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BACKGROUND 

 Autism is a mental disorder, diagnosable from early childhood, characterized by impaired 
communication and socialization, and repetitive behaviors.  Along with the learning difficulties and limitations 
present in intellectually disabled, these characteristics may pose a 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 professionals, and focus on alleviating the most detrimental 
symptoms. 

 Clinical studies have shown a potential link between autism and the microbes making up the 
population of the gastrointestinal tract. There is emerging evidence for bacterial populations influencing 
cognition, learning, appetite, and other behaviors through a “gut brain axis.” How these microbes may 
influence biological functions and behaviors associated with autism is not well characterized. However, in 
some cases, increases in a pathogenic bacterial species correlated with episodes of self-harm. 

 Behavioral Energetic PatchesTM are silicon based Titanium Salt infused adhesive patches, 4x4 cm in 
diameter. They have no additives. The BEST has a removable plastic cover and a paper backing. The patches 
have been shown to be harmless. They are imprinted with an energetic message that is passively transmitted 
when applied to skin. This is speculated to have potential benefits to children with behavioral disorders. The 
goal of this study was to evaluate the ability of Behavioral Energetic Patches to alleviate symptoms and 
behaviors associated with autism, and furthermore to evaluate whether any efficacy might be acting through 
the gut-brain axis.  
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METHODS  

AUTISM SCORING AND ANALYSIS 

Children diagnosed with varying types of behavioral disorder were evaluated weekly by their parents on a 
variety of behaviors. Initially, children received a basal evaluation on the following attributes: 

Focus/Attention 
Communication 
Mood 
Memory 
Tantrums 
Aggression 
Tics (if applicable) 
Appetite 

 

The most severe possible score for each attribute was 0, and the best score for each was a 3. Therefore, each 
child was able to receive between 0 and 21 or 24 points, depending on whether tics comprised a relevant 
symptom of their disorders. 

Following initial scoring, children enrolled in the study were given a patch to wear for a seven-day period. At 
the end of the first 7 days, behaviors were evaluated as described above and a new patch was applied for 
another 7 days. This was repeated for 7 weeks. At the end of week 7, the patch was not re-applied. Final 
evaluations were performed on children after they had gone 7 days without a patch. 

 
Overall scores were calculated through summation of scores for each aspect of the evaluation. These were 
then compared statistically using SPSS Statistical Software (IBM).  

 

DNA Extraction and DGGE Analysis________________________________ 
Fecal samples were collected from patients prior to the patch application, and again at the conclusion of the treatments. 
Samples were stowed in OMNIgene*GUT fecal preservative (DNA Genotek Inc., Ottawa, ON) and shipped to CBLS, at 

which time they were stored at 4̊°C until extraction. 

Samples were centrifuged at 1300 RPM for 5 minutes to separate supernatant from solid feces. The total solid sample 
was taken and total DNA was extracted using a commercially-available kit designed for the isolation of DNA from stool 
(Qiagen).  DNA concentrations were determined spectrophotometrically.  The V3-V4 region of the 16S rRNA gene was 
amplified using PCR.  PCR products were run through denaturant gradient gel electrophoresis (DGGE). Gels were then 
stained with ethidium bromide and imaged using Carestream MI software and the images analyzed to determine 
percentage similarity of fecal microbiota between groups, specifically before and after patch application. 
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RESULTS  

BEHAVIORAL SCORES 

 Initially, a Shapiro-Wilks’ test was conducted to evaluate normality of the data. Since the data were 
non-normal (P= 0.031), non-parametric statistical tests were used.  
A Friedman test was performed to test for general significance between time-points. The Friedman test was 
highly significant (P< 0.001) indicating that there were changes between time points. 
To more specifically evaluate the time-points where the changes took place, pairwise comparisons were 
conducted between each set of time points using a Wilcoxon’s Test.  

 All time points were found to be significant from the basal reading before any patch treatment was 
used. (P= 0.017, P= 0.018, P= 0.018, P= 0.018, P= 0.018, P= 0.018, P= 0.018, respectively, Fig. 1).  

 Weeks 2 and 3 showed statistically similar scores (P= 0.061), but weeks  4, 5, 6 and 7 showed significant 
increases compared to scores following week 1 of treatments. (P= 0.027, P= 0.018, P= 0.018, P= 0.018). 
Following a week of no patch treatment, week 8 again showed similar scores to week 1 of testing (P= 0.072). 

 Weeks 1 and 2 showed statistically similar scores (P= 0.088), but weeks 4, 5, and 6 showed significant 
increases compared to scores following week 1 of treatments. (P= 0.026, P= 0.026, P= 0.017).  

 Although a general trend of improvement remained, by the third week of patch administration (Week 
4 on graph) the changes were no longer significant to the week prior. Weeks 3 through 6 did not show 
statistical differences to each other at any time point. All of these time points were significant from the initial 
readings.  

 The final reading at week 8 was administered following a seven day period of no patch treatment. 
These scores showed a slight negative trend, but were still statistically different from basal readings. However, 
they no longer showed statistical significance from scores of children who had been wearing the patches for 1 
or 2 weeks. In addition, scores at this time point were significantly decreased from scores at weeks 4, 5, 6 and 
7. 
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Fig 1. Behavioral scores by week ± SEM. * indicates significance from basal readings, while # indicates 
significance from the week 2 readings.  

