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Polydopamine films changes their physiochemical and
antimicrobial properties with change in reaction conditions.
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www.rsc.org/ The morphology and physiochemical properties of polydopamine is not totally inherent and undergo changes with
reaction conditions like choice of solvent used for polymerization. The polymerisation of dopamine to polydopamine
carried out in different solvents like sodium hydroxide, sodium bicarbonate, PBS and Tris reveals exceptionally different
morphological and physiochemical features with each solvent. Additionally, the different physiochemical characteristics
and morphologies bestow the polymer films with different extent of antimicrobial activity. Moreover, the findings,
supported by chemical evidences from X-ray photoelectron spectroscopy reveal that higher antibacterial properties were
obtained against E.coli and S.aureus with polydopamine films prepared in Tris and NaOH solvent induced polymerization.
Antibacterial activity observed in saline was found to be higher than PBS medium for both E.coli and S. aureus. The higher
antibacterial properties of polydopamine films prepared in Tris and NaOH solvents were attributed to the covalent
incorporation of —OH groups on the surface provided by nucleophilic Tris and NaOH solvents during polymerisation
process. The distinct physiochemical and morphological changes were supported by the contact angle, FE-SEM, EDAX,
AFM, and XPS analysis. The present finding provides an insight in to the different chemistry, morphology and properties of
the designed polydopamine films with controlled antibacterial/antifouling properties. Additionally, new insight in to the
mechanism of formation, physiochemical changes in morphology and properties of polydopamine coatings were revealed.

dopamine under mild oxidative conditions in to the polydopamine
Introduction layers.’> On basis of the findings of Messermith et.al several

investigations and reports have appeared highlighting the huge
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Biofouling is a vital phenomenon responsible for the host of
diseases and infections.1-3 Particularly vulnerable are the water
treatment membranes and medical implant devices which are
prone to biofouling once in contact with the cellular/biological
environment.# > An interesting alternate is to develop
biofouling resistant antimicrobial coatings on the medical
implants.5 3 Several polymer coatings have been developed for
the implants with increasing antibacterial properties.’-10

Polydopamine surfaces have proved to be of versatile utility on
account of their strong antimicrobial nature, adhesion and
antibiofouling properties.1’13 The polydopamine has strong
adhesive properties and can adhere to almost any surface ranging
from, mica, metals, polymers etc.1* Messersmith et.al, inspired by
the mussel adhesive proteins, reported the polymerization of
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potential of polydopamine layers in antimicrobial/ antifouling
surface designs.'® 17 In addition to native polydopamine layers
several functional groups have been incorporated on to the surface
of polydopamine layers for efficient antimicrobial/antibiofouling
properties.3 13,1822 PDA |ayers have been reported to be coated on
the AgNPs23-26 and stainless steel?”- 28 for the strong antifouling and
anticorrosive properties. Also, it has been reported that
polydopamine helps in the wound healing and show high
biocompatibility and non-cytotoxicity both in vitro and in vivo.29-31

However, the structure of the polydopamine is very complex
and full structure and mechanism of its formation is not still
established conclusively.32 Although, several structures and
mechanistic pathways has been proposed3? 33 but no clear
mechanism of its formation and account of its antibacterial
properties has been reported. Polydopamine formations have
been extensively studied 33-3> but all reports are focussed on
the polydopamine formation for specific applications and don’t
involve the study of solvents effect on physiochemical
properties and morphology of polydopamine films probably
due to the different aspects of study. D’Ischia et al., studied
the effect of Tris buffer on the formation of polydopamine
nanoaprticles.3%37 However, the solution chemistry and
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morphology and physiochemical properties of films prepared
on surface may differ to a significant extant. Thus, the choice
of reaction conditions like solvents can have interesting effects
on surface morphology and ensuing properties of the polymer
layers.38

In order to decipher these vital surface phenomenons and their
dependence on reaction conditions we studied the effect of four
solvents for PDA film formation and their subsequent effect on the
morphology of the PDA films. Since the film morphology and
surface chemistry can have profound effect on antibacterial
properties,38 therefore, we also investigated the effect of solvents
controlled morphology and chemistry on accompanying
antibacterial properties.

