg inah@setbnd pbsitdid; a penetrabl e seal i ng
el enent | ocated adjacent the proxi mate end within the

P33 3 AZHUAY, clga%h \é&?{ﬂ:re Q)? E}I& lﬁl/ H tt gltb%ﬂt e\%r}:gﬂt Qa\ji &%lude a central

passageway t he penetra
openingg hivingya slainmenis substantisly tn-lmewiﬂr w smqr atigoéthelpassageay. An inner

surfaé&ﬁ' t)&eaﬂﬁ&rb |efen@hioRd it§ E&Hﬁp&peﬁ ctaﬁ' Ge @&ﬁ@u%ﬂ) contact a luer

errent a luer connector |ocate t he .
ﬁﬁlnwmémamt the dyer earnegios by angthgr @qultrﬁen pbgtere portipnef the

absoraer{t ERAMOL HeWITRA ALt b ForBiBs SPAGEIRY ch&icvRen the
l'uer connector and the penetrable sealing element. In
eter c n devi.ce,. the nnec

o 8 BBl e a1 Rl B b EEVIPE toli os b Py R G prfges
partiallly émpregnaéd with astiicesbial lselatiom g’l‘lmheabsgmbemalenmlrpf a satheter cleaning
devicé Q&nogetbceo%%gﬁr%ﬁ% raldllll? CS%.PQE% %h nCA R0 EES gseéﬂagﬁ dq]; tﬁmer connector

Iravention;. the penetrable sear | ng devi Ee tan be
such thetd pgtiomdf the antpeicebéal iselution traeids fou ithe absorhkrdreleandny by the
resenrdnt t’f‘l{égyg 'Jﬁﬁt{ 4[’1%%1 V\Rﬁl &lﬁtlﬁ(ﬁ il E}@%w&r &B%'l%t@% cent to an

p05| I on en no luer fitting 1s inserte
mterfaﬁet bﬁt\ﬁemﬁbe eofitting eed Bgdwarggnnector. exanpl e, the
penetrabl e sealing el enent can conpress radially when
opetahdteiIdaRingliRvice €&t further comprise a piston located within the passageway

and extending from the luer connector through the distal end of the body. In a catheter cleaning
device, the penetrable sealing element can comprise foam. The absorbent element can comprise

open cell foam.
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position. The penetrable sealing device can be

configured to reduce evaporation of a fluid within the
w@amsagmsivay operating in the second position. PCTUS2007/003994

cat heter cl eaning device of the invention, the

absorbent el enent can include a central opening having

a major axis substantially in-line with a major axis

of the passageway. An inner surface of the absorbent

gﬂgﬁiégmotﬁér%mom nfs B ih@dntBR PRIVE s%Q:ch@fér eleﬁmh@ HGAREE thet has a

| uer ttlng pOSItIOﬂ ad Jacen [ uer
pop opeB dagiar-ofhe pep erepdpsien Bng ¢ptheist cleaninpdaving lmﬁ% thg meyly designed

cap to hREr8RBASBEMed Ble? T8 NatcddHRed1B1c ARRE RS ;ﬂﬁﬂ@%@éma THMPnew

portion of the luer connectaor. e. absorbent el enent
combipgtion Wifif Bsesinsigad of teua Riain dpjeqtion PoFeRrhs G Coeathetsss.

at least partially inpregnated with antim crobia
sAh ekémplaryldacheadd sleaiag tievitecimvinttg apfopeopen thedesigndias diei degice body

e confiqured Lo r wh
21, o SHS 5 PR A e FATRE 8530
depictechimtthe “gosetli’ positidn. tThe bady denics 24 cintadns] hwiped sideaithet &in be

comprggsgéérk(g ﬂ\% @Q%&%Q <§ Iﬁr{?{%&tth% éo Fu {)55‘?&&{ %lgftw Eted Trh? re 4) The

Iﬁ]CfO 1 on | e res rvolrr
only ot!?&n Pyt inl thisalesign isdhe eenmercinllyavailably lnerastivetedacadialdse

valve/b&f@&or{deuo} B4y, ey l;ath‘-?né Fah 230H36 & hf¥mbraheGa liRaL &faporatxon of the

cl eani ng devi ce can further conprlse a plston ocat ed
cleanigg gaiutipn tat ReFReaed iR iPamm il X PiEFiof Jathing e &3P, approximate half

cylxnd@@tnﬁ@ Q)bﬂdedlttb m&blcg BSd)dZﬁi\tﬁirt]h ﬁﬁdn&iébrﬁﬁs:h@ﬂhlng lot & externally.

er cleanin evi e penetry e I n

This aéﬁegsl?@ms then-panged; hdsalpd Sive thesomipersie g Aveiiable pssifieless valve such

that the G6EM b&ies 49 @flcdnbdct wftﬂmﬂdﬁedlyﬁts am&l dpRhingMTaLI m@ﬂﬁutyhﬁﬁ allow
I, rov cat heter cl ean

scrubbify £t £ BEOYh SN aRie TS 81 aFui 4 BT gl RbydsfRe. At

the cofist@an mbmgctdfavh the vhiee dperidgpewhieatioy czlmﬁn@n ®dthmgpvitlotha antimicrobial
current r ed, Luer.activa dl

solutno&osruf %hyr%g?cgeﬁ&lsﬁlu‘g‘wﬁ e\'}‘vﬁ%g I‘% % RS %orx]'x% l%%k‘ 1d smeagﬁ Eﬁ& b the

externahsir2eclofthe tibdcechady @0 ajwingithe base Gprecamt p:akatge@rff attiirg ic@kGal

SOlutl(ﬁ‘]aélniedtl&{ Sthe gt[]nees)%%rFRé 8 Sgkihgigﬂ’op%hﬁg%mgt cgfqﬁ %ﬁ: The fluid

open cap desi evi ce
sheatht 278 aﬂlld ufﬁwcs hedst 10220 be amscsmw!ibbveﬁ@edsm @ﬂh@?elebaloi‘/ned gogether. This

sheathf&?srgsse%ﬁgcorﬁlsakmﬂm& ik\)tgfgrtﬁe g’nthi@be%tl SStutidh, bl¥8es the capdend on

pOSI 1 ONn device 2 contalns
luer patt rarovah #nd blogkydebeis frsm%@ulgg@mtthmart wberu*év fues pelzs wnsta"ed