 

MICROBIOME ANALYSIS 

 Analysis of the microbiota of each sample involves treating each sample as a unique fingerprint. Each 
fluorescent band represents a bacterial species. Initially, every band was identified in every sample to assess 
total similarity in the profile of the microbial flora. Percent similarity is evaluated and more similar samples 
group together on a dendrogram. If a treatment causes a large-scale shift in gut microbial populations, the 
dendrogram will show a clear delineation between samples before and after the treatment. In this experiment, 
samples from a single individual tended to be more similar to one another than to the microbial profile of a 
different patient, regardless of patch application, indicating that if patches cause any changes, higher 
resolution observation is necessary.  

 The next phase of the analysis was to assess whether there were any microbial species that were 
consistently present in only one of the time points for the experiment. While many species appear and 
disappear within individuals, none reliably did so in a manner that correlated with patch applications. 
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Figure 2. Bacterial profiles tend to cluster based on the sample donor rather than the treatment group. Some 
species increased or decreased between time points (red boxes), but did not do so consistently across multiple 
patients. 

CONCLUSIONS 

 Children treated with Tuned Patches showed significant improvement in their behavioral scores 
following one week of administration. This improvement remained significant from basal levels for the duration 
of the study. Following the dramatic initial improvement, changes between consecutive weeks tended to be 
gradual. Weeks 2 and 3 were not significantly different from each other, but weeks 2 and 4 were, for instance.  

 Behavioral improvements reached a saturation point after 3 weeks of constant patch application. 
Following this week, the scores showed a trend of improvement up to week 7, but this was non-significant. 
However, the effects of the final week without the patch were fast, with behavioral scores quickly falling back to 
levels similar to weeks 2 and 3.  

 These results are promising for the efficacy of Tuned Patches in treatment of pediatric behavioral 
disorders. A double-blind crossover study design with a placebo patch would be beneficial in future studies.  

 While changes in behavior following patch application over several weeks were quite robust, changes in 
the microbial populations of each patient did not clearly correlate with patch application. Changes may still be 
taking place, but such changes are likely unique to each individual and so cannot be effectively studied at the 
level of a whole-population screen such as DGGE. Moreover, human diet and stress/anxiety levels may vary 
considerably from person to person.  For example, even the same person may drastically alter what they eat 
over time, making it difficult to distinguish natural variability from detrimental or beneficial changes. Submission 
of samples for next generation sequencing (NGS), a high throughput assay that allows for quantitation and 
identification of each species present in a DNA sample, might be a useful approach for future studies.  

 In conclusion, it appears that energetic patch application elicits beneficial changes in behavior as 
evaluated by parents of the subjects. However, the mechanism by which is does this remains unclear. It cannot 
be ruled out that patches have an impact on the microbial flora of the gut, but such a change appears to 
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beyond the detectable resolution of the DGGE technique, which only can identify major changes in bacterial 
composition.  Further studies are warranted to validate the positive behavioral findings. 
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Introduction 

Autism Spectrum Disorders (ASDs) are a heterogeneous group of neurodevelopmental 

disorders characterised by social communication deficits and stereotyped behaviours with 

restricted interests. It is diagnosed in early childhood and there is not known cure, although 

some children recover after extensive psychotherapy. The disorder is hereditary and is 

associated with malfunction of development and functioning of neuro synapses due to 

mutations within proteins responsible for proper functioning of nerve cells synapses. On the 

other hand, Attention Deficit Hyperactivity Disorder (ADHD) is characterised by hyperactivity 

and attention deficit in young children, but can extend throughout adulthood. One of the 

attempts in treating these disorders is Tuning Element L.L.C. BEST patches, which belong to 

new class of health-related products that utilize electromagnetic frequencies. The frequencies 

in BEST patches are produced with Titanium Salt infused imprints and are passively 

transmitted through the skin contact. This type of imprinting technology is not new and is used 

often in electronics by imprinting microchips with different frequencies. 

BEST patches should be applied along 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. BEST 

patches have been used at Green Pediatrics and Dr Brasovan Clinics with great success for 

threating children with behaviour problems including ASDs and ADHD. Phase 1 clinical study 

was done in 2015 at Missouri State University (Center for Biomedical and Life Science, Prof. 

P. L. Durham) and has concluded that BEST patches are harmless and that they may enhance 

natural micro biome potential. Current studies at the same university are focused on issues of 

autism and other attention disorders in children. So far there are anecdotal data that BEST 

patches can improve ASDs symptoms and control ADHD, which is mental disorder of the 

neurodevelopmental type and other behaviour problems in children as well, suggesting that 

BEST can offer safe and cost-effective behaviour modification management. 

 

Aim 

This work is aimed to find out possible mechanisms of Tuning Element BEST patches 

involvement in treatment of ASDs and possibly in ADHD control. 
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ASDs and possibly other behavioural disorders like ADHD are characterised by malfunctioning 

of proteins involved in nerve synapses. Thus here, we concentrate on the activity of synaptic 

proteins and receptors associated with ASDs and their role in the pathogenesis of ASDs via 

synaptic pathways. Within this project, we utilise our own Resonant Recognition Model (RRM) 

to analyse proteins involved in proper functioning of nerve synapses. We concentrate on role 

of Neuroligin and Neurexin proteins as their interactions are crucial in functioning of synapses. 

The aim is to find out if they can resonate with Titanium Salt infused imprints and particles 

within BEST patches. These resonances could explain the mechanisms of how BEST patches 

are helping in treatment of ASDs and possibly ADHD control. 