Thus, in this report we have studied the coatings of polydopamine
on the PET surfaces under four different solvent conditions and
tried to establish the structural and morphological changes in
prepared films using XPS, AFM, FE-SEM, ATR-FTIR etc.

We choose the PET films as the base substrate because these are
one of the most used films in articles ranging from food, beverages,
and water bottle etc.3% 40 and thus can be improved upon by PDA
coatings for their antifouling efficacy. We also checked the PDA
coatings prepared in different solvents for their antimicrobial
properties using gram positive and gram negative bacteria. To our
amazement, the PDA layers prepared with different solvents not
only show different structural, chemical and morphological features
but also different extent of antibacterial activities.

A comparison with all solvents used in polydopamine formations
reveals a direct correlation between nucleophilic group
incorporation in to the polydopamine surfaces during
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polymerisation process and ensuing antibacterial properties, with
higher antibacterial activities for PDA layers prepared in Tris and
Na-OH layers in both saline and PBS medium. The extent of
antibacterial properties were well justified from experimental
evidences. Thus, in this report we have successfully decipher an
important aspect of PDA coating which would be beneficial in
tuning the antibacterial propensity of PDA surfaces in particular and
other polymeric surfaces in general and would help in improving
the antibacterial features of commonly used films such as PET
making them more effective to prevent microbial infections.

Furthermore, these findings helps in understanding the
mechanism of polymerization and solvent induced changes in
the morphology and chemistry of the polydopamine films
which significantly influences the antimicrobial behaviour of
PDA layers on surface and would be beneficial to design
biocompatible antifouling coatings.

To the best of our knowledge this is first report which
describes in detail the effect of solvent conditions on
polydopamine film formations on PET surfaces and resulting
antibacterial properties.

Result and Discussion

The schematic representation of PDA coatings prepared on PET
films in different solvents is shown in Scheme-1. It's to be noted
that in scheme-1 the wavy bonds connecting ring to the surfaces
are for illustration only and doesn’t represent the true covalent

bond since molecular mechanism of binding of polydopamine to

surfaces is not known. 32

The polydopamine films were prepared by polymerisation of
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Scheme 1: Preparation of polydopamine coatings on PET films using dopamine polymerization in Tris, PBS, NaOH and
NaHCOs; solvents under oxidative conditions with shaking for 24 hours.
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dopamine using four different solvents viz. Tris, PBS, NaOH and
NaHCO;3 under similar pH (8.5) and oxidative conditions. The four
different buffers were selected for present study as they are the
most common buffers reported for the polydopamine formation in
literature and may have different effect on the polydopamine
morphology and chemistry. After successful PDA coatings on PET

View Article Online
DOI: 10.1039/C7CP08406D

films the wettability of the surfaces was measured. Wettability
plays substantial role in controlling adhesive and antimicrobial
properties of the surfaces.* 42 The images of contact angle
measured on the PDA coatings prepared on PET surfaces after 24
hours is shown in Fig. 1.

SR+ TN a——
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Figure 1: Contact angle of (A) Uncoated PET film (B) PDA coated PET film prepared in Tris Solvent, (C) PDA coated PET film using PBS
Solvent, (D) PDA coated PET film using NaOH Solvent and (E) PDA coated PET film using NaHCO3.

