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RADIANCE AND EMISSIVITY MEASUREMENTS
OF PATCHES AT A TEMPERATURE OF 37°C.

Pursuant to Contract no. 0002874 of 19/06/2015 agreed between D.Fenstec Srls and the 

CNR Institute of Nanoscience, the following are the results of the optical characterisation 

measurements for samples received from D.Fenstec Srls in the spectral range between 2 and 

24 µm.

The measuring instrument used consists of a spectrometer, with the relevant control software, 

equipped with an MCT/A detector, sensitive within the range 0.8 to 35 µm. The equipment was 

aligned and calibrated using a blackbody source at a temperature of T=37°C in the wavelength 

range 4-14 µm.

A heating element was used as both a reference blackbody source and as an oven for warming 

the samples.

For the measurements in question, two identical substrates of material opaque to IR radiation 

were used. Subsequently two samples of untreated patches supplied by Dfenstec were 

applied to both substrates. On only one of these a certain quantity of powder was deposited 

in such a way as to cover the whole surface of the patch. The two substrates obtained in this 

way were heated and kept at a temperature of 37°C by means of the heating element with 

thermostatic control. At this temperature, a spectrum in the wavelength range between 2 and 

24 µ m was obtained, for the sample with the powder as well as for the one without, and the 

two spectrums were compared.

The measurements for each sample were repeated on three different days in order to ascertain 

the repeatability of the results. The graphs below show the trends, in terms of both spectral 

radiance (Fig.1) and emissivity (Fig.2), recorded for the two samples.
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Fig. 1

Spectral radiance at T=37° C: patch without powder 

(black), patch with powder (red).

Fig. 2

Emissivity at T=37° C: patch without powder (black), patch 

with powder (red). The emissivity values shown refer to 

measurement with the blackbody source prepared in the 

laboratory.

The results obtained for the sample patch with powder demonstrate a spectral radiance 

which, within the spectral range between 7.5 and 13 µm, is higher than the sample patch 

without powder by 5·10-4 W/cm2. In addition, in relation to the blackbody prepared by us for 

this type of measurement, the patch with powder proves to have higher emissivity than the 

sample without powder over almost all of the wavelength range between 4 and 14 µm, with a 

deviation of (0.05±0.02) at the 10.8 µm wavelength.

Pisa, 07/07/2015 Prof. Mauro Tonelli

Pisa: NEST, Piazza San Silvestro 12, I-56127 Pisa, Italy, tel. (+39)050509-418, fax -417 (direzione)
Lecce: NNL, Via Arnesano, I-73100 Lecce, Italy, tel. (+39)0832298-205, fax -238
Modena: S3, Via Campi 213A, I-41125 Modena, tel.+39-0592055-629, fax -651
Unità trasversale di supporto: Corso Perrone 24, 16152 Genova, tel. (+39)01065-98750, fax -06302
Partita IVA IT 02118311006 – C.F. 80054330586

Messrs. D.Fenstec® S.r.l.

Viale Verona 74, 36077 Altavilla Vicentina

Att.: Gaetano Bertinato

SUBJECT: Clarification on the “Radiance and emissivity measurements of 
patches at a temperature of 37°C” report dated 07/07/2015.

In reply to your request, please find below further clarification on the results contained in the 

“Radiance and emissivity measurements of patches at a temperature of 37°C” report dated 

07/07/2015 (Contract No. 0002874 dated 19/06/2015 between D.Fenstec Srls and Istituto 

Nanoscienze del Consiglio Nazionale delle Ricerche).

1. The full spectral radiance, calculated over the wavelength range between 7.5 and 13 

µm, for the sample patch with powder prepared by us proves to be 3% greater than the 

corresponding full radiance calculated for the sample patch without powder.

2. The emissivity value at the wavelength of 10.8 µm for the sample patch with powder 

prepared by us proves to be 5% greater than the emissivity value of the patch without 

powder at the same wavelength. In other words, the energy emitted by the patch with 

powder at the wavelength of 10.8mm is 5% higher than that emitted by the patch without 

powder at the same wavelength.

3. The sample patch with powder prepared by us shows an emissivity of around 100% in the 

range 7-11 µm.

Pisa, 16/07/2015 Prof. Mauro Tonelli
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ASSESSMENT OF THE EFFECTS OF FIR TECHNOLOGY
ON THE MICROCIRCULATION BY CAPILLAROSCOPY
(BY APPLICATION OF FIT MINERALS)

Dr. F.Battistella, Director of Human Performance Lab (Milan)

Dr. M.Scarpellini, Director of Rheumatology Operative Unit, Hospital of Magenta

INTRODUCTION: scientific studies based on spectroscopy have shown that a special 

composition of minerals (metal dioxides) in powder form, called AT5.05, is able to refract 

the far infrared portion (between 4-21 micron) of the infrared spectrum (see CNR study). 

According to recent scientific theories, use of this technology can therefore be applied to 

the human body, exploiting the refractivity of the infrared rays normally emitted with the 

dispersal of body heat. This would cause a change in the microcirculation of surface tissue 

with presumed improvement of the various muscle functions.

PURPOSE OF THE WORK: to assess any effects of using FIR technology through direct 

application on the skin of the metal dioxide compound AT5.05 contained in the FIT plaster. 

It was therefore decided to evaluate the effect that it can have on the skin microcirculation, 

planning a complex scientific study divided up into more than one stage. The first stage is 

based on the use of video-capillaroscopy, while the second phase is based on the use of laser 

Doppler flowmetry.

STUDY DESIGN STAGE I: double blind randomised observational clinical study.

MATERIALS AND METHODS:

Capillaroscopy is a scientifically validated and standardised technique, which allows direct 

observation of the skin microcirculation.

Capillaroscopy is a non-invasive, fast method that is fundamental in diagnosing many 

multiorgan autoimmune pathologies characterised in particular by microvascular alterations.

The capillaroscopic examination provides access to a fascinating morphological dimension of 

the architecture of the cutaneous capillary network. This method also allows the effect of 

specific therapies to be monitored, checking the response to drugs directly at microvascular 

level.

