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A B S T R A C T

Aim of the study: The aim of study is to evaluate the effect of Taopatch® and their influence on the patient's 
comfort as maximum opening of the mouth and pain. Temporomandibular joint (TMJ) dysfunction affects a 
significant portion of the population and can lead to pain and functional limitations, impacting quality of life. 
The etiology is multifactorial, requiring multifaceted therapeutic approaches. Nanotechnology, such as the 
Taopatch® device, offers promising support in pain relief and function improvement. This study evaluates the 
effect of Taopatch® on mouth opening and TMJ pain relief in both adults and children.
Material and method: One hundred forty-nine patients (73 adults and 76 children) have been examined before 
(pre) and after (post) the application of Taopatch® type TMJ A placebo group of 43 patients have been examined 
according to the same parameters.
Conclusion: The biophotons of TMJ Taopatch® can be useful in the daily practice of dentists, to increase the 
amount of maximum mouth opening and pain control.

1. Introduction

Facial pain is a complex and heterogeneous symptom, which can 
originate from multiple causes, ranging from odontogenic and muscu
loskeletal disorders to neurological, inflammatory, and even psychoso
matic conditions [1–3].

Its prevalence in the general population is significant, and it repre
sents one of the most frequent complaints encountered in both dental 
and medical practice [4–7]. Facial pain can affect individuals of any age, 
from children to the elderly, and the therapeutic approach must neces
sarily be tailored to the underlying etiology [8–16].

Among the most common causes of facial pain, there are disorders 
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involving the temporomandibular joint (TMJ) and the associated 
masticatory muscles [17–26].

Temporomandibular disorders (TMDs) are in fact recognized as a 
major contributor to orofacial pain, with a prevalence estimated be
tween 5% and 12% of the population, though some studies report higher 
percentages depending on the diagnostic criteria adopted [27–33].

Epidemiological evidence also indicates a marked gender difference, 
with women being affected more frequently than men, particularly in 
the age range between 20 and 40 years, possibly due to hormonal, 
anatomical, and psychosocial factors [34–38].

Temporomandibular pain is a multifactorial condition, where both 
structural and functional alterations may coexist. Its pathophysiology is 
influenced by occlusal discrepancies, parafunctional habits such as 
bruxism, postural imbalances, muscle hyperactivity, stress, and systemic 
factors including hormonal variations and genetic predisposition 
[39–47]. For this reason, the therapeutic approach must not only be 
aimed at symptom control, but also at identifying and correcting the 
underlying causes to prevent chronicity and recurrence.

The treatment of TMD pain is therefore highly variable and depends 
on the severity of the symptoms, the duration of the disorder, and the 
degree of functional limitation. Current strategies include pharmaco
logical therapy (analgesics, muscle relaxants, anti-inflammatories), 
physiotherapy and manual therapy, occlusal appliances such as stabili
zation splints, and, in selected cases, minimally invasive or surgical in
terventions [48–54].

Despite the heterogeneity of available treatments, it is widely 
recognized that pain and limitations in mandibular opening can be 
extremely debilitating, with a significant impact on the patient's daily 
life, interfering with essential activities such as chewing, swallowing, 
speaking, and even social interaction, thus compromising overall quality 
of life [55–65].

The limitation of mouth opening, often referred to as trismus, 
together with the associated pain, may derive from different factors 
including temporomandibular dysfunction, intra-articular inflamma
tion, dental pathologies, muscle disorders, and myofascial pain syn
dromes [66–71].

Once the etiology has been properly identified, the therapeutic 
pathway must be oriented towards the most appropriate treatment, with 
the dual objective of pain relief and functional recovery [72–76].

In recent years, scientific research has shown growing interest in the 
application of nanotechnology and photobiomodulation as supportive 
tools in the management of musculoskeletal and orofacial pain. 
Although the current body of evidence is still limited, and further large- 
scale studies are required, preliminary data suggest that nano
technological devices capable of emitting light at specific therapeutic 
wavelengths may promote cellular bioactivation, enhance tissue 
oxygenation, and modulate nociceptive responses [77–84].