 

Behavioural Disorders 

Autism Spectrum Disorders (ASDs) is a neurodevelopmental disorder characterised by 

impaired social interaction, verbal and non-verbal communication and restricted and repetitive 

behaviour [1-3]. ASDs are caused by a combination of genetic and environmental factors [2]. 

Some cases are strongly associated with certain infections during pregnancy including rubella 

and use of alcohol or cocaine [2].  Autism affects information processing in the brain by altering 

how nerve cells and their synapses connect and organize, but how this occurs is not well 

understood [3,4].  

It is proposed that ASDs appear mostly due to malfunction of nerve synapses [4]. Synapses 

are defined as complex process of transferring information (signal) from one nerve to another. 

This process involves specific interactions of number of proteins both from pre- and post- 

synaptic nerve cells. There are two main different pathways in synapses: excitatory including 

developmental and inhibitory pathways [4]. Recent studies have found that synaptic related 

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) which are crucial for development and pathogenesis of 

ASDs. 

“Neuroligin is cell surface protein involved in cell-cell-interactions via its interactions with 

Neurexin family members. Neuroligins play a role in synapse function and synaptic signal 

transmission, probably mediates its effects by recruiting and clustering other synaptic proteins, 

promote the initial formation of synapses and is required to maintain wakefulness quality and 

normal synchrony of cerebral cortex activity during wakefulness and sleep” [5].  

Neuroligins are responsible for development of synapses (NLGN-3). their excitation (NLGN-

1,4) and inhibition (NLGN-2), as presented in Figure 1. Neurexins (NRXN) are a family of 

synaptic adhesion proteins that are located on the presynaptic membrane and bind to their 

postsynaptic counterpart NLGNs, as presented in Figure 1. The NRXN family consists of three 

genes (NRXN1, NRXN2, and NRXN3), each of them generating a long mRNA encoding α-

NRXN and a short mRNA encoding β-NRXN. The intracellular domains of α-NRXNs and β-

NRXNs are identical, whereas the extracellular domains are different [4]. 
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Figure 1. The main synaptic proteins and receptors involved in development, excitatory and 

inhibitory synapse pathways (taken from reference 4.) 

As interaction between Neuroligins and Neurexins is the most critical for synaptic functioning 

and as the most mutations relevant to ASDs are found in these two groups of proteins, we 

concentrated our analysis to these two groups of proteins and their interactions. In addition 

Attention Deficit Hyperactivity Disorder (ADHD) is also neurodevelopmental disorder with 

unknown cause, but proposed 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 interaction, using our Resonant Recognition Model 

(RRM) to find out characteristic resonant frequencies of their activity and interaction and to 

propose that these frequencies can resonate with Titanium Salt infused imprints within BEST 

patches. 

 

Resonant Recognition Model (RRM) 

The RRM is based on the findings that certain periodicities 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 [6-8]. 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 [6-11].  

The RRM enables the calculation of these spectral characteristics, by assigning each amino 

acid a physical parameter representing the energy of delocalized electrons of each amino 

acid. Comparing Fourier spectra for this energy distributions by using cross-spectral function, 

it has been found that proteins sharing the same biological function/interaction share the same 
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periodicity (frequency) within energy distribution along the macromolecule [6,7]. Furthermore, 

it has been shown that interacting proteins and their targets share the same characteristic 

frequency, but have opposite phase at characteristic frequency [6-8]. Thus, it has been 

proposed that the RRM frequencies characterize, not only a general function, 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 resonant energy transfer 

between the interacting macromolecules through oscillations of a physical field, which is 

electromagnetic in nature. Since there is evidence that proteins and DNA have certain 

conducting or semi-conducting properties, a charge moving through the macromolecular 

backbone and passing different energy stages, caused by different amino acid or nucleotide 

side groups, can produce sufficient 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 travelling through the macromolecular backbone at the estimated 

velocity of 7.87x105m/s [6,7]. 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 experimental 

results [6,7]: 

• Laser light growth promotion of cells, by using the particular frequencies of light to 

produce the similar effect to that of growth factor proteins; 

• Chymotrypsin activation (increase of enzyme activity) achieved by laser light radiation 

in a range of 850-860nm; 

• Activation of highly homologous plant photoreceptors which, although being very 

homologous, absorb different wavelengths of light; 

• Photo activated proteins, e.g. rhodopsin, flavodoxin, etc. 

These comparisons have shown a strong linear correlation between frequencies, as 

calculated using the RRM method and experimentally measured characteristic frequencies, 

with the slope factor of K=201 [6,7,11]. This finding parallel with the frequency range previously 

associated with the RRM numerical frequency spectrum that has been calculated from the 

charge velocities through the protein backbone. This correlation can be represented as 

following:  

  λ = K / frrm 

where λ is the wavelength of light irradiation in nm, which can influence a particular biological 

process, frrm is a RRM numerical frequency and K is coefficient of this linear correlation.  

We applied this concept on number of proteins and DNA examples [6-12]. The concept has 

been also experimentally tested by predicting the electromagnetic frequencies for L-Lactate 

Dehydrogenase [13], 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 [14], on photon emission from lethal and non-lethal Ebola 

strains [15], as well as on classic signalling pathway, JAK-STAT, traditionally composed of 

nine sequential protein interactions [16]. 

Keeping all this in mind, we propose that the RRM concept is excellent predictor for proteins 

and DNA selective interactions, biological processes and pathways in living cells. In our 



 

17 July 2017                                      AMALNA Consulting                                                                      5 
 

previous work, we have calculated a large number of specific frequencies for different protein 

and DNA biological functions and interactions, as presented in Figure 2. 

