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Figure 1. The Harrick VideoMVP.
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Figure 2. Cross-section of a 5 French dual
lumen CVC showing the approximate
size of the inside surfaces requiring
consistent and precise ATR FT-IR.

INTRODUCTION

About 5 million patients require the use of central venous catheters
(CVCs) annually in the United States'. These devices are used for
prolonged periods to deliver chemotherapy regimens, antibiotic thera-
py, and total parenteral nutrition; however, thrombosis and infection
complications are common and associated with substantial morbidity
and cost. In a study of cancer patients with CVCs about 41% required
device removal before the end of treatment as a result of such com-
plications®. CVCs with their internal and external surfaces modified
with a poly-sulfobetaine effectively reduced protein, blood cell, and
microbial attachment in in-vitro and short term in-vivo studies®.

The primary analytical method of determining the presence of the
polymeric sulfobetaine surface modification is attenuated total reflec-
tion Fourier transform infrared spectrometry (ATR FT-IR)**.

Because the surfaces of the CVC, especially the inside lumen surfaces,
can be <1 mm? in surface area and possess complicated topographies,
it was essential to have a small, extremely durable ATR FT-IR inter-
nal reflection element (IRE) and the ability to see, in real time, the
exact placement of samples on the IRE. The Harrick VideoMVP with
a diamond IRE and 250um diameter sampling area allowed for both
these criteria to be readily met.

EXPERIMENTAL

Surface modified CVCs were sectioned by a defined protocol to give a
statistical sampling of the device surfaces, both inside and out. Individ-
ual samples were placed on the VideoMVP and aligned to the desired
surface sample site using the integrated video system. Consistent

and complete contact between the sample and the diamond IRE were
ensured by observing the video image and monitoring the applied force
with the integrated force sensor. The spectrometer used a DTGS detec-
tor and was set at 4cm™ resolution. 32 spectral co-adds were performed.



https://harricksci.com/videomvp-single-reflection-atr-microsampler/
https://harricksci.com/videomvp-single-reflection-atr-microsampler/

APPLICATION NOTE

MEASUREMENT OF POLYMERIC SURFACE MODIFICATION IN CENTRAL VENOUS NO. 21126

CATHETER LUMENS

The spectral window of 881.8cm™ to 1845.6cm™ was
monitored using the algorithm described in Wein-
stock et al.* providing an estimated thickness of the
surface modification at each sample site.

RESULTS AND DISCUSSION

The estimated thickness of the Sustain surface
modification on the CVC substrate was found to be
between 500nm to 5000nm with a median thickness
of ~1500nm. The precision of the thickness measure-
ment was found to be +50nm.

CONCLUSIONS

Use of the Harrick VideoMVP allowed for reproduc-
ible and rapid ATR FT-IR sampling of the various
surfaces on a CVC. This allowed for production to
set consistent boundaries for quality control and
increase the rate of analysis throughput to approxi-
mately 30 minutes per CVC.
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Figure 3. ATR FT-IR
Absorbance spectra of
CVC septa with various
thicknesses (Onm to
>10,000nm) of poly-
sulfobetaine modification
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