Among these devices, the Taopatch® has attracted attention as an 
innovative non-invasive approach.

By exploiting nanotechnology, the device emits therapeutic light 
wavelengths activated by body heat, with the potential to reduce pain 
and improve functional mobility. Initial clinical applications suggest 
that Taopatch® may be useful as a complementary tool in the man
agement of various pain disorders, including those related to the 
temporomandibular joint [85–92].

The aim of this study is therefore to investigate, within the context of 
daily orthodontic and dental practice, the potential effects of the Tao
patch® device on patients affected by temporomandibular dysfunction. 
Specifically, the study evaluates its impact on two key parameters: (1) 
the maximum mouth opening, a fundamental indicator of mandibular 
function, and (2) the degree of pain relief in the area of the temporo
mandibular joint and selected masticatory muscles [93–96].

The investigation was conducted on both adult and pediatric pop
ulations, in order to highlight possible age-related differences and to 
broaden the clinical perspectives of this technology [97–108].

1.1. Treatment procedure

The Taopatch® is an innovative nanotechnological medical device, 
designed in the form of a thin, circular microchip with a diameter of 
approximately 16 mm and a thickness of less than 1 mm.

The device is applied directly to the patient's skin through the use of a 
small adhesive patch, which ensures stability and comfort during 
treatment.

Once positioned, it remains in situ for the entire duration of therapy, 
without interfering with daily activities and without causing discomfort 
to the patient.

The external coating of the patch is made of Mylar®, a lightweight, 
hypoallergenic, and biocompatible material widely used in biomedical 
applications.

This coating has the dual function of protecting the internal nano
structures and ensuring complete safety and tolerance on the skin, 
minimizing the risk of irritation or allergic reactions.

The device incorporates quantum dots, nanocrystals capable of 
interacting with light and electromagnetic radiation. These nano
structures are known to exhibit specific optical properties in experi
mental settings. However, the application of quantum dot technology in 
this specific device and its clinical effects are still under investigation, 
and current evidence is limited. Therefore, the proposed mechanism of 
action should be considered as based on preliminary and theoretical 
evidence.

1.2. Mechanism of action

The Taopatch® device is proposed to work through a mechanism 
consistent with the principles of photobiomodulation. The device is 
designed to emit low-intensity electromagnetic radiation in the red and 
near-infrared (NIR) spectrum, which is activated by body heat 
[109–114].

These wavelengths are known to penetrate biological tissues and 
interact with cellular components, particularly at the mitochondrial 
level. One of the primary targets is cytochrome c oxidase (CCO), a key 
enzyme in the mitochondrial respiratory chain. The interaction between 
light and CCO is believed to facilitate the dissociation of nitric oxide 
(NO), thereby restoring enzyme activity and enhancing oxidative 
phosphorylation.

As a consequence, there is an increase in adenosine triphosphate 
(ATP) production, which may improve cellular metabolism and promote 
tissue recovery. In addition, photobiomodulation has been associated 
with modulation of inflammatory mediators, reduction of oxidative 
stress, and alteration of nociceptive signaling pathways.

In the context of TMD, these effects may contribute to the reduction 
of pain and improvement of muscular function, particularly in the 
masticatory system. Although the exact biological mechanisms under
lying the effects of Taopatch® require further investigation, its action 
can be reasonably interpreted within the framework of light-based 
therapeutic modulation [115].

2. Materials and methods

The present study was designed to evaluate the clinical efficacy of 
the Taopatch® TMJ nanotechnological device in dental and orthodontic 
practice.

The investigation focused primarily on two functional and symp
tomatic parameters: (1) the maximum mouth opening (measured in 
millimeters), and (2) the pain response of the lateral pterygoid muscle 
during intraoral palpation.

These measurements were performed under three distinct experi
mental conditions: without any applicator, with a placebo applicator, 
and with the active Taopatch® device.

In addition to these parameters, the study also assessed the level of 
perceived stress in both children and adults.
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This was motivated by preliminary observations suggesting that 
stress might influence the subjective experience of pain and the func
tional adaptation of the stomatognathic system.

