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We exploit Au/SiO
2
plasmonic structures to check the effective binding activity of GM1(3) gangliosides hosted in physiological-

like biomembranes, in presence of the Epidermal Growth Factor Receptor (EGFR). To this aim, we used bilayers that support the
propagation of optical surface plasmon modes (plasmonic transducers, PTs) or guided modes (Plasmon Waveguide Resonators,
PWRs). First, we measured the binding of EGFR to GM1(3) by using PTs. Indeed, effective interactions were evidenced, but with
faint signals that prevented resolving dissociation kinetics. In order to enhance the optical responses, we turned our attention to
PWRs. We first refined the design of a previously adopted Au/SiO

2
PWR, finding that the nominal sensitivity is independent on

SiO
2
thickness but strongly dependent on its residual losses, due typically to a nonoptimal deposition process. We fabricated an

improved Au/SiO
2
resonator and tested the predicted signal enhancement by monitoring the binding of EGFR to GM3-enriched

biomembranes. The measured signal was ∼12-fold higher than that one measured using a PT, close to the maximum theoretical
enhancement. The higher PWR response enabled us to detect the dissociation of EGFR from GM3, and the value of the apparent
dissociation constant of the GM3-EGFR complex could be obtained.

1. Introduction

Systems mimicking the physiological cell membranes on
solid supports (solid supported bilayer lipid membranes,
ssBLMs) are excellent templates for studying in vitro their
interactions with several biological molecules (ionic pumps,
signalling agents, etc. . . .). Many of these molecules are
recruited in particular mobile areas of the cell membrane,
primarily constituted by sphingomyelin (SM) and cholesterol
(C) called lipid rafts [1], where microenvironmental effects
on their functional properties can occur, with important
pharmacological implications [2]. Among these effectors,
gangliosides GM1 and GM3 play important roles in many

cell functions [3–7]. In spite of the interest in the fabrication
of such structures, there are only a few reports on the for-
mation and functionality of gangliosides-enriched ssBLMs
resembling the physiological composition of lipid rafts. In
particular, the gangliosides organization in ssBLMs has been
locally investigated via sophisticated tools like Langmuir–
Blodgett equipment, Fluorescence Microscopy or Atomic
Force Microscopy [8]. Although these investigations led to
significant insights in the effectors nanoscopic organization,
their functionality, like the affinity versus specific ligands,
could not be easily inferred.

Aiming at insighting the binding affinity between the
gangliosides hosted in a physiological-like environment and
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generic ligands, in previous works we demonstrated an alter-
native simple route to generate GM1(3)-rich SM/C ssBLMs
onto silica-gold bilayers by lipid Small Unilamellar Vesicles
(SUVs) fusion. Other than effective as ssBLMs growth plat-
forms, Au/SiO

2
bilayers are plasmonic transducers (PTs) that

can support propagating surface modes and are exploitable
to probe the enrichment of ssBLMs via the binding of the
effectors to their specific ligands (CTB and WGA, resp.) by
the surface plasmon resonance (SPR) tool [9, 10]. For the
reader’s convenience, we first recall in Sections 2 and 3 a brief
survey of such work.

Then, in the following paragraphs, we present the results
of our recent activity, focused on themeasurement of GM1(3)
binding to another important molecule, namely, the Epi-
dermal Growth Factor Receptor (EGFR), involved in many
important biological functions, primarily the widespread
growth of tumours. Indeed, it has been recognized that
the presence of gangliosides modulates the functions of
EGFR, like its binding to the Epidermal Growth Factor
(EGF) [4], process that activates the epidermal cell prolifer-
ation, abnormally active in the degenerative step of tumour
angiogenesis. Thus, it would be greatly helpful to have a
biomodel that resemble the gangliosides-EGFR interaction
on a physiological-like basis and can allow a quantitative
evaluation of their interaction with a noninvasive and easy-
to-manage tool. Our SPR-manageable SM/C ssBLMs indeed
permitted to observe the EGFR-GM1(3) binding, but with
faint responses and poor chances to resolve slow dissociation
kinetics. Gaining on our recent work [11], we exploited a
modified version of PT with a higher SiO

