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Introduction

Results Conclusions

Antimicrobial (AM) performance claims for , , - —— - -
Category echnology echnology Mechanism of Action Antimicrobial |JAntithrombogeniclLimitations % Reduction in Microbial Colonization after 24-hours compared to o :
catheters vary across manufacturers, as Application Effect /Antibiofouling S initial challenge * Chlorhexidine-eluting PICCs and CVCs

Process Effect

they alre Often based on dlfferent benCh‘ Eluting Minocycline/ Surfaceimpregnation  Antibiotic release; inhibits protein synthesis X Resistance risk, limited protection Plain PICC Fluoro-Polymer PICC Chlorhexidine PICC demOnStrated the brOadESt SpECtrum

. Acti Rifampicin and RNA transcription respectively against gram-negative bacteria and Staphylococcus epidermidis ATCC 35983 -1,499.22 -1,113.13 100 . . . .
top and animal test methods. These Rotence) none againstfung Candida albicans ATCC 10231 82.96 08.55 100 and greatest magnitude of antimicrobial
differences can make direct product Miconazole transcription and membrane-associated —

Rifampicin + Surfaceimpregnation  Antibiotic/antifungal release;targets RNA Resistancerisk, limited gram-negative Enterococcus faecium ATCC 35667 _249 87 _136.54 100 . . . . .
. activity among all antimicrobial
enzyme respectively Enterococcus faecalis ATCC 49532 -3,648.94 -5,195.52 100

com pa rISOHS m|S|ead|ng ApprOprIate lonic Silver Surface impregnation or Silverion release; multi-target bindingto Rapid inactivation in protein-rich Acinetobacter baumannii ATCC 19606 -07,964.24 -63,566.17 100 CathEte I'S evad I Uated .

bulk distribution proteins, membranes, and DNA with oxidative environments due to silverion binding Escherichia coli ATCC 35218 -10,465.95 -6,880.86 100

CathEter SGIECthn reqU|res evaluatlng dependingon stress-mediated damage to plasma proteins, chloride ions, and Pseudomonas aeruginosa ATCC 27853 -26,440.48 -52.855.22 100 ¢ ChlorheX|d|ne'GIUt|ng CathEte I'S redUCEd
manufacturer Silverion release; multi-target bindingto sulfur-containing biomolecules : . . . . .
Klebsiella pneumoniae ATCC 10031 -163,547.26 -72,998.55 100 m |Cr0b|a| COIOn |Zat|0n 3 nd th rom bUS

whether the test methods are comparable protns mens fd”;;jg;d PRAwith oxidative 2:5,'2;”;‘;‘,;“;:232;g‘;::f;;;";?nd,ng Citrobacter freundii ATCC 8090 -10,465.95 115,892.22 100

to simulate real-world clinical cond itions, as to plasma proteins, chlorideions, and [l Serratia marcescens ATCC 8100 -20,033.01 -37,389.42 100 accumulation more effect|ve|y than non-
) ) sulfur-containingbiomolecules Methicillin Resistant Staphylococcus aureus ATCC 33591 -1,499.22 -2,057.29 100 .

we ” asS u nderSta nd | ng the mECha NISMS Of Silver/Platinum/C Bulkincorporation Methicillin Resistant Staphylococcus epidermidis ATCC 51625 97.35 99.30 100 el Utl ng ﬂ UorOpOIYme - d nd P H M B+P EG_

. ; . arbon Vancomycin Resistant Enterococcus faecalis ATCC 51299 -2,376.90 -1,653.51 100
action Of Catheter S AM tEChnO|Ogy’ and Its Carbapenem Resistant Enterobacter cloacae BAA-2468 -21,472.91 -15,892.22 100 baSEd Catheters'

|ImltatIOnS. Chlorhexidine Surfaceimpregnation  Chlorhexidine cationrelease; Membrane Requires controlled kinetics to avoid Carbapenem Resistant Escherichia coli BAA-2469 -219.09 -701.51 100 ¢ In d Z'hOur n Vltro bIOOd ﬂOW |Oop

disruption, destabilization and cell lysis via early burst depletion; potentialinsertion il Carbapenem Resistant Klebsiella pneumoniae BAA-2470 -42,943.62 -11,755.20 100 d I I t I t d h .
% Reduction in Microbial Colonization after 7-days compared to MOAQcEl, p dalelel d esion was

