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Abstract
The wound healing properties of Pulsating Magnetic Field (PMF) therapy are 
evaluated in this study. In Pulsed Magnetic Field electrical energy is used to produce 
a series of magnetic pulses of low frequency and intensity through injured tissues 
whereby each magnetic pulse induces a tiny electrical signal that stimulates cellular 
repair. The normal healing process manifest in four stages 1. Debridement 2. 
Contraction 3. Epithelialisation 4. Remodelling. This study characterises the 
biomechanical changes that occur when standard cutaneous wounds are exposed to 
radiofrequency pulsed magnetic fields with specific dosage parameters in an attempt 
to determine whether the functional strength could be accelerated in wound healing. 
By exposing the wound to PMF of very low frequency and intensity it was found that 
the healing process could be accelerated. At our centre a four coil assembly has been 
fabricated and connected to a function generator which supplied a pulsating electric 
current or sine wave mode to the coil to treat small animals. Two groups of Wistar 
rats namely Group I and Group II containing eight animals in each group for whom a 
circular wound was created to the dorsal area of 1 cm diameter. Group I animals serve 
as control leaving to natural healing and Group II as experimental animals which is 
subjected to Pulsed Magnetic Field therapy daily for 30 minutes for the period of 30 
days. Daily measurement of the wound area was noted in each animal in both groups 
on a butter paper and the rate of healing calculated and represented graphically. It 
was seen that the experimental group which received PMF showed a statistically 
significant difference in rate of healing process than the control group which 
received no PMF.

Introduction

agnets are purported to aid wound Mhealing despite a paucity of clear 

scientific evidence. Although there is 

evidence in pilot study and clinical 

evidence supporting the use of magnetic 

fields to aid wound healing, its application 

for soft tissue healing including skin and 

tendons is still ambiguous. Strong 

evidence gained from research suggest 

that magnetic therapy may relieve pain, 

reduce inflammation, restore energy, 

increase blood circulation, prevent or 

reverse infections states and degenerative 
1diseases , supports the healing process in 

soft  t issue wounds suppressing 

inflammatory response at the cell 

membrane level to alleviate pain and 

increasing range of motion. The Pulsed 

Magnetic Field therapy has been shown to 

cover a wide range of conditions. The 

purpose of this study was to evaluate the 

effects of pulsed magnetic field on 

cutaneous wound healing in animal 

model. Uniform pulsating magnetic field 

produced by a four coil co-axial assembly 

one parallel to the other the coil plane in 
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east west directions using a given wave 

form a function generator which produces 

a pulsating current of known frequency 

and amplitude was used for aiding healing 

of the wound. In the present study pulsed 
2magnetic field therapy  with low frequency 

and intensity in sine wave form was used 

in wistar rats.

Material and Methods

We used healthy wistar rats weighing 

100-150 g classified Group I as control and 

Group II as experimental group each 

having eight animals. Both the animal 

groups were shaved on the dorso trunk 

area, 1.5 cm from the midline. Circular 

wound (Fig. 1) was created on both groups

using a skin biopsy punch about an area of 

1 cm in diameter to ensure maximum 

uniformity in the area of the wound after 

giving general anaesthesia with measured 

quantity of diethyl ether. The Group II 

animal are exposed to pulsed magnetic 

fields of 1 HZ of ± 250 nT of field strength 

for 30 minutes daily for the period of 30 

days. The wound area was measured in 

millimeter square in both groups and the 

changes in the rate of wound healing area 

were noted.

