
Goswami et al RJLBPCS 2022          www.rjlbpcs.com           Life Science Informatics Publications 

© 2022 Life Science Informatics Publication All rights reserved 

Peer review under responsibility of Life Science Informatics Publications 

2022 Nov - Dec RJLBPCS 8(6) Page No.47 

 

Original Review Article                            DOI: 10.26479/2022.0806.04 

A REVIEW: ROLE OF ELECTROMAGNETIC FIELD IN  

CURE OF WOUND HEALING 

Vinyas Goswami1*, Nilaksha Goswami1, Srikant Sharma2 

1. Department of Physics, Sunrise University, Alwar, Rajasthan, India. 

2. School of Applied Sciences, Shri Venkateshvara University, Gajraulla, Amroha, Uttar Pradesh, India.

 

ABSTRACT: Low-frequency magnetic fields induce circulating currents within the human body. 

The strength of these currents depends on the intensity of the outside magnetic field. If sufficiently 

large, these currents could cause stimulation of nerves and muscles or affect other biological 

processes. Electromagnetic fields have shown a promising potential for treatment of various injuries. 

Various methods have been proposed for wound treatment including electric flow treatment, EMF 

treatment, static attractive field, and joined attractive field. The current review surveys the most 

current EMF based techniques for wound medicines and think about their effectiveness for each 

twisted. Furthermore the proposed components of activity of these procedures were audited. Among 

various strategies, Electric charge flow treatment shows additional promising consequences for 

wounds. Besides, various boundaries impact the helpful presentation of ET and EMFT including 

electrical characteristic properties of living organs just as actual boundaries of incitements. For 

additional advancement of EMF based medicines for wound, it is important to foster more 

quantitative evaluations for wound recuperating. 
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1.INTRODUCTION 

The historical backdrop of electromagnetic field (EMF) application and examination has been 

buried in mystery and doubt, none more so than early government-supported undertakings, whose 
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exercises were rarely plainly portrayed. There are some significant principal terms and parameters, 

which used in medication and wellbeing. An attractive field (MF) is an attractive power that 

stretches out from a magnet and can be either static or dynamic. These MFs are created by electric 

flows and explicitly because of electron development in (DC) or (AC) bearings. In AC flow, the 

power is moving to and fro and, accordingly, produces a unique attractive field. The more prominent 

the current, the more noteworthy the attractive field. An EMF by definition alludes to a dynamic or 

fluctuating MF and contains both an electric and an attractive field. A particular that regularly is 

referred to is the rate or recurrence of electromagnetic energy, which alludes to the quantity of 

variances and is communicated in hertz or cycles each second. One more significant boundary used 

to portray or describe an EMF is the frequency, and on the grounds that EMFs are commonly 

conceptualized as waves with pinnacles and box, the frequency is the distance between peaks of a 

wave. A DC current has a zero recurrence rather than gamma and infinite beams, which by 

correlation, have an exceptionally high recurrence. All EMFs are equipped for going through space 

at a significant stretch and can apply impacts from far off. These fields convey energy and can be 

portrayed either as far as particles (photons) or waves, exhibiting attributes of both. Note that 

photons are bundles of energy that can shift as far as the measure of energy they convey. The energy 

level of a photon is identified with the recurrence it conveys, with higher recurrence photons having 

higher energy levels. The Figure portrays how the electromagnetic range and noticeable light 

structures a little part of the absolute spectrum. The electromagnetic spectrum shows that different 

range of wavelength in different region. The visible region falls before ultraviolet and infrared range 

and the visible wavelengths cover a range from approximately 0.4 to 0.7 µm. The longest visible 

wavelength is red and the shortest is violet. 

2. Medical Biophysics 

Another significant qualification we should make is that of endogenous fields (delivered in the body) 

versus exogenous fields (created outside of the body). These exogenous fields can be additionally 

partitioned into regular fields (Earth’s geomagnetic field) versus counterfeit or man-made fields, 

like transformers, power lines, clinical gadgets, machines, and radio transmitters. In clinical 

biophysics, an ionizing EMF (gamma or x-beams) alludes to radiation energy sufficiently able to 

disturb the cell core and unstuck electrons from a molecule. Ionization has been portrayed in a 

continuum of solidarity from extremely amazing to exceptionally feeble. High-energy (high 

recurrence) gamma and xbeams have high ionizing potential, though apparent light radiation has 