2
thickness [12] that

can support guided light modes. In Section 4 we describe a
refined design of the device that shows a substantial con-
stancy of the sensitivity versus the SiO

2
thickness but a strong

sensitivity to its loss, typically caused by a nonoptimized
fabrication process, which we had to improve to produce
optimized PWRs used to get better binding signals and test
the predicted sensitivity.Thereafter, GM3-rich SM/C ssBLMs
were sequentially assembled on a PWR sensor surface and the
binding of EGFR was detected. We completed the characteri-
zation evidencing the dissociation of EGFR from the GM3-
ssBLMs and estimating the apparent dissociation constant
𝐾

𝐷
of the GM3-EGFR complex.

2. SPR Tests with CTB and WGA

The biomimetic raft-like membranes enriched with gan-
gliosides are formed by the fusion of SUVs that occurs
when they are in contact with hydrophilic SiO

2
interfaces

[13]. The fabrication starts with the proper addition of
diluted CHCl

3
/MeOH solutions of either GM1 or GM3,

in a CHCl
3
/MeOH solution of SM and C in CHCl

3
.

The mixtures composition is drawn to produce liposomes
GM1(3)

𝑥
SM
0.6−𝑥

C
0.4
, where the suffixes are the molar frac-

tions. After the liquid mixtures have dried, they are hydrated
with HEPES buffer solution (HBS), and a yellowish emulsion
of multilamellar vesicles (MLVs) is obtained. After sonica-
tion, it rearranges in a transparent emulsion of SUVs, with
mean radii of (45 ± 15) nm.The solution is then injected into

a PTFE cell, hermetically sealed by the PT, which in this way
is exposed to the SUVs. The PTs are SF4 plano-parallel glass
slides (Schott glass, refractive index= 1.74@633 nm) polished
with laser grade finish, covered with Au/SiO

2
films deposited

with our high vacuum e-gun assisted evaporation facility.
Both Au and SiO

2
layers have equal nominal thicknesses

of 50 nm. The uncovered face of the PT is coupled to the
hypothenuse of a SF4 roof prism with an index matching
oil. The group formed by prism-PT-PTFE cell is hosted into
the home-made SPR spectrometer utilized for the optical
characterizations of the fusion of the ssBLMs and of the
binding reactions.The SPR spectrometer exploits the classical
Kretschmann scheme [14] in which the reflectance of a 𝑝-
polarized collimated laser beam of a He-Ne laser (wavelength
in vacuum: 633 nm) can be measured versus the rotation
angle of the PT to obtain the reflectivity versus angle curve
(the angular spectrum), or it can be recorded, as a particular
case of the so-called sensorgram, at a fixed incidence angle
in the highest slope flank of the angular spectrum, typically
corresponding to a reflectivity setpoint of 0.3. A first SPR
spectrum is taken after the injection of the SUVs solution
before their fusion begins. As the ssBLMs assembly ends,
typically after one hour, a second SPR spectrumwas recorded
after 3 rinses with HBS in order to check the stability of
the biomembrane. After the completion of vesicles fusion
and verification of the ssBLMs stability, the association
between the GM1(3)-enriched ssBLM and ligands was tested
by injecting either HBS solutions of the specific ligand for
GM1, namely, the𝛽-subunit of the cholera toxin, CTB, (4 nM,
8 nM, 12 nM, 22 nM, and 35 nM), the specific ligand for GM3,
the wheat germ agglutinin, WGA (1.2 𝜇M, 2.5 𝜇M, 5 𝜇M,
10 𝜇M, 20𝜇M, and 40 𝜇M) into the PTFE cell, and recording
the association sensorgrams for each concentration. After
each association phase, we rinsed three times the membrane
with pure HBS to eliminate any aspecific binding. Further
verifications of the specificity of gangliosides-ligands binding
were performed with ssBLM obtained from ganglioside-free
SUVs (the control ssBLMs). After the completion of their
assembly onto SiO

2
, they were put in contact with ligands

solutions in HBS and the corresponding control sensorgrams
were recorded.

