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Introduction 
 

ActiPatchÊ is a drug-free, anti inflammatory patch that is proven safe, low-cost and easy to use by 

doctors and patients alike around the world.  We have sold in excess of 200,000 units world wide. 

 

This section describes the physics of non thermal pulsed electromagnetism and a sampling of the 

clinical data in support of its applications. We cover the following topics: 

 

a. Substantiate how the miniaturized, low-power ActiPatch delivers: 

i Equivalent instantaneous therapy to predicate, high-power PEMF machines, 

ii  Superior extended duration dosage; and 

iii  therapeutic dosage, 6 to 9 orders of magnitude greater than required to achieve a 

biological effect.  

b. Describe specific clinical studies demonstrating the efficacy of athermal extended 

duration, low-power pulsed electromagnetic therapy.  

 

Device Description  
 

The device is a portable, home use, battery operated, self-tuning, pulsed, athermal short-wave 

diathermy device.  The circuitry consists of low voltage (3 V) digital/analog electronics that control 

all timing functions to produce the therapeutic RF field, where the antenna field is placed directly 

above the therapeutic site.  The energy output is matched to the fixed frequency of the oscillator and 

the capacitive coupling between the antenna and the patient.  This capacitive coupling varies 

between patients and body location, and allows the unit to conform easily to the treatment area.  This 

closed loop system of the antenna, low energy signal generator circuit, and battery power supply, 

transfers the RF energy to the tissue efficiently and safely. A red light indicates that the product is 

functioning properly with feed-back diagnostics.   

 

Like other pulsed electromagnetic therapy devices ActiPatch Therapy functions at a frequency in the 

27.1 MHz ISM band. The electromagnetic field has the (vector) form of the ñnear-fieldò produced 

by a loop antenna. Long-range transmission (ñfar-fieldò effect) is rendered negligible by the small 

antenna size, compared with one wavelength. The near field induces electric current in human tissue, 

oscillating at such a high frequency that it cannot be ñfeltò by the nervous system. The high 

frequency also limits penetration by way of the ñskin-effectò, resulting in a ñskin depthò of 

approximately 10 cm. 

 

Market Clearances 
 

In the United States, the products are cleared for the treatment of edema following blepharoplasty. In 

the international markets, the product is consistently classified as a low risk OTC product.  In 

Canada, ActiPatch is a Class II device and is sold Over-The-Counter; Health Canada has approved it 

for relief of pain in musculoskeletal complaints. The device also has EU and Australian OTC 

approval as a Class IIa. The indication of use in the European Common Market is for edema 

reduction, swelling, pain and inflammation. Additionally, in Korea, ActiPatch is cleared for the 

reduction of muscle pain in the back, knee, wrist, elbow and heel. RecoveryRxÊ is cleared for the 

reduction of edema following post operation of blepharoplasty. 
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Effective Therapy 
 

It is now widely accepted within orthopedics, sports and physical medicine, plastic surgery, and 

chronic wound care that weak, non-ionizing electromagnetic fields exert a wide range of beneficial 

effects.  With the advent of inexpensive, self-administered micro-technology, other branches of 

medicine are recognizing and utilizing the curative benefits of PEMF therapy.  Many of the athermal 

bio-responses, at the cellular and sub-cellular levels, have been identified and found appropriate to 

correct or modify the pathologic processes for which pulsed electromagnetic therapy (ñPEMFò) is 

now being used.     

 

Technological and Clinical Evidence of Effectiveness 
 

Electro-therapy has been used for decades to reduce pain and swelling following injury.  The clinical 

evidence of its efficacy is overwhelming.   Now the science is catching up with the clinical evidence 

and we are reaching a better understanding of electro-therapyôs mechanism of action and learning 

that very low power levels, when used chronically, can produce equivalent results to the high power, 

transient treatments associated with cumbersome traditional machines.   

 

 
 

Lower power levels allow us to pack the power of electro-therapy into a wearable, affordable patch. 

ActiPatch® Therapy eliminates major barriers for patients considering plastic surgery by reducing 

the long recovery time caused by the swelling and bruising of the incision.  

 

How Skin Cells React to Incisions - Every incision is a wound that stimulates the bodyôs natural 

responses to prevent an infection.  This response, inflammatory process, consists of a rapid onset 

tissue destruction phase followed by a longer duration tissue repair phase.   It is during this initial 

destruction phase that the patient experiences redness, heat, swelling, and pain in the tissue.  These 

characteristics of inflammation result from injured cells releasing agents such as nitric oxide (NO), 

which leads to the rapid dilation of blood vessels in the immediate vicinity of the injury and 

increased leakiness of these vessels.  This rapid response permits fluid and protein to flow into the 

region (edema), resulting in a disruption of communication among the cells of the tissue.   

 

Under infectious conditions, tissue edema serves to disconnect the cells within the tissue thereby 

preventing the spread of infection. In the case of non-infected trauma or aseptic surgical procedures, 
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inflammatory responses cause discomfort and pain without contributing to the healing process.   In 

fact, for surgical wounds, inflammation is usually more damaging than helpful.   

 

How ActiPatch Therapy Restores Tissues - ActiPatch Therapy  is directed towards re-establishing 

cell communication, and suppressing the vasodilatory response.  Tissues are composed of cell 

networks in which cell-cell communication relies extensively on cell-cell proximity. In edematous 

tissues, cell-cell communication is greatly reduced resulting in poor coordination and delayed 

healing.  In the absence of normal cell contact, ActiPatch Therapy can be used as a coordinating 

signal to synchronize the activity of the cells within a tissue, thereby returning tissues to normal 

function in a shorter period of time
1
.  

 

The therapeutic goal is to induce the tissue to rapidly pass through, or bypass, the tissue-damaging 

phase of the inflammatory process and move to the mode of tissue repair.  

   

How electro-healing operates -- ActiPatch Therapy uses a modulated radio frequency (RF) 

electromagnetic field to induce an extremely low frequency electric field into the body tissue.  

Because ActiPatch Therapy is placed right on the skin, we are able to use a lower energy field than 

traditional diathermy machines.  A 27 MHz field, similar to that used in diathermy, permits non-

invasive transmission of the treatment into the tissue, and treatment penetration to a depth greater 

than 1 cm.   

 

The 1 KHz modulation (pulsation) constitutes the physiologically active component of the signal
23

. 

It is the pulsing or modulation component of the therapy, which exerts the electromechanical force 

on the cell population.  Recent measurements indicate that less than 1 % of the treatment energy is 

responsible for cell synchronization.  The magnitude of the induced 1 KHz electric field in the tissue 

during ActiPatch Therapy treatment is on the order of 100 µV/cm.  The area of effective treatment of 

an ActiPatch device mirrors the size and shape of the area of the patch and antenna. 

 

The primary cause of pain in post-surgical recovery is the swelling of the tissues caused by the 

inflammation phase.  Swelling mechanically disrupts nerve endings producing acute pain, and also 

results in the cellular secretion of pain producing substances, which result in chronic pain in the 

inflamed region. By truncating the inflammation phase through its cellular influence on vasodilatory 

agents such as nitric oxide
45

, induced electric fields reduce the swelling, and significantly reduces 

pain.   

 

Forms of Cell Communication --The action of ActiPatch Therapy applies an induced current 

across the cells.  This restores the cell communication in three ways: 

 

Cell Contact Communication -- The electro-mechanical force produced by the induced current 

mechanically perturbs, in unison, the cells of the tissue, mimicking the behavior of cells in uninjured 

tissue, which are in cell-cell contact. 

 

Gap Junctional Communication -- The space between cells increases during the inflammation 

stage inhibiting normal gap junctional communication, which permits chemical ion communication 

between cells.  The induced current of ActiPatch Therapy produces transmembrane potentials in the 

cells, which serve to synchronize ion channel opening, mimicking aspects of intercellular gap 

junctions. 
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Synaptic/Chemical Communication -- Injury and edema sensitize the surrounding tissue to pain, 

with cells of the injured tissue secreting pain producing substances (PPS), which interact with 

peripheral nerves.  ActiPatch Therapy stabilizes the cells in the injured region, reducing their 

production of PPS, leading to a rapid decrease in pain. 
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Superior Extended Dosage 

 

By placing the ActiPatch directly onto the injured tissue the microchip can deliver an equivalent 

dosage of a full size pulsed diathermy device. 

 

The Bioelectromagnetics Research Laboratory, State University of New York has established that 

ActiPatch Therapy is providing an equivalent and adequate dosage of electromagnetic energy for the 

treatment of soft tissue. òActiPatch Therapy emits a pulsed 1000 Hz signal that is propelled into the 

body on a 27 MHz frequency wave. These waves introduce an electromagnetic field into the affected 

tissue and creates a low frequency electrical current in the damaged tissue. Each pulse is 100 µsec in 

duration at a duty cycle of 10% (turned off for 900 µsec,). The induced electrical current affects the 

cells which have been traumatized and physically separated by intercellular fluids, precluding the 

individual cells in the tissue from communicating with one another.  Electrotherapyôs induced 
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electrical signal serves as a synchronization signal, allowing cells to reestablish communication and 

begin working as a tissue again and terminating the inflammatory response. Exposures in the 

extremely low frequency range (less than 3000 Hz) induced electric field levels of less than 10 

microvolts/centimeter, corresponding to induced power levels less than 10-12 W/cm3, are sufficient 

to produce significant biological effects. 

 

While much smaller energy levels are required to achieve a biological stimulation, the field 

intensities utilized by ActiPatch devices are still well above the threshold levels established by the 

NIH Working Group.  Based on recent work focusing on establishing thresholds for continuous cell 

exposure, ActiPatch devices induce electric fields which are at least 10 times the threshold levels 

required to achieve a biological response.  

 

Key points of evaluation: 

 

¶ Cumulative absorbed energy at the skin level is equivalent to traditional high power devices. 

¶ Effect of continuous delivery provides greater therapeutic benefit.  

¶ The BioElectronics therapy power level is 6 to 9 orders of magnitude higher than that which 

is required to show a biological effect. 

 

Two key questions arise:  

 

¶ Is the reduced power of the ActiPatch compensated by the close proximity to the tissue and 

the longer treatment durations, and  

 

¶ Is the device delivering an efficacious therapeutic dose of electromagnetic energy to the 

tissues? 

 

The answer to both of these questions is ñYesò.  While the ActiPatch field intensity is 150 times less 

than the traditional devices, ActiPatch is used continuously, as compared to the relatively short 

treatments.  An antibiotic analogy would possibly be that of a time released patch: a timed release 

distributes therapy throughout the day instead of in one or two doses.  Total dose to the tissues is 

similar. In the same manner, therapeutic, efficacious PEMFs are induced in the tissues by the 

ActiPatch, resulting in increased capillary flow, edema reduction, and the other effects discussed. 

 

The literature on PEMF effects shows that the ActiPatch power level is 6-9 orders of magnitude 

above the threshold for demonstrated cell and tissue effects in vitro.  Required power density levels 

to achieve field-induced tissue effects are shown in the table below.  PEMFs have been shown to 

influence cell behavior in in-vitro models wound healing, of morphological adaptation (cellular 

alignment in the induced electric field), and in vitro models of differentiation.   

 

The ActiPatch affixes onto patient for a convenient 24-hour treatment, with an ñovernightò 

suggested minimum treatment time.   Therapeutic efficacy requires consideration of the treatment 

time difference factor.   ActiPatch Therapy Device produces a 24 hour absorbed energy of 630 mJ/cc 

compared to traditional pulsed electromagnetic devices which produce a 15 minute absorbed energy 

in the range of 110 mJ/cc at the 1.5 watt power setting   This suggests that a 6 to 8 hour ActiPatch 

Therapy treatment is well within the range of efficacy for soft tissue injuries. 
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ActiPatchÊ Therapy power density at the skin surface is between 14 and 73 uW/cmĮ.   It is 

reasonable to assume that 10% of the incident energy is absorbed in the first centimeter of tissue 

depth, or maximum energy absorption of up to 7.3uW/cm3 in skin.   While that absorbed power 

appears to be a very low exposure level, in fact, this level is well above the threshold levels 

necessary to ensure non-thermal biological responses from electromagnetic field exposures.   To 

understand this statement it is important to note that non-thermal effects of electromagnetic field 

exposure are due to the induced electric field in the tissue and not the magnetic field.  ActiPatch 

produces an induced electric field of typically 10 milliVolt/cm. 

 

In a fibroblast/collagen wound healing model, field intensities as low as 30 uV/cm rms were 

sufficient to significantly reduce protein excretion by cells (consistent with a reduction in edema and 

scarring) for exposure durations of 12 hours (McLeod, et al. 1987).  This field intensity corresponds 

to an induced power level of 10-11 Watts/cm3.  More recently, investigations on other aspects of cell 

phenotypic expression related to the healing process, including differentiation, cell morphologic 

adaptation, and cell motility, suggest that even this very low exposure level can be further reduced 

by extending the exposure time.   In a study on morphologic adaptation of cells to induced 

electromagnetic fields, 3.5 uV/cm rms electric fields were found to be sufficient to induce significant 

morphologic changes if the exposure times were extended to 24 hours, corresponding to induced 

power levels of 10-13 Watts/cm3 (Lee & McLeod, 2000).   Moreover, a study on regulation of 

differentiation in mesenchymal cells, utilizing exposure durations of up to 64 hours, showed that 

cells were capable of responding to induced field intensities as low as 0.7 uV/cm rms, corresponding 

to induced power densities of 5x10-15 Watts/cm3 (McLeod & Collazo, 2000).  

 

It is clear, therefore, that use of ActiPatchÊ Therapy, resulting in adsorbed power levels in the range 

of 7.3 uW/cm3, provides field exposure levels at the target tissue that are five to nine orders of 

magnitude above the thresholds which have been established for non-thermal electromagnetically 

induced biological effects at the cell and tissue level. Second, these studies clearly demonstrate that 

progressively longer treatment durations are associated with progressively lower required field levels 

to obtain significant biological effects.  That is, it is not the power level, per se, that is relevant, but 

the product of duration of exposure and power delivered to the tissue. 