frail ionizing abilities. Different sorts of radiation openness are of concern, including intense (brief 

length) openness to high-energy fields, which have been widely considered. In any case, similarly 

as or perhaps more significant are the more drawn out (longer span) openings to non-or frail ionizing 

radiation found in like manner family, work, and sporting applications. Delayed openness to what 

in particular is by and large considered or delegated, non-ionizing radiation in the low recurrence 
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range (300-10,000 Hz), to amazingly low recurrence (ELF; 1-300 Hz) range, is a significant inquiry 

that we will consider [1]. Patients report pain as being the most difficult part of having acute and 

chronic wounds. Pain in acute wounds, as a result of injury or surgery, is known to interfere with 

wound healing [2]. Acute wounds normally undergo a complex healing process, which ultimately 

leads to a completely healed wound. The process of acute wound healing is typically divided into a 

series of overlapping phases, which include: homeostasis, inflammation, and proliferation, wound 

contraction and remodeling [3]. Normal would healing in the skin should result in the restoration of 

skin continuity and function. Nevertheless, there are a number of responses which can occur 

following a coetaneous injury; normal repair in the adult human skin should typically produce a fine 

line permanent scar, however, abnormal healing can result in excessive healing where there is an 

increased deposition of connective tissue leading to the formation of hypertrophic and keloid scars 

or either can deficient healing where there is insufficient deposition of connective tissue and 

therefore, new tissue formation is incomplete and can result in the formation of chronic wounds [4]. 

3. Paradoxical Responses 

Although it has been realized that drawn out openings to emphatically ionizing EMFs can cause 

huge harm in organic tissues, [5] late epidemiologic examinations have involved long haul openings 

to low-recurrence, wavering, nonionizing, exogenous EMFs, for example, those produced by 

electrical cables—as having wellbeing risks. Simultaneously, there have been revelations through 

research that likewise recommend that ELF radiation can have restorative recuperating impacts in 

tissue. Similar to the "particularity" found in drugs (in that, a specific medication will focus on a 

bunch of receptors prompting a remedial impact), so too can electromagnetic radiation be designed 

in such a way that prompts a particular effect(s). The design cycle has had a coherent beginning 

stage, that is, see what endogenous tissue electrical flows as of now resemble. At the point when we 

inspect organic flows, like nerve/muscle action, heart release, and cerebrum electrical action 

utilizing electromyography, electrocardiography, or electroencephalography, individually, one really 

want to hypothesize with regards to the idea of the knowledge being conveyed by the powerless 

EMFs being created. The investigation of this peculiarity could have extraordinary symptomatic and 

restorative worth. It has been recommended that changes in the endogenous EMF of cells and tissue 

might prompt illness, with rebuilding of right EMFs prompting tissue mending [6]. Actual redresses 

to the side, there is a developing group of proof recommending that mental "auto rectification" is 

conceivable, implying that we are equipped for automatic and remedying our individual 

electromagnetic profile. Furthermore, in light of the fact that all living matter produces some degree 

of radiation by means of our endogenous EMFs, this may assist with clarifying the beneficial 

outcomes of many types of treatments from positive symbolism and biofeedback to needle therapy 

and extremity work. For those per users who struggle understanding or liking the chance of 

perplexing reactions, that is, the way electromagnetic radiation can be both awesome and 
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additionally exceptionally terrible for us, we utilize a pharmacotherapy similarity for explanation. 

It is hard to envision a generally more remedially significant medication than penicillin as far as the 

quantity of lives it has saved and the bleakness saved by its utilization. All things considered, 15% 

to 20% of the populace is sensitive to it, and a little yet critical extent of these individuals will have 

an anaphylactic response to the medication, putting them in danger for hospitalization and even 

demise [6]. Notwithstanding this surprising affectability to the medication, it keeps on being a 

significant prescription with clear cut benefits. In a similar way, a comparable peculiarity exists in 

regards to electric or electromagnetic radiation. There are presumably helpless people in the 

populace who respond unfavorably to electromagnetic radiation inside specific recurrence ranges 

dependent on their one of a kind endogenous electromagnetic profile. An illustration of the 

incomprehensible impact may be the situation of melatonin, which is discharged by the pineal organ 

and thought to control biorhythms. Melatonin is known to be oncostatic, halting specific disease 

development. Low degrees of beat electroattractive field (PEMF) application has been exhibited to 

stifle melatonin, subsequently smothering an enemy of disease impact and hindering circadian 

capacities like rest [7]. 

