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Abstract 
Autism is mental disorder, diagnosable from early childhood, characterized by impaired
communication and socialization, and repetitive behaviors, while Attention deficit
disorder is characterised by inattention and attention deficit. Although the cause of these
disorders is not well understood, there are some indications that it is associated with mal-
function of development and functioning of neuro synapses due to mutations within pro-
teins responsible for proper functioning of nerve cells synapses. In addition, there are some
pilot clinical studies, that Autism and Attention deficit disorders can be remediated using
titanium Salt infused patches. Here, we applied the unique approach to explain how
titanium Salt infused patches can influence functioning of nerve cell synapses and conse-
quently remediate Autism and Attention deficit disorders at molecular level using
resonant recognition Model.
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IntroductIon
Autism is mental disorder, diagnosable from early child-

hood, characterized by impaired communication and social-
ization, and repetitive behaviors.  Along with the learning
difficulties and limitations present in intellectually disabled,
these characteristics may pose large burden on parents of
disabled children. While there is no known cure for autism,
certain behaviors may be managed by adherence to strict
routines, regular consultations with health care profession-
als, and focus on alleviating the most detrimental symp-
toms(1-3).

the Autism Spectrum disorder (ASd) is hereditary and
is associated with malfunction of development and function-
ing of neuro synapses due to mutations within proteins

responsible for proper functioning of nerve cells synapses(1-
4). on the other hand, Attention deficit Hyperactivity
disorder (AdHd) is characterised by inattention (with and
without hyperactivity) and attention deficit in young chil-
dren but can extend throughout adulthood. 

In recent studies, it has been shown that the titanium in
pico-nanometer scale and soluble form has beneficial effects
on health and reduction of pain (5,6). one of such products is
tuning Element Behavioral Wellness Patches (Be-Well),
that utilize electromagnetic frequencies. the frequencies in
Be-Well patches are produced with titanium Salt infused
imprints and are passively transmitted through the skin con-
tact. this type of imprinting technology is not new and is
used often in electronics by imprinting microchips with dif-
ferent frequencies. Be-Well patches should be applied along

UDK: 616.89-008.48-085
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the spine close to neck or scull. Lasting from few days to
about a week, they do not fall off, cannot be felt by wearer
and can be worn in water. Be-Well is hypothesized to have
potential benefits to children with behavioral disorders. 

Based on this hypothesis pilot clinical studies have been
done at Missouri State university (correspondence with
prof. P. durham), Green Pediatrics Integrative clinic and
Educational center and Holistic Health realities clinic.
total number of children subjects (age 6-14) in these studies
was 33 (22 boys and 11 girls). they were given Be-Well
patch to wear for seven-day period, repeated for seven
weeks. After 7 weeks the patch was not re-applied and final
evaluations were performed after they had gone 7 days with-
out patch.

So far, the standard method to measure behavioural dis-
orders including autism and attention deficit is psychologi-
cal evaluation using “behavioral scoring system”. these
children were evaluated weekly by their parents, using score
system, on the following behavioural attributes: Focus/ -
Attention, communication, Mood, Memory, tantrums,
Aggression, Appetite and tics (if applicable). overall scores
were calculated through summation of scores for each aspect
of the evaluation. this pilot clinical studies have shown
steady increase in scores from week 1 to week 7, while week
8 showed slight drop in scores, which was reasonable to
expect, as in this week subjects did not have Be-Well patch
applied. these results are indicative that titanium Salt
infused Be-Well patches can improve condition of patients
with behavioural disorders including autism and attention
deficit. 

Motivated by these results, we have investigated here the
mechanisms of Be-Well patches remediation of Autism and
Attention deficit disorders at molecular level. to achieve
this goal, we have analysed synaptic proteins resonant fre-
quencies using resonant recognition Model (rrM) and
have investigated possibility of these frequencies to resonate
with frequencies imprinted within Be-Well patches.

Methods and Materials
the whole variety of behavioural disorders can be gen-

erally classified in two groups: lack of interaction with out-
side world (Autism Spectrum disorder – ASd) and inatten-
tion (with and without hyperactivity) (Attention deficit
Hyperactivity disorder – AdHd). ASds and possibly other
behavioural disorders like AdHd are characterised by mal-
functioning of proteins involved in nerve synapses. thus, we
concentrate on the activity of synaptic proteins and receptors
associated with ASds and their role in the pathogenesis of
ASds via synaptic pathways (4). Synapses are defined as
complex process of transferring information (signal) from
one nerve to another. this process involves specific interac-
tions of number of proteins both from pre- and post- synap-
tic nerve cells. there are two main different pathways in
synapses: excitatory including developmental and inhibitory
pathways (4). recent studies have found that synaptic relat-
ed proteins such as neuroligins (nLGns) and neurexins
(nrXn) are associated with the development of ASds (4).
Here, we primarily focus on the activity of synaptic proteins
and receptors (neuroligin and neurexin), whose malfunc-
tion is crucial for development and pathogenesis of ASds.