Fmall%m dn%rdx&o&gﬁsohﬁﬁﬁ s aded kd theRcruBBiRE ¢ %a%dZ?:(ﬂmFe‘rw k&thémembrane.
he only other part in this designis the comercially

j | tivated
Vi arab e i-ff'b}Ysaeﬂi'o“e%“?ﬁiaﬁ%ﬂﬁ%fﬁ@ﬁ?ﬂ‘d%{ﬁ%ﬁf@& 9 e GVC so that
the entramdertaties datheker by thestup phHiha neatiess fvalvbipoicennectog 24@ istontmually

bathec%%. %uﬂﬁér%‘% sre?g t é’qﬁ V{/l?e%rg IPJ V)%e@é BHE Lol eg%?tég h{ég)oﬁ'tggl@device is

ers, are
squee@t@\nndbe bmdpedzsmesmwhihh sndés apanithe hathing deant aariblpro2A0 and reveals the

femal& e fi&@\lgl i¥ a cleaned condition (see Figure 4). The male luer is inserted and the sides
are released, enveloping the connection in a protected environment. Upon completion of
accessing the needleless valve, the male luer is unscrewed and removed, and the foam is
compressed together over the needless valve opening, re-bathing it in antimicrobial solution until
the next access is needed. This closed position also protects the valve opening from direct

contamination from external sources. The foam 230 protects the entrance from microbial
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This assenbly is then bonded and seal ed onto the
comerci ally avail abl e needl el ess val ve such that the
WO o@mopgass s are in contact with the needl el esSPURUS®07/003994

opening. This proximty will allow scrubbing foam 230

to scrub the val ve opening on actuation and cl osure of

the cap/device. Al so, the comstant contact with the

val ve opening will allow continual bathing with the
mgres@%lﬁe’"&&f&@oﬁ& |sszpi' érgﬁsﬁéjﬁa @ﬁeﬂ%sﬁﬁgogﬂg‘déﬁlzé%ﬂegﬁlueezed the

next step Is uid sheath 220 t

plastwe%@f@mafor@ug thedwo aﬁlvwrrégtb%%%‘@ per pndalipveng ﬁ%fc‘éshté ﬂE?a'S‘éf valve.

The ﬂ&.a sRERYY %%ade‘%ﬁrlaa,eﬁ, aésna ateMalthabitRtchePbptinl ffin #lRGoRk Farted on
he spines on.the ¥ to ensure proper placenent of

‘tfr""’t@i‘épk‘ﬁg‘éﬁ‘h"‘ceﬂl‘@yfaﬂ}ldﬁ QREat h 220 and devi ce body 210

can be ultrasonically wel ded or adhesively joined
t Ag ekdsmplardea'meter kiabihg detiee iadepictsé doFigusla. rSuchah ekarhydary

cathetgr cl %n% c}ewecte ik &lgc{qef rrr%Q térjlée %iﬁlayﬁl“g%é oF l“R%ecsa L hRn %QBn;ﬁQé} catheter

Bri S frem enter
cleanmmd@mteheaqaapduom Shcmn infRigurpod12 iand derstib¢d indExamipledl. I y
the antimcrobial solution is added to the scrubbing

f I?@‘Bt Afthértnfyodfthent, Ghd MOeliRHPFAs adaitRtel CRANiInR 8SEED t:(‘/mprlsmg

t hen used i nst ead of a standard needl el ess grt of
a bocbt 'F?é/"@\k?aé’éfytaﬁ‘éﬂ °?‘H31‘eésh'i'P RAYIEON: g spybbingdonm dispesgd e cavity;

whereinthe 8drubliifig AREThRSFIWRInvRfBedbld ﬁ@eﬂﬂhﬁﬁfaﬁés otWartd $rom the cavity, and

aneocfiB ol e h Ao ich R B BIR: gaite i st mrise an

antimisgpbét zedtiandispesddinpiedesibbiag foanni ch spl its open the
bat hi ng foam scrubbers 230 and reveal s the femal e | uer

f 1nt sIt?lI'wloﬂ'ﬁr @m%cﬁ@x@ﬁdthg ‘?'Wéh&% 1 oCﬁl@@a Eétﬂé{&eclégnng-mﬁctlon port cap,

ma e luer 1Is |nserte and sid are rel eased
comprisiig3 BedVRpmising e Res vy qxﬁP"d“}@rfﬁﬂf@ aPERKimAIicRd impistal end; the

proxirki0 Bn & SFIRAKL irPc18dedPES8SS Aftthni dpRn B%ﬁﬂb@'tﬁéﬁo Mfor chbM@rising an
mal e luer i s unscrewed and renpved nd t he oam.i s

actuate’@rm%‘afg saniigyed wehanggdhe PSRRIk o <Jesed Betfipiyto the open
positidrg apairBlity Gf sé patdbleddtsbrbt i le@ionts 16€Hted Wikin Wi ﬂ;dssatgbaaﬁ@dj&cem the

S is ded. Thi,s .cl osed position also otec
proxingsl S sy DA PP SRRSOy S i Pl fperior of the
body. GINTs&df}nabatBaetf dlmmg'lﬂmectfdnmn}aﬁ tp¢ abseetent élhﬁeﬂ@bmﬂfm&lpregnated

with an an ?ncéc% %l Osoﬂ{mg% r[’ﬁ%%bsg%[vagt eq%‘?erﬁ?]%anggér agu sllaémaﬂeclosed surface
when ﬁqw@mﬂte dnidds ppeaatd in thkedlosedposition.c Theyatishebehtalerherts @m be

spatia% Fé\rgﬁat%eﬂ&?l%ng g%}%eg%’]eg !ﬂ%:op\rlx\}ﬁ}ggxa%ce%%ﬁsc’ oée?atgﬁ' fn (klg gfyen position.
mat eri al that stretches open fromthe force i mpart ed

off 2 eathqtenfleaninejnigsianorepp obthsdryentien:ithe proximaigendsgan be

conﬁg@i@ﬂﬂa@étﬂmﬁa&dﬁ@& Rler ﬁﬁiﬂ@ﬁ”h@ﬂ of&iie8 & the ofePpEsitash. iThe or more of the
cat heter clea devi

absorl?egg ép@sr?t,s g?rgg gBreﬁ Eg)%q ct.an g{terécgrsaf adperlygggg:%ng mﬁ{ted in the
proxirgate Bpd.alnya mﬁdnatcwanmg &géutmg pOR \¢as 6f tha Snvehtish) Ciethlurality of

e e 4 N SR AR RS b v

spongesdrh aﬂﬁcem Ioeamcmlgpr chdien the, praxdmiptei ehd igoperated in the closed position and

separate from one another when the proximate end is operated in the open position.

The body of a catheter cleaning injection port cap of the invention can be constructed of a

deformable material. The actuating member of a catheter cleaning injection port cap of the
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a body having a cavity and a conpressible position; a

scrubbi ng foam di sposed in the cavity; wherein the
wa@enabwiosy foam has a fluid i nperneabl e side tPEE/USHOBE3994

outward fromthe cavity, and a needl el ess port

di sposed in the cavity. Such a catheter cleaning

device can further conpriselan antim crobial solution

di spersed in the scrubbing foam In still another

invent®IHQH IcBRBlse dthést %%Hp%snQfeq%haﬁlspr@tr&ﬁﬁfx%ﬁ%ly%ﬁ@d% fifm a

|nject|on por nmpri si ng g nprisin

mamr,ga@@ag‘@\msaé%t@h&p%gxam@mwemtbs@d%as Ownmsesal mn is

compr@8dd, thd'FroRirRatt BRd R iR fHd o%aeg oeﬂ bl whéil M8 afleRPRDhE E@pressible
and an open position;

further conprisi
portion éy YnepmAtsStrdntbie Predmpte gud isdn f*@ Ao gesition: siFtknd of a catheter

cleamﬁ duédheﬂbbn Qa;‘)éeﬁﬁﬁcboﬂeé‘d tiaGidediBletshalvep Sor E@ﬁﬁﬁté %mtam eurface
of theh ar abl e absorhent el e

nt
S5 oS BEGEAL T SRR MBS ok TS VERLD it nd i
bondefiltoiing needielesmablee sheath covering at | east a portion
of an exterior of the body. In such a catheter

