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ChemoLock™ Closed System Transfer Device (CSTD): 
Vapor Containment Tests 
 

BACKGROUND
Closed system transfer devices (CSTDs) are intended to limit the exposure of hazardous drugs to healthcare workers during compounding, 

administration, and disposal. The definition of a CSTD as defined by standards bodies is “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.”1

The generally accepted method for verifying a CSTD’s prevention of transfer of environmental contaminants (bacteria) into the system is 

by conducting a seven-day in vitro microbial ingress study. These studies are routinely published by CSTD manufacturers. This study 

assesses the ability of the CSTD to prevent the escape of hazardous drug or vapor outside the system using propylene glycol as the 

surrogate. 

PROTOCOL
To investigate how the ChemoLock CSTD performs in its ability to limit the exposure of hazardous 

drugs, ICU Medical developed test equipment that can detect vaporized drug particles that may be 

released into the environment during transfers. The presence of “leaked” propylene glycol was 

collected by passing the surrounding air through a thermal desorption tube, which was sent to an 

independent third-party lab for analysis. The tubes were analyzed by thermal desorption-gas 

chromatography–mass spectrometry (TD-GC–MS), using a threshold of < 25 ng as being considered 

nondetectable. 
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Compounding and administration tasks were conducted with a process to simulate drugs prepared from both powder and liquid form. All 

task times were set for 5 minutes, using 50 mL/min of airflow through the desorption tubes. Positive control samples were taken to ensure 

viability of the test model. CSTD components evaluated in testing were all used in accordance with their directions for use:

RESULTS
To verify the detectability of propylene glycol, ICU Medical simulated a drip equaling approximately 1/10 mL of fluid to illustrate the level 

of sensitivity the test model provides. Test results show propylene glycol can effectively be measured and show ChemoLock’s ability to 

contain propylene glycol during the simulated compounding and administration tasks.

CONCLUSION
Each CSTD tested had nondetect results. These results demonstrate that each CSTD contained the propylene glycol.

TASK PERFORMED PROPYLENE GLYCOL DETECTION

Task 1a:  Reconstitution Compounding Using ChemoLock Vial Spike with 20 mm Closure

Transfer 45 mL of propylene glycol from one vial into another vial. Swirl mixture to simulate mixing, then 

withdraw 45 mL from vial and transfer into solution container. 

Nondetectible

Task 1b:  Reconstitution Compounding Using ChemoLock Vented Vial Spike with 20 mm Closure 

Transfer 45 mL of propylene glycol from one vial into another vial. Swirl mixture to simulate mixing, then 

withdraw 45 mL from vial and transfer into solution container.

Nondetectible

Task 1c:  Liquid Compounding Using ChemoLock Vial Spike with 20 mm Closure 

Withdraw 45 mL of propylene glycol from vial and transfer into solution container.

Nondetectible

Task 1d: Liquid Compounding Using ChemoLock Vented Vial Spike with 20 mm Closure

Withdraw 45 mL of propylene glycol from vial and transfer into solution container.

Nondetectible

Task 2: IV Push Administration Using Spiros on 20 cc Syringe

Withdraw 45 mL from vial and inject into administration set with Y-site.

Nondetectible

Positive Control Sample: Propylene Glycol Drip (0.1 mL) 47,000 ng

< 25 ng considered static nondetectible

1. USP General Chapter <800> : Hazardous Drugs—Handling in Healthcare Settings. The United States Pharmacopeial Convention Pharmacopeial Forum (PF). December, 2017. 