 

 

Figure 2. Number of functional groups within each RRM frequency range of 0.01. X axis 

represent RRM frequency in steps of 0.01, as well as corresponding electromagnetic 

frequency in nm. Y axis represent number of functional groups. Names of functional groups 

are written on the top of each bar. Functional super families are differently coloured and 

labelled below X axis. 

Frequencies calculated using the RRM, as described above, have been found to be related to 

biological function of the proteins [6-13]. However, if we consider protein and DNA complex 

structures and alpha helices the charge transfer is also possible to occur through these 

structures in form of solitons [17] (Davydov [18,19], Hayman [20], Sinkala [21]), excitons 

(Davydov [18,19], Pang [22], Sinkala [21], Yomosa [23]) and phonons (Pang [22], Yomosa 

[23], Ichinose [24]). These other forms of charge transfers are at velocities different than 

initially used by the RRM and are ranging from 105m/s for solitons and some excitons all the 

way down to speed of sound and small fractions of speed of sound for phonons. Thus, with 

the same periodicities within proteins sequences, as determined by the RRM, different 

modalities of charge transfer can produce different resonant frequencies which not necessarily 

are related to the protein biological function, but could be related to protein and DNA 

resonances in general. 

In our previous work, we have applied these charges moving modalities to tubulin and 

microtubule macromolecules and identified number of possible electromagnetic resonance 

frequencies in these macromolecule structures. These results have been experimentally 

confirmed in research by Bandyopadhyay [25]. Here, we applied this approach to proteins 

involved in nerve synapses with the aim to find out if there are possible resonances with these 

modalities that can resonate with BEST patches imprint frequencies and consequently can 

help in treatment of behavioural disorders. 

 

Findings 

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 our own 

RRM model with the aim to find out the characteristic frequencies of such interactions. Once 
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when such characteristic frequencies have been found, it can be proposed that Titanium 

Salt infused imprints within BEST patches can resonate with these frequencies, improve 

neural synapses normal functioning and consequently alleviate 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]. When the RRM model is applied to four 

mammalian Neuroligin3 proteins the common characteristic frequency appears at 0.4155, 

as presented in Figure 3.    

 

 

Figure 3. RRM cross-spectrum of four Neuroligin3 proteins. 

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 0.4155 became more prominent, as presented in 

Figure 4. According to RRM principles, this frequency is characterising interaction between 

Neuroligin3 proteins and corresponding α-Neurexin3 proteins. 

  

 

Figure 4. RRM cross-spectrum of four Neuroligin3 proteins and three α-Neurexin3 proteins. 
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The next step was to find out what would be the characteristic RRM frequency for not only 

development of synapses, 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, as presented in Figure 1. Interestingly the same RRM 

characteristic frequency of fe=0.4155 appeared common to all analysed Neuroligin proteins, 

as presented in Figure 5. These results are pointing out that the same RRM characteristic 

frequency is characterising both development and normal functioning of excitatory synapse. 

  

 

Figure 5. RRM cross-spectrum of nine Neuroligin proteins, including Neuroligins1, 3 and 4. 

Once when this characteristic RRM frequency was identified, we can calculate relevant 

wavelength of related electromagnetic radiation using the formula: λ = K / frrm. The wavelength 

related to the frequency relevant for development and functioning of nerve synapses is then 

λ=484nm. Thus, Titanium Salt or any other conductive particles in the BEST patches, that are 

in diameter of about Dλ=484nm, Dλ/2=242nm and Dλ/4=121nm, can resonate with synaptic 

proteins, influence development 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 

corresponding Neurexins, as presented in Figure 1. When Neuroligin2 proteins were 

compared with corresponding Neurexin proteins completely different common characteristic 

RRM frequency appeared at fi=0.0015, as presented in Figure 6. This is very interesting 

result showing that excitatory and inhibitory synapses pathways have completely different 

RRM characteristic frequencies.  
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Figure 6. RRM cross-spectrum of two Neuroligin2 proteins and two α- and two β- Neuroxin2 

proteins. 

Once when this characteristic RRM frequency was identified, we can calculate relevant 

wavelength of related electromagnetic radiation using the formula: λ = K / frrm. The wavelength 

related to the frequency relevant for inhibition of nerve synapses is then λ=64000nm 

(0.064mm). Thus, Titanium Salt or any other conductive imprints in the BEST patches, that 

are in length of about Dλ=64000nm, Dλ/2=32000nm and Dλ/4=16000nm, can resonate with 

inhibitory pathway of synaptic functioning.  

It is well known that ASDs are neurodevelopmental 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 characterised by 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 remediation of ADHD. 

To find out if there are other resonant electromagnetic frequencies that can influence 

development and excitatory functioning of synapses, we have introduced other modalities of 

charge transfer through proteins (solitons, excitons and phonons), as described above. When 

different modalities 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 

resonant frequencies have been identified for each modality, as presented in Table 1.  
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Table 1. Electromagnetic frequencies for different modalities. 

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 BEST patches then such BEST’s 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 BEST patches remediate the 

ASDs disorders and could control ADHD.  

 

Conclusion 

Within this work, we have analysed synaptic proteins, using the RRM model, with the aim to 

find the characteristic resonant frequencies for development, excitation and inhibition of 

synapses and to investigate possibility of these frequencies to resonate with frequencies 

imprinted within BEST patches and consequently to propose mechanism of ASDs remediation 

and control of ADHD with BEST patches. 