Capillaroscopy is not only a morphological microscopic method for assessing skin surface 

capillaries, but can also be used in combination with more sophisticated technologies 

for physiological and pharmacological studies measuring, for example, the speed of the 

erythrocytes in the microvessels, blood pressure, the permeability of the microvessels and 

when using laser-Doppler flowmetry.

We have therefore planned an observational clinical study through periungual 

videocapillaroscopy of the hand, recruiting 20 healthy volunteers (age 25-60 years).

The criteria of exclusion from the study were: patients with risk factors of micro/macro 

angiopathy, patients currently undergoing pharmacological therapies, patients with 

cardiocirculatory pathologies, autoimmune and rheumatologic pathologies and in general 

patients with any illness in progress. Patients with pathological periungual capillaroscopic 

picture.
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The experiment started with a standard capillaroscopic examination carried out by video 

capillaroscope (Video-Cap) of the periungual site of the non-dominant hand, with 100X 

enlargement and with application of linseed oil to eliminate the refraction of the air.

Fig.1 – video capillaroscope (Video-Cap)

All the parameters that are normally examined to establish the state of normality of the basic 

periungual microcirculation were then assessed.

These parameters were:

• Degree of visibility

• Planes of visibility (normal range 2-3)

• Number of loops per mm2 (normal range 14-17)

• Diameter of the loops (normal range 4-14)

• Length of the capillary loops (normal range 100-300)

• A/V ratio between arterial and venous arm (normal range 1.2-1.3)

• Colour of the loops (normal scarlet red)

• Arrangement of the loops in relation to the dermal papillae

• Shape of the capillary loops

• Distance between loop and dermal papilla

• Venous plexus

• Colour of the venous plexus

• Colour of the interstitial connective tissue (vessel bed)

Fig.2

Basic capillaroscopic examination
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The skin temperature on the back of the hand was also measured continuously by laser 

thermal camera to record any changes in temperature during the experiment.

Fig.3-4 – Temperature measurement with laser thermal camera.

Approximately 10 minutes after the first capillaroscopic examination a FIT thermal plaster 

was applied onto the dorsal skin of the homolateral forearm and the control capillaroscopic 

examination started approximately 5 minutes after the thermal plaster had been applied.

Fig.5 – Capillaroscopy after application of the FIT thermal plaster

and Temperature measurement with laser thermal camera

Being a double blind randomised study, the FIT plasters were only identified by a serial number 

and no operator knew which ones were active, i.e. with the compound AT5.05, and which 

were placebos, i.e. without the compound. Allocation of plasters to be applied to individual 

volunteers for the experiment was random.
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RESULTS: In all 10 cases, in other words 100% of the cases, where the active FIT plaster had 

been applied there was an increase in colour of the interstitial connective tissue, passing from 

a typical pink-violet colour to a more pink-red colour.

Fig.6

Basic capillaroscopic examination 

Pt. G.L.

Fig.6

Capillaroscopic examination post-

application active FIT thermal 

plaster Pt. G.L., showing obvious 

increase in vascularisation.

In 8 out of 10 cases there was also an assessable visible increase in diameter of both the 

venous and the arterial component of the capillary, with visible increase in the flow rate in 8 

out of 10 cases. In 10 cases in which the placebo thermal plaster had been applied, there was 

no macroscopically significant change.

CONCLUSIONS: the results of the reliable scientific study have shown that with application of 

the mixture of metal dioxides AT5.05 contained in the FIT plaster and exploiting FIR technology, 

there is a statistically significant increase in the skin surface microcirculation. This may 

involve important functional metabolic clinical changes especially in the skin and muscles with 

improvement of muscle efficiency, resistance to muscle fatigue and overall bodily wellbeing.

The only limits of this study are those intrinsic to the actual video-capillaroscopy technique, 

which although the most suitable, non-invasive, sensitive, specific and repeatable technique for 

assessing the surface vessel microcirculation, is a highly qualitative technique. To overcome 

these limits the study was planned with a second stage in which also the quantitative aspects 

of the change in the skin surface microcirculation were assessed through laser-Doppler 

flowmet.

 Investigator

 Dr. Ferdinando Battistella
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FINAL REPORT

PILOT STUDY ON THE EVALUATION OF THE EFFECTS OF “FIT” THERAPY ON 
PATIENTS WITH JOINT AND NERVE INFLAMMATION

INTRODUCTION

The Project answers a need of the medical profession and more than 30 million patients 

who use painkillers due to inflammatory problems affecting joints and nerves. The analgesic 

treatment identifies 3 types of approach: anti-inflammatories, analgesics and physical therapy. 

Approximately 80% of pharmacological treatments are with anti-inflammatories, which have 

many side effects. On the other hand with regard to physical therapies (acupuncture, Tecar 

Therapy, etc.) the effectiveness is not yet known, the times for the first analgesic response 

are quite long and treatment needs to be repeated over a period of time.

The FIT plaster is in the pharmaceutical form of a weekly patch containing a mixture of 

powders with exclusive formulation and is alone in being able to certify the capacity to reflect 

a far infrared frequency corresponding to 11 micron, i.e. the human wavelength frequency.

Furthermore, there is no release of active substances/just refraction of far infrared rays.

The aim of the experiment is to assess, through a case-control study in which treated or 

placebo plasters are applied to patients, the effectiveness of the FIT therapy in patients with 

inflammatory problems affecting joints and nerves, such as sciatica, knee pain, lumbago and 

neck pain.

MATERIALS AND METHODS

Patients with inflammatory problems such as sciatica, knee pain, lumbago and neck pain 

were enrolled between July 2014 and March 2015. Once enrolled the patients were randomly 

allocated to either the group given therapy with FIT plaster (case) or to the control group given 

a placebo plaster (control). The patients treated with FIT plaster had an average application 

of 10 FIT patches/patient (on average one plaster on the most painful point plus 4/5 others on 

reflex points of the kinetic chain involved or of the system of associated meridians. The same 

procedure was followed for patients treated with placebo plaster.

Personal details were collected for each patient, such as age (in years) and gender (male/

female) and about lifestyle such as physical activity (yes/no), smoking (yes/no), customary 

consumption of alcohol (yes/no). weight (kg), height (cm), type of inflammation (sciatica, knee 

pain and neck pain) and localization of the pain (right, left, right and left inflammation).

