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Abstrak

Tujuan Menguji secara in vitro kemampuan kasa steril hidrofobik Cutimed® Sorbact® untuk mengikat mikroorganisme
multiresisten penyebab luka, methicillin-resistant Staphylococcus aureus (MRSA) dan Pseudomonas aeruginosa.

Metode Desain penelitian ini adalah potong lintang. Penelitian dilakukan di Departemen Mikrobiologi, Fakultas
Kedokteran, Universitas Indonesia pada bulan Januari 2009. Pengujian kasa steril hidrofobik untuk mengikat
mikroorganisme secara in-vitro dilakukan dengan cara menghitung jumlah MRSA dan Pseudomonas aeruginosa
yang terikat pada 1 cm persegi selapis kasa steril hidrofobik Cutimed® Sorbact®. Setiap pengujian dilakukan secara
triplo pada waktu paparan 0,5, 1, 5, 10, dan 30 menit serta 1, 2, 3, dan 4 jam. Untuk melihat kemampuan daya ikat
kasa steril hidrofobik terhadap mikroorganisme uji, sebagai pembanding dilakukan juga uji daya ikat secara in vitro
dari kasa steril konvensional terhadap mikroorganisme uji, pada waktu paparan 0,5 menit dan 2 jam.

Hasil Kasa steril hidrofobik Cutimed® Sorbact® mempunyai kemampuan untuk mengikat MRSA dan Pseudomonas
aeruginosa mulai dari waktu paparan 0,5 menit dan mencapai maksimal pengikatan pada paparan selama 2 jam.
Dibandingkan dengan kasa steril konvensional, kasa steril hidrofobik Cutimed® Sorbact® mempunyai kemampuan
yang lebih kuat untuk mengikat MRSA dan Pseudomonas aeruginosa.

Kesimpulan Kasa steril hidrofobik Cutimed® Sorbact® mempunyai kemampuan mengikat MRSA dan Pseudomonas
aeruginosa yang lebih baik daripada kasa steril konvensional. (Med J Indones 2009; 18: 155-60)

Abstract

Aim To do in vitro test to assess the efficacy of hydrophobic dressing Cutimed® Sorbact® to bind multiresistant bacteria
that caused wound infection, the methicillin-resistant Staphylococcus aureus (MRSA) and Pseudomonas aeruginosa.

Method This was a cross sectional study that was conducted in the Department of Microbiology, Faculty of Medicine,
University of Indonesia, on January 2009. In-vitro testing of sterile hydrophobic dressing to bind microorganisms was
conducted by counting MRSA and Pseudomonas aeruginosa that were bound to 1 square centimetre of single layer
sterile hydrophobic dressing (Cutimed® Sorbact®). Every test was done in triplicate at 0.5, 1, 5, 10, 30 minutes, 1,
2, 3, and 4 hours. To compare the hydrophobic dressing capability to bind microorganisms, in vitro testing of sterile
conventional dressing to bind microorganisms on 0.5 minutes and 2 hours was done.

Result The binding capacity of sterile hydrophobic dressing began at 0.5 minutes and teached a maximum at 2
hours. Compared with conventional dressing, sterile hydrophobic dressing had more binding capability to MRSA and
Pseudomonas aeruginosa.

Conclusion Hydrophobic dressing (Cutimed® Sorbact®) had a higher capability to bind MRSA and Pseudomonas
aeruginosa compared to conventional dressing. (Med J Indones 2009; 18: 155-60)
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Every wound, even an aseptic surgical wound, is con-
taminated with microorganisms. The wound is infected
when bacteria penetrate deeper into the wound, multi-
ply, damage the tissue with their toxins or induce symp-
toms of inflammation.'

Initial wound treatment usually comprises mechanical
cleansing with water, buffer solutions or disinfectants
to remove bacteria and debris.’* This is of paramount
importance since debris impedes wound healing.

Systemic administration of antibiotics is indicated if
signs of infection are present or if bacteria have spread
to the blood stream. Decades of experience have shown
that it is often advisable to avoid the use of local an-
tibiotics because of the risk of antibiotic resistance.
Significant problems are now being encountered with
multiple antibiotic resistant wound pathogens such as
methicillin-resistant Staphylococcus aureus (MRSA)
and Pseudomonas aeruginosa.>®’
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Sterile hydrophobic dressing is a unique mode of action to
bind and inactivate microorganisms in the area of wound
infection by hydrophobic interaction without using any
antiseptic or antibiotic agents. A basic physical principle
of hydrophobic interaction is two hydrophobic (water re-
pellent) particles bind to each other with help from the
surrounding water molecules that form a circle around the
particles - like a jacket - and hold them together.>®

With this mode of action no substances are released from
the dressing into the wound, and the underlying mecha-
nism is purely physical. The bacteria binding effect is of
particular interest because it requires no systemic or lo-
cal antimicrobial agents.” When bacteria or other micro-
organisms contact the wound dressing in a moist envi-
ronment, they are bound to the dressing surface and are
removed from the wound when the dressing is changed.