The PDA coating formed in PBS solvent (PBS-PDA) shows maximum
wettability, while the lowest wettability (Fig. 1) was shown by PDA
coatings prepared in NaHCOs; solvent (NaHc-PDA). On the other
hand the PDA layers prepared in Tris solvent (Tris-PDA) shows the
contact angle of 65° which is almost near to the uncoated PET films.
This observation could be explained on the basis of the covalent
incorporation of Tris in to PDA layers.36:37

The Tris solvent contains three hydroxyl groups per molecule and as
such should have increased the wettability, however in addition to
the —OH groups it also adds additional unit of —CH, per —OH group
which may be the reason for the lower wettability of the Tris-PDA

This journal is © The Royal Society of Chemistry 20xx

as hydrocarbon unit leads to decrease in wetability.*3 It has been
reported that contact angle though a surface property is strongly
affected by the characteristics such as topography and morphology
in addition to underlying functional groups.3-4> So in present case
we believe that —CH; groups coming with Tris also contributes
towards increase in contact angle and hence we didn’t see increase
in wettability in Tris-PDA. The early termination of polymerization
process in presence of Tris may also contribute towards higher
contact angle for Tris-PDA.36 37 Additionally, the Tris-PDA is capable
of extensive intramolecular hydrogen bonding in addition to
intermolecular hydrogen bonding (Fig. 2) which may also
contributes towards higher contact angle of Tris-PDA.
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Figure 2: Tris incorporated PDA (I & lll) showing intramolecular hydrogen Bonding (Il &IV). Structure | and
Il were taken from Reference D’Ischia et al., Langmuir 2014, 30 (32), 9811-8.
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The contact angle of various surfaces with respect to the
polymerization time (Fig. 3) shows that compared to uncoated PET
films, contact angle of PBS-PDA and Tris-PDA first increases during
initial one hour of polymerization and then decreases up to six
hours and thereafter rises again from nine to twenty four hours.
However, for NaOH-PDA the contact angle increases after initial one
hour and shows further small increase with time till 24 hours. In
case of NaHc-PDA there was sharp decrease in the contact angle
after one hour and then increases from 3 to 6 hours, becoming
steady till 9 hours. All coatings except Tris-PDA shows decrease in
contact angle from 9 to 18 hours which again rises from 18 to 24
hours. It was observed that in all time groups the wettability of PBS-
PDA coatings was highest and the NaHc-PDA shows the lowest
wettability.

Angle

View Article Online
DOI: 10.1039/C7CP08406D

The FEG-SEM analysis of the PDA films shows distinct morphological
features with each solvent (Fig. 4) The PBS-PDA and Tris-PDA shows
aggregated layers on the surface where several particles appears to
form closely adhered layers (Fig. 4 D &E). However the Na-PDA and
NaHc-PDA shows loosely held distinct particles of PDA spread over
the whole surface.

The particle size distribution of SEM images shows that Na-PDA and
NaHc-PDA have smaller particle size while the PBS-PDA and Tris-
PDA have larger particle size distribution on account of aggregation
(Fig. 5). The Tris-PDA shows the largest particle size because of the
aggregation and covalent incorporation of Tris Solvent in to the PDA
layers. Moreover, the presence of extensive hydrogen bonding due
to the hydroxyl groups of Tris incorporated PDA layers may result in
strong adherence of the Tris-PDA particles.

Ehr
Time(hr)

Figure 3: Contact angle of PDA coatings on PET films prepared

in different solvents as function of time.

Figure 4: FEG-SEM images (A) Uncoated PET, (B) NaHc-PDA, (C) NaOH-PDA, (D) PBS-PDA (E) Tris-

PDA and (F) EDS Spectrum of uncoated PET film.

This journal is © The Royal Society of Chemistry 20xx
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Figure 5: Particle size distribution calculated from FEG-SEM images for Tris-PDA, PBS-

PDA, NaHc-PDA and NaOH-PDA.

The high magnification FEG-SEM images as shown in Fig. S1 shows
that for NaOH-PDA the particles are scattered over the whole
surface with cauliflower like outgrowth on the surface. In the PBS-
PDA (Fig. S2) on the other hand, the PDA particles seem to be
aggregated to form a continuum of layers which appeared as thick
patches on the surface.