All the patients were given the Brief Pain Inventory1 (BPI) form to assess the intensity of pain 

(0= no pain, 10= pain as bad as you can imagine) and interference of pain on daily life (0= does 

not interfere, 10= completely interferes).

The form is filled in by the patients themselves (5-10 minutes) before starting the therapy (t0), 

then 48 hours (t1) and 7 days (t2) after the plaster is applied followed by a final form (t3).

Patients were also asked to report the presence of any side effects due to the applications.

Statistical analysis

The median and interquartile range (75°-25° centile) or absolute and percentage frequencies 

(%) are used for the data. The comparison of values to t0 between the cases and the controls 

was calculated using the Mann-Whitney U test in the case of quantitative variables, while the 

chi-squared test or the Fisher Exact test was applied in the case of qualitative variables. To 

assess intensity and interference during follow up, the Friedman test was applied within each 

group and when significant was followed by the Dunn test for multiple comparisons. A value 

of p<0.05 (bidirectional) was considered as statistically significant. The data were processed 

with SPSS version 22 (SPSS Inc., Illinois, USA) and Prism version 5.

1 Caraceni A, Mendoza TR, Mencaglia E, Edward K, Forjaz MJ, Martini C, Serlin R, Deconno F, Cleeland C. A validation study of an 
italian version of the brief pain inventory. Pain 1996;65:87-92.
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RESULTS

Overall 55 patients, aged between 18 and 85 years, were enrolled: 33 patients as “cases” and 

22 as “controls”. Table 1 shows the personal details and lifestyle of the 55 enrolled patients.

Table 1: Demographic data and lifestyles of the 55 enrolled patients

Cases (n=33) Controls (n=22) p value

Age 36 (34.5) 27 (32) 0.063

Gender (M/F) 8/25 10/12 0.144

Weight 60 (18.5) 64.5 (16.5) 0.459

Height 167 (14) 172.5 (17.75) 0.194

Smoking (yes/no) 8/25 9/13 0.240

Consumption of alcohol (yes/no) 0/33 1/21 --

Physical activity (yes/no) 19/14 16/6 0.391

Table 2: Clinical data of the enrolled patients

Cases Controls p value

sciatalgia (n=16)

rh 3 2

0.744

lh 4 6

rh+lh 0 1

neck pain (n=28)

rh 10 5

lh 6 4

rh+lh 2 1

gonalgia (n=11)

rh 6 2

lh 2 1

rh+sx 0 0

The two groups show no statistically significant differences in the demographic and clinical 

data or lifestyles (p>0.05).

The results of the values of intensity of pain and interference of pain on daily life are shown 

in table 3. 

Table 3: 

BPI

t0 t1 t2 t3

Cases
intensity 3.75 (3) 2.75 (2.13) 2.25 (1.75)** 2.25 (1.65)**°

interference 2 (3.07) 1.28 (2.85) 0.72 (1.43)** 1.57 (2.87)+

Controls
intensity 4.75 (2.19) 4.38 (2.62) 3.25 (2.81)** 3.16 (3.03)

interference 3.43 (2.5) 3.29 (3.11) 1.72 (2.93) 2.82 (3.3)

**: p<0.05, p<0.001 vs t0

°:p<0.01 compared with t1

+:p<0.05 compared with t2

The comparison of the median values of intensity and interference between the two groups in 

relation to t0 is not significant. Intensity and interference are p=0.06 and p=0.114 respectively, 

showing that at the time of enrolment patients had the same painful condition.

Comparing the follow-up values for each group highlights significant differences in intensity 

at each stage for both the case and the control groups (p<0.001). Values for interference are 

p<0.001 for the cases and p>0.05 for the controls. More specifically, applying the post hoc 

tests the following is obtained:
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Cases

With regard to intensity there are significant differences between the baseline values (t0) 

and t2 and t3 and significant differences between t1 and t3. There is a decrease of 40% in 

intensity of pain between the time of enrolment and the end of the study. With regard to 

interference, there are significant differences between t0 vs t2 and t2 vs t3. The maximum 

level of improvement was obtained at t2 with 64% reduction of the interference of pain on 

daily life.

Controls

In the control group there was only a slight improvement at t2 in terms of intensity of pain 

(decrease of 31%), but no difference in the interference on the quality of life.

No side effect was recorded from the start of the application to the end of the study. 

CONCLUSIONS

In conclusion, application of the FIT plaster is effective in patients with inflammatory problems 

affecting joints and nerves, such as sciatica, knee pain and neck pain, improving both the state 

of intensity of pain, with a decrease of 40%, and the state of interference of pain on daily life, 

with a decrease of 64%. The patients treated with placebo had the same characteristics as 

the other group and the improvements noted during follow up in the group treated with FIT 

plaster can therefore be attributed to the effectiveness of the plaster.

Use of a non-medicated plaster in shoulder tendinopathies
Matteo Ricci, Gian Mario Micheloni, Francesco Perusi, Valentina Rita Corbo,  
Eugenio Vecchini, Bruno Magnan
Department of Orthopaedic Surgery, Azienda Ospedaliera Universitaria Integrata, Polo Chirurgico P. Confortini, Verona, Italy

Summary. We assessed 20 shoulders with rotator cuff tendinopathy and partial tendon tears treated with 
FIT® plasters (far infrared technology). The criteria for inclusion were pain at night and during active shoul-
der movement. Patients with restricted passive movement (adhesive capsulitis) and complete tendon tears 
were excluded. Two different types of FIT® plasters were used according to the different power of action. 
Plasters were replaced after 7 days and dismissed after 15 days. The patients were assessed using the VAS pain 
scale and the Constant Murley score for function. The use of FIT® plasters have shown a certain effectiveness 
in activation of the endogenous analgesic action, with a role in alleviate painful symptoms and improve func-
tion in rotator cuff tendinopathies, without adverse events. On the base of the safety of this technology and 
promising results of our study, further studies should be encouraged to confirm its effectiveness, increasing 
the sample number and follow up so as to demonstrate definitely that the use of technologies, on which FIT® 
plasters is based, may be a valid alternative as “non-medicated pain relief”. (www.actabiomedica.it)

Key words: shoulder tendinopathies, non-medicated plaster, topic treatment, FIT® plaster
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O r i g i n a l  a r t i c l e

Introduction

Rotator cuff pathology is a common cause of 
shoulder pain. The differential diagnosis includes tend-
initis, tendinopathy, subacromial impingement, com-
plete and partial tendon tear and calcific tendinopathy. 
There is a high incidence of degenerative tendinopathy, 
which can lead to tendon rupture. Torn tendons are 
due to continual injuries as well as work that involves 
repetitive movements. Excessive mechanical loads are 
considered the main causes in these degenerative pro-
cesses.