4. Applications Of Bioelectromagnetic 

There is a further differentiation among bioelectromagnetic (BEM) gadgets—regardless of whether 

they are warm or non-warm. Certain modalities produce heat in tissues and others don't. Biologic 

non thermal implies that a methodology doesn't cause critical gross tissue warming. Truly non 

thermal alludes to being beneath the warm commotion limit at physiologic temperatures. The energy 

level at warm clamor is a lot of lower than that needed to cause warming of tissue, so any truly non 

thermal application is consequently organically non thermal. Some applications are that utilization 

electromagnetic radiation incorporates the whole group of treatments known as electro-physical 

specialists. These are utilized fully intent on lessening torment, muscle fits, irritation, as well as 

working on shallow/profound flow status and ensuing mending potential [8]. It is essential to take 

note of that electro-attractive energy regularly is utilized to survey or help with the indicative 

interaction when utilized in electromyography, biofeedback, electroencephalography, electro-

retinography, and in imaging tests like attractive reverberation, positron emanation tomography, 

processed tomography (CT), ultrasound, and radiography applications.  

5. Electro-Physical Agents 

There are a few new spaces of EMF application, including bone fix, wound mending, nerve 

incitement, tissue recovery, osteoarthritis treatment, and electroacupuncture. The mending of non-

association bone cracks utilizing different sorts of electromagnetic energy including low-level 

electric flows (miniature flows) have become famous. Ultrasonic (radio waves) additionally have 

been utilized for bone mending with comparable outcomes. At last, PEMFs have become famous in 

Canada, Europe, and Asia, less so in the United States, yet their utilization is developing as well. 
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The subject of electromagnetism can be both confounding and disputable, yet I think that it is 

charming and entrancing. The historical backdrop of electromagnetic field  (EMF) application and 

examination has been buried in mystery and doubt, none more so than early government-supported 

ventures whose exercises were rarely obviously depicted. Efficacy of electromagnetic bone fix 

treatment has been affirmed in twofold visually impaired trials [9]. The FDA has endorsed the 

utilization of PEMFs for bone fix purposes. In Canada, the utilization of PEMF is extremely normal 

in recovery in both emergency clinic based and short term areas. PEMFs are utilized for the 

treatment of osteoarthritis, headache migraines, and in complex provincial agony disorders or 

thoughtfully kept up with torment states (in the past known as RSD). Their far reaching use has not 

been related with critical aftereffects, and they are by and large considered standard and therapeutic. 

The utilization of EMFs for headstrong bone crack fix addresses a stage toward acknowledgment 

and comprehension of the significance this type of energy addresses in the recuperating system and 

life overall. The aggregate work of [10] has all acted to reveal insight into the conceivably significant 

job those power plays in the association and working of living things. Barker et al [11] has better 

explained the connection between particle carriers and particle channels to the electric activity of 

cells and tissues. Particle focuses go about as triggers with associative electric angles being followed 

along flagging falls until quality articulation is changed in the core. The possibility that all living 

tissue is moving, reverberating in exchanging fields (ELF EMF), is basic to the biologic 

electromagnetic paradigm [12].  

6. Electro-Medicine 

There is a baffling exhibit of electro-clinical gadgets in the commercial center today—a considerable 

lot of those being utilized in non-intrusive treatment/medication. What separates them from one 

another are the boundary particulars regularly communicated in electrotherapy language as 

waveform (topsy-turvy biphasic, balanced biphasic, and so on), recurrence, stage heartbeat and burst 

length, extremity, and adequacy. These terms portray the fundamental attributes of electrotherapy 

gadgets utilized in medication today. Gadgets like transcutaneous electrical neuromuscular 

incitement (TENS), interferential flow (IFC), direct flow (DC), miniature flow (MENS), high-

voltage incitement, and electric muscle incitement (EMS) have their own special electromagnetic 

mark yet are by and large non-warm inside the ordinary scope of patient force values. Other types 

of electromagnetic unearthly energy incorporate the different types of light energy utilized in lasers 

and sound energy utilized in ultrasonic applications. The utilization of both light and sound waves 

in medication is expansive in application and these energy structures can be warm or non-warm, 

contingent upon the power/force particulars, with profundity of not really settled essentially by 