Theverification of the correct SUVsunrolling, fusion, and
ssBLM formation is reported in [9]. The effective presence
of gangliosides in ssBLMs is evidenced by well resolved
association sensorgrams after the injection of either CTB
and WGA solutions in the reaction cell, exemplified by
the kinetics of Figure 1, recorded using GM1(3)

0.1
SM
0.5
C
0.4

ssBLMs. The control traces (black) reveal no significant
ligand capture by the control ssBLMs, suggesting a nice
specificity of these systems at least for the recruitment of CTB
and WGA. Moreover, the quite different amount of ligands
that binds to the ssBLMs loadedwith the same nominalmolar
concentration of ganglioside, circumstance that gives a first
indication of the different affinity of the complexes, is also
evident. This was confirmed by successive tests performed
on GM1(3)

0.1
SM
0.5
C
0.4

ssBLMs at various concentrations of
CTB andWGA.Themeasured reflectivity variations 𝑆 versus
themolar concentrations of the ligands have been reported in
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Figure 1: Kinetics of the binding of CTB to GM1 (red) and
of WGA to GM3 (blue). The gangliosides were embedded in
GM1(3)
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ssBLMs.The lower traces refer to the interaction
of WGA and CTB with ganglioside-free ssBLMs.
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Figure 2: Experimental reflectivity increase produced by the bind-
ing of CTB to GM1 (◼) and of WGA to GM3 (e) together with their
best fit curves represented by Langmuir isotherms.The gangliosides
were embedded in GM1(3)
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ssBLMs.

Figure 2 together with their best fit, modeled with Langmuir
isotherms, described by the equation:

𝑆 = 𝑆max
[𝐴]

𝐾

𝐷
+ [𝐴]

, (1)

where 𝑆max is the reflectivity variation when all the available
linking sites are occupied, [𝐴] is the ligand concentration,
and 𝐾

𝐷
is the apparent dissociation constant, defined by

𝐾

𝐷
= 𝑘diss/𝑘ass where 𝑘diss and 𝑘ass are the dissociation rate

and the association constant, respectively [15]. The obtained
values for the dissociation constants are𝐾

𝐷
= (1.5± 0.5) nM

and 𝐾
𝐷
= (9.6. ± 0.7) 𝜇M for CTB-GM1 and WGA-GM3

complexes, respectively.

3. SPR Tests with EGFR

Here we report the binding behaviour of EGFR versus
GM1(3) by using enriched ssBLM obtained with one-compo-
sition mixture GM1(3)

0.1
SM
0.5
C
0.4
, while a ganglioside-free

ssBLM was used as control. The SPR tests were performed by
using an EGFR concentration in HBS equal to 35 nM.

When the EGFR solution is put into contact withGM1(3)-
rich ssBLMs, the reflectivity signal (𝑆) increases as shown in
Figure 3, demonstrating the effective association of EGFR to
both biomembranes, but the control check with ganglioside-
free ssBLMs revealed at the same time its nonspecific recruit-
ment, evidenced by the onset of a growing kinetic 𝑆control
(Figure 3(a)).