 

In vitro wound healing (McLeod, 1987) 10-11 W/cm3 

In vitro morphological adaptation (Lee and McLeod, 2000) 10-13 W/cm3 

 In vitro differentiation (McLeod and Collazo, 2000) 10-15 W/cm3 

 

Conclusion 

 

The peer-reviewed studies, from clinicians around the world, adequately address and substantiate the 

clinical evidence of the effectiveness of low power extended duration therapy and ActiPatchÊ 

therapy, RecoveryRx, and Allay, menstrual cycle therapy.  
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Clinical Trials - Confirming Low Power and Extended Treatment Duration Clinical Studies 

 

The following are published clinical studies conducted at 27 MHz at a power at or below the 

traditional pulse electromagnetic short field therapy levels.   The studies explored each of the key 

stages of healing inflammation, regeneration and remodeling in various medical specialties.   Those 

studies demonstrated that ActiPatch, RecoveryRx, and Allay Menstrual Pain Therapy accelerated 

healing, reduced pain, swelling, and bruising, and increase the tensile strength of the wounds.   

 

The Company is conducting additional clinical studies to expand the formal indications for 

ActiPatch and RecoveryRx Therapy in the United States.   

 
Use of High Frequency Electrical Stimulation for Treatment of Pain and Swelling 
After Breast Augmentation in Adult Women 
 

Principal Investigator: Dr. David Genecov 

 

Background 

 

Breast augmentation is one of the most common procedures performed by plastic surgeons in the 

United States. Over the past two decades efforts have been made to limit the discomfort associated 

with the procedure and to return women to their normal daily activities as soon as possible. The 

largest limiting issue in doing so is pain. Narcotics and muscle relaxants have undesirable side 

effects and recent advancements in non- pharmaceutical pain control appear promising. This report 

represents a pilot study to evaluate the use of non- invasive pulsed electromagnetic field (PEMF) 

therapy device in a double blinded randomized placebo controlled fashion supported by the North 

Texas Independent Review Board at Medical City ïDallas Hospital.  

 

Study Execution:  

 

Eighteen healthy women whom underwent breast augmentation entered the study. The procedures 

were performed for purely aesthetic considerations. All patients finished the study by completing 

and returning their pain data and postoperative diaries. Each patient received two ActiPatch PEMF 

breast devices not knowing whether they were sham (n=8) or active devices (n=10). They were 

placed on the operated breasts immediately post operatively and were worn for the next consecutive 

seven days. Postoperative pain data was obtained using a visual analog scale (VAS) and pain 

recording was performed twice daily during the study period. Pain medication use was also 

monitored, both narcotic and non narcotic. 

 

Results: 

 

VAS data showed statistically significant less am and pm pain in the active group from day one until 

the study end with p=0.004 using Friedmanôs statistical analysis for each data set. Total opiate and 

analgesic use was no different between the two groups. In both groups the use of narcotics and 

analgesic medications decreased at similar rates during the study period.  
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Conclusions: 

 

PEMF therapy for the treatment of pain following breast augmentation significantly reduces pain 

when compared to control. PEMF can provide a non-narcotic adjunct for the treatment of pain in 

breast augmentation patients.  
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Methods 

 

To begin the evaluation of PEMF in the treatment of pain in breast augmentation, a preliminary 

study was started. Devices were blinded by codes that were known only to the administrator of the 

study (MM) and not to the physician, nurses or the patients. The patients, ages 19-48, were 

counseled on entrance into the study and 18 agreed to be part of the study. IRB consents were signed 

after the information was provided. Breast augmentation was performed in the sub-muscular fashion 

via either an infra-mammary or peri-areolar approach. Surgery was performed by two surgeons with 

similar training and experience. Once the surgery was completed, the devices were applied directly 

to the breasts and secured with a surgery bra. The patients and their families received instructions for 

care and documentation.  

 

Each patient provided pain evaluations using a VAS 2 hours after rising and prior to bed each day. 

Narcotic and analgesic use was recorded when used each day. The patients returned their 

information on their two week postoperative visit.  
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Discussion 

 

The PEMF devices were tolerated by all patients and there were no drop outs. Complete data was 

obtained from all patients and was available for statistical analysis. Initial VAS scores for the active 

devices were consistently lower than that for the sham devices both in the morning and evening 

scores. The daily use of medication was not different between the groups when evaluated on a day to 

day basis or as an aggregate. The opiate use by the active PEMF group was lower by day 5-7 but 

was not statistically significant. The same can be said for the analgesic group. The slope of change 

for the VAS scores was not statistically different between the two groups. This represents the 

sustained effect of the PEMF on the pain control for the duration of the evaluation.  

 

Comparison with previous PEMF Study on pain and breast augmentation: Heden, Per and Pilla, 

Arthur a. Effects of Pulsed Electromagnetic Fields on Postoperative Pain: A Double Blind 

Randomized Pilot Study in Breast Augmentation. Aesthetic Plastic Surgery (2008), 32:660-666. 

 

In this pilot study, the authors placed a large PEMF device around each breast in the post operative 

period. They had three groups, one with bilateral PEMF treatment, one with unilateral PEMF 

treatment and one with bilateral sham devices. A total of 42 patients were included with 14 in each 

group. There were no complications related to the devices and the devices were well tolerated by the 

patients. The study subjects were required to rate their pain twice daily using the visual analog scale, 

which is similar to our study.  The length of the study was also seven days. Additional data was kept 

on pain medication administration as well. They demonstrated statistically significant improved pain 

control in the active group by day 3 that continued thru day 7. They also demonstrated a significantly 

decreased use of pain medication by day three.  

 

These results are consistent with our study in many ways. The Actipatch
TM

 was able to statistically 

reduce pain in the active group. However, the improvement in our study was seen by post operative 

day number one, not day three. In our group the total pain medication usage and the slope of 

medication use change were not statistically different although were numerically less. One 

difference between the two studies was the placement of the device. In the Per Heden study, the 

large devices were placed on top of the bras and surgical dressings. In our study, the devices fit 

directly into the pockets of the specially made test bras, thereby reducing the distance between the 

device and the area of intended treatment. It is possible that this treatment difference is what 

demonstrates the acute effect of the device. The comparison between the two studies favorably 

shows statistically significant improvement with the use of PEMF in the post operative treatment of 

breast augmentation and confirms the benefits of each. 

 



 16 

ActiPatchTM: A New Way of Treatment - Pilot investigation of 52 patients in general praxsis. 

Evaluated September -October 2008 

 
Principal Investigator:  Jørn Bennedbæk 

Specialist in common medicine 

G.P./M.D. 

 

Hypothesis of treatment: 

 

In living healthy cells the potential of the membrane potential is stable equals rest potential. The 

inside of the membrane is negative in relation to the outside. Most of our cells have a rest potential 

In the membrane in the range about 70 mill volt. 

Will it increase it is hyperpolarised, if it decreases the membrane will depolarise.  

If the 70 millivolt is valued as a field over the 7 nanometer thick membrane, the strength of the field 

equals 10.000 volt pr.mm. 

Changes in the environment/field has direct effect on conformation of proteins in the plasma 

membrane and due to this abilities of the composition of multi formations of  

amino acid (ref. 1) The synthesis of proteins in fibroblasts in electromagnetic fields has been 

investigated earlier (ref.2) 

 

Actipatch uses the modulated radio frequencies generated electromagnetic field to induce the 

Low-frequent membrane stabilising pulse, with amplitude in the field of 1 kHz / 100 uV/cm 

The membrane will due to this, be forced to re-establish the rest potential. 

 

The effect can be at more points. Stabilising the cell. Improvement of Cell-to-cell communication. 

Improvement of the neuron-transmission. 

The direct and indirect effect in inhibition of the inflammation process at all levels. 

 

 

Duration of treatment:  

 

The patients received instructions in use with application from bedtime until morning every day for 

one week. The effect had to be noted on a visual scale from 0-5, where (vs5) is maximal (start) pain 

and (vs0) no-¨pain.  Duration of the test was 7 days. 

  

 

Diagnosis and results: 

 

3 patients with fascitis pedis. 1 pain free after 5 days, 1 after 6 days No.3 was on stage (vs1) after 7. 

days 

 

7 patients with epicondylitis lateralis. 1 was free of pain day 4. 4 on day 6. 1 had only slight pain 

(vs2) on day 7. 1 * had no effect. 

 

2 patients with epicondylitis medialis had no pain, whatsoever on day 6. 

 

4 patients with tibialis anterior syndrome. 2 were free of pain after 3 days and 2 on day 5. 
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2 patients with Mb.Osgood-Schlatter had no effect after 7 days. 

 

2 patients with pes anserinus tendinitis had only slight problems on day 7 dage (vs1) 

 

3 patients with polyartrosis manuum verified also as artritis rheumatoides. 2 had no pain after 6 days. 

1 had only slight problems on day 7 (vs2) 

 

2 patients with artritis urica. On day 7 one had only slight pain (vs1) and the other had moderate pain 

(vs3) 

 

8 patients with myosis lumbale et paravertebrale without referred pain or neurological deficits. 

3 had no pain on day 4, 2 on day 5. 1 on day 6. and 2 had only slight problems on day 7 (vs2) 

 

2 patients with pain one year after surgery for cervical prolaps of discus. No effect. 

 

2 patients with pain one year after surgery for lumbal prolaps of discus .1 had moderate pain day 7 

(vs2) 1 had no effect. 

 

3 with distorsio pedis/laesio lig. Talofibulare anterior. 2 had no pain day 6.  1 had day 7 only slight 

problems (vs1) 

 

8 patients with various tendinites of wrest /forehand and antebrachium (flexors and brachioradialis). 

4 had no pain day 3. 1 on day 4 1 on day 5 and 1 on day 6.dag. 1 had no effect. 

 

4 patients with tendinitis of Achilles. 3 had no pain day 5 .1 on day 6. 

 

*    Had earlier operation on pronator teres syndrome bilateralis. 

 

 

Discussion: 

 

AP has proved convincing effect at many conditions. There were no side-effects reported no 

complaints of any kind. The device is simple and easy to handle. 

 

Spontaneous remission would appear at more of the patients in this investigation, but how fast in 

relation to these results? 

2 patients with rheumatoid arthritis concluded the relief of pain just as effective as the treatment of 

steroids in high-dose for short periods, but faster effect. 

 

In this pilot project, application was only 8 hours per day. The device may and can be used 24 hours 

per day.  

 

Could more of the patients have effect faster or some at least have had an effect if the device were 

used   permanently.   AP has power for 720 hours.  

 

The  primary  impression in effect of the treatment of patients with the diagnosis, where positive 

response has been notified is effect at least as effective as usually treatment, but with far faster onset 

of relief. 
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AP has cell restitution effect and more test has been started in examination of wound healing and 

Effect on post-operations conditions (healing process, haematoma etc.) and latest in treatment of 

psoriasis.  

 

6 Actipatch has been in use on more patients with ulcers of the lower limbs treated by nurses in the 

county.  

 

Furthermore the joint pains of one psoriasis patient disappeared after 1 week of treatment. When 

stopped the joint paint went back after few days. Disappeared again with re-use of the AP for few 

days  

 

More injuries from sport have been treated    with AP and have proved excellent results. 

Many questions now and in the future will be asked in order to examine further possibilities 

and effects of the AP. 

 

Further investigation on a scientific basis has to be done to find right indications 

of treatment and duration of the many diseases potentially involved. 

 

 

References: 

 

1) Suhr-Jessen, Peter (2004) Basis bog i Cellebiologi 

 

2) McLeod,K.J., Lee,R.C., and Ehrlich, H.P.(1987) Frequency dependence of electric field                        

      modulation of protein synthesis in fibroblasts.  Science 236: 1465-1469 
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Use of ActiPatch Device for Treatment of Delayed Onset Muscle Soreness ï 
Comparison to Acetaminophen and Control Group 

 

Principal Investigator: Sheena Kong, M.D. (November 2009) 

 

Executive Summary 

 

Study Purposes 

 

The study has two primary purposes.  The first is to assess whether patients using ActiPatch for 

treatment of Delayed Onset Muscle Soreness (DOMS) realize reduced levels of muscle pain or 

soreness when the ActiPatch device is applied after a DOMS inducing exercise regiment.  The 

second is to assess the effectiveness of treatment of DOMS with ActiPatch versus acetaminophen in 

the form of Extra Strength Tylenol®. 

 

Design 

 

This was an observational study to evaluate the treatment of Delayed Onset Muscle Soreness 

(DOMS).  After a vigorous resistance training exercise regiment designed to induce DOMS, 102 

study participants were placed into one of three groups: 1) a control group, 2) a group that utilized 

the ActiPatch device, and 3) a group that received over-the-counter strength acetaminophen in the 

form of Extra Strength Tylenol. 

 

Each participant was engaged in a vigorous resistance based exercise regiment designed to induce 

DOMS in the bicep muscles.  Upon completion of the exercise regiment, participants selected for the 

ActiPatch group were given ActiPatch devices which were placed on the bicep muscles.  These 

participants wore the devices for the subsequent 48 hour period. 

 

All participants in the study returned 48 hours later.  Participants in the control and ActiPatch groups 

were then surveyed concerning their levels of DOMS-related muscle pain and soreness.  Participants 

within the acetaminophen group were administered 1 gram of acetaminophen in the form of Extra 

Strength Tylenol.  Ninety minutes after administration of acetaminophen these study participants 

were also surveyed concerning their levels of DOMS- related muscle pain and soreness. 

 

Study was approved by RCRC Independent Review Board of Austin, Texas and has been registered 

with The National Institutes of Health (NIH). 

 

 

Device and Medication Usage 

 

The ActiPatch device manufactured by BioElectronics Corporation was used by one group of study 

participants.  A different group was given over-the-counter strength of acetaminophen in the form of 

Extra Strength Tylenol.  The dosage of acetaminophen was 1 gram.  The control group used neither 

the ActiPatch device nor acetaminophen. 
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Results  

 

Of the the 102 patients enrolled in the study, 38 used the ActiPatch device, 38 acted as control, and 

26 used acetaminophen in the form of Extra Strength Tylenol.  The mean VAS score for the 

ActiPatch was 1.500, significantly below the VAS scores of 2.507 for the acetaminophen group and 

3.179 for the control group. 

 

Comparison between the ActiPatch group and the control group was significant at the .001 level.  

Comparison between the ActiPatch group and the acetaminophen group was significant at the .05 

level. 

 

No study related adverse effects were reported by any participant. 

 

Discussion 

 

The data yielded by this study appears to demonstrate that the use of ActiPatch for the treatment of 

Delayed Onset Muscle Soreness (DOMS) is both safe and effective.  Additionally, the data yielded 

by the study appears to demonstrate that the continuous use of ActiPatch will result in significantly 

less DOMS-related pain and muscle soreness compared to a treatment regiment consisting of an 

OTC dosage of acetaminophen. 
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Background 

 

Delayed Onset Muscle Soreness (DOMS) is a condition associated with increased physical 

exertion.  This condition is experienced by all individuals regardless of fitness level as it is a 

normal physiological response to increased exertion and the introduction of unfamiliar or 

strenuous physical activities.  The pain caused by DOMS can impair physical training and 

performance, and as a result, it is of great concern to trainers, coaches, and therapists.  

