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The ‘no-touch’ method of intermittent urinary catheter insertion:

can it reduce the risk of bacteria entering the bladder?
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Objective: This in vitro model was designed to determine whether using a no-touch method for
catheter preparation and insertion would affect the degree of contamination transmitted to
intermittent urinary catheters.
Setting: Northview Laboratories, Northbrook, IL 60062, USA.
Methods: This was a parallel experimental study conducted in vitro at an independent testing
laboratory under Good Manufacturing Practices. Six different models of intermittent urinary
catheter were tested in triplicate, in accordance with the manufacturer’s Instructions For Use
(IFU). Gloved hands were contaminated with a known amount of Staphylococcus aureus or
Escherichia coli, preparation for insertion was mimicked according to the manufacturer’s IFU.
The number of bacteria transferred to the catheter was then quantified using a validated
technique. The null hypothesis tested was that the bacterial contamination resulting from
handling would be the same for all of the catheters. The primary outcome measure was the
amount of bacteria, expressed as colony forming units (CFU), recovered from the catheters. The
catheter wrappers were sampled to confirm that active transfer of microorganisms had taken
place and nonhandled samples served as the negative controls.
Results: For both test organisms, the number of bacteria recovered from the catheters was
significantly lower (Po0.05) for the catheters featuring the no-touch design (B5 CFU/plate
versus 2.1� 102 to 4.4� 102 for the traditional hydrophilic catheters). The bacterial recovery
from those catheters with the no-touch design often fell below the nominal detection limit.
Conclusion: The results of this study allow the null hypothesis to be rejected; it can be
concluded that the no-touch method provides a significant benefit in reducing the potential for
external contamination of an intermittent urinary catheter. This result supports the recent
recommendations for aseptic intermittent catheterization promoted within the guidelines issued
by the European Association of Urologists (EAU).
Sponsorship: The study was funded by Hollister Incorporated.
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Introduction

Intermittent catheterization (IC) is considered to be the
gold standard for the management of Neurological
Lower Urinary Tract Dysfunction (NLUTD).1–5 It is
effective in patients with detrusor underactivity or
acontractility and in patients with detrusor overactivity
if the condition is controlled by pharmacological
intervention, such as anticholinergic therapy.6 The
relative merits of reusable intermittent catheters or
single-use disposable catheters, the use of lubricants or

which specific lubricant, and aseptic or clean technique
continues to be debated.

Guttmann first introduced IC at the end of the Second
World War.7 The technique was further adapted by
Lapides in 1972,8 who promoted the technique of clean
IC, where patients simply wash their hands before
holding the catheter, prior to insertion. Currently, the
clean technique remains the most common practice of
insertion for IC users in the community,9–11 and some
authors have suggested that using hydrophilic-coated
catheters may reduce the rates of bacteriuria associated
with the clean technique.12 Clean technique as defined
by the EAU guidelines is ‘disposable or cleansed
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reusable catheters, genitals washed’.13 While clean IC
remains common practice, concerns have been raised by
studies that show complications associated with this
method including, urethral trauma and recurrent
urinary tract infections.11,14–17 The method of simple
hand washing prior to insertion as used with the clean
technique, may not be sufficient to remove bacteria in
some individuals, leading to an increase of contamina-
tion.18

Sterile IC, as introduced by Guttmann and Frankel,
significantly reduces the risk of contracting a Urinary
Tract Infection (UTI) and/or bacteriuria related to clean
IC.13,19–21 However, previous authors suggest that sterile
IC is not widely accepted by patients in the community,
as it is considered expensive and impractical.11,22

Aseptic technique has been proffered as an alternative
that reduces the risks associated with clean IC and is
also easier for patients to use than sterile IC. The EAU
has recently published guidelines for IC stating aseptic
technique should be considered the method of choice.6