EGFR is a weighty molecule, ∼140 kDa molecular weight,
and thus its accumulation would be easily detected, provided
that its adsorption to the sensor surface is properly efficient.
On the contrary, the measured binding signals are quite
small, as they reach the maximum reflectivity variation of
0.004 in the case of GM3-rich ssBLM, suggesting that the
interaction with the ssBLMs (enriched or ganglioside-free)
is intrinsically weak. The differences 𝑆 − 𝑆control between the
kinetic signals (Figure 3(b)), are as well known proportional
to the mass of EGFR specifically bound to GM1 or GM3.
Although very noisy, they were best fitted with exponential
models to give at least a rough comparison between the
amounts of bound EGFR on the two gangliosides.The regime
best-fit values of the reflectivity variations are 0.13% and
0.046% for GM3 and GM1-ssBLMs, respectively, meaning
that GM3 binds an amount of EGFR approximately 2.8-
fold compared to that bound by GM1, in agreement with
previous results obtained with immobilized GM1 and GM3
[16]. After the completion of the binding process, we tried
to measure the dissociation kinetic by substituting the EGFR
solution with pure HBS. Actually, no appreciable dissociation
phenomenonwas revealed, one possible reason being the low
signal to noise ratio that can hide slow decreasing kinetics. In
order to better evidence the EGFR-gangliosides interaction, a
possibility should be to increase the ligand concentration [15].
However, when dealing with highly purified biosubstances,
mainly for costs reasons it is often highly desirable to use
the lowest amount of ligand, thus reducing its concentrations
in a given volume. Alternatively, high concentrations can
be indeed obtained, but in this case complex as-designed
microfluidic systems must ensure the proper handling of
small volumes of solution. In our case, we decided tomaintain
the current concentration of receptor (35 nM) and increase
the detection sensitivity. To this aim, PWRs seem more
appropriate tools than PTs. Increasing the SiO

2
thickness

above a cut-off value determinates a major concentration
of the guided light power in the transparent medium that
experiences a much lower propagation loss enhancing the
overall resolution of the device [17].

4. Model and Fabrication of Au/SiO2 Plasmon
Waveguide Resonators (PWRs)

In previous tests we exploited PWRs to study the affinity of
the urokinase Plasminogen Activator Receptor (uPAR) with
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Figure 3: SPR Binding kinetics of EGFR (35 nM in HBS) onto GM1(3)
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ssBLMs and ganglioside-free ssBLM as control (a) and
after the control subtraction together with their best fit traces.

GM1 and GM3 [8]. Here we refined the design of that device
to optimize its sensitivity and to issue possible critical aspects
that were not fully elucidated at that time.

At first we modeled the PWR considering an Au/SiO
2

bilayer where the dielectric constant of Au is fixed and equal
to−11+ 𝑖, the SiO

2
has a fixed dielectric constant equal to 2.13,

and its external surface is in contact with the HBS (dielectric
constant = 1.774). The external surface is covered with a layer
of thickness 𝑠 = 5.4 nm and refractive index equal to 1.5 that
simulates the presence of a ssBLM (9). The PWR is excited as
seen in Section 2 through a SF4 prismwith a collimated beam
in either 𝑠 (TE) or 𝑝 (TM) polarizations. The incidence angle
is chosen in correspondence to a reflectivity setpoint of 0.3
in the negative slope flank of the angular spectrum. Starting
from the cut-off thickness of the SiO

2
layer corresponding

to the TE
0
mode, we first identify the gold thickness that

minimizes the reflectivity, thus obtaining the optimal optical
coupling. Then, we evaluated the sensitivity (𝑑𝑅/𝑑𝑠)

𝑠=5.4 nm
that we define as the reflectivity (𝑅) change per unitary
increase of the layer thickness 𝑠. The procedure is iterated
by varying the thickness of SiO

2
from the cut-off value of

the TE
0
mode to that one of TE

1
mode. The performances

of the TE
0
-operating PWR are compared to those calculated

for the TM
0
mode. The modeling of the multilayer has been

carried out with WINSPALL software facility. The cut-off
thicknesses for TE

0
and TE

1
modes resulted 270 and 770 nm,

respectively, while the optimal gold thickness was found to be
44 nm, corresponding to a residual reflectivity equal to 0.003.
Then, following the iteration procedure, we calculated the
sensitivity of the TE

0
-operating PWR.The results, reported in

Figure 4, show that dR/dsmaintains quite independent from
the SiO

2
thickness (∼27%nm−1) in between the TE

0
and TE

1

cut-off values that means that the fabrication tolerances on
the thickness of the dielectric layer are a minor concern.