¢ ITﬁ@E&ltH&Qexj J‘é.aﬁﬁlg &0i0995¢1th§ ﬂr@enttolﬂ%aﬁ‘ %%&é%ﬂinml rgﬁﬁl%ﬁxtlons to clean
can be | npregnat an anti1 m crobi al ution.
and sagijize cpibeier poreentriess logne pobedimentyths patimiciehigl solusiondp a mlxture of

.soproayrané&%x M@m&h&@ﬁle bt E@k@used'l’:%rhéudm@r p&reeqaanglet {48 antimicrobial
osed fOSItlon he absorbent el enents can
a,

solutigu,ean; coptain ahoptl-83%do phatnl Brehionkasrine glienate{CHO), particularly
about P[03%4 fé&ib@utei%i fobe:@RfpleaBslit 0% iaao-.&mez%pab%ut 0.9%, abdut 8%, about

2%, 55 354 kot Ao s LS5t o ol e bebb A ERLAg R 10%

partichldely uﬁeiﬁiltanﬂgudmblaﬁl @hfioatietbout2% hﬁloﬂpﬁidlﬂcoﬁxl 1090 ﬁopr@iﬁ alcohol.

b 1
Otner S o Shors R aFRF BH0 & T UBFe N ELORG ARG P NG Gty anses
from about 5026 pr abaunB@se, mrmlrtlchhtr abaa 7otétop r75%i a&arhothlwmetmelyo an

aqueoeg éoélrl (") ({f%i\foté?gggrn] iy qun%{é 1n tgg a?n&no abDo 0 gf’cly %ﬁ%@hﬁ% ?f CHG,

can beydeid pglan antimiswbivg etslptuvm G,Otbclrsuttwde spiinigesbia selutidpsdodnde iodine

and it§ F&l\fﬁ od hfad’r em&e, E&m%@ él‘c%l efo?%rﬂ e, 308 %En%ged'a'ﬂ:oilglﬁand
ose p05|t|on and separate from orle *anot h

povidppesieding: for exainple, a0kdés salutépn;, or ather spitelnc pensentrajions uing

antimRPEHal AbtiAnL ADHEL KitaBlL GRTh RHLINbAGHERInARAL sifRPsuhdiiRe or other
i nvention can be constructed of a defornmable material.

antisepfigs. dtis yadsTrigodirhmixtees of YarpHeakimictoBinh agryts G @lspibs ysed.
TheselRt botied Bntithictdbpdl BYBAbAQHRe ISP tﬁ@se&knlleﬁﬁﬁihe%ﬁG(Segura etal, ).

cqQnpr e rtiaqn protrudlng radially o tmar
ciin. §AEREE 3426568554 PR Seagn ) Do Biahpior 2008 26 RE 9903
Seguraet 416 Ahh. SWR. ZIZFB3ETEI 1996); POHAiyakGndpsulceradl Ans ddterd. Med. 136:792-

imate end, i s.in t n n .t
s01 (RloBi M & i ofacert el ERET GBPL gl B BEGe o3t 1436
(2001p;r(?,nseyrata¢. Eitbsp Sinfaat. tSH2 884203 ézDOB))slnbu@cn; al. THREN i1 61581-585 (1992);
634 (\hj ection port cap can be

Bouz%% de J B ARl g %9%?29\%1{6\3/}& For exanple, a bottom
‘ surface of the absorbent el enent is adjacent an

opBhilerthe eathsterclenping devisssofithy ipyetioa lesdiibed jabpvg and ﬁlap'f:@ in

Figures 1-4 show specific embodiments, it is understood by those skilled in the art that

modifications of the devices can be made so long as the catheter port connections are bathed in

an antimicrobial solution and reduce microbial contamination of a catheter port entry. One
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bonded to the needl el ess val ve. The cat heter cl eaning

devi ces of the invention can include antim crobi al
w@00anym8s to cl ean and sanitize catheter portPEnUS108%003994

In one enbodi nent, the antimcrobial solutionis a

m xture of isopropyl alcohol and chlorhexidine or

aqueous chl or hexi di ne. For gxanple, the antim crobi al

sol ution can contain about 0.05%to about 10%

sknllecgmdg% /Oal? %:éelmgrlg%(ﬁ p%fk}%r}%?s%gé( e odlfﬁg{é sto?hi?er%ﬁxe?eg%%%nmg devices of

the in@nfoh. about 0.5% about 1% about 2% about 3% about
4% about 5% about 6% about 7% about 8% about 9%

OFO P9 theQHihetdr tmgxg}hg E%ﬂéésbfﬂ%ﬂﬁ#&nn@ﬂ guggbag l‘ﬂbd@i'catlons can be
1 on | ou QC or nexirdjn N ol SO
made %&ﬁftﬁw B rBREHF dhpErsl o SR IT R SaloBER APt laces
wnthuﬂhé( devies For eﬁdrﬁ;ﬁlb,cﬂ \ﬁgalvest@tem can e hdgsine I’r&}dd)dcdf ﬁé@l&ﬁltlmxcmblal
about, 809% out

SOlutl%ﬂ to%% /5) %lilc%cdg g?/ er ReélF“%tF 0{/% v)7r ngﬁ’raé C ul §rr surfaces, ﬁh evices.
Opt:oﬁ:hlyomb@xlvel icarehdyle no@pertere of frist fueh aaftgxad (nf a edoert, tﬁ.sEé}’mffahe valve
top an% Ut 1t20%0 o%au%gle‘l gcﬁﬂlcg a Bre%glr iston cAf F:Ja gloel lr}? ?J&cgolsuragc fluid transfer

sul e an crobra
to facﬂmﬁ dvdgersad: df the aptidicrebgalgelutivatd naeded fooaticas avithirethe device. In

addmbﬁ) s@@(ﬁgeﬁlaﬁlgﬁyr 'delfeﬂf sy@t)émh %e 1&%&9 % 5\%&% ‘ii)réls\ﬁg l'&pi"aclhtate

ovi done-10 exarrp a 10% sol uti on,
mover@ﬁmfé!rf ﬂmnﬂamreblebm\éwmr éﬁhrsmag SPIAS mgcraﬁ%el Hig pangpisy of the catheter

cleanifif Hé\)ﬁbés)bf e iRRntioh fastitduBarBith kY &b ABigh d&A¢e! LW &iScan also be
clude sil ve{ sul fadl azi ne or ot her}eént i se

tlG
mclu4 of efratiietss glepming dpyiges pfae igyenligp it help 4aRs fitr 36*.05& a reservoir

to maRkgaR ttcS b€ edntathioniethd [ fmiciseseomiitn okdhess tii ol SHab Wil the
known. to, thgse skill ed

threa%%lgr £ gz{]pz({e%%s o\ll*vglf fomﬁmd Wpeétﬂ e pez?r%gxgéieggé.gﬁ agd’dgtion, a
catheted &84h)ing cﬁ@g:lercan éichale an addltlﬁihal feseivioirrod bntdx’mcrobxal solution that can be

used tQ ég,p% %h tﬁg goly cé)g%v% té% amng cgthﬁt’er ‘f‘onnFct)onAn For example, a
reservioirtosn gontiib @.sedl 36 vé@@ tha8 @llov(@@ﬁ@;\op dfaktimizrobad!. solu@pn into the device,

for ex Fﬁﬁg%liﬁ‘g 6&4%&(%%(?9 géaslggfal'e ?&‘i’tllo%t oxatlhe 's_%lﬁﬁgﬂ ?z[a-{ﬂeQﬁﬁxsed by

squeeging zgema%swlz@%mmr ISwshia réservalr can alsEhP mngmd B#h the
modnﬁé&ag@s) des&ied @b@\;e t8facilithte rk‘ﬂérﬂshrﬁé’hft 8Fdis dpe";’ébl of git%ginoblal solution in