To ensure scientific rigor, the study included a placebo control 
group, composed of both children and adults, in order to distinguish the 
specific effects of Taopatch® from potential placebo responses. In this 
group, participants were subjected to identical procedures, except that a 
simple adhesive tape without the applicator was applied in front of the 
tragus, simulating the positioning of the real device.

The tape used was the same as that employed to secure the active 
Taopatch® in the experimental group. The absence of significant 
changes in this group reinforced the validity of the results observed in 
the active treatment groups, highlighting the intrinsic therapeutic effi
cacy of Taopatch®.

2.1. Study population

The study was not randomized; participants were consecutively 
allocated to groups. A total of 149 patients were enrolled and examined 
before (pre) and after (post) the application of the Taopatch® TMJ de
vice (Fig. 1).

The sample included:
The sample represents a convenience sample derived from clinical 

practice and no prior power calculation was performed.
Adults: 73 participants, mean age 33.52 ± 9.37 years, with a gender 

distribution of 27.4% male and 72.6% female.
Children: 76 participants, mean age 10.62 ± 2.49 years, with 60.5% 

male and 39.5% female.
The placebo group consisted of 43 individuals (mean age 

23.44 ± 9.42 years, range 7–53). Within this subgroup, 34.9% were 
male and 65.1% were female, with children representing 18% of the 
total. The smaller size and wider age range of the placebo group were 
due to recruitment constraints during the study period.

Diagnosis was based on DC/TMD criteria. No formal sample size 
calculation was performed. The sample size was determined based on 
the number of eligible patients available during the study period.

2.2. Pain and functional measurements

Pain intensity was quantified using the 0–10 Visual Analog Scale 
(VAS), where 0 indicated the absence of pain and 10 the maximum level 
of pain imaginable. VAS was used exclusively to quantify pain intensity 

and not for diagnostic classification of TMD. The VAS scale was selected 
due to its simplicity and widespread use in clinical pain assessment. 
However, in pediatric patients, its reliability may be influenced by age- 
related cognitive and interpretative variability.

Palpation was directed to the temporal tendon insertion on the 
medial aspect of the coronoid process, bilaterally, and was consistently 
performed by the same trained operator to minimize variability. 
Although the pressure applied during palpation was not instrumentally 
calibrated, efforts were made to maintain a consistent and reproducible 
technique across all participants.

The intraoral palpation technique involved inserting the index finger 
behind the upper last molars, applying upward and inward pressure in a 
direction lateral to the maxillary tuberosity and medial to the coronoid 
process (Fig. 2).

This specific area was chosen because the lateral pterygoid muscle, 
despite being relatively small, is considered one of the primary muscles 
implicated in temporomandibular joint disturbances and thus plays a 
key role in pain generation.

The maximum mouth opening was measured using a calibrated 
Dentaurum® sliding caliper, expressed in millimeters (Fig. 3).

For each participant, three separate measurements were taken for 
the following parameters: 

1. Maximum mouth opening.
2. Pain intensity on the right side during palpation.
3. Pain intensity on the left side during palpation.

These measurements were repeated both before and immediately 
after the application of the Taopatch® device (Fig. 4).

Participants were evaluated under baseline conditions without 
ongoing specific TMD treatment, and the intervention was applied as a 
single-session complementary approach.

2.3. Device application protocol

For the experimental group, the Taopatch® TMJ applicators were 
placed bilaterally in front of the tragus. Following the application, each 
patient was instructed to drink a glass of water (approximately 150 ml at 
room temperature) and then to walk 50 steps while moving the head, 
shoulders, and entire body energetically.

This standardized routine was intended to stimulate neuromuscular 
activation and ensure consistent baseline conditions across all 

Fig. 1. Application of a Taopatch® TMJ a) in a child and b) in an adult.
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Fig. 2. Palpation with applied Taopatch® TMJ a) for a child and b) for an adult.

Fig. 3. Measurement of the maximum mouth opening with a metal ruler a) in a child and b) in an adult.