Whenoperating at theTM
0
mode (cut-off SiO

2
thickness =

390 nm), the PWR exhibits a significantly lower sensitivity
(7%nm−1). Both TE and TM sensitivities are however higher
than those, 1.8% nm−1, exhibited by the PTs optimized for
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Figure 4: Sensitivity of Au/SiO
2
PWR versus the quartz thick-

ness for TE and TM polarizations. The higher thickness reported
(770 nm) is the cut-off value for TE

1
-mode.

the experiments. Considering a SiO
2
thickness of 450 nm, the

enhancement is evidenced in Figure 5, where the calculated
reflectivity changes for the TE

0
-operating PWR (black arrow)

and for the PT (red arrow) are compared and the thickness
𝑠 increases from its initial value, 5.4 nm, to 6.4 nm. In the
case of the PWR spectrum, this 1 nm increase is sufficient to
produce a reflectivity jump-on of the signal in a nonlinear
region with lower sensitivity. For this reason, a further layer
growth beyond 1 nm would not be detected with a sufficient
resolution.

Concerning the fabrication of PWR, in our previous
work [8], we fitted the experimental PWR spectrum only
by imposing an imaginary part of quartz dielectric constant
of 8 × 10−4, responsible for the strong increase of the
minimum reflectivity accompanied by a reduction in the
sensitivity to about one-half its design value. The presence
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Figure 5: Modeling of the reflectivity increase of a ssBLM-coated PWR upon the accumulation of 1 nm thick ligand layer, provoking a right
shift of the initial spectra (black) to their final positions (red). The parameters of the multilayers are given in the text. The external medium
is HBS.

of a nonnegligible loss mechanism in the dielectric may be
ascribed to the presence of absorbing impurities. Indeed,
during the growing process, if the evaporation rate is not
proper, clusters of Si can segregate from the condensing
oxides, becoming nucleation centers for the formation of
Si nanoparticles [18] that can reduce the transparency of
the silica layer and, accordingly, the overall sensitivity. As
a consequence, the preadjustment of the evaporation rate
comes out to be a necessary prerequisite for the production
of a high-quality SiO

2
layer. Recently, this precalibration

was accomplished by evaporating at various rates (from
0.3 to 2 nm s−1) SiO

2
layers with equal 450 nm nominal

thicknesses onto 44 nm thick gold layers and measuring
the angular spectra of the TE

0
-mode with air as substrate.

The quality of SiO
2
layer was considered satisfactory when

the PWR spectrum had a residual reflectivity of ∼0.05, to
be compared with the theoretical minimum (0.003). This
discrepancy is attributable to the tolerances in the gold layer
fabrication (some nanometers). We found that this condition
was achieved with an evaporation rate of ∼1 nm s−1 at a
residual pressure of 5 × 10−6 Torr.

Two PWR samples (measure and control) were fabricated
with the assessed rate of evaporation. Two PTs (nominally
equal to those of Sections 2 and 3) were also fabricated with
the same evaporation conditions to compare the binding
signals with those obtained with PWRs.

One PWR sample was put into contact with HBS in the
reaction cell and its angular spectrum was recorded. Surpris-
ingly, we found a nonnegligible instability of the spectrum
that suffers an angular time shift that we attribute to adjust-
ment phenomena of the outer surface of the SiO

2
matrix,

readily resolved thanks to the high sensitivity of the PWR[17].
It took∼2 hours until reflectivity variations smaller than 0.001
in the left flexpoint of the spectrum were stably recorded.

