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Introduction
In accordance with the EU Regulation n. 895/2014, formaldehyde has been reclassified as
carcinogenic (category 1B) and mutagenic (category 2). According to the new classification,
operational since 1st April 2015, then extended to 1st January 2016, both European and Italian
regulations require to consider the carcinogenic risk, in order to safeguard the health and safety of
operators who are exposed to formaldehyde (Legislative Decree n. 81, 9 th April 2008, protection
against carcinogenic and mutagenic agents). This reclassification, according to the CLP
(classification, labelling and packaging) regulation concerning the carcinogenic agents that belong
to category 1B, assigns the risk phrases H350 and H350i (according to the Legislative Decree
52/1997, they were classified as cat. 2 carcinogenic agents, risk phrases R45 and R49). For this
reason, within the work environments where formalin is used and is potentially inhaled by
operators, it is necessary to update the Risk Assessment Document (within 30 days since 1st
January) in compliance with the instructions of Title IX of the Legislative Decree 81/08 (protection
against carcinogenic and mutagenic agents) and to enforce all the expected obligations (specific
professional training, removal or reduction of the risk by adopting closed systems, use of adequate
protection devices - both individual and collective, sanitary surveillance put in place by the
competent doctor).
Taking into consideration the significant and widespread use of formaldehyde in the Anatomic
Pathology service, the SIAPEC-IAP Italian Division has considered it appropriate to define some
guidelines concerning the adjustment of prevention and protection measures to implement starting
from the first half of 2016.
State of the art
On an international level, formalin is used to fix tissues and is considered the best and ideal fixative
for a number of reasons:
It is readily available;
It is cheap;
It keeps the cellular morphology and the tissue structure intact;
It cannot be altered (if kept at a normal temperature, away from direct sunlight);
Currently, nothing similar or potentially replaceable can be found on the market;
All the protocols related to histochemical, immunohistochemical and molecular
investigations, including the analyses on neoplastic pathology with prognostic and
predictive purposes, are currently standardised on formalin-fixed tissues;
The data on the scientific literature concerning the carcinogenic risk for exposure to
formaldehyde within the Anatomic Pathology services are scarce and inconclusive.

In such context, we need to consider not only the risk for operators, but also for patients: the
potential substitution of formalin with similar non-performing agents, by reducing the quality of
diagnoses, would increase the risk for patients to end up with inadequate or incomplete diagnoses,
due to a lack or inadequacy of immunohistochemical and molecular tests.
Formaldehyde, an irritant (liquid) with a pungent odour, is normally produced and marketed in the
form of aqueous solution
raises considerable issues related to its
physical-chemical properties (high reactivity and volatility), its toxicological properties and its
carcinogenicity.
In the healthcare sector, formalin has been used in disparate departments so far, often without an
adequate attention: clinics, operation theatres, laboratories, Anatomic Pathology Services. The
containers for the transportation and storage of tissue specimens are often used improperly and/or
inadequately (incorrect ratio between the weight of the specimen and the volume of formalin), no
adequate system of environmental protection is employed, no adequate ventilation systems are used,
no adequate carbon filter laminar hoods are used and, if used, filters are not replaced as often as
they should be.
Possible measures
On a technical, organisational and procedural point of view, the following possible measures are
suggested:
i)
The use of formalin as a conservation system for the transportation and storage of organic
material from operation theatres to the Anatomic Pathology Services must be very limited
and definitely avoided within a period of time not exceeding three years (page 26, Ministry
of Health Guidelines, may 2015);
ii)

The use of formalin to fix/transport small biopsies should be allowed only through:
Pre-filled containers complete with oil supernatant and/or isoparaffins that do not
allow the passage of formalin vapours, also complete with perfectly sealed caps.
Vacuum containers that release formalin only when they are closed, guaranteeing the
highest level of protection for operators.

iii)

