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Blood Clearing Study for the InVision-Plus  ® Neutral ®

OBJECTIVE:

METHODS:

RESULTS:

CONCLUSION:

Nelson Laboratories, Inc. an independent laboratory facility located in Salt Lake City,
UT was contracted to conduct a blood clearing study on the InVision-Plus® Neutral®
[.V. Connector, manufactured by RyMed Technologies, Inc.

This test procedure was designed to establish the flushing effectiveness using 0.9%
normal saline solution only and a laminar flow flushing method with the InVision-Plus®
Neutral® following administration or aspiration of blood products. Laminar flow versus
turbulent flow flushing method and normal saline only was selected as the flush agent
for this study in order to simulate a “worst case” situation when heparin is not used as
part of the flush protocol. The use of human blood is recommended in the ISO
guidelines.

Citrated human blood was used in this study. A hemoglobin standard curve was
established by diluting the standard solution (0.80 mg/mL) with cyanmethemoglobin
(CMR) to give solutions at concentrations of 0.80, 0.60, 0.40, 0.30, 0.20, 0.10, 0.02,
and 0.01 mg/mL. The dilutions were made using a Stanbio Hemoglobin Standard
Dilution Schedule. Each targeted solution was allowed to stand at room temperature
for 5 minutes, and the absorbance was measured at 540 nm on a spectrophotometer.
To establish plasma hemoglobin determination, 4mL of blood were centrifuged at
700-800 times g for 15 minutes. 1mL of plasma was added to 1mL of
cyanmethemoglobin (CMR) and allowed to stand at room temperature for 15 minutes,
and then measured for absorbance at 540 nm on a spectrophotometer. The
concentration of hemoglobin was determined from the standard curve and multiplied
by a factor of 2 to obtain the total plasma free hemoglobin. The blood was acceptable
if the value is less than 2 mg/mL. To establish hemoglobin present, 20 microliters of
blood were added to 5.0mL of CMR. This solution stood at room temperature for
15 minutes, and then the absorbance against CR at 540 nm on a spectrophotometer
was measured. These values were multiplied to the corresponding blood
concentration obtained from the standard curve by 251 to account for the dilution.

The following chart summarizes the
residual hemoglobin measured in
mL’s remaining within the InVision-
Plus® Neutral® I.V. Connector per 5
mL flush of 0.9% normal saline:

The Gyriming volume of the InVision-
Plus® Neutral® is 0.027mL. The first
flush used to clear the InVision-Plus®
Neutral® fluid path-way reduced the
residual hemoglobin to 0.0001mL.
Subsequent flushes continued to
reduce the residual hemoglobin to
less than 0.0001mL.

The results of this study demonstrate
that blood products can be
effectively cleared from the InVision-
Plus® Neutral® 1.V. Connector
System using only 5cc of 0.9%
normal saline solution only.
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