Results

The mean rate of the contraction of the 

wound between the control and the 

experimental group animals were 

compared and the decrease in the area of 

the wound and its percentage has been 
thcalculated from the 0 day to 30  day. The 

difference in the rate of healing (Table 2) 
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Fig. I: Image of circular wound created on Wistar rat

Rate of healing with respect to initial Area

Days Percentage of Percentage of

Healing in Healing in test

Control group group

0 0.00 0.00

1 12.03 19.19

2 25.25 35.37

3 43.28 56.37

4 49.44 64.68

5 61.19 76.52

6 66.06 83.00

7 70.05 88.36

8 78.47 92.60

9 82.26 94.13

10 87.03 95.36

11 88.58 95.98

12 87.98 95.22

13 89.28 95.89

14 91.83 97.10

15 93.08 98.12

16 92.61 98.12

Table 2 : Percentage difference of healing 

Days Control Test

0-1 6% 10%

2-3 34% 46%

4-5 55% 71%

6-7 68% 86%

8-9 80% 93%

10-11 88% 96%

12-13 89% 96%

14-15 92% 98%

16-17 94% 98%

18-19 96% 100%

20-21 97% 100%

22-23 93% 100%

24-25 93% 100%

26-27 93% 100%

28-30 93% 100%
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was calculated as the decrease in the 

wound area with its respect to initial area 

(Fig. 2) in both the control and the test

group animals. The experimental group 

animals showed a complete healing on the 

seventeenth day (Fig. 3) of our study,

whereas in the control group showed a 

delayed healing process. There is a 100% 

rate of healing in the group of animals 

exposed to pulsed magnetic field therapy 

and 93% of healing (Table 1) in the control

group animals which left to natural 

healing process for the period of 30 days. 

The average percentage of healing (Fig. 4)

 was calculated between two groups and 

showed a faster rate of healing in test 

animals indicating the tendency of greater 

healing in animals exposed to pulsed 

magnetic field therapy. The mean values of 

the control and the test group regarding 

the rate of healing shows a relatively large 

difference and the 'P' value being 0.03 and 
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Figure 4

Average percentage of healingFig. no 3 Image of control and test group 

animal on Seventeenth day

Days Control Test

0 day 0% 0%

1 day 12% 19%

2 day 25% 35%

3 day 43% 56%

4 day 49% 65%

5 day 61% 77%

6 day 66% 83%

7 day 70% 88%

8 day 78% 93%

9 day 82% 94%

10 day 87% 95%

11 day 89% 96%

12 day 88% 95%

13 day 89% 96%

14 day 92% 97%

15 day 93% 98%

16 day 93% 98%

17 day 94.70% 100%

18 day 95.05% 100%

19 day 96.21% 100%

20 day 96.53% 100%

21 day 96.86% 100%

22 day 93.33% 100%

23 day 93.33% 100%

Table 1

Percentage of healing with respect to initial area

Figure 2 

Rate of healing with respect to initial area
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it shows the difference is statistically 

significant.

Discussion

Studies on pulsed magnetic field have 

been reported to have enhanced fracture 

and chronic wound healing properties, 

promoting endothelial cell growth and 
3angiogenesis.  In pulsed magnetic fields, 

the electric current generating the 

magnetic field is turned on and off at a 

specified frequency. It triggers more 

c o n v e n t i o n a l ,  b i o c h e m i c a l  a n d  

physiological mechanisms. The above 

activity may include increase in blood flow 

bringing in more oxygen and nutrients and 

flushing away the waste products, 
4,5modulate calcium flow through the body  

which is essential for many physiological 
6,7,8processes, relieves  pain and discomfort, 

reduction of inflammation, improved 

circulation, ability to fight infections, 

reduction of stress, sleep promotion, 
9energy enhancement  and acceleration of 

healing, increasing the oxygen supply to 

the tissues and helpful to control infection 

as well as increasing the local metabolism.

In the present study, the experimental 

animals undergoing Pulsed Magnetic Field 

Therapy throughout is showing a 

significant quicker rate of healing than the 

control animals which was left to natural 

healing process. 

Conclusion

The experiment has proved beyond 

doubt that the Pulsed Magnetic Field 

Therapy using low field intensity and 

frequency is more effective in healing the 

wound faster than the wound which was 

left to natural healing process and the 

difference found to be statistically 

significant. It is also worth mentioning 

that which all the PMF group therapy 

animals achieved complete wound healing 

in 17 days, none of the control group 

showed even after 30 days observation of 

complete healing. Hence, Pulsed Magnetic 

Field therapy has been proved to be an 

effective adjunct in the treatment 

schedule.
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