The aim of conservative treatment, based on phys-
ical therapy, is to reinforce the shoulder muscles such 
as the scapula elevators and the humeral head depres-
sors. To avoid physiotherapy in the initial stages, infra-
red radiation is used in a wavelength that matches the 
body’s own. This technology has already been widely 
studied and used to support the therapy of various 
pathologies or to help improve conditions, also as an 

alternative to pharmacological therapy, which is not 
always effective. Although there is no evidence in lit-
erature on the topical treatment in this type of pathol-
ogy, encouraging results have been reported on the use 
of plasters with nitric oxide derivatives, even though 
the mechanism of action is still be studied (1). 

The purpose of our study is to assess the effec-
tiveness of the FIT® (Far Infrared Technology) plas-
ter, which reflects the “far” infrared radiation (4-21 
micron) emitted by the human body, in the treatment 
of rotator cuff tendinopathy.

Materials and methods

Our study assessed 18 patients (20 shoulders), 10 
males and 8 females, with rotator cuff tendinopathy 
and partial tendon tears treated with FIT® plasters.

The criteria for inclusion were pain at night and 
during active shoulder movement. Patients with re-

USE OF A NON-MEDICATED PLASTER IN SHOULDER TENDINOPATHIES
Matteo Ricci, Gian Mario Micheloni, Francesco Perusi, Valentina Rita Corbo,

Eugenio Vecchini, Bruno Magnan

Department of Orthopaedic Surgery, Azienda Ospedaliera Universitaria Integrata, Polo Chirurgico P. Confortini, Verona, Italy

Summary. We assessed 20 shoulders with rotator cuff tendinopathy and partial tendon tears treated with FIT® 
plasters (far infrared technology). The criteria for inclusion were pain at night and during active shoulder movement. 
Patients with restricted passive movement (adhesive capsulitis) and complete tendon tears were excluded. Two 
different types of FIT® plasters were used according to the different power of action.
Plasters were replaced after 7 days and dismissed after 15 days. The patients were assessed using the VAS pain scale 
and the Constant Murley score for function. The use of FIT® plasters have shown a certain effectiveness in activation 
of the endogenous analgesic action, with a role in alleviate painful symptoms and improve function in rotator cuff 
tendinopathies, without adverse events. On the base of the safety of this technology and promising results of our 
study, further studies should be encouraged to confirm its effectiveness, increasing the sample number and follow 
up so as to demonstrate definitely that the use of technologies, on which FIT® plasters is based, may be a valid 
alternative as “non-medicated pain relief”. (www.actabiomedica.it)

Key words: shoulder tendinopathies, non-medicated plaster, topic treatment, FIT® plaster.

INTRODUCTION

Rotator cuff pathology is a common cause of shoulder pain. The differential diagnosis includes 

tendinitis, tendinopathy, subacromial impingement, complete and partial tendon tear and calcific 

tendinopathy.

There is a high incidence of degenerative tendinopathy, which can lead to tendon rupture. Torn 

tendons are due to continual injuries as well as work that involves repetitive movements. Excessive 

mechanical loads are considered the main causes in these degenerative processes.

The aim of conservative treatment, based on physical therapy, is to reinforce the shoulder 

muscles such as the scapula elevators and the humeral head depressors.

To avoid physiotherapy in the initial stages, infrared radiation is used in a wavelength that matches 

the body’s own. This technology has already been widely studied and used to support the therapy 

of various pathologies or to help improve conditions, also as an alternative to pharmacological 

therapy, which is not always effective. Although there is no evidence in literature on the topical 

treatment in this type of pathology, encouraging results have been reported on the use of plasters 

with nitric oxide derivatives, even though the mechanism of action is still be studied [1].

The purpose of our study is to assess the effectiveness of the FIT® (Far Infrared Technology) 

plaster, which reflects the “far” infrared radiation (4-21 micron) emitted by the human body, in 

the treatment of rotator cuff tendinopathy.
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MATERIALS AND METHODS

Our study assessed 18 patients (20 shoulders), 10 males and 8 females, with rotator cuff tendinopathy and 

partial tendon tears treated with FIT® plasters.

The criteria for inclusion were pain at night and during active shoulder movement. Patients with restricted 

passive movement (adhesive capsulitis) and complete tendon tears were excluded.

Two different types of FIT® plasters were used according to the different power of action: the most potent 

plasters (conventionally coloured white) were used in 10 shoulders and less potent plasters (conventionally 

coloured black) in other 10 shoulders. In each shoulder two plasters of the same type (random choice) 

were applied, 1 in the anterolateral region and 1 in the posterolateral region under the acromion.

Two pairs of plasters, black on the one and white on the other side, were applied to two patients suffering 

from bilateral tendinopathies.

The patients were assessed using the VAS pain scale and the Constant Murley score for function.

Plasters were replaced after 7 days and dismissed after 15 days.

Clinical assessment was conducted before the positioning of plasters and at the end of the topical teraphy.

RESULTS

All the patients treated with FIT® plasters had an increase in Constant Murley score values 

except for one patient with bilateral tendinopathy whose shoulder treated with black plasters 

recorded the same score pre and post application of the plasters. Regarding to the VAS pain 

scale, 4 patients had no improvement (3 treated with black plasters and 1 treated with white 

plasters) while all the others reported an improvement in pain symptoms.

Analysing all 20 shoulders treated, the Constant Murley score average prior to application was 

67.05 points (42-82) and at the end of the teraphy it was 72.85 points (61-85), showing an 

average increase of 5.8 points. The average VAS score prior to application was 3.95 (2-7) and at 

removal it was 2.5 (1-3), with an average reduction of 1.45.