As interaction between neuroligins and neurexins is the
most critical for synaptic functioning and as the most muta-
tions relevant to ASds are found in these two groups of pro-
teins, we concentrated our analysis to these two groups of
proteins and their interactions. In addition, AdHd is also
neurodevelopmental disorder with unknown cause, but pro-
posed to be related to autism and thus, we suppose that some
sort of malfunction of neuro synapses could be also cause of
AdHd. We have analysed both neuroligins and neurexins
and their mutual interaction, using resonant recognition
Model (rrM) to find out characteristic resonant frequencies
of their activity and interaction and to propose that these fre-
quencies can resonate with titanium Salt infused imprints
within Behavioral Wellness Patches (Be-Well).

Resonant Recognition Model
the rrM is based on the findings that certain periodici-

ties within the distribution of energy of delocalized electrons
along protein/dnA molecules are critical for protein/dnA
biological functions and/or interactions with their targets
(7,8). If charge transfer through these macromolecules is
introduced, then charge moving through macromolecular
backbone can produce electromagnetic radiation, absorption
and resonance with spectral characteristics corresponding to
the energy distribution and charge velocity (7,8). 

the rrM enables the calculation of these spectral char-
acteristics, by assigning each amino acid a physical parame-
ter representing the energy of delocalized electrons of each
amino acid. comparing Fourier spectra for this energy dis-
tributions by using cross-spectral function, it has been found
that proteins sharing the same biological function/interaction
share the same periodicity (frequency) within energy distri-
bution along the macromolecule (7,8). Furthermore, it has
been shown that interacting proteins and their targets share
the same characteristic frequency but have opposite phase at
characteristic frequency (7,8). thus, it has been proposed that
the rrM frequencies characterize, not only a general func-
tion, but also a recognition and interaction between the
macromolecule and its target, which then can be considered
as resonant recognition. this could be achieved with reso-
nant energy transfer between the interacting macromole-
cules through oscillations of a physical field, which is elec-
tromagnetic in nature. Since there is evidence that proteins
and dnA have certain conducting or semi-conducting prop-
erties, a charge moving through the macromolecular back-
bone and passing different energy stages, caused by differ-
ent amino acid or nucleotide side groups, can produce suffi-
cient conditions for a specific electromagnetic radiation or
absorption. the frequency ranges of this field depend on the
charge velocity. the rrM proposes that the charge is trav-
elling through the macromolecular backbone at the estimat-
ed velocity of 7.87x105m/s (7,8). For this velocity and with
the distance between amino acids in a protein molecule of
3.8Å, the frequency of protein interactions was estimated to
be in the range between 1013Hz and 1015Hz. therefore, the
estimated frequency range for both amino acid and
nucleotide macromolecules includes infra-red, visible and
ultra-violet light. to support this idea, we compared our
computational predictions with number of published experi-
mental results (7-12). these comparisons have shown a
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strong linear correlation between frequencies, as calculated
using the rrM method and experimentally measured char-
acteristic frequencies. this correlation can be represented as
following: 

λ = K / frrm
where λ is the wavelength of light irradiation in nm,

which can influence particular biological process, frrm is a
rrM numerical frequency and K=201 is coefficient of this
linear correlation. 

We applied this concept on number of proteins and dnA
examples (9,10). the concept has been also experimentally
tested by predicting the electromagnetic frequencies for L-
Lactate dehydrogenase (12), where by radiating L-Lactate
dehydrogenase with predicted calculated electromagnetic
frequencies the significant change in enzyme activity was
achieved. the concept has also been tested independently on
experimental measurements of photon emission from dying
melanoma cells (13), on photon emission from lethal and
non-lethal Ebola strains (14), as well as on classic signalling
pathway, JAK-StAt, traditionally composed of nine
sequential protein interactions (15). Keeping all this in mind,
we propose that the rrM concept is excellent predictor for
proteins and dnA selective interactions, biological process-
es and pathways in living cells.