This group defines aseptic technique as, ‘the catheters
remain sterile, the genitals are disinfected, and disin-
fecting lubricant is used’. Some authors have raised
concerns regarding the use of disinfecting lubricants,
while other authors have declared that simple sterile
lubrication is sufficient for aseptic technique.22,23 This
paper does not address that topic. However, a method
has been developed to maintain the sterility of the
catheter, which facilitates the use of aseptic technique by
the patient. These catheters incorporate a ‘no-touch
sleeve’ that enables the user to grip the catheter through
the sleeve, avoiding the need to touch the catheter.
Other manufacturers promote the no-touch method by
adapting the product wrapping for use during handling.
Although a number of clinical studies have been
reported comparing results for clean and sterile methods
of IC, the aseptic method has not yet been subjected to
the same scrutiny; data from large randomized con-
trolled trials testing the method have yet to be
published. The authors recognized this gap in the
evidence and therefore, initial testing by the following
in vitro method was performed to prove the principle
that the no-touch sleeve can prevent or reduce the
potential contamination of the catheter.

Methods

The test protocol was designed, validated and conducted
at an independent testing laboratory. Six different
models of catheters from four different manufacturers
were tested. Catheters A, B, and C are standard
hydrophilic catheters from two different manufacturers.
Catheter D is a hydrophilic catheter that can be
handled, in part, through the wrapper. Catheters E
and F are catheters utilizing a self-contained gel
lubricant and permit insertion via a ‘no-touch’ sleeve
that covers the entire body of the catheter (Catheter A,
EasiCath (Coloplast, Humlebæk, Demark); Catheter B,
SpeediCath (Coloplast, Humlebæk, Demark); Catheter
C, LoFric (Astra Tech, Mölndal, Sweden); Catheter D,

LoFric H2O (Astra Tech, Mölndal, Sweden); Catheter
E, Advance (Hollister, Illinois, USA); Catheter F,
VIALOG Mobile (Medical Service, Bad Liebenzell,
Germany)). Prior to performing the microbial contam-
ination study, an Adverse Substance Screening Test was
performed to ensure that catheter materials themselves
did not interfere with the bacteria recovery and
culturing procedures. The prospective acceptance criter-
ion was 70% recovery. The mean recovery of both test
organisms for all six catheter samples was at least 82%;
therefore the recovery method was considered valid for
all catheter types.

Suspensions of test microorganisms Staphylococcus
aureus (S. aureus) and Escherichia coli (E. coli ) were
prepared according to the laboratory’s Standard Oper-
ating Procedure Preparation and Maintenance of
Microorganism Assay Suspensions. The target suspen-
sion level was at least 5.0� 105–5.0� 106 colony forming
units (CFU) per ml. A technician put on sterile, nonlatex
powder-free gloves that were then contaminated on each
hand with 0.25 ml of each of the suspensions (total
0.5 ml), equivalent to 1.0� 105–1.0� 106 CFU. The
contaminated hands were then rubbed together to
evenly distribute the inoculum over each glove. Each
inoculum’s level was verified immediately after the test
procedure, by direct sampling of the prepared suspen-
sion.

The preparation and insertion procedure for each
catheter system was simulated according to the IFU
provided with the product; this resulted in a total
handling time of 30 s. Where the catheter required
lubricating with water that was not contained within the
packaging (catheters A and B), sterile water was utilized
in order to exclude any possible contamination from the
water source. The test procedure was performed in
triplicate for each catheter model. A fresh set of gloves
were used for each test replicate. Another technician
wearing sterile gloves and using sterile scissors cut off
the first-half of the catheter (used for insertion into the
urethra), dropping it into a sterile receptor. An agar
contact plate sample was taken of each of the wrappers,
immediately after handling, to verify that microbial
translocation from the gloves was actively taking place.
Catheters of each sample type that had not been handled
in any way were used as negative controls.

The numbers of microorganisms present on the
catheters was determined according to the laboratory’s
bioburden extraction and plate count procedure. Briefly,
each test catheter was submerged in 100 ml extraction
fluid. Samples were placed on a mechanical shaker for
15 min. Serial log dilutions (100–10�3) of 5 ml aliquots
were placed in sterile Petri dishes. All dishes were
poured with molten tryptic soy agar and allowed to
harden. The plates were inverted and incubated at
30–351C for a minimum of 48 h. At the conclusion of the
incubation period, the number of CFU per plate was
counted. Any microorganisms recovered on the test
plates were verified as the challenge organism via
morphology. The number of microorganisms recovered
for each test catheter was calculated.
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Results

The average number of microorganisms recovered from
the catheters expressed in CFU is shown in Table 1.