frequency in phototherapy and recurrence in electrotherapy. Different types of nuclear power in 

medication incorporate shortwave diathermy, 

microwave, and hydrotherapy. Other non-warm applications incorporate percutaneous electrical 
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incitement (PENS), ion-tophoresis, radiofrequency (RF), infra-red and bright treatments. It is felt   

that non thermal exogenous EMFs can possibly apply huge biologic impacts in living organic 

entities. These impacts can either be destructive or advantageous, contingent upon openness 

boundaries and vulnerability factors (bio-affectability). The biophysical impacts by which EMFs 

may follow up on bio-particles are extremely mind boggling for this report. Notwithstanding, work 

by Bullock & Barnes, may be useful for those leaned to additional review this phenomenon [13-14].  

7. Biohazards Of EMFS 

There have been many reports in the past connecting persistent openness to EMFs with different 

sorts of morbidities, including different malignant growths and all the more as of late diabetes. Cases 

of exorbitant microwave openings (cells) causing mind growths have been investigated and 

discoveries keep on being debated. There is proof that cerebrum capacity can be adjusted with 

ongoing openness to 900 MHz radiation created misleadingly by a generator utilizing rodents as the 

subjects under study [15]. There are numerous sentiments embraced from similarly as numerous 

administration offices and specific vested parties, including the World Health Organization whose 

team regarding the matter inferred that there isn't sufficient proof to involve EMF in youth leukemia, 

which was, and is, maybe the most presumed pathology connected to EMF [16]. The Canadian 

government appears to concur and has said it sees no unmistakable connection between normal 

electromagnetic openness levels and any morbidity [17]. A few investigations have tracked down 

huge expansions in relative danger for conditions, like leukemia, because of EMF openings from 

such sources as radio transmitters and electric transmission lines [18-19]. In the United Kingdom, a 

maybe more judicious arrangement coming from a more mindful translation of the writing to date 

has prompted a development strategy that denies new private structures from being raised inside 60 

meters of existing power lines. A late concentrate by Havas et. Al. observed that EMFs were 

involved in lifting glucose levels in patients with diabetes and in those with prediabetes [20]. He 

observed that by controlling the EMF levels in the climate (messy power) he could handle plasma 

glucose levels. Furthermore, he appraises that upwards of 5 to 60 million diabetics worldwide might 

be impacted by significant degrees of EMF radiation. Diabetes mellitus (DM), belongs to the 

elegance of metabolic sicknesses which the main symptom related to this disorder is the excessive 

sugar ranges in blood for a protracted period [21].  Havas eludes to EMF-helpless hyperglycemic 

people as type 3 diabetics. Not at all like those with type 1 and 2 diabetes whose infection is made 

by an absence of insulin or obstruction insulin, individually, has the sort 3 diabetic patient raised 

glucose because of natural triggers [20]. 

2. CONCLUSION 

The cooperation between living beings and electroattractive fields has all the earmarks of being both 

unpretentious and convoluted, with ebb and flow research just having started to expose this point. 

The future will bring better and more noteworthy examination endeavors and ideally uncover the 
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strange and minimal comprehended connection among EMF and life. The early disclosures by 

Robert Becker that injury and recuperating each have their own flow attributes, and later, Pohl 

noticing an electric field in living cells in culture do loan trustworthiness to the likelihood that living 

creatures have electrically intervened organization. It is realized that bone displays a piezo-electric 

impact through its electromechanical properties to such an extent that weight - bearing powers act 

to motion toward the undifferentiated cells in bone whether to become osteoblasts or osteoclasts—

predictable with Wolff's law of bone redesigning. Our perception in space explorers (no gravity-

instigated osteopenia) is reliable with these findings [21-22]. It is fascinating to take note of that the 

piezo-electric property of bone has been ascribed to the collagenous organization innate inside bone. 

In the event that this perception is precise, the ramifications would be critical on the grounds that 

collagen is basic to organs and delicate tissue, particularly the myofascial system [22-26]. Again, 

for those so slanted, a visual work of art as a DVD named "Walking around the Skin" was made by 

specialist Jean-Claude Guimberteau, MD, and won't disillusion those intrigued by further finding 

the engineering of sub dermal collagenous designs. Utilizing powerful microscopy his work will 

take you on an excursion never seen, one that upholds the association between electromagnetic 

energy and the living creature.  
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