Fig. 4. The maximum mouth opening improves a) without Taopatch® TMJ and b) with Taopatch® TMJ.
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participants.
The outcome measurements were collected immediately after the 

walking task, corresponding to approximately 3 min after application of 
the Taopatch®, rapid onset photobiomodulation effects.

This timeframe was selected because preliminary clinical evidence 
suggested that the device could produce immediate effects, comparable 
to the onset of common analgesics.

2.4. Stress assessment

The level of lifestyle-related stress was assessed using the same 0–10 
VAS scale (0 = no stress, 10 = maximum stress). Participants in both 
groups, children and adults, were asked to rate their subjective stress 
level during the evaluation session.

This parameter was included to explore potential correlations be
tween stress, pain perception, and the functional impact of Taopatch®. 
Stress was assessed using a single-item VAS scale, reflecting subjective 
perceived stress rather than a validated psychometric instrument.

2.5. Operator consistency

The study was conducted without blinding. To minimize inter- 
operator variability, all palpations, measurements, and stress assess
ments were conducted by the same trained investigator.

This methodological choice was essential to reduce bias and ensure 
that differences in applied pressure or technique did not influence the 
outcomes. However, it should be noted that the lack of instrumental 
calibration of palpation pressure represents a methodological limitation 
of the study.

2.6. Statistical analysis

No formal sample size calculation was performed. The sample size 
was determined based on the number of eligible patients available 
during the study period. The statistical analysis included descriptive 
statistic, frequency analysis, the Independent Samples Test, the Paired 
samples Statistics and T-test. (Tables 1–4 and Figs. 5 and 6).

The Independent Samples Test, Levene's Test for Equality of Vari
ances, was used to find out statistically significant differences between 
the two groups of adults and children t(148) = 8.890, p = .000. These 
tests were selected due to the exploratory nature of the study and the 
focus on pre–post comparisons. However, no multivariate analysis was 
performed, which may represent a limitation in fully assessing the in
fluence of potential confounding variables. Confidence intervals (95% 
CI) were calculated and reported to provide an estimate of the precision 
of the observed effects.

2.7. Inclusion and exclusion criteria

Participants were recruited from patients attending the dental and 
orthodontic clinic presenting with signs and symptoms consistent with 
temporomandibular disorders (TMD).

Inclusion criteria were: 

• presence of pain in the temporomandibular joint and/or masticatory 
muscles;

• limitation or discomfort during mouth opening or mandibular 
function;

• age compatible with the study groups (children and adults);
• ability to understand and respond to the Visual Analog Scale (VAS).

Exclusion criteria included: 

• history of recent trauma affecting the temporomandibular joint;
• ongoing pharmacological treatment for TMD or chronic pain 

conditions;
• presence of systemic diseases potentially influencing pain perception 

(e.g., neurological or rheumatologic disorders);
• previous surgical interventions involving the TMJ;
• inability to comply with the study procedures.

The diagnosis of TMD was based on clinical evaluation of symptoms 
and functional signs, including pain during mandibular movement or 
muscle palpation and limitation of mouth opening. However, stan
dardized diagnostic criteria such as DC/TMD were not formally applied.

The VAS scale was used exclusively to quantify pain intensity and 
was not considered a diagnostic tool.

3. Results

1. All measured parameters have shown improvement after the appli
cation of the human upgrade device Taopatch® TMJ in all patients.

2. Both adults and children reacted positively to the therapy and the 
results were immediate.

3. In the group of adults the max opening has increased from 
48.36 ± 6.715 mm to 51.43 ± 6.463 mm (t(72) = 11.255, p = .000). 
The pain on the right side during palpation has reduced from 
4.89 ± 2.547 to 3.15 ± 2.301. Statistically significant differences 
were found in the group of adults before and after the application of 
the nanotechnology t(72) = 10.813, p = .000 for the right side and t 
(72) = 9.728, p = .000 for the left side. (pic.4)

4. In the group of children the max opening has increased from 
45.48 ± 6.871 mm to 48.45 ± 6.867 mm (t(75) = 13.838, p = .000). 
The pain on the right side during palpation has reduced from 
5.70 ± 2.683 to 3.74 ± 2.479. The pain on the left side has reduced 
from 6.38 ± 2.612 to 4.24 ± 2.427. Statistically significant differ
ences were found in the group of children before and after the 
application of the nanotechnology t(75) = 8.993, p = .000 for the 
right side and t(75) = 9.421, p = .000 for the left side.