DOMS affects many more individuals than just athletes.  Many ordinary people are 

developing this condition as a result of excessive physical or out of the ordinary exertion.  

The pain and discomfort associated with this condition generally peaks at between 36 to 72 

hours after an exercise routine and usually resolves within 96 hours. 

 

For several decades DOMS had been attributed to lactic build up in the muscles after 

exertion.  Over the past few years this assumption has been shown to be unrelated to this 

condition.  Several research studies have indicated that lactate levels return to normal within 

60 minutes post exercise.  Therefore, increased lactate levels cannot cause DOMS. 

 

DOMS is predominately caused by eccentric exercise.  Connolly et al. (2003) explains that 

the injury that results from eccentric exercise causes damage to the muscle cell membrane, 

which sets off an inflammatory response.  The inflammatory response leads to the formation 

of metabolic waste products, which act as chemical stimulus to the nerve endings that 

directly cause a sensation of pain and swelling. 

 

W. Stauber et al (2000) used a high-powered microscope to analyze muscle fibers after an 

intense workout.  Based on his research it was clear that cell membranes were ruptured and 

other structural components were disrupted; however, damage to the muscle fibers is 

relatively small.  This damage is not limited to one area but occurs throughout the muscle 

fiber.  This microscopic muscle damage causes an inflammatory response.  It is this 

inflammatory response that causes muscle soreness due to: 1)  the accumulation of fluid 

(swelling) and 2) chemicals secreted by white blood cells that activate pain receptors (Smith, 

1991). 

 

While there has been some research conducted on the treatment of DOMS, no particular 

treatment option has been proven to be dominant in treating or preventing the condition.  The 

most popular intervention is pharmacological options using non-steroidal anti-inflammatory 

drugs (NSAIDs) or acetaminophen.  Stretching and warm-up exercises as well as nutritional 

augmentation via supplements have also been explored with varying degrees of success. 

 

NSAIDs, such as aspirin and ibuprofen, and acetaminophen are popular treatments for 

DOMS, but some of the research conducted in this area is inconclusive.  Additionally, there 

are significant concerns associated with negative potential side effects such as 

gastrointestinal distress, liver toxicity and related coronary issues. 

 

There has been considerable research relative to using nutritional supplementation as a 

potential treatment for DOMS with particular emphasis on vitamins E and C and other 

antioxidants, which are thought to reduce the proliferation of free radicals generated during 

an inflammatory response.  These effects are inconclusive as are other investigations into use 
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of L-carnitine. 

 

While neither NSAIDs nor nutritional supplements have been proven to reduce the onset of 

DOMS, there has been some research suggesting that simple warm-up exercises can 

meaningfully reduce the onset of the condition.  Szymanski (2003) introduced the ñrepeated-

bout effectò as a way to reduce DOMS.  The repeated-bout is a progressive adaptation to 

exercise that has been shown to consistently reduce DOMS and exercise induced damage to 

muscles. 

 

ActiPatch is a miniaturized medical device that delivers continuous electromagnetic therapy 

to restore damaged cells.  The device is a Class III medical device that is available only 

through a licensed health care practitioner in the United States.  The device, however, is 

widely available on an over-the-counter basis outside of the United States. 

 

Significant clinical data shows that ActiPatch reduces edema, inflammation and pain. 

 

ActiPatch uses a mild electrical current and radiofrequency waves at a frequency that stops 

the release of pain and inflammatory mediators, increasing blood flow, and reestablishing 

normal cell interaction.   

 

Pulsed electromagnetic stimulation (PEMF) in some form has been used or investigated since 

the early 1930s.   There is a large body of clinical experience that has realized its value as an 

effective treatment for tissue trauma, particularly in the early stages of inflammation. 

Numerous studies are available that document its effectiveness in orthopedic surgery, 

arthritis, and even plastic surgery (breast augmentation). While no study has demonstrated 

the complete elimination of pain, PEMF has shown less dependence on medications and 

some enhancement of the recovery period. Also, there has not been a single study showing 

any harmful effects so it is safe to conclude that PEMF is safe for human use. 

 

The precise mechanism by which PEMF works on controlling pain after injury is not known. 

It is theorized that it may affect pain levels by its effect of nitric oxide (NO) release, a short-

lived signaling molecule in the anti-inflammatory cascade. It is also suggested that it has an 

effect on stabilizing cell membranes such that the edema phase of an injury is more rapidly 

resolved. 

 

AtciPatch devices function at a frequency in the 27.1 MHz ISM band and are confined within 

the field of the patchôs loop antenna. The patch induces electric current in human tissue, but 

it is oscillating at such a high frequency that it cannot be detected by the patient. The high 

frequency results in a depth of penetration into the tissues of approximately 10 cm. When the 

patch is used over a 24 hour period, it produces an absorbed energy of 630 mJ/cc which is 

well within the range of effectiveness for soft tissue injuries. The patch produces a power 

density at the skin surface between 14 and 73 ɛW/cmĮ and induces an electrical field of about 

10 milliVolt/cm, resulting in adsorbed power levels in the range of 7.3 ɛW/cm3. This 

provides field exposure levels at the target tissue that are five to nine orders of magnitude 

above the thresholds which have been established for non-thermal electromagnetically 

induced biological effects at the cell and tissue level. 

 

The ActiPatch uses proven medical technology to truncate the human bodyôs natural 
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inflammatory response breaking the cycle of chronic inflammation.  ActiPatch does this by 

delivering pulsed electromagnetic energy directly to the affected area and driving out the 

edematous fluid along with byproducts of the damaged tissue.  The affect is a well 

documented and a significant overall improvement in the restorative and recovery process 

following injury resulting in a substantial reduction in the pain associated with soft tissue 

injury.  These statements are supported by multiple studies, but no specific research has been 

done relative to its effects on DOMS. 

 

ActiPatch was cleared by FDA in 2002 for the treatment of edema following blepharoplasty.  

Clinical data presented by BioElectronics to Health Canada resulted in its approval for relief 

of pain in musculoskeletal complaints, and the product is now available over-the-counter 

throughout Canada.  The product is also cleared for over-the-counter sales in European 

Union countries and other countries throughout the world. 

Study Execution 

 

Study Design 

 

¶ This was an observational study to evaluate the treatment of delayed onset muscle soreness. 

¶ Study participants were placed randomly into one of three groups 1) a control group, 2) a 

group that utilized ActiPatch, and 3) a group that received over-the-counter strength 

acetaminophen 

¶ 102 participants in total - 38 used the ActiPatch, 38 acting as control, and 26 used 

acetaminophen 

¶ Sample size for acetaminophen group was smaller due to resistance from participants to 

consume acetaminophen 

¶ Age range from 18 to 35, subjects were healthy collegiate athletes and trainers who exercise 

regularly and participate in team sports 

¶ Interventions were approximately 20 sets of 10 repetitions of bicep resistance exercises using 

free weights to induce DOMS in the bicep muscles of both arms 

¶ Approximately 48 hours post exercise, participants returned to study site and were given a 

Pain Recording Scale (Visual Analogue Scale) sheet to record their perceived level of DOMS 

pain in their bicep muscles. 

 

Exclusion Criteria 

 

¶ Anyone who is unable to give consent or document written consent in English 

¶ Anyone who is confirmed or who could possibly be pregnant 

¶ Anyone with allergy or intolerance to acetaminophen 

¶ Anyone with known active liver disease 

 

Recruitment of Participants 

 

Participants were recruited from collegiate athletic teams and athletic training personnel. 

 

Randomization 
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After the DOMS inducing resistance exercise regiment was completed, each study participant 

was randomly assigned to one of the three participating groups.  Study participants 

assembled randomly in a straight line.  The number of participants in the line was divided by 

three.  Starting left to right of the line the three groups were selected with the first third 

becoming the ActiPatch group, second third becoming the control group and the final third 

becoming the acetaminophen group. 

 

Adverse Events Reporting 

 

As described in the informed consent forms, all adverse events were to be reported to the 

investigating physician or the collegiate athletic training personnel.  Participants were given 

the direct phone number to the principal investigator.  No adverse events were reported to 

either the principal investigator for the collegiate athletic training personnel. 

 

Data Collection 

 

Measurements of DOMS-related muscle pain assessments were done by the participants who 

completed a simple form that recorded pain and muscle soreness levels on the VAS line.  The 

data was collected by the athletic training personnel under the supervision of the principal 

investigator.  The principal investigator transferred the data to a spreadsheet from which 

statistical analysis was performed. 

 

Statistical Analysis 

 

Data was collected from the participants approximately 48 hours after the administration of 

the DOMS inducing resistance exercise regiment using a VAS (Visual Analogue Score) pain 

assessment. 

 

Statistical Analysis 

 

Data were collected at the end of the study. The monitor copied the data from the individual 

sheets and placed in a spreadsheet with one entry per participant depending on the 

participantôs particular group, i.e., Tylenol, Control or Actipatch. Thus there were three 

columns, one for each group. At the end of the study, the data were provided for analysis. 

 

The data were analyzed using Excel macroôs. Means, variances and standard deviations for 

the VAS scores were calculated for each subsample. The difference between cell means was 

tested using t-tests with the following formula: 

  
 

where  X is the mean for the group, VAR is the variance of the observations, n is the sample 
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size and the subscripts T and C  represent the two different groups being compared, e.g. 

ñtreatmentò and  ñcontrolò group.  

 

Acceptance Criteria 

 

This study used two tailed tests and significance levels of .05, .025 and .001 to determine the 

significant differences in sample means. 

Results 

 

102 patients were enrolled in this study, 38 using the Actipatch, 38 acting as control, and 26 

using Tylenol.  Table 1 shows the mean VAS scores for each subsample along with the 

variances for these means, i.e., var/n .  

 

Table 1: Group Means and Variances 

 Tylenol Control ActiPatch 

Means 2.507 3.179 1.500 

Means Variance .1315 .1678 .0620 

 

Table 2 presents the results of the individual t-tests. Comparisons were made between Actipatch and 

the control group and Actipatch and the Tylenol group. The former comparison was significant at the 

.001 level; the latter was significant at the .05 level. 

 

Table 2: t-test statistics 

 t-statistic degrees of freedom significance level 

ActiPatch vs. Control 3.504 78 .001 

ActiPatch vs. Tylenol 2.290 64 .05 

 

Discussion 

 

The data from this study demonstrates the ActiPatch device manufactured by BioElectronics 

Corporation had a significant effect on reducing DOMS-related symptoms of muscle pain 

and soreness when compared to both a control group that received no treatment and a group 

that was treated with 1 gram of acetaminophen in the form of Extra Strength Tylenol.  Based 

on this data, the principal investigator concludes that ActiPatch is safe and effective 

treatment for DOMS. 

 

The use of ActiPatch seems to be a convenient, safe and effective new treatment for muscle 

pain and soreness, especially when compared to currently FDA approved over the counter 

treatments, such as acetaminophen, NSAIDs and other pain medications that may have 

questionable safety profiles. 
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Executive Summary 
 

Purpose 

 

To assess whether patients using ActiPatch stimulators at night for treatment of plantar 

fasciitis have reduced usage of pain medications, while maintaining an adequate control of 

their pain. 

 

Design 

 

A double blind, randomized prospective study covering a 7 day treatment period. Patients 

were trained in use of stimulator and supplied with data forms to record their pain level 

(VAS) upon awakening and at night. They also kept a log of medication used. 

 

Study was approved by North Texas Institutional Review Board at Medical City Dallas in 

August 2008. 

 

Analysis of Medication Usage 

 

All medications were translated into ódosesô using multiples of the base concentration 

(ibuprofen 200 mg, acetominophen 250 mg).  

 

Results 

70 patients have been enrolled to date, with 28 controls and 42 stimulator units. Repeated 

measures ANOVA is statistically significant for a difference in time response between the 

óstimô and ócontô groups (p =0.02). The evening VAS shows no difference between groups. 
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Graph 3 show medication doses for the two groups over the 7 days. There is a large clinically 

significant difference in usage. In the óstimô group, no mediation was used on 82.3% 

(242/294) of the patient-days while no medication  was used in ócontô group on 68.4% 

(134/196) of the patient-days (p < 0.001). On days 3 and 4, there was a strong trend to 

reduced usage by the óstimô group (p=0.07) while on day 7, the difference  was larger 

(p=0.06).When total medication over days 1-4 is compared, the óstimô group uses less than 

1/2 that of the controls, while over the full 7 days, total medication usage drops by 55%. 

Large variances in usage preclude significant p-values with current enrollment levels. 

 

No study related adverse events were reported by any patient. 

 

Discussion 

 

The study shows that using the stimulator at night leads to a steadily increasing reduction of 

morning pain even though the patients use less than 1/2 the medication doses of the control 

group. 

 

 

Background 

 

Plantar Fasciitis (PF) is a painful inflammatory condition caused by excessive wear to the 

plantar fascia of the foot or biomechanical faults that cause abnormal pronation of the foot. 

The plantar fascia is a band of connective tissue on the underside of the foot stretching from 

the heel to the toes. The illustration shows typical locations of the pain. Patients suffering 

from PF often have extreme pain on taking their first steps in the morning. 

 

PF accounts for approximately 15% of all foot related complaints (Lutter, 1997, Med. J 

Allina. 6(2) http://www.allina.com) seen by clinicians. 
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While many different treatments have been effective, any relief may be slow in coming as it 

typically takes six to eighteen months to find a favorable resolution; overall plantar fasciitis 

has a generally good long-term prognosis. The mainstays of treatment are stretching the 

Achilles tendon and plantar fascia, resting, keeping off the foot as much as possible, 

discontinuing aggravating activity, cold compression therapy, contrast bath therapy, weight 

loss, arch support and heel lifts, and taping. Care should be taken to wear supportive and 

stable shoes. Patients should avoid open-back shoes, sandals, "flip-flops", and any shoes 

without a raised heel. To relieve pain and inflammation, nonsteroidal anti-inflammatory 

drugs (NSAIDs) such as aspirin and ibuprofen are often used but are of limited benefit. 

