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Protein Residue Testing

GETTING THE BEST FROM YOUR
PROTEIN DETECTION METHOD
Martin Easter, 
General Manager, Hygiena International Ltd, Watford

This article looks at protein test requirements and factors affecting
commercial protein test kits. The correct sampling and test conditions are
described in order to achieve the desired sensitivity and provide reliable
meaningful information for quality control and safety assurance

V

isual assessment and protein
tests have been used for decades
for assessing the decontamination
of surgical equipment and washer
disinfectors. The subjectivity and inaccuracy of
visual assessment is recognised and a call for
more objectives methods of assessment has been
made (Heathcote and Stadelmann, 2009).
Vassey et al (2011) assessed residual protein
on dental instruments cleaned in general dental
practice by manual, manual plus ultrasonic
and automated washer disinfector (AWD)
processes. They showed no correlation between
visual assessment and residual protein data, and
demonstrated several shortcomings in cleaning
chemistries and operation of AWDs. Manual
washing combined with ultrasonic cleaning was
significantly less effective than either manual
washing alone or automated washer disinfectors.
For all 1304 instruments subjected to a cleaning
process, 72% had detectable residual protein
contamination.
A study by Murdoch et al (2006) has shown
that 17% (35/206) of cleaned and sterilised
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surgical instruments exceeded the threshold of
200 µg protein, whereas certain items had 5- or
10-fold greater levels of contamination at 1–2 mg
protein. Clearly, inadequate cleaning procedures
represent a direct cross-contamination hazard
that could compromise patient safety.

Test methods and standards
Commercial protein tests have relied on
the Ninhydrin test or the Biuret method for
detecting protein residues. HTM 2030 suggests
a protein test can be used and that ‘the limit of
detection for the method is equivalent to 2 mg/
m2 determined as arginine, or better’ and the test
result should be negative, hence the desired target
range is 0–20 mg per m2. It is understood that in
the recent revision of this guideline it is suggested
that the limit of detection will be reduced to 1 µg
protein. However, HTM 2030 also states tests
for residual soil ‘will detect a broad spectrum
of substances which may occur as residuals
from body fluids’. Accordingly, test methods are
not solely restricted to protein determination,
and could be any common component of body
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fluids, e.g. adenosine triphosphate (ATP)—the
detection of which is also a recognised in The
Revised Healthcare Cleaning Manual (National
Patient Safety Agency, 2009).
Lipscomb et al (2006) ound the Biuret test
was more sensitive than the Ninhydrin test
but both were insensitive compared to their
epifluorescence microscopy method. Given the
correct condition of time and temperature and
a reliable sample, the Biuret test has a limit of
detection of 1 µg protein. However, Lipscomb
et al (2006) also suggested that the cause of
this apparent insensitivity may not be directly
related to the colorimetric tests themselves but
more to the sampling method used. Swabbing
has long been reported to produce unreliable
surface soil recovery, and, in some instances, as
little as 19% of the surface contamination was
recovered. As such, any system that is based
on this sampling technique must suffer from
inherent inaccuracies. Indeed, this sensitivity
problem may be compounded by the fact that
actual surgical instruments can remain in
service for over 10 years.

Factors affecting the limit of
detection of the Biuret test
The Biuret test provides a simple, rapid,
convenient and affordable test for the routine
monitoring and verification of cleaning, and
has many applications. However, for healthcare
applications, the test is required to be run at
the limit of its detection in order to achieve
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the desired sensitivity. The Biuret test is a
colourimetric test, and at the limit of detection,
the colour differentiation between green
and grey can be difficult to interpret by eye.
Consequently, precision and accuracy of the
Biuret test is poor at low level detection. It is
advisable to run a negative control as well as a
test sample for comparative purposes. Similarly,
reliance on single one-off test results can be
misleading and regular monitoring of critical
control points provides information for trend
analysis leading to more effective quality control
and safety assurance.
There are three key factors that affect the
protein test, i.e. time and temperature, sample
size and consistency and sample recovery. Table 1
shows the effect of time and temperature on the
detection limit of the Biuret test (MediCheck)
such that for maximum sensitivity the test must
be performed at an elevated temperature (e.g.
37oC) for at least 15–30 minutes. The Biuret
test performed from a swab and conducted at
room temperature (18–21oC) for 10 minutes will
only detect 20–50 µg protein (depending on the
supplier and formulation) and this is generally
insufficient to meet the requirement.
Sample collection is dependent on the user
and requires a pre-moistened swab with firm
swab contact and movement on the surface for
maximum sample recovery. The location and
size of the swab area is also important to ensure
good sample collection. The target detection of
0–20 mg protein per square meter is the same as:
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Table 1. Effect of time and temperature on the Biuret test
Protein content (µg BSA)
10
5
3
1

5
3
7
7
7

Time at 37 ° C ( mins)
10
15
3
3
3
3
7
3
7
7

55 ° C for 15 mins

30
3
3
3
3

3
3
3
3

7 Not Detected 3 Detected
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Figure 2. Performance of Biuret tests (Supplier B) at 37ºC
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Figure 1. Performance of Biuret tests with pre-wetted
swab (MediCheck) at 37ºC

Protein (Microgram; µg)

n 20 µg protein in a large swab area of 100 cm2
(10 x 10 cm), or
n 0–2 µg protein in a small swab area of 10 cm2
(10 x 1 cm, or 3.2 x 3.2 cm).
It is therefore very important to establish
the correct sampling and test conditions for
optimum performance in order to achieve
the desired sensitivity and yield reliable
meaningful information. Figures 1 and 2
compares the limit of detection of two Biuret
tests and the effect of wet and dry swabs
on the performance of the test against the
required detection limit. 
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