5. The level of stress in adults was high 6.74 ± 2.17, while in children 
the stress was half less 3.30 ± 2.53. In the placebo group the level of 
stress was 6.33 ± 2.201.

6. No statistically significant changes have been found in the placebo 
group in the maximum mouth opening before (pre) and after (post) 
the application of the placebo tape (t(42) = 0.682, p = .499).

7. No statistically significant changes have been found in the placebo 
group in the pain during palpation from the right or from the left side 
before (pre) and after (post) the application of the placebo tape. 
(right side t(42) = 1.756, p = .086; left side t(42) = 0.846, p = .403).

Interestingly, during the initial evaluation, adult participants re
ported approximately twice the stress levels compared to children. 
Conversely, children exhibited higher pain responses during palpation 

Table 1 
Results before (pre) applying Taopatch® TMJ and after (post) its application in adults (with 95% CI).

Parameter Pre (Mean ± SD) Post (Mean ± SD) t (df = 72) p-value 95% CI (Pre) 95% CI (Post)

Maximum Opening 48.36 ± 6.715 51.43 ± 6.463 11.255 <0.001 46.82 – 49.90 49.94 – 52.92
Pain Right (R) 4.89 ± 2.547 3.15 ± 2.301 10.813 <0.001 4.31 – 5.47 2.62 – 3.68
Pain Left (L) 4.89 ± 2.325 3.32 ± 2.185 9.728 <0.001 4.36 – 5.42 2.82 – 3.82

95% confidence intervals (CI) were calculated for pre- and post-treatment mean values.
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in the absence of any patch, a result that could be attributed to several 
factors.

On one hand, children may demonstrate greater sensitivity to tactile 
stimuli or increased tenderness of the tissues. On the other hand, the 
challenge of accurately quantifying pain on a 0-to-10 visual analog scale 
(VAS) could also contribute to this observation.

Notably, despite some initial hesitation in responding, most children 
were able to determine their stress levels with relative accuracy using 
the same VAS system.

4. Discussion

The use of intraoral palpation targeting the lateral pterygoid region 
represents a methodological limitation, as this muscle is difficult to 
assess reliably and may be influenced by adjacent anatomical structures, 
such as the temporalis tendon. This may reduce the specificity of pain 
assessment. The biological mechanisms underlying the effects of the 
device, particularly those related to quantum dot technology, remain 

not fully elucidated and should be interpreted with caution. Pain and 
functional limitation represent two of the most disabling manifestations 
of temporomandibular disorders (TMD), as they directly interfere with 
essential daily functions such as mastication, phonation, swallowing, 
and even social interaction.

Patients suffering from TMD often experience a significant reduction 
in quality of life, not only due to chronic orofacial pain but also because 
of the psychological burden associated with functional impairment, 
which may lead to stress, anxiety, and social withdrawal [116–123]. In 
this clinical context, the search for non-invasive and safe therapeutic 
solutions has become a priority. Among the various conservative treat
ment strategies available, the use of nanotechnological devices such as 
Taopatch® emerges as a promising complementary option, capable of 
integrating with established protocols such as physiotherapy, occlusal 
splints, and behavioral interventions [124–129]. The rationale for this 
combined approach lies in the multimodal nature of TMD, where 
structural, muscular, and psychosocial components coexist and require a 
holistic management strategy [130–135]. The results obtained in this 

Table 2 
Results before (pre) applying Taopatch TMJ and after (post) its application in children (with 95% CI).

