CATHETER CLEANING DEVICES This application relates generally to the field of medicine and
more specifically to catheter devices. BACKGROUND OF THE INVENTION 5Central venous catheters
(CVCs) are indispensibie devices for medical practice, particularly among critically ill patients, cancer
patients, and those that receive intravenous feeding. These devices allow for the rapid infusion of
concentrated medications, fluids, or blood products that can otherwise not be administered via a
standard intravenous catheter inserted into a peripheral extremity vein. Although such catheters supply
necessary vascular access, they also 10put the patient at risk for significant infection, which can be

life-threatening. There are an estimated 3 million CVCs inserted each year in the USA and
200,000 in Great Britain (Little andPARHEF R iréihg SIROBRBYVEZES-44, 1998). in the USA, such
catheters rema for tim 15 mill heter days (1 catheter.i in, atlent for 1 day =
1 catheter day)Lif; IC o’ﬁgafrltl/la%egrsﬁtgeﬁ%?\}ﬁ %r@erfqﬁgmféflgg%n&g 0{55%0 Ko t'fteter related
15bloodsHEH |ﬁ?§tf’t?én is the most frequent cause of hospital-acquired bacteremla (Valles etal. Clin.
Infect, Dis. 24:387-395 (1997). 80,000- 400 OOO central venous catheter (CVC)-related bloodstream
infections (CRBI) occur in the USR&dnRY bspital BNy B8 ed by an average of a week, and
2,400- 60,000 patlents die (Mermel, Ann. Intern Med 132: 391 402 (2000); Raad and Darouiche, Curr,
Opin® Crit. Care $¢364L ¥ero S6RATL(F BES are indisprrsibie SgTRss 67 PY8ive ATED93): CDC, National
Nosocontatinieeliorscoyprilancti ystern) (AMS)sepotaahtacse mmany:frennQetaber 1986-April

1998, issped;dNendd Ay AM1BIeE!: HoRiFal &&é&?o%éém(é&%@a Rigipuing etk AR ResNIr. Crit.
Care Med. 1 O 976 981 (%\999 Relg}o eé at., Am. J. Resnir, Crit. Care Med. %ﬁ& 1027- %030 (2000);
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interscie%@@&ﬁétéﬁ%%ﬁﬂ%m@ﬁbﬁﬁhA@@ﬂﬁW@hWﬁ%w Bapukrasess-Grky Altferican
Socigty fenMierehiotogyribd {1099 -fstimaies ehitiecannualreastafaating 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)rnEhezpsenainnatieess sailteterdaveasdias haen assosiateshwith evo increased risk

for bloodstrea #@J?;C&O{hg%%%r man §hakd dogalialn ol %?«Zz:”w?%z“(m%%gg Sl waegntect. Dis.

179:442-448, (1999 Most catheter-re od"stream inre ons aSSOCIatEdSWI'[h the

use of Iorfﬁ“'t‘@’r‘?ﬁ%@ﬁ‘f@t@’sa&@fﬁm)l§t%‘r‘H‘?fb?ﬁ“é‘ﬁ?f6fﬁYﬁﬁa‘la&Wémlﬁé’ﬁHn“a s8B5Eduent
colonizatiombefthrie cathETeTs hidne Thiednd) roay e gedontardinated @4En. isteorgasins are

presgnt oaébese&e{ﬂﬁta%w{t@%&qmqeemwhye@%atﬁmcgemew@weeecretlons
wounds, postamy and feces, and.thg, ike. o JIAMBAITIEr10.1ne,hub suface from the physician or

nurse

bloodstream infections (CRBT) ocour in the USA anmually, hospital stay is prolonged by an
average of a week, and 2.400- 60,000 patients die (Mermel, Ann. Intern, Med, 132:321-402
{2000}; Raad and Darouiche, Curr. Opin. Crit.Care 2:361-3651996; Armow =t al., Clin, Infect.
20 Dis. 16:778-784 (1993); CDC, National Nosocomial Infections Surveillance System (INNIS)

report, data sunimary from Cctober 1986-April 1998, issued June, 1998, Am. . Infect. Confrol
26:522-333, (1998); Digiovine et al, Am. [, Respir. Crit, Care Med, 160:976-981 {1999} Relio
et al., Am. J. Respir, Crit. Care Med, 162:1027-1430 {2000); Scufir et al., Infect. Controt Hosp,
Epidemiol. 20:396-401 {1999); Kiuger and Maki, Abstracts of the 3%th Interscience Conference
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on Antimicrobial Agents and Chemotherapy. San Francise, CA: American Society for
Microbiology, 514 {1999)). Estimates of the annual cost of caring for the CVC-related infections

in these patients ranged from 3296 million to 52.3 billion in 2000 (Mermel, Ann. Intem. Med,

132:395 {2000)). The use of needleless catheter devices has been associated with an increased
risk for bloodstream infection (Kellerman et al., [ Pediatr. 129:711-717 {1996); Do et al, I,
30 Infgct Dis, 179:442-448, (1599)).



manipulating the catheter (dice et al., Lancet 2:1258-1260 (1989)). Most episodes of CRBI are caused
by coagulase negative staphylococci, Staphylococcus aureus, enterococci species, Kiebsielia
pneumonia,.Escherichia coil, and Candida species (CDC. Guidelines for the prevention of
intravascuiar catheter-related infections. MMW11. 51:3-29, (2002)). ICThe catheter hub (junction of the
catheter and intravenous tubing) has been identified as the primary source of CRBI in patients that
have an indwelling catheter for >10 days (SitgesS&rra and Linares, Lancet 1:668 (1983); Sitges-Serra
et al., Surgery 97:355-257 (1985); SitgesSerra et al., JPEN 8:668-672 (1984); Linares et al., J. Olin.
Microbial. 21:35vikB866{1R85xcRanrsbiatdatreSu geryi 36 BUTEE ] 4:¢0Q79), Mbraetal o4 nfﬁg:-ts@ontrol

Hons. Epidamich 122233 84 hH 1Mok ARneL i faliRaNiSn 2 QB Sl 3t 4001 Goyza et al.,
Hasp. Infect. %4 279- (2118%5% O“i%)" Salzman and Rubin, Nutrition /3:15S5-17S (1997); Tan et al.. J mfect

Dis. 169: 1395 R S Ea R a RA B ST g A S RAT SR, 35%%sary to draw
blood sarfiffEas ddﬁﬁﬁ‘ﬁ@f’é? herdieentert ididhorgsarsteiial Hatitenom crsordemisresnsiesent on or
nearhy (ostemy awbfies, stk fkin ctracheasideny blanketclpti Iﬂ@}rth@e extersiah hubssrface 20arc

transferr el t's $€/S+ 0 ) d eter hub is
nandled (e e e e s b i
punctureF &R MR BAEER TIBRILTH ﬁfﬁam@ﬁé?ﬁﬁsrﬂ?@%&&ﬁ%?ﬁéc(é?%ﬁﬁér et al., Olin.

Nuts. 6: 3f@@(@W@mw%a@ﬂé&WwMe&@ma@mmwto&nwreeafbgﬁieconnectlon with

15intravepRisntthing mRphWRIBRok dasicasd shesilicalywasrayent b @pgbendoluminal catheter
microbial colonization. Prevention of hub colonization, and therefore ofhub mediated infections is

depgodent on t%@&&i@éﬂ&%@f{ﬁ@e&%m%Mﬁ&@ﬁ%@%ﬂﬁ%@@éqmﬁﬁ%@&%éﬂm’agU“ng direct

|nject|ons and. durin bIoodf Q c\{}\/[gltlh% rotgrﬂ;%n l%mgat1 ggtglt. ?éggl Sof he hub while
connecteoin to tl%% xperimen afe?/ ence has Shown that entional f % 8V itacEBacterial

contaminfBA TBAdE RIS 0osreRite RS AR p AR corithitanemi GAShapploprbtdimisinfected hub
and that disinfectiof®fthe fasbeoary \wilk peavant ent) 99%mokiicrobiol. 21:357-360 (1985); Forss

et al., Surgery 86:507-514 (1979); Moro et al., Infect. Controt Hops, Epidemicl. 15:253-264
15 (1594); Liop et al., Clin. Nutr, 20:527-534 (2001}; Bouza et al., 1. Hosp, Infect. 54:279-287,
(2003}; Salzman and Rubin, Mutrition 13:155-175 (1997); Tan et al., L Infect, Dis, 160:1302-

1397 (1994)}). The hub is ofien contaminated during manipulation recessary fo draw blood
samples, administer medication, fluid, or parenteral nutrition. Microorganisms present on or
nearby (ostomy, wound, fistula, skin, wacheostomy, bianket/clothing) the external hub surface

20 are transferred to the hub lumen by the patient’s, nurse’s, or physician’s fingers when the catheter

hub is handled (De Ciceo et al,, Lancet 2:1258-1260 (1989)), Even 10-20% of pigeyback side-

ports punctured six times daily become colonized with pathogenic microorganisms (Brismar et
al,, Chn. Nutr, 6:31-36 (1282},

Current hub designs were designed primarily to ensure a tight connection with
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intravenous tubing, but were not designed specifically to prevent hub and endotuminal catheter
microbial colonization. Prevention of hub colonization, and therefore of hub-mediated infections
is dependent on the avoidance of contamination during connection/disconnection of tubing,
during direct injections, and during blood drawing as well as protection against contamination of
the hub while connected to tubing. BExperimental evidence has shown that intentional hub

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

26:377-380 (1997)). Needleless systems now in current use may also result in increased



potential contamination of the internal fluid pathway (Arduino et al., Am. J. Infect, Control 26:377-380
(1997)). Needleiess systems now in current use may also result in increased infection risk when
compared to previous needled systems (Danzig et al. JAMA 273:1862-1864 (1995); Kellerman et al.,
J. Pediatr. 129:711-717 (1996)). These systems differ from older needie-containing systems by nature
of their hub design. Therefore, prevention of hub colonization will reduce or prevent the
introduction of microorganisms into the catheter Limen. Such prevention may be evoked through
careful cleaning and preparation of the catheter prior to use. Often however, such care is less than
optimal afdeétiarsimergenoysiteitionraspeciatyicdaiisetes s iare notpftan. clearisd-appropriately
(Stoner et AlosIREN:AHA392162 £L9R37) 15888 S-HerFaosEyP PO C MaLRNEEE 3 aRA0 (1999)).

