
Performance with high risk infusates
MaxPlus® needleless connector

Introduction

Vesicant chemotherapy involves the infusion of high risk 

infusates and/or antineoplastic drugs. Traditional IV equipment, 

including tubing and plastic components, may be affected by 

some antineoplastic drugs.1 It is well known that solid plastic 

components can be damaged by interaction with solvents 

agents and some chemotherapy preparations include levels of 

alcohol.2 The MaxPlus needleless connector is designed to be 

compatible with most IV administrations including the infusion 

of high risk infusates. The following study was conducted to 

show the MaxPlus connector’s ability to maintain its structural 

integrity when exposed to high risk infusates. The following 

medications were used to conduct the study: Adriamycin, 

Carboplatin, Cisplatin, Paclitaxel, Methotrexate, and Taxotere.

Procedure

Multiple MaxPlus connectors were attached together to form 

one “test setup”. The test infusates were prepared per the 

manufacturers’ instructions and placed in separate 10mL 

syringes. Water available in a 10mL syringe was used as the 

study control. A syringe containing a test infusate was attached 

to the injection site of the MaxPlus connector and completely 

secured via the luer lock connection. The contents of the syringe 

were infused through the entire MaxPlus “test setup” and 

collected in another syringe attached to the distal end of the 

MaxPlus “test setup”. The “test setup” was a closed system and 

was checked for leaks at all of the connection points. 

At one hour intervals, the setup was challenged by flushing the 

infusate from the distal syringe to the proximal syringe and vice 

versa. This was repeated 24 times each day for a total of three 

days. During the entire three days (72 hours), the “test setup” 

was exposed to the infusate. After the three days, the infusate was 

disposed of and the samples were flushed.

The MaxPlus connector samples then underwent a functional 

inspection consisting of back pressure and flow testing. Back 

pressure testing determines if there was any damage to the 

device, as the device would not be able to effectively maintain 

back pressure if any degradation, such as cracks, weld joint failure, 

warping/deformation, seal integrity, degradation of silicone gland, 

and/or internal scuffing of the seal had occurred. Flow rate testing 

confirms there was no internal change to the geometry of the 

device that could slow down or stop medication. These two 

tests were selected because they test the key functionality of the 

MaxPlus device: 1) Deliver medication through the access port 

when engaged and 2) Seal properly when disengaged.

Results

Conclusion

The MaxPlus connector maintained its integrity and passed 

functional testing after exposure to high risk infusates.  The 

MaxPlus connector is safe for use with Adriamycin, Cisplatin, 

Carboplatin, Paclitaxel Methotrextrate and Taxotere. 
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Test Infusate Flow Rate: number of 
failures per number of 
samples

Backpressure: number 
of failures per number 
of samples

Overall Failure Rate for 
Test Infusate 

Adriamycin               0/10             0/10                0% 
Cisplatin              0/10             0/10                0% 
Carboplatin              0/4             0/4                0% 
Paclitaxel              0/5             0/5                0% 
Methotrexate              0/10             0/10                0% 

Taxotere              0/4             0/4                0% 
Control Water              0/10             0/10                0% 
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