As far as the 10 patients treated with the black plaster were concerned, the Constant Murley 

score average prior to application was 73 points (56-82) and at the end of the teraphy was 

76.7 points (62-85), showing an average increase of 3.7 points. The average VAS score prior to 

application was 3.7 (2-6) and at removal it was 2.6 (1-3), with an average reduction of 1.1.

As far as the 10 patients treated with the white plaster were concerned, the Constant Murley 

score average prior to application was 61.1 points (42-73) and at the end of the teraphy was 

69 points (61-78), showing an average increase of 7.9 points. The average VAS score prior to 

application was 4.2 (3-7) and at removal it was 2.4 (2-3), with an average reduction of 1.8 (Tab. 1).

FIT plaster was well tolerated by all patients without cases of intolerance.

DISCUSSION

FITs are plasters consisting of 100% non-woven polypropylene and an acrylic adhesive mass 

containing a composition of biominerals, in particular metal dioxides (including titanium and 

excluding aluminium), which have the property of reflecting the furthest part of the light spectrum 

within the infrared range (between 4 and 21 mm, with a particular concentration around 11 mm). 

This composition is in powder form and is called AT5.05.

FIT® plasters are recommended for relieving situations of muscular-skeletal discomfort caused 

by the excessive build up of tissue acidosis, from overloading the muscular fibres through quicker 

disposal of lactic acid. They are also recommended in functional recovery processes of the 

muscle tissues affected by contraction due to overload, antalgic contraction and strength deficit 

from over-stress syndromes as they promote relief of the painful symptoms and bring about a 

myorelaxing action on the muscle area in question.

According to recent scientific hypotheses, the technology of FIT® plasters can be applied to 

the human body by taking advantage of reflected infrared radiation, normally emitted by the 

dispersion of body heat, lead to an increase in the skin’s surface microcirculation. There are 

several studies in literature related to the use of infrared radiation in the “organic” wavelength 

range for pathologies and conditions such as dysmenorrhea [2, 3], fibromyalgia [4], chronic pain 

of psychosomatic origin [5], or even simply for obtaining a better degree of general wellbeing [6]. 

In the research carried out, only the works related to the applications of the far infrared in the 

therapy of muscular-skeletal pain due to causes were selected for the purpose of this report.

Although the properties and pathway of infrared radiation within the range of organic wavelengths 

has been widely studied, there are, however, very few evidence regarding the use of this technology 

for the above-mentioned applications, in support of the innovative nature of these products.

A recent single blind randomized study was carried out on patients with osteoarthritis of the knee 
[7] to evaluate the effectiveness of a plaster containing substances with far-infrared emission on 
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the pain and on the ultrasound measurement of any joint effusion.

The patients were randomized into 2 groups, with a plaster containing substances with far-

infrared emission applied to the first group and a placebo plaster to the second. The primary 

endpoint of the study was to assess improvement in pain after one month of treatment, using the 

Visual Analogue Scale (VAS); the secondary endpoints were the evaluation of the pain after one 

week of treatment and analysis of ultrasound results after one month of treatment. While the 

VAS scores both after one week and after one month of treatment were comparable (although 

significantly decreased) between the group being treated with plaster with far-infrared emission 

and the placebo group, in terms of the ultrasound results in the FIR group there was a 40% 

reduction in the number of patients with joint effusions. This reduction was not evident in the 

placebo group, showing that FIR technology may be effectively applied as a non-pharmacological 

alternative in treating pathologies such as osteoarthritis of the knee.

In another double blind randomized study with placebo control [8], the effectiveness of FIR radiation 

on patients with chronic myofascial pain in the neck was evaluated. Patients in the treatment 

group wore a collar device containing ceramic powder with far-infrared emission (cFIR), while 

patients in the control group wore an inert collar device, both for one week. Measurements were 

taken of the pain intensity (through VAS), the quality of sleep, the pressure pain threshold (PPT), 

muscular tone and skin temperature.

After one week of treatment the intensity of the pain was noticeably less in both groups without 

statistically significant differences between the groups. A significant difference was, however, 

recorded in the decrease in muscular rigidity, which was better in the treat ment with collar with 

cFIR powder than in the control group, leading to the supposition that long-term treatment could 

be an effective solution for the problem ofmuscular rigidity, which is typical of these disorders.

Wang et al [9] evaluated the analgesic effect of FIR radiation on patients during post-operative 

care following complete arthroplasty of the knee. The 41 patients taking part in the study 

were randomly assigned to the treatment or to the control group. The pads of material with 

FIR technology were positioned in various specific therapeutic points on each patients in the 

experimental group from the third to the fifth day after the operation. The effectiveness of the 

analgesia was evaluated using the Numeric Rating Scale (NRS) for pain and measuring the serum 

level of interleukin-6 (IL-6) and endothelin-1 (ET-1). At the end of the treatment both the pain and 

the levels of IL-6 and ET-1 were reduced in the group of patients treated with FIR.

For all these reasons it is obvious that the use of infrared radiation in the body’s infrared 

wavelength is a technology widely studied and used to assist and support the therapy of various 

pathologies or to help improve conditions, also as an alternative to pharmacological therapy, 

which is not always effective.

Regarding the technology contained in the FIT® plasters, a number of studies have conducted also 

on the powder AT5.05 firstly to assess its properties and then with application to human beings 

to check its effectiveness in relation to the directions for use declared by the manufacturer.

First of all a spectroscopic analysis was carried out on the powder at the base of the FIT® plaster 

technology in order to assess its radiance value in the precise wavelength range between 2 and 

24 mm, which includes the range of the body’s infrared radiation (16).

The radiance of the powder within this wavelength range was also measured in temperature range 

between 25°C and 50°C. These preliminary tests show that the radiance of the powder AT5.05 

is not only higher than the radiance of an infrared opaque medium, but also that it increases 

with the temperature increases and the maximum difference in emission is obtained within the 

wavelength range of approximately 9-12 mm (11 mm are considered the emission wavelength of 

the body’s infrared radiation).

We completed this pilot study, whose objective was to study the application of FIT® plasters in 

the treatment of degenerative rotator cuff tendinopathy, on the basis of all that has been stated 

above.