Diclofenac is sometimes prescribed for ongoing problems. Patients should be encouraged to 

lessen activities which place more pressure on the balls of their feet because it increases 

tension in the plantar fascia. This is counter-intuitive because the pain is in the heel, and the 

heel is often sensitive to pressure which causes some patients to walk on the balls of their 

feet. 

 

Local injection of corticosteroids often gives temporary or permanent relief, but may be 

painful, especially if not combined with a local anesthetic and injected slowly with a small-

diameter needle. Recurrence rates may be lower if injection is performed under ultrasound 

guidance. Repeated steroid injections may result in rupture of the plantar fascia. This may 

actually improve pain initially, but has deleterious long-term consequences. 

 

It is estimated that 25 million patients experience acute pain caused by trauma or surgical 

procedures each year. The most commonly prescribed analgesics for acute pain are NSAIDs, 

acetaminophen, and opioids; however in the peri-operative period NSAIDs are often 

contraindicated due to their anticoagulant effects. Acetaminophen is not the drug of choice 

except in a small number of patients in whom other drugs are contraindicated, due to its lack 

of an anti-inflammatory effect. Opioids, which are frequently used in the perioperative 
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period2 are problematic in ambulatory patients due to their CNS effects, and they also have 

no anti-inflammatory properties and thus do not minimize edema.  

 

PEMF in some form has been used or investigated since the work of Ginsberg in 1934 when 

he pulsed the emission of a medical diathermy machine to elicit a non-thermal biological 

effect Since this pioneering work, PEMF therapeutic applications have been reported for the 

reduction of post-traumatic and post-operative pain and edema in soft tissues, wound healing, 

burn treatment, and nerve regeneration (Pilla et al., 1993; Itoh et al., 1991; Ionescu et al., 

1982; Raji and Bowden, 1983). Ten years ago, an NIH Consensus Conference Report on 

Electromagnetic Fields in Medicine (1998), entitled "An Assessment of Health Effect from 

Exposure to Power-Line Frequency Electric and Magnetic Fields" concluded in an over 500 

page report (NIH Publication 93-3981, Washington, DC) that the one area where there was 

overwhelming evidence for beneficial effects of electromagnetic fields was the stimulation of 

bone healing in orthopedics. An Army study of ankle sprains showed that PEMF exposures 

are generally in a range of 15 to 45 minutes with significant reductions in pain and edema 

usually occurring during, or immediately after, treatment (Pennington et al., 1993; Wilson, 

1974). The clinical outcome of effective treatment of pain and edema is a more rapid return 

to function post trauma, as well as enhanced healing of pathologies, such as ischemic ulcers 

(Hunt et al., 1986). 

 

There is a large body of clinical experience that has led to the recognition of pulsed 

electromagnetic therapy as an effective treatment for tissue trauma, both accidental and 

postoperative, especially during the early stages. In a study combining PEMF with ice as 

treatment after radial fractures the group using the stimulation showed increased 

improvement in their VAS scores over the 3 treatment days compared to scores in the ice 

alone group (Cheing GLY, Wan JWH and Lo SK: ñIce and pulsed electromagnetic field to 

reduce pain and swelling after distal radius fracturesò.  J Rehabil Med 2005; 37: 372-377). In 

a study of 40 outpatients with documented radiographic evidence of osteoarthritis and pain, 

PEMF stimulation led to statistically significant reduction in pain scores measured after 

therapy (5 days for 20 min/day) and at 30 days compared to scores before therapy (Alcidi L, 

E, Maresca BM, Santosuosso U, Zoppi M: ñLow power radiofrequency electromagnetic 

radiation for the treatment of pain due to osteoarthritis of the kneeò.  Reumatismo, 2007; 

59(2):140-145). In a small group of patients with fibromyalgia pain, twice daily treatments of 

40 min for 7 days, led to decreases in reported VAS scores for the treated patients (Thomas 

AW, Graham K, Prato FS, McKay J, Forster PM, Moulin DE, Chari S: ñA randomized, 

double-blind, placebo-controlled clinical trial using a low-frequency magnetic field in the 

treatment of musculoskeletal chronic painò.  Pain Res Manag 2007; 12: 249-58.). In a post-

operative study of patients having arthroscopic surgery on their knee cartilage treatment 

consisted of using the stimulator for 90 days for 6 hours/day. Patients in the stimulated group 

scored higher on the Knee injury and Osteoarthritis Outcome Score and recorded use of less 

NSAID pain medications at 45 and 90 days (Zorzi C, Dall'Oca C, Cadossi R, Setti S: ñEffects 

of pulsed electromagnetic fields on patients' recovery at'ter arthroscopic surgery: prospective, 

randomized and double-blind studyò. Knee Surg Sports Traumatol  Arthrosc 2007; 15:830-

4). Post-operative pain reduction was noted in a study by Hedeh P and Pilla AA (Effects of 

Pulsed Electromagnetic Fields on Postoperative Pain: A Double-Blind Randomized Pilot 

Study in Breast Augmentation Patients. Aesth Plast Surg 2008; E-pub May28) using a similar 

device from another company. They found significant decreases in the reported VAS scores 

in women after breast augmentation using stimulators to supplement any pain medication. 
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Pain medication usage (pills consumed) per day, dropped significantly faster in the stimulator 

group. 

 

Since stimulation techniques have been used for a long period of time and their appear to be 

no reports in the literature of adverse events using the different stimulation modalities, 

stimulation at the levels used in these studies is likely safe, 

 

The mechanism by which PEMF works on controlling pain is not well understood although 

pain levels may be affected by its enhancement of nitric oxide (NO) release, a short-lived 

signaling molecule known to be involved in anti-inflammatory cascades. NO is also an 

inhibitor of the proinflammatory pathways that produce endothelin-1 and IL-1. (Miura M, 

Takayama K, Okada J: Increase in nitric oxide and cyclic GMP of rat cerebellum by radio 

frequency burst-type electromagnetic field radiation. J Physiol 1993; 461: 513-524.  Diniz P, 

Socjima K, Ito G: Nitric oxide mediates the effects of pulsed electromagnetic field 

stimulation on the osteoblast proliferation and differentiation. Nitric Oxide 2002; 7:18-23.  

Schnoke M, Midura RJ: Pulsed electromagnetic fields rapidly modulate intracellular 

signaling events in osteoblastic cells: comparison to parathyroid hormone and insulin. J 

Orthop Res 2007; 25:933-940.  Fitzsimmons RJ, Gordon SL, Kronberg J, Ganey T, Pilla 

AA.: A pulsing electric field (PEF) increases human chondrocyte proliferation through a 

transduction pathway involving nitric oxide signaling. J Orthop Res 2008; 26: 854-9. 

Morimoto S, Takahashi T, Shimizu K, Kanda T, Okaishi K, Okuro M, Murai H, Nishimura 

Y, Nomura K, Tsuchiya H, Ohashi I, Matsumoto M: Electromagnetic fields inhibit 

endothelin- I production stimulated by thrombin in endothelial cells. J Int Med Res 2005; 

33:545-554. Jeong JH, Kum C, Choi HJ, Park ES. Sohn UD: Extremely low frequency 

magnetic field induces hyperalgesia in mice modulated by nitric oxide synthesis. Life Sci 

2006; 78: 1407-1412) 

 

ActiPatch 

 

Like other pulsed electromagnetic therapy devices ActiPatch Therapy functions at a frequency in the 

27.1 MHz ISM band. The electromagnetic field has the (vector) form of the ñnear-fieldò produced 

by a loop antenna. Long-range transmission (ñfar-fieldò effect) is rendered negligible by the small 

antenna size, compared with one wavelength. The near field induces electric current in human tissue, 

oscillating at such a high frequency that it cannot be ñfeltò by our nervous system. The high 

frequency also limits penetration by way of the ñskin-effectò, 

resulting in a ñskin depthò of approximately 10 cm. In addition, the geometry of the loop limits 

penetration to approximately one diameter, (or approximately, the width, in the case of the model 

250). So antenna size dominates penetration over skin effect for the model 250 and 500. 

 

The ActiPatch affixes onto patient for a convenient 24-hour treatment, with an ñovernightò 

suggested minimum treatment time. Therapeutic efficacy requires consideration of the treatment 

time difference factor. ActiPatch Therapy Device produces a 24 hour absorbed energy of 630 mJ/cc 

compared to traditional pulsed electromagnetic devices which produce a 15 minute absorbed energy 

in the range of 110 mJ/cc at the 1.5 watt power setting This suggests that a 6 to 8 hour ActiPatch 

Therapy treatment is well within the range of efficacy for soft tissue injuries.  
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ActiPatchÊ Therapy power density at the skin surface is between 14 and 73 ɛW/cmĮ. It is 

reasonable to assume that 10% of the incident energy is absorbed in the first centimeter of tissue 

depth, or maximum energy absorption of up to 7.3uW/cm3 in skin. While that absorbed power 

appears to be a very low exposure level, in fact, this level is well above the threshold levels 

necessary to ensure non-thermal biological responses from electromagnetic field exposures. To 

understand this statement it is important to note that non-thermal effects of electromagnetic field 

exposure are due to the induced electric field in the tissue and not the magnetic field. ActiPatch 

produces an induced electric field of typically 10 milliVolt/cm. In a fibroblast/collagen wound 

healing model, field intensities as low as 30 ɛV/cm rms were sufficient to significantly reduce 

protein excretion by cells (consistent with a reduction in edema and scarring) for exposure durations 

of 12 hours (McLeod, et a l. 1987). This field intensity corresponds to an induced power level of 10-

11 Watts/cm3. More recently, investigations on other aspects of cell phenotypic expression related to 

the healing process, including differentiation, cell morphologic adaptation, and cell motility, suggest 

that even this very low exposure level can be further reduced by extending the exposure time. In a 

study on morphologic adaptation of cells to induced electromagnetic fields, 3.5 ɛV/cm rms electric 

fields were found to be sufficient to induce significant morphologic changes if the exposure times 

were extended to 24 hours, corresponding to induced power levels of 10-13 Watts/cm3 (Lee & 

McLeod, 2000). Moreover, a study on regulation of differentiation in mesenchymal cells, utilizing 

exposure durations of up to 64 hours, showed that cells were capable of responding to induced field 

intensities as low as 0.7 ɛV/cm rms, corresponding to induced power densities of 5x10-15 

Watts/cm3 (McLeod & Collazo, 2000). It is clear, therefore, that use of ActiPatchÊ Therapy, 

resulting in adsorbed power levels in the range of 7.3 ɛW/cm3, provides field exposure levels at the 

target tissue that are five to nine orders of magnitude above the thresholds which have been 

established for non-thermal electromagnetically induced biological effects at the cell and tissue 

level. 

 

The ActiPatchÊ has received FDA approval for use in reducing swelling after blepharoplasty. In 

Canada, Health Canada has approved it for relief of pain in musculoskeletal complaints. The system 

also has EU approval as a Class II pulsed electromagnetic medical device. On-going studies 

(including this one) will provide clinical data to support further applications for the device. 

 

The purpose of this study is to investigate pulsed electromagnetic frequency (PEMF) for the 

treatment of pain in patients with diagnosed plantar fasciitis. 

 

Study Executions 

 

Study Design 

 

¶ The study is a prospective randomized double-blind, placebo-and positive- controlled trial of 

PEMF versus placebo for pain in adult patients having diagnosed plantar fasciitis 

¶ 70 patients:42 control and 28 active 

¶ Control simulators will be identical but inactive as far as output signal 

¶ Patients will wear device nightly for 7 days with loop antenna placed adjacent to area of pain 

on the bottom of the foot 

¶ Patients given a Visual Analogue Scale (VAS) to fill out am and pm each day 

¶ Patients given form to record pain meds used 
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¶ No new treatment to be started during study unless patient drops out 

¶ Return filled out data forms to coordinator 

¶ All study personnel will be trained to use the stimulator and in the use of the VAS scores 

 

Inclusion/Exclusion Criteria 

¶  

All patients with diagnosis of plantar fasciitis agreeing to participate 

¶ Over 18 years old 

¶ Able to wear unit and keep data up-to-date 

 

 

Recruitment of Patients 

 

Patients seen in clinicianôs office, discuss study, and consent 

 

Blinding 

 

Blinding method was double blinding, all devices ï active and control, were given numbers 

and packaged in the same box, without any sign on the package. The code for active/control 

stimulators was sent to Dr. Morley Herbert only after the entire data was collected, so he can 

analyze data. Dr. Morley Herbert was the only investigator to receive the codes list. All 

devices (active and control) had the same physical appearance, wrapped in the exact same 

wrap and had red light when working. Since the stimulation could not be felt, there was no 

way to separate groups. 

  

Randomization 

 

140 boxes (70 active and 70 control) were delivered to the center, and were tossed into 

cardboard boxes, mixing active and control devices together. Trial patients just picked one 

out of the box. The mixing process of the active and control together was probably not 

perfect, giving us a bit more patients on active device, then on control. 

 

Adverse Events Reporting 

 

As mentioned in the informed consent forms, all adverse events were reported to 

investigating physicians, where they needed to report adverse events to study Co-coordinator, 

Tracey Hawkins. Patients were given phone numbers of their physician, the principle 

investigator and Tracey Hawkins. 
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Administrative Section 

 

The location and personnel of study related activities: 

 

Study Activity Location Study Personnel 

Recruiting - Medical City, 7777 Forest Lane, Dallas, TX 

- Baylor Plano, 4708 Alliance Blvd, Plano, TX 

- Complete Foot and Ankle Care of North Texas 

  2817 S. Mayhill Rd, Denton, TX 

- 500 North Valley Pkwy, Lewisville, TX 

- 6309 Preston Rd, Plano TX 

Dr. Joel Brook 

Dr. Damien M. Dauphine 

Dr. Nicole D. Hancock 

Dr. Jason Hancock 

Dr. Jaryl Korpinen 

Signing patients on 

informed consent 

Same as recruiting locations Dr. Joel Brook 

Dr. Damien M. Dauphine 

Dr. Nicole D. Hancock 

Dr. Jason Hancock 

Dr. Jaryl Korpinen 

Treatment/Device 

and forms allocation 

Same as recruiting locations Dr. Joel Brook 

Dr. Damien M. Dauphine 

Dr. Nicole D. Hancock 

Dr. Jason Hancock 

Dr. Jaryl Korpinen 

Data Collection 3626 Lakeside Dr. Rockwall, TX Tracey Hawkins, RN 

Data Analysis Dr. Herbertôs Home Office ï Dallas, TX Dr. Morley Herbert 

 

Data Collection 

 

Measurements were done by the patients who filled out daily log sheets recording morning 

and evening pain levels on the VAS line, and all daily pain meds used. The data was 

collected by Tracey Hawkins, RN (study coordinator) who transferred it to a spreadsheet and 

forwarded it on to Dr. Morley Herbert for analysis at the end. Seven data forms came back to 

her at the last minute and Dr. Morley Herbert entered the values himself. 

