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Results 
• BG-0max = highest increase in IPA vapor 

concentration over the course of a given task, 
relative to background levels

• well below the acceptance criterion 
for all tasks and test groups

Discussion 
• CSTDs well-adopted in pharmacy, less so 

during administration

• Results of NIOSH-type evaluation show 
CADM prevents escape of hazardous 
liquid, aerosols, and vapors.

• New closed administration systems could 
potentially raise the standard of safety 
for clinicians to those already adopted in 
pharmacies.
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Table 1. Results summary table. Test groups: (1) beginning of shelf life, 1st connection; (2) beginning 
of shelf life, 10th connection; (3) end of shelf life, 1st connection; (4) end of shelf life, 10th connection

Background/Significance
• clinicians regularly exposed to hazardous drugs (HDs)

• protective equipment more effective 
during preparation than administration

• USP 800 requires use of Closed System Transfer 
Devices (CSTDs) during HD administration. 

• new closed administration system 
(Chemfort® CADM) recently marketed

Purpose
• evaluate efficacy of Chemfort® CADM (Figure 1) 

in preventing HD release during administration 

• assessed upon first and final (10th) connection 
cycle at beginning and end of shelf life (3 years)

Methods
• based on principles of NIOSH 2015 containment 

performance draft protocol1

– closed chamber
– drug surrogate: 70% isopropanol (IPA) 
– acceptance criterion: 

<1.0 ppm increase in IPA vapor concentration

Figure 2 - Connections, flow, and disconnections for each test task 

• Three test tasks2 mimic administration and 
disconnection of different combinations of CADM 
components–assembly shown in Figure 2  placed 
inside closed chamber, connected to FTIR gas 
analyzer

• negative control: saline replaced 70% IPA

• IPA levels monitored during the task and 
for at least 30 minutes afterwards

• four repetitions per test group

Task
Test group 
or control

Number of 
BG-0max  

Observations

Mean of 
BG-0max 

Observations (ppm)

Lower 95% 
Confidence 
Limit (ppm)

Upper 95% 
Confidence 
Limit (ppm)

Standard 
Deviation 

(ppm)

1

1 4 0.00 0.00 0.00 0.00

2 4 0.00 0.00 0.00 0.00

3 4 0.00 0.00 0.00 0.00

4 4 0.09 -0.08 0.26 0.18

2

1 4 0.00 0.00 0.00 0.00

2 4 0.05 -0.04 0.13 0.09

3 4 0.00 0.00 0.00 0.00

4 4 0.00 0.00 0.00 0.00

3

1 4 0.06 -0.06 0.17 0.12

2 4 0.00 0.00 0.00 0.00

3 4 0.08 -0.07 0.22 0.15

4 4 0.00 0.00 0.00 0.00

Positive 
control

N/A 4 43.43 34.05 52.80 9.56

Negative 
control

1 1 0.00 0.00 0.00 0.00

2 1 0.00 0.00 0.00 0.00

3 1 0.00 0.00 0.00 0.00

4 1 0.00 0.00 0.00 0.00

Bag Adaptor 
Chemfort® Port (BACP)

Closed Adaptor 
Spike Port (CASP)

Closed Secondary 
IV Set

Closed 
Y-inline Set

Figure 1 - CADM system and components

Connection, from top to bottom:
Bag-BACP-CASP-412121-SA-
BACP-Bag

Disconnection:
between BACP and 

CASP

The “patient”
Bag initially empty

Flow

500 ml
70% IPA

BACP + CASP: Setup

Task 1

Connection, from top to bottom:
Bag-BACP-Closed Y-Inline Set- 
412121-SA-BACP-Bag

BACP + Closed Y-Inline Set: Setup

Disconnection:
between BACP

and Closed Y-Inline Set

500 ml
70% IPA

Saline

roller
clamp remains

closed

Flow

The “patient”
Bag initially empty

Task 2

Connection, from top to bottom:
Bag-BACP-Closed Secondary 
IV Set-SA-BACP-Bag

Disconnection:
between SA and 

BACP

The “patient”
Bag initially empty

Flow

500 ml
70% IPA

BACP + Closed Secondary IV Set: Setup

Disconnection:
between BACP and

Closed Secondary IV Set

Task 3

Connection, from top to bottom:
Bag-412121-SA-BACP-Bag

The “patient”
Bag initially empty

Flow

500 ml
70% IPA

Positive control: Setup

Disconnection:
between male Luer of 

secondary set and 
female Luer end of SA

Positive control task


