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EXECUTIVE SUMMARY

Formalin is a fundamental
chemical in theatre and pathology
workflows, widely used for tissue
fixation and specimen
preservation. Despite its utility,
formalin contains formaldehyde, a
recognised hazardous substance
with known vapour exposure
risks.

As healthcare environments place
growing emphasis on exposure
reduction, process consistency, and
demonstrable compliance, controlled
dispensing methods are  being
considered as part of wider risk
mitigation strategies.

This white paper examines formalin
dispensing practices from a process
and risk-control perspective, outlining the attributes and implications of manual and
controlled dispensing approaches, and offering insight into how controlled systems might
support organised exposure management and compliance.
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1. FORMALIN USE IN HOSPITAL THEATRE AND PATHOLOGY
SETTINGS

1.1 Typical Use Cases

Formalin is commonly employed in:

- Theatre support workflows immediately following surgical procedures
- Pathology and histology departments for tissue fixation

- Back-bench specimen preparation prior to laboratory analysis

These activities often involve multiple transfers of formalin, across various work areas and
by multiple staff members, reinforcing the importance of robust process controls.

1.2 Occupational Exposure Considerations

The principal health concern associated with formalin handling is inhalation of
formaldehyde vapour. Exposure can occur during container opening, transfer, and spill
events.

Cumulative exposure, even at low levels, can contribute to discomfort and potential
long-term health effects, making exposure control an important element in occupational
health strategies.
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2. MANUAL FORMALIN DECANTING
PROCESS CHARACTERISTICS

2.1 Open Handling and Vapour Release

Manual decanting involves transferring formalin from a bulk container into secondary
vessels by hand. This process requires opening primary containers and pouring liquid,
which inherently exposes operators to formaldehyde vapour. Each stage [lid removal, pour,
reseal] represents a potential vapour release point.

2.2 Operator Dependency and Process Variability

The effectiveness of manual decanting in controlling vapour exposure depends on
individual technique. Variability in pouring height, speed, and alignment can influence the
degree of vapour generation and spill risk. This operator dependency makes it difficult to
achieve consistent control outcomes across staff and shifts.

2.3 Position within the Hierarchy of Control

In the recognised Hierarchy of Control, manual decanting relies primarily on administrative
controls (procedures, training) and PPE. While important, these measures do not address
vapour generation at source and are inherently susceptible to human factors.
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3. CONTROLLED FORMALIN DISPENSING
PROCESS CHARACTERISTICS

3.1 Enclosed Dispensing Environments

Controlled dispensing systems are designed to T
contain the formalin transfer process within a =
defined, enclosed workspace. By limiting open T 1M
handling, these systems reduce the potential for |:|

formaldehyde vapour to escape into the

surrounding environment.
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3.2 Air Management and Vapour Capture w
Many controlled dispensing solutions = A
incorporate vapour management features, such

as activated carbon filtration or localised airflow Fig. 1
control, which capture and remove airborne Airflow schematic illustrating a non-ducted

. . . . . [recirculating] dispensing station. Contaminated
contaminants during dispensing. This approach air passes through filtration media before returning
helps manage ambient vapour concentrations | to the facility.

and supports a safer handling environment.

3.3 Process Consistency and Repeatability

By standardising mechanical dispensing steps, controlled systems reduce process
variability between operators. Measured dispensing and repeatable transfer mechanisms
support consistent outcomes, which can strengthen procedural predictability and reduce
reliance on individual technique.



TECHNICAL ANALYSIS

4. EXPOSURE PATHWAY CONSIDERATIONS ACROSS DISPENSING
METHODS

Exposure pathways differ between manual and controlled dispensing methods. Manual
open pouring creates multiple uncontrolled release points, whereas enclosed dispensing
focuses transfer within a managed environment.

Reducing exposure opportunities in this way aligns with COSHH expectations to control risk
so far as is reasonably practicable.

5. ALIGNMENT WITH THE HIERARCHY OF CONTROL

The Hierarchy of Control prioritises measures that eliminate or reduce risk at source over
those that rely on behavioural compliance.