 

   

Statistical Analysis 

 

Statistical Analysis 

 

Data was collected from the patients at the end of their participation. They had kept logs 

which included the VAS (Visual Analog Score) pain assessment, as rated upon first getting 

out of bed, and at night before going to bed. They also marked down all pain medication used 

including brand, strength and dosage. 

 

The monitor copied the data from the individual sheets and placed it in a spreadsheet with 

one row per patient. Data was combined so that one column was used each day. At the end of 

the study the data was provided for analysis. 
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The data was read into SAS (V9.2, SAS Institute, Cary, NC) by DDE link. The contents of 

the daily cells was parsed to create morning VAS, evening VAS and medication usage 

values. Medication was scored in units based on 200 mg  ibuprofen, 250 mg naproxen or 250 

mg acetaminophen as 1 unit. One tablet of Celebrex was also scored as 1 unit. 

 

Basic summary statistics were run for the medication usage, morning VAS and evening VAS 

by day. Means were plotted. Daily results were compared using Wilcoxon rank sums. 

Multivariate analysis of variance with repeated measures was used to examine the effect of 

group on the medication usage, morning and evening pain levels. 

 

Acceptance Criteria 

 

This study is acceptable because the results show a statistical significance in pain reduction 

using visual analog scale (VAS). 

 

Results 

 

70 Patients have been enrolled to date, with 28 controls and 42 stimulator units, with 21/28 

(75%) females in the control group, and 31/42 (73.8%) in the stimulated group. 

 

Graph 1 shows the mean VAS at the start of the day while graph 2 shows the evening scores. 

 

 

 
 

Repeated measures ANOVA is statistically significant for a difference in time response 

between the ñstimò and ñcontô groups (p=0.02). The evening VAS shows no difference 

between groups. 
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Graph 3 shows medication doses for the two groups over the 7 days. There is a large 

clinically significant difference in usage. In the ñstimò group, no medication was used on 

82.3% (249/294) of the patient-days while no medication was used in the ñcontò group on 

68.4% (134/196) of the patient-days (p<0.001). On days 3 and 4, there was a strong trend to 

reduced usage by the ñstimò group (p=0.07), while on day 7 the difference was larger 

(p=0.06). When total medication over days 1-4 is compared the ñstimò group uses less than İ 

that of the controls, while over the full 7 days, total medication usage drops 55%. Large 

variances in usage preclude significant p-values with current enrollment levels. No study 

related adverse events were reported by any patient. 
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Discussion 

 

Plantar fasciitis is an inflammatory disorder of the foot that results in pain. The heel of the 

foot has a musculoskeletal structure consisting of muscles, bones, tendons, nerves and 

vascular components. 

 

Using ActiPatch at night leads to a steadily increasing reduction of morning pain even though 

the patients use less than ½ the medication doses of the control group. The results of this 

study show us that ActiPatch is an extremely safe and effective treatment for plantar fasciitis. 

The convenience of a simple, one dose use of the device at home, provides an excellent new 

treatment for plantar fasciitis, especially when you compare the treatment with ActiPatch to 

other over the counter treatments like NSAIDs and other pain medications that have worse 

safety profile. 
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A Randomized, Double-Blind, Study Evaluating the Safety and Efficacy of Allay 
Menstrual Pain Therapy in treating Primary Dysmenorrhea 

 

Investigators: Barry L. Eppley, M.D., D.M.D. & Sheena Kong, M.D. (June 2009) 

 

Introduction 

 

Primary Dysmenorrhea, commonly known as menstrual cramps, is a medical condition 

characterized by cramping pain in the lower abdomen occurring at the onset of menstruation in 

the absence of an identifiable pelvic disease. Sharp pains in the lower abdomen begin at the start 

of menstruation and may continue for up to 3 or 4 days. The pain can range from mild to severe 

and can often interfere with many normal activities. While the majority of women who have 

menstrual periods experience some discomfort, an estimated 10% or more are temporarily 

disabled by the high level of pain that they experience. It is distinguished from secondary 

dysmenorrhea, which refers to painful menses resulting from pelvic pathology such as 

endometriosis. 

 

There are currently many therapies available for the treatment of menstrual pain, the most 

common being non-steroidal anti-inflammatory drugs (NSAIDs). While an effective treatment, 

there is a growing concern about this class of drugs and the damaging effects resulting from 

overuse, such as liver toxicity, ulcers, gastrointestinal bleeding, and related digestive-tract 

complications.  

 

Pulsed electromagnetic field (PEMF) therapy in some form has been used or investigated since 

the early 1930s. There is a large body of clinical experience that has realized its value as an 

effective treatment for tissue trauma, particularly in the early stages of inflammation. Numerous 

studies are available that document its effectiveness in orthopedic surgery, arthritis, and even 

plastic surgery (breast augmentation, rhinoplasty, etc). While no study has demonstrated the 

complete elimination of pain or need for some medication relief, PEMF has shown less 

dependence on medications and some enhancement of the recovery period. Also, no known 

studies have reported adverse or harmful effects so it is fair to conclude that PEMF is safe for 

human use. 

 

The precise mechanism by which PEMF works on controlling pain after injury is not known. It is 

theorized that it may affect pain levels by its enhancement of nitric oxide (NO) release, a short-

lived signaling molecule in the anti-inflammatory cascade. It is also suggested that it has an 

effect on stabilizing cell membranes such that the edema phase of an injury is less or more 

rapidly resolved. 

Allay menstrual patches have been specifically developed for application over the uterine area. 

The looped design functions at a frequency in the 27.1 MHz ISM band and is confined within the 

field of the patchôs loop antenna. The patch induces electric current in human tissue but is 

oscillating at such a high frequency that it cannot be detected by the patient. The high frequency 

results in a depth of penetration into the tissues of approximately 10 cm. When the patch is used 

over a 24 hour period, it produces an absorbed energy of 630 mJ/cc which is well within the 

range of effectiveness for soft tissue injuries. The patch produces a power density at the skin 
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surface between 14 and 73 ɛW/cmĮ and induces an electrical field of about 10 milliVolt/cm, 

resulting in adsorbed power levels in the range of 7.3 ɛW/cm3. This provides field exposure 

levels at the target tissue that are five to nine orders of magnitude above the thresholds which 

have been established for non-thermal electromagnetically induced biological effects at the cell 

and tissue level. 

 

 

Study Objectives 

 
To test the safety and feasibility of a PEMF device for the symptomatic relief of the pain 

associated with primary dysmenorrhea. 

 

Study Design 

An initial pilot study evaluating the effectiveness of this patch has previously been performed. 

From August to November 2008, twenty-three (23) female patients (ages 19 to 37) with 

problematic menstrual issues were willing to test the patches. They were provided with a 

questionnaire that allowed them to rate their menstrual pain on a 1 to 10 scale as well as a daily 

rating of their pain using this scale beginning on their first day of menstruation up to five days 

after. To serve as their own controls, they initially used these ratings on a regular menstrual cycle 

without Allay patch treatment. The patientsô results indicated that during the control period, the 

average composite pain rating was 7.8. (highest 10, lowest 4) From day one to five, the average 

composite daily pain ratings were 8.3, 7.9, 7.4, 6.5, and 5.7, respectively. During the Allay 

treatment sessions, the average composite pain ratings was 5.4 (highest 8, lowest 2) for the same 

set of patients. Their average composite daily pain ratings were 5.7, 4.8, 4.3, 3.4, and 2.1 for 

days one through five. This correlates to an overall pain reduction of 30% and on a daily basis of 

31%, 39%, 42%, 48%, and 73% respectively. This indicates as the days of menstruation went on, 

the amount of pain reduction continued to improve either from cumulative effects from Allay 

patch therapy, a reduction in actual menstrual pain as flow decreases, or a combination of both. 

 

This pilot study assessing Allay patches in the treatment of menstrual discomfort has shown that 

pain and disability from severe menstrual cramps is reduced in some patients. This clinical study 

aims to: 

¶ Evaluate if differences in pain reduction exist between subjects of active vs. placebo patch 

use during a menstrual cycle using patient surveys. 

¶ Determine the reproducibility of pilot study results using menstrual patches. 

Design: A prospective double-blinded clinical study was conducted in two different cities 

(Indianapolis and San Francisco) of randomly selected women from the investigatorôs medical 

practices, ages 18 to 35. Allay patches were asked to be worn at the onset of oneôs menstrual 

cycle and worn for five consecutive days if possible. The outcome measure was a visual analog 

scale for each patientôs assessment of her menstrual pain severity wearing the patch versus that 
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compared to their perception of their traditional cycle pain. The means of each group was 

statistically analyzed by a paired difference t-test. 

¶ The study is a prospective randomized double-blind, placebo- and positive-controlled trial of 

PEMF versus placebo in adult women for primary dysmenorrhea. 

¶ Participation is voluntary and subjects can withdraw at any time. 

¶ Greater than 75 patients: at least 30 control and 30 active patients. 

¶ One menstrual cycle study period. 

¶ Age range of 18 to 35 who have menstrual cycles that they consider significant and disabling. 

Women with secondary dysmenorrhea are specifically excluded. 

¶ Control patches will be identical as the actives but will not have a live battery. This will be 

unknown to either the study subjects or the investigators. 

¶ Patients will wear the patch inside their underwear for 24 hours per day for up to five days at 

the first sign of menstrual discomfort. 

¶ Patients will be given a Pain Recording Visual Analog Scale sheet to record their perceived 

level of pain experienced over their menstrual period as well as a section to make comments 

at study completion. 

¶ Patients are to take, if needed, any medications that they might normally take for pain relief 

during a normal menstrual cycle. 

¶ The primary outcome measure is to determine if there is a difference in pain reduction in the 

active vs. placebo study groups. 

¶ The secondary outcome measure is to determine the significance of the placebo effect 

between the active vs. placebo study groups. 

¶ The null hypothesis is that no difference exists in pain reduction between the active and the 

placebo study groups. (i.e., the mean pain rating scores between the same groups is the same) 

¶ The alternative hypothesis is that the active study group will show a lower overall pain score 

than the placebo group. 

Participants: Ninety-one (91) women were studied with primary dysmenorrhea and were 

randomly assigned an active or control Allay patch. 

 

Study Results 

Of the ninety-one (91) study enrollees, forty-four (44)  were from San Francisco and forty-

seven (47) from Indianapolis. Forty-eight (48) patients had active patches while the 

remaining forty-three (43) had placebo patches. The average age of total combined study 
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patients was 26.2 years.  

 

Of the active patch group, thirty-seven (37, 77.1%) reported either complete elimination or 

reduction in their typical menstrual pain symptoms. Four (4) patients in the active patch 

group reported no pain at all (10.8%) while the average pain score was 3.75 (range 0 - 7). In 

the control group, no patient reported complete elimination of pain while the average pain 

score was 6.25 . (range 2 ï 9) The differences in the average pain score between the active 

and control patch groups was statistically significant. (p < 0.05)  

 

Enrolled Patients:    91   (48 Active, 43 placebo) 

 Kong  San Francisco  44 (25 active, 19 placebo) 

                                        Eppley Indianapolis   47 (23 active, 24 placebo) 

                                         

 

 

Patient Ages: 

 Average Age Age Range Total 

 26.2 18 ï 34 91 

Indianapolis 28.6 - 47 

San Francisco 24.9 - 44 

    

Active Group 27.3 - 48 

Placebo Group 27.8 - 43 

 

 

 

 

       n (%) 

Positive Responders Active Group 37 (77.1%) 

Composite Pain Score 3.75 

Pain Scale of 1 ï 10 

(mild ï severe intensity) 

n (%) 

7.5 ï 10 0 

5 ï 7.5 9 (24.3%) 

2.5 ï 5 11 (29.7%) 

1 ï 2.5 14 (37.8%) 

0 4 (10.8%) 

  



 41 

Negative Responders Active Group 

(felt that there was no change at all)                 

11 (22.9%) 

  
Positive Responders Placebo Group:                  6  (13.9%) 

Composite Pain Score                                          6.25 

Pain Scale of 1 ï 10 

(mild ï severe intensity) 

n (%) 

7.5 ï 10 2 

5 ï 7.5 1 

2.5 ï 5 2 

1 ï 2.5 1 

0 0 

 

Reported Use Rate: 

 (stopped  using before 5th day completion)                21  (23.0%) 

           Active Patch                                                        5  (23.8%)  

           Control Patch                                                     16 (17.6%)                                                                   

            

 

 

Drop- Out Rates: 

 Indianapolis San Francisco 

Day 1 1 0 

Day 2 1 2 

Day 3 5 6 

Day 4 3 3 

 

Reasons for Drop-out: 

Wear issues           7 

Pain was gone       4 

Didnôt help            9 

Lost device            1 

 

  

Adverse Events:                                                                0 

 

Device Issues:                                                                   10  (10.9%) 

   Moistness                                                                        2  

   Irritation                                                                          1 

   Placement Stability                                                         7 
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Discussion 

 

Menstrual cramps and pain are the result of contractions of the uterus. Prostaglandins 

stimulate the uterine muscles to contract and shed its lining. Women who have high levels of 

prostaglandins will experience more intense contractions of their uterus and subsequently 

more pain. The benefit of anti-inflammatory medications is directed towards modulating 

oneôs responsiveness to prostaglandin levels. Unfortunately, anti-inflammatory medications 

are not always completely effective at relieving menstrual pain and they have well-known 

side effects as well. A non-drug alternative would be a novel approach to the treatment of 

menstrual pain and would address a significant unmet need. 

This clinical study has demonstrated that the Allay menstrual patch is effective at reducing 

and/or ameliorating the pain from dysmenorrhea. It is statistically significant that the active 

patch group exhibited a 77% positive response compared to just a 9% positive response in 

the placebo. It does so with no reported side effects other than some wear issues undoubtedly 

related to the design or material issues of the patch. 