Despite the very small sample of population, results are very encouraging. There was functional 

improvement (Constant Murley score) in 95% of the treated shoulders, while 80% reported 

a benefit in terms of pain relief. As could be expected, the best results in terms of increased 

functionality and less pain were obtained with the white plasters, the more potent type called 

“AT5.06”.

Moreover patients showed satisfaction to use a device that is easy to position, water-resistant 

and in no way hinders shoulder joint movement, only needing replacement by medical staff after 

7 days.
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CONCLUSIONS

In conclusion the use of FIT® plasters, as support to alleviate painful symptoms and improve 

function in rotator cuff tendinopathies, has so far been studied little in literature, but there are 

preliminary studies on devices with these properties that have shown a certain effectiveness, in 

stimulating activation of the endogenous analgesic action and in particular the absence of adverse 

events. On the base of the safety of this technology and promising results of our study, further 

studies should be encouraged to confirm its effectiveness, increasing the sample number and 

follow up so as to demonstrate definitely that the use of technologies, on which FIT® plasters is 

based, may be a valid alternative as “non-medicated pain relief”.

REFERENCES
1. Paoloni JA, Appleyard RC, Nelson J, Murrell GAC. Topical Glyceryl trinitrate application in the treatment of chronic supraspinatus 

tendinopathy. Am J Sports Med 2005; 33(6): 806-13
2. Lee CH, Roh JW, Lim CY, Hong JH, Lee JK, Min EG. A multicenter, randomized, double-blind, placebo-controlled trial evaluating the 

efficacy and safety of a far infrared-emitting sericite belt in patients with primary dysmenorrhea. Complement Ther Med 2011; 
19(4): 187-93

3. Ke YM, Ou MC, Ho CK, Lin YS, Liu HY, Chang WA. Effects of somatothermal far-infrared ray on primary dysmenorrhea: a pilot study. 
Evid Based Complement Alternat Med 2012.

4. Matsushita K, Masuda A, Tei C. Efficacy of Waon therapy for fibromyalgia. Intern Med 2008; 47(16): 1473-6.
5. Masuda A, Koga Y, Hattanmaru M, Minagoe S, Tei C. The effects of repeated thermal therapy for patients with chronic pain. 

Psychother Psychosom 2005; 74(5): 288-94.
6. Conrado LA, Munin E. Reduction in body measurements after use of a garment made with synthetic fibers embedded with ceramic 

nanoparticles 2011; 10(1): 30-5.
7. Bagnato GL, Miceli G, Atteritano M, Marino N, Bagnato GF. Far infrared emitting plaster in knee osteoarthritis: a single blinded, 

randomised clinical trial. Reumatismo 2012; 64(6): 388-94.
8. Lai CH, Leung TK, Peng CW, Chang KH, Lai MJ, Lai WF, Chen SC. Effects of far-infrared irradiation on myofascial neck pain: a 

randomized, double-blind, placebo-controlled pilot study. J Altern Complement Med 2014; 20(2): 123-9.
9. Wong CH, Lin LC, Lee HH, Liu CF. The analgesic effect of thermal therapy after total knee arthroplasty. J Altern Complement Med 

2012; 18(2): 175-9.



27

FIT LADY
SCIENTIFIC FILE

REPORT OF CLINICAL MONITORING OF THE SAFETY 
AND THE FUNCTIONALITY OF USE OF A CLASS I MEDICAL DEVICE

UNIVERSITA’ DEGLI STUDI DI PAVIA 
DIPARTIMENTO DI MEDICINA INTERNA E TERAPIA MEDICA  

(Direttore: Prof. Plinio Richelmi) 

DEVICE NAME FIT LADY PATCH 

MANUFACTURER D.FENSTEC S.R.L.

SCIENTIFIC TECHNICAL COMMITTEE Bio Basic Europe S.r.l. 
 Plinio Richelmi, Ornella Pastoris 
 Fernando Marco Bianchi, Marta Benedetta Brumana, Alessandra 

Cantù, Antonella Colombo, Alessandra Di Benedetto, Evelyn 
Falconi Klein, Laura Mainardi, Silvia Violetti,

 Umberto Pianca, Claudio Angelinetta,
 Melania Battistella,  Silvia  Busoli Badiale, Daniela Gandini,
 Antonella Praticò, Eliana Regola, Francesca Vallotto. 

SCIENTIFIC PERSON IN CHARGE Plinio Richelmi  
 Professore Ordinario di Farmacologia 
 Direttore del Dipartimento di Medicina Interna e Terapia Medica 
 Facoltà Medicina e Chirurgia Università di Pavia 
 Via Ferrata  6- 27100 Pavia 

MEDICAL DIRECTOR AND  Fernando Marco Bianchi 
CLINICAL EXPERIMENTER Medico Chirurgo - Specialista in Dermatologia e Venereologia.  

Direttore sanitario e Consulente CDC – Istituto di Ricerche 
Dermo-Cliniche 

 Viale Misurata, 59 – 20146 Milano 

QUALITY CONTROL Claudio Angelinetta 
 Laurea in Chimica presso l’Università degli Studi di Milano 

Specializzato in Scienza e Tecnologie Cosmetiche presso 
l’Università degli Studi di Milano 

 Direttore Tecnico BIO BASIC EUROPE S.r.l. 
 Via Antonio Panizzi, 10 - 20146 Milano 

PERSON RESPONSIBLE FOR THE REPORT Silvia Busoli Badiale 
 Laurea Specialistica in Biotecnologie Medico Farmaceutiche 

presso l’Università degli Studi di Ferrara 
 Efficacy Tests Department -  BIO BASIC EUROPE s.r.l. 