Frequencies calculated using the rrM, as described
above, have been found to be related to biological function
of the proteins. However, if we consider protein and dnA
complex structures at different velocities (16,17). thus, with
the same periodicities within proteins sequences, as deter-
mined by the rrM, different velocities of charge transfer
can produce different resonant frequencies which not neces-
sarily are related to the protein biological function but could
be related to protein and dnA resonances in general. 

Here, we have applied the rrM approach to proteins
involved in nerve synapses with the aim to find out if there
are possible resonances within these proteins that can res-
onate with Be-Well patches imprint frequencies and conse-
quently can help in treatment of behavioural disorders.

Protein Sequences
the following protein sequences have been analysed
using rrM from uniProt database:
three neuroligin1 proteins: 
>sp|Q8n2Q7|nLGn1_HuMAn neuroligin-1 oS=Homo
sapiens Gn=nLGn1 PE=1 SV=2
>sp|Q99K10|nLGn1_MouSE neuroligin-1 oS=Mus
musculus Gn=nlgn1 PE=1 SV=2
>sp|Q62765|nLGn1_rAt neuroligin-1 oS=rattus
norvegicus Gn=nlgn1 PE=1 SV=1
three neuroligin2 proteins:
>sp|Q8nFZ4|nLGn2_HuMAn neuroligin-2 oS=Homo
sapiens Gn=nLGn2 PE=1 SV=1
>sp|Q69ZK9|nLGn2_MouSE neuroligin-2 oS=Mus
musculus Gn=nlgn2 PE=1 SV=2
>sp|Q62888|nLGn2_rAt neuroligin-2 oS=rattus
norvegicus Gn=nlgn2 PE=1 SV=1 
Four neuroligin3 proteins:
>sp|Q9nZ94|nLGn3_HuMAn neuroligin-3 oS=Homo
sapiens Gn=nLGn3 PE=1 SV=2

>sp|Q8WMH2|nLGn3_MAcMu neuroligin-3
(Fragment) oS=Macacamulatta Gn=nLGn3 PE=2 SV=1
>sp|Q8BYM5|nLGn3_MouSE neuroligin-3 oS=Mus
musculus Gn=nlgn3 PE=1 SV=2
>sp|Q62889|nLGn3_rAt neuroligin-3 oS=rattus
norvegicus Gn=nlgn3 PE=1 SV=1
two neuroligin4 proteins: 
>sp|Q8n0W4|nLGnX_HuMAn neuroligin-4, X-linked
oS=Homo sapiens Gn=nLGn4X PE=1 SV=1
>sp|Q8nFZ3|nLGnY_HuMAn neuroligin-4, Y-linked
oS=Homo sapiens Gn=nLGn4Y PE=2 SV=1
two α-neurexin2 proteins:
>sp|Q9P2S2|nrX2A_HuMAn neurexin-2 oS=Homo
sapiens Gn=nrXn2 PE=2 SV=1
>sp|Q63374|nrX2A_rAt neurexin-2 oS=rattus
norvegicus Gn=nrxn2 PE=1 SV=3
two β-neurexin2 proteins:
>sp|P58401|nrX2B_HuMAn neurexin-2-beta
oS=Homo sapiens Gn=nrXn2 PE=1 SV=1
>sp|Q63376|nrX2B_rAt neurexin-2-beta oS=rattus
norvegicus Gn=nrxn2 PE=1 SV=1
three α-neurexin3 proteins: 
>sp|Q9Y4c0|nrX3A_HuMAn neurexin-3 oS=Homo
sapiens Gn=nrXn3 PE=1 SV=4
>sp|Q6P9K9|nrX3A_MouSE neurexin-3 oS=Mus
musculus Gn=nrxn3 PE=1 SV=2
>sp|Q07310|nrX3A_rAt neurexin-3 oS=rattus
norvegicus Gn=nrxn3 PE=1 SV=1

ReSultS
As pilot clinical studies, mentioned in Introduction, indi-

cate that Be-Well patches have beneficial effect on autism
and other behavioural disorders, we have investigated here
the possible mechanisms of this beneficial effect at the
molecular level. 

As it has been proposed, that the main cause of ASds
and possibly AdHd is malfunctioning of neural synapses
and interaction between neuroligins and neurexins, we
have concentrated on analyses of neuroligins, neurexins
and their interactions using rrM model, with the aim to find
out the characteristic frequencies of such interactions. once
when such characteristic frequencies have been found, it can
be proposed that titanium Salt infused imprints within Be-
Well patches can resonate with these frequencies, improve
neural synapses normal functioning and consequently allevi-
ate symptoms of ASds and control AdHd.

