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Enabling procurers to choose safer disinfectants

Manfred Klade and Marion Jaros present a
web-based tool for occupational health and

environmental l)l'()l(‘("li()ll.

Summary

Due to their toxic, corrosive, sensitising and/or
persistent properties, disinfectants pose certain
hazards to health and the environment. Within
the framework of a programme for Green
Public Procurement (OkoKauf Wien), the City
of Vienna developed a database to evaluate and
compare the toxic and ecotoxic threats from
around 200 commercially available disinfectant
products. The Wiener Desinfektionsmittel-
Datenbank, known as WIDES, enables
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procurers to select disinfectants that have
minimal risks for cleaning staff, patients and

the environment.

The goals, structure and the evaluation scheme
of WIDES are explained in this article, a]ong
with the experiences of the Viennese city
administration in integrating WIDES into the

procurement process.

Disinfectant use and
Impacts on health

In the healthcare sector, disinfectants are used
to decrease the potential hazard of infectious
agents and therefore to limit nosocomial

infections. Disinfectants kill or inactivate
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various types of microorganisms, but these
properties also involve certain hazards for
human health, especially where used in routine

and professional applications.

Disinfectants are used at many points, such as
on working surfaces, flooring, furnishings and
medical devices. Dermal exposure and
inhalation of ingredients cannot be avoided and
may occur even with commonly used exposure
control methods." Hygienic hand washing and
disinfection inevitably involve skin contact.

The combination of humidity with degreasing,
cytotoxic, irritating, corrosive and/or sensitising
properties of some ingrcdicnts can cause
eczematous irritation and abrasion of the skin
if contact is repeated. As a result, allergic
contact eczema and symptoms of eye

conjunctivitis may occur.

A French study found that 20% of all
occupational dermatology consultations were
initiated by patients exposed to disinfectants,
detergents and antiseptics in the workplace.”
Additionally, some ingredients have mutagenic
or teratogenic properties, but it is difficult to
prove a correlation between exposure to such
products and cancers or reproductive disorders.
Nevertheless, precautionary avoidance would

make sense.

Disinfectants can also pose a threat to the
wider environment. Sewage treatment plants
may receive disinfectants through drainage
systems and the biological treatment processes
may be impaired because of the toxicity

of disinfectants to microorganisms that
biodegrade waste components. Then
ingredients that do not biodegrade can find
their way into surface waters where they may

threaten aquatic life.

An investigation of Austrian rivers found

surprisingly high concentrations of quaternary
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ammonium compounds (QAC) widely used
as disinfectants. A QAC-derived risk to sensitive

aquatic organisms could not be excluded.’

So, disinfectants pose specific threats to
exposed humans and the environment.

A proper and balanced tool for the
documentation and assessment of such threats

may help to avoid or minimise them.

The WIDES database

In hospitals, nursing homes, nurseries and
schools belonging to the City of Vienna, more
than 400 tonnes of disinfectants are used every
year. Within the programme for Green Public
Procurement called OkoKauf Wien (Ecobuy
Vienna), the City developed a web-based tool
to assess and control chemical risks arising
from the application of these disinfectants,
providing support to those responsible for

selecting disinfectants.

Target groups of the WIDES database are safety
and sanitation commissioners, hygienists,
environmental officers in hospitals and care
facilities, occupational health experts,
pharmacists and procurement officers. WIDES
enables procurers to select disinfectants that
pose minimal risks to cleaning staff, patients
and the environment. The database hosts
around 200 market-based disinfectants covering
hygienic hand wash, hand disinfection, skin
antisepsis and disinfectants for surfaces,

instruments and linen.

WIDES has two major functions. The first
one is the compilation and structuring of
information. The second function is the
calculation of comparative rankings of
disinfectants, generated by a mouse-click
after the user has selected the required field
of application, spectrum of activity and

exposure time.

a study found that 20% of all occupational
dermatology consultations were initiated by patients
exposed to disinfectants, detergents and antiseptics

Compilation and
provision of information

WIDES incorporates manufacturers’ data
regarding the relevant areas of application,

the concentrations of ingredients, material
compatibility and a product’s spectrum of
activity. For the latter, confirmation of
effectiveness from an independent institution is
a precondition for the inclusion of a product.
Publicly available hazard information about
individual ingredients is also recorded with
reference to the source of information. This
includes the classification of a substance (hazard
statements), physical and chemical properties,

and toxicological and ecotoxicological data.

Special features of
disinfectant use

Although WIDES is similar to other chemical
risk evaluation tools for occupational health
(while also assessing ecotoxic hazards), some
special features of disinfectant application
meant that existing tools could not be directly
adapted and so a new evaluation approach was
developed. Disinfectants are tailored for a
defined application and it is reasonable to
cluster products according to their field of
application. Note that as a result, comparisons
are only meaningful within that field of

application; for example, hand disinfection.

