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Introduction

Catheter insertion sites are commonly covered by transparent film dressings, offering protection
ofthe insertion site from infection and securement of the catheter while allowing site observation
through a clear window.! Currently, there is considerable focus on creating |V film dressings
with ever-increasing moisture vapour transmission rates (MVTR) to prevent the accumulation
of moisture under the film and reduce the risk of infection. These increasingly high MVTR |V
dressings are often promoted as superior to |V dressings with lesser MV TR values. Assumptions
have been made that continuing to further increase the MV TR of |V dressings would lead to
additional clinical benefit, but there is no evidence to support this.

MVTR Is a recognized standard for the assessment of semi-permeable films and is often a
specification quoted for comparison of vascular access fixation dressings. This poster explores
the methodology of MV TR determination, explaining that some MVTR data is not clinically

relevant to dressings for vascular access.

Purpose

The purpose of this study is to explain how MVTR is determined and to demonstrate how the
two standard methods can lead to very different values, suggesting that taken in isolation, the

MV TR value may not provide sufficient information to be clinically relevant.

Methods

European Standard EN 137262 was used to determine the MVTR of seven different IV dressings (Table 1) with two
different methods (upright and inverted).

MVTR was determined under controlled conditions in an independent contract laboratory (Surgical Materials Testing
Laboratory, Wales), by exposing the dressings to either moisture vapour or direct contact with water and was calculated
by the mass differential detailed within EN 13726 Part.?2 Testing was performed on 5 replicates of each dressing.

EN 13726-2:20022 section 3.2 covers the MV TR of a wound dressing when in contact with water vapour, and section 3.3
covers the MVTR of a wound dressing when in contact with liquid. Test apparatus is pictured in Figures 1 and 2.

The sealed cups were placed in an incubator at 37°C. The tests only measured a section and not the whole dressing,
and - in the first step - did not include any soft cloth reinforcement (often called ‘bordered’). The following deviations
were reported by the independent test laboratory: 1) Testing was performed at 37°+2°C rather than £1°C as stated in
the standard. 2) The dressings were tested using a smaller aperture (Figure 2: 2 cm diameter rather than 3.57 cm) test
cylinders (Paddington cups) with 10 ml of fluid (rather than 20 ml), ensuring an air gap of 5 mm * 1 mm at the top of the
cup. Note: The change in area was made to accommodate Dressing E, which was too small to fill the standard area.

A statistical analysis using SAS 9.4 (SAS Institute, Cary NC) was performed to evaluate the significance of the differences
in the results obtained with the two MVTR test methods for each dressing tested (post-hoc comparisons of differences in
MVTR by method within samples using Tukey’s test).

In an additional test, which was conducted with the dressings (A,F,G) exposing the highest upright MVTR, the MV TR of
the dressing sections, which are covered with reinforcement cloths, were evaluated.

Table 1. |V dressings tested.

Dressing Manufacturer Product Name Catalog number Lot number

A 3M Company 3M™ Tegaderm™ V. Advanced 1685 2021-01A©
Securement Dressing
B 3M Company 3M™ Tegaderm™ [.V. 1633 2022-09K 1
Transparent Film Dressing with
Border
C 3M Company 3M™ Tegaderm™ HP 9534HP 334LKM
D Richard gfnsle?;rer;i/ﬁclim DfeSSiﬂg 816060 171104 Figure 1. Standard ifi
H|;:alikrmz<:2 earFilm LV. dressing Paddington Cup. The II::)I%L(I;e t2 l\/lodlﬁeg
. S addington cup use
E BSN Medical  Leukomed V. film 72390-00 03240832  Mmdressingisclamped . %t S L ol ome
GmbH across the open annular f IS el
: Smith & Neph- V3000 Ported 7cm x 9cm 4006 201852 plate, which provides 9@ IoF SVEPOIAHOMN,

a volume of 10 ml is

ew a 10 cm? area for
used).