The data were analysed using two different statistical
methods. The first is a nonparametric median test. The
results of this test indicated that a statistically significant
difference exists among the catheters for both S. aureus
(P¼ 0.0210), and E. coli (P¼ 0.0078). For both
S. aureus and E. coli, the median values observed for
catheters A, B, C, and D were greater than or equal to
the grand median, whereas the median values for
catheters E and F were less than the grand median.

To obtain more insight, the data were normalized
using a log10 transformation, entered into a general
linear model, and subjected to an a posteriori compar-
ison of the means to detect differences. The statistical
method used was a Student Newman Kuels test where
the ranked treatment mean values were divided into
subsets which are consistent with the hypothesis of no
difference (null hypothesis as tested).

Mean values sharing the same letter are considered
statistically similar.

Discussion

The advent of IC has directly resulted in decreased
mortality and morbidity associated with NLUTD.11,24,25

By enabling the maintenance of low intravesical pressure
with frequent bladder emptying, IC remains an excellent
option for patients’ long-term bladder management.
Clean technique was hailed as an advancement for IC,
because it costs less and is more practicable for the user,
compared to the sterile technique. However, infection
remains a concern for those using IC,4,9,17,26–28 and
recently respected professional bodies, such as the EAU,
have issued guidelines promoting aseptic technique over
traditional clean technique. New products have been
introduced recently that facilitate the use of aseptic
technique, while maintaining ease of use of the product.
These closed system products have been subjected to
some initial testing and were found to reduce the
number of positive cultures obtained from patients
using IC, when compared to open systems.26,29

The handling of catheters A, B, and C in this study
was consistent with guidelines for the clean IC method;
however, the use of sterile water, instead of regular tap
water, to hydrate the hydrophilic catheters that did not
provide water within the packaging (catheters A and B)

removed a second source of possible contamination. As
a result, this study may underestimate the total
bioburden that occurs with those catheters that are
commonly hydrated with tap water. The handling of
catheter D followed the manufacturer’s recommenda-
tion to use the product’s packaging to limit direct
contact between the hands and the catheter. However, it
is important to note that there are design issues which
may limit the ability of the typical patient to use the
product in this manner. Ease of use was not addressed in
this study.

The challenge organisms were consistently identified
on the wrappers for all catheters, confirming that there
was active transfer of microorganisms from the tester’s
hands, during manipulation by the testers that mimicked
insertion. There was some variation between the
microbial challenge levels for the different catheter
types; this was due to performing the test over a number
of days. In all cases, the inoculum level presented a
significant microbial challenge and did not have an
adverse impact on the results.

Conclusion

In laboratory tests, utilizing a handling technique
consistent with each catheter’s instructions for use, the
number of CFUs for both S. aureus and E. coli found on
catheters with a ‘no-touch sleeve’ was significantly lower
than all the other products. Bacteria recovery from
catheter D was less than that from the traditional
hydrophilic catheters but still higher than the two with
the true no-touch design. Since Catheter D has not been
designed specifically to facilitate no-touch insertion, it
may be considered more difficult to handle, particularly
for patients with limited dexterity. The utilization of
catheters providing a no-touch feature is consistent with
the recommendations of the EAU for aseptic IC. More
importantly, it may provide a long-term benefit to
patients requiring IC by reducing the introduction of
exogenous bacteria into the urinary tract.
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Table 1 Microorganisms recovered from catheters

A B C D E F

CFU S. aureus 2.1� 102 4.0� 102 4.4� 102 3.2� 101 o5 5
Statistical group a a a ab b b
CFU E. coli 2.4� 102 4.1� 102 2.6� 102 1.7� 101 6.7 o5
Statistical group a a a b b b
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