We found that: 

• Characteristic frequency for development and excitation of synaptic pathway is 
fe=0.4155. This numerical RRM frequency relates to electromagnetic wavelength 
λ=484nm. Thus, Titanium Salt or any other conductive particles in the BEST patches, 
that are in diameter of about Dλ=484nm, Dλ/2=242nm and Dλ/4=121nm, can resonate 
with synaptic proteins, influence development and normal functioning of nerve 
synapses and consequently remediate development and symptoms of ASDs.  

• Characteristic frequency for inhibition of synaptic pathway is fi=0.0015. This numerical 
RRM frequency relates to electromagnetic wavelength λ=64000nm (0.064mm). Thus, 
Titanium Salt or any other conductive imprints in the BEST patches, that are in length 
of about Dλ=64000nm, Dλ/2=32000nm and Dλ/4=16000nm, can resonate with 
inhibitory pathway of synaptic functioning. Having in mind that ASDs is characterised 
by lack of communication and restricted interest, while ADHD is characterised by 
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 remediation of 
ADHD. 

• When different modalities of charge transfer through protein backbone is introduced, 
the resonant frequencies for development and excitation, as well as inhibition of 
synaptic pathway 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 BEST patches. 

All these findings can explain mechanisms of BEST patches remediating ASDs disorders, as 

well as control of ADHD through resonances with synaptic pathways. This would mean that 

BEST patches could help ASDs and ADHD patients to improve their condition without using 

drugs and their negative side effects.  
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Appendix 

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=Macaca mulatta 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 
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>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 
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Influence of Tuning Element Relief Patches on
Pain as Analyzed by the Resonant

Recognition Model
Irena Cosic and Drasko Cosic

Abstract— Tuning element relief patches (TERPs) are
silicon-based titanium salt infused adhesive patches that
have been developed by Tuning Element. A number of
anecdotal reports have shown that TERPs diffuse pain,
including chronic, inflammatory, and neuropathic. Pain is a
very complex biochemical and electrical process involving
sensory part, nerve transmission, and brain perception of
pain. We concentrated our research on nerve transmission,
which is electrical signal along the nerve (axon). This elec-
trical signal is created by a complex activity of opening and
closing of pain related ion channels and redistribution of
electrically charged ions on the nerve cell membrane. Ion
channels are made of different proteins, which are involved
with the complex processes of opening and closing ion
channels. Here, we apply the resonant recognition model
to analyze ion channel proteins related to the pain trans-
mission in order to find out, how imprints and particles
within TERPs can interfere with pain related activity of ion
channels.

Index Terms— Pain, titanium salt infused patches,
protein resonances, resonant recognition model, signal
processing.

I. INTRODUCTION

PAIN, both acute and chronic, is debilitating medical
condition that is a major cause of suffering in the general

population and has significant economic impact. Often, only
the pain symptoms could be treated, but not the cause.
Currently, the pharmaceutical approach is used, which is
costly and very often cause multiple side effects. In recent
studies, it has been shown that the titanium in pico-nanometer
scale and soluble form has beneficial effect on reduction of
pain [1]. TERP patches are the silicon based titanium salt
infused adhesive patches, which when directly applied to the
pain areas, have been able to diminish pain. Phase one of
the initial animal study done at Missouri State University
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showed the nontoxicity of TERP patches (correspondence
with Prof. Durham). In addition, clinical findings on
174 “pain cases” presented with an improved pain when
TERP patches were used (Dr. Brasovan TE “summit meeting”
in October 2014). The pain was measured using the pain
assessment scale from The National Initiative on Pain Control
(0-10 Numeric Pain Rating Scale). These clinical studies
have suggested that TERP patches can offer a safe and
cost-effective pain management.

Pain is very complex biochemical and electrical process
involving sensory part, nerve transmission and brain percep-
tion of pain [2]. Pain is travelling along the nerves (axons)
in shape of action potential going to doors root ganglia’s,
where it is processed in spinal dorsal horn and it is transferred
through spinal nerves to brain where perception of pain is
processed [2]. Here, we concentrated on the nerve transmission
which is in fact electrical signal along the nerve (axon). This
electrical signal is formed by complex activation (opening
and closing) of specific pain related ion channels and the
redistribution of electrically charged ions at nerve cell mem-
brane. Ion channels are made of number of proteins that are
involved and control these complex processes of opening and
closing ion channels [3]. Activity of sodium ion channels is the
most critical for pain transmission along nerves. “Proteins in
ion channels mediate the voltage-dependent ion permeability
of excitable nerve cell membranes. Assuming open or close
conformations in response to the voltage difference across the
membrane, proteins form a sodium-selective channel through
which Na+ ions may pass in accordance with their electro
chemical gradient. These ion channels play critical role in
pain mechanisms” [4]. In addition, there is a specific role for
calcium ion channels in pain transfer along the nerve in the
similar manner [2].

Acute, inflammatory and neuropathic pain can all be
decreased or diminished by applying the local treatment of
sodium ion channel blockers, which could be neurotoxins [4].
Therefore, the neurotoxins have recently been considered as
the bases for development of new and more potent pain killer
drugs.

Here, we have analyzed ion channel proteins and neurotox-
ins proteins from UniProt database [5]. We have applied the
Resonant Recognition Model (RRM) [6]–[11], which proposes
that activation of proteins is based on electromagnetic radiation

1536-1241 © 2017 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.
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of the certain frequency characterizing the specific biological
function of proteins. Thus, by using the RRM, we can
calculate characteristic electromagnetic frequency of the pain
related ion channel activation and consequently propose that
the TERP patches conductive imprint can interfere with this
frequency.

