
Urol Res (1989) 17:359-360 Urological Research 
© Springer-Verlag 1989 

Assessment of silver-coated urinary catheter toxicity by cell culture 
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S u m m a r y .  T h e  tox ic i ty  o f  s i l ve r - coa t ed  u r i n a r y  ca the-  

ters was assessed  us ing  a cell  cu l tu re  t e chn ique .  T h e  

i n h i b i t o r y  ef fec t  o f  c a t h e t e r  ex t rac t s  o n  the  u p t a k e  o f  

3H- labe l l ed  t h y m i d i n e  by  m o u s e  f ib rob la s t s  was  m e a -  

sured .  T h e  resul ts  s h o w  t h a t  s i l ve r - coa t i ng  h a d  no  tox ic  

effect  w h e r e a s  s i lve rn i t r a t e  a n d  s i l ve r su lpha te  c o a t i n g  

d id  h a v e  a tox ic  effect .  
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Introduction 

D u r i n g  the  last  d e c a d e  the re  has  b e e n  a g r o w i n g  

in te res t  in the  p r o b l e m  o f  c a t h e t e r - i n d u c e d  u re th r i t i s  

a n d  c a t h e t e r  m a t e r i a l  toxic i ty .  R e c e n t  s tudies  h a v e  

s h o w n  tha t  cell  cu l tu re  t e c h n i q u e s  m a y  be  used  fo r  the  
a s se s smen t  o f  the  t ox i c i t y  o f  ca the t e r s  [2, 5, 7]. P r e v i o u s  

s tudies  h a v e  s h o w n  tha t  s i l ve r - coa t ed  ca the te r s  m a y  

p r e v e n t  the  d e v e l o p m e n t  o f  c a t h e t e r - a s s o c i a t e d  bac te -  

r iu r i a  [1, 3, 6]. H o w e v e r ,  t he  t ox i c i t y  o f  d i f fe ren t  s i lver  

c o m p o s i t i o n s ,  c o a t e d  on  to  ca the te r s ,  h a v e  n o t  b e e n  

t e s t ed  us ing  a cell  cu l tu re  t e c h n i q u e .  T h e  a i m  o f  this  

s t udy  was  to  test  the  t ox i c i t y  o f  s i l ve r - coa t ed  ca the te r s  

us ing  a cell  cu l tu re  t e c h n i q u e .  

Materials and methods 

Various catheters of different composition and coating were used 
(Table 1). The uncoated and silver-coated were of the same brand 
and batch number. All experimental work was conducted with coded 
catheters and extracts to prevent observer bias. 

10 cm 2 of the midsection of the catheter to be tested was placed in 
a vial containing 5 ml of the culture medium. After incubation at 37 ° 
C for 48 h the extract was diluted with medium to give final extract 
concentrations of 10 %, 20 %, 40 %, 70 % and 100 %. Cell monolayers 
of mouse fibroblast were established in plastic multiwell plates. One 
ml of the cell medium was then replaced by the catheter extract from 

the prepared dilutions. Thereafter the plates were incubated for 
further 48 h, Controls were provided using culture medium without 
extract (positive control) or with 5 % formalin in medium (negative 
control).Each extract concentration was prepared and assessed in 
triplicate. 

One hour before termination of the cultures 1.0gCi of 3H- 
thymidine was added to each well. The cells were then rinsed with ice- 
cold 1.5 % perchloric acid, and 0.7 ml of 5 % perchloric acid added to 
each well and heated to 65°C for 1 h. After cooling, the fluid was 
transferred to a scintillation vial and the counts per min for each well 
was recorded. Results were expressed as the mean (N= 3) percentage 
of control plotted against extract concentration. The extract concen- 
tration which depressed uptake to 50% of control (ICs0) was 
determined for each catheter. In a recent study it has been shown that 
high IC50 values are associated with catheters that produce the least 
amount of urethral inflammation [5]. 