The delivery of any organic material immediately following surgical removal must be
organised, in order to reduce the ischemic time to a minimum. To this end, vacuum sealed
packs or sealed rigid plastic containers (under vacuum or in a modified atmosphere) can be
used, making use of specific devices placed within the operating blocks and the Anatomic
Pathology Operating Units. It is necessary to set up a supervised low temperature
transportation system to move the specimens from the operating theatres to the Anatomic
Pathology Operating Units. This is because the ischemic times can interfere with the
results of immunoistochemical - and especially molecular analyses. For this reason, it is
necessary to meticulously supervise ischemic times, which will be a further process
formalin-free hospitals
the retention period of biologic material as well, for the same reasons. Only when the
transportation to the Anatomic Pathology Operating Units requires more time and does not
occur at low temperatures, it is permitted to use devices that allow a pre-set dosage of
formalin with or without adding gas, or in a modified atmosphere, with a sealed container.

iv)

Use (if technically possible):
pneumatic dispatch systems (using specific 16x30 cm containers that can hold big
specimens such as a stomach, a breast, a lung, a colon, etc.);
Direct connection with operating theatres through specific lifting equipment;
In the new healthcare constructions projects, the location of Anatomic Pathology Operating
Units should be chosen nearby the operating block and surgery. The organic material newly
within a specific area (laminar hood, as in biohazard hood). Only in a second time, it is
possible to insert it in vacuum packs/cups containing a minimum quantity of formalin,
packaged with automatic devices complete with all the necessary environmental safety
measures (for instance: filtered aspiration system). If such operation is carried out this way,
the insertion of the organic material into the packs can occur in a single-stage procedure
after the sampling and only for as long as strictly necessary, possibly making use of other
individual protection devices (such as masks and safety glasses).

v)

vi)

The processing of formalin-fixed samples under laminar hood and/or specific and correctly
working aspirating tables do not require operators to wear IPDs (Individual Protection
Devices).
If the areas dedicated to the management of formalin are not complete with adequate
ventilation systems, it is necessary to install air purifiers with specific filters against
formaldehyde. The manufacturer is in charge of specifying the filter type, in accordance
with the indications provided by the user.

vii) Train all the operators exposed to concentrations of formaldehyde of 0,1 ppm or higher, at
the moment of the task assignment and every time the exposure to formaldehyde is
introduced into the workplace. Repeat the training every year.
viii) It is recommended to regularly carry out detections of formalin vapour, especially within
the areas where critical activities are performed, for instance the sampling of histology
material and/or biopsies. The results must be stored in the department data.

Procedures to follow in case of spillage or incidental contacts
Wear appropriate IPDs (protective clothing, gloves, masks and glasses);
Cover the spillage/break area and the areas attached with absorbing paper, fabric or, even
better, specific absorbing products.
In case of temporary presence of organic material, pour an adequate disinfectant and wait for
at least 20 minutes;
Remove the paper with tongs and put it in a sealed container;
Remove the fragments (glass and/or plastic) with tongs and put them in the specific
container;
If big quantities of material have been spilled, repeat the operation;

Report the event to the Person Responsible on a specific form.
Conclusions
Accordingly with the warnings of the Prevention and Protection Departments of Health Authorities,
it is recommended to adopt specific reference standards concerning the use of formalin within the
Anatomic Pathology Services, in order to reduce its employment (preferably with vacuum fixing
systems), reduce the waste disposal costs of special hospital waste and exclusively use it within the
adequate areas with appropriate protection systems, both environmental and individual. Formalin
must be allowed to be used in the healthcare sector, but this must be done while taking good care to
available on the Italian market. Furthermore, the Anatomic Pathology Services must follow the
specific prevention and protection measures indicated by the SPP (Prevention and Protection
Service) in the risk assessment document and must apply safety procedures defined in association
with the SPP for each phase of exposure and handling of the substance. It is recommended to
regularly carry out an environmental monitoring of formalin vapours, especially in the areas where
critical activities are performed. The results must be stored in the department data.
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