2.68+0.464°

Similarly for Tris-PDA the growth on surface was not continues and
shows highly aggregated layer type structure as shown in Fig. S3.
This behaviour is suggestive that the PBS and Tris assisted
polymerization leads to self-adhering of the PDA particles to form
the aggregated layers while the NaOH and NaHCO; (Fig. S4) have
limited effect on adherence of the PDA particles forming distinct
spherical particles of PDA on PET surfaces. The chemical
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Figure 6: AFM images (A) Uncoated PET film, (B) Tris-PDA, (C) PBS-PDA, (D) NaHc-PDA and (E) NaOH-PDA.
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constitution of the PDA particles evaluated using EDS mapping is
shown in (Fig. S1-S4) at the base of SEM images of different PDA
layers. The EDAX analysis indicates the presence of N in addition to
the C and O in the PDA layers. The absence of N in the uncoated
PET films and its presence on PDA coated PET films confirms the
formation of PDA coatings.

The NaHc-PDA shows the distinct spherical PDA particles on surface
with uniform distribution on the surface of PET (Fig. S4). Thus FE-
SEM clearly shows the distinct morphological changes in the PDA
layers prepared using different types of solvent.

Further morphological evidence and surface roughness was
determined by AFM. The AFM images of the PDA layers prepared in
different solvents on PET surfaces (Fig. 6) confirms that different
solvents leads to the different topographical features of PDA
coatings.

Compared to uncoated PET films the topography was significantly
different for PDA coatings as shown in Fig. 6. Moreover, among the
different PDA coatings the surface morphology was significantly
different which establishes the role of solvents in controlling the
morphological features of PDA layers. The PDA coating of PET leads
to the increase in the roughness (RMS) values as shown in Fig. 6.
The maximum RMS roughness was observed for the NaOH-PDA
followed by PBS-PDA. The roughness value of the NaHCO; and Tris
was least. This roughness pattern was due to the fact that Tris-PDA
hinders the complete polymerization of dopamine to polydopamine
on account of its binding with electrophilic quinone moieties which
devoid the polymerization mixture of required quinones.36 37

ARTICLE

The ATR-FTIR reveals (Fig. 7) that all type of PDA coatings prepared
using different solvents shows same type of the functionalities. The
characteristic peaks in the region at 3700-3400 cm™! are because of
the N-H and O-H stretching vibrations. The intense peak in the
region of 1721 cm™ is because of the C=0 of the Quinone group.3>
The other characteristic peaks present in the PDA coatings were at
1603 cm* and 1512 cm! which are characteristic of C=C of aromatic
system and C=N of indole amine.3® Another peak at 1314 cm™! was
because of the C-N stretching of the indole ring. Thus, the IR
analysis confirms the formation and chemical functionalities
present in the coating. The ATR-FTIR spectra of different PDA
coatings obtained at different time interval during the
polymerization process is shown in Fig. 9B which indicates virtually
no chemical difference in functionalities.

Further, the chemical composition of the PDA coatings (top 10 nm)
was evaluated using XPS which give precise and highly sensitive
information of the top 10 nm layer. Since the XPS cannot penetrate
up to the PET through PDA coatings the information about
elemental and surface composition is highly specific.4®

The elemental composition obtained from XPS analysis for different
solvent coated PDA films is shown in the Table 1. The maximum N
content was found to be in the Tris-PDA. The N/C ratio was highest
for the Tris—PDA which was because of the covalent incorporation
of the Tris moieties in to the PDA layers.3”. 47 Hence it is well
justified that Tris-PDA involves significant contribution from the
covalent incorporation of Tris in to PDA coatings.

o F

Transmittance
B8
1

1=Uncoated
50 Tris-PDA
——PBS - PDA
NaHCO3- PDA
50 =

~———NaOH-PDA

= HNaOH.PDA NaHCO3-PDA =———PBS.PDA Tris-PDA
1 hour A A e s
3 hour A
Ji SRR oy
g
£ ferrmnree
®
® hour YW,V -
: =
po—— PR Sy, W, TR
2 — P NS Berctm o]

L A
leonunbur(cm"')

A

B P P P P ¢
Wavenumber {om’ )

Figure 7: FTIR spectra of PDA coatings on the PET films prepared using different solvents (A) After 24 Hours of coating &

(B) at different time interval range from 1-24 hours.
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Table 1 : XPS elemental percentage of PDA coated PET films prepared in different solvents.