1 Wil e the catheter cleaning devices of

thecal‘f?\‘ﬁ'éﬁ pAS 48¥ESi bed above and depicted in Fi gures 1 4
show specific enbodi nents, it is understood by those
slAdditiadal modifieatmns$ of meathemcﬁle‘ahmtdems obthe tilnentety canasclude foam

formeg?agouﬁlgta:}ggﬁle%?s élo?ﬂg ?e?vek&‘ﬁg Ql‘% foritfRid. ﬁg%ﬁ&ggieo&é foam in the

n an utron an
devicercaty loiye Singerdilee amiertions ﬂlabfea@h @cmm@ttbq erploefithethrgags of the luer,

closen%?ﬁé‘éﬂh'ngﬁcdl go%h&' tﬁéefuep Y. %@'qn%elq gax?ﬁmlgﬁlysééln{p?&ls@d on an area

fi'cati ons cat et er €ani ng devi Ces of

to catpmmmrﬂu ig-iythe dgviest andhelrosopk étinte thg @alm begy e’étheée@“ oﬁﬂns could
greatlly ABlp NG Rsé @ithe HeRfdeQd! SotiVRGH WHeRUbSASIGA Mddition, the scrubbing

surface made of foam or sponge can be designed to plunge deeper into the device to help wick up
antimicrobial solution. In addition, coloration can be incorporated into the scrubbing surface or
foam, or other components of the device, to help target the connecting luer into the appropriate
position in the device. Furthermore, the foam can incorporate a color change that reflects

evaporation of the antimicrobial solution, for example, evaporation of alcohol, which can be used
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made to facilitate repleni shnent or dispersal of
antim crobial solution to appropriate places wthin

wo b@7dewste. For exanple, a valve system can bRCHUS®A7/003994
to introduce fresh antimcrobial solution to the
device in order to penetrate or cover the frits, foam
or surfaces of the devices. 1§ptionally, the valve can
have an aperture or iris, such as found in a canera,

to contvg déﬁ‘tﬁJ m&’ fcﬁteh'ﬂ@e&’t@'u%@ah@s@ d@{?n@e Ci %Qldo‘i‘l dﬁ@di‘ﬁ'@ﬁmng Qan i)@

ssure piston can e use encour age
lncorprorawcumtq mqelﬁe riew@esta@ahlvp faatthe pHrdgdarglgyices t he
antim crobial solution to needed | ocations within the

dByi £eathdtdt chfling ideﬂgle gavsﬁg Seap®siaihs dedite ehmtiRglide a threaded frit
st em can uded tqQ create SSu to .
that oL RH 10Y 1 B R GV HEIETE Pl GVt pirogon a1 the sTRsTiofy, Furthermore,
the scﬁibbﬁlgcsaffa&ﬁbm of theicap Hesi@ecefnl bl dﬂmt’tecpﬂﬂistnpt af clédnghe threads of the
luer ﬁgn nigtsI %nu?ugﬁ lf.%gslgl n?eﬁij%\énlrquge in nac é)\f; I{h\ég% cp {etam the mlf:roblal
solutityeini the Herded Im’neadh@e (davnhepmvxdr;b _eatnnng)bcbéwlgbm @fb_atlh:ehe catheter
connebﬁéfrﬁ:nvsllt lthQ s%ﬁﬁlﬂn Q&Hﬁf hef i}o d from a reservolr to
erla s to be tacte wth the antim crobia
solutlon such as the foans that w t he t hreads fog )
t Fer 2 ephierslegning deyise bpyng? genstpf {gnqf Plagfie cap can be included

to covl%ﬁﬂﬁtdbaﬁmg)fb ;s}e@dnwvapbﬁnaﬁi dhd in@ress af.ﬁaimk eA oa{hewa tR@ning device

can i ncl ude i onal reservo
having PRGBS ERSH 15 R TP AR SPRECCIA g PR Epfrapirs o nsure
wickihdsctivaland Iﬁdma&\taidnaﬁlsa'ubbmg ¢baawmniIngddidbinehescrubbing foams can
optlonsaglgl%g %:i'nl lt?en re Fl{(‘l) % 31% éxg qu)rus%bs %n usalng r%:?eg tl?ea r}JIrtﬁ%%Crﬁarg I eln ala
sol ution |nto the device, for exanple, b hol di ng the
d&or @ eatheierclgsningidenica haying p PP APCIIesiERCodeEd targnts emmthe sides of

the pd}Fopeh E%@Qe&%eﬁﬁé&ﬁt@%h&l%@‘vﬁn@@& S8sH dala@twaee?s,seﬁ% eapoUch
a reservoir can also be conbined with

ifications,.descr to . faci
PRI LRTresr C%tﬁetgm'm"@r%em 351 3,1 eipg cap that is
suitablmto_tdh@nceatsﬁmg medbﬂasamth@enthymmentﬁdﬂjduaomming cap is a sealed cap with
foam ﬂpsgll'té %p%%xx%gt?n q;le ?iz {ﬂgtll?err Jt&t‘fi‘g]' Rzgwﬂﬁ € c%th% cr %Q‘an devices of
L NVenthron can g nel dd oan1 rned oun a need %
the inpentiont the rﬁwaavmbeesdwrawcbwah ahmsssrcdﬁalfsblundn toRdeandhaenslsef
needlélgfs Jogta r"f’h'xsrhets% & aﬁg\% dCC%Qellagé( & %E Bgﬁ (rg 4r¥ lcﬁ%ﬁ with antlm robial
projections rea down e en rea
solutigp. il"h@dftvueercan be é§e¢seﬂ of afier cagh V&ﬁ’d\f desiredp Gugh @ﬂe\tupﬁeconvemently
substinttey fo %%hg'gwaq V\fxfnﬂg ef &tﬁé& ;Qﬁts ak gtm'énYly ‘f)%ﬁf:&ﬁ@e@eaﬁﬂ caid

area to ca Qose he devi ce and
professipqalsiand iejiinates é%lwy@sweaﬁeelﬂbcar%arﬁfeswﬂws wieg ?}mnt practice.
In sudif ae@etsig\x‘n, heloperf ¢ndicdn boS6verédd b# cahr8ipesehtSevapdratiai &fhntimicrobial

side down. In addition, the scrubbing surface

Sm““ﬁBBEOB YHam or sponge can be designed to plunge

deeper into the device to help wick up antim crobia

s dihgtinvention alsaprdlideon catbybogleaningrdoyisn, domprisingramdihaving a
cavity, Mbdd 2%&?’ ﬁg?@mh&ge ntiaaﬁ%tpgﬁ ﬁrﬁf%@:mgfnngtﬁg@& disposed in the cavity,

donpon eV|ce %
and ap entsisrabia) splytien dispassadtibrosgh ﬂt@;fpwéb@g oam.