Neither thee é:#gg(r}w‘_tl% uﬁgggvlguer;Ig\(f:ka(%grgnoef%%{“ r éhéan Sry%ber membrane 10"piggyback" system have
anti-microbia properﬁeé‘i’a‘nécfﬁ“eref%re requiré strict és&p‘tic manipulation. In addition, proper hub care

requires additio%l tr%i%nin and incr s%st e tirrtLe reql!] ired for alrgadxt%gnstraWeg hegjth care
professionals. efe Fﬁj There exists A et forted nfa%ig:f S G&VIcEE AT CER B effective at
reducing FieredkaniBrtatiinarierineica bampbetéreoRrenden Thk isrevemdfiventbrasdtisfies this need
and 15prevdesgelatectpdvantages: asedt. SHIMMAR ORI INVENT KoM dhe inventian provides an
injection ROt ARmEOMRKSING 2 R0AY-02VINGA.CANLY SR ING S, & disld! fd o a proximate end of

the body; a movable frit located within the cavity so as to form a reservoir between the frit and the
proximate BHGFAIRE BOE £ ithsthis ddiemiatitd o et B TrGE the Ao vabRESH RS AT the distal
end of thetbothP98nd Hrithbstrbantaskmand locatedivithindre oabvityddiacestthandistal end of the
body o The:pryontior alse-pravidasasataeiarslpsniog-de vice.rRAMRESIG:AAygomprising a
Passage L HIERANT. 1o A rEle ceoing. Sdlacen SR eBIS lp 8 detal end. o
penetrable se. ling element 1ocate(§l) aéjacent the proximate end withifi the passageway; an absorbent
element Iéffﬁtﬁﬁd\/%?ﬂﬁﬁ% BRIERYSH A5 PR RIET @RS end and the penetrable sealing element; at
least one brush located between the penetrable sealing element and the absorbent element; a luer
connector located"WitHiff H5&! 5 s 568 fRa e putmes e aae Bad-anbtrEsHISHe SRS reservoir
formed withirrdbiel passagesiay bbtwabeidhecfies:conrigetor-and thepeneisdbliesaalingeiament.

I3 provides related advaniages as well.

SUMMARY OF INVENTION

The invention provides an injection port cap, comprising a body having a cavity
exiending from 2 distal end to a proximate end of the body; a movable frit located within the
cavity so as to form a reservoir betwsen the fTit and the proximate end of the body: a biasing

20 element arranged to urge the movable frit towards the distal end o the body; and an absorbent

element located within the cavity adjacent the distal end of the body,

The invention also provides a catheter cleaning device comprising a body comprising a
passageway extending from a proximate opening adjacent a proximate end 1o a distal end: &
penetrable ssaling element located adiacent the proximate end within the passageway; an

25  absorbent element jocated 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; 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,

30 The invention additionally provides a catheter cleaning injecition port cap, comprising &
p g inj P D b g

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



30The 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 4 end
operable in a closed position and an open position the body further comprising an actuating member
configured to change the proximate end from the closed position to the open position; a piurality 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. BRIEF DESCRIPTION OF
TEM DRAWINGS The patent or application file contains at least one drawing executed in color.
Copies ottiispaibRtio: pRiedipappheatidrapublicasiationthcolar aransngswikhe pravidethpy the Office
upon reqyestand HEWRERLS érm%ﬂﬁx‘é%?é%éafé%nﬁ'ﬂbl??eﬂn%‘&‘é’é}ﬁ@:%?mQJ:@%SS‘H&%%&& gleaning

device as a cap design. The cap, is made 10up of twa narts, the body 10 and the connector/top 20 as
shown in F1EE’ £* ﬁrérstrrer%%frfg% r&&e@%iasrrsdnrgbmaﬁféﬁdéar%rﬁrn@%am BF SEBRGES 40, 0-ring
50, and sphiigre0: Rt 30domestierdsaivoinZonnahiescavityrtibbobiyn kB dFigurEiRedivdws an exemplary
catheter cleaning device as a penetration desrgn The parts that make up the port of the penetration
desigh include device body 11BRiHT BIEEIRERAON PRk Wi 3ment to the central venous
catheter (CVC) and the feeding tube or male Incr The other parts mclude the bottom plug 120 that is
in the male luer Todthet@ME zpidtan &38icsorubbiry emeorydiopengeltforrid 46icsciidpingfbrushes 150

‘T’?}d sealipgfoamn G Qalzig Wi RSB AR AXEMIRIR L LRNSIRLEIGRNIBY HEVies: 35 d:POR:RPEN design.
e pop

upon request and payment of the necessary fee.

Figure I shows an exemplary catheter cleaning device as a cap design. The cap is made
16 up of two parts, the body 16 and the connector/top 26 as shown in Figure 1. The other parts
include mobile frit 38, open cell wiping foam or sponges 4¢, O-ring 5¢, and spring 60, Frit 30

forms a reservoir 70 in the cavity of body 18.

Figure 2 shows an exempiary catheter cleaning device as a penetration design. The parts
that make up the port of the penetration design include device body 116 with teer threads
15 included for attachment to the centra! venous catheter (CVC) and the feeding tube or male luer.
The other parts include the bottom plug 126 that is in the male luer to the TV, piston 138,

scrubbing memory open cell foam 140, scrubbing brushes 150 and sealing foam 160,

Figure 3 shows an exemplary catheter cieaning device as a pop open design. The pop
open cap design is made up of three parts, the device body 214, the fiuid sheath 226, and
20 scrubbing/bathing foam 238. Also shown is a separate luer activated needleless

valve/port/connector 24¢. The position depicied is the “closed” position.

Figure 4 shows the catheter cleaning device shown in Figurs 3 depicted in the “open”™

position.

Figure 5 shows an exemplary catheter cleaning device in section view,

o]
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Figure & shows a side view of an exemplary catheter cleaning device.
Figure 7 shows a top view of an exemplary catheter cieaning device,

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

measurement of the open position shown.



open cap design is made up of three parts, the device body 210, the fluid sheath 220, and
20scrubbing/bathing foam 230. Also shown is a separaM luer activated needleless
valve/port/connector 240. The position depicted is the "closed" position. Figure 4 shows the
catheter cleaning device shown in Figure 3 depicted in the "open" position.  Figure 5 shows an
exemplary catheter cleaning device in section view, 25Figure 6 shows a side view clan exemplary
catheter cleaning device. Figure 7 shows a top view of an exemplary catheter cleaning device.

re 8 shows an exemplary catheter cleaning device in the "open" position, with a measurement of the
open position s sHigure H: showsanrexe mplartmateshitenwithineaswement of its diameter.
Figure 10 shows a male iuer entering an exemplary catheter cleaning device. Figure 11 shows a male
luer locked into Bimexdmgiaty: aatheiarcleaning deseapianfdgutedR-ahysaitep view of a male iuer
inserted and locked into an exemplary catheter cleaning device. DETAILED DESCRIPTION OF THE
INVENTION  Fie:presendavedatarpraiddescalhetemelieaniag.devicasthatareeffective at
reducing microbial contamination of a catheter port entry. The catheter cleaning devices of the
invention reducgihegpniential fonntioducingifeatiansiitocapatiertviaa atheipipodanisy. The
catheter %@Q@ﬁgi@&ﬁgyices of the invention reduce microbial contamination at a catheter port entry by
continually cleaning the port entrance by bathing it in an antimicrobial solution. The catheter cleaning

devices also incorporate scrybbing,sutfaces-thatfunctiontoscrub the. catheter connection as well as

apply antimicrobial solution. Thus, the €atheter port 1S bathe if anti Obial solution, keeping the

parts aseplic ang, gl faRd 3L AIRHIBRALOCIRING SRYAR R ERRAENAIRRER Rt in dsgjoned to be
microbial contamination of a catheter port entry. The catheter cleaning devices of the invention

reduce the potential for introducing infection into a patient via a catheter port entry. The catheter
10 cleaning devices of the invention reduce microbial contarnination at a catheter port entry by
continvaily cleaning the port entrance by bathing it in an antimicrobial solution. The catheter
cleaning devices also incorporate scrubbing surfaces that function o scrub the catheier
connection as well as apply antimicrobial solution. Thus, the catheter port is bathed in

antimicrobial solution, keeping the parts aseptic and ¢lean.

15 As disclosed herein, a device has been developed that is designed o be used with a
needieless intravenous system that will ensure the catheter hub is aiways disinfected regardiess of
the technigue used to connect the catheter or lack of catheter care. This device also decreases the
incidence of hub contamination, catheter lumen microbial colonization, and therefore, the risk for
CRBI. This antimicrobial barrier effectively provents endsluminal catheter contamination, 4

20 previous hub mode! that incorporated a chamber of 3% iodinated alcohol into which z needie
would pass prior to insertion into the catheter was gffective in the prevention of endolurainal
catheter microbial colonization both in virro and i vive {Segura et al., 5. Clin, Microbiol,
27:2656-265% (1949); Segura et al, I. Clin. Microbiol, 28:2551.2554 {1990); Segura et al,, Ann.
Syre. 223:363-369 1996)).
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Based on the results of a meta-analysis of eight studies and several more recent
investigations, resulits have shown that skin preparation with chiorhexidine (0.5% or 10%
chloriexidine gluconate alecohol solution or (.5% or 2% chlorhexidine gluconate agueous
solution} is more effective than 10% povidone-todine for prevention of bacterial colonization and
CRBI (Chatyakunapruk et al., Ann. Intern, Med. 136:792-801 (2002); Maki et al., Crit. Care
30 Med, 28:442 (2000); Garland ef al., Pediatrios 107:1431-1436 (2001); Casay etal., I. Hosp,




needieless intravenous system that will ensure the catheter hub is always disinfected regardless of the
technique used to connect the catheter or lack of catheter care. This device also decreases the
incidence of hub contamination, catheter lumen microbial colonization, and therefore, the risk for
CRBI. This antimicrobial barrier effectively prevents endoluminal catheter contamination. A 20previous
hub model that incorporated a chamber of 3% iodinated alcohol into which a needle would pass prior
to insertion into the catheter was effective in the pr&vention of endoluminal catheter microbial
colonization both in vitro and in vivo (Segura et at J. Clin. Microbial. 27:2656-2659 (1989); Segura et
al.. J. Olinafelicrobinls 281 25552 2hé 380 Seglurareial it HignR28:36341868.4096)huh  Based

on the resylis i DAl PAbRIS AL SIBNEANAICS: 208 SYRIAL RIS EGRRLIOY SRIAANARS, results have
shown that skin preparation with chiorhexiciine (0.5 /ﬁ or 10% chlorhexiciine gluconate alcohol solution

or 0.5% ors%% HhittHa&iing gl BoIEE 8k g ¥ iéatiore efie than 10% povidone-iodine
for prevention of baeterial colonjzation and CRESI (Chaiyakunapruk et al.. Ann. intern. Med.
136:792-801 (200%)°ASKT SSan NG HEveshal BENIKGN 48 AR 5060 ‘Catar dUpHratsadhtics
107:1431 54486 2G0 fg5i Caseyretalscd oBBsac@ ihfecinB4iR8S@0(R068)), Therett:stafidard of care
PSS iy o iy e o
nyysing,_protocol; Inpue et al. :581- : Souza et al., J. Hosp,. Infect.
0279 285 (R TR s 2 e B D o R R A R o colonization
of the SRR FEJHOSHIFH EEUITA LR SR RRETTEIEES  infeRnerF slandit Af BB WHEN the mating
Met: fittingris kigertat-niaitie pottra pergen With a<wential venousdathete bW hasto=clean the

entry portupdona HREHRSL WERInEXPOLIMEHis dsA00s there SaslidRtahancahal Hagteria will be
introduced into the Patle,nt venous s¥§t @ﬁ{%gr@%r cleaning of the port e,ntr}/*area allows the
e r

bacteria t8°eHtBFRE HERPTHE HreBafiavs AT e iétgé’lifga VAiBBIE TSP TEA R fental
insertion By EAtHATIEd pHsHH Rap ke Bed Blede BEqsRRTIATdERANtimicrobial solution such as isopropyl
alcohol (WA) and chlorhexidine (CHG) mix. This solution has been shown to be very effective against
bacteria and othermsicip brgaitisngsnerally Qs repiydiuspitatsapdneraliyraseca grscadure @ simply wipe
the area afithemestwith tMrge Ghiloiarie PTMeRamieRdViPESsT RESR: WIRES AR BOLQASY:te use on

Smalig bj evceliﬂsy A q;elétlﬁ'fﬁ as to who and how the ports are cleaned in determining how well the bacteria

count is reduced. Improper, hurried, or sloppy cleaning procedures will lead to a greater chance

of bactertal ingress.