DOCUMENT TYPE Report of clinical monitoring of the safety and the functionality 
of use of a class I medical device

DATE 30th August 2017



28 29

FIT LADY
SCIENTIFIC FILE

REPORT OF CLINICAL MONITORING OF THE SAFETY AND THE FUNCTIONALITY OF 
USE OF A CLASS I MEDICAL DEVICE

MEDICAI DIRECTOR AND 

CLINICA/ EXPERIMENTER

Fernando Marco Bianchi  

Direttore sanitario e Consulente CDC – Istituto di Ricerche 

Dermo-Cliniche 

Viale Misurata, 59 – 20146 Milano

Signature Date

QUALITY CONTROL Claudio Angelinetta  

Direttore Tecnico B10 BASIC EUROPE s.r.l. Via Antonio Panizzi, 

10 - 20146 Milano 

Signature Date

SCIENTIFIC PERSON IN CHARGE Plinio Richelmi  

Professore Ordinario di Farmacologia 

Direttore del Dipartimento di Medicina Interna e Terapia Medica 

Facoltà Medicina e Chirurgia Università di Pavia 

Via Ferrata  6 - 27100 Pavia 

Date

MEDICAL DIRECTOR AND CLINICAL EXPERIMENTER, QUALITY CONTROL

AND SIGNATURES page 28

SYNOPSIS OF THE CLINICAL  MONITORING page 30

SUMMARY page 33

EXPERIMENTAL PART  page 34

EXECUTION OF THE TEST page 34

SUMMURIZING TABLES OF THE VALUES page 36

CONCLUSIONS page 46

BIBLIOGRAPHY page 46

ENCLOSURE D: PLACEMENT OF PATCHES INFOGRAPHIC  page 47

All the rights are reserved. This scientific technical document is protected by Copyright. 
No part of it can be reproduced in any way without the preventive authorization written of Bio Basic Europe S.r.l 
Based on our experience we advice to check every 3 years its compliance with the guidelines in force. 



30 31

FIT LADY
SCIENTIFIC FILE

SYNOPSIS OF THE CLINICAL MONITORING

TITLE Report of clinical monitoring of the safety and the functionality of use of a 
class I medical device

REPORT N° 1702D03F-1 

NAME OF DEVICE PATCH FIT LADY 

DESCRIPTION OF 
THE PROCEDURES 

The FIT LADY PATCH medical device was investigated comparatively (placebo 
VS evolving patch) to evaluate its action in providing relief in presence of 
painful sensations associated with menstrual cycle. The device system is 
to be used only in accordance with the approved Investigational Plan on 
subjects who have signed an informed consent form. Device use is limited 
to the approved study investigators.

OBJECTIVES The study shall identify clearly the hypothesis and objectives, primary and 
secondary, of the clinical investigation and the populations for which the 
device is to be used in the investigation. 
These shall include as appropriate the particular:
• Claims and intended performance of the device must be verified. This may 

include implicit in the intended purpose of the device as well as those made 
explicit in labeling, instructions for use or promotional material. It should be 
clearly stated whether or not the determinations of the long term effect are 
part of the objectives of the current clinical investigation.

•  Risk and foreseeable adverse device effects that are be assessed.
• Specific hypotheses to be accepted or rejected basing on the criteria and 

specifications of the evaluated medical device.
Claims and performance: 
The disposable FIT LADY patch useful in the presence of painful sensations 
associated with menstrual cycle, based on FIR technology that reflects body 
infrared, contributes to the attenuation of the pain sensations associated with 
the menstrual cycle. For the treatment people must apply three patches, 
respectively one at the right ovule level, one on the left ovary level and one on 
the L3 vertebra level, they are kept in place for 5 days.
Risk and foreseeable adverse effects: 
The plasters are not to be used on wounds or on broken or reddened skin. The 
products are non-sterile and do not contain any form of medication. If you 
suffer from specific blood circulation (especially to do with microcirculation) 
or muscular problems, seek the advice of your GP before applying the plasters. 
Do not apply a plaster if it shows any sign of wear or defects. If any reactions 
to the plaster occur, for example itchiness or reddening, remove the plaster 
immediately.
Primary Objective:
• Confirm the skin tolerability of “PATCH FIT LADY” medical device.
Secondary Objectives:
• Verify whether the use of the medical device “PATCH FIT LADY” helps relaxing 

the muscular tension of the affected area, thanks to  the ability to reflect 
body infrared, it helps relieve the painful sensations associated with the 
menstrual cycle.

• Asses effect of “PATCH FIT LADY” treatment on quality of life.

TYPE OF THE 
INVESTIGATION

Comparative, double-blind monocentric clinical monitoring – 2 groups of 20 female 
patients each one. They are selected for menstrual painful sensations. A group uses 
the FIT A patch (force 0 = placebo); a group uses the FIT C patch (force 3 = active in 
evolution).

DURATION TEST Beginning date April 2017

Ending date June 2017

CENTER(S) / 
COUNTRY(IES)

The study was coordinated by The Dermo-Cosmetic and medical R&D center 
- Bio Basic Europe s.r.l., supervised and carried out at the medical studio of 
Dr. Fernando Marco Bianchi

PATIENTS / GROUPS 40 female patients 
2 groups of 20 female persons affected by painful menstrual cycle

INCLUSION CRITERIA Patients have been selected and included in the study. The selection has 
been done according to the undermentioned inclusion criteria:

• 18-40 years old
• Painful menstrual cycle
• Patients who gave their consent to participate in this test and to use their 

personal data
• Promise not to change their usual daily routine
• No psychological diseases
• No atopy in the anamnesis

EXCLUSION CRITERIA Patients with the following criteria were not recruited for this test: 
• Sensibility to one of the device component
• Patients who do not consent to the use of personal data

CONCOMITANT 
MEDICATION  
CON-COMITANT DEVICE

None. In case of any concomitant treatment it will be reported.

EFFICACY ENDPOINT Attenuation of pain sensation associated to menstrual cycle.

TOLERABILITY
SAFETY ENDPOINTS

During the test side-effects may occur by using the medical device. In order 
to guarantee the safety of the patient, any side-effects had to be written 
on the Patient sheet. To evaluate the skin tolerability of the medical device, 
any changes affecting the skin such as erythema and edema have been 
recordered.

QUALITY OF LIFE Has been evaluated the improvement of patient’s quality of life (reduction of 
discomfort), thanks to a reduction of pain sensation. 

SKIN TOLERABILITY: During medical device use, the state of the skin of the 
patients has been evaluated. To evaluate the variations of the skin parameters 
in a specific period of time, numerical values are given (see pag.15).
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SUMMARY

The medical device underwent a comparative, double-blind monocentric clinical monitoring in 

order to verify whether it helps to attenuate the painful sensation  associated with menstrual 

cycle and the  tolerability of the product following the application. Compliance of use is 

evaluated too. 