The invention further provides a method of adapting a luer activated needleless valve by
bonding a catheter cleaning injection port cap over an opening of the luer activated needleless

valve. In a particular embodiment of the method, the catheter cleaning injection cap can
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position in the device. Furthernore, the foam can

i ncorporate a color change that reflects evaporation
w@boovlegrosmt i m crobi al solution, for exanple, PCT/US2007/003994

evaporation of al cohol, which can be usedto

conveniently indicate a need to use a new device. In

addi tion, nodifications canlée incorporated into

specific devices suitable for the particular device.

comers@§ a Bo&yaéc;ﬁ%rﬁfng%l [ﬁ@d’é E‘sga)dééférﬁl@h th APrékimaR et HBistal end; the
devi ce can i ncl u t hreaded frit that can be

Prox'%%anc{ eperablg in agjesed P?Sg‘i*ﬂrb%ﬂdr?g OPRE PEREGN: Hhechady ﬁlfi*%ff FeyRprising an
actuatidl midhgook G&m'ng%drto cEdH’gE: d;sf@m,atet &R fRshh EHRRIdRBd position to the open

surface/ f oam of n.can pe aqmtted so as
positici: PGS LY GEPPOREIARIERS CBmepTdo R T fheRgssagewpyigpent the
proxinfal @Ad;eand@a fREAIm peSmeabi/dhdadl coverplgat Gastfa gofttorf sfamekrior of the
bod retain the mcrobial solution in the device. Instead,
°@-the device provides antimcrobial solution to bathe
the catheter connections w thout the scrubbing action
oThe inzertiparaddifionally prewidestaamethbé ahinhibitingumiseobind infeegion in an
indivi®&D6¥ LBBQ QQafl&si cgébmr% RVRS L theGAVEREBR. Phe inBhbd falefuf for

cover the opening to prevent evaporation and I ngress

inhibitig ifectipmatan indiyEuplevish nen-wisdli pep-pretozed. ppavinpld haman infectious

orgam%g efrha, HRMmeRsd 9 ﬂs&'@lrfoainﬁQ)lﬂnﬂgcér%&leﬁﬁﬁénn%ctlwQtrbgc%ﬁleter site by
eservolrs to i1nsure V\/lel action

decreaaw& t?%lﬂfeq@a?i?fapfesﬁorbw% GrBBPHYY S G4 nega{ivE qRne- gl fungi such
as yeabthe scrubbing foans can optionally be omtted, relying
on the brushes to seal and clean the port entrance.
s AR ol AR UK BE BRI RIPABORE crtvity the
eS| col ore tar e S on e sides o
varioug émbeémmﬁ af ghig)d srerelntm argafse prowidgH avidin e gfémtloroof the invention
providdf bk g'; eA&Bﬁﬁn%p Qh@ﬁ)@lowﬁk%ﬂaﬁ%ﬁgtal'é)iﬂt ﬂgcgi foliAR Bk eM)ut not limit the
provides a catheter cleaning device t I's awpin
preserg gpyeptien- i s suitable to clean existing needl el ess
cat heter conponents. Such a wiping cap is a sealed cap
Wth foaminserts appr oERX&EMPIE Ihe size of the |uer
systens. As with the catheter cleaning devices of the
Testing o€ Giaitlmter Cleaning PevicgdohBedwting Miowbial teontamination of a Catheter
antim crobial solution t&oct®Betryt he ends of needl el ess
port. This design allows good coverage of the port
emsy;xgpela dgicriResipgtingiths effichyensst e&thwther?fé:lf‘d’emgcdév'G%
be di sposed of after each use, if desired. Such a
d@be owtecpuriena eathdter cap oS4 IOV meedietass pére ispimpbbeziavith various
amou%& 8* ?l%orgglal ) tnr%% eﬁarﬁ&hs @%}r%sléfl{a? Ué Jny rQJr'g‘&méxﬁs % Pé/l?cted from
ea care essi onal’s &n I'M hat escvari api i y
Gram [pesities rGrhleallega’uve anéfuypegbf Bwshisrellia cultumgtestad prerftaphylococcus
aureul) rI@Qﬁ.s’zéi’Ezban&}n&Hrg tbs@héiﬁ'%&agébh, I’,‘Qﬁdz%’ ?&cﬁg guc?‘nadg C%dzda albicans.
covered By a ca event evaporation
Other gtietopfgapisims gan S}@Illaltl}' ghtegﬁeﬁofpr exmple Stapfwlopepgunenidarmidis,

Klebst%kléﬁrld%@ylb AB3 uforkital B3, %zn%c? ARk i3 1kRY ThEse ah@ BTet Rirsh ﬁlfectnous
havi ngea cavity, body having a cl osed end and

mw""%‘ﬂ%‘ﬁ'@ﬁc@h S“&"%'&X‘i?%‘i‘ng f oam di sposed in the cavity,

The testing involves swapping the outer portion of a catheter cap (the portion through
which the male luer will pass) with 2000 cfu's (colony forming units) of bacteria or fungi. Other
amounts of microbial cultures can also be tested. Sterile tubing is connected to the device, using

the male luer to the female portion contained within the device, for example with a catheter
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and an antim crobial solution dispersed through the

scrubbing foam The invention further provides a
woredohoeroed adapting a |uer activated needl el esBCEE2087/003994

by bonding a catheter cleaning injection port cap over

an opening of the luer activated needl el ess valve. In

a particular enbodi rent of tile nethod, the catheter

cl eaning injection cap canconprises a body conprising

cleanig% ?eal%%g%yt lﬁgﬁtﬁ@&mnl&sx Ogﬁlﬁleﬁg fh %&d%ﬂg tﬁe%fﬁu a‘lt is plated and

roxi mate end operable In a close
CUIturﬁfb@l QeFe@hamaathd'p’ébemgTan the body further
conprising an actuating nmenber configured to change
t Benipir @X]bdi‘ﬁﬁ@ntﬁ}é coridusied hethotlas adwﬁmdfttheolﬁvérmoh Ibg se@pEding with

vecterfst i i St aCeay R oo lR R HEY i e deviee.

The catheier iadbnaohhected, antdpatineia ifesesiad chllatade rli“he@fﬁuent iBashured to

n n,exterior of the body. The invention
detect3nBALIHED o ‘§f°§‘ra%§’ 8" 2 method of inhibiting nicrobial

infection in an individual b¥ usi ng a cat heter
cl eaning device of the i I The nethod is useful

f i nhibiti fect di th
ngg-l/inrlal | Ingn n%%ﬁ%'lb‘gf & G'r%pﬁﬁ’télaé‘\}/?b?rbﬁv\"m ecti ous
orl"g@;%'xérqﬁle dEQHﬁ)e ?mﬁ@étmﬂq)f 'ant eyﬁﬁélg{y %ﬁ{etg‘r E{%hrﬂhé H&fce. Sucha

reve lon at a cat
devicgiis@tseasferngd tm@ﬂ mei oriddticapt” i nfection with Gram
positive, Gram negative or non-nold fungi such as

y @B@ihetdrfcld'aﬁmg deies 610@6 v dbsigiedi tb ke needRlc¥dlusivaives clean by
fect the activi r| ous

t. ti t
et A R N
needl¢léss lakefvalve tthad iis abie tolbe simmeedt open for atackiecht lo€a eiale luer lock. The AB

cap h?sﬁﬁx%; T ar?!:c}/r%%cinlggts tg%: in%g\% ﬁ?h z\%gl@élgé %éeeto%n{ %ﬂg %qgurg 7), the outer

r v
membrao&\BESh (foges clﬁatppxm‘rlof:actwgtxg;rseawa\mm in nget‘]é, efndrfoam brushes