 

The exact mechanism by which the PEMF of the Allay patch works for menstrual pain is 

currently speculative. Certainly, the placebo enhancement effect plays a role but that alone 

can not exclusively account for the study results, particularly in the face of such a discrepant 

and very low positive response to the control group patches. Modulation of pain pathways is 

one potential explanation Pain signals are transmitted along nerve cells to pre-synaptic 

terminals. PEMF has been shown to result in pre-synaptic terninals that have slowed release 

of neurotransmitters by altering membrane potentials thus blocking or reducing pain signals. 

Another potential mechanism is the well-known anti-inflammatory PEMF by affecting T-cell 

activity and inflammatory mediator releases. It is likely that the cumulative effect of all of 

these three different mechanisms accounts for the positive responses seen. 

 

PEMF therapy appears to have a role in the management of pain from dysmenorrhea which is 

currently dominated by pharmaceutical and some surgical treatments. PEMF offers a 

noninvasive approach with no side effects and no potential for drug interactions. 

 

http://www.emedicinehealth.com/script/main/art.asp?articlekey=16461
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Blepharoplasty Study (Richard M. Bentall) 

 

A pilot study, conducted by Dr. Bentall with 21 patients, established clinically meaningful success 

criteria, such as the effects of pulsed RF energy on postoperative edema and bruising.  The enlarged 

second study, with 61 patients, aimed at obtaining numerical estimates of edema and bruising thus 

confirming the results of the earlier study as well as quantifying edema and bruising.  During the 

eighties quantifying edema and bruising was mostly subjective and the use of more than one assessor 

to evaluate and measure the affected area was used.  The clinically meaningful  

 

The surgical procedure of blepharoplasty may be performed under general or local anaesthesia and 

involves removal of excess skin and fat from tl)e upper and/or lower eyelids. The low tension in the 

skin of the peri-orbital region means that post-Operative oedema and bruising are inevitable. It is an 

ideal clinical model for double-blind evaluation of pulsed RF treatment because it provides 

asymptomatic patients who each undergo a bilateral procedure performed by a single surgeon; the 

patient acts as his, or her own control. A double-blind pilot study and a recently completed study are 

described. 

 

Pilot Study: (Nicolle and Bentall, 1982) 

 

Aim 

 

The purpose of this study was to determine the effects of pulsed RF energy on the postoperative 

course of oedema and bruising following blepharoplasty surgery. 

 

Method 

 

The pilot study involved 21 patients who had surgery performed under local or general anaesthesia. 

Active and placebo antennae were manipulated to form a spectacle shape that was held in place on 

top of wound dressings. The spectacles were applied immediately postoperatively and removed after 

24 hours. Photographic colour transparencies were taken of the patient on the first day (when the 

dressings were removed), and on the third day (when the sutures were removed), and at six days at 

the follow-up visit. Assessment of these slides was made by an independent clinician. 

 

Device Specifications 

Power Source. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 3.5 Volt battery 

Carrier Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   27 MHz 

Pulse Width . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . .: 100 microsecs 

Pulse Repetition Frequency . . . . . . . . . . . . . . . . . . .  . . . 1 KHz 

  

Results 

 

The independent clinician assessed the slides and determined which of the peri-orbital regions 

showed clinical evidence of an improvement - a reduction in oedema, bruising and scleral 

haemorrhage. Two patients were excluded due to technical difficulties with the devices. Of the 

remaining 19 patients, 11 had visible reduction of the post-operative signs on the actively treated 

side, this improvement was still discernable at the sixth day follow-up visit. In six patients, oedema 
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and bruising was so slight that no difference was visible. Two patients appeared to have a reduction 

in the severity of signs on the placebo treated side. 

 

Blepharoplasty Study (Bentall, Bentall and Nicolle 1984-85) 

  

Aim 

 In the pilot study no attempt was made to obtain any numerical estimates of oedema and 

bruising on which to perform an analysis. The purpose of the present study is to attempt to replicate 

the clinical effect observed in the pilot study and to quantify that effect using a larger sample of 

patients. 

 

Method 

The subjects of this clinical study were the patients of a plastic surgeon (Mr F V Nicolle) practising 

in London, England. All patients attending for bilateral blepharoplasty who gave their informed 

consent to participation were entered into the study; there were no specific exclusion criteria. 

Patients receiving surgery to the upper lids and/or the lower lids were included. 

 

Patients were randomly assigned a pair of lensless spectacles to provide treatment to the lids of one 

eye but not the other. Active and placebo antennae were fitted into the lightweight spectacle frames 

and electrical components were housed in one leg of the frames. The placebo antenna was 

electrically shielded to prevent re-radiation from the active antenna which emitted pulsed RF. energy 

of the following specifications: 

Nominal Power Output. . . . . . . .. . . . .  . . . . . . . . . . . . . .  73 microW 

Carrier Frequency. . . . . . . .. . . . . . . . . . . . . . . . . . . . . é é. 26 MHz  

Pulse Width. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . ... 73 microsecs  

Pulse Repetition Frequency . . . . . . . . . . . . . . . . . . . . ééé 900 Hz 

 

Patients therefore acted as their own control and they were not aware which eye received treatment. 

Treatment commenced immecijate1y following surgery and the patients were instructed to wear the 

spectacles for 16 hours per day for the following three days. Apart from this no modifications were 

made to the normal post-operative care of the patients. Patients were asked to keep a log, on a small 

card provided, of the hours for which they wore the spectacles. 

 

At each post-operative visit, that is at one day (a few cases only) and at three, four or five days after 

surgery, the nurse took a clinical photograph which was developed into a colour slide. The clinical 

logistics of the study precluded the taking of absolutely standard photographs. Therefore, in order to 

be able to make a correction to the measurements for the absolute size of each photograph, it was 

decided to place a centimetre scale reference sticker on the forehead of each patient prior to the 

clinical photograph being taken. Unfortunately this decision was not taken until after the first twelve 

patients had been entered into the study. 

 

Measurements 

The slides were used to obtain measurements of bruising and the amount each eye was open and 

they were also clinically assessed by a panel of three judges (one surgeon, one nurse and one lay 

person). 
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The bruising beneath each eye was recorded by projecting the slide onto a piece of acetate film and 

then drawing a planimetric trace of the bruised regions below the median palpebral fissure on each 

side. Only the areas of clearly defined red or purple bruising were included, not the rather diffuse 

areas of yellow. A System III Image Analysis Machine (AMS Limited) was then used to measure the 

area (in square centimetres) of the planimetric trace beneath each eye. 

 

The slides were then projected onto a white piece of paper on which two thin black ñ+ò signs had 

been drawn. The height of the palpebral fissure of each eye (at the point of bisection of the pupil - 

see Figure 1) and the size of the centimetre scale reference sticker (when present) were marked off 

on the ñ+ò to signs with a thin pencil. The paper was then laid flat to enable the amount each eye was 

open and the length of the scale reference sticker to be. measured with a ruler. 

 

To obtain ratings of the extent of oedema, bruising and scleral haemorrhage the three assessors 

examined the projected slides and recorded a rating of each clinical sign on a specially prepared 

form. The eyes were rated on the following scale for each sign: 

 2R - The patient's RIGHT eye shows "significantly less" _________ than the patient's LEFT 

eye. 

 lR - The patient's RIGHT eye shows less ________ than the patient's LEFT eye but this is of 

"little clinical significance."  

0 - There is no discernable difference between the patient's LEFT and RIGHT eyes with respect to 

__________. 

lL - The patient's LEFT eye showsééetc cf lR above 

 2L - The patient's LEFT eye showsééetc cf 2R above 

 

All of the Day 3 (4 or 5) photographs were assessed before any of the Day 1 photographs and the 

three assessors were blind as to the side of treatment of each patient. 

 

Analysis 

Bruising and eye-opening data were ana1ysed using related samples t-Tests and contingency tables 

were drawn up of the clinical assessment data and submitted to Chisquare tests of association. 

 

Patients who failed to return the log of the times the spectacles had been worn or who wore the 

spectacles for fewer than eight hours per day for at least two days were excluded from the analysis. 

 

Because not all of the pictures were taken with the patients wearing a scale reference sticker it was 

not possible to provide a correction factor to the measurement data in every case. Two analyses were 

therefore performed. To include all patients, the data was transformed to the percentage of total 

bruising or eye opening (see Figure 1) which was on the active side. The second analysis, which 

used the measured size of the scale reference sticker to convert the bruising data to actual areas, is 

considered to give a more meaningful picture even though it included fewer patients. 

 

Results 

 PATIENT ENTRY 

There were a total of sixty patients available for analysis in the present study. Two of these patients 

failed to return the log of the times when the spectacles were worn, two had worn the spectacles for 

fewer than the required 2 days and fourteen had worn the spectacles for fewer than the required 8 

hours per day. There were thus forty-two patients entered into the analyses, of whom nine patients 

had slides from Day One Post-operation and of these two had slides from Day One only. 
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 BRUISING 

Figure 2 shows the area of bruising on the actively treated side as a percentage of the total bruising 

of both sides. It can be seen that for the patients as a whole the percentage of the total bruising which 

was on the active side was significantly less than 500/0, which is the outcome which would be 

expected to occur by chance (t = 2.56, p = 0.015). This is equivalent to a mean reduction in bruising 

on the active side of 20.7% (95 % confidence interval 5.2 % to 33.8%). 

 

For the 28 patients who had worn the scale reference sticker it was possible to convert the bruised 

area measurements to actual areas. Figure 3 shows these results. It can be seen that the mean area of 

bruising on the placebo side was 2.88 sq cms and 'for the active side it was 2.38 sq cms. This 

difference was again statistically significant (t = 2.47, P = 0.02) and indicates that there was 17.4 % 

less bruising on the actively treated than the placebo side (95 % confidence interval 3.7% to 31 %). 

 

EYE OPENING 

 

Figures 4 and 5 show, for the Day 1 and Day 3, 4 or 5 photographs respectively, the height of the 

palpebral fissure of the actively treated side as a percentage of the combined heights of the palpebral 

fissures of both sides. In neither case is this value significantly different from 50% (Day 1: t -0.52, 

NS; Day 3, 4 or 5: t =0.62, NS). 

 

CLINICAL ASSESSMENTS  

 

Although the clinical sign of oedema is more striking on the first day following surgery too few 

patients with Day 1 photographs were available to permit a meaningful analysis of the clinica1 

assessments of them. Even for the Day 3, 4 or 5 photographs there were not sufficient patients to 

perform a reliable analysis of the full five assessment levels. However, by combining the two levels 

of assessment on each side (2R and 1R, and, 2L and 1L) and excluding the small number of cases 

assessed as showing no difference (see Table I), the cell entries are large enough to permit 

meaningful conclusions. It can be seen that there is a strong association between the clinica1 

assessments made and the side of activity of the spectacles that the patient being assessed was 

wearing (Pearson Chisquare = 6.4, p = 0.0l). 

 

TABLE 1. Clinical Assessment of Oedema by Surgeon Assessor 

 (Table combining assessment levels). 

 

 

 

 

 

 

 

Table 2 similarly shows the same surgeon's assessments of the patients' bruising. Again the 

association between assessments made and side of activity of the spectacles worn is statistically 

significant (Pearson Chisquare = 5.9, p = 0.015). 

Only six patients show any scleral haemorrhage and there is no evidence of its presence being 

associated with the side of activity of the spectacles being worn (Pearson Chisquare = 1.3, NS). 

 

 Less Oedema on Left Less Oedema on Right Total 

LEFT SIDE ACTIVE 12 5 17 

RIGHT SIDE ACTIVE 5 13 18 

TOTAL 17 18 35 
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TABLE 2. Clinical Assessment of Bruising by Surgeon Assessor  

(Table combining assessment levels). 

 

 

 

 

 

 

 

 

The results of the other two assessors were in broad agreement with the findings of the surgeon 

though, with more assessments being recorded as "no discernable difference," the same levels of 

significance were not attained. 

 

Discussion 

The results of the present study provide objective evidence for and statistical underpinning of the 

clinical impressions reported in the pilot study. After approximately three days of postoperative 

treatment with low-levels of pulsed RF energy there is a clear reduction in the area of bruising and in 

the observable signs of oedema around the treated eye in comparison with the untreated eye. 

 

Oedema occurs during the inflammatory reaction phase of wound healing, though its influence 

extends beyond this phase and may result in lower wound tensile strength (Speer, 1979) and delay in 

the onset of the collagen synthesis phase of wound healing (Peacock and Van Winkle, 1976). It is 

produced by' changes in microvascular permeability, by the breakdown of extravasated proteins 

(which increases tissue osmotic pressure), by increased capillary ground substance (preventing the 

rise in tissue tension which opposes further release of exudate) (Walter and Israel, 1972). One 

possible mechanism of action of the pulsed RF feilds might be to prevent the disaggregation of the 

mucopolysaccharides of ground substance which causes its increased fluidity and is one of the 

earliest features of the inflammatory response. In this way the fluid exudate (oedema) and free red 

blood cells from the damaged capillaries (bruising) would be less able to spread from the initial site 

of injury. 

 

It is interesting in this context to note that attempts to model the effects of electric fields on 

connective tissue (Grodzinsky, 1983) have concentrated on the polysaccharides (GAGs) which are 

the main charge bearing constituents. 

 

 

 
 

 
 

Active Placebo 

 

FlGURE 1. 

 

The height of the palbebral fissure on the active side is expressed as a percentage of the combined 

height of the palpebral fissures of both eyes. 

 Less Bruising on Left Less Bruising on Right Total 

LEFT SIDE ACTIVE 12 4 16 

RIGHT SIDE ACTIVE 6 12 18 

TOTAL 18 16 34 
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Analysis of Blepharoplasty Results 

 

Bruising and Eye opening data were analyzed using related samples ï T tests and clinical 

assessments data was tabulated and evaluated by chi-square tests of association to evaluate the 

statistical significance.  As explained in the publication, the three judges assessed and rated the 

extent of edema, bruising and sclera hemorrhage on each patient of both the left eye and the right 

eye as follows:  

 

Right eye is significantly less than left eye 

Right eye is less than left eye 

No difference between right eye and left eye 

Left eye is significantly less than right eye 

Left eye is less than right eye 

 

The assessment of each side left and right were combined.  As explained by Dr. Bentall, data from 

42 patients were entered into the analysis and as per table 1, data from 35 patients were actually 

used, seven patients did not show any significant difference in the assessment.  Most studies using 

devices similar to ActiPatchÊ Therapy such as TENS, NMS, etc. are conducted on 10-15 patients 

with an equal number being controls.   Our study conducted with 81 patients, we believe is adequate 

and sufficient.   