This clinical monitoring was coordinated by The Dermo-Cosmetic and medical R&D center - Bio 

Basic Europe s.r.l., supervised and carried out at the medical studio of  Dr. Fernando Marco 

Bianchi (M.C. – Dermatologist, Venereologist  and Medical Hydrology specialist). 

40 female patients were selected and divided into 2 groups of 20 patients each, aged 18-40 

with painful menstrual cycle. A group uses the FIT A patch (force 0 = placebo); a group uses 

the FIT C patch (force 3 = active in evolution). 

Patients of each group used the product by applying 3 patches in specific body areas for 5 

consecutive days, respectively one at the right ovary level, one on the left ovary level and one 

on the vertebra L3 level in order to evaluate which one helps attenuate painful sensations. 

During this period, specific clinical parameters such as: erythema, edema, attenuation of the 

intensity of the pain sensation associated with menstrual cycle are evaluated. 

All the evaluations concerning the product given by patients in the sensorial test were collected 

at the end of this test. The score they gave is according to the VNS scale (0-10 where 0 is 

minimum value and 10 the maximum one).

STATISTICAL
METHODOLOGY

IPatients are evaluated both at the beginning and at the end of the treatment 
using the same operator and the same value instrument:
First evaluation: the first day of treatment beginning
Last evaluation: after 5 days of treatment
The experimental model: we evaluate the quantitative variation of a 
parameter both at the beginning and after a treatment on the same patients 
of the same group or between different groups.
The study objective is to evaluate whether there is a statistical significant 
difference between the first data and after 5 days of treatment. 
Comparison pre-during-post treatment 
Patients are evaluated both at the beginning and at the end of the treatment 
using the same value instrument and the same operator.
Clinical parameter 
Attenuation of the intensity of paiful sensation associated with mestrual 
cycle
The statistical analysis of clinical parameters, which provide a numerical 
evaluation using specific scales depending on the evaluated parameter (VNS 
scale, from 0 to 10), was carried out through the non-parametric Friedman 
test with a fixed threshold of acceptability at 5%.
Self-evaluations 
Patients opinions are also taken. This self-evaluation was performed 
according to VNS scale where 0 corresponds to the minimum value and 10 
is the maximum one. The statistical analysis was carried out through the 
Student «t» test: we decided to fix the threshold of acceptability at 10%.

METODOLOGIA 
STATISTICA   

No study extension
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EXPERIMENTAL PART
DEVICE NAME

FIT Lady Patch

USE 

Samples of the tested product were used during 5 days of painful menstrual cycle, as written in the 

directions of use.

• Remove the plaster from the base

• Apply the plaster(s) on the point where pain is felt, ensuring that skin is clean, dry and hair-free

• Wait for approximately two minutes before moving to ensure the plaster adheres fully to the 

skin

• Keep the plaster on for 5 days

• Continue the treatment until the sensations improve

• The plaster will continue to work even if it gets wet (e.g. in the shower)

Three patches (see Annex D) are applied for the treatment, respectively one at the level of the right 

ovary, one at the left ovary level and one third at the level of the vertebra L3 and they are kept in place 

for 5 days.

COMPOSITION

See technical file.

EXECUTION OF THE TEST
CLINICAL PARAMETRS

• Skin alterations (erythema, edema)

• Attenuation of painful sensations intensity associated with menstrual cycle  (VNS scale, from 0 

to 10)

The readings and evaluations  are taken:

• at [T0] (basal value), before the product application

• after the product use: after 5 days [T5]

SELF - EVALUATION

This self-evaluation concerning the product was performed according to VNS scale where 0 is the 

minimum value and 10 the maximum one. The evaluations are taken at several times:

• After 5 days of product application

TABLES FOR CLINICAL EVALUATION OF SAFETY
SKIN ALTERATIONS (SKIN TOLERABILITY) 

The skin state of the patients during the period of use of the product was evaluated. To evaluate the 

variations of the skin parameters in a specific period of time, the following numerical values were given:

ATTENUATION OF THE INTENSITY OF PAINFUL SENSATION ASSOCIATED WITH  MENSTRUAL CYCLE  

For this parameter we used the VNS scale (from 0 to 10, 0 corresponds to the minimum value and 10 

is the maximum one). The INTRA and INFRA-GROUP statistical analysis has been performed using the 

Friedman Test with a fixed threshold of acceptability at 5%. 

EVALUATION AND RECKONING OF SENSORIAL EVALUATIONS 

For the sensorial parameters we used the VNS scale (from 0 to 10, 0 corresponds to the minimum 

value and 10 is the maximum one).

INFRA-GROUP: The statistical analysis has been performed using Student « t » test: we decided to fix 

the threshold of acceptability at 10%.
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No skin alterations
have been recorded

No skin alterations
have been recorded

SUMMARIZING TABLES OF THE VALUES 

CLINICAL EVALUATIONS OF SKIN TOLERABILITY

Skin tolerability 

ATTENUATION OF PAINFUL SENSATION INTENSITY ASSOCIATED WITH 
MENSTRUAL CYCLE

At time T0, no statistically significant differences between the two groups. While there is a 

statistically significant difference between the FIT A group and the FIT C  group after 5 days of 

application of the patches.

During the 5 days of application of the device, we 

evidence an average reduction of the painful 

perception of: 

• 28% for the FITA group

• 85% for the FITC group

Pa
in

 in
te

ns
ity

T0 - average T5 - average

Attenuation of the intensity of pain perception 
associated with the menstrual cycle
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AUTOVALUTAZIONE 

CEROTTO FIT A - PLACEBO
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CEROTTO FIT C - IN EVOLUZIONE
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There are statistically significant differences between the FIT A group and the FIT C 

group for all questions, except for comfort in use and the glue residual demands.. 

CONCLUSIONS

According to the obtained results we can state that the class I medical device: 

PATCH FIT LADY 

On the patients who underwent the clinical test has confirmed to have a good 

tolerability and the ability to reduce discomfort and painful perception during 

menstrual cycle, with regard to the reflective force FIT C. The medical device has 

also proved to have a good acceptability, improving the quality of life of patients.
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