II. METHODOLOGY – RESONANT RECOGNITION MODEL

The Resonant Recognition Model (RRM) is based on the
findings that certain periodicities within the distribution of
energy of delocalized electrons along protein/DNA molecules
are critical for protein/DNA biological functions and/or inter-
actions with their targets [6]–[8]. If charge transfer through
these macromolecules is introduced, then charge moving
through macromolecular backbone can produce electromag-
netic radiation, absorption and resonance with spectral char-
acteristics corresponding to the energy distribution and charge
velocity [6]–[11].

The RRM enables the calculation of these spectral charac-
teristics, by assigning each amino acid a physical parameter
representing the energy of delocalized electrons of each amino
acid. Comparing Fourier spectra for this energy distributions
by using cross-spectral function, it has been found that proteins
sharing the same biological function/interaction share the same
periodicity (frequency) within energy distribution along the
macromolecule [6], [7]. Furthermore, it has been shown that
interacting proteins and their targets share the same charac-
teristic frequency, but have opposite phase at characteristic
frequency [6]–[8]. Thus, it has been proposed that the RRM
frequencies characterize, not only a general function, 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 resonant energy
transfer between the interacting macromolecules through oscil-
lations of a physical field, which is electromagnetic in nature.
Since there is evidence that proteins and DNA have certain
conducting or semi-conducting properties, a charge moving
through the macromolecular backbone and passing different
energy stages, caused by different amino acid or nucleotide
side groups, can produce sufficient 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 travelling through the macromolecular back-
bone at the estimated velocity of 7.87 × 105m/s [6], [7]. 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 com-
putational predictions with number of published experimental
results [6], [7]:

• Laser light growth promotion of cells, by using the
specific frequencies of light to produce the similar effect
to that of growth factor proteins;

• Chymotrypsin activation (increase of enzyme activity)
achieved by laser light radiation in a range of 850-860nm;

• Activation of highly homologous plant photoreceptors
which, although being very homologous, absorb different
wavelengths of light;

• Photo activated proteins, e.g. rhodopsin, flavodoxin, etc.
These comparisons have shown a strong linear correlation
between frequencies, as calculated using the RRM method
and experimentally measured characteristic frequencies, with
the slope factor of K = 201 [6], [7], [11]. These finding par-
allels with the frequency range previously associated with the
RRM numerical frequency spectrum that has been calculated
from the charge velocities through the protein backbone. This
correlation can be represented as following:

λ = K/frrm

where λ is the wavelength of light irradiation in nm, which can
influence specific biological process, frrm is a RRM numerical
frequency and K is coefficient of this linear correlation.

We applied this concept on number of proteins and
DNA examples [6]–[12]. The concept has been also exper-
imentally tested by predicting the electromagnetic frequen-
cies for L-Lactate Dehydrogenase [13], where by radiating
L-Lactate Dehydrogenase with predicted calculated electro-
magnetic 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 [14], on photon emission from lethal and
non-lethal Ebola strains [15], as well as on classic signaling
pathway, JAK-STAT, traditionally composed of nine sequential
protein interactions [16].

Keeping all this in mind, we propose that the RRM con-
cept is excellent predictor for proteins and DNA selective
interactions, biological processes and pathways in living cells.
In [11], we have calculated large number of specific frequen-
cies for different protein and DNA biological functions and
interactions.

Frequencies calculated using the RRM, as described above,
have been found to be related to biological function of
the proteins [6]–[13]. However, if we consider protein and
DNA complex structures, particularly alpha helices the charge
transfer is also possible to occur through these structures in
form of solitons [17] (Davydov [18], [19], Hayman et al. [20],
Sinkala [21]), excitons (Davydov [18], [19], Pang [22],
Sinkala [21], Yomosa [23]) and phonons (Pang [22],
Yomosa [23], Ichinose [24]). These other forms of charge
transfers are at velocities different than initially used by the
RRM and are ranging from 105m/s for solitons and some
excitons all the way down to speed of sound and small
fractions of speed of sound for phonons. Thus, with the same
periodicities within proteins sequences, as determined by the
RRM, different modalities of charge transfer can produce
different resonant frequencies which not necessarily are related
to the protein biological function, but could be related to
protein and DNA resonances in general.

In our previous work, we have applied all of this charge
moving modalities to tubulin and microtubule macromolecules
and identified number of possible electromagnetic resonance
frequencies in these macromolecule structures [9]. These
results have been experimentally confirmed in research by
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Sahu et al. [25]. Here, we applied this approach to pain related
ion channel proteins with the aim to find out if there are
possible resonances with these modalities that can resonate
with TERP imprint frequencies.