As used herein, z “bloodstream infection” refers to a blood culture that is positive for

microbes such as bacienal or fungal microorganisms.,

20 As used herein, a “catheter-related bloodsiream infection” or “CRBI refers 1o the
occurrence of a bloodstream infection in a patient with a central venous catheter (CVC) in whom

another source of infection is not wound, urine, respiratory, or intra-abdominal in origin.

As used herein, “catheter endoiuminal colonization” refers to the presence of viable
microorganisms such as bacteria or veast, which can be grown in culture, on the inside walls of a

25 catheter in the absence of pesitive blood cultures or any septic focus.

As used herein, & “catheter hub” refers to the junciion 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 juer fitting of &

30 needleless injection port.



15very subjective as to who and how the ports are cleaned in determining how well the bacteria count
is reduced. improper, hurried, or sloppy cleaning procedures will lead to a greater chance of bacterial
ingress. As used herein, a "bloodstream infection" refers to a blood culture that s positive for
microbes such as bacterial or fungal microorganisms. 20As used herein, a "catheter-related
bloodstream infection” or "CREW refers to the occurrence of a bloodstream infection in a patient with a
central venous catheter (CVC) in whom another sburce of infection is not wound, urine, respiratory, or
inrra-abdominal in origin. As used herein, "catheter endoluminal colonization" refers to the
presence of viahle-misreoamismsc kg advactaraior yeasesighictnérs baysolfrad eulture, on the
inside walls of a 75¢ el ; e itivig; Blpash it esonaBySepticdasislly  As used
herein, aqgggﬁg g?ﬁi%ﬁ%%%%&?%&ioﬁ%ﬁ%%? the f}ntr?veno%g c%}hetf?{h%rb%g;tﬁg}ganous tubing
or other deddticiiielit Joned ipg 8&#%55%8}%’?,%’nénﬁﬁgﬁtlaésﬁggro! ides a catheter cleaning device
that is a eapistesigh. Tieotap Hesighforhetathewneldarinsg e licere Serendy i Pieibard iuer
fitting of aBAnegdlelessinigclioniROtsifion, oh EXRTplancathrtescibaningideidethat is a cap
design contains a body 10 and a connector/to own.InEi q Tola\ViK|
connecto?ﬁ%ﬁﬁog%éon%e&mu Fa%%%%giﬁld%vvelég! / o%%g%%géﬁle}éﬁg?ﬁgdg%%iﬁgﬁ%@amgﬁ%uring final
assemblyiBepust fis BrhistpartdendimerNirsds TSI %%?%F‘Cﬁﬁséetré'? KIGARIAY Jevice that is a
cap desighdnchieaanebiledfite30:farslendttcier uficlebinimicsningisriubpenie KEErH ISHHY surface

such as aﬂ‘{é"(fjﬂi@@ L%QE&%%%W&%%%%%%@%M&tﬁg%@%&skg&&éﬂﬁa@eaﬁ{m spkation into its

reservoir and a spring 60 to push fit 30 distally when .tf@ device is not installed,anta gyt Reservoir
70 id%or dreERIfhicrobls BETtATSH BEEH S TPR &id CH rgﬁ%ianfcsr(g%r}a ngrirgram%% J solutjon. The device
cleans thes@\IE freediiosisiaior tyndertsiiies GATO IS RSP AftFT AREFREHTRGTIRE MBBAS it 30 up into
10reservei-4Rslhe-inarensrdRiassUigdaiheptessareir fodobs:tide. SEheionthrolghiitie frit 30 and
attached to a catheter, this device s removed, but can be tethered to the CVC port by an optional
strap that runs between connector/top Z6 and the port. The spring 6¢, during removal of the

device, pushes the frit 36 out, creating a slight vacuum, which draws the solution back into

o
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reservoic 7. This vacuum iimits the amount of solution evaporation when the cap is not
installed onto a iver fitting. When the cap is then reattached to the fuer, the frit 30 is again forced
into reservoir 76 and the solution is foreed into frit 3¢ and foam 48, re-bathing the necdlelzss port
in antimicrobial solution. As the frit 3@ is pushed further into reservoir 7€, the device can

20 optionally contain a window to observe a visual indicator, in which O-ring 50, which can be
cotored 1o facilitate visnaliization, can be visualized through a clear section on the side of body
18, indicating the antimicrobial solution is low in volume and & new cap shoutd be instalied. The
frit 36 and scrubbing foam 40 and the positive pressure on the antimicrobial cleaning solution

continually bathe the port entrance. The negative pressure from the reservoir limits evaporstion

b2
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of the cleaning solution when not attached to the catheter port.

in one embodiment, the invention provides a catheter cleaning devics, comprising a body
having a cavity; a movable frit disposed in the cavity, whereby the frit is positioned to form &
reservoir in the cavity; a spring disposed in the reservoir; an o-fing disposed between the it and
the wall of the cavity; and a scrubbing foam disposed in the cavity proximal to the frit and diszal
3¢ tothe reservoir. The catheter cleaning device can further comprise a window positianed to
indicate the position of the fiit in the cavity. The catheter cleaning device can further compriss

an antimicrobial solution dispersed in the reservoir.



into the foam 411, which in turn bathes the port opening in th- antimicrobial solution and has a
scrubbing action on the luer top, injection port piston, and threads, When a male luer is to be attached
to a catheter, this device is removed, but can he tethered to the CVC port by an optional strap that
runs between connector/top 20 and the port. The spring 60, during removal of the 15device, pushes
the fit 30 out, creating a slight vacuum, which draws the solution back into reservoir 70. This vacuum
limits the amount of solution evaporation when thegcap is not installed onto a leer fitting. When the cap
is then reattached to the iuer, the frit 30 is again forced into reservoir 70 and the solution is forced into
frit 30 and foamid@nse-hrathingithent) @ediglessdparioviantnicrebial seluton cdsphentit-3.45 pushed
further intp, tgservair: Qe de¥ioR can-gooptionall.contain,a YiRA L0 QRRRRE.a-Hipualdndicator, in

which 0-ring 50, which can be colored to facilitate visualization, can he visualized through a clear
section o' IHE SRS BIBGALE, I ITIg RS MWRTR OB IHF EBILIGE R RIsw HEOORMTE B 2 new cap
should bebinstleidnTHiadit 86 andrstiubbimgfodmt4dvand thediasitve pféssureypmdre antimicrobial

cleaning seisigncantiodalixRathethaRost antancenkhefagaiiveopressyie. figmudheeservoir limits
evaporation of.the cleaning. solution when nof attached (o the gatheter port I one embodiment,
the invention proJfaes A’catheter clea‘ﬁlngoo'lewce, @omprlsmg a body having a cavity; a movable fit
disposed in the cavity, whereby. the fit.is positioned to form a reservoir in the cavity; a spring disposed
in the reservoir; %‘nﬁrbﬁﬁ%i%‘l%%%g%?gét%\%e@ﬁ'e %?fttgﬁal? fég’i/\/eé[ﬁ%?ltihcea%g\’{l s?jrfsaen%%rg} y L?B{)ing foam
disposed fritmBledy/isliptoRTTE tohife Frdisduried] Sthe the 1esBivsir AnHeiealvierer sREafifis device can
further compeisieracwindomipasiiicneaiccinticatetheigagtiepoatihe fit in the cavity, The catheter
cleaning device can further comprise an antimicrobial solution dispersed in the reservoir. In
another embodimentethediwantionphguides abrimeciione porteiy, canipricingachdibnRaving a cavity
extending fromadigiabend 0 A-RreximateeachelineRodk. amoMahis,fritlcated within the cavity so

as to form a reservoir between the frit and the proximate end of the body; a biasing element arranged

of the bod ,
to urge thE OV DS AR PR ST ERIR)® AR 8 ARSIREN RIBHE 1B  Hted within
the cavity adjacenethredistahe hotgechodyomsticheamdnjeetorrpofttbapettie fiersar Ibetisomprised of

a porous JaHer@me inkk@h ReiP sanabinainvantianiine biasirgslgment can comprise a
spring, for example, a helical spring, which can be located within the reservoir. An injection port cap of

the imyention capGantaitian shisespertRlenaniaompHsingasnones: ddin-ananhadinant of an
Injection pl%zfxgtcaa gol(%{otnh g‘f IQ ggy&hqpﬁépxgefgf%ﬁy cg%r_%%'&_f;'a%%ﬁ? gmet%istai end of the body. The body of
an injection port cap can further comprise a window positicned to indicate a position of the frit or

to indicate the level of liguid in the reservoir.

In an injection port cap, the cavity can comprise a closed end at the proximate end of the
20  body and an opening at the distal end of the body. In such an injection port cap, the reservoir can
be located between a top surface of the frit and the closed end of the cavity. Generally, the
opening of the cavity of an infection port cap is sized io accommodate a catheter. In a particular
embodiment, the opening of the cavity can further comprise screw threads adjacent the distal end

of the body, for example, where the screw thread are configured to accommeodate a luer fitiing of

2
n

a needleless injeciion port.