Disinfectants are applied for a particular
spectrum of activity, at a specific concentration
after dilution and for a defined exposure time.
Consequently, product Comparisons have to

consider these conditions.

Given that products are only compared within a
defined field of application, the result is
independent of the corresponding handling

conditions. For example, if the defined

application is disinfection by surface wiping,
this is usually done in the same manner every
time — with the same frequency and duration
and in the same spatial environment such as in
a hospital. This gives the advantage that the
handling conditions equally influence the
product assessment and therefore may be
disregarded. This is in contrast to chemical risk
evaluation tools, where the frequency and type
of handling have to be extensively considered

for an exposure assessment.”

During disinfection with chemicals, volatile
ingredients evaporate and contribute to poor
indoor air quality. As insufficient ventilation
in the application area may increase
exposure, the ability of a volatile substance
to contaminate indoor air after application

has to be scored.

For the WIDES evaluation, a factor is derived
from the vapour pressure of each volatile
substance. It is important that all hazardous
ingredients are considered. Information may be
lost if highly hazardous product ingredients are
applied in such low concentrations that the
final product does not need classification
according to the EU regulations on the
classification, labelling and packaging of
substances (CLP Regulation) (Regulation (EC)
No 1272/2008). So although almost all existing
tools for chemical risk evaluation start with
product classification and automatically
disregard hazards arising from ingredients in
low concentrations, the WIDES assessment
starts with the classification of the individual

ingredients themselves.

Comparative ranking
of disinfectants

To produce a comparative ranking of

disinfectants, a two-tiered assessment scheme »
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is applied. It starts with the scoring of the
hazards of the chemical ingredients. For this,
WIDES — in common with almost all chemical
risk evaluation tools — utilises the hazard
classification of the CLP regulation. Hazard (H)
statements represent the information standard
regarding the threats of chemicals to human
health and the environment. WIDES scores the
hazards of each ingredient in six categories
from one (low hazard) to five (very high
hazard), according to a set of rules developed
for the WIDES assessment framework. Hazard
scoring is independent of any dilution and is

intrinsic to the properties of an ingredient.
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Figure 1. Six hazard categories for ingredients

For the product assessment, the properties of
ingredients need to be properly weighted
according to both their hazard potential and
their concentration in the application solution.
Therefore a straightforward algorithm is
applied to adjust the hazard scores, taking into
account the respective concentration. A
detailed explanation of this procedure and the
underlying algorithm is given in the training
video at the WIDES website and in the
guidelines for the WIDES assessment
framework.® Additionally, the flammability of
alcohol-containing products is scored because
ignition sources, such as open flames and hot
plates in kitchens or lasers in operating rooms,
can ignite disinfectants. The assessment of
flammability is based on the physical properties
of the product, as specified in the product’s
safety data sheet.
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The adjusted scores for each ingredient in a
disinfectant are then summed within each
hazard category. Thus each disinfectant ends up
with six scores (or seven if flammable)
expressed in a product assessment grid similar
to that shown in Figure 2. The product scores
are presented visually by a colour code, from
pale yellow (relatively low hazard) to red (high
hazard). When information on a hazard is not
available and data are missing, a question mark
indicates a lack of data for an ingredient. If
none of the ingredients can be assessed in a
specific hazard category, a white field represents

the inability to make an assessment.

Product choice
In practice

When using the database to rank disinfection
products, users can choose the products
module and select the required field of
application. WIDES then generates a list of all
suitable products. In the next step the user
selects a spectrum of activity and the exposure
time, generating a product assessment grid, as

seen in Figure 2.

Note that WIDES does not provide an overall
product evaluation in the form of a single
assessment score. The user can use their
discretion to decide which category is most
relevant. The ranking can be re-ordered by the
user by choosing the hazard category considered
most important for a speciﬁc use. For instance,
an alcohol-based surface disinfectant will for the
most part evaporate, causing potential
inhalation and skin contact. Consequently, only
a small proportion will enter the drainage
system. In this case, allergenic and toxic
properties will be more important than
environmental behaviour. The situation would,
however, be rather different for a product used
for disinfecting instruments with disposal via
the sewage system. In this case, environmental

impacts become very relevant and have to be

balanced out with health-related risks.

Examples

Avoiding disinfectants with sensitising properties

There is no clear evidence that observing
occupational threshold values for respiratory
sensitisers is a safe measure to protect against
sensitisation.® A respiratory sensitiser
contaminates indoor air and represents a
potential threat to staff. Furthermore, a
relationship between allergic contact dermatitis
and exposure to fragrances is well known and
documented.” The selection and procurement
of disinfectants free of allergenic fragrances or
other sensitising ingredients, therefore,
represents a precautionary measure for

healthcare workers and others.