Having in mind that ASds appears in early childhood
and thus could be considered as developmental disorder, we
have initially analysed activity of neuroligin3, which was
found to be critical in development of synapses (1,2,4). When
the rrM model is applied to mammalian neuroligin3 pro-
teins the common characteristic frequency appears at
fe=0.4155, as presented in Figure 1.   

to make sure that this frequency is characterising, not
only neuroligin3 proteins, but also interaction between
neuroligin3 and corresponding neurexin’s, which is critical
for proper functioning of synapses, we have compared
neuroligin3 proteins with corresponding neurexin proteins. 

the frequency of fe=0.4155 became more prominent, as
presented in Figure 2. According to rrM principles, this 
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frequency is characterising interaction between neuroligin3
proteins and corresponding α-neurexin3 proteins.

the next step was to find out what would be the charac-
teristic rrM frequency for not only development of synaps-
es, but also for their normal functioning. For that purpose,
we have initially compared neuroligin1, 3 and 4 proteins,
which are all involved in excitatory synapse maturation and
function. Interestingly the same rrM characteristic fre-
quency of fe=0.4155 appeared common to all analysed
neuroligin proteins, as presented in Figure 3. these results
are pointing out that the same rrM characteristic frequency
is characterising both development and normal functioning
of excitatory synapse.

once when this characteristic rrM frequency was iden-
tified, we can calculate relevant wavelength of related elec-
tromagnetic radiation using the formula: λ = K / frrm. the

wavelength related to the frequency rel-
evant for development and functioning
of nerve synapses is then λe=484nm.
thus, titanium Salt or any other con-
ductive particles in the Be-Well patch-
es, that are in diameter of about
dλe=484nm, dλe/2=242nm and
dλe/4=121nm, can resonate with
synaptic proteins, influence develop-
ment and normal functioning of nerve
synapses and consequently remediate
development and symptoms of ASds. 

on the other hand, inhibitory
synapses formation and function goes
through completely different pathway
than excitatory synapse function and it
involves neuroligin2 and its correspon-
ding neurexins. When neuroligin2 pro-
teins were compared with correspon-
ding neurexin proteins completely dif-

ferent common characteristic rrM fre-
quency appeared at fi=0.0015, as pre-
sented in Figure 4. this is very interest-
ing result showing that excitatory and
inhibitory synapses pathways have
completely different rrM characteris-
tic frequencies.

once when this characteristic rrM
frequency was identified, we can calcu-
late relevant wavelength of related elec-
tromagnetic radiation using the

formula: λ = K / frrm. the wavelength
related to the frequency relevant for
inhibition of nerve synapses is then
λi=64000nm. thus, titanium Salt or
any other conductive imprints in the Be-
Well patches, that are in length of about
dλi=64000nm, dλi/2=32000nm and
dλi/4=16000nm, can resonate with
inhi bitory pathway of synaptic func-
tioning. 

It is well known that ASds are neu-
rodevelopmental disorder, which is the
most probably related to the functioning

of developmental and excitatory synaptic pathway. Hence,
we propose that characteristic rrM frequency of fe=0.4155
for developmental and excitatory synaptic pathway is the
most relevant to be targeted for any proposed remediation of
ASds.

Having in mind that ASds is characterised by lack of
communication and restricted interest, while AdHd is char-
acterised by inattention (with or without hyperactivity), we
propose that ASds is related to malfunctioning of develop-
mental and excitatory synaptic pathway, while on the con-
trary AdHd is related to malfunctioning of inhibitory
synaptic pathway. thus, rrM frequency of fi=0.0015 for
inhibitory synaptic pathway is the most relevant to be target-
ed for any proposed remediation of AdHd.

to find out, if there are other resonant electromagnetic
frequencies that can influence development and excitatory

Figure 1. RRM cross-spectrum of Neuroligin3 proteins.

Figure 2. RRM cross-spectrum of Neuroligin3 proteins and α-Neurexin3 proteins.

Figure 3. RRM cross-spectrum of Neuroligin proteins, including Neuroligins1, 3 and 4.

Figure 4. RRM cross-spectrum of Neuroligin2 proteins and α- and β- Neuroxin2 proteins.
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functioning of synapses, we have introduced other velocities
of charge transfer through proteins, as described in Methods.
When different velocities of charge transfer were applied to
rrM characteristic frequencies of fe=0.4155, identified to
be related to development and excitatory functioning of
nerve synapse and fi=0.0015, identified to be related to
inhibitory functioning of nerve synapse, the following reso-
nant frequencies have been identified for each velocity, as
presented in table 1. 

these frequencies are proposed to be able to resonate
and may influence with either developmental and excitatory
or inhibitory pathway of nerve synapses. thus, we propose
that if these frequencies are imprinted in Be-Well patches
then such patches can resonate with either developmental
and excitatory or inhibitory pathway of nerve synapses.
According to rrM principles all these results could explain
the mechanisms how Be-Well patches remediate the ASds
disorders and could control AdHd.