Parameter Pre (Mean ± SD) Post (Mean ± SD) t (df = 75) p-value 95% CI (Pre) 95% CI (Post)

Maximum Opening 45.48 ± 6.871 48.45 ± 6.867 13.838 <0.001 43.94 – 47.02 46.91 – 49.99
Pain Right (R) 5.70 ± 2.683 3.74 ± 2.479 8.993 <0.001 5.10 – 6.30 3.18 – 4.30
Pain Left (L) 6.38 ± 2.612 4.24 ± 2.427 9.421 <0.001 5.79 – 6.97 3.70 – 4.78

95% confidence intervals (CI) were calculated for pre- and post-treatment mean values.

Table 3 
Paired Samples t-test for the placebo group – maximum mouth opening before and after the application of the placebo tape (with 95% CI).

Parameter Pre (Mean ± SD) Post (Mean ± SD) t (df = 42) p-value 95% CI (Pre) 95% CI (Post)

Maximum Opening 48.42 ± 6.165 48.17 ± 5.928 0.682 0.499 46.58 – 50.26 46.40 – 49.94

95% confidence intervals (CI) were calculated for pre- and post-treatment mean values.

Table 4 
Paired Samples t-test for the placebo group - pain during palpation before and after the application of the placebo tape (with 95% CI).

Parameter Pre (Mean ± SD) Post (Mean ± SD) t (df = 42) p-value 95% CI (Pre) 95% CI (Post)

Pain Right (R) 6.02 ± 2.464 5.79 ± 2.465 1.756 0.086 5.28 – 6.76 5.05 – 6.53
Pain Left (L) 5.93 ± 2.404 5.79 ± 2.366 0.846 0.403 5.21 – 6.65 5.08 – 6.50

95% confidence intervals (CI) were calculated for pre- and post-treatment mean values.
No statistically significant differences were observed in the placebo group for pain during palpation, either on the right side (p = .086) or on the left side (p = .403).

Fig. 5. Improvement in the mouth opening and pain relief with Taopatch® TMJ in adults.
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study provide encouraging evidence. The application of the Taopatch® 
TMJ device produced immediate and statistically significant improve
ments in both maximum mouth opening and pain reduction during 
palpation of the lateral pterygoid muscle [136–145]. These results were 
consistent across both adult and pediatric groups, although children 
exhibited particularly favorable responses, possibly due to greater tissue 
plasticity, higher responsiveness of the neuromuscular system, or dif
ferences in pain perception thresholds. It should be noted that the use of 
the VAS scale in children may present limitations, as younger patients 
may have difficulty accurately interpreting and quantifying pain levels. 
This aspect could have influenced the reported pain scores. The com
parison with the placebo group is especially relevant: the absence of 
significant improvements in participants treated with simple adhesive 
tape reinforces the hypothesis that the effects observed are attributable 
to the specific photobiomodulatory action of the Taopatch®, rather than 
to psychosomatic or contextual factors. Moreover, the absence of re
ported adverse events underscores the safety profile of the device, 
confirming its suitability for use in diverse populations, including pe
diatric patients and individuals seeking non-pharmacological alterna
tives. Nevertheless, while these findings are encouraging, they must be 
interpreted with caution. The scientific literature regarding 
light-emitting nanotechnological devices for TMD management is still in 
its early stages [146–153].

Although preliminary results are promising, there is an urgent need 
for larger, multicenter randomized controlled trials (RCTs) with longer 
follow-up periods. Such studies would allow for the confirmation of the 
present outcomes, the assessment of long-term stability of results, and 
the exploration of additional clinical benefits, such as improved 
muscular coordination, reduction of parafunctional habits, or enhanced 
postural balance [154–165].

Another intriguing aspect is the potential extension of Taopatch® 
applications beyond TMD treatment. Emerging evidence suggests that 
nanophotonic stimulation may play a role in the regulation of sleep 
quality, a domain of growing clinical and social relevance.

Sleep disorders are increasingly prevalent worldwide and are asso
ciated with reduced cognitive performance, impaired emotional regu
lation, and increased risk of systemic diseases [166–173].

Non-pharmacological solutions, by virtue of their safety and non- 
invasiveness, are gaining popularity, as they avoid the side effects and 
dependency risks associated with pharmacological therapies [174–179].