cationic binding site bleeding at initial higher dose
release .
M ethods Chlorhexidine+ Surfaceimpregnation  Dual antiseptic release; chlorhexidine cation Limited activity in long dwelltimes Organism Initial Challenge com pa Fa ble d mOng non-el uti ng PICCS
e causes membrane rupture andsilver, and Minocycline/Rifampin | Silver/Carbon/Platinum Chlorhexidine/Silver
sulfadiazineions bind to proteins, membranes, y cVe P cVe sulfadiazine CVC (data not Shown ) .

and DNA with oxidative stress—-mediated

damage and folate-pathway inhibition Methicillin Susceptible Staphylococcus aureus ATCC 29213 100 -140 100 ° |In Clinica”y simulated ovine mode|5’

° Classified VaSCUIar Catheters b AM Staph'ylococ?us epidermidis ATCC 35983 100 99.96 100 L .
Y Non-eluting PHMB+PEG  Covalentbonding Contactkillby PHMB throughmembrane v/ Limited antimicrobial activity as kill CaligiaaldivicdiisAIIC AL -200 95 100 chlorhexidine-eluting catheters led to

tec h No I (@) |t’S MmecC h dan |S m Of d Ctlo N an d : disruption, destabilization and cell lysis and depends direct microbial contact; Enterococcus faecium ATCC 35667 99.96 99.96 100 . . e . .
I | m |tat| o ngSy’ a5 Wel I 15 man ufa Ctu rl ng f:ﬁlslfllt\:sn) PEG reduces microbial and protein adhesion by short-term resistance to biofouling Enterococcus faecalis ATCC 49532 99.96 -380 100 Slgn Ifl Cd ntly h Igh er th rom b UusS rEd U Ctlo N
//

forming a hydrated, sterically repulsive surface : P .
layer gahydrat t yrep Acinetobacter baumannii ATCC 19606 100 -860 99.76 Compa red to nOn_elutlng fluoropolymer_

prOCESS baSEd on pUthIy avallable Gold/Silver/ Bulkincorporation Reduces microbial attachmentvia v Limited antimicrobial activity as kill Acmeto,ba_Cter C_alcoacetlcus CMPC-1 100 52 100 d PH M B PEG b d h
) . i . . . Palladium alloy electrochemical effect altering surface redox depends direct microbial contact Escherichia coli ATCC 35218 100 60 100 dn + -Dase Cat eters'
Man ufa cturer’s |nf0rmat|0n d nd scle ntlflc potential Pseudomonas aeruginosa ATCC 27853 64 100
Klebsiella pneumoniae ATCC 10031 100 100
d ata . Hydrogel Bulkincorporationor  Hydrophilic network absorbs water to form X No kill mechanism, ineffective if Enterobacter cloacae ATCC 13047 100 100

. . surface coating hydrated surface layer reducing protein layer contamination occurs; does not : »
e Pe rfO 'M ed Simu |ta neous testi ng Of Se I ect dependingon deposition through steric repulsion, which suppress planktonic load CHTOAGHEY WISl AITEE SO0 100 100 REfe re n ces

manufacturer leads to indirect thrombus reduction Serratia marcescens ATCC 8100 100 100

tECh nOlogieS to com pa e AM Effica Cy, Methicillin Resistant Staphylococcus aureus ATCC 33591 100 100

Poly(2- Surf ti Amphiphilic; tesint diat terl . . .
Bl urtace coating mphiphilic; creates intermediate waterlayer - X Carbapenem Resistant Enterobacter cloacae BAA-2468 80 09.96 1. V.E. Wagner and N. Gupta, 2017: Implantable Medical Devices Treated with

RN - g methoxyethylacry reducing protein layer deposition which leads o . . , .
hel nocon |pat| b| I |ty, d nd d nt|th ron |b0gen IC late) (PMEA toindirect thrombus reduction Carbapenem Resistant Escherichia coli BAA-2469 99 .84 100 Antimicrobial Agents. In: Zhang, Z., Wagner, V. (eds) Antimicrobial Coatings and
) ( ) PR ) . : :
Modifications on Medical Devices. Springer, Cham. https://doi.org/10.1007/978-