CoNCluSioN
Motivated by pilot clinical studies, which have shown

that titanium Salt infused Be-Well patches can improve
condition of autism and attention deficit disorders, we have
investigated the possible mechanisms on how Be-Well
patches achieve behavioural improvements in children using
the rrM model. the approach was to analyse the synaptic
proteins, whose malfunctioning could be cause of behav-
ioural disorders, with the aim to find the characteristic reso-
nant frequencies for development, excitation and inhibition
of synapses and to investigate possibility of these frequen-
cies to resonate with frequencies imprinted within Be-Well
patches and consequently to propose mechanism of ASds
remediation and control of AdHd with Be-Well patches.

We found that:
characteristic frequency for development and excitation

of synaptic pathway is fe=0.4155. this numerical rrM fre-
quency relates to electromagnetic wavelength λe=484nm.
thus, titanium Salt or any other conductive particles in the
Be-Well patches, that are in diameter of about dλe=484nm,
dλe/2=242nm and dλe/4=121nm, can resonate with synap-
tic proteins, influence development and normal functioning

of nerve synapses and consequently remediate development
and symptoms of ASds. 

characteristic frequency for inhibition of synaptic path-
way is fi=0.0015. this numerical rrM frequency relates to
electromagnetic wavelength λi=64000nm. thus, titanium
Salt or any other conductive imprints in the Be-Well patch-
es, that are in length of about dλi=64000nm,
dλi/2=32000nm and dλi/4=16000nm, can resonate with
inhibitory pathway of synaptic functioning. Having in mind

that ASds is charac-
terised by lack of
communication and
restricted interest,
while AdHd is char-
acterised by inatten-
tion (with and with-

out hyperactivity), we
propose that ASds is

related to malfunctioning of developmental and excitatory
synaptic pathway, while on the contrary AdHd is related to
malfunctioning of inhibitory synaptic pathway. thus, rrM
frequency of fi=0.0015 for inhibitory synaptic pathway is
the most relevant to be targeted for any proposed remedia-
tion of AdHd.

When different velocities of charge transfer through pro-
teins is introduced, the resonant frequencies for develop-
ment and excitation, as well as inhibition of synaptic path-
way could then be in different frequency ranges including
tHz, GHz, MHz and KHz, as presented in table 1. these
frequencies could also resonate with frequency imprinted
within Be-Well patches.

this work represents innovative approach to study
mechanisms of Be-Well patches effects to ASd and AdHd
at cellular and molecular level. the results of these study can
support the idea that Be-Well patches could help patients
through electromagnetic resonances between titanium Salt
infused patches and synaptic proteins to improve their
behavioural disorder conditions without using drugs and
their negative side effects.

Acknowledgment
the authors acknowledge support for this work from

tuning element llC and AMAlNA Consulting.

table 1. electromagnetic frequencies for different velocities of charge transfer through proteins.
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Sažetak
Autizam je mentalna bolest koja se dijagnostikuje u ranom detinjstvu i ispoljava se sa pro-
blemima u komunikaciji i socijalizaciji, i ponavljajućim ponašanjem, dok je poremećaj
nedostatka pažnje karakterisan nesposobnošću pacijenta da se fokusira sa ili bez
hiperaktivnosti. Iako uzrok tih poremećaja nije sasvim poznat, postoje neke indikacije da
je povezan sa poremećajem u razvoju i funkcionisanju nervnih sinapsi uzrokovanom muta-
cijama u proteinima koji su odgovorni za pravilno funkcionisanje sinapsi medju nervnim
ćelijama. Istovremeno neke preliminarne kliničke studije su pokazale da nalepnice impre-
gnirane titanijumskom solju mogu pozitivno da utiču u lečenju autizma i poremećaja
nedostatka pažnje. Koristeći model rezonantnog prepoznavanja, mi smo u ovom radu pri-
menili jedinstveni pristup u objašnjenju kako nalepnice impregnirane titanijumskom solju
utiču na rad nervnih sinapsi i tako potpomažu u lečenju autizma i poremećaja nedostatka
pažnje na molekularnom nivou.
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