
US 2007015462 1A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2007/0154621 A1 

RAAD (43) Pub. Date: Jul. 5, 2007 

(54) METHODS FOR COATING SURFACES WITH Publication Classi?cation 
ANTIMICROBIAL AGENTS 

(51) Int. Cl. 
(76) Inventor: ISSAM RAAD, Missouri City, TX A61L 33/00 (2006-01) 

(Us) B05D 3/00 (2006.01) 
(52) US. Cl. ............................................................. .. 427/2.1 

Correspondence Address: 
FULBRIGHT & JAWORSKI L.L.P. (57) ABSTRACT 

2N4€€Ess AVE' Disclosed are methods for coating or impregnating a surface 
AUSTIN TX 78701 (Us) With an antimicrobial agent that involve contacting the 

’ surface With a composition that includes an antimicrobial 
_ agent and a solvent, and curing the surface by applying heat. 

(21) Appl' NO" 11/560,300 Also disclosed are methods for reducing the risk of devel 
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METHODS FOR COATING SURFACES WITH 
ANTIMICROBIAL AGENTS 

[0001] The present application is related to US. Provi 
sional Patent Application 60/738,198, ?led on Nov. 18, 
2005, Which is hereby incorporated by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to the ?elds 
of infectious disease control and medical devices. More 
particularly, the invention provides methods for coating 
antiseptic and antimicrobial compositions onto a surface, 
such as the surface of a medical device. 

[0004] 2. Description of Related Art 

[0005] Medical devices, such as urinary catheters, endot 
racheal tubes and central venous catheters (CVC), are the 
driving and leading cause of hospital-acquired infections in 
high-risk patients. These high-risk patients include critically 
ill patients admitted to the Intensive Care Unit (ICU), cancer 
patients, or patients With chronic diseases requiring long 
term care, such as those patients on total parenteral nutrition 
(TPN). Anti-infective devices coated With antimicrobial 
agents have been shoWn to signi?cantly decrease the risk of 
device-related and hospital-acquired infection. 

[0006] Most nosocomial (hospital-acquired) infections are 
caused by the contamination of medical devices. One class 
of nosocomial infection is nosocomial pneumonia. Nosoco 
mial pneumonias are associated With a very high attributable 
mortality and morbidity. Recent data have shoWn that at 
least 300,000 episodes of nosocomial pneumonia occur 
annually in the United States (Official Statement, American 
Thoracic Society). The attributable mortality of nosocomial 
pneumonia is 33%-50%, hence, around 100,000 patients die 
annually because of nosocomial pneumonia (CDC, 1993; 
Leu et al., 1989). The risk of nosocomial pneumonia 
increases 6- to 20-fold from the use of mechanical ventila 
tion (Of?cial Statement, American Thoracic Society). 

[0007] The endotracheal tube is considered a common 
vehicle for coloniZation/contamination leading to nosoco 
mial pneumonia. The endotracheal tube connects the 
oropharyngeal environment With the sterile bronchoalveolar 
space, signi?cantly increasing the risk of nosocomial pneu 
monia. Endotracheal tubes are typically constructed of poly 
vinylchloride, Which is knoWn to be very dif?cult to impreg 
nate With antiseptic or antimicrobial agents. Thus, there are 
no endotracheal tubes that are impregnated With antibiotics 
or antiseptics currently in use. 

[0008] Another class of nosocomial infections includes 
bloodstream infections. The primary contributors to noso 
comial bloodstream infections are vascular catheters. It is 
estimated that around 400,000 vascular catheter-related 
bloodstream infections (CRBSI) occur annually in the 
United States (Raad, 1998). The attributable mortality of 
these infections in the intensive care unit (ICU) Was esti 
mated in JAMA in 1994 to be 25% (Reiselman et al., 1994). 
Hence, these infections are a major cause of morbidity and 
mortality in hospitaliZed patients. Vascular catheters are 
mostly polyurethane short-term catheters used in the ICU 
and long-term silicone catheters used in cancer/AIDS 
patients. 
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[0009] The most common class of nosocomial infection 
are urinary tract infections (UTI), contributing to 34% of all 
nosocomial infections (Klempner et al., 1998). Nosocomial 
UTI are usually associated With contamination of urinary 
catheters. In addition, nosocomial surgical Wound infections 
are common complications of surgical procedures, particu 
larly in cancer and immunocompromised patients With devi 
taliZed tissue and decreased immunity. Surgical Wound 
infections contribute to 17% of all nosocomial infections 
(Platt and Bucknall, 1988). Many surgical Wound infections 
are associated With the contamination of sutures. 

[0010] Antibiotics and antiseptics have been used to 
impregnate vascular catheters. The concern With the use of 
antibiotics has been that resistance might develop to anti 
biotics, preventing their use therapeutically and systemically 
in hospitaliZed patients. Furthermore, the durability of the 
existing antiseptics has been limited. For example, the use of 
chlorhexidine/silver sulfadiaZine on polyurethane surfaces 
has had limited effectiveness. Moreover, chlorhexidine/sil 
ver sulfadiaZine impregnating the surface of vascular cath 
eters resulted in limited activity against gram-negative 
bacilli, such as Pseudomonas (Raad et al. 1996). 

[0011] US. Patent App. Pub. No. 20050197634 and 
20030078242 describe certain antiseptic coatings on medi 
cal devices. These applications have shoWn that antiseptics 
consisting of antiseptic dyes (such as Gentian violet) and 
quadinium compounds (such as chlorhexidine) are highly 
effective as a combination in coating various medical 
devices and preventing the adherence of diverse resistant 
bacteria and fungi (including gram-positive and gram-nega 
tive bacteria as Well as Candida spp.) US. Pat. No. 5,624, 
704 discloses methods for impregnating a non-metallic 
medical implant With an antimicrobial agent. 

[0012] Although highly effective from an antimicrobial 
perspective, the draWback of antiseptic dyes is their high 
level of leaching into body ?uids (such as urine, serum or 
bronchoalveolar lavage) as Well as their staining potential. 
The leaching into body ?uids might lead to systemic toxicity 
clinically. The staining could lead to a cosmetic problem, 
thus making these devices unmarketable. Thus, there thus 
exists a need for improved methods for coating medical 
devices With antiseptics that reduces the risk of nosocomial 
infections. 

SUMMARY OF THE INVENTION 

[0013] The present invention provides for novel methods 
of coating or impregnating a surface With an antimicrobial 
agent. For example, the inventors have found that their 
method of coating or impregnating a surface With an anti 
microbial agent can be applied in coating or impregnating a 
medical device With an antimicrobial agent such that there is 
a decrease in staining potential of the medical device, 
decrease in leaching of the antimicrobial into tissue, and 
prolonged antimicrobial ef?cacy. 

[0014] The present invention generally pertains to meth 
ods for coating or impregnating a surface With an antimi 
crobial agent, that involve (1) contacting the non-organic 
surface With an composition that includes an antimicrobial 
agent and a solvent; and (2) curing the surface at a tem 
perature that is at least about 400 C., Wherein at least some 
of the solvent that Was contacted With the surface is 
removed, and Wherein the antimicrobial agent coats or 








































