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Abstract  

    Infrared radiation has wavelengths between 780nm and 1000μm. It is well absorbed by living organisms and is 

perceived as heat. The mechanisms of action of infrared rays on humans are still little known, however their 

effects on living tissues are well known, particularly useful in the treatment of various diseases and disorders, in 

the reduction of wound healing times, in weight loss, in non-surgical body remodelling, in photo-rejuvenation, in 

muscle recovery, in improving sleep quality, in relaxation and in many other applications in medicine, non-

invasive aesthetic medicine, beauty, fitness and wellness. This brief communication aims to provide an overview 

of the use of infrared and related devices in these fields of application, grouping them according to (1) medical 

applications, (2) non-invasive aesthetic medicine applications and beauty treatments and (3) for home wellness 

use. 

Introduction  

    The infrared (IR) is an invisible form of 

electromagnetic radiation with wavelengths between 

780 nm and 1000 μm and it is divided into three 

different bands (according to standard 

ISO20473:2007): near-infrared, mid-infrared and far-

infrared rays. Near-infrared rays (NIR) have the 

wavelengths between 0.78 μm and 3.0 μm, the mid-

infrared rays (MIR) have the wavelength between 3.0 

μm and 50.0 μm and the far-infrared rays (FIR) have 

the wavelengths between 50.0 μm and 1000.0 μm 

[1,2]. 

 

    IR rays are absorbed by living organisms [3] 

through photoacceptor molecules (endogenous 

chromophores) and are perceived as heat [4]. They 

show numerous photophysical, photochemical and 

photobiological responses on the biological tissues 

with which they come into contact, due to their heat-

related effects and their non-heat-related effects [5-7], 

although their exact mechanisms of action still need 

to be clarified. 
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    Infrared rays are used in all fields of science, from 

astrophysics to laboratory and analysis instruments, 

for temperature measurements (thermometers, 

thermal imaging cameras, night vision goggles, aerial 

surveys) and are also used for medical or beauty 

purposes. The present brief communication aims to 

give an overview of the use of infrared on human 

beings: 1) in the medical field, 2) in non-invasive 

aesthetic medicine and in beauty treatments and 3) in 

home-care uses. All types of medical and aesthetic 

lasers that emit frequencies in the infrared spectrum, 

both surgical and non-surgical, are excluded from this 

report. 

 

Medical applications 

    IR rays have been studied and tested for their 

therapeutic use in the treatment of various diseases 

and disorders and in reducing wound healing times 

[8,9]. 

 

    There are a large number of studies in the scientific 

literature, mostly referring to the use of FIR, that 

demonstrate their beneficial use or protective and/or 

improvement effects in the complementary treatment 

of cardiovascular diseases (CVD) [10], autoimmune 

disorders [10], skin problems, such as vesicular 

eruptive disease of Herpes Simplex Labialis (HSL) [11] 

and bacterial infections [12], neurodegenerative 

disorders, such as Alzheimer's and Parkinson's 

diseases [9,13],chronic health illness [10], such as 

diabetes mellitus [10], chronic kidney disease [10], 

chronic pain [10,14,15], chronic fatigue syndrome 

[10,16] and fibromyalgia [10,17,18]. In addition, it has 

been reported that IR rays can alleviate depression 

and insomnia [10,19] and they have an antitumor 

action [9,20]. 

 

    IR finds application also in rehabilitation medicine 

with the aim of counteracting muscle contractures 

and pains and preparing muscles for massages and 

subsequent physiotherapy treatments. 

 

    The devices often used in medical treatments 

include FIR dry sauna cabins, FIR sauna blankets, IR 

bands, FIR heat lamps [21]. These devices are used 

both for general treatments and for localized 

treatments in specific areas of the body or face in 

hospitals, private clinics, and specialized medical 

centers. 

 

Non-invasive aesthetic medicine and beauty 

care  

    IR rays find wide application in non-invasive 

aesthetic medicine, in beauty and wellness 

treatments. Appropriate devices are used for various 

types of treatments on the face, on the body and on 

the scalp and aimed essentially at stimulating the 

biological processes of the human tissues, particularly 

in body toning, for slimming, for non-surgical body 

remodelling, for non-surgical lymphedema treatment, 

for hair regrowth, photorejuvenation, in muscle 

recovery of athletes after training and sports 

performance and in relaxation treatments [1,22,23]. 

The devices, thanks to the technology with which they 

are built, their purpose and the possibility of adjusting 

the emission power, allow safe, painless and non-

invasive treatments and are perfectly tolerated by the 

subject treated. 

 

    The devices that are included into these 

applications are the IR thermal blankets (called also 

sauna blankets or FIR blankets), the IR lipo laser 

paddles (called also soft laser), the IR heat lamps, the 

IR saunas and the IR caps (IR helmets) for 

hairdressers [1,2,21]. These devices allow to perform 

treatments on the whole body or localized treatments 

in specific areas, such as the thighs (for example in 

anti-cellulite treatments), the arms (for example to 

reduce fatty deposits or the bat wings blemish), the 

abdomen (to reduce fatty deposits) or scalp (for the 

treatment of alopecia, receding hairline, balding and 

thinning hair). In addition, via IR lamps, infrared rays 

are used to improve the absorption of cosmetic 

products applied to the skin and for heating hair and 

scalp i.e. for permanent wave setting and for hair 

colouring [1]. 