In an injection port cap of the invention, the cap can further comprise a sealing member
focated between a side surface of the frit and an inner surface of the cavity. For example, the
sealing member can comprise an slastomer o-ring tocated around the side surface of the frit. An
injection port cap of the invention can further comprise an antimicrobial solution located within

30 the reservoir,



provide a fluid pathway between the reservoir and the absorbent dement. The liquid in the reservoir of
an injection port cap can be forced through the frit to the absorbent element when the frit is moved
against the biasing element towards the proximate end of the body, Generally, the cavity of the
injection port cap of the invention has a substantially cylindrical shape. 15in an injection port cap of the
invention, the absorbent element can be located along at least a portion of a circumference of the
cavity adjacent the distal end of the body. The body of an injection port cap can further comprise a
window positioned to indicate a position of the fit or to indicate the level of liquid in the reservoir. In an
injection port caji; thetsavitybodirear e seventinspd-ao atthieprexdmaie entdehthe2@body and an
opening abthe.disiakienghoriebRdinsHehATINISSHRN-POIL AR SBAISSRRYOIL Gan.be located

between a tog, iurfac,e of the fit and the closed end of the cavity, Generally, the opening of the cavity of
an injection POt capie SEPToHEL Fhim BHATR HEEn B IR D BPa U BN iNERI O B pening of
the cavity BaFRriogiegcdomipridessmrew threads adjacent the distal end of the body, for example, where
the screw thread are configured to accommodate a luer fitting of 25a needieless injection port. In
an injéction port sagreftherinasirion: itheinmgeean farihe s comprisena sealihgs member tedated between
a side _surta@g?aa‘, tomdit ﬁ@;@i@‘?mrb%ugm@@ a@f;ﬁh@%@\é@%&f&ﬁ&ﬁﬁ@@{%&ﬁ&&%‘{@%@ SRS C?nh
comprise astomer 0= acated. around.the side surface of the fit. Ap injection port cap of the
invention C@gﬁg%ljr???g“%g&%geﬁgn%%%ﬁgf% a1 Sofition 525?%51 if{ﬁi%'sgg%&eaﬁesre?%%{méugep in
another efBBEREEE IR FRIRIGR BrévIBES At ahéterrd @ifmd Helhisdrranmpsspbivatiation design.
The penetfiatibficesige feraoathétes tletring deviceteplacestbereniventneadielss injection port

with 20 alliagoe.desian. Thisdrdeeas e eedilssn iecion AULAGIENIACSH N the design.

An exempégr.'%l gaﬂgter gleakning devi%g havm%a ;)e,netra on de}%{ as parts that maké up the port,
which inclide device Body 110 with 1aer WP HETLEY RSP St SRS R B RS ¥Entes Penous catheter
(CV'C) anriife Feledlipgdutreast rivie dud pdedcmigiate BscTyer & iferoptains Fmtiodedivttoniuplug 120 that
is in the male iuer to the CVC and piston 130 that is compressed to allow fluid flow. Tne new parts of
the device are the'scatistngemifcesrshorippperreaitfoadsztOrerB e tibbingibri shetick59 to assist

cleaning ofdhe ifeo0WDsiaaane isplasermetaiasrybhinsosWiacenidth anpisealingdoam 160 to

retain solujon aue prglest agelnst evaparalion, Sealing foam {60 siould semain moistand
antimicrobial. Reservoir 170 contains antimicrobia solution. e Catheter cléaning device having a

penetratioR 8sigh Fapeicd st Sirasriinclar ke poret 168 envecsebiing faebhfanse to the
catheter bycthesbpnef tiefpisterdsaingoMtnuatyplibbathed &, antinicrobiak 60 hiicsnsuehias

1PA/CHG soluitian: Whendhe: Biale e a0 MestohiS robiat solution is displaced into the reservoir

178. When the male luer is removed, the scrubbing foam 146 resumes its position and covers the

26 port opening and bathes it in an antimicrobial solurion such as IPA/CHG solution. The brushes
158 and sealing foam 160 also resume their original positions to seal out the microbes. The
antimicrobial solution re-penetrates brushies 15¢, scrubbing foam 140, and sealing foam 166,
cleaning them and malking them anti-microbial surfaces. The scrubbing foam 146, sealing foam

16%, and brushes 156 of the device protect the catheter emtrance from microbial ingress,

3]
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in another embodiment, the invention provides a catheter cleaning device, comprising 2
body having a cavity; a piug disposed in the cavity; a piston positioned proximal to the plug in
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 adiacent 1o the scrubbing foam,
whereby insertion of a male Iuer allows penetration through the scrubbing foam, brushes and seal
30 and dispiacement of fluid into the reservoir. The catheter cleaning device can further comprise

an antimicrobial solution dispersed in the scrubbing foam and brushes.



needed, it is pushed through the sealing foam 160, brushes 150, and scrubbing foam 140 and
screwed onto the female luer fitting. The scrubbing foam 140, sealing foam 160 and brushes 150 are
pushed to the radial sidewalis, and the antimicrobial solution is displaced into the reservoir 170. When
the male tiler is removed, the scrubbing foam 140 resumes its position and covers the 20port opening
and bathes it in an antimicrobial solution such as IPA/CHG solution. The brushes 150 and sealing
foam 160 also resume their original positions to sea out the microbes. The antimicrobial solution
re-penetrates brushes 150, scrubbing foam 140, and sealing foam 160, cleaning them and making
them anti-microbigakstufaaes chibedsakrhbheg:foanichidodaealingtbam A6 isndebiustesplisof the
device profeetihg, CAINGIer. SRLARCE. I o RISORIGhINgISSRate ofR-ANCIARLEMPAdimRRL. the invention

provides a catheter cleaning device, comprising . a body having.a cavity; a plug disposed in the cavity;
a piston p&ﬁigﬁgﬂ%ﬁH?ﬁF?&?H@%iﬁ?etﬁgng VivA a&bar%%%%ﬁa %’gﬁ% proXimar %Bfﬁ%éapiston; brushes
proximal toassesserabBingbfoient g lsmanpsindaritiin b pastiesvanscaresahiolisa e éadiif adjacent
to the scrubbineieagaiwb erelyinsasionof s-msrie duen abavuspaapimtianithraugh dhenserahbing foam,
orushes apd. seal.30and.displacement oL NG BRIRSROOLIRG.cAlCIELIRANNY drvige can
further comprise an antimicrobial solution dispersed in the s ruf) Ing foam and brushes. 10 in yet
another eGSRt At FVENIBATRSHAELS haRateeersaniiy selike RErspRSRY EIOE comprising
a passageeayrakie neiig:fetamapimdmatecopening sajag entiacprioxinsateerdito cdistal end; a
penetrablersealing.clementlocated adiacantdhs proximate endwitbin thepgasageway; an absorbent
elem%lt located. within thep,assageway between the distal end and the penetrable sealing element; at
least ohe BUSH 10cAted DEIWAEH the penetrable sealing element and the absorbent element; a luer
connector located within the passageway hetween the distal end and the brushes; and a reservoir
formed within the haSEE§E 358&%\?(?’5?? %/r? ﬁ%%‘rnggsﬁtﬁ%ﬂét@? gﬁlé?ttrﬁ%%pseeﬁaelﬁ% Fé‘”gggﬁﬁé’ ‘element, in such
a catheter etefisimed devlasahis fitBrseppriianorieart bealfennieingetconiteasie Tsipdfetrable sealing
element ofpaGatkeler cleanipgidRvieemGaRd A cniTitsaabsabheatiaam the priRiRaaifieiencleaning
device of the, Bveliion-{e-peNelais sealng deviee GaR0e CoRMaUiRd (,.908K'R WA st position.
when a luer ﬁnlng IS inserte within _tﬁe roximate opening and in a second position when no luer fitting
is inséfted RARPPhENSRAIFHARY SPRREC Yo Raf SRETIRESIIN EtfETE SRR BIBhdM L&A BB mpress
radially whése ppssatinginthedhsipositonnd besgpenetrable sealing device can be configured to reduce
evaporation of a fluid within the passage way operating in the second position. In a catheter
cleaning device ohthesdheenticantiedabisodieint etemeat, danamolbde algsatiako pening hearrg a major
axis substaptially: in:\ing With:a-maiQuads@fiiPe.nassagrwak ARIRReLRUs R0l ihe Absarhent
element along its cgentr 0 enig{g can be configured to contact  Juer 20fitting positioned adjacent the
SOTD

luer conneBEBPThAN SRR PR BdBRT A BSHS o ABH SR h S ABE S e S ment canbe Tocated

adjacétt a fdinpeaiiivoidadi et SshiNeTIORNeCloT Hid anbeb emeereftbit BTRERPREIST e{é%ing device
of the inveatigsicandiemhieastpastially imwragnatechwitbradttiicrabiahsalution. The absorbent
element of a catheter cleaning device can be configured to radially compress when a fuer fitting is
attached to the iugheapaesieiement of a catheter cleaning device of the invention can be at least

partially impregnated with antimicrobial solution. The absorbent element of a catheter cleaning

device can be configured to radially compress when a juer fitting is attached to the luer connector
25 such that a portion of the antimicrobial solution wravels from the absorbent element to the

reservoir. The portion of the antimicrobial solution in the reservoir can be located adiacent to an

interface between the luer fitting and the juer connector.

A catheter cleaning device can further comprise a piston located within the passageway
and extending from the tuer connector through the distal end of the bedy. In a catheter cleaning
30  device, the penetrable sealing element can comprise foam. The absorbent slement can comprise

open cell foam.



25such that a portion of the antimicrobial solution travels from the absorbent element to the reservoir.
The portion of the antimicrobial solution in the reservoir can be located adjacent to an interface
between the liter fitting and the iner connector. A catheter cleaning device can 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 30device, the penetrable sealing element can comprise foam. The
absorbent element can comprise open cell foam. 1t In yet another embodiment, the invention
provides a catheter cleaning device that has a pop open design. The pop open design for a catheter
cleaning deviceibordsnthecnewipdiesigribd josprtiva moridetly prbeaceldanae detivatbdthstdle less
irrlljection BQH%S}%%@@L ?Fespeswpieﬁmigﬁm@aﬂ&&ua%@mﬂgt@ﬁ@b@smﬂmeemmama%ijemionhporthon
the CVC, catheters. Al) exemplary catheter cleaning.device hayvin en.cap design has the
device bdtff LD 4FEMHIE ’)gﬁ%%et%%ﬁ'éca“ﬁa egcfﬁﬁ ‘{%ﬁ%’%%%?%@?@ﬁﬁ%%’%%‘?ﬁggﬁség%hown in Figure 3,
depicted ireaidralosedt fositdmsFaeé %66‘%/%@“\??6@?1‘05‘%56%&%%%MYEE%H{hﬁ?%an be compressed
so that the device body 210 is in the "open" position (depicted in Figure. 4). The only other part in this
desigh is the cofmrereialiyravetiaiss KRS SOV INCIPNEE A SRS ED FAR AT SRS Miettsk 2 BB The
bathing fogm 23G1hRs:RcRNenYane denlbvit evaporatianinf thercisanmngeotutioF that permeates the

foam. Twg pieces of bathing,foam, 230, e halh evlinders.arebonded docthesdevice body 210
with the rﬁgoﬁﬁ%g?gﬁ%{g%eﬁggg% l?g%}tt%% eﬁg%%is asg,emb_{ﬁ/ IS éh%%ﬁggnd,e‘d anghs led onto the
re’

commercRARPETERABR R dRidtede Mt Lidh ThEEhEPPEa R BEE Contagt With the needleless
valve opesiigoFhigprorithitylewitialicie tSsoreisbity forilrbRI0wrstratdmesdiitrssopening on actuation
and glpsurgiel e capidavionscAln: thentensiantsontact méthuhe:value ppeniogsl alibw continual
bathing with the antimicrobial solution sueh as IRA and CHG solution, The, next step.is hgading the
fluid sheaw%‘tts)%%ﬂélﬁa%ﬁaefgﬁ?f?&@%ﬁ e dlg\v/%gii%o%y 210 aI%n Wle_ base to egreve t leakage of

antimicrolsiiadssiaTe SRERsIdAG R SEEETd A Hb HYF (HEHEERE PP6 ST HICRE MEHBRNE sheath. The
fluid 20sheath R20nanHdisenicadacey 2 Geatri bauttrasonivatbiie detableadhésivety jbinéettogether.