The XPS survey scans (Fig.8) shows that all the PDA coated films
(Fig. 8 B-E) have the peak for nitrogen in the B.E range of 399-400
eV. However, the uncoated PET film doesn’t show the peak for
nitrogen (Fig. 8 A). Compared to the uncoated films the peak for B.E
of carbon was also shifted to higher binding energy upon coating
with PDA layers.

The high resolution deconvoluted XPS spectra of C 1 s peaks for PDA
coated PET and uncoated PET films (Fig. 9 1) shows that NaHc-PDA
has three types of carbon at B.E of 282.7 eV for C-NH; bonds, 284.4
eV for C-O/C-N and 286.5 eV for C=0 bond. The area percentage as
shown in inset shows that percentage of C=0 was minimum in the
Tris-PDA and NaOH-PDA. This can be supported by the argument
that Tris being covalently bonded to the quinone groups of the PDA
coatings37-47 decreases the percentage of C=0 compared to PBS and
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Figure 8: XPS-Survey scan of (A) Uncoated PET films, (B) Tris-PDA (C) PBS-PDA, (D) Na-PDA and (E) NaHc-

PDA.
NaHCOs. The same argument can be forwarded for the NaOH-PDA
also since OH is a highly nucleophilic species with strong tendency

to attack the C=0 present in PDA coatings.

The N 1s deconvoluted spectra of the PDA coatings shows three
types of the peaks; primary amine (RNH;), secondary ring amine (R-

8 | J. Name., 2012, 00, 1-3

NH-R) and a tertiary nitrogen (=N-R) as part of ring with BE shown in
inset of respective figures. The highest percentage of tertiary
nitrogen (=N-R, 27.58%) was found in the Tris-PDA as shown in the
inset of Fig. 9 IIA. While for other PDA coatings the difference was
significantly higher. This can be explained on the basis of covalent
binding of the Tris nitrogen with the quinone groups in the PDA
layers37. 47 which results in increase in the percentage of =N-R
species in Tris-PDA. Moreover all the PDA surfaces shows shift in
the B.E of various N species depending upon the type of solvent
used which clearly establish a distinct chemical process or
mechanism operating in each case.

This journal is © The Royal Society of Chemistry 20xx
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Figure 10: Deconvoluted O1s XPS spectra of the PDA coated PET films

prepared in different solvents; (A) Tris-PDA, (B) PBS-PDA, (C) NaHC — PDA

and (D) NaOH-PDA prepared on PET films.
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The XPS deconvoluted O1s spectra (Fig. 10) supports the fact that same. It's worth to note that C-O percentage was highest for Na-
Tris and OH (from NaOH) decreases the percentage of C=0 in Tris- PDA followed by Tris-PDA which was because of covalent binding of
PDA and NaOH-PDA coatings on account of their covalent OH (from NaOH) and NH, group (from Tris) to the C=0 of the
incorporation in to PDA layers thus minimizing contribution of quinones thus converting C=0 to C-O groups. Furthermore, C=0
Quinone moieties. The O1s deconvolution shows two peak percentage was least (27 %) in the Na-PDA which can be explained
indicating the presence of C=0 and C-O group respectively (Fig. 10). on basis of stronger nucleophilicity of -OH group compared to -NH,
The area analysis of deconvoluted peaks as shown in inset tables of ~ of Tris. All these analysis thus clearly reveals and supports the
Fig. 10 reveals that Tris-PDA and NaOH-PDA contains the lower different chemical composition/constitutions of PDA coatings which
amount of C=0 while the NaHCOs; contains higher percentage of were controlled by the specific polymerisation solvent.