 

    The IR saunas (and similarly to them the Waon 

therapy and the Enseki sandbath), but also the IR 

sauna blankets, have been shown to have a general 

detoxifying effect and to reduce fatigue in athletes and 

improve muscle recovery after training sessions 

[24,25]. In addition, they have a general relaxation 

effect. 
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    IR devices used in this category of treatments, i.e. 

for non-invasive aesthetic medicine treatments and 

beauty treatments, are increasingly used by aesthetic 

medicine doctors, physio-aesthetic operators, 

beauticians and sports instructors and are 

increasingly present in clinics of aesthetic medicine, in 

physiotherapy and physio-aesthetic clinics, in weight 

loss centers, in beauty centers, in wellness centers, in 

spas, in sports centers and gyms.  

 

Use for home-care wellness treatments 

    IR rays are also used in everyday life. In fact, they 

can be integrated into various devices and accessories 

for home-care uses for the well-being and beauty of 

the body, as well as for treating pain trigger points 

and, in general, in local applications to relieve pain 

and inflammation.  

 

    Brushes equipped with infrared LEDs to smooth 

hair or to slow their loss are hand-held devices 

increasingly popular in homes as well as IR lamps and 

IR pens for treating pain trigger points. The former 

are also used in the home environment on limited 

areas of the body for the treatment of pain (for 

example neck pain and low back pain), muscle 

contractures, photo rejuvenation of the skin and cold-

related disease (ear, nose and throat disorders), while 

the latter are used for spot applications on the pain 

trigger points of the body or directly on the 

acupuncture points. 

 

    IR devices belonging to this category are low power 

devices, easy to use and that can be used by anyone 

without danger in a domestic environment. 

 

Discussion and conclusion 

    Nowadays, the use of infrared is quite widespread 

even outside medical practice, i.e. in beauty centers, in 

slimming centers, in gyms up to the house of each of 

us. This is due to the wide range of tools and 

technologies with different purposes of use that is 

therapeutic or aesthetic or aimed at wellness. 

 

    Although the precise mechanisms of action are not 

yet clear, IR rays act on the body through molecules 

and macromolecules, called photoacceptors. The 

interaction between living tissues and IR determines 

the development of heat within the tissues 

themselves. This heat does not derive from the 

heating of the air, but rather from the absorption of 

the IR radiation by the photoacceptors and is called 

"endogenous heat" because it develops in the tissues 

that receive the IR rays [1]. 

 

    These interactions determine the development of 

what are called heat-related effects, such as the 

vasodilatation of the capillaries, and explains the 

direct effects of the infrared action on the human 

body, which can be grouped into (1) stimulation of the 

peripheral circulation, which leads to improved tissue 

perfusion and oxygenation and so to metabolism 

reactivation; (2) anti-age and detoxifying action, with 

removal of free radicals and metabolic waste both 

from the extracellular environment (interstitial fluids) 

and from the intracellular environment, through the 

movement of intercellular liquids; (3) draining action, 

with reduction of lymphatic stasis in the tissues and 

edema; (4) toning action, with an increase in skin 

elasticity and a reduction in fat mass; (5) analgesic 

action on nerve endings and on muscle tissue, which 

leads to pain reduction and improvement of muscle 

recovery and sleep quality. 

 

    The heat-related effects are accompanied by 

nonheat-related effects, which bring together all the 

photochemical, photophysical and photobiological 

reactions and adaptations that follow the interaction 

of the photo-acceptors with the infrared rays, which 

are converted into biological signals, including the 

activation of pathways that lead to the activation of 

transcription factors that in turn lead to the activation 

of specific cellular genes and the consequent 

modification of the transcriptome [1,26,27]. 

 

    It is thanks to their constellation of effects that the 

IR radiation find such a wide application (1) in the 

complementary therapy of various disorders and 

pathologies in the medical field, (2) in non-invasive 

aesthetic medicine, (3) for beauty and wellness 

treatments, (4) for muscle recovery in sports and 

professional athletes, (5) to treat minor disorders or 

blemishes in home-care uses. In addition, it is 

interesting to report how the action of a single 
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infrared session has positive effects up to the next 48 
hours [28,29]. Beyond the scheduling of the sessions, 

this fact is very important in the design of routes 

aimed at slimming and firming the body in order to 

combine infrared sessions with proper nutrition and 

with appropriate physical activity to improve and 

speed up the results of non-invasive aesthetic 

medicine, but also of beauty and sports improvement 

paths. 

 

    In conclusion, IR rays have wide applications both 

medical and non-medical, for the face and body, for 

the treatment of various diseases and disorders and 

for non-invasive aesthetic applications and, in 

general, for individual well-being. This happens 

because the infrared rays interact very well with 

living tissues and are absorbed by photoaccepting 

molecules and biological structures. Their effects on 

the human body are very well known but their precise 

mechanisms of action are still to be highlighted more 

clearly. 
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