This sheat agts as.a second skinthathelnscartaintheanispicrabiatselplinnwaioses shewcap end on
luer port removal, and blocks debris from entering mto}Q}e g}art Q?n the T ga%r} Is g@mstglﬂg(g. Finally
the amtimiSFBMEPSIRATBATE BATRE 1 KE SR OBBIR oA 256 e

an oslu{e a%
Internal to the membrane. |
the constant contact with the vaive opening will aliow continual bathing with the antimicrobial

sofution such as IPA and CHG solution., The next step is bonding the fluid sheath 228 to the
external surface of the device body 210 along the base to prevent feakage of antimicrobial
solution and along the spines on the body to ensure proper placement of the sheath. The fiuid

20 sheath 220 and device body 210 can be ultrasonically welded or adhesively joined together. This
sheath acts as a second skin that helps contain the antimicrobial solution, closes the cap end on
luer port removal, and blocks debris from entering into the part when the luer port is installed.

Finally the antimicrobial solution is added to the scrubbing foam 238 internal to the membrane.

This final assembly is then used instead of a standard needjetess port of the CVC so that

the entrance to the catheter by the top of the needless valve/port/connector 246 is continualiy

3
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bathed in antimicrobial solution. When a iuer needs to be connected to the port, the device is
squeezed on the bumped sides, which splits open the bathing foam sorubbers 236 and reveais the
female luer fitting in a cleaned condition (see Figure 4). The male luer is inserted and the sides
are reieased, enveloping the connection in a protected environment. Upon completion of

30 accessing the needieiess valve, the maie tuer is unscrewed and removed, and the foam is
comprassed together over the nesdiess valve opening, re~bathing it in antimiceobial solution until
the next access is needed. This closed posttion aiso protects the valve opening from direct

contamination from external sources. The foam 230 protects the entrance from microbial



This final assembly is then used instead of a standard needieless port of the CVC so that the entrance
to the catheter by the top of the needless valve/port/connector 240 is continually bathed in
antimicrobial solution. When a luer needs to be connected to the port, the device is squeezed on the
bumped sides, which splits open the bathing foam scrubbers 230 and reveals the female luer fitting in
a cieaned condition (see Figure 4). The male luer is inserted and the sides are released, enveloping
the connection in a protected environment. Upon ¢dmpletion of 30accessing the needleiess valve, the
male tiler is unscrewed and removed, and the foam is compressed together over the needless valve
opening, feskathifgeitirviantinmierobidhsetotistionmt) teen e tdersbty Aedeet s THISERSEH position
also protegiisihacyahve, eneningi o divet sontaminationdram axenghsasesshellbe fean 230
protects the epntrance from micr%bial 12 ingress, T ice body is @ fi ' en the
sides of tﬁ@% '?ﬁgé SPe sfﬁumeag%é), ,& tﬁeeryp‘?gg IC %FZ* onr%?s,hg%%ﬁ%gt g%%o?r é%%@ﬁéﬁ Ec?é@\%gg gpen and
allowing ait&essths BRsigseviaBoTHeE iief¥Msath is made of a very elastic material that stretches
open from the force imparted on it from the plastic device body as it deforms. An exempiary
cathefer cleaning®iexsEwiarepitss Giarigans Beeds CRPEREEBMISIHR “cathBtér EIEAMIRY device is aiso
referred tahrfRin Remncan @ itARCRErAnExemplany tatiiatet Aleamingdevicamas prodisced, as
shown in Eigures 6:12.and deseribed inExamle:bh-insyet anaiberssbediments the invention provides

a catheter cleaning device, comprising a body having a cavity and a compressible position; a

scrubbing foam disgesethin U A fhaaB R sEUbbin e daRadid impapmagble side

that faces outward from the cavity, and a needleless port di%%osed in the cavj%. ﬂ%ucﬂtlda catheter
cleaning deWAgE RaPR AREY SO A S SRR RYSBIEF &St R RS ER e R the serubbing foam.  In
still akbtherrerpibdkimentbthe frvmiton Prisitesmashinside diedansg rpeatbRgsoitceatyidofiprising a
body comprisiag RRassAaMREEX @BLING FIRPEamAIa @Rt taley istahendidhehbpseximate end

operable in a closed position and an %%F&e%i&;i{gg; the body further comprising an actuating member
configureda?c') change the proxinate end from the c%osed position to the open position; a plurality of

separable absorbent elements located within (e passagRuaY adiacent e piieh galapd a fluid

impermeable shea coverlng&g&_ east a portion ofPan‘ exterior of the _boc?y. In'such a ?aﬂé‘?tﬁ[ cleaning
injection pePrEESng R bASY GIBBPK EREASATERBRIFE EXITSTEG TERRp Proximais end 1o a distal end; the

15  proximate end operable in a closed position and an open posifion; the bedy further comprising an
actuating member configured to change the proximate end from the closed position to the open
position; a plurality of separable absorbent elernents located within the passageway adjacent the
proximal end; and a fluid impermeable sheath covering at least a portion of an exterior of the
body. In such a catheter cleaning injection port cap, the absorbent elements can be impregnated

20 with an antimicrobial solution. The absorbent elements can form a substantially closed surface
when the proximate end is operated in the closed position. The absorbent elements can be

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

Int a catheter cleaning injection port cap of the invention, the proximate end can be
configured to accommodate a luer fitting when operated in the open position. {Une or more of the
25 gahsorbent elements can be configured to contact an exterior of a luer fitting being inserted in the
proximate end. In a catheter cieaning injection port cap of the invention, the plurality of
separable absorbent elements can include two substantialty half cylindrical sponges, wherein the
sponges are adjacent one another when the proximate end is operated in the closed position and

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

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

deformable material. The actuating member of a catheter cleaning infection port cap of the



20with an antimicrobial solution. The absorbent elements can form a substantially closed surface when
the proximate end is operated in the closed position. The absorbent elements can be spatially
separated from one another when the proximate end is operated in the open position. In a catheter
cleaning injection port cap of the invention, the proximate end can be configured to accommodate a
Met fitting when operated in the open position. One or more of the 25absorbent elements can be
configured to contact an exterior of a lucr fitting beifg inserted in the proximate end. In a catheter
cieaning injection port cap of the invention, the plurality of separable absorbent elements can include
two substantatiyrhaif cytindical spengesowhaseibizinerspomyesudiezasitatorruonarafiother when the

proximate,nd. is. aRetated in e £losed Hasiien.and spparate: bameansasptbebmiben the proximate
e I O eetnl G OBER ool o 20TRe A .2, calne GhSIsANING. Legllon Rol.aap. of he
invention &RIE n L SErE I A S B P RIAEHAT The actuating meniber of & Catheter cleaning
injection pertisapsotse IS sadahtorrsirrsompbhde die IBastbPRSESMptassipt pstRdA FiBEEding
radially outwarsidrapcacmnaier @sisefthecpassagensayickes examier srhenithe atieasudhe:
compressigle, potion.is cempreaseh e proximate.end jsdmihe.open RASIien: s whep the at least
one compressible portion IS uncompressed, the proximate end is in the closed position. The distal end
of a catheFOPER9Ea MR GIFIEESY S cap can he bonded to a needleiess valve. For example, a bottom
surface of the absorbent element is adjacent an opening of the needleiess valve- when the distal end
is bonded to the HESHIBRESSRRBE Ve L AP BRLTAR O R O A B TR AV R T #8lude
antimicrobiaé setitfisrs el andisaritizeccathetorportismnesidrronseptivodimanttiredntimicrobial
solutign is;ambduraehdOiserrenv-alsrbol andtehicihexidina-er agreausehlathexisineskbr example,

the antimicrobial solution can contaj 0boutO_ o0 4 abg)%lgo/ hl rp%jg lycanate (CHG),
o1 tlori%%%w}%lg %ul}%%:&/am anoui%ﬁc Orﬁté i éﬁa%gu? 8.“2%?@;6%& 0.5%, about 1%,

particularlyoa%ou t 4%, for example, abo .1%76,, %, ¢ g
about 296, 3Bt 85%, BBEEYLYS: SpcueEsvic- et BbE 2ot o73%5 288t B aBdtit' 608 Ghout 10%. A
particularlpusetohastimiesobiab solutiolvissabe 2 ¥hotx GPhextiding i 70% Bopropplalédhol: Other

suitable algahals can alse DRiMSEH:WIMLES abalcehnlsicths.pisahploenssaibsTangssdirom about

50% tq about 80%, in particular about 70% or 75% algo ol. Alternatively, an aguequs solution of
chIorﬁ\%xidfﬁ%‘ﬁlﬂﬂ%ﬁ?@%ﬁ?’fﬁe@?&ﬁ(gfg 8f %gfﬁr GETS %%%ﬁ? v o%ﬁ%?gg} %érﬁgeﬁggsesan
antimicrobiahsclitiv 0B teabauittiiie Briimiershruosb(Hlors Ththdeisdintiamatiisdetivatives, for
example, iggipaiesoaigonet dacexamples 38eradinaipd-aigehokiand pouidoneriotioef example, a
10% .SOIUt.Igé?"f SF QUsl SaH'taQ'es%%%?a‘?%ﬁﬁ%ﬁ%@%&%&’é@9‘:&%@Lﬁ(&?&ﬁl&%&“&@%é&&hﬁésé&@%@kﬁ@”t'm'CfOb'a'
solutions include i ver sulfadiazine or other ) o

and its derivatives, for exampie, iodinated alcohol, for example, 3% iodinated alcohol, and

20  povidone-iodine, for example, 8 10% solution, or other suitable concenmrations having
antimicrobial activity. Other suitable antimicrobial solutions mnciude silver sulfadiazine or other
antiseptics. It is understood that mixtures of various antimicrobial agents can also be vsed.
These and other antimicrobial solutions are well known to thoses skilled in the art (Segura-etal, L
Clin. Microbicl, 27.2656-263% (1989); Segura et ak., J. Clin. Microbiol, 28:2551-2554 (1990},

25  Segura et al., Ann. Surg. 223:363-369 1996); (Chatyakunapruk et ai., 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. Infeat, 54:288-293 (2003)), Inoue et al., JPEM 16:581-585 (1952);
Bouza et al., ], Hosp, Infect, 34:279-287 (2003)).