This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 9
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Effect of different PDA coatings on Antibacterial activity

A. E.Coli (PBS) B. E.Coli (Saline)
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Figure 11: Culture plate Images showing colonies of E.coli on an Agar plate in PBS and Saline medium with
corresponding bar graphs showing colony counts of the plates. All experiments were performed in triplicate.
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Figure 12: Culture plate Images showing colonies of S.aureus on an Agar plate in PBS and Saline medium with
corresponding bar graphs showing colony counts of the plates. All experiments were performed in triplicate.

For antibacterial studies two bacterial strains, gram negative E.coli
and gram positive S. aureus were selected. The antibacterial activity
was evaluated using decrease in colony formation method after
incubation with the PDA films. The representative optical images
and culture count for E.coli and S.aureus showing number of
bacterial colonies counted manually after 60 minutes of incubation
with PDA films is shown in Fig.11 and Fig. 12 respectively.

This journal is © The Royal Society of Chemistry 20xx

It was observed that for the antibacterial studies carried out in PBS
and saline medium, the NaOH-PDA shows highest antibacterial
activity followed by Tris-PDA as directly evidenced from reduction
in number of bacterial colonies. It can be suggested that E.coli
being negatively charged is strongly repelled by the presence of
nucleophilic —-OH groups on the surface of PDA layers prepared in
Tris and NaOH solvents. Compared to the PBS, saline medium
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shows higher antibacterial activity for the tested PDA layers. The
difference in antibacterial activity was much significant for Tris-PDA
and NaOH-PDA layers.

In addition to the manual colony counting method the reduction in
cfu/mL were also obtained by OD calculation method after
treatment of the PDA films with respective culture and is shown in
Fig. 13.Both the methods for evaluating antibacterial activities;
manual colony counting and OD measurement methods were in
agreement showing similar antibacterial activity trend.

For the gram positive bacteria S.aureus also, the antibacterial
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Although, more studies will be required to understand the exact
mechanism of enhanced antibacterial behaviour of Tris-PDA and
NaOH-PDA compared to PBS-PDA and NaHCO3-PDA nevertheless, it
can be safely proposed on the basis of available experimental
evidences that covalent binding of the Tris and NaOH solvent to
PDA layers is responsible for enhanced antibacterial properties.

Materials and Methods

Chemical and Reagents

Sodium hydroxide (NaOH), Sodium bicarbonate (NaHCOs;), Sodium
Chloride (NaCl), Potassium Chloride (KCI), Sodium Hydrogen

B E.coli in saline
50 -
& ﬁf;f} o
D S.aureus in saline
100 -
[

& f;f

Figure 13: Bar graph showing the CFU obtained after treatment of different PDA coated films with
bacterial strain in PBS and Saline medium for; ( A&B)- E.coli bacteria and ( C&D)- S. aureus bacteria. All

experiments were performed in triplicate.

activity were found to be much higher in saline compared to PBS
medium.  Similarly, Tris-NaOH and NaOH-PDA shows higher
antibacterial activities against S.aureus in saline. However in case of
S.aureus an exception was found for Tris-PDA which shows lower
antibacterial activity in PBS medium compared to other PDA layers.
Nevertheless, the antibacterial activities were found to be higher
for NaOH-PDA and Tris-PDA, which were attributed to the increase
in the surface hydroxyl groups, contributed by covalent
incorporation of nucleophilic Tris and NaOH in to PDA layers.

Thus, it can be conclusively shown that the PDA-coated PET films
show significant antibacterial activity compared to native PET films.
Among E.coli and S.aureus, the antibacterial activities of all PDA
layers were significantly higher towards the gram negative bacteria
E.coli.
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Phosphate (Na,HPO,), Potassium Dihydrogen Phosphate (KH,POj)
and other chemicals were purchased from Finar (India). Dopamine
hydrochloride was obtained from Sigma Aldrich, (St. Louis, MO,
USA). Tris buffer was purchased from Rankem, India and PET sheets
obtained from Sumilion Polyester Ltd. All the experiments were
carried out in deionised water.