III. MATERIALS

In this work, we used protein sequences that form pain
related sodium ion channels, pain related calcium ion channels,
as well as toxins that can block and influence opening and
closing of these pain related ion channels. We analyzed
human, mouse and rat ion channels only, as they are mostly
investigated and mostly related to human pain. These protein
sequences were used from UniProt Database [5]: twelve
sodium ion channel proteins related to pain; three pain toxin
proteins that influence opening and closing of sodium ion
channels; fifteen mu-conotoxin proteins that also influence
opening and closing of sodium ion channels; eight calcium ion
channel proteins related to pain and eight omega-conotoxin
proteins that influence opening and closing of calcium
ion channels. All these protein sequences have been listed
below:

Twelve sodium ion channel proteins related to pain: (P35498-
SCN1A_HUMAN, A2APX8|-CN1A_MOUSE, Q99250-
SCN2A_HUMAN, Q9NY72-SCN3B_HUMAN, Q8BHK2-
SCN3B_MOUSE, Q9JK00-SCN3B_RAT, Q15858-SCN9A_
HUMAN, Q62205-SCN9A_MOUSE, Q6QIY3-SCNAA_
MOUSE, Q62968-SCNAA_RAT, Q9UI33-SCNBA_HUMAN,
O88457-SCNBA_RAT);

three pain toxin proteins: (E7CAU3-SCU1_MESMA,
Q95P69-SCAA_MESMA, P0CH40-CEII8_CENEL);

fifteen mu-conotoxin proteins: (C1J5M6-CM3B_CONBU,
P01523-CM3A_CONGE, P0C195-CM3A_CONKI, P58925-
CM3A_CONPU, P60207-CM3A_CONSE, Q86DU6-CM3A_
CONST, P0C350-CM3A_CONTU, C1J5M6-CM3B_
CONBU, C1J5M7-CM3C_CONBU, P58926-CM4A_
CONPE, P58927-CM4B_CONPE, P0DKQ9-CM31_CONTU,
I1SB07-GM3C_CONCN, P56708-CO6A_CONMR, Q26443-
CO16B_CONMR);

eight calcium ion channel proteins related to pain:
(|O00555-CAC1A_HUMAN, P97445-CAC1A_MOUSE,
P54282-CAC1A_RAT, Q00975-CAC1B_HUMAN, O55017-
CAC1B_MOUSE, Q02294-CAC1B_RAT, Q61290-CAC1E_
MOUSE, Q9EQ60-CAC1H_RAT);

eight omega-conotoxin proteins: (P58914-CO6A_CONRA,
P58915-CO6A_CONTU, P56713-CO6B_CONPE, P56714-
CO7_CONTE, P01522-CO16A_CONGE, P28880-CO16A_
CONST, P58920|CO16D_CONCT, P05484-CO17A_
CONMA).

IV. RESULTS

When twelve sodium pain related ion channel proteins have
been compared using the RRM model, two distinct common
RRM frequencies have been identified: fn1 = 0.1465 and
fn2 = 0.1567, presented as two peaks within the RRM
cross-spectrum in Figure 1. These two frequencies could be

Fig. 1. RRM cross-spectrum of twelve sodium ion channel proteins.
X-axis represents numerical RRM frequencies, while Y-axis represents
percentage relative to maximum amplitude in cross-spectrum.

Fig. 2. RRM cross-spectrum of twelve sodium ion channel proteins
and three pain toxins. X-axis represents numerical RRM frequencies,
while Y-axis represents percentage relative to maximum amplitude in
cross-spectrum.

attributed to the two main functions of sodium ion channels:
first function forming the ion channel itself by getting num-
ber of channel proteins together into the channel structure
and second function performing opening and closing of ion
channels. This second function is of our interest, as opening
and closing of ion channels controls transport of ions across
the neuron cell membrane and thus controls cell activation
potential, that is essential for pain signal to travel along the
nerve (axon). To identify which of these two frequencies is
related to opening and closing of ion channels, we have com-
pared RRM cross-spectrum of sodium ion channel proteins
with toxin proteins that block these opening and closing of
ion channels. According to RRM principles [6], [7], it is
expected that these toxin proteins would have the same RRM
frequency as opening and closing frequency within the sodium
ion channels. These toxin proteins, because of their influence
on ion channels, are also candidate substances for production
of relevant pain killers. The group of toxin proteins we have
selected are three pain toxins and fifteen mu-conotoxins. When
pain related sodium channels are compared with pain toxins
the frequency fn1 = 0.1465 has become more prominent,
as presented in Figure 2. When mu-conotoxins are added to
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Fig. 3. RRM cross-spectrum of twelve sodium ion channel proteins, three
pain toxins and fifteen mu-conotoxins. X-axis represents numerical RRM
frequencies, while Y-axis represents percentage relative to maximum
amplitude in cross-spectrum.

this comparison only fn1 = 0.1465 has been left prominent,
as presented in Figure 3. These results according to the RRM
principles [6], [7], revealed the frequency fn1 = 0.1465, can be
attributed to the function of opening and closing pain related
sodium ion channels.

Once when this characteristic RRM frequency was identi-
fied, we can calculate relevant wavelength of related electro-
magnetic radiation using the formula, as explained above:

λ = K/frrm.

The wavelength related to the frequency relevant for open-
ing and closing pain related sodium ion channels is then
λ = 1372nm. Therefore, we propose that Titanium Salt
particles and imprints in the TERP patches, which are con-
ductive and are in diameter/length of about Dλ = 1400nm,
Dλ/2 = 700nm and Dλ/4 = 350nm, can resonantly absorb
and damp electromagnetic radiation from ion channel activa-
tion [6], [7], [10]–[16]. This implies that, such resonance can
interfere with activity of pain related sodium ion channels,
influence their opening and closing function and consequently
influence pain transmission along the nerve (axon).