While the catheter cieaning devices of the invention described above and depicted in
3¢ Figures i-4 show specific embodiments, it is understood by those skilied 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



antiseptics. It is understood that mixtures of various antimicrobial agents can also be used. These and
other antimicrobial solutions are well known to those skilled in the art (Segura-et al., i. Olin. IViicrobioi.
27:2656-2659 (1989); Segura et al., J. Olin. Microbial. 28:2551-2554 (1990); 25 Segura et al., Ann.
Sum. 223:363-369 1996); (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., S. Hosm
Infect. 54:288-293 (2003)), Inoue et al., WEN 16:584-585 (1992); Bouza et al., 3. 1-iosp. Infect.
54:279-287 (2003)). While the catheter cleaning devices of the invention described above and
depicted i AREIgLERS:A < :Shaw s peeifitienmbbein enidifitisandé rstonthbythesehskilteiben ¢he art that
modificati%sirgjcm%gevices 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 14 skilled in

the art can readiyEleURIE AR HIEAHARS A SERSIeV SN dRNIGRS DLt nvertion

For any of the catheter cleaning devices of the inyention, va.riou§ modifications, can.be made to
facilitate rERHRFRMRTFY Sﬁ‘tocfréﬁﬁ?ﬁ?ﬁ%‘giﬁ?g‘@fﬁ{f’c?ﬁaﬁﬁaa%tﬁ)ﬂr%6?%?3%?5@5’ EKithin the device.
For egampléha Val e systEm camb.cddad:tey o duce: frasrt an tifieisi Aesb Riisrate device in
order to pgpgitateLusavarihedite: loarn-shaeLriaces aldhed avisgorQptieaally ribesvalve can have an

aperture op iy SHoNas faud A camera. o seal ol e valiedap.aad.cleap Jhan.eaghiag. I
A _

" alve can have ah gneriure Or 1es, su e :
addition, a ﬁressu piston can be used o encourage fluid transfer to facilitate dispersal of the

antimicrobiiil Sk AieR HORSERRIAZo LA RGHETHAR THETASUTER AN AaRG FrE WG THE GREMEm or
detent sysiemctixntbeiipakatietitio sréaterprés suraito facititdte moverrenitightire dntirmickobial solution.

This gan seyede, inareasa dligdcanacitepf ihacatheter plaaningdevices-ofthednnentan, particularly

in the cap design device. Vents can alsﬁo,be inlcluded on thl% gathete cl aniggidec\fi es, LgFeg invention

movergent = antimicrgbial sotion. ARS can serve fICTedses, lkid Ca LY :
to help trans?fer FAUId0 rom a reservoﬁo ma?erlarfs {o [Ee contacteonﬂ the gntlmlcro lal solution such

as the foaf¥esiiag Wi'ﬁé&ﬁfg the invention, particularly in the cap design device. Vents can aiso be

included on the catheter cleaning devices of the nvention to help wansfer fluid from a reservoir
to materials (o be contacted with the antimicrobial solution such as the foams that wipe the

15 threads for the cap design or the foam and brushes of the penetration design. In addition, a
catheter cleaning device can include an additional reservoir of antimicrobial solution that can be
used to replenish the solution available Tor cleaning catheter connections. For example, a
reservoir can contain a seal or valve that allows infusion of antimicrobial solution into the device,
for exampie, by holding the device in a particular position, or the solution can be infused by

20 sgueczing a compressible reserveir. Such a reservoir can aiso be combined with the
modifications described above to facilitate replenishment or dispersal of antimicrobial solution in

the catheter cleaning device.

Additional modifications of a cathster cleaning device of the invention can include foam
formed around a needleless port 1o prevent additional loss of fluid. For example, the foam in the
25  device can have finger iike projections that reach down to the end of the threads of the luer,
closer to the cylindrical body of the iuer body. The fingers can be lightky compressed on an area
to cateh any loose fluid in the device and help soak it into the main body of the foam. This could
greatly heip fluid loss if the device is activated when upside down. In addition, the scrubbing
surface made of foam or sponge can be designed 1o plunge deeper into the device o help wick up
30 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 exampie, evaporation of alcohol, which can be used



15threads for the cap design or the foam and brushes of the penetration design. In addition, a catheter
cleaning device can include an additional reservoir of antimicrobial solution that can be used to
replenish the solution available for cleaning catheter connections. For example, a reservoir can contain
a seal or valve that allows infusion of antimicrobial solution into the device, for example, by holding the
device in a particular position, or the solution can be infused by 20squeezing a compressible reservoir.
Such a reservoir can also be combined with the niddifications described above to facilitate
replenishment or dispersal of antimicrobial solution in the catheter cleaning device. Additional
modificationaofmicatictei-sleaning tevice ofwhe e rticdditerimhdd@cnsiens feried around a
needlelesg port ig.nreventaddiionakloss.of fvid vkos.examplexthe foam in the device can have finger
like projections that reach down to the end of the threads of the hien closer to the cylindrical body of

the luer body. The fingers.can helighlly.compressed aaigh arvadasalahianydossedidid mithe device
and help soak it ina'go the main body of the foam. This could greatl Ip. fluid losg iffhe device is
activated %ﬁﬁ%ﬁg}ﬁ@%&ﬂﬁﬂ%ﬁ%@%‘ & %c?ﬁ%%?ﬁegssgﬁﬁgé%nr#a%%% ,%{%rlrkf or sponge can be
desighed fee phumbindsuriessiitent 16 te vistdes e RV RICHE S0 SR AFIEF B RIFELITH EReARs &4 Mition,
coloration;garbe jRCespesateckinla tha sosthhiag isusface Dinfomam or ethiertcomisoresits of the device,
to help targgthe Sopnealing Werine he.aparaBriale Rasiion ke diees rMekes ks the foam
can incorporate a colo_r%chﬁange that reflects evaép‘gratlon of the antimicrobial soiutiom for example,
evaporatiGAFEICER SRR SRR e STR/EBTEntly indicate a need to use a new device. in
addition, modifications can be incorporated info specific devi}é‘es suita Iet_for thea ‘Egétggqlqeghevice.

For a catheter clEiig et S HURGH R 4 Eap HEE R IREHRNINE BanRATIGS H iteaded mt that can be
used. (o limitcver figltening amt-oveEpressiiizaticirat e Faserbie: PurRRBHIFGIE SHFE St G bbing
surfaceffopmigf the-ramgiesian spaPeIaMitrd SRas Bolimsleamibe itandseaitheduenfittings. in
such a case, a seal is proyided in place of the . retain ihe micrahial, seltiandn the device,
instead, the dev aeC%%R/aﬂf@i %ﬁ Furhl%ir% ?glsgo%t%%?gg%‘afhe the éatﬁeter connllg%tions without the

scrubbing GstewibT bRETHHS. Foing eatielEr s in bR @Rl § Y FEHEtion design, a plastic cap

can be included X s i
For a catheter cleaning device having a pop open design, colored targets on the sides of

[
th

the pop open device can be used to indicate where to push to activate/open the cap,

The invention additionally provides a catheter cleaning device that is a wiping cap that is
suitable to clean sxisting neediciess catheter componemts. Such a wiping cap is a sealed cap with
foam inserts approximating the size of the luer systems, As with the catheter cleaning devices of
the invention, the foam can be saturated with antimicrobial solution 1o clean the ends of

20 peedicless port. This design allows good coverage of the port entry area with antimicrobial
solution. The device can be disposed of after each use, if desired. Such a device conveniently
substitutes for the physical wiping of catheter ports as currently practiced by health cars
professionals and eliminates variability between health care professionals using current practice.
in such a design, the open end can be covered by a cap to prevent evaporation of antimicrobial

25  solution prior to use.

The invention also provides a catheter cleaning device, comprising a body having a
cavity, the body having a closed end and an open end; a scrubbing foam disposed in the cavity,

and an antimicrobial soiution dispersed through the scrubbing foam.

The invention further provides a method of adapting a luer activared needieless valve by
30  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



10to cover the opening to prevent evaporation and ingress of microbes. A catheter cleaning device
having a penetration design can also include foam or sponges placed into the reservoirs to insure
wicking action and full saturation of scrubbing foams. In addition, the scrubbing foams can optionally
be omitted, relying on the brushes to seal and clean the port entrance. For a catheter cleaning
device having a pop open design, colored targets on the sides of the pop open device can be used to
indicate where to push to activate/open the cap, 16 The invention additionally provides a catheter
cleaning device that is a wiping cap that is suitable to clean existing needieless catheter components.
Such a wipingroapaseizeatentisag nidiskeanrinssrrsimsgronimatrrthe et #ea el sistems. As
Witlh the CI%H;@I &%%%rugaaﬂ,?yiﬁ%&%fsa&?gdﬁﬂeﬂaamhaméamﬁl?m;b&mﬁymadewwm timicrobial
solution to clean the epds of 20neediegless port. This design. L covar Lthe. port entry
area with%%’lﬁ%fgr%’ﬁ% <otu |§%fr g ekéa\ﬂ e cgﬁrg}éug%gsgg o?%?e%%%&%%%@%é@girg%%uch a
device coPRASHIEHHP TSR EDIBLIR BOSPRAER ARSI Br e TEtR I B PR R AR R iR ed by
healtly cakegpiaiassionals andelimiaratesikatiediity beteeerichgalfreareqirofessiarats ©sing current
practice. iy such a design, the open end can be covered by a cap to prevent evaporation of
antimicrobial 25solution prior to use. The invention also provides a catheter cleaning device,
comprising a bogy.having A saviiynthe hoduhaving:aslasadisnd.and RpianeR&Rd;iRscrubbing foam
disposed in the cavity, and an antimigro_bialgsqlut%.,cjjsgers,ted th@(})ugﬂ t}p}e Fc&&%i?& foam.

The inverli RIRhBY BHO%AS8 B HSHRBHB SaHtg s [0ET activated needieless valve by 30bonding a
catheter dlgabirrginjiction pon iy Byer whoperiigloter@felerudtivarstPideuesdsFERE, in a
particylar g@mbedimentof the-pathod utbe chRihatesiclepningeirjation feafuean: béeomgiises a body
comprising 3 passAE AN EXISNGNG.IIR e Rrexmals,e0d Dok ead: s piowRale &od operable
in a closed positionh and an open position; the body further comprising an actuating member configured
to change™ ¥ roximate end from the closed position to the open position; a plurality of separable

absorbent elements located within the fgas_sagevva_y adjacent the,SEro imal engéha‘nd g\ﬁfluid
impermeable shEdfHBERERAE Bl Qd EHi R B ARCSREHEFBr A th‘gﬁg?t the achivity the

various embodiments of this invention are also provided within the definition of the invention
15 provided herein. Accordingly, the following examples are intended to iliustrate but not iimit the

present invention.

EXAMFPLE K

Testing of Catheter Cleaning Device for Reducing Microbial Contamination of a Catheter
Port Entry

Z0 This exampie describes testing the effectiveness of the catheter cleaning devices.