G Centurion SorbaView SHIELD Window SV353UDT 2016080201 evaporation. A volume
Dressing Medium of 20 ml is used.
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Results

Our results have shown a range of MVTR values from 773 to 2838 g/m2/day for the upright test method (film in contact with
water vapour) and from 845 to 30,530 g/m2/day for the inverted method (film in contact with liquid water) for the seven |V
dressings tested.

The inverted cup method (EN 13726-2:2002 section 3.3) consistently gave MV TR values that were greater than the values
obtained with the upright method (EN 13726-2:2002 section 3.2), as seen in Figure 3. This difference was statistically significant
for Dressings A, F, and G (Table 2).

The Paddington cup was empty at the end of the inverted cup test method for Dressing F. This finding could not be explained
by the test laboratory. This suggests that the MV TR value obtained was therefore probably underestimated. However, previous
testing without this problem had given an MV TR value of 19,000 for this dressing by the same test lab and as reported by the
manufacturer in their previous product literature. The value of 30,000 is therefore questionable, but in this and previous tests
the MVTR of Dressing F remains significantly higher than all other dressings tested (both values are displayed on Figure 3 to

illustrate this).

25000 Table 2. Statistical analysis of differences in MVTR by test
method within dressings using Tukey’s Test.
30000
Dressing Difference Calculation t Value P Value
= 25000 between MVTR test
S methods
i
@20000 _ OMVTR vapour (upright method) S 1
. (Liquid — Vapour)
c% 15000 EMVTR liquid (inverted method)
i A 2407 7.58 <.0001
; DMVT_R liquid (inverted method,
= 10000 previous tests) B 72 0.23 0.8224
_, C 146 0.46 0.6465
5000 D 71 0.22 0.8238
HI o ] z R E 95 0.30 0.7668
0 1M ] 1 &4
A 5 c 5 . . s F2 27692 87.23 <.0001
Dressing G 3520 11.09 <.0001

1. Standard error (SE): 317; Degrees of Freedom (DF): 56

2. Analysis made with the MVTR value of 30,000 for Dressing F
(the analysis cannot be done with the 19,000 value published by
others since we do not know the variability of that data set).

Figure 3. Mean MVTR value (+ standard error) of dressings A-G tested using both methods of EN
13726-2:2002. Because of the fact that the Paddington cup was found empty at the end of the test
for Dressing F using the inverted method, Dressing F is displayed with both the value obtained in this
assay (30,000) and the value obtained in a previous assay by the same test laboratory (19,000), which
matches the published manufacturer’s value.

We observed that over time, all samples in both methods develop a concave shape, to various extents. Figure 4 illustrates this
phenomenon.

Figure 4. lllustration of the concave effect observed
due to the development of a vacuum over time and
its impact on vapor transmission. As water is lost from
the Paddington cup over the test period, and air does
not travel through the film, a vacuum develops and
leads to film deformation. This is observed in both
the upright and inverted methods, but to different
extents with different materials, depending on their
stretchability and depending on their MVTR (and thus
the amount of evaporated water).
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Individual standard deviations were used to calculate the intervals. Individual standard deviations were used to calculate the intervals.

Figure 5. Comparison of film and film plus reinforced cloth section.

When comparing film and film plus reinforced cloth section (Figure 5), the results show
that the MVTR is lower in the dressing sections with reinforcement cloth, but they also
show that here, the MV TR is still higher than the other dressings, which recorded lower
MV TR values.

Conclusions

Different standard methods to measure MV TR can give very different values for the
same dressing and do not offera complete picture of clinical performance. Additionally,
different areas of the same dressing can yield different MV TR values depending upon
the composition of the area tested.

There iIs currently no clinical evidence indicating a correlation between a higher MV TR
value and a lower rate of catheter-related infection for the |V dressings in use today.>*°
Current guidelines do not favour a type of transparent dressing over another for |V site
applications and clinical practice should focus on choosing a dressing that will adhere
well and provide good visibility to the IV site.®> We postulate that as long as the MVTR
of a dressing Is sufficient to prevent accumulation of moisture under the dressing,
any Increase above this threshold value will not bring additional benefits. Guidelines
recommend changing |V dressings at least every 7 days®* and all current commercially
avallable |V dressings should be used with that recommendation in mind.
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