(yeuogqq&p.iogg,egv{o Y@QﬁFigggg m nati on of a Catheter Port

hi's exanpl e cfibes testing the effectiveness
of the cat heter cl eani ng devices, The outer portion a

c 4 &Bbrapcugs ehtedpvexastandard eoduction seedless ugryRiNeFuGh fan
InVisi6ALP 1 4@ nédiilish huier 041va TR BdchBdlbiivs, @6c.; MafllinCINRrAny type of

resent at.i i croprgani sgs are sel cte from G am
needl{sS e VoINE Sl L GRS i fe8Ee S B Heedy LG ony bther
manutidturers eSndedkbeienvatveS! Thé fdaarirashes abutupus thekdnabsdealf e needless
1 QLD 5 Escherichia coli, Candi da species such as
uer ({5 FEWIE L b

icans. OGther mcroorganisns can simlarly

be tested, for exanple, Staphyl ococcus epidermdis,
Based on the measurements of a typical threaded male luer lock and the opcned AB cap,

the luer easily passes into the device and reaches the plunger of the needleless luer valve (see
Figures 6-12). Furthermore, Figure 8 shows that, with the luer open, the green plunger of the
needleless injection valve can easily be seen while the foam brushes of the AB cap, positioned
laterally, are not in a position to interfere with the attachment of the male luer, Figures 10, 11
and 12 detail the male luer attachment to the needleless injection port and demonstrate that, once
the AB cap is released, it envelopes the male luer until the process is reversed by removing the

male luer.



Kl ebsiella planticola, Pseudononas aerugi nosa, and the
i ke. These and ot her human i nfectious m croorgani sns
w@av7hoe7983 mi | arly tested. The testing invol vesPGIEROTIY3994

the outer portion of a catheter cap (the portion
t hrough which the male luer will pass) with 2000 cfu's
(colony formng units) of b&teria or fungi. Oher
amounts of mcrobial cultures can al so be tested.
Sh'ﬁ'[)h%lﬁu{ i llbénoﬁ%ﬂ@&t[ﬁghéa@ioﬁbﬁ‘w@ PULERferbifed gTBé"@isclosures
mal uer to Temal e portion contained wthj

of thesggpyblicationgin t’@seaﬁlmr@tmafqheaebdavm%ﬂteﬂ By Fi 1] ﬁ’@“‘é?e‘W’é‘é apphcatlon in

order tlaaf{dra Gulfy R8RS kiR o@ﬁ&l #3to whidh tAR ihventiBE Pertdiis S‘ﬂﬂmugh the
and the effluyent is plated and CU|ngpd tﬁédetect

inventipnhas beep dseriasdivdth rgreaReR o tae Frample bve. 5 phould be

undersieUadba tvafowd thbdigitdtRins dﬁi/bd}ﬁﬁde%ltﬁdﬁedépabtﬁfgtﬁ-&ﬂ tHeyspirit of the
swabbing with bacteria or fungi the outer portion of

inventiqds ¢4t het er connection to be used with a particul ar
device. . The catheter is then connected, and saline
is infused and coll ected. The effl uent is cultured to
detect and quantify mcrobial growh. EXAMPLE I
Generation of a Catheter C eaning Device This exanple
descri bes the generation of an exenplary catheter
cl eaning device. Such a device is also referred to as
a "cap" or "AB cap." A catheter cleaning device or cap
was designed to keep needl el ess |uer val ves cl ean by
encapsul ating themin a cleaning solution. A cap was
attached to a standard production needl el ess | uer
valve that is able to be squeezed open for attachnent
of a male luer lock. The AB cap has three main
conponents, the inner shell (white piece; see top view
in Figure 7), the outer nenbrane sheath (foggy clear
exterior covering; see top viewin Figure 7), and foam
brushes (yellow interior; see top viewin Figure 7).
The AB cap was gl ued over a standard production
needl ess | uer valve, such as an I nVision-Plus(r)
needl ess | uer valve (RyMed Technol ogi es, Inc.;
Franklin TN). Any type of needl ess |uer valve suitable
for a catheter cleaning device can be used, including
any ot her manufacturers of needl ess |uer valves. The
foam brushes abut up to the entrance of the needl ess
| uer (see Figure 5). Based on the neasurenents of a
typi cal threaded nmale luer |ock and the opened AB cap,
the luer easily passes into the device and reaches the
pl unger of the needleless luer valve (see
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Figures 6-12). Furthernore, Figure 8 shows that, with
the luer open, the green plunger of the needl el ess

WO pjogo9798h val ve can easily be seen whil e the POHDS2007/003994

brushes of the AB cap, positioned laterally, are not

in a position to interfere wth the attachnent of the

mal e luer. Figures 10, 11 amg 12 detail the male |uer
attachnment to the needl el ess injection port and

denonstrate that, once the AB cap is rel eased, it

envelopes the mal e luer until the process is reversed
bﬁfreno g t he mal e | uer. Throughout this application
variap #istati ons have been referenced. The

dlsclosures of these publications in their entireties

ail e Ameénjettjon pocicraposcandingy ref erence in this

application in order to nore fully describe the state

of t he, Bédy HaQinWH ality Bkiendiny BBhiaQist@hl 8 ABroxfhith @H&Bf the body;
t he |nvent|on as been described with reference to the
exanpl £shoPiy friigstaddovithin bdid S8t sd ab & foRfl @rredepasir bdd@éen the frit
var us mopdi fic %¥8$E88an be made wi thout departing

Wéoxélmtﬁep Y’nventl on What is clainmed is:
i avi ty® gilaeCt l%magt?a{%m%gcp%’ urge | oanlge £ tg‘}vg‘))éf thedi Vdilg & 3l ed of the

obodshendody; a novable frit Iocated Mﬁthln said caV|ty
so as to forma reservoir between the frit and the
pr oxi nift Bsebgnigriement losgtpg withimtha spvity adjasarirthe distabenskaf the body.
to urge the novable frit towards the distal end of the
badyrhe afjettian pahazap bLEThine | oM@fdin HedHt B doiptikddoftai®rous material.
cavity adjacent the distal end of the body. 2. The
[ r [
cormie (AR S8 oftaf  Mikyin i il it cbinplis aring
ca of claiml1, wherein the biasing el enent conpr.ises
ads ﬂ?’P injection pepcap af daim Lvhsssip thedppastite emagicgmprises a helical
WRgrigH. N t he biasing el enent conprises a helica
spring. 5. The injection port cap of claim1, wherein
e R A5k BLE RN br GRIPT SRS Gl S Ro AR iical
C Ispiiitrg lﬂzszathrtbmrthet teeerabis.or bent eI enent conpri ses a
sponge. 7. .The injection port cap of claim1, wherein
t Ige The! hﬁjed@m @eRichg Bf &1t @ \m@@éﬁh & aBsdrbétt diRRnB¥Eprises a sponge.
bet ween"the reservoir and the absorbent el ement. 8.
Tﬁe nJectjon
€

grg?gyigp,mﬁsc% gfglglan E’h‘?lbel.@ﬂ the f‘M~I 15 confJ gure(!l {oqprovxde a fluid

pathway between the reservoir and the absorbent element.

8. The injection port cap of claim 7, wherein a liquid in the reservoir is forced through
the frit to the absorbent element when the frit is moved against the biasing element

towards the proximate end of the body.