The outer portion a catheter cap of a CVC needieless port is swabbed with various
amounts of microbial cultures, Particularly, representative microorganisms are seiected from
Gram positive, Gram negative and fungi. The microbial cultures tested are Staphviococcus
aureus, Klebsiella pneumonia, Escherichia coli, Candida species such as Candida atbicans,

Other microorganisms can simiiarly be tested, for example, Staphylococcus epidermidis,

i
L

Klebsiella planticoia, Pseudomonas aervginosa, and the like. These and other human infectious

microcrganisms can be similarly tested.

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

the male Iuer to the female portion contained within the device, for example with a catheter



The invention additionally provides a method of inhibiting microbial infection in an individual by using a
catheter cleaning device of the invention. The method is useful for inhibiting infection of an individual
with non-viral, non-protozoal, non-mold human infectious 10organisms. Thus, the method is useful for
inhibiting or preventing infection at a catheter site by decreasing the likelihood of infection with Gram
positive, Gram negative or non-mold fungi such as yeast. It is understood that modifications which
do not substantially affect the activity the various éribodiments of this invention are also provided
within the definition of the invention provided herein. Accordingly, the following examples are intended
to illustrateidantmotditit theirresentintientionsE SANMP LEHeTdafineiohCihefdieai dapliftegiDvice for
Reducing Micrebial g%gggy%m%ggm%@mrt Entry 20This example describes testing the
effectiveness of the catheter cleaning devices. The outer portion a catheter cap of a CVC
needleless port ig;Syahhed with:yarous ARQURS ftRiciohiak G4l esRastioylanyrrepresentative

microorgapisms ate selected, fom Gram posiie CLamASgANE AN, ThR Migrabigleultures
tested are ﬁaﬁ‘hﬁoco das‘aure s,%eb&e a pneumonia, Escherichia colt, Canclida species such as
Canditla alsicastbe@tichtnierporganhiandsems S puedisdcfor BxHHRE" SV ccus
epidermidisrciehsiellanplantinetaidPsemdomonas aeruginosa, and the like. These and other human
infections microorganisms can be similarly tested. The testing involves swapping the outer portion
of a catheter cap (the portion through which tlssredeilafer will pass) with 2000 cfuts (colony forming
units) of bacteria or lune:. Other 30amounts of microbial cultures can also be tested. Sterile tubing is

connected to the device, using tHeSHIRIAY &F 3-HETEH HEF8rEA Efitained within the device, for

example with a cagheter 17 daaning devicehaving anessisatioadesigni-aalipadsidbendaiused and
the efif{I}uené is_plate anc} culéured tqidetgct@{g (ggantify microbial growth.

evite 15 Aiso referred to as g~ eap” or

A catheter cleaning device or cap was designed to keep needieless iner valves clean by
encapsulating them in a cleaning solution. A cap was attached to 2 standard production
needieless uer valve that is able to be squeezed open for attachment of a male luer lock. The AB
cap has three main components, the inner shell (white piece; see top view in Figure 7), the outer

membrane sheath (foggy clear exterior covering; see top view in Figure 7), and foam brushes

e
L%

{vellow interior; see top view in Figure 7).

The AB cap was glued over a standard production neediess luer valve, such as an
InVision-Plus® neediess luer vaive (RyMed Technologies, Inc.; Frankiin TN). Any type of
neediess huer valve suitabie for a catheter cieaning device can be used, including any other

20  manufacturers of needless luer valves, The foam brushes abut up to the entrance of the needless

fuer (see Figure 5).

Tiased on the measursments of a typical threaded male juer lock and the opened AB cap,
the luer sasily passes into the device and reaches the plunger of the needieless luer valve (see
Figures 6-12). Furthermore, Figure 8 shows that, with the iuer open, the green plunger of the

25  peedieless 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 1¢, 11
and 12 detail the male luer attachment to the needieless injection port and demonstrate that, once
the AB cap is released, it envelopes the male luer until the process is reversed by removing the

muale uer,



Similar experiments are conducted with other devices of the invention by swabbing with bacteria or
fungi the outer portion of the catheter connection to be used with a particular device. 5The catheter is
then connected, and saline is infused and collected. The effluent is cultured to detect and quantify
microbial growth. EXAMPLE la Generation of a Catheter Cleaning Device This example
describes the generation of an exemplary catheter cleaning device. Such a 10device is also referred to
as a "cap" or "AB cap." A catheter cleaning del&ce or cap was designed to keep needleiess lifer
valves clean by encapsulating them in a cleaning solution. A cap was attached to a standard
production neediélesghiuetiviabmptatiis abfetonseisgticevkelopun fofcamnehmgntdiiomee Jeer lock.
The AS C%l?tbgsé yg,gﬁ%ﬂﬁglgi]g%em?g%gt% &S Shed-fvhita place:eee: iapnHebiRdigure 7{), theh
outer 15membrane sheath, (fo ear exterior covering; see top view in Eigur, ngd foam brushes
(yellow infgﬂgr?°s‘88r?ofﬁﬁléi\/évs?r$ 6%9?5“})6. ﬁgée&%tcc}avﬁﬂ\‘/%é% ghireg n&?@r%%%ﬁdé%%?%&&%ion needless
fuer valveinygeticadasPiavisrsrle i eith rieERESTIRT YRRBER PREEREORTEISGETE : Franklin TN).
Any type ehasediassdierabestiiabiedota cathetendteaningpaevicéoantbenised; drcluding any
other ZOm%Qég acturers of needless luer valves. The foam brushes abut up to the entrance of the
needless bier gee Figure 5). Based on the measurements of a typical threaded male luer lock and
the opened AS cap, the bier easily passes into the device and reaches the plunger of the needleiess
liter valve (see Figures 6-12), Furthermore, Figure S shows that, with the bier open, the green plunger
of the needleless injection valve can easily be seen while the foam brushes of the AS 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 'tier attachment to the needleiess injection port and demonstrate that, once the AS cap
is released, it envelopes the male 'tier until the process is reversed by removing the male fuer. 18



Throughout this application various publications have been referenced. The disclosures of these
publications in their entireties are hereby incorporated by reference in this application in order to more
fully describe the state of the art to which this invention pertains. Although the invention has been
described with reference to the exampled provided above, it should be 5understood that various
modifications can be made without departing from the spirit of the invention. 19 What is claimed is: 1.
An injection port cap, comprising: a body having atéavity extending from a distal end to a proximate

end of the body; a movable frit located within said cavity so as to form a reservoir between the frit
and the proximate end of the body; a biasing element arranged to urge the movable kit towards the
distal end of the body; and an absorbent element Located within the cavity adjacent the

distal end of the Waehjis tREndhis:injection port cap of claim 1, wherein the fit is comprised of a porous
material 3. The injection port cap of claim 1, wherein the biasing element comprises a spring. 4. The
injection port cap .ohelaipridgwwiveredn, thedpasing element comprises a helical spring. 3. The injection
port cap of claim 1 wherein the biasing element comprises a helical spring located within the reservoir.
6. The injection port capredclaiving wiare nadsinbdnteleinented mprisesimgpongef FeTheévinjection

port cap of claim 1, wherein the fit is configured tqdoroyide a fluid pathwag between the reservoir and
the alisorbent element movable frit located Within said cavity 50 as o form & reservolr between the I

and the proximate end of the body;

2 biasing element arranged to urge the movable frit towards the distal end of the

body: and

an abscrbent element located within the cavity adjacent the distal end of the body.

16

[

. The injection portt cap of claim 1, wherein the frit is comprised of a porous material.

[#3]

. The injection port cap of claim: 1, wherein the biasing element comprises & spring.

4, The injection port cap of claim 1, wherein the biasing element comprises a helical

spring.

5. The injection pott cap of claim 1, wherein the biasing element comprises a helical

[ spring located within the reservoir.
$. The injzction port cap of claim 1, wherein the absorbent element comprises a sponge.

7..The injection port cap of claim I, wherein the frit is configured o provide & fluid

pathway berween the reservoir and the absorbent element.

2. The injection port cap of claim 7, wherein a Iiquid in the reservoir is forced through
Z0 the frit to the absorbent element when the frit is moved against the biasing eiement

towards the proximate end of the body.

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

shape.

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

25 ieast a portion of a circumference of the cavity adjacent the distal end of the body.



8. The injection port cap of claim?, wherein a liquid in the reservoir is forced through 20the fit to the
absorbent element when the flit is moved against the biasing element towards the proximate end of
the body. 9. The. injection port cap of dialm 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. 20 11. The injection port cap of
claim 1, wherein the body further comprises a win@dbw positioned to indicate a position of the fit. 12.
The injection port cap of claim I, wherein the cavity comprises a closed end at the proximate end of the
body and an opéningtatitiresdistabeneboff tieibddyBidy TReMEEIEIFRYTRH b SHIRTI2, wherein
said reservoir is ggm(p@yﬁgmt@atgpsﬁwﬁmfﬁae frit and the closed end of the cavity. N. The
injection port cap of claim 12, wherein the opening of the cavity is sized to accommodate a catheter.

15. The injection; porican;oficlaim-d eapMprerain theepening elthe eavitiésdbpsdOaamprsing screw
threads adjacent the. distal n{% %1; tge bgd&/ml& The injection port, %p{lggg@i_m 15, wherein the screw

. proximate en O il DCELTE S GIst .. .
thread are conflé’ure 0 accommoadate a luer ttlnggoaf anee IereSS |nject|on port. 17. The |nject|on

port cap of claimi%, erein the cap further comprises a seaLing memb E;é?,«%%@&»@@éé{‘@% a side

surface of the fit And'an RET SUITACE OF ﬁgéi ltr:%\i/ff BT aélcfrﬂeglf?gﬁrf)sort cap of claim 17, wherein the

sealing member BEf R cad ATl % g BdEEEEAPound the side surface of the fit.

14. The injection port cap of claim 12, wherein the opening of the cavity is sized to

accommodate a catheter,

15. The injection port cep of ciaim 12, wherein the opening of the cavity further

10 comprising screw threads adjacent the distal end of the body.

16. The injection port cap of claim 15, wherein the screw thread are configured to

accommodate a luer fitting of a needieless injection port.

17. The injection port cap of claim 1, wherein the cap further comprises a sealing

member Iocated between a side surface of the frit and an inner surface of the cavity.

15 18. The injection port cap of claim 17, wherein the sealing member comprises an

eiastomer o-ring located arcund the side surface of the frit.

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

iocated within the reservoir,
20. A catheler cleaning device comprising:

20 a body comprising a passageway extending from a proximate opening adjacent a
proximate end to a distal end;

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

25 the penetrabie sealing eiement;

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

absorbent element;



19. The injection port cap of claim 1, further comprising an antimicrobial solution located within the
reservoir. 20. A catheter cleaning device comprising: 20a 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 25the penetrable seafing element; at least one
brush located between the penetrable sealing elei¥ent and the absorbent element; 21 aluer
connector located within the passageway between the distal end and the brushes; and a reservoir
formed within the passelgesvayrivetwésattdevitiin torprstprardthecpa et St ®ement. 21.
The catheter cleghingsdgyice of claim 20, wherein the luer connector is a female luer connector. 22.
The catheter cleaning device of claim 20, wherein the penetrable sealing element comprises
absorbent foam. 23. Frrescatbieforutdarinin s Reesastiainy 20 ci BRIy thepETietArI& S ealing device
is 10configured ie.ppemdedmadésRasition when a luer fitting is inserted within the proximate opening
and in a second position when no luer fitting is inserted within the proximate opening.