 

As explained earlier, each patient had one eye treated with the device and the other eye had a 

placebo.  Patients therefore acted as their own control.   Of the 42 patients, 21 had the right eye on 

treatment modality while the left eye was treated with Placebo.  The other 21 had left eye treated 

while the right eye was treated with Placebo.  

 

Figure 4 represents date from day 1.  Only data from 9 patients were available since only 28 patients 

had worn the scale reference sticker.  Of the 28 patients, 9 patients had significant assessment value.  

This data was used in the figure.  

 

As explained in Figure 2, the data for day 3, 4, 5 includes 40 patients.  

 

Table 1. Contains data on 35 patients that showed significant assessment.  The remaining 7 patients 

showed significant assessment value.  The data from 42 patients who completed the study was used.  

The ratings were of the extent of the edema, bruising and sclera hemorrhage.  The three assessors 

examined the slides with the photographs of each eye and recorded a rating for each clinical sign on 

a specially designed form.   

 

The data from this form was used in the table 1.  

 

Figure 3, 4 and 5 quantifies bruising and the extent of the edema.  

 

The data used one of three assessments being (?) that of a surgeon because the other two assessorôs 

data were in broad agreement with the findings.  It was the opinion of the author and that of the 

referees that it was not necessary to duplicate the findings of the two other assessors.  

 

The study as well as the difficulty in recruiting enough patients, the study is significant in spite of 

the relatively small number of patients assessed.  
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As detailed in the publication, all patients were recruited through a plastic surgeon (Dr. Nicolle).  All 

patients undergoing bilateral Blepharoplasty who gave their informed consent were entered into the 

study. 

 

There were no specific exclusion criteria other than informed consent.  All patients receiving surgery 

to the upper lids and/or the lower lids were included.  

 

 Adverse events were assessed and documented but none were reported.  Since all patients were 

using identical devices the likelihood of adverse events occurring were extremely small and unlikely.  

The major factor would have been infection and none was reported.  

 

Use of Radio Frequency Pulsed Energy In the Control of Post-operative Reaction in 

Blepharoplasty. (Nicolle, FV. Bentall) 

 

Attached are the Pilot Blepharoplasty Study of 

21 patients, and a 42 Patient confirming 

Blepharoplasty study, the article published in 

Aesthetic Plastic Surgery, ñUse of Radio-

Frequency Pulsed Energy in the Control of 

Postoperative Reaction in Blepharoplastyò and 

Dr. Nicolleôs letter.  The direct clinical 

evidence proves that the ActiPatch device 

reduces both bruising and edema.  Since 

Blepharoplasty involves removal of excess 

skin and fat from the upper or lower eyelids, 

where the skin has low tension, postoperative 

bruising and swelling are inevitable.  

Blepharoplasty is therefore a good clinical 

model for evaluation of the effects of the 

ActiPatch device.  In the study, for three days 

following surgery, bilateral Blepharoplasty 

patients wore a pair of specially adapted 

ActiPatch devices with antennae shaped to 

form lens-less spectacles with both and active 

and placebo side.  Neither the patient nor the 

physician could detect the active frame.  The 

results show that the areas of bruising and the 

observable signs of swelling were statistically 

lower by more than twenty-percent (20%) on 

the side that received active treatment as 

opposed to the placebo treated eye lid.    
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Abstract  

 

This is a preliminary report of the use of a device to apply small pulses of radio-frequency energy to 

surgical wounds in order to improve wound healing. 

The device was applied to one eye in 21 patients 

who underwent bilateral blepharoplasty. There were 

no device related complications. In 11 patients, 

edema and ecchymosis were noticeably less on the 

treated side within 24 hours of surgery. In 6 patients, 

ecchymosis and swelling were so slight that no 

difference between treated and untreated sides was 

visible. Two patients were noticeably worse on the 

treated side. Further studies will be conducted. 

 

Key words 

 

Blepharoplasty - Wound healing - Instrumentation 

 

The first mention in the literature of the use of 

electricity for healing purposes was possibly Adams 

in 1799. He recalls the work of Dr. Adam Birch of 

St. Thomas's Hospital, London, in the 1780's using 

Faradic stimulation to assist in the relief of pain and 

inflammation in a variety of skin conditions [I]. 

D'Arsonval, a French physiologist in the 1880's, first 

suggested that a biological system would interact at a molecular and ionic level with electromagnetic 

fields of various frequencies and encouraged the use of shortwave diathermy for physiotherary [2]. In 

more recent times Ginsberg [7] and Fenn [5] have demonstrated that a pulsed 27.12 megahertz device 

can aid in the resolution of soft tissue swelling and bruising. In the 1970's both Wilson [9] and Bentall 

[3] confirmed that these observations ere reproducible in clinical practice. Other means have also been 

developed of electrically stimulating me repair in non-unions, Bassett [2], Fukada [6], and Watson [8] 

used differing devices, all of which their final interaction with the tissues induce a current in the tissues 

secondary to the electric and magnetic field. These devices are large and expensive. 

 

In the past 5 years, a small portable device has been developed by Bentall which has been used in 

studies on secondary wound healing and on rat abdominal wall tensile strength measurements. These 

controlled studies, using a placebo device as a control, demonstrated that there was enhancement in the 

acute wound healing process of 20-30% in these models. The human wound healing study using 

histological criteria pointed also to a more proficient wound healing process with less pleomorphism in 

the basal cell layer; almost normal palisading of the basal cells, which is not normally seen in wounds 

healing from secondary intention: and an almost normal height of re-epithelization compared with the 

thinned epithelium in the placebo group. These findings encouraged the present study to be undertaken 

to ascertain the possible clinical role of such a device. 

 

The study reported here was designed to assess the possible benefit of such treatment to patients 

undergoing cosmetic surgery of the face. Blepharoplasty provided an excellent model, since the lids on 

each side can be compared for differences in the amount of ecchymosis and edema. 
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Material and Methods 

 

The device itself consists of a small oscillator tuned to 27.12 megahertz with a timer switching the 

oscillator so that small pulses of radio-frequency energy are emitted from the single turn coaxial coil. 

The shape of the pulse is square and is 100 ɛ sec long, there being 1,000 pulses per second. The power is 

from a small nickel-cadmium rechargeable 3.5 volt DC battery which draws 0.5 ma: the unit may be 

used for 5 days without recourse to recharging. The area of the coil is approximately 6 cm in diameter. 

 

Fig. 1. A patient who underwent upper and lower blepharoplasty on both right and left eyes. The right 

eye was treated with Bentallôs device and illustrates the typical response noted in 11 out of 13 cases 

where sufficient ecchymosis and edema existed for comparison. In this case, although ecchymosis is 

similar In both eyelids, the degree of edema is obviously greater in the untreated left eye. This difference 

is most obvious 24 hour, postoperatively, but the relative improvement is apparent throughout the period 

of observation. (A) One day postoperatively, (B), Three days postoperatively, (C) Six days postoper-

atively 

 

In order to adapt this device to fit over the eyelid region, 2 wire loops were designed in the shape of a 

spectacle frame which can then be held in place with light padding and a 2 in crepe bandage. Only 1 

loop is electrically active, the other providing a control. This device was applied at completion of 

surgery and removed after 24 hours. The device showed no indication as to which side was active and 

this was only known to the manufacturer. 

 

For the purpose of the preliminary report, 21 consecutive cases of blepharoplasty were treated. 

Photographs were taken 24 hours postoperatively when the bandage was removed, after 3 days when the 

sutures were removed and after 6 days follow-up. Some cases were of upper and lower blepharoplasty, 

others of one set of lids only (fig. D) Some were operated on under local anesthesia and others under 

general.  No attempt was made to subdivide this group since a study of all the patients in a consecutive 

series was considered to be the most valid basis for comparison. 

 

Results 

 

Twenty-one patients were studied and the postoperative course of all of them was uncomplicated by any 

contributory factors such as vomiting, coughing bouts, or trauma which might have influenced the 

result. Two cases were excluded because of displacement of the dressings by the patients. No patient 

complained of any unusual pain locally or headaches that might have been interpreted as related to the 

electrical treatment. 

 

In 6 cases, ecchymosis and swelling was so slight that no difference was visible between the treated and 

untreated sides. In II cases, improvement was apparent, which was most obvious at 24 hours when 

treatment was ended. At this point edema, and to a lesser extent ecchymosis, was distinctly less on the 

treated side, and this improvement continued to be apparent after 6 days when the period of early 

follow-up ended. Two cases were judged to be worse on the treated side. 

 

Discussion 

 

A patient's most immediate concern following facial cosmetic surgery is whether they will experience 

much bruising, swelling, or pain and how long it will take to recover to a point when it will pass 

unnoticed during social contact. This series is small, but the results are so encouraging that reporting it 



 56 

seems justified. Of course, the study will continue and a much larger number of cases will be added to 

this study in the immediate future. 

 

We are also now employing a similar device for incorporation in face and neck lifts, which is identical 

electrically but has two larger wire loops to cover the neck and sides of the face. Devices such as 

Bentall's have immense possible benefits to plastic surgery cases, not only in cosmetic cases, not only in 

cosmetic cases but in so many situations where the rate of healing and reduction of edema and 

ecchymosis are of considerable importance. We look forward to reporting later on a much expanded 

series. 
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ActiPatch and Rapid Recovery Breast Augmentation Study (Dr. Barry Eppley, M.D.) 

 

Contemporary recovery after breast augmentation is designed to be short with minimal disruption of 

oneôs lifestyle. Anti-inflammatory medications and early physical therapy of the arms (the attachments 

of the pectoralis muscle) are the mainstays of an aggressive recovery program after the placement 

of breast implants. Gone are the need for bulky dressings and restrictions on physical activity after 

surgery which had been the hallmarks of breast imoplant surgery in the past. The less pain a patient has, 

the more physical therapy they can do to further expedite their return to normal activities of daily living. 

In an effort to control pain after breast augmentation, I often employ pulsed electromagnetic therapy 

using ActiPatch topical patches devices. To determine whether this was actually beneficial or just a 

psychotherapeutic concept, a prospective clinical study of breast augmentation patients was done.  

 

A prospective clinical study of fourty-eight  (48) women undergoing breast augmentation was conducted 

from November 2007 to November 2008. Women underwent breast augmentation with either saline or 

silicone breast implants through a transaxillary (saline) or inframammary (silicone) incision. Patients 

were aware that they would receive Actipatch therapy as part of their postoperative protocol. At the 

completion of surgery, Actipatch devices (crescent-shaped) were placed over the medial and superior 

aspect of the breasts (over the pectoralis muscle) and taped into position inside their surgical bra. For the 

first twenty patients, the device was activated (activating tab pulled)  on the left breast and on the 

opposite right breast the device was not activated. (activating tab was trimmed but not pulled) The 

patients were not informed which devices were which. In the next twenty-eight patients, the device 

locations were reversed. Patients were instructed to wear the devices for the first seventy-two hours after 

surgery after which they were to be discarded. Patients were given a sheet to complete at the time of 

discontinuing their ActiPatch therapy so that they could rate their postoperative pain on a simple scale (1 

- 10) and, most importantly, compare and rate the pain between the two breasts at that time period.  

 

In the first twenty patients, fourteen rated the active device breast as less uncomfortable than the control 

patch side. In the next twenty-eight patients, twenty-one rated the active side less painful. In total, thirty-

five patients (73%) reported less pain and uncomfortability on the breast that received pulsed 

electromagnetic therapy than on the control side.  

 

Pulsed electromagnetic therapy has been around for a long time and its potential benefits are based on 

creating an anti-inflammatory effect. Actipatch provides a simple, low-cost method of delivery of this 

potential healing technology. In this breast augmentation study, Actipatch demonstrated less pain within 

the first few days after surgery. Given its ease of use and lack of any potential for creating any adverse 

problems, its use as part of a breast augmentation recovery protocol appears to have offer patients some 

real benefits.  

 

While all pain studies are flawed, and this one is no exception, it certainly suggests that pulsed 

electromagnetic therapy (PEMT)should be further explored. A change in the design of the device so that 

it ófitsô the breast better may be even more useful. A large round loop that would fit around the 

circumference of the breast is more likely to deliver the effects of PEMT to the breast in a more even 

distribution although I could argue that the pain after breast augmentation is muscular rather than 

óbreastô in origin.  
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ACTIPATCH - A New way of treatment, Pilot investigation of 52 patients in general 
praxsis. 
 

Evaluated September ï October 2008  

Jørn Bennedbæk, MD 

 

 

Hypothesis of treatment 

 

In living healthy cells the potential of the membrane potential is stable equals rest potential. The inside 

of the membrane is negative in relation to the outside. Most of our cells have a rest potential in the 

membrane in the range about 70 mill volt. When it increases it is  hyperpolarised , if it decreases  the 

membrane will  depolarise. If the 70 millivolt is valued as a field over the 7 nanometer thick membrane, 

the strength of the field equals  10.000 volt pr.mm. Changes in the environment/field has direct effect on  

conformation  of proteins in the plasma  membrane and  due to this abilities of the composition of multi 

formations of  

amino acid (ref. 1) The synthesis of proteins in fibroblasts  in electromagnetic fields has been 

investigated earlier (ref.2) 

 

Actipatch uses the modulated radio frequencies generated electromagnetic field to induce the low-

frequent membrane stabilising pulse, with amplitude in the field of 1 kHz / 100 uV/cm the membrane 

will due to this, be forced to re-establish the rest potential. 

 

The effect  can be at more points. Stabilising the cell. Improvement of  Cell-to-cell communication. 

Improvement of the neuron-transmission. The direct and indirect effect in inhibition of the inflammation 

process at all levels. 

 

Duration of treatment 

 

The patients received instructions in use with application from bedtime until morning every day for one 

week. The effect had to be noted  on a visual scale from  0-5, where (vs5 ) is maximal (start) pain and  

(vs0)  no-¨pain.  Duration of the test was 7 days. 

  

Diagnosis and results 

 

3 patients  with fascitis pedis. 1 painfree  after 5 days, 1 after 6 days No..3 was on stage (vs1) after 7. 

days 

 

7 patients  with  epicondylitis lateralis. 1 was free of pain day 4. 4 on day 6. 1 had only slight pain  (vs2)  

on day 7. 1 * had no effect. 

 

2 patients with epicondylitis medialis had no pain, whatsoever on day  6. 

 

4 patients with tibialis anterior syndrome. 2 were free of pain after 3 days and 2 on day  5 . 

 

2 patients with  Mb.Osgood-Schlatter had no  effect after  7 days. 