9. The injection port cap of claim 1, wherein the cavity has a substantially cylindrical

shape.

10. The injection port cap of claim 9, wherein the absorbent element is located along at

least a portion of a circumference of the cavity adjacent the distal end of the body.
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the frit to the absorbent el enment when the frit is
noved agai nst the biasing el enent towards the

w@e@zioymse end of the body. 9. The injection pPCT/USEPT/003994

of claim1, wherein the cavity has a substantially
cylindrical shape. 10. The injection port cap of claim
9, wherein the absorbent eleoent is |ocated al ong at

| east a portion of a circunference of the cavity

aqlj a‘f“ﬁ@h]etcpgn Pbl‘% Ea’iJ of MmO, whidgiPRe léoé}lﬁlrtﬁglecdnﬂirﬁest a4 Qthdow

port ca aim1, wheréin the body" furt

ceﬂsﬁtﬂﬁ“@ééo aldwamsmguowmf@ﬁ to indicate a p03| tion

of the frit. 12. The injection port cap of claiml,

wher E‘hcﬂuﬁd&ﬁo@ pork tap XM 1S dhereircthe savltyasathpaised d€losed end at the

ChEPas B bobamorR ke irg el o ARRO P edhe b0l o m

12, V\,hey(_el n said reservoir is |ocated between a top
su3 £ Abeinggctiomport eap ofplaimt e Whkisiesdidenebrodir istecateshliefwyeen a top

1§urf£EQ%f{H&JiﬁP$ddQHeE’lQ§éd dRrafe al@l.m 12, wherein the
opening of the cavity is sized to accormodat e a

15. Thel Qtl n po of cl
e The sedon pan R bt gretnBF Bping orh A iszed to
sac@mrhddaesdatietyracent t he di stal end of the body. 16.
The injection port cap of claim 15, wherein the screw
tRee
ooty BEERPol b IR, BF AERAGE Sobidd Blint b T
c apmpfising sarew threaghs ediepent thecdigtalend of thededronpri ses a
seal i ng nenber | ocated between a side surface of the
f 16! TR thjefioh PO Capsol JgiRE] i}ﬁivhbh:&n ®avérby thrédd arékenfigured to

injiectio wherein the sealing
et ke §8 St Seihst fieoRESIDCat edar ound
the side surface of the frit. 19. The injection port
cdp. dhe bliestion port tyr offmaimch wherain thg cam fusther edneprisigs asealing
S gjle%ﬂep H)CL@& 9&@\@3% ElGE Ql,ll'rf&g of ﬁﬁ:qu d'an ig&r_séi'f&&td? %eecravity.
c eanlng deV|ce conpri si ng: y conprising a
extendi ng. from.a proximte_ openi dj acent

S 3‘3 °é'°% REFtCep of pimy L “’S‘ﬁfi"“ the ﬁ%ﬁ%‘@g Prisyg an
e Iemn{er bﬁmgtl&iteﬂdjr@ﬁﬂﬁhe tibe syrfa0x bfMht &ritend Wi t h in the
passageway;

19. The injection port cap of claim 1, further comprising an antimicrobial solution

located within the reservoir.
20. A catheter cleaning device comprising:
a body comprising a passageway extending from a proximate opening adjacent a

proximate end to a distal end;

a penetrable sealing element located adjacent the proximate end within the
passageway;
an absorbent element located within the passageway between the distal end and

the penetrable sealing element;

at least one brush located between the penetrable sealing element and the

absorbent element;
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an absorbent el enent |ocated within the passageway
bet ween the distal end and the penetrable sealing

we@bk@meomss at | east one brush | ocat ed bet ween tPE&I/US2007/003994

penetrabl e sealing el ement and the absorbent el enent; a
| uer connector located within the passageway between
the distal end and the brushes; and a reservoir fornmed
wi thin the passageway between the |uer connector and

t he j ;
e S Sk B B gy B LR

complestdd is a female | uer connector. 22. The cat heter
cl eani ng devi ce of ¢laim?20, wherein the penetrable
seal i @eﬁ%%%’méﬁw}%égpﬁ%%@%ws&me Iyey comppctor and the
cpdnbehle sellimgeien@ntlevi ce of claim 20, wherein the
penetrabl e sealing device is configured to operate in

i LSt i tion. er fd [ ' [ t .
2t i Bl REReRo i 20, el b2 el Rk BEr g frmale e
wiremeetor.| uer fitting is inserted within the proximte
openi ng. 24. The catheter cleaning device of claim 283,

WRE I Bthd et itRerRRARIE ABY i6e Sk 1ED, Yheriihe pORIHaBRSESing element
radi ally when o%eratl ng in the first position. 24 The

CERMPRI{SE? aRYOERSAL #9§Mdevi ce of claim 23, wherein the
penetrabl e sealing device is configured to reduce
e¥h pbireatatiotercleaning ldavide off dloimQ, vhezdrs ha penanableealiaig degice is

[ [t . e A [ X
R3O SpeRTah R i SRLRGRES BLFARL AP o

i| prokimeige opendegnanddh asgrond positiervivhen zo ey Biting & igserted within the
SHRSIARL baddide i N-11ne with a major axis of the
pg&gsglg%v\g%r}l%. The catheter cleaning device of claim

2 erein an ipner surface of the absorbent. el epent

a?‘b nﬁﬁ‘? fatheterrigaging dguRg ﬁé‘ﬁ?'g‘ ThRhetin g*e PP’EF"@%I&S Rlingflement
| ttanpresses tadgallp adich ioperatingia tA€ f13t pdsigod. uer connect or .

27. The catheter cleaning device of claim20, wherein

aQAP %k Q:??h@&% Hegrnn g {ieJi&%f?E?rB r2§ e&herg{nqﬂggé eir&bll: 9&%@ gevice is
adj acent a top portion of the luer conn CLor

configured to reduce evaporation of a fluid within the passageway operating in the

second position.

25. The catheter cleaning device of claim 20, wherein the absorbent element includes a
central opening having a major axis substantially in-line with a major axis of the

passageway.

26. The catheter cleaning device of claim 25, wherein an inner surface of the absorbent
element along its central opening is configured to contact a luer fitting positioned

adjacent the luer connector.

27. The catheter cleaning device of claim 20, wherein a bottom portion of the absorbent

element is located adjacent a top portion of the luer connector.