This study aimed to do in vitro test to assess the effi-
cacy of hydrophobic dressing Cutimed® Sorbact® to bind
multiresistant bacteria, which cause wound infection, the
MRSA and Pseudomonas aeruginosa. In addition, the
binding capacity of hydrophobic dressing Cutimed® Sor-
bact® was compared with conventional dressing.

METHODS

This was a cross section study that was done in the
Department of Microbiology, Faculty of Medicine Uni-
versity of Indonesia, on January 2009. Methicillin-resistant
Staphylococcus aureus and Pseudomonas aeruginosa were
cultured on nutrient agar and harvested after 18 to 24 hours
of incubation. The bacterial concentration was adjusted to
0.5 MacFarland (1.5 x 10® CFU/ml) by Nephlometer equip-
ment, and immediately used for the binding assays.

Binding Assays

The wound dressing materials i.e. hydrophobic dress-
ing Cutimed® Sorbact® (acetate fabric) and conven-
tional dressing were cut into 1 cm? sheets under sterile
condition and were incubated with 1 ml of bacterial
solution at various incubation time (0.5, 1, 5, 10, 30
minutes, 1, 2, 3, and 4 hours respectively for the hy-
drophobic dressing. For conventional dressing, we just
used 0.5 minute and 120 minutes of incubation time.
The experiment was done in triplicate (n= 3).
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After incubation, the dressings were washed three times
for 5 minutes each with 0.07 M phosphate buffered saline
(PBS), pH 7.2, and placed in nutrient broth. Then the nu-
trient broth were incubated at 35-37°C for 18 to 24 hours.

The number of bound bacteria to hydrophobic dressing
Cutimed® Sorbact® (acetate fabric) and conventional
dressing were determined by Nephlometer equipment.

Data Analysis

The data were noted and expressed as means + SD.
The difference between hydrophobic and conventional
dressing in term of the number of bound bacteria at
0.5 minute and 120 minutes incubation time was de-
termined by Student’s t-tests. Differences were consid-
ered to be significant when P-value was less than 0.05.

RESULTS

Hydrophobic dressing Cutimed® Sorbact® binding
assays

Methicillin-resistant Staphylococcus aureus

In-vitro binding assay of hydrophobic dressing Cutimed®
Sorbact® to MRS A at various incubation time were showed
in Figure 1. Using this method, the bound MRSA to 1 cm?
of the hydrophobic dressing were 4.3x10% + 0.2 x10® at
0.5 minute incubation. Incubation period of 0.5, 1, 5, 10,
30 and 60 minutes showed variation in bound MRSA that
was not significant different (P> 0.05).

Binding of MRSA to the hydrophobic dressing reached
a maximum at 120 minutes of incubation (6.6x10%+ 0.1
x10% CFU/ml) and showed significant difference com-
pared to 30 second incubation time (P< 0.05). Compared
with 2 hours, the 3 and 4 hour incubation showed reduc-
tion in the number of bound MRSA to the hydrophobic
dressing. The number of MRSA binding to the hydro-
phobic dressing at 3 and 4 hours were not significantly
different with 0.5 minute incubation time (P> 0.05).

Pseudomonas aeruginosa

The results of the binding assays of hydrophobic dress-
ing Cutimed® Sorbact® to Pseudomonas aeruginosa were
similar with those of MRSA. Pseudomonas aeruginosa
bound to 1 cm2 of the hydrophobic dressing at 0.5 mi-
nute of incubation was 2.3x10% + 0.6 x10® (Figure 2).
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Figure 1. The number of MRSA bound to hydrophobic dressing Cutimed® Sorbact® at various incubation time.
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Figure 2. The number of Pseudomonas aeruginosa bound to hydrophobic dressing Cutimed® Sorbact® at various incubation time.
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The bound Pseudomonas aeruginosa was decreased af-
ter 1 and 5 minutes, but increased after 30 minutes of in-
cubation time. The number of Pseudomonas aeruginosa
binding to the hydrophobic dressing at 30 seconds to 60
minutes varied, but do not differ significantly (P> 0.05).

The bound Pseudomonas aeruginosa reached a maxi-
mum (5.9x10% + 0.5 x10%) at 120 minutes of incubation
(P< 0.05), but longer incubation for 3 and 4 hours re-
duced the number of bound Pseudomonas aeruginosa
to the hydrophobic dressing.