When eight calcium pain related ion channel proteins have
been compared using the RRM model two distinct common
RRM frequencies have been identified: fc1 = 0.0002 and
fc2 = 0.1021, presented as two peaks within the RRM
cross-spectrum in Figure 4. These two frequencies could be
attributed to the two main functions of calcium ion channels:
first function forming the ion channel itself by getting number
of channel proteins together into the channel structure and sec-
ond function performing opening and closing of ion channels.
This second function is of our interest, as opening and closing
of ion channels controls transport of ions across the neuron
cell membrane and thus controls cell activation potential,
that is essential for pain signal to travel along the nerve
(axon). To identify which of these two frequencies is related
to opening and closing of ion channels, we have compared
RRM cross-spectrum of calcium ion channel proteins with
toxin proteins that block these opening and closing of ion
channels. According to RRM principles [6], [7], it is expected

Fig. 4. RRM cross-spectrum of eight calcium ion channel proteins.
X-axis represents numerical RRM frequencies, while Y-axis represents
percentage relative to maximum amplitude in cross-spectrum.

Fig. 5. RRM cross-spectrum of eight calcium ion channel proteins and
eight omega-conotoxins. X-axis represents numerical RRM frequencies,
while Y-axis represents percentage relative to maximum amplitude in
cross-spectrum.

that these toxin proteins would have the same RRM frequency
as opening and closing frequency within the calcium ion
channels. These toxin proteins, because of their influence on
ion channels, are also candidate substances for production of
relevant pain killers. The group of toxin proteins we have
selected are eight omega-conotoxins. When pain related cal-
cium channels are compared with omega conotoxins only the
frequency fc12 = 0.1021 has become prominent, as presented
in Figure 5. These results according to the RRM principles,
revealed the frequency fc2 = 0.1021, can be attributed to
the function of opening and closing pain related calcium ion
channels.

Once when this characteristic RRM frequency was identi-
fied, we can calculate relevant wavelength of related electro-
magnetic radiation using the formula, as explained above:

λ = K/frrm.

The wavelength related to the frequency relevant for open-
ing and closing pain related sodium ion channels is then
λ = 1968nm. Therefore, we propose that Titanium Salt
particles and imprints in the TERP patches, which are con-
ductive and are in diameter/length of about Dλ = 2000nm,
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TABLE I
ELECTROMAGNETIC FREQUENCIES FOR DIFFERENT MODALITIES

Dλ/2 = 1000nm and Dλ/4 = 500nm, can resonantly
absorb and damp electromagnetic radiation from ion channel
activation [6], [7], [10]–[16]. This implies that, such resonance
can interfere with activity of pain related sodium ion channels,
influence their opening and closing function and consequently
influence pain transmission along the nerve (axon).

To find out, if there are other resonant electromagnetic
frequencies that can influence pain related to ion channels,
we have introduced other modalities of charge transfer through
proteins (solitons, excitons and phonons), as described above.
We have started from RRM characteristic frequencies iden-
tified to be related to opening and closing pain related
ion channels, fn1 = 0.1465 for sodium ion channels and
fc2 = 0.1021 for calcium ion channels. When different modal-
ities of charge transfer were applied to two RRM frequencies
the following resonant frequencies have been identified for
each modality, as presented in Table I.

These frequencies are proposed to be able to resonate with
pain related ion channels and may influence their function.
Here, we propose that if these frequencies are imprinted in
TERP patches then such TERP’s can resonate with pain related
ion channels. According to RRM principles [6], [7], all these
results could explain the mechanisms how TERP patches
remediate the pain.

V. CONCLUSION

In this study, we have analyzed pain related sodium and
calcium ion channels, using the RRM model, with the aim
to find the characteristic resonant frequencies for opening and
closing of these ion channels and to investigate possibility
of these frequencies to resonate with frequencies imprinted
within TERP patches and consequently to propose mechanism
of pain relieve by using the TERP patches.

We found that:

• Characteristic frequency for pain related sodium ion
channel opening and closing function is fn1 = 0.1465.
This numerical RRM frequency relates to electromag-
netic wavelength λ = 1372nm. Therefore, the Tita-
nium Salt particles and imprints in the TERP patches,
which are conductive and are in diameter/length of about
Dλ = 1400nm, Dλ/2 = 700nm and Dλ/4 = 350nm,

can resonantly absorb and damp electromagnetic radiation
from ion channel activation. This implies that, such res-
onance can interfere with activity of pain related sodium
ion channels, influence their opening and closing function
and consequently influence pain transmission along the
nerve (axon);

• Characteristic frequency for pain related calcium ion
channel opening and closing function is fc2 = 0.1021.
This numerical RRM frequency relates to electromag-
netic wavelength λ = 1968nm. Therefore, the Tita-
nium Salt particles and imprints in the TERP patches,
which are conductive and are in diameter/length of about
Dλ = 2000nm, Dλ/2 = 1000nm and Dλ/4 = 500nm,
can resonantly absorb and damp electromagnetic radiation
from ion channel activation. This implies that, such res-
onance can interfere with activity of pain related sodium
ion channels, influence their opening and closing function
and consequently influence pain transmission along the
nerve (axon);

• When different modalities of charge transfer through
protein backbone are introduced [9], [10], the resonant
frequencies for sodium and calcium ion channels could
then be in different frequency ranges including THz,
GHz, MHz and KHz, as presented in Table I. These
frequencies could also resonate with frequency imprinted
within TERP patches. Thus, with the same periodicities
within proteins sequences, as determined by the RRM,
different modalities of charge transfer can produce differ-
ent resonant frequencies which are not necessarily related
to the protein biological function, but could be related to
ion channel resonances in general.

All these findings could explain mechanisms of TERP
patches for relieving the pain through the resonances with
pain related ion channels. This would mean that TERP patches
could mimic similar activity as toxin based pain killers, but
without side effects.
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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
615.2:546.82
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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.
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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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