( AT) pe rfO rmance. Carbapenem Res!stant Esche.rlch/a coli BAA—2471 99.86 100 3.319.57494.3 .
Fluoropolymer/  Bulkincorporation Creates low-surface energy surfacereducing X Carbapenem Resistant Klebsiella pneumoniae BAA-2470 40 100 2.K. Giare-Patel, M. Stewart, and N. Gupta: Catheter Technologies: Is eluting

® Uti I iZEd in Vitro an d in ViVO m Od e I S fO I Fluoro-oligomer protein layerdepff:nsition which leadsto indirect Carbapenem Resistant Klebsiella pneumoniae BAA-2472 74 99.98 technology or non-eluting/non-adherent technology more effective in
thrombus reduction Carbapenem Resistant Klebsiella pneumoniae BAA-2473 -40 100 preventing thrombus accumulation? Poster presentation at AVA, 2014.

tESting = that were dESigHEd tO Simu Iate 3.H. Weber, S. Moss, and N Gupta: Efficacy Comparison of Three Different
. .« . Y i - i Reduction in Bacterial Adherence on AM CVCs Antimicrobial Central Venous Catheters in Reducing Microbial Colonization.
clinically relevant use conditions. % Thrombus Weight compared to Control after 14-days in

compared to Control after 14-days in a Sheep Poster presentation at Annual Scientific Meeting of Association for Vascular

a sheep model with Staphylococcus aureus infection model with Staphylococcus aureus Infection Access (AVA), 2012.
g o : s | e - 4.N. Gupta, K. Giare-Patel, S. Moss, and H. weber: Can PICC Technologies

CHX-SSD CVC ‘ o ) 2 Plain (CO“thl) PICC ‘*- “ . e e ———— ‘{;' E—— ' = Prevent Catheter Colonization by CLABSI Causing Pathogens? Poster

A | - - . 0 e Ao—— w— - = . ' 5 e presentation at AVA, 2014.
LI m Itatlons & DISCIOSU re 4% —a o A — v ) '_ - 100% 5.N. Gupta, K. Giare-Patel, H. weber, and S. Moss: Are PICCs With Eluting

_ - | Technology More Effective Against Antibiotic Resistant Bacteria Than Non-
FIuro-oIigomer PICC ;:Q' : - & — P - a— g ——— eluting Technology? Poster presentati9n at AVA, 2014. = |
o e - - T — ‘ : - . ‘ 6.N. Gupta, H. weber, S. Moss, and K. Giare-Patel: Are Antibiotic Resistant
46% - | T — ' " ) “Super Bugs” a Real Challenge to Antimicrobial Central Venous Catheter
.. Performance? Poster presentation at AVA, 2014.
nOt reﬂeCt CI N |Ca| OutCOmeS. PMHB-PEG - ) . N — I _ - ) ) i S 7. Sylvia CJ, Wagel MA, Giare-Patel K, Spangler TA, Breznock EM, Gupta N. (2018).
PEMA PICC | B s o i - — = ¢ . . Chlorhexidine-coated peripherally inserted central catheters reduce fibroblastic

B CVC S~ _ .
¢ ChlorheX|d|ne‘based CathEterS dare 592% ~ ‘. ‘ . o AD . : s 599 "f.-; e — s - 4 2 - i “ zlsg.ve formation in an in vivo ovine model. Journal of Vascular Access. 19(6):644—

Man Ufa ctu rEd by TEle'ﬂex . f =_____ Pus, phlebitis, vessel wall fibrosis 8. N. Gupta, H. Weber, S. Kemper, S. Kemper, and M. Koehler. Comparative

)~ - > g _ - _ | | _ | _ . _ Performance Evaluation of Central Venous Catheters with Two Different

.AUthor |S d TEIEflex employee Control CVC ,‘ . - . | . Yy : >3 CHX PICC _ : ' s sl A — e : Antimicrobial Technologies. Poster presentation at AVA, 2021.
* Study funded by Teleflex; data on file. ‘ _ ot I 19% | E o ——

* In vitro/in vivo sheep model results may

Log,, Reduction

CHX-SSD PHMB-PEG
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