21. The catheter cieening device of claim 20, wherein the luer connector is o female luer

LA

connecior,

22. The catheter cleaning device of claim 20, wherein the penetrable sealing element

comprises absorbent foam.

23. The catheier cleaning device of clairn 20, wherein the penetrable sealing device is
10 configured to operate in 2 first position when a luer fitting is inserted within the
proximate opening and in a second position when no luer fitting is inserted witbin the

proximate opening.

24, The catheter cleaning device of claim 23, wherein the penetrable sealing element

compresses radiallvy when operating in the first position.

15 24 The catheter cleaning device of claim 23, wherein the penctrable sealing device is
configured to reduce evaporation of a fluid within the passageway operating in the

second position.

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

20 passageway,

26, The cathster 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 cathezer cleaning device of elaim 20, wherein a bottom portion of the absorbent

25 siement is located adjacent a top portion of the luer connector.

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

partially impregnated with antimicrobial solution,



24. The catheter cleaning device of claim 23, wherein the penetrable sealing element compresses
radially when operating in the first position. 1524 The catheter cleaning device of claim 23, wherein the
penetrable sealing device is 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 20passageway. 26. The catheter cleanitig device of claim 25, wherein an inner surface of
the absorbent element along its central opening is configured to contact a liter fitting positioned
adjacent the luergomheetoiseter cleanidy ddhhies céithater2élodrarsipdeytewbolanie@0itwherein a bottom
portion of the abé&{hgmw@mrg aarl;ﬁ@@;@ Wﬁﬁ?é?ﬁfﬂnmmfﬂ&[é@féﬂ% li4er GRRBASEQGR. The
catheter cleanlngpdewce of cl ereln t atr)lst%r\% N ele@]gg%ls ga}srﬁoagttg hl/_llmpregnated
with antimicrobiaf 8ot REH™ ﬂfganf’ﬁ"elcé e er & eaning device of claim 2 erein the absorbent
element is configaventas- radially compress when a bier fitting is attached to the Met- connector such
that a portion of the antimicrobial solution travels from the absorbent element to the reservoir. 30. The
catheter cleaningdeVisecuhetaimiersing Revisinofriapo ifo iV etraie B aaiikebsiaPs SitBITRP#e reservoir is

located adjacentsnandnieHacadhetvecndhed venditing anmihe:.bierconnantoieJitilhecatheter
cleaning device gf claim 20, further comprising a piston located within the passageway and extending
from the luer connector tﬁrough the distal end of the body. 1032. The catheter cleaning device of claim

20, wherein the peneliabie.seaina sierient compines faat. . e salbelar.clsaningagyice of claim
20, wherein the absorbent element ¢ co‘anrlses open cell foam. 34. A catheter cleanlfn |nJect|on port
cap, comprising: .the passageway and extending from the luer connector through the distal end of the body.

16 3%2. The catheter cleaning device of claim 20, wherein the penetrable sealing element

comprises foam

o3

33. The catheter cleaning device of claim 20 wherein the abscrbent element comprisss

open cell foam.

34. A catherer cleaning injection port cap, comprising:

ok
A

a body comprising a passageway extending from a proximate end to a distal end;
the proximate end operable in a closed position and an open position;

the body further comprising an actuating member configured to change the

proximate end from the closed position to the open position;

a piurality of separable absorbent elements located within the passageway

20 adjacent the proximal end; and
a fiuid impermeable sheath covering at least a portion of an exierior 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 eiements
25 form a substantially closed surface when the proximate end is operated in the closed

position.



ISa body comprising a passageway extending from a proximate end to a distal end, the proximate end
operable in a closed position and an open position; the body further comprising an actuating
member configured to change the proximate end from the closed position to the open position;

a plurality of separable absorbent elements located within the passageway 20adjacent 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, wBérein the absorbent elements are impregnated with
an antimicrobial solution. 36. The catheter cleaning injection port cap of claim 34, wherein the
absorbent eleméfitsTermetisebstantial ipictvoe dsuace whish theroginthecaiNbrRroperaiét in the

closed position. ,3%,Rhe FApaiRCIRAN NG NRstoRRAMeapairiRinndds viemeinithasasarbent
elements are spatiall¥] separated from one another when the proximate end is operated in the open

position. 38. ThEEaiHster cleaning injection port cap of claim 34, wherein the proximate end

configured to ac odate a iuer fining.when operated in the. open position. 39. Th heter
cleaning injectioﬁgggﬁ%gﬁ § eélgﬁ?ra} 3 g\?\'ﬁ%%trlg? 8%15*‘ r%@?’émo %h_‘é"%lﬁ?‘é‘é‘r‘ifé’ X %,gﬁrﬁgn%éggée configured
to corftact an exwiSeUEa ferRmmpiiy issEried IMPMCPIEEH e e REcN49SHIAR catheter cleaning
injection port cap of claim 34, wherein the plurality of 10separable absorbent elements include two
substantially half8y(frdrietissprorefadnginisraion prstss v eid igte ‘Adfaet R BReCaRIie When the
proximate end is;ppgrated dmthe alosodposition @nc.aepasateifrarhadne @ndthérinhiesetise proximate
end is operated 1& éggo}g%eaga%%gition. 41. The catheter cleaning injection port cap of claim 34,
wherein the body Is constructed 150f a deformable material. 42. The catheter cleaning injection port

cap of claim 34, yheggin g actaling. MRS EORNsPaAkIaask AR AAMRiEasiRieportion protruding
radlallg/ outward from a major axis of the passageway. . o .
¥ separable absorbent elements include two Substantially half cylindrical sponges, wherein

the sponges are adjacent one another when the proximate end is operated in the closed
position and separate from one another when the proximate end is operated in the open

pesition.

41. The catheter cleaning injection port cap of claim 34, wherein the body is construcied

15 of a deformable material.

42, The catheter cleaning injection port cap of claim 34, wherein the actuating member
comprises &t least one compressible portien protruding radially outward from & major

axis of the passageway.

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

position.

44, The catherter cieaning injection port cap of claim 34, wherein the diswal end is bonded

1o a neadieiess valve.

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

bonded to the necdleless valve,



43. The catheter cleaning injection port cap of claim 42, wherein when the at least one 70compressible
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 ion. 44. The catheter
cleaning injection port cap of claim 34, wherein the distal end is bonded to a needleless valve. 2545.
The catheter cleaning injection port cap of claim 44, wherein a bottom surface of the absorbent
element adjacent an opening of the needieless vakfe when the distal end is bonded to the needleless
valve. 24 46. A method of adapting a luer activated needleless valve, comprising the step of bonding
a catheter cleantify ihjeetiod pbrtezipoydicandpeaihreefitsyaivactRarpeg hekdIgRseivalve.  47. The
method of claim #isueseindhe cathrighsleabinginjegtiorcampamprisese habedysamprising a
passageway extggecg{é% from.a proximate end to a distal end; the proximate end operable in a closed

position and an open posssi\f?'o\ﬁe;' the body further comprising an actuating member configured to

change the proxipatg, end 1o Mg, (losedBesiRR L. CRERABSIHARKen cap comprisd:PIually of

separable absorbent elements located within the passageway l0adjacent the proximal end; and a fluid

impergneable sheath cawinguaidassta posional anexieokof therdosiyrAddAcatimtercdeaning
device, comprising a body having a cavity; a movable fit disposed in said cavity, whereby said frit is

positioned to form a reSERBHAERMATARATIDE YriRlgEEpYYEeP iAFE U FEETROBH %n o-ring disposed
between said frit and t%%\goac%f%gﬁég comprising an actuating member configured to change the

proximate end from the closed position to the open position;

a plurality of separable absorbent ¢lements located within the passageway

10 adiacent the proximal end; and
a fluid impermeable sheath covering at least a portion of an exterior of the body.
48, A catheter cleaning device, comprising a body having a cavity; a movabie frit

disposed in said cavity, whereby said frit is positioned to form a reservoir in said cavity; 2

spring disposed in said reservoir; an o-ring disposed between said frit and the wall of said

[
La

cavity; and a scrubbing foam disposed in said cavity proximal to said frit and distal to

said reservoir,

49. The catheter cleaning device of claim 48, further comprising a window positioned to

indicate the position of said frit in said cavity.

50. The catheter cleaning device of claim 48, further comprising an antimicrobial

20 solution dispersed in said reservoir.

5. A catheter cieaning device, comprising a body having a cavity: a plug disposed in

said cavity; a piston positioned proximal to said plug in said cavity; a scrubbing foam

proximal to said piston; brushes proximal to said scrubbing foam; 2 seal proximal to said

brushes: and a reservoir in said cavity adjacent to said scrubbing foam, whereby insertion
25 of a male Iuer allows penetration through said scrubbing foam, brushes and seal and

dispiacement of fluid into said reservoir.

52. The catheter cleaning device of claim 51, further comprising an antimicrobial

solution dispersed in said scrubbing foam and brushes.



15cavity; and a scrubbing foam disposed in said cavity proximal to said frit and distal to said reservoir.
49. The catheter cleaning device of claim 48, further comprising a window positioned to indicate the
position of said fit in said cavity, 50, The catheter cleaning device of claim 4E, further
comprising an antimicrobial 20solution dispersed in said reservoir. 51 A catheter cleaning device,
comprising a body having a cavity; a plug disposed in said cavity; a piston positioned proximal to said
plug in said cavity; a scrubbing foam proximal to $aid piston; brushes proximal to said scrubbing foam;
a seal proximal to said brushes; and a reservoir in said cavity adjacent to said scrubbing foam,
whereby insertidii ofaathater bierraipiryiparetratisineroogh aaiase rabBITG$SaPmBrERSHES and seal
and displacemeptgfifiuid o Saldrasenpisadn Tha catheteneteaning dedibinptelainmsd, further
comprising an aptimicrobial solution dispersed in said scrubbin 25 53. A catheter
cleaning deviceﬁ@é%ﬁ’ﬁgﬁﬁaaqﬁgf ?ﬁgg?ﬁﬁ'saagg@ﬁ?gasz? §%§r%%%ég§%§ %%esgigi%%}%%%rubbing foam
disposed in saiciéRgiss WRFLTAYEid scrubbing foam has a fluid impermeable side that faces outward
from said cavity, and a needieless port disposed in said cavity, 54. The catheter cleaning device of
clain53, furtherSéo Mg arranrEConrRIESiBT HidpE SetP TPERESS ABEME 54, 55. A catheter
cleaning device scRimgrising-a:badys fdaxingingduity,. 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. 55. A catheter cieaning device, comprising a body having a cavity, said body baving &

closed end and an open end; a scrubbing foam disposed in said caviry, and an

antimicrobial solution dispersed through said scrubbing foam.