In this regard, the development of the Repose Tao pillow, which 
integrates Taopatch® technology into an ergonomic cervical support, 

represents an innovative attempt to transfer photobiomodulation into 
the domain of sleep medicine [180,181].

In a recent pilot study involving 30 participants, the pillow was used 
nightly over a four-week period, with sleep quality assessed through the 
Pittsburgh Sleep Quality Index (PSQI) [97,182–186].

The results indicated significant improvements in several parame
ters: reduced sleep latency, increased perceived sleep duration, and 
overall better subjective sleep quality. These findings suggest that Tao
patch® technology, when embedded in ergonomic devices, could 
represent a valid non-invasive aid for managing insomnia and related 
disorders. The integration of such advanced technologies into everyday 
clinical practice highlights a broader perspective: nanotechnology- 
assisted devices could become a valuable bridge between conventional 
medicine and innovative, patient-centered therapeutic strategies. Their 
versatility, safety, and immediate clinical impact make them not only 
suitable for TMD management, but also promising tools in other do
mains of rehabilitation and preventive medicine. The imbalance be
tween the experimental and placebo groups, particularly in terms of 
sample size and age distribution, represents a limitation that may affect 
the comparability of the results. Although the increase in maximum 
mouth opening was approximately 3 mm, this improvement may be 
clinically relevant in patients with functional limitation, as even small 
changes can positively impact mastication, speech, and overall quality 
of life.

4.1. Limitations of the study

The lack of standardized diagnostic criteria (e.g., DC/TMD) and the 
use of a less reliable anatomical site for pain assessment may have 
influenced the validity of the results. Despite the promising results, 
several limitations should be considered when interpreting the findings 
of this study. First, the study was not randomized, and participants were 
recruited as a convenience sample from clinical practice. Moreover, no a 
priori sample size calculation was performed, which may limit the sta
tistical power and generalizability of the results. Second, the evaluation 
focused exclusively on the immediate, short-term effects following the 
application of the Taopatch® device. Consequently, no conclusions can 
be drawn regarding the long-term efficacy or stability of the observed 
improvements. Third, although a placebo group was included, the study 
did not adopt a double-blind design. This may have introduced potential 
bias related to both patient expectations and operator awareness. In 
addition, pain and stress were assessed using subjective measures based 

Fig. 6. Improvement in the mouth opening and pain relief with Taopatch® TMJ in children.
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on the Visual Analog Scale (VAS). While widely used in clinical research, 
this tool may be influenced by individual perception and variability, 
particularly in pediatric patients, where cognitive and interpretative 
factors may affect reliability. Furthermore, the diagnosis of temporo
mandibular disorders was based on clinical evaluation without the use 
of standardized diagnostic protocols, such as the DC/TMD criteria. Pa
tients were included based on the presence of TMD-related symptoms, 
without differentiation between muscular, articular, or mixed subtypes, 
which may affect the reproducibility and specificity of the findings. 
Finally, the imbalance between the experimental and placebo groups, 
particularly in terms of sample size and age distribution, represents an 
additional limitation that may influence the comparability of the results. 
Future research should address these limitations by adopting random
ized controlled designs, larger and adequately powered samples, stan
dardized diagnostic criteria, and long-term follow-up assessments to 
better define the clinical effectiveness of the device.

5. Conclusion

Within the limitations of this study, the application of the Taopatch® 
TMJ device was associated with a statistically significant immediate 
improvement in maximum mouth opening and a reduction in pain 
during muscle palpation in both adult and pediatric patients with 
temporomandibular disorders.

No significant changes were observed in the placebo group, sug
gesting that the observed effects may be related to the active device.

These findings support the potential role of Taopatch® as a non- 
invasive adjunctive tool in the management of TMD. However, further 
randomized controlled trials with larger samples and long-term follow- 
up are required to confirm these results and better define its clinical 
applications.
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Deeb J, Matys J. Efficacy of various laser wavelengths in the surgical treatment of 
Ankyloglossia: a systematic review. Life 2022;12:558. https://doi.org/10.3390/ 
life12040558.
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