Controlled dispensing represents an engineering control, directly addressing potential
exposure pathways, whereas manual decanting remains dependent on lower-order
procedural and PPE controls.

6. IMPLICATIONS FOR COMPLIANCE, COSHH ASSESSMENT, AND
AUDIT

6.1 Demonstrating Reasonably Practicable Controls

COSHH assessments require employers to demonstrate that exposure to hazardous
substances has been reduced as far as reasonably practicable. Incorporating engineering
controls into formalin handling processes strengthens the evidence base for such
assessments.

6.2 Audit Readiness and Documentation

Standardised, controlled dispensing processes support clearer documentation and training
records, simplifying internal and external audits.
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7. INTEGRATION INTO THEATRE AND PATHOLOGY WORKFLOWS

Controlled dispensing systems can be integrated into existing workflows with minimal
disruption when selected appropriately.

Considerations include space constraints, compatibility with existing containers,
maintenance requirements, and staff training.

8. HUMAN FACTORS AND STAFF CONFIDENCE

Controlled systems reduce reliance on manual pouring and operator technique, supporting
safer routine practice and improving staff confidence when handling hazardous
substances.

9. EARLY ADOPTION AND FUTURE CONSIDERATIONS

As exposure reduction expectations continue to evolve, early review of formalin handling
practices can support long-term compliance and safer working environments. Controlled
dispensing approaches may form part of this progression.
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10. CONCLUSION

Evaluation of formalin dispensing
practices demonstrates that
transfer methodology materially
influences exposure pathways,
process variability, and the overall
effectiveness of risk control
measures.

Manual decanting introduces multiple
potential vapour release points and
relies predominantly on administrative
controls and PPE, both of which are
inherently operator-dependent.

Controlled dispensing approaches, by
contrast, apply engineering principles
to reduce exposure at source and
support greater process consistency.

This alignment with higher-order
measures within the Hierarchy of Control strengthens the evidential basis for COSHH
assessments and compliance documentation.

Reviewing formalin dispensing methodology should therefore be considered a component
of broader occupational risk management within theatre and pathology environments.

Selection of appropriate control measures must be informed by site-specific assessment,
workflow requirements, and regulatory obligations, with the objective of achieving
demonstrable and reasonably practicable exposure reduction.
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1. GLOSSARY

- COSHH
Control of Substances Hazardous to Health Regulations

- Engineering Control
A control measure that physically reduces exposure

- Exposure Pathway
A route by which a hazardous substance may contact a person

- Formalin
An aqueous solution of formaldehyde used for tissue fixation

- Hierarchy of Control
Framework ranking risk controls by effectiveness

12. STANDARDS DISCLAIMER

This document references general UK health and safety principles, including COSHH and
HSE guidance.

It is intended for informational purposes only and does not replace site-specific risk
assessments or regulatory consultation.
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APPENDIX A: EXAMPLE OF A CONTROLLED FORMALIN DISPENSING
IMPLEMENTATION

Controlled dispensing systems are commercially available and may be specified
to support exposure reduction objectives in hospital theatre and pathology
environments.

These systems are designed to manage formalin transfer within an enclosed workspace,
reducing reliance on manual decanting and open handling.

One example of such an implementation is the Monmouth Scientific Circulaire® Chemical
Dispensing Station, an enclosed dispensing unit intended for formalin handling
applications.

Design Characteristics of Controlled Dispensing Systems

Controlled  dispensing  stations  typically
incorporate:

- An enclosed dispensing area to limit vapour
release during transfer

- Accommodation of bulk chemical containers
within the enclosure

- Airflow management and vapour filtration to
capture airborne contaminants

- A repeatable dispensing process to reduce
operator variability

Role Within Risk Control Strategies

When assessed within the Hierarchy of Control, enclosed dispensing stations function as
an engineering control, addressing exposure at source rather than relying solely on
procedural compliance or PPE. They are commonly considered as part of a layered
approach to chemical risk management.

Selection Considerations

Organisations considering controlled dispensing systems should evaluate:
- Compatibility with existing workflows

- Frequency and volume of dispensing activity

- Maintenance and filter management requirements
- Alignment with local COSHH assessments and safety objectives
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