Safe handling q&A
Closed-System Transfer
Devices
By Seth Eisenberg, RN, OCN®, BMTCN®
what needs to be considered when selecting
and using a Closed-System Transfer Device?

A closed-system transfer device (CSTD) is defined by the National Institute for Safety and Health (NIOSH, 2004) as “a drug
transfer device that mechanically prohibits the transfer of environmental contaminants into the system and the escape of
hazardous drug or vapor concentrations outside the system”
(p. 44). Choosing a supplemental engineering control, of which
CSTDs are the primary products, should be a joint decision between pharmacy and nursing (Eisenberg, 2018). Compounding
is a very different process from administration, and what may
work well in one department may not work as well in the other.
In addition, some devices may not be compatible with existing
pumps and tubing, so it is important to understand the variables during the CSTD selection process (Massoomi & Eisenberg, 2015). Organizations should consider using CSTDs for
non-antineoplastics when applicable.
NIOSH has been working on a standardized CSTD testing
protocol that is not yet available. Two test protocols have been
proposed so far: the first is a vapor containment protocol published in 2015, and the second is a performance test protocol
published in 2016 (Connor et al., 2017; NIOSH, 2016). Most
of the CSTD manufacturers have tested their devices against
both protocols. Once the protocol has been finalized, it will be
up to each manufacturer to test their devices. NIOSH will not
be performing independent testing. Some devices have peerreviewed literature, but it is difficult to compare the devices or
the publications because of lack of standardization. Clinicians
should always ask for documentation that the device works as
advertised, and a pilot or trial should be done with one or two
products before making a final decision (Eisenberg, 2017).

Should they be used for compounding?

Although USP<800> does not require CSTDs for compounding,
studies continue to show lower levels of contamination when
they are used (Bartel et al., 2018; Hon et al., 2013; Salch et al.,
2019). Contamination in the pharmacy can spread hazardous
drugs (HDs) throughout the patient care areas from residue on
the outside of IV bags and/or tubing (Eisenberg, 2016). CSTDs
also offer the ability for pharmacy to compound IV bags safely
without having the added burden of IV tubing inside of the al-
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ready crowded biologic safety cabinet. Both direct spikes and
dry spikes facilitate compounding with a CSTD. Direct spikes
allow the nurse to safely attach IV tubing containing the mating CSTD at the bedside. A dry spike is constructed with thick,
reinforced materials, allowing the nurse to use a standard IV
spike without the risk of inadvertently puncturing the IV bag.
The use of direct and dry spikes not only improves safety, but
also can simplify workflow for pharmacists, technicians, and
nurses (Eisenberg, 2018).

Are they always needed for administration?

CSTDs are the only engineering control available during administration. Because the primary goal in HD safety is to prevent
environmental contamination and exposure, USP<800> requires
CSTDs for antineoplastic HDs where dosage form allows. This
means that if a CSTD can be used for the particular route/dosage, then it must be used. For example, there are currently no
CSTDs designed to accommodate crushed oral HDs, so a CSTD
is not required with this dosage form. Conversely, intravesicular
administration can be safely achieved with adapters for CSTDs.
For subcutaneous administration, the CSTD offers protection when the drug is being compounded and prevents inadvertent syringe plunger movement during transportation. The syringe remains completely closed up until the needle is attached.
Although some devices change the weight and balance of the
syringe, all of them can safely be used for injections with education and practice.
It is vitally important that all staff using CSTDs be properly
trained. Manufacturers will provide on-site training when a device is first brought in, but facilities must have a training plan
for orientation of new staff to ensure the device is being used
properly. Failure to do so can result in HD exposure.
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