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Policy & practice

Guide to workstations
for cytotoxic handling

Workstations used by hospital pharmacists to reconstitute and compound
cytotoxics must protect the infusion from microbiological contamination and
the operator from the risk of occupational exposure

n many European countries the preparation of
cytotoxic drug infusions for cancer chemotherapy
has been centralised in hospital pharmacy depart-
ments, where expertise and specialised facilities are
available to reduce the risk of contamination through-
out the hospital. Pharmacists and pharmacy techni-
cians responsible for centralised cytotoxic services
have become increasingly concerned about the risks
associated with occupational exposure to these drugs.!

The perspective of the regulatory authorities, such
as the UK Medicines Control Agency, is mainly
focused on protecting the patient from infusions
contaminated with microorganisms.? Cytotoxic drug
infusions can support microbial viability,’ and inad-
vertent contamination could be particularly harmful
to cancer patients who may be immunocompromised
as a result of their treatment.

Two different workstation containment systems
are widely used to protect both operators and
infusions from cytotoxic and microbiological contam-
ination, respectively.

Class II safety cabinets are made up of a modified
vertical laminar flow cabinet with a large opening in
the front fascia. This opening allows drugs and
consumables to be moved in and out of the cabinet
work area, and also provides access for the operator’s
arms to carry out the necessary manipulations in the
cabinet. The high-efficiency particulate air (HEPA)-
filtered laminar airflow protects the infusion from
ingress of microorganisms and particles, and the

operator is protected by an air curtain that is chan-
nelled over the fuce of the opening into a grill located

on the front edge of the work area (see Figure 1).
Isolators (also known as class III cabinets) are
fully enclosed systems of either rigid or flexible film
construction. HEPA-filtered air, either turbulent or
laminar flow, is supplied to the main work area, and
materials are transferred in and out of the isolator
through transfer hatches that are also flushed with
HEPA-filtered air. The operator gains access through
sleeve and glove arrangements (usually two or four
per isolator), which maintain the integrity of the
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Figure 1. A Class |l safety cabinet

Filtered laminar airflow protects the infusion from
contamination by microorganisms and particles

isolator (see Figure 2). Isolator work areas are
designed to operate at either positive pressure (type
I isolator) or negative pressure (type II isolator). For
cytotoxic handling, negative-pressure operation is

generally favoured because in the event of a leak
developing cytotoxic drugs will still be contained

within the isolator.

Design standards
In terms of product protection, both class II safety
cabinets and isolators are designed to achieve an
EC Good Manufacturing Practice (GMP) Class A
environment in the controlled workspace.*

There is no European Standard for class II safety
cabinets, but there is an Australian Standard.® This
requires that all potentially contaminated parts,
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Figure 2. A sleeve and glove arrangement
Used to handle drugs within an isolator or class lll cabinet

including filter seals, are maintained at negative pres-
sure with respect to uncontaminated areas, and that

exhaust air passes through a carbon filter in addition
b W R Flbee,

There are no official standards for isolators,
although these may be included in a new standard
for cleanrooms under development by the
International Organisation for Standardisation
Technical Committee 1SO/TC209. A document
published in the UK does outline design principles
and operational procedures for negative-pressure
isolators intended for handling cytotoxic drugs.®

Most isolators designed for cytotoxic use are of
rigid construction, with either turbulent or laminar
air-flow creating typically 1,500-3,500 air changes per
hour in the workspace and 200-400 air changes per
hour in the transfer hatch devices. Transfer hatch
doors are interlocked and fitted with a time delay
(typically preset to two minutes). This precludes
direct contact of the controlled workspace with the
outside environment and ensures that there is
adequate contact time between surface sanitising
agents and drug vials or consumables before they are
introduced into the controlled workspace.

Operational characteristics
One of the key factors leading to the introduction of
isolators into hospital pharmacy practice during the
1980s was the (erroneous) perception that isolators
could be located in a “socially clean” area rather than
a cleanroom. It is now recognised that both isolators
and class II safety cabinets must be located in a
cleanroom.” Depending on the type of transfer
device used, an isolator may be located in a mini-
mum EC GMP Class D environment, whereas a class
IT safety cabinet requires EC GMP Class B.8
Unlike class I safety cabinets, isolators have no
front aperture for the introduction and removal of
materials from the controlled workspace. Although
the surface sanitisation of materials and consumables
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is identical, the transfer of materials in and out of
isolators is a more complex multistage process, and
access for cleaning of the work area can be more
difficult in some cases.

The other main difference is the sleeve-glove
arrangement used in isolators for manipulation of
cytotoxic infusions in the workspace. Specially
designed cuffs at the end of isolator sleeves allow
experienced operators to change gloves without
compromising the Class A environment. These differ-
ences require additional training before an operator
is competent in the safe use of isolator technology.
Photographs illustrating the key differences between
class II cabinets and isolators are shown in Figure 3.

Monitoring and process validation
Isolators are fitted with pressure gauges for contin-

uous monitoring of controlled workspace and trans-
bek Huteh prossures, ‘Fhese nre supplemented with

audible and visual alarms, together with systems to
measure pressure differentials across HEPA filters
for detection of blockages and breaches of integrity.
Gloves and sleeves must be inspected visually at
each work session for holes and tears, and the
integrity of the complete glove-sleeve system is
determined on a daily basis using specialised pres-
sure monitoring apparatus. The integrity of the
isolator as a whole is checked on a weekly basis
using pressure decay tests specified by isolator
manufacturers or those described in the publication
Isolators for pharmaceutical applications.®

Class II safety cabinets also permit continuous
monitoring of pressure in the workspace and across
HEPA filters. An operator protection test (KI discus
test to European Standard BSEN 12469:2000) is
conducted on a yearly basis to assess effectiveness
of hazard containment. This standard requires a
protection factor >1x10°. However, air turbulence
in front of the aperture caused by operator move-
ment or airflow in the cleanroom can cause a
correctly functioning cabinet to fail this test.

Further monitoring common to both isolators and
class II cabinets would include airflow measure-
ments, subvisual particulate counts, and a range of
microbiological tests including active sampling, settle
plates, surface swabs and finger-dab plates. Product
protection is validated using broth-transfer simula-
tions. These tests are described in detail elsewhere.®

Which is best?

Intuitively, the product and operator protection
offered by isolators would seem to be superior because
these systems are totally enclosed. There is no
published evidence to support this view, although a
North American multicentre study did find significant
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Figure 3. Workstations for cytotoxic handling
a. Class |l safety cabinet. b. Isolator

cytotoxic contamination in the vicinity of class II safety
cabinets.’ The main weakness of class II cabinets is the
front aperture, although small pinholes in gloves and
sleeves are a potential problem with isolators. Initially,
operators may find isolators more difficult from an
ergonomic perspective, although this usually dimin-
ishes with experience. Also, the cost of isolators is
approximately twice that of class II cabinets.

Recent studies have demonstrated vaporisation
of cytotoxic drugs at room temperature.'? Cytotoxic
vapour would not be retained by HEPA filters and
may permeate carbon filters, so cabinets and isola-
tors recirculating air back into the cleanroom may
cause contamination. Therefore it is preferable to
externally duct exhaust air from these devices.

New developments

The introduction of gas-sterilised isolators, where the
isolator workzone and a single-batch load of
components and consumables are sterilised by a gas
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