Once the spectrum reached a steady position, its best fit
permitted calculating the refractive index and thickness of the
Au and SiO

2
layers.The steady spectrum togetherwith its best

fit trace is shown in Figure 6. The thickness of the gold layer
results 49 nm, with its dielectric constant −11.0 + 1.3𝑖, while
the SiO

2
thickness and the dielectric constant were 455 nm

and 2.132, respectively, in good agreement with the design
ones. As anticipated, the residual difference between the
measured minimum reflectivity (0.056) and the theoretical
one (0.003) can be justified by the mismatch between the
experimental and theoretical gold thicknesses.The calculated
sensitivity is 22%nm−1 instead of the maximum achievable
(27%nm−1), but still 12.2 times higher than that achievable
with an optimized PT.

5. Comparative Tests Performed with
Au/SiO2 PWRs and PTs

The expected improvement of the reflectivity variation was
checked by performing binding tests between GM3 and
EGFR described in Section 2.

A GM3-ssBLM was let to assemble onto the PWR
outer surface from a GM3

0.1
SM
0.5
C
0.4

emulsion of SUVs.
The fusion of the SUVs onto the SiO

2
was monitored by

recording the PWR spectra at different times and checking
their conformal right-shift as monitor of the homogeneity of
the ssBLM. After about 30min, the resonance angle reached a
stable value, 58.83∘, whose variation with respect to the initial
value, 58.7∘, is consistent with the effective formation of an
adlayer 5.1 nm thick with a refractive index 1.56, close to the
values previously measured in [9]. Subsequently, the 35 nM
solution of EGFR inHBSwas inserted in the reaction cell and
the EGFR-GM3 binding kinetic was recorded. As aspecific
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HBS. Blue dots: the angular spectrum after the assembly of GM3-
ssBLM.

binding was found in SPR tests (Section 2), control kinetics
(not reported) were also recorded after having formed a
ganglioside-free ssBLM onto the other fabricated PWR and
contacted with the EGFR solution.We found that the amount
of EGFR present on the control ssBLM was only about 8% of
that one measured in presence of GM3 recorded after having
formed a ganglioside-free ssBLM onto the other fabricated
PWR and contacted with the EGFR solution. We found that
the amount of EGFR present on the control ssBLM was only
about 8% of that one measured in presence of GM3.

A similar procedure was repeated to record the binding
and control kinetics with PTs.

The growing kinetics obtained with both PT and PWR
after the rinsing and the subtraction of the control kinetics
are reported in Figure 7 (reflectivity changes, Δ𝑅). Their best
fit allowed us to calculate the association rates [15] that were
quite close 𝑘on = (1.15 ± 0.40) × 10

−3 s−1 and 𝑘on =
(1.4 ± 0.2) × 10

−3 s−1 for the PT and PWR, respectively, and
whose weighted average results 𝑘on = (1.3 ± 0.17) × 10

−3 s−1
that we consider as representative of the binding rate of
EGFR on ssBLMs grown onto virtually equal SiO

2
interfaces.

The growing kinetic recorded with PWR has an amplitude
approximately 12-fold higher than that one obtained with PT,
in nice agreement with the calculated enhancement (12.2).

After 1800 s incubation, we substituted the EGFR solution
with pure HBS. While with PT we could not reveal any
dissociation phenomenon, it could be clearly evidenced
with PWR by the occurrence of a clear decreasing kinetic
[Figure 8], whose best fit permits calculating the dissociation
rate 𝑘diss = (4.6 ± 0.4) × 10

−3 s−1, mainly attributable to
the dissociation of the receptor from GM3. Considering the
relationship between the fast association constant 𝑘ass and the
association rate 𝑘on = 𝑘diss + 𝑘ass[EGFR], [15], where [EGFR]
is the molar concentration of EGFR, we find 𝑘ass = (3.7 ±
0.5)×10

4
(Ms)−1. Finally, the value of𝐾

𝐷
= (0.12±0.036) 𝜇M

for the dissociation constant of GM3-EGFR complex can be
calculated as the ratio 𝑘diss/𝑘ass.
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subtraction.