 

2 patients with  pes anserinus tendinitis had only slight problems on day  7 dage (vs1) 
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3 patients with  polyartrosis manuum  verified also as  artritis rheumatoides  . 2 had no pain  after 6 days  

. 1 had only slight problems on day 7  (vs2) 

 

2 patients with  artritis urica. On day 7 one had only slight pain (vs1) and the other had moderate pain 

(vs3) 

 

8 patients with  myosis lumbale et paravertebrale without referred  pain or neurological deficits. 3 had  

no pain on day 4  ,2 on day 5 . 1 on day  6. and 2 had only slight problems on day 7 (vs2) 

 

2 patients with pain one year after surgery for cervical prolaps of discus. No effect. 

 

2 patients with pain one year after surgery for lumbal prolaps of discus .1 had moderate pain day  7 (vs2) 

1 had no effect. 

 

3 with distorsio pedis/laesio lig. talofibulare anterior. 2 had no pain day 6.  1 had day  7  only slight 

problems  (vs1) 

 

8 patients with various tendinites of wrest /forehand and antebrachium (flexors and  brachioradialis). 4 

had no pain  day  3. 1 on day  4  1 on day 5 and  1 on day 6.dag. 1 had no effect . 

 

4 patients with tendinitis of Achilles. 3 had no pain day 5 .1 on day 6. 

 

*    Had earlier operation on pronator teres syndrome bilateralis. 

 

Discussion 

 

AP has proved convincing effect at  many conditions. There were no side-effects reported nor  

complaints of any kind. The device is simple and easy to handle. 

 

Spontaneous remission would appear at more of the patients in this investaigation, but how fast in 

relation to these results ? 

2 patients with  rheumatoid  arthritis  concluded the relief of pain  just as  effective as the treatment of 

steroids in high-dose for short periods, but faster effect. 

 

In this  pilot project, application was only 8 hours per day. The device may and can be used 24 hours per 

day.  

 

Could more of the patients had effect faster or some at least have had an effect  if the device were used   

permanently.   AP has power for 720 hours.  

 

The  primary  impression in effect of the treatment of patients with the diagnosis, where positive 

response has been notified is effect at least as effective as usually treatment, but with far faster onset 

of relief. 

 

AP has cell restitution effect and more test has been started in examination  of  wound  healing  and 

effect on post-operations conditions (healing proces, haematoma etc.) and latest in treatment of 

psoriasis.  
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Actipatch has been in  use  on more patients with ulcers of the lower limbs treated by nurses in the 

county.  

 

Furthermore  the joint pains of one psoriasis patient disappeared after 1 week of treatment. When 

stopped the joint paint went back after few days. Disappeared again  with re-use of the AP for few days  

 

More injuries from  sport has been treated    with AP and has proved  excellent results. 

Many questions now and in the future will be asked in order to examine further possibilities 

and effects of the AP. 

 

Further investigation on a scientific basis has to be done to find right indications 

of treatment and duration of the many diseases potentially involved. 
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Human Experimental Wounds 
 

Bentall, RHC 1981 

 

A key parameter of wound healing is the migration of cells into the wounded area to repair the injured 

tissue. In this double-blind study, treatment with pulsed RF energy was found to affect the rate at which 

full -thickness skin wounds healed, and on the histological appearance of biopsies performed on the 

healed tissue.  

 

First Series 

a) Aim 

The aim of this double-blind experiment was to determine the effect of treatment using pulsed RF 

energy on the histological appearance of human full-thickness skin wounds of the lower limbs. 

 

b) Method 

A full -thickness disc of skin (2cm diameter) was removed from each inner calf of a human volunteer. 

Each wound was allocated an identical treatment device, one active and the other placebo. The identity 

of the devices was revealed only when the wounds had completely healed. The devices were worn for 16 

hours a day until that time. Biopsies of both wounds were performed nine months after healing. The 

tissue was sectioned and stained with either Haematoxylin & Eosin or Van Gieson. The sections were 

examined by a histopathologist who was not aware which wound had been actively treated. 

  

c) Results 

PLACEBO SIDE 

This showed the features of normal secondary wound healing: 

i. thin epidermal layer 

ii. basal epidermal layer pleomorphism 

iii. lack of pallisading 

iv. endarteritis 

 

The placebo treated wound took 54 days to heal. 

 

ACTIVE SIDE 

This showed some advantageous features not usually associated with secondary wound healing: 

i. almost normal depth of epidermal layer 

ii. no pleomorphism 

iii. basal cell pallisading 

iv. no endarteritis, but developed endothelium  

 

The actively treated wound took 39 days to heal. 

 

Second Series 

a) Aim 

The purpose of this second series of wounds was to establish when the thickened epithelium observed in 

the first study developed, and to obtain histological evidence confirming earlier cell migration into the 

defect. 
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b) Method 

In this double-blind experiment, a series of twenty (3mm diameter) full thickness wounds were made on 

the upper aspect of the thighs of a human volunteer. Ten wounds received placebo treatment, the other 

ten received active treatment. The pulsed RF devices were similar to the lower power devices used in the 

rat tensile strength experiment and were worn continuously. Biopsies of the wounds were performed 

during the initial period of healing, at 1, 2, 3, 5, 7, and 14 days. The results shown below are a summary 

of all of time groups. 

   

c) Device Specifications 

Power Source. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  . . . . é3.5 Volt battery  

Carrier Frequency. . . . . . . . . . . .  . . . . . 44 MHz Pulse Width. .. . . . . . ... . . 100 rnicrosecs 

Pulse Repetition Frequency. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . . . . . éé1 KHz 

        

 d) Results 

PLACEBO GROUP 

As with the first series these wounds showed the typical features of secondary wound healing: 

i. thin epidermis 

ii. basal layer pleomorphism 

 

TREATED GROUP  

These wounds showed: 

i. earlier epidermal budding, 

ii. earlier migration into the wound,  

iii. earlier appearance of rate ridges, and  

iv. almost normal depth of final epidermis. 

 

Conclusions (First and Second Series) 

Treatment of skin wounds with pulsed radio frequency energy influenced the processes of acute 

secondary wound healing. The rate of healing was accelerated and the histological appearance of the 

actively treated wounds showed that the healed epidermis was more like normal skin than the scar tissue 

typical of secondary wound healing. The effect demonstrated in these studies indicates that low-level 

pulsed radio frequency energy has therapeutic potential. 

 

Photographic Evidence of Clinical Effectiveness ï  Superficial Gangrene 

 

Dr. Bentall effectively treated patients with superficial gangrene and decubitus ulcers using only the 

ActiPatch Therapy prototypes for treatment.  The treatments provided dramatic turnarounds in situations 

where other therapy had failed to improve the patientôs condition.  

This sequence of photographs shows 

the progression of healing on a 76 

year-old femaleôs Decubitus ulcer. 

View one is before treatment with 

superficial gangrene.  
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Second picture shows healing after 2 

weeks.  

 

Last picture is a close up of the 

healed wound after 6 weeks. The only 

treatment was a prototype of the 

therapy.  

 

 

Sacral Decubitus Ulcer  

 

 
74 year old male, with 18 week 

old sacral decubitus ulcer that 

had been unsuccessfully treated 

by plastic surgery 4 weeks 

earlier. 

 
 

Six weeks after treatment started 

with only ActiPatch prototype 

 
 

Eleven weeks after treatment 

started the wound is almost 

healed 
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Low Pulsed Electromagnetic Therapy (ActiPatchÊ) as a Useful and Effective Adjunct for the 

Healing of Recalcitrant Wounds,  

 

Tracey C. Vlahovic, DPM 

 

Introduction 

 

Lower extremity ulcers, such as diabetic and venous stasis, are constant challenges for practitioners and 

patients alike.  Physicians are in a continuous battle with the chronic woundôs ever changing 

environment.  Patients battle with frequent doctor visits and wound dressing changes at home which 

may be complicated and confusing.  Overall, lower extremity ulcers are challenging and costly.  This 

said, the goal for chronic wound care therapy is a regimen that is easy to use for both the practitioner 

and the patient; aids wound healing, and is cost effective.  This report describes a new product that 

facilitates this regimen.  

 

Electro-therapy has been used for years to aid wound care, decrease swelling, and reduce pain.  Plastic 

surgeons have recently begun using low pulsed radiofrequency (RF) electromagnetic field in the form of 

a small, wearable, FDA-approved patch to decrease healing time post-blepharoplasty.  The small 

moldable device increases blood flow to the area without heating surrounding tissues, thus avoiding 

tissue damage and it expedites the wound healing process, which is ideal for any post-operative facial 

procedure.   

 

Extrapolation of these impressive results in the plastic surgery field led to a logical extension of this 

therapy in the care of chronic wounds of the lower extremity.   Diabetic and venous stasis ulcers both 

have an underlying impairment in the natural wound healing process.  Increased intercellular edema, 

which is almost invariably present both in diabetic neuropathic and stasis ulcers, impairs oxygen 

delivery to cells.  Without oxygen, cellular metabolic processes are delayed or even impeded.  This 

aspect is just one of the many roadblocks to wound healing in diabetic and venous stasis ulcers.   

 

In the diabetic population alone, increased risk of ulceration is seen in those with peripheral neuropathy 

and micro-vascular damage from constant repetitive trauma.  The recurrence rate of patients with a 

history of successful ulcer healing is 66%, with the amputation rate of 12 percent. Unfortunately, the 5-

year risk that some level of amputation required on the opposite limb is 50%.  Also, the patient may not 

seek medical treatment until the wound is significantly advanced. Sensory loss leads to loss of skin 

integrity. This can over time allow a gateway for bacterial invasion. The most common causal pathway 

to diabetic ulceration does not happen spontaneously, but can be identified as a combination of factors:  

neuropathy, deformity and chronic repetitive trauma. 

 

Management of diabetic foot ulcers is constantly evolving via various dressings and growth factor 

developments. The foundation of comprehensive care for diabetic foot ulcers is removal of all non-

viable tissue, including bone and soft tissue.  Debridement of the ulcer is the first and foremost 

important step in healing 2. This is followed by an appropriate dressing that aids the wound environment 

to move further in the wound healing phase. 

   

Combining technology from the plastic surgery field and the ever changing wound care field, this pilot 

study utilized a low pulsed electromagnetic field patch on recalcitrant diabetic and venous stasis ulcers. 

 

Materials and Methods:  At the Temple University Foot and Ankle Institute, four adult African 

American diabetic males between the ages of 40 to 75 with ulcers present for longer than three months 
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were admitted into the pilot study.  All patients had at least one palpable pedal pulse and an ulcer of 

Wagner Grade II or higher.  Three patients had diabetic neuropathic ulcers and one had a venous stasis 

ulcer.   

  

All ulcers had previously been treated with a variety of methods, without appreciable healing.  After 

informed consent, patients discontinued the prior methods and utilized the low pulsed electromagnetic 

field device (ActiPatchÊ) for six to eight hours per day.  The size of the wound determined device size: 

either 500F or 1000F.  The wound was covered with moist saline gauze, ActiPatchÊ, and a dry sterile 

dressing.  When the ActiPatchÊ was not in use, the ulcer was covered with moist saline gauze and dry 

sterile dressing.  Patients kept a journal of their ActiPatchÊ use and brought the log in during their 

weekly visits.   

 

Weekly visits consisted of sharp debridement and surgical scrub followed by measurement and 

photographic documentation.  Wounds were evaluated for any signs of infection and new changes such 

as increased depth or drainage. The ActiPatchÊ device was also evaluated for proper functioning at 

each visit.    Patients were educated on their daily wound dressing changes.  The wounds were evaluated 

with the ActiPatchÊ once weekly for six weeks total.   

 

Data 

 

Table 1 

 

Patient Age Location Week 0 Week 1  Week 2 Week 3 

Week 

4 

Week 

5 Week 6 

1 66 right leg 4 x 2.5 cm 4 x 2.3 4 x 2 3 x 1.5 2 x 1.5 1 x 0.7 0.7 x 0.5 

2 60 right foot 0.5 x 0.5 0.3 x0.3 0.2 x 0.1 ulcer healed   

3 43 left heel 4 x 1 2 x 0.5 1 x 0.3 ulcer healed   

4 74 right heel 2.5 x 1.75 2 X 2 2 X 1.5 

1.7 X 

0.7 1 X 1 

1 X 

0.5 1 X 0.5 

 

 

Pictures: 

 

Patient 2 at Week 0 and Week 3 respectively 
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Patient 3 at Week 0 and Week 3 respectively: 

 
  

Conclusion/Discussion 

 

The ActiPatchÊ has promise in augmentation of wound healing in recalcitrant ulcers.  The ulcers had a 

steady decrease in side to side closure and in visible peri-wound edema.  The patient with the venous 

stasis ulcer also had significant pain relief after two weeks of use.  Wounds still needed to be sharply 

debrided on a weekly basis, but patients were pleased with the therapy and its ease of use at home.   

 

ActiPatchÊ is a disposable, inexpensive, and highly effective device that delivers proven therapeutic 

doses of pulsed electromagnetic field energy to injured or diseased tissues.  The mechanisms involved in 

its therapeutic effectiveness include a rapid reduction in edema and inflammation secondary to improved 

microvascular perfusion in the areas adjacent to application of the patch.  Edematous tissue impairs the 

normal communication between cells and is a repository of noxious agents that accumulate in the soft 

tissue.  The low pulsed electromagnetic field used in ActiPatchÊ decreases this edema which, in turn, 

restores normal cell communication.  This allows the wound to move through the wound healing phases 

more efficiently by creating a better intercellular environment3.  Although this study did not evaluate the 

biochemical or histological aspect of this device, the clinical results showed that the device helped these 

chronic wounds get through their plateau and begin the healing process again.   

 

Future variations in the ActiPatchÊ design will allow the patient to wear the device 24 hours a day thus 

improving these already impressive results.  Incorporation of the device into an insole or diabetic shoe 

should provide an ideal use for ambulatory patients.  At this point, the ActiPatchÊ design incorporates a 

battery that lasts approximately 720 hours.  A replaceable battery pack could prolong the use of the 

device if the patient has further need.  In addition, a double blind randomized controlled study with a 

greater patient number would enhance the results of this pilot study.   

 

Overall, ActiPatchÊ, in my opinion, is an extremely useful adjunct in improving the healing of 

recalcitrant chronic foot wounds.  In this pilot study, it facilitated the wound healing process in both 
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diabetic and venous stasis lower extremity ulcers, and was easy to use from the physicianôs and patientôs 

standpoint.   
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