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Introduction
There is increasing concern with the prevalence of
superbugs such as MRSA in hospitals as well as other
enteric infectious microorganisms like Clostridium
difficile (C. diff) and Norovirus. This is putting a
significant economic and logistical burden on the
health service. To this effect, Inov8 has commissioned
in-depth laboratory based tests of its AD Air
Disinfection technology and more recently

has conducted several trials in many UK NHS Hospital
Trusts and overseas hospitals. Figures 1 to 3 show the
effectiveness of the AD Air Disinfection Technology
in laboratory conditions against aerosolized
Staphylococcus (S. aureus) (figure 1) and C. diff
(figure 2). Figure 3 shows the laboratory results for
surface reduction efficacy of the AD on contaminated
cotton cloths performed at Leeds University.

The aim of this paper is twofold: to present the results
of the studies at the Royal Free Hospital, the Royal
Worcester Hospital and the Redditch Alexandra
Hospital on the reduction of environmental and
surface bioburden, and to show the correlation
between the reduction of environmental bioburden
and the subsequent reduction in the rates of
infections.
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Continuous reduction of S. aureus in an air chamber.

Continuous reduction of C-diff in an air chamber.

Reduction of surface contamination from cotton cloths.

Methodology
Environmental Surface Bioburden and MRSA
This was an open study conducted at the Royal Free
Hospital1, London (Royal Free Hospital and Hampstead
NHS Trust). Four-bedded bays and single rooms of
general medical/elderly care wards were chosen for the
study. The AD was trialled over a 16 week period,
divided into five periods as follows:
Period 1

2 weeks

Devices off

Period 2

5 weeks

Devices on

Period 3

2 weeks

Devices off

Period 4

5 weeks

Devices on

Period 5

2 weeks

Devices off

(baseline data collection)

Results
3.1 Surface TVC and MRSA
The results from the tests at the Royal Free Hospital
in London are shown in table 1. It was found that
under normal hospital working conditions, the AD
can help to significantly reduce the counts of CFU,
and MRSA in particular. Table 1 (a) shows that CFU
values with the device switched on were 78% of the
off status (P <0.001). Furthermore, the results shown
in table 1 (b) suggest that for 24 hour measurements,
the odds of environmental surface MRSA with the
AD on were only 17% of the value when the device
was off, i.e. an 83% reduction (P = 0.001).
3.2 Environmental Air Bioburden and Infection Rates
Analysis
Table 2 (a) shows the analysis results for Ward 5 of
Redditch Alexandra Hospital. It can be seen that the
two tailed p-value is 0.048, which confirms that there
is a very significant reduction in infection rates among
patients following the introduction of the AD. In the
other wards, pvalues recorded ranged between 0.1
and 0.4, confirming a reduction, although not
significant in all cases.

The devices were placed in a four-bedded bay and a
single room, and the same combination was used
elsewhere on the ward as a control (no device present).
The exact location and number of floor areas used for
the study was dependent on the bed use at the time.
The standard cleaning regime for the wards was not
modified in any way during the study.
Environmental Air Bioburden and Infection Rate
Correlation
Infection rate data and bioburden data were obtained
from two wards in two hospitals (Redditch Alexandra
Hospital and the Royal Worcester Hospital) for a 28
month period, which included the three months when

Table 1

For each hospital, the variation in infection rates data
was analysed and correlated with the corresponding
variations in sampled bioburden data for that period. A
means comparison test was performed on both sets of
data to assess the significance. In addition, correlation
between bioburden data and infection rates data for
each period was performed.

Table 2

(a) Environmental surface TVC Analysis,
(b) Environmental surface MRSA Analysis.

(a) Environmental surface TVC reduction
Device
Location
Number
Height
of samples

Inov8

the AD was installed. The 28 month period was divided
into three parts: before AD installation, during installation
and after installation.

Room

1139

High

(b) Environmental surface MRSA reduction
Device
Time
Number
Height
of samples

Ratio1
(95% CI)
(Device on/
Device off)

P-value

0.78
(0.71, 0.86)

<0.001

MRSA Odds
(95% CI)
(Device on/
Device off)

P-value

(a) Infection Rate Data Analysis,
(b) Bioburden Data Analysis
REDD 5
BEFORE

REDD 5
DURING

(a)
Mean
Variance
Observations
P(T<=t) two-tail

4.15

0

77.81842105

0

20

4

0.048936331

(b)
Mean
Variance

216

115.3571

6363.1429

5551.17

8

14

Observations
Inov8

24 hours

Figure 5

2672

All heights

0.17
(0.06, 0.48)

0.001

Correlation between average weekly infection rate

and mean cfu/m3 at the Redditch Alexandra Hospital.

P(T<=t) two-tail

Figure 6

0.0112964

Correlation between average weekly infection rate

and mean cfu/m3 at the Royal Worcester Hospital.

Table 2 (b) shows the analysis results for Ward 5
of Redditch Alexandra Hospital. It can be seen that
the two tailed p-value is 0.01, which confirms that
there is a very significant reduction in environmental
bioburden following the introduction of the AD.
In the other wards, p-values recorded ranged
between 0.002 and 0.4, confirming a significant
reduction, although not in all cases.
3.3 Correlation Analysis
Figures 5 and 6 show the graphical correlation of air
bioburden data with the weekly average number of
patients infected in the four wards at Redditch
Alexandra Hospital and Royal Worcester Hospital.

Conclusions and Discussion
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In this paper, a review of current evidence from trials of the Inov8 AD (Air Disinfection) technology was presented. This included air and surface bioburden and
MRSA measurements at the Royal Free Hospital in London. More importantly, evidence on the correlation of this reduction with a reduction in patients’ infection
rates is presented. In the case of the Royal Free Hospital, it was shown that the AD can help to significantly reduce environmental surface TVCs and MRSA by up 22%
and 83% respectively, with a p-value < 0.001.
In the cases of the Royal Worcester Hospital and the Redditch Alexandra Hospital, it was not only shown that the AD helps to significantly reduce environmental
air TVCs, but that the TVC curve and patients’ infection rate curve exhibited a good correlation for the same period. Inov8 Science Ltd continues the process of
performing trials and gathering hospital infection data from many locations nationally and internationally.

(1) Draft Evaluation Report, “Inov8 AD (Air Decontamination) Unit” Smart Solutions for HCAI, 10 May 2010.

