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BACKGROUND 

•For Task 1, 2 CSTDs successfully contained isopropyl alcohol vapor; for
Task 2, 3 CSTDs successfully contained the isopropyl alcohol vapor per
NIOSH protocol.

•Based on these results, only 2 CSTDs completely eliminated the vapor
release during both compounding and administration of hazardous
drugs.

•To improve patient outcomes and employee safety in chemotherapy
preparation, CSTDs that demonstrate no leakage should be the
preferred choices.

•Limitations: Testing was stopped early for some samples if a
concentration significantly over 1.0 ppm had been detected. This
data can determine if the CSTD device passes or failed the vapor
test, but cannot be used to rank the CSTDs.

•Next steps: Because isopropyl alcohol has different chemical
properties than hazardous drugs for therapeutic use, further testing
using a more representative compound is recommended. Because
of this limitation, NIOSH currently has this protocol under review.

•Each CSTD product underwent a testing process
which evaluated the system during both
compounding (Task 1) and administration (Task
2). The process in each task was repeated for a
total of 4 manipulations per device.

•Task 1: The technician added 90 mL of isopropyl
alcohol, using two 45 mL transfers from two 60
mL syringes and two 50 mL vials, to a 500 mL
normal saline IV bag. The CSTD components
evaluated under this task included one bag
adapter, two vial adapters, and two syringe
adapters.

•Task 2: The technician prepared a 45 mL dose of
isopropyl alcohol in each of two 60 mL syringes
and injected each syringe into the Y-site of the
IV tubing, simulating an IV push. The CSTD
components evaluated under this task included
two vial adapters, two syringe adapters, one bag
adapter, and one IV port adapter.

•Vapor release was detected by the Miran
Analyzer. Data points were recorded in real time
after the following steps: capping of 2 vials with
CSTDs, withdrawal of 45 mL from the first vial,
injection of 45 mL into a bag, withdrawal of 45
mL from the second vial, and injection into a bag
(Task 1) or an IV administration tubing (Task 2).

•Recent United States Pharmacopeia 800 guidelines require the use of closed
system transfer devices (CSTDs) for hazardous drug administration.

•The National Institute for Occupational Safety and Health (NIOSH) released a
proposed protocol to compare CSTDs for their ability to contain vapors.1

•To date, limited data exists for a comprehensive evaluation of various CSTDs
against this protocol.

METHODS

RESULTS

PURPOSE 

•To compare the ability of 6 different marketed and available CSTD products to
adequately contain hazardous drug vapors during IV compounding and
administration following the NIOSH vapor containment protocol.

Product
(n=4)

Mean of BG-0max 
Concentration

(ppm)+

95% Confidence 
Interval  
(ppm)#

Equashield® 0.35 0.25 - 0.45

PhaSealTM 0.48 0.13 - 0.82

ChemoLockTM 0.93 0.59 - 1.26

ChemoClave® 2.68* 2.05 - 3.30

Vial Shield 4.88 4.09 - 5.66

OnGuardTM w/ 
Tevadaptor®

10.7* 8.21 - 13.34

TASK 1
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Product 
(n=4)

Mean of BG-0max
Concentration 

(ppm)+

95% Confidence 
Interval  
(ppm)#

PhaSealTM 0.30 0.30 - 0.30

Equashield® 0.60 0.34 - 0.81

ChemoLockTM 0.60 0.39 - 0.81

ChemoClave® 2.60* 1.29 - 3.91

Vial Shield 5.40 4.01 - 6.71

OnGuardTM w/ 
Tevadaptor®

14.85* 12.76 - 16.94

Data points were background-corrected and zero-adjusted for the
detection limit of the equipment (0.3 ppm). The point of interest for
each sample was the maximum value observed, and those values were
averaged to give the Mean of BG-0max concentration values for each
CSTD.

+ Average values less than 1.0 ppm indicated successful containment
of isopropyl alcohol vapor.

# A CSTD failed to effectively contain vapor if the 95 percent
confidence interval contained greater than or equal to 1.0 ppm.

*Testing stopped early in manipulation process due to high levels of
isopropyl alcohol vapor leakage.

TASK 2
TABLE 1.  Summary of the mean maximum concentrations of isopropyl 
alcohol observed for each CSTD product throughout Task 1. 
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CONCLUSION

TABLE 2. Summary of the mean maximum concentrations of isopropyl 
alcohol observed for each CSTD product throughout Task 2. 
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FIGURE 1. Environmental test 
chamber  with sample hose.

FIGURE 2. Manipulation of 
withdrawal from isopropyl 
alcohol vial inside test 
chamber. 
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