28. The catheter cleaning device of claim 20, wherein the absorbent element is at least

partially impregnated with antimicrobial solution.
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28. The catheter cleaning device of claim 20, wherein
the absorbent elenent is at |east partially

WO pregiest ed with antim crobial solution.29. TPET/US2007/003994

cat heter cl eaning device of claim28, wherein the

absorbent elenent is configured to radially conpress

when a luer fitting is attaghed to the |uer connector

such that a portion of the antimcrobial solution

tpQVv

53 PhS oD SRRSO BB ATS ek R ERh

t prenfigyradi to madifllst dpenpaess whett A Bisr Hitingd attached tothe fuer connector such

! AR ¥9r‘t16n o§tﬂe%am@o@&h sBuEibA uae@ﬂomt.@aésa%nmémtb the
uer fitting and the [uer connector. .

c&ﬁﬁé?ér cl eani ng devi ce of claim 20, further

conprising a piston located within the passageway and

e30. e'llT?lé mhétéﬂihdhhfg de’ul'ﬁf] of €18IREZY, ovhetdii ﬂieqibnidg&fdﬂlédnﬁhticrobial

end 0 I . cat het er ani.n evi ce .

cPalritnaty e Pl & her AR p I B LerFRR BB ieier Heing and the

cbrpeomestof.oam 33. The cat heter cl eani ng device of

cl ai m 20, wherein the absorbent el enment conprises open

cey| Tﬂ@%et%leaﬁrrfg%bﬁg of lexlrr?@m Ief\Ghelr Qbﬁﬁhénﬁé‘a ?Qfotn 16Gkbd within

conpri si ng: dy rising a passageway endi

f FhSrRaESBPBR meéte@ﬁwgt tonpthg lusr spnneqter rﬂ'ég*ﬁt‘%sltsﬁhﬁ'@g of the body.

end operable in a closed position and an open

p 62 [ 'lI'th cathdttreclmihg deuict bEelaieoDq) m hetrdig therpeacitabée sealing element

ber. gnflgured to change the proximte end fromthe

cFosgd H%ion to the open position; a plurality of
arable absorbent el enents .l ocated within the
sAbrratieanlerningdeyice obelain 2 wherrin therpypsybent glegent comprises

dabhg. sheath covering at least a portion of an
ex erior of the body. 35. The catheter cl eani ng

e .of. cl wherei n t he absorbent
P e iR B Rio 505 cmPHREF cr obi
solution. 36. The catheter cleaning injection port cap
of cl a# heducomimising apastagevudyswitdnding feore ampmxdmatgrend o a distal end;
substantiallly cl osed surface when the proximte end is
oper at &g proxipate ead ewablp 4s3 ¢lptsd povitiorpad E‘&PWF@tP@P‘“O"’

cl eani ction port cap of .clai
Cbeor BReod) Bt rbisneiaredeiE Subhprionlirea i dhace the
apaixirsate whe froinihe plosed poaition e bperDpsitained i n t he open

a plurality of separable absorbent elements located within the passageway

adjacent the proximal end; and
a fluid impermeable sheath covering at least a portion of an exterior of the body.

35. The catheter cleaning injection port cap of claim 34, wherein the absorbent elements

are impregnated with an antimicrobial solution.

36. The catheter cleaning injection port cap of claim 34, wherein the absorbent elements
form a substantially closed surface when the proximate end is operated in the closed

position.
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position. 38. The catheter cleaning injection port cap
of claim 34, wherein the proximate end is configured

wa eoogogmessodate a luer fitting when operated iPCT/I82007/003994

open position. 39. The catheter cleaning injection
port cap of claim 34, wherein one or nore of the
absorbent el enents are confggured to contact an
exterior of a luer fitting being inserted in the

pg? X"Pﬂ%a‘?h &Qleaﬁgrg ij g@tlo‘ﬂg;opt%tas bf @lgﬁx@@f# %e’rah %db@&bent elements

clarm3 ein the pluralit
s elfsépmlly sam@s% &am @e@nﬁth@rswlvqaéh%r@Xt%e §%§t°amaiea|m the open
hgj)sfm&,yl i ndrical sponges, wherein the sponges are
adj acent one anot her when the proxi mate end is

oper n the ¢l aqsed. position rat.e from.on .
5 Rhe Sapeler g3 dipariend O SR G SF RO A B pna i
p e&iﬂgum‘d to 4dcomihedatad het Btting hwdamn bptg'aﬂed jrethiiopen pasitioncap

of claim 34, wherein the body is constructed of a

d § oﬁ'ﬂ@@fltﬁet%@amr%l meeéI%Tn &)Ul]ﬁ:aﬁ 3k V\Efrﬁ 54 C\l/}?e?&h '3e or more of the

injection port ca erein the actuatin
mé nteJapents ar qonfipwrgd to @ﬁ@ct:%hqaqteésog Pbp uep Hittinedging inserted in
Pt frodinag dnddi @l |y outward froma major axis of the
passageway. 43. The catheter cleaning injection port

c 3 Phs S SRRt L 8™ ot Mo R Mttt
i separabld‘aé:soqbem ghasértts innludatwb subetantidily batf dyla'ackic_abspenges, wherein
e%gg)srp8§ e's Qh}adﬁ) cF}n'J o%g ahgthml%mﬁee %%Q%aéé L(}g({ ﬁ%?éélﬁ{zﬁ'ﬁ? the qlosed

position.
C Ipeahvrngldi sep@eteifomn pur anoep when the @ronidAte enH éy erieratechia the open
%g& end is bonded to a needl el ess val ve. 45. The
cgt eter cleaning injection port cap of claim 44,
wherein a bottom surface of the anor ent e

adf aEBﬁfatBﬂercfé%%ﬁ'ﬂwnﬁfwwr%@e&f gl ’v‘ﬁ!‘%r%mﬁhqﬁgwdvﬁ%constmﬂed

dios & défofihsblé matteialed to t he needl el ess val ve. 46. A
nmet hod of adapting a |luer activated needl el ess val ve,

cagp rl"bg Eﬂgetgxhcﬁea%n%oo_%gn& &ﬂ)qi cﬁg of cﬁ% ?2{ \ﬁ%ergihgﬁé]ic%ting member

I njec
a@ompmes dt ke dne compressibley eortmr‘r mentudmgefadi@ub' ofitwatdafrom a@najor

V"%ﬁfs%&‘ﬁaetdéﬁsagé\?&i}?t er cleaning injection cap conprises:

43. The catheter cleaning injection port cap of claim 42, wherein when the at least one
compressible portion is compressed, the proximate end is in the open position; and when
the at least one compressible portion is uncompressed, the proximate end is in the closed

position.

44. The catheter cleaning injection port cap of claim 34, wherein the distal end is bonded

to a needleless valve.

45. The catheter cleaning injection port cap of claim 44, wherein a bottom surface of the
absorbent element adjacent an opening of the needleless valve when the distal end is

bonded to the needleless valve.
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a body conprising a passageway extending froma
proxi mate end to a distal end; the proximte end

woperapioes in a cl osed position and an open posPECT/U82007/003994

the body further conprising an actuating nenber

configured to change the proximate end fromthe cl osed

position to the open positiaa; a plurality of

separabl e absorbent el enents | ocated within the

p 38S AXRYAYd SElidapita ﬁx@xeao@iﬁlﬁiéﬁ H@édle@é}g vale d:oﬁlpﬁ"llsi‘ﬁg%e step of
nper.neabl e sheath covering at |east a partion of an

e%@@wgﬁ cgghetenfdeapiig,injegtion mm [PaETAn QPeRiRg of Hredueriasdvated

C aBRIldIedsRElve. body having a cavity; a novable frit

di sposed in said cavity, wher eby said frit is
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52. The catheter cleaning device of claim 51, further comprising an antimicrobial

solution dispersed in said scrubbing foam and brushes.
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53. A catheter cleaning device, comprising a body having a cavity and a compressible
position; a scrubbing foam disposed in said cavity; wherein said scrubbing foam has a
fluid impermeable side that faces outward from said cavity, and a needleless port
disposed in said cavity.

54. The catheter cleaning device of claim 53, further comprising an antimicrobial

solution dispersed in said scrubbing foam.

55. A catheter cleaning device, comprising a body having a cavity, said body having a
closed end and an open end; a scrubbing foam disposed in said cavity, and an

antimicrobial solution dispersed through said scrubbing foam.