0 50 100 150 200 250 300 350 400
0.375

0.376

0.377

0.378

0.379

0.380

0.381

0.382

0.383
Re

fle
ct

iv
ity

 Time (s)

Figure 8: Dissociation kinetic (dots) of EGFR from a
GM3
0.1
SM
0.5
C
0.4

ssBLM recorded using the Au/SiO
2

PWR
described in Section 5, together with its best fit (continuous line).

We repeated three more times the described procedure to
check the reproducibility of𝐾

𝐷
. Before each test, we removed

in situ the existing ssBLM by rinsing the PWR surface with
piranha solution and making sure of the stability of the PWR
spectrum inHBSbefore the newSUVs injection.Weobtained
a satisfactory reproducibility of the measurements, as their
average value resulted 𝐾

𝐷
= (0.13 ± 0.046) 𝜇M.

The few literatures present on this subject make a com-
parison with other data difficult, which furthermore refer
to hosting environments and/or molecules which, though
having some analogy with ours, exhibit however also signif-
icant differences. For instance, our value is more than one
order of magnitude lower than the findings of [19], where a
guess value of 2 𝜇M for the binding affinity between GM3
and the extracellular domain (ECD) of EGFR is reported,
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while in [20] the affinity of EGFR for immobilized derivative
lyso-GM3 and its mimetics was measured as 1𝜇M, ∼8-fold
the value found in this work.

6. Conclusions

We performed SPR analysis with PTs to evidence the EGF
receptor effective binding with both GM1 and GM3 that
resulted more pronounced in the case of EGFR-GM3 inter-
action, in agreement with previous findings. However, the
faint signals completely prevented the detection of the EGFR
dissociation. To get rid of these drawback without increasing
the ligand concentration, we exploited the higher sensitiv-
ity of PWRs, previously used to study uPAR-gangliosides
interaction. Here we presented a refined design of the PWR
device, whose most significant feature is that the maximum
theoretical sensitivity (27%nm−1) is quite independent on
the SiO

2
thickness, suggesting that the control on its growth

during the fabrication can be considered as a minor concern.
Rather, we found a strong dependence of the sensitivity on
the imaginary part of the dielectric constant of the nom-
inally transparent SiO

2
layer. For instance, the occurrence

of an imaginary part as small as 8 × 10−4 is sufficient to
reduce the sensitivity to approximately one-half its theoretical
maximum. This finding suggests that a preadjustment of
the deposition parameters of SiO

2
, and in particular its

deposition rate, is mandatory to fabricate optimized layers
and maintain a high sensitivity. Taking advantage of this
result, we fabricated improved samples of Au/SiO

2
PWR to

check the EGFR-GM3 interaction with higher signals and
measure the PWR sensitivity at the same time. We found
that the signal amplitude with PWR is ∼12-fold that one
found with PTs, enhancement not far from the theoretical
maximum. The higher resolution of PWR allowed us to put
in evidence the dissociation of EGFR from the biomembrane.
Thanks to its higher sensitivity, a clear decreasing kinetic
could be recorded, and a first evaluation of the apparent
dissociation constant was calculated to be 𝐾

𝐷
= (0.13 ±

0.046) 𝜇M, interestingly compatible with other findings on
similar systems. Thus, our results indicate that PWRs can be
fruitfully used for more extended, in depth investigations of
the interaction of EGFR and gangliosides hosted in raft-like
physiological mimicking ssBLM. However, as a final remark,
it is worthy noticing that the higher PWR sensitivity versus
PTs is gained at expense of (1) amore complex fabrication; (2)
need of prolonged prestabilization of the dielectric matrix-
liquid interface; (3) a reduction of the sensor dynamic that
hinders the detection of adsorbed layer thicker than ∼2 nm.
These features suggest that the use of a PWR as affinity probe
must be carefully pondered and adopted when the more
flexible and easier to fabricate PTs do not offer chances to
evidence affinity phenomena with the appropriate resolution.
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