
Hemocompatibility study for  
the SmartSite® needle-free valve

Objective

The study was conducted to evaluate the hemolytic 

potential of the SmartSite needle-free valve when 

infusing blood products compared to an open male  

luer and an 18G catheter.

Method

The study simulated blood flow using clinically-relevant 

conditions to determine whether the SmartSite needle-

free valve caused significant damage to erythrocytes, 

measured as hemolysis, when in contact with blood 

products. The hemolysis at various time points during  

the transfusion process would be detected by measuring 

hemoglobin in the plasma. In addition, routine CBC 

(complete blood count) hematological parameters of  

the blood collected at various time intervals were 

analyzed using standard methods to evaluate the  

potential influence of the valve on the different 

components of blood.

A separate 500 mL bag of whole porcine blood was 

gravimetrically transferred through a blood set with a  

180 micron filter and the test device connected on 

the end. Prior to starting each transfusion, a baseline 

sample was taken from each bag of porcine blood. 

After passing through the test device, a 15 mL aliquot of 

blood was removed to measure plasma hemoglobin and 

hematological parameters at 100 mL, 200 mL,  

300 mL, 400 mL and approximately 500 mL of 

transfusion. The plasma hemoglobin concentration  

was measured spectrophotometrically in duplicate.  

Five replicates of each device were tested.

Study results

The hemolytic potential of the SmartSite needle-free valve, 

open male luer and 18G catheter was compared using 

ANOVA, a parametric test that assumes all the samples 

were drawn from normally-distributed populations with 

equal variance. Under the conditions of the study, the mean 

hemolytic index for the test and control devices ranged 

from 1.61-2.01% (Figure 1). The biological significance of 

the hemolytic index differences is minimal due to the low 

level of hemolysis observed with all devices.

Additionally, the hematological parameters of the blood 

collected at each sampling point were equivalent to the 

baseline blood sampling (Figure 2).

Figure 1
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SmartSite 
needle-free valve

(Baseline)

SmartSite 
needle-free valve

(Post infusion)

18G catheter

(Baseline)

18G catheter 

(Post infusion)

Open male luer

(Baseline)

Open male luer

(Post infusion)

WBC 17.7 15.09 7.4 7.62 13.4 11.83

RBC 3.67 5 5.28 5.09 3.43 4.5

HGB 6.4 8.76 9.3 8.81 5.9 7.76

HCT 19.4 26.45 26.7 25.8 16.6 22

MCV 52.6 52.92 50.5 50.79 48.5 49.01

MCH 17.5 17.5 17.7 17.32 17.2 17.28

MCHC 33.2 33.1 35 34.09 35.5 35.25

PLAT 431 366.56 247 236.88 420 364.84

NEUTRO 22 28.64 60 58.96 36 38.24

Bands 1 1.04 2 1.96 0 0.04

LYMPH 74 66.04 33 34.4 57 55.4

MONO 2 2.72 5 4.64 2 3.04

EOS 1 1.12 0 0 4 3.24

BASO 1 0.4 0 0.04 0 0.04

Figure 2

Conclusion

As this study demonstrates, the SmartSite needle-

free valve does not cause a clinically-significant level 

of hemolysis or significantly affect the hematological 

parameters when infusing blood products.