Coating of Polydopamine layers on the PET surfaces

The PET sheets (20 x 10 mm) were washed by ultrasonication in DI
water and ethanol for 15 minutes each. Thereafter, the PET sheets
were rinsed with DI water and immersed in to the glass vial
containing polydopamine solution, 2 mg/mL in 10 mM buffer
solution. The final pH of the buffers were adjusted to the pH = 8.5.
The vials containing immersed PET films were allowed to shake on
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rotary shaker in air for different time intervals at room
temperature.

After designated time, the PDA coated PET films were taken out
from the vials and washed with the corresponding fresh buffer
solutions. Thereafter, the PDA coated surfaces were rinsed with
copious amount of DI water and finally with ethanol. The films were
dried under nitrogen stream and stored at 4°C in dark before
characterization.

Antibacterial studies

Antibacterial studies were done using the decrease in colony
formation unit method. Bacterial cultures of E.coli and S. aureus
was inoculated in the LB broth and incubated at 37 °C for 24 hours.
After 24 hours of incubation cultures were centrifuged at 10000
RPM at 4°C. The pellet was washed with sterile PBS for four times
and diluted to get 105> CFU/ ml. (at ODgqo) using PBS (pH=7.4). 100
pL of diluted culture was then added to the thin film in sterile
eppendorf tube and incubated it at 37°C for 60mins in dark. After
that treated films were washed with sterile PBS to collect bacterial
cells from the films and diluted to 103 CFU/ ml with sterile PBS. 100
pL of this diluted cells was spreaded on the LB agar plates and
incubated at 37°C for 24 hours. Similar study was performed using
Saline also to check the antibacterial activity in PBS and saline.
Manual colony counting’s were also done to supplement the cfu
data obtained by OD method.

Characterisation

Contact Angle was measured using OCA 20 instrument (Data
physics Products, Filderstadt, Germany) with water droplet size of
0.3 pL. For each sample, SCA 20 software was used to extract
contact angle. All the measurements were done at least three times
at room temperature on both the sides of the films. SCA 20
software was used for the quantification of contact angle.
Attenuated Total Reflectance Fourier Transform Infrared (ATR-
FTIR) was done using a Shimadzu InfinitylS-WI spectrophotometer
at resolution of 4cm! in the wavenumber range of 500-4000 cm!
and scan rate of 150 scans per minute.

X-ray photoelectron spectroscopy was performed using micron
ESCA (Electron Spectroscopy for Chemical Analysis) from Oxford
Instrument, (Germany).

Atomic force measurements were performed on Bruker
Multimode-8.

FEG-SEM was done using JEOL JSM-7600F along with EDS.

Conclusions

In conclusion we have successfully shown that buffers used in
polymerisation of dopamine to polydopamine influences the
morphological features of PDA coatings on PET films. The
morphological and chemical features were well supported by FEG-
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SEM, AFM, XPS and ATR-FTIR and contact angle measurements. The
different coatings prepared in different buffers like PBS, Tris, NaOH
and NaHCO; shows distinct morphological features ranging from
particles to patches formed on surface of PET. The chemical
composition as revealed by XPS analysis confirms that the choice of
buffer controls the percentage of the particular functional group
present in PDA coatings. The different morphologies of PDA
coatings show different antibacterial properties as evaluated using
zone of inhibition method. The PDA coatings prepared in Tris buffer
shows maximum and significant antibacterial properties compared
to the other buffers which may be attributed to the presence of —
CH,-OH groups upon incorporation of Tris in to the PDA coatings.

These findings will provide a way head to design surfaces with
controllable morphology and chemistry for applications with
controlled antibacterial activities. In addition the study provides an
efficient insight in to the surfaces controlled antibacterial
phenomenon which will help in designing more potent
antibiofouling surfaces in particular and other articles of human use
in general. The finding also indicates that PET films coated with PDA
using different buffers can help in designing potent antibacterial
PET surfaces thus increasing the shelf life of articles of common use
having PET constituents.
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