Results 

T h e  effect  o f  d i f fe ren t  c o n c e n t r a t i o n s  o f  c a t h e t e r  

ex t rac t  on  the  u p t a k e  o f  t h y m i d i n e  is s h o w n  for  the  

m o u s e  f i b rob la s t s  in Fig .  1. T h e  o n l y  ca the t e r s  wh ich  

d id  n o t  inh ib i t  t h y m i d i n e  u p t a k e  were  the  s i l i cone  a n d  

Table 1. Mean ICs0 values with coefficient of variation calculated 
using mouse flbroglasts (L929) for range of catheters assessed 

Catheter ICs0 mean Range (%) 

Latex 21.7 4.6 
Silver-coated latex 71.2 7.8 
Silver nitrate-coated latex 36.3 6.4 
Silversulphate-coated latex 43.8 7.1 

Teflon (coated latex) 55.3 6.2 
Silver-coated teflon 81.2 5.2 
Silver nitrate-coated teflon 62.4 7.2 
Silver sulphate-coated teflon 64.9 6.3 

Silicone nontoxic - 
Silver-coated silicone nontoxic - 
Silvernitrate-coated silicone 66.4 8.1 
Silversulphate-coated silicone 75.6 7.2 
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Fig. 1. Effect of catheter extract concentration on uptake of 3H- 
thymidine into mouse fibroblasts. Latex (O), silver-coated latex (O), 
silvernitrate-coated latex ([]), silversulphate-coated latex (I) ,  teflon- 
coated latex ((~), silvercoated teflon (A), silvernitrate-coated te- 
flon(V), silver sulphate-coated teflon (0), silvernitrate-coated silico- 
ne (A) and silversulphate-coated teflon (~:). The nontoxic silicone 
and silver-coated silicone are not shown 

s i lver -coa ted  si l icone ones whereas  s i lve rn i t ra te -coa ted  
si l icone and  s i lve r su lpha te -coa ted  si l icone ca theters  
inh ib i ted  t hymid ine  up take .  The  ICs0 values for  each 
ca the te r  is shown in Table  1. As  seen s i lver-coat ing  o f  
la tex and  tef lon increases  the  ICs0 value s ignif icant ly  
( P < 0 . 0 1 )  as c o m p a r e d  to uncoa ted ,  s i lverni t ra te-  or  
s i lversu lphate  coat ing.  

Discussion 

Mos t  u r i na ry  ca theters  are  f o r m e d  over  a r igid in te rna l  
wire rod  which is r epea ted ly  immersed  in a va t  o f  the 
la tex or  si l icone,  used  as the ma in  ca the te r  compone n t .  
F u r t h e r  so lu t ions  m a y  then be app l i ed  as an  externa l  

coa t ing  which is respons ib le  for  the surface smoo th -  
ness. The  la t te r  m a y  also be used to reduce toxici ty.  

Previous  studies by  Nacey  and  associa tes  [5] have 
shown tha t  there  is no difference in ICs0 values be tween  
f ib rob las t s  and  p ros ta t e  epi the l ia l  cells ind ica t ing  tha t  
mouse  f ib rob las t s  a p p r o p r i a t e  cells for  the eva lua t ion  
of  toxici ty.  They  have also shown tha t  there  is a 
s ignif icant  co r re la t ion  be tween the cell cul ture  techni-  
que and  an an ima l  mode l  [4]. This  close cor re la t ion  
indicates  tha t  it  m a y  be poss ib le  to pred ic t  the degree o f  
u re th ra l  i n f l a m m a t i o n  f rom the value of  the ICs0. The  
results  o b t a i n e d  indicate  tha t  by  coa t ing  ca theters  wi th  
si lver,  the  tox ic i ty  is s igni f icant ly  reduced.  Howeve r ,  
coa t ing  with s i lverni t ra te  or  s i lversulphate  does  not  
a p p e a r  to be of  value.  

References 

1. Akiyama H, Okamoto S (1979) Prophylaxis of indwelling 
urethral catheter infection: clinical experience with a modified 
foley catheter and drainage system. J Urol 121:40-46 

2. Graham DT, Mark GE, Pomeroy AR (1983) Cellular toxicity of 
urinary catheters. Med J Aust 1:456-460 

3. Lundberg T (1986) Prevention of catheter-associated urinary- 
tract infections by use of silver-impregnated catheters. Lancet 
II:1031 

4. Nacey JN, Delahunt B, Tulloch AGS (1985) The assessment of 
catheter-induced urethritis using an experimental dog model. J 
Urol 134:623-627 

5. Nacey JN, Horsfall D J, Delahunt B, Marshall WR (1986) The 
assessment of urinary catheter toxicity using cell cultures: 
validation by comparison with an animal model. J Urol 136:706- 
709 

6. Ockerblad NF (1949) The silver catheter. J Urol 2:262-265 
7. Ruutu M, Alfthan O, Talja M, Andersson LC (1985) Cytotoxicity 

of latex urinary catheters, Br J Urol 57:82-86 

H. Liedberg, MD 
Department of Urology 
Karolinska Hospital 
S-10401 Stockholm 
Sweden 