The WIDES database provides special features
that make it easy to avoid products with

sensitising ingredients. Examples are as follows:

1. In the assessed ingredients module, if a user
selects allergenic fragrances then all the products
containing fragrances with sensitising potential will
be listed. Alternatively, the user may select fragrance
free, meaning pmducts that are advertised/or
indicated to be fragrance free by the manufacturer
will be listed.

)

. To choose products for rapid surface disinfection,
a user may select rapid surface disinfection in
the products module. To identify products with
sensitising ingredients the product assessment
grid can be re-ranked by allergenic potential. The
least hazardous product(s) will be at the top and
the most hazardous at the bottom of the grid. In
the active ingredient basis column, the user can
additionally check if the product is free of active
ingredients with sensitising properties and can
check for the absence of question marks, indicating
that all ingredients have been assessed in terms of

sensitising potential.

Using WIDES to protect pregnant employees

in the healthcare sector

Commerecially available disinfectants are allowed

to contain ingredients with proven

Figure 2: Product assessment grid for four different disinfectants
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commercially available disinfectants are allowed
to contain ingredients with proven carcinogenic,
mutagenic and reprotoxic (CMR) properties

carcinogenic, mutagenic and reprotoxic (CMR)
properties if below defined concentration
thresholds — take boric acid as an example.
More often they contain ingredients which are
classified as suspected CMR chemicals.
Precautionary avoidance of these disinfectants
is of particular interest for pregnant healthcare
staff. The Austrian Labour Inspectorate uses
WIDES to identify products posinga CMR
hazard. Products can be re-ranked in the
product assessment grid by carcinogenicity,
mutagenicity, reproductive toxicity, and specific
target organ toxicity. In the column active
ingredient basis, the user can check if the
product is free of ingredients with CMR
properties. Again, the absence of question
marks indicates that all product ingredients

have been assessed in this respect.

Creating a list of recommended disinfectants

Persons responsible for hygiene measures in
the Viennese Hospitals Association created a
performance specification for a number of
applications of disinfectants. These
specifications - including criteria such as
quantity, packaging size, spectrum of activity,
and absence of aldehydes - were made part of a
public tender. The proposals received were
ranked both by price and by considering the
ecological and health-related impacts according
to the WIDES assessment. Low price products
with a good ecological and health ranking were
identified and a list of recommended, low-price
disinfectants was created. The Viennese
Hospitals Association now takes this list into
consideration. Analysis showed that all chemicals
with allergenic, toxic, teratogenic, potentially
carcinogenic, persistent and very ecotoxic
properties could be phased out of routine
disinfection of surfaces, instruments and hands

by using the recommended disinfectants.

Legal basis

The development of online product databases
needs a legal basis. For WIDES this was given
by the European and Austrian legislation for
occupational health, the EU directive on public
procurement and by the Vienna Waste
Management Act. The database also fits in with
the CLP Regulation, since hazard classification

forms the basis for the assessment. Moreover,
information submitted to the European
Chemicals Agency in the course of the REACH
registration process is adopted to fill in data
gaps. Finally, the risk evaluation of anti-
microbial substances as foreseen by the Biocidal
Product Regulation (EU Regulation 528/2012)
will be of high relevance for inclusion into
WIDES. This cannot be expected in the near
tuture, however, since the process for approving

active substances is delayed.

Conclusions

The WIDES database was initially developed
for a limited purpose - procurement for public
institutions within the city of Vienna - and was
only available to civil servants. Due to requests
from international organisations such as Health
Care Without Harm, which works to promote
environmental sustainability in the healthcare
sector, it was decided to allow free access and

to create an English version.

Apart from this there are other good and
objective reasons to believe the database
is qualified for EU-wide use in the

healthcare sector:

= To ensure hi((/h qua]it)/ itzformation, onl)/ products

with independently certified efficacy are included

= The hazardous properties of substances are
primarily scored by means of the EU-CLP system

of classification

— The scientific foundation for assessments is
documented and referenced, and is therefore

transparent to an external audience

— The assessment scheme was created in coordination
with a group of international toxicologists and
occupational hygienists - expert judgements not

based on hazard statements are minimal

= The listed active ingredients are thought to cover
a significant proportion of those used worldwide,
although the products themselves are
predominantly from Europe. Disinfectant
manufacturers wishing to have their products
included in WIDES are welcome, subject to

meeting spefiﬁed criteria

= The database includes training videos in both

English and German m
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