8
7
o O Hydrophobic
=
6 .
g [l Conventional
5_ 5
@
S 4
o
g
5 3
o
o
g 2
2.
21
=
2

0.5

Med J Indones

Comparison of binding capacity of hydrophobic dressing
Cutimed® Sorbact® compared to conventional dressing

Figure 3 and 4 showed that hydrophobic dressing Cu-
timed® Sorbact® could bind bacteria more than conven-
tional dressing at 0.5 minute incubation time (P<0.01).
Incubation at 120 minutes showed the same trend for
MRSA and Pseudomonas aeruginosa binding.
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Figure 3. The number of MRSA bound to hydrophobic dressing Cutimed® Sorbact® and conventional dressing at 0.5 minute and

120 minutes incubation time.
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Figure 4. The number of Pseudomonas aeruginosa bound to hydrophobic dressing Cutimed® Sorbact® and conventional dressing at

0.5 minute and 120 minutes incubation time.
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DISCUSSION

Wound infections are usually caused by wound patho-
gens such as Staphylococcus aureus and group A Strep-
tococci (GAS), Pseudomonas aeruginosa, members of
the Enterobacteriaceae, Enterococci, and other Strep-
tococci families and anaerobic microbes.'®!" Chronic
infections are often of polymicrobial origin and fungi
such as Candida albicans are commonly isolated.!*'

In wound infections, several types of bacteria are usu-
ally simultaneously active. The appearance of an infec-
tion looks either as a primary pyogenic wound infection
that is caused by pus forming microorganisms, putre-
factive bacteria wound infection induced, or anaerobic
wound infection that is caused by anaerobes.!

Numerous studies have shown that bacteria generally
express story cell surface hydrophobicity (CSH). This
property is of vital importance for microorganisms since,
for instance, it enables them to bind to nutrient substrate
surfaces. Several structures which render the cell surface
hydrophobic have been identified such a=s the hair-like
protein appendages, the fimbriae, which mediate adhe-
sion. Further hydrophobic structures are lipoteichoic acid
in the cell wall of gram-positive bacteria and proteins on
C. albicans that is called the “hydrophobins‘.!

The initial phase of infections of the skin and mucosal
surfaces is characterized by microbial adhesion to trau-
matized tissues that is mediated by hydrophobic inter-
actions between microbes and host tissue. The wound
environment enhances expression of CSH by colonis-
ing microbes. Wound pathogenic bacteria and fungi ex-
press cell surface hydrophobicity, and the more virulent
will be the more hydrophobic.

Since most pathogenic microorganisms that impair
wound healing have hydrophobic properties, it is use-
ful to use hydrophobic interaction principle to remove
them. In other words, only microbial cells expressing
CSH will be removed; hydrophilic cell surface mi-
crobes expressing is left behind.

In addition, to determine the efficacy of hydrophobic
dressing that has a basic physicochemical property to
bind CSH microbes expressing, we compared hydro-
phobic dressing Cutimed® Sorbact® with conventional
dressing in their capacity MRSA and Pseudomonas
aeruginosa. Bound MRSA and Pseudomonas aerugi-
nosa at the hydrophobic dressing was showed at early
incubation time (0.5 minute). This result showed that
the hydrophobic dressing is capable to bind bacteria
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in a short time after incubation. The peak of the bind-
ing capacity was showed at 120 minutes of incubation
time. This result was similar with the result of Ljungh
et al in Journal Wound Care 2006. Compared to con-
ventional dressing, the capacity of the hydrophobic
dressing to bind MRSA and Pseudomonas aeruginosa
was higher.

The possibility of bound microorganisms to replicate
was, tested by calculating the number of bound bacteria
that was released by 2.5 % trichloroacetic acid (TCA).
We applied the method but it was difficult to release
all of bound bacteria from the hydrophobic dressing.
Ljungh et al in Journal Wound Care 2006 reported that
microbes multiply to a very low extent after binding to
the hydrophobic dressing.

Microorganisms that express cell surface hydrophobic-
ity (CSH) are water repellent and are likely to bind to a
hydrophobic dressing. Cutimed® Sorbact® is a hydro-
phobic agent coated dressing that has a basic physico-
chemical property to bind CSH expressing microbes,
and to remove them from wounds. Use of the dressing
without antibiotic may reduce, but not eliminate the
microbial load in a wound, and may activate or support
the natural wound healing process.

The hydrophobic dressing should be used in wounds
with high and medium exudate level as hydrophobic in-
teraction is most effective in a moist environment. The
microorganisms multiply to quite a low extent when
absorbed in the dressing, and therefore may not pro-
duce extracellular toxins and enzyme.

Inconclusion, Hydrophobicdressing (Cutimed® Sorbact®)
had a higher capability to bind MRSA and Pseudomonas
aeruginosa compared to conventional dressing.
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