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Introduction

Act i Pat c h-ffee iarti inflammatory gatch that is proven safe -tmst 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 electromagnetissaamaliag of the
clinical data in support of its applications. We cover the following topics:

a. Substantiate how the miniaturized, kpewer ActiPatch delivers:
i Equivalent instargneous therapy to predicate, hgbwer PEMF machines,
il Superior extended duration dosage; and
iii therapeutic dosage, 6 to 9 ordefsnagnitude greater than required to achieve a
biological effect.
b. Describe specific clinical studies demonstrating the efficdathermal extended
duration, lowpower pulsed electromagnetic therapy.

Device Description

The device is a portable, home use, battery operateduseify, pulsed, athermal shavave

diathermy device. The circuitry consists of low voltage (2Iig)jtal/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 capacitie 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 @rauibattery power supply,

transfers the RF energy to the tissue efficiently and safely. A red light indicates that the product is
functioning properly with feedhack diagnostics.

Like other pulsed electromagnetic therapy devices ActiPatch Therapiofunat a frequency in the

27.1 MHz | SM band. The el ectromag-hetel dof pebduhba
by aloop antenna.Longange tranfmebddboaf{éadata) is rendered
antenna size, compared with onawslength. The near field induces electric current in human tissue,
oscillating at such a high frequency that it ca
frequency also | i mits -epfefneecttrda,t iroens ublyt iwiagy ionf a hfe
approximately 10 cm.

Market Clearances

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

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

Canada, ActiPat is a Class Il device and is sold Ouére-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 lla. The indication of use in the European Common M&oketdema

reduction, swelling, pain and inflammatigkdditionally, in Korea, ActiPatch is cleared for the
reduction of muscle pain in the back, knee, wri
reduction of edema following post operation of blemplasty.



Effective Therapy

It is now widely accepted within orthopedics, sports and physical medicine, plastic surgery, and
chronic wound care that weak, rmmizing electromagnetic fields exert a wide range of beneficial

effects. With the advent afiexpensive, seladministered micrdechnology, other branches of

medicine are recognizing and utilizing the curative benefits of PEMF therapy. Many of the athermal
bio-responses, at the cellular and s@tlular levels, have been identified and foup@rapriate to
correct or modify the pathologic processes for
now being used.

Technological and Clinical Evidence of Effectiveness

Electrotherapy has been used for decades to reduce pain and swalbmgrfg 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 elecrler apy 6s mechani sm of ac
that very low power leveJsvhen used chronically, can produce equivalent results to the high power,
transient treatments associated with cumbersome traditional machines.
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Lower power levels allow us to pack the power of eletierapy 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 Incision€very incision is a wound that stimulates theyo@gds nat ur al
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 exgrares 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 imdry a

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 discbithe cells within the tissue thereby
preventing the spread of infection. In the case ofinfected trauma or aseptic surgical procedures,



inflammatory responses cause discomfort and pain without contributing to the healing process. In
fact, for sugical wounds, inflammation is usually more damaging than helpful.

How ActiPatch Therapy Restores TissudgtiPatch Therapy is directed towardsastablishing

cell communication, and suppressing the vasodilatory response. Tissues are compoked of cel
networks in which celtell communication relies extensively on eedlll proximity. In edematous
tissues, celtell communication is greatly reduced resulting in poor coordination and delayed
healing. In the absence of normal cell contact, ActiPateaflty 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 ofie'.

The therapeutic goal is to induce the tissue to rapidly pass through, os hyegatsssuelamaging
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 eld@litinto 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 theeatment into the tissue, and treatment penetration to a depth greater
than 1 cm.

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

It is the pulsing or modulation component of the therapy, which exered¢htromechanical 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 Therapydatment is on the order of 100 uV/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 pesirgical 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 phaseubloits cellular influence on vasodibay
agents such as nitric oxitieinduced electric fields reduce the swelling, and significantly reduces
pain.

Forms of Cell Communication--The action of ActiPatch Therapy applies an induced current
across the dks. This restores the cell communication in three ways:

Cell Contact Communication-- The electremechanical 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 cetlell 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 cemt of ActiPatch Therapy produces transmembrane potentials in the
cells, which serve to synchronize ion channel opening, mimicking aspects of intercellular gap
junctions.



Synaptic/Chemical Communication-- Injury and edema sensitize the surrounding tissysin,

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 im pai
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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 LaboratotgteSJniversity of New York has established that

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

treat ment of soft ti ssu

body an 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 psec in
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electrical signal sees 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 leVess dfian 10
microvolts/centimeter, corresponding to induced power levels less thhh \MIcm3, are sufficient

to produce significant biological effects.

While much smaller energy levels are required to achieve a biological stimulation, the field
intensties 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 deast 10 times the threshold levels
required to achieve a biological response.

Key points of evaluation:

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

1 Effect of continuous delivery provides greater thetd benefit.

1 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:

1 Isthe reduced power of the ActiPatch compensated by the close proximityisstleeand
the longer treatment durations, and

1 Is the device delivering an efficacious therapeutic dose of electromagnetic energy to the
tissues?

The answer to both of these question$ . 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@dbses. 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 PEM effects shows that the ActiPatch power level&diders of magnitude

above the threshold for demonstrated cell and tissue effects in vitro. Required power density levels
to achieve fieldnduced tissue effects are shown in the table below. PEMesld&n shown to
influence cell behavior in #itro 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@drt r e at ment , wi t h an RNAoVE
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 pudd 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.



ActtiPat chE Ther apy power density at the skin surf
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. \Mateabsorbed power

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

necessary to ensure ntrermal biological responses from electromagnetic field exposures. To
understand this statement it is importanhote that notthermal 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 &kng 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 intensggpmrds

to an induced power level of 0 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 thatrett@s 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
morphobgic changes if the exposure times were extended to 24 hours, corresponding to induced
power levels of 1413 Watts/cm3 (Lee & McLeod, 2000). Moreover, a study on regulation of
differentiation in mesenchymal cells, utilizing exposure durations of up kw6, 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 5%16 Watts/cm3 (McLeod & Collazo, 2000).

It is clear, therefor e, ulndimadsomed eowerfevelsinthé rBnge c h E
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 fthremoral electromagnetically

induced biologickeffects at the cell and tissue lev@econd, 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 notplgver 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 differentation (McLeod and Collazo, 2000) 10-15 W/cm3
Conclusion

The peerreviewed studies, from clinicians around the world, adequately address and substantiate the
clinical evidence of the effectivenestlow power extended duration therapy akadiPatd E
therapy RecoveryRx, and Allay, menstrual cycle therapy.



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
traditionalpulse 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 Mah&tain 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 iretbnited 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 procedurfesrped 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 idoing so is pain. Narcotics and muscle relaxants have undesirable side
effects and recent advancements in-mqrarmaceutical pain control appear promising. This report
represents a pilot study to evaluate the use of inwasive pulsed electromagnetieltl (PEMF)

therapy device in a double blinded randomized placebo controlled fashion supported by the North
Texas Independent Review Board at Medical Cibgallas Hospital.

Study Execution

Eighteen healthy womenhomunderwent breast augmentation eatethe 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 wther they were sham (n=8) or active devi@esl0). They were

placed on the operated breasts immediately post operativelyeaedvornfor the next consecutive
seven days. Postoperative pain dadsobtained using a visual analog scale (VAS) and pain
recording wasperformed twice daily during the study period. Pain medicatgenwas 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
thestudyendvi t h p=0. 004 wusing Friedmands statistical

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-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 thphysician, nurses or the patients. The patients, agé8,\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 performedsnlithriscularfashion

via either an infranammary or perareolar 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 brap@tents 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 patierad tie¢ir
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. Initi&ls¢ares 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. Thaipuse by the active PEMF group was lower by da@yb&t

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

Comparison with previous PEMF Study pain and breast augmentation: Heden, Per and Pilla,
Arthur a. Effects of Pulsed Electromagnetic Fields on Postoperative Pain: Ae[Riiral
Randomized Pilot Study in Breast Augmentatidasthetic Plastic Surger{2008), 32:666666.

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 bilaterdiPEreatment, 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 stly subjects were required to rate their pain twice daily ubegisual analog scale

which issimilar to our study The length of the study was also seven dagslitional data was kept

on pain medication administration as well. They demonstratastisiaty 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 waysA@tigetch™ 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 neéitstically 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 specyathade test bras, thereby reducihg 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 compaesardn 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.



ActiPatchTM: A New Way of Treatment - Pilot investigation of 52 pdients in general praxsis.
Evaluated SeptemberOctober 2008

Principal Investigator: Jarn Bennedbaek
Specialist in common medicine
G.P./M.D.

Hypothesis of treatment:

In living healthy cells the potential of the membra¢entialis stableequals respotential. The
inside of the )mmbrane is negative in relation to the outsMest of ourcells have a rest potential
In the membrane in the rangbout70 mill volt.

Will it increaseit is hyperpolarisedif it decreases thmembranevill depolarise.

If the70 millivolt is valued as a field over the 7 nanometer thick membtheestrength of the field
equalsl0.000 volt pmm.

Changes in the environment/field has direct effect on conformatiproteirs in theplasma
membranend due to this abilities ¢fie composition of multi formations of

amino acid (ref. 1) The synthesis of proteins in fibroblasts in electromagnetic fields has been
investigatecearlier(ref.2)

Actipatch uses the modulated raffiequencies generated electromagnetic field to indbee
Low-frequent membrane stabilising pulse, with amplitude in the deldkHz/ 100 uV/cm

The membrane will due to thise forced to resstablish the rest potential.

The effect can be at more poin®abilising the cell. Improvement Qfll-to-cell communication.
Improvement of the neuretnansmission.

The direct and indirect effect inhibition oftheinflammation process at all levels.

Duration of treatment:

The patients received instructions in ugeh applicationfrom bedtime until morningvery day for
one weekThe effect had to be noted on auakscale from &b, where (vs5) is mximal (startpain
and(vs0) no-"pain. Duration of the test was 7 days.

Diagnosis and results:

3 patients with fascitis pedi%.pain free after 5 days,dfter 6 days No.®as on stagévsl) after 7.
days

7 patients with epicondylitis lateralis. 1 was free of pain dayah day 61 had only slight pain
(vs2) on day 71 * had no effect

2 patients with epicondylitis medialis had no pain, whatsoeveiagré.

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.Osgoe8chlatter had no effect after 7 days.
2 patients with pes anserinus tendinitis had only slight problems on day 7 dage (vsl)

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 (vgiLlih@nother had moderate pain
(vs3)

8 patients with myosis lumbale et paravertebrale witheferredpainor neurological deficits.
3 had no pain on day 4, 2 on day 5. 1 on day 6. and 2 had only slight probldmsb(vs2)

2 patients with pain one year after surgery for cervical praapscus No effect.

2 patients with pain one year after surgery for lumbal prolaps of dikdwed moderatgain day7
(vs2) 1 ha no effect.

3 with distorsio pedis/laesio lig. Talofibulare anterior. 2 had no pain dayh@d day 7 only slight
probdems (vsl)

8 patients with various tendiniteswfest /forehand anantebrachium (flexarandbrachioradialis).
4 had no pain day 3. 1 on day 4 1 on day 5 and 1 on day 6.dadjnd ké#ect.

4 patients with tendinitis of Achilles. 3 had no pain day 6n day 6.

* Had earlier operation on pronator teres syndrome bilateralis.

Discussion:

AP has proved convincing effeatmany conditionsThere were no sideffects reported no
complaints of any kindThe device is simple and easy to handle.

Sportaneous remission would appear at more of the patients in this investigation, but how fast in
relationto these results?

2 patients with rheumatoid arthritis concludedrdlesf of painjust as effectivas the treatment of
steroids in higkdose for shorperiods, but faster effect

In this pilotproject,application wa®nly 8 hours per dayrhe device may and can be used 24 hours
per day.

Could more bthe patients have effefaster or some at least have had anceffehe device were
used permamrenty. AP has power for 720 hours.

The primary impressiom effect ofthe treatment of patients with the diagnosis, where positive

resporse 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 efée and more test has been stditeexamination of wound healing and
Effect on posbperations conditions (healing process, haematoma etc.) and latest in treatment of
psoriasis.

6 Actipatch has been in use on more pasievith ulcers of the lower limbs treated by nurseién t
county.

Furthermordhe jointpains of one psoriaspgatientdisappearedfter 1 week of treatmentVhen
stopped the joint paint went back after few days. Disappeared againwgh of the ARor few
days

More injuries from sport have been treated with AP and have proved excellgtst res

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 sciemtibasis has to be doneftod right indications
of treatment and duration of the many diseases potentially involved.
References:

1) SuhrJessen, Peter (200Basis bog Cellebiologi

2) McLeod,K.J, Lee,R.C., and Ehrlich, H.P.(1987) Frequency dependeraledific field
modulationof protein synthesis in fibroblast Science 236: 1465469
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Use of ActiPatch Device for Treatment of Delayed Onset Muscle Soreness i
Comparison to Acetaminophen and Control Group

Principal Investjator:Sheena Kong, M.D(November 200P

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 ofpaumrsole

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 arobservational 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 groupoRpalat utilized

the ActiPatch device, and 3) a group that received-theecounter 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 DOMIEted muscle pain and soreness. Participants
within the acetaminophen group were administered 1 graanetéminophen in the form of Extra
Strength Tylenol. Ninety minutes after administration of acetaminophen these study participants
were also surveyed concerning their levels of DOKSated muscle pain and soreness.

Study was approved by RCRC Indepertdeaview 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 differentr@up was given ovethe-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 enrolladthe 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 effs 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 thestudy appears to demonstrate that the continuous use of ActiPatch will result in significantly

less DOMSrelated pain and muscle soreness compared to a treatment regiment consisting of an
OTC dosage of acetaminophen.
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Background

Delayed Onset Muscle Saress (DOMS) is a condition associated with increased physical
exertion. This condition is experienced by all individuals regardless of fithess level as it is a
normal physiological response to increased exertion and the introduction of unfamiliar or
streruous 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 levelsoetarmal 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 damagerwscle 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 highwered 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 muscis fibers
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 accuwiulaicn

(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 tgeatipreventing the condition. The
most popular intervention is pharmacological options usingstemidal antinflammatory
drugs (NSAIDs) or acetaminophen. Stretching and wapraxercises as well as nutritional
augmentation via supplements have d&leen 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 assdeid 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 phasis 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 neithemNSAIDs nor nutritional supplements have been proven to reduce the onset of
DOMS, there has been some research suggesting that simpleuyvaxercises can
meaningfully reduce the onset of the <onditi
bouteffée t 6 as a way t o r e dautisa plodgpdes/e adapibtioeto r e pe a't
exercise that has been shown to consistently reduce DOMS and exercise induced damage to
muscles.

ActiPatch is a miniaturized medical device that delivers continuous electretiaterapy

to restore damaged cells. The device is a Class Il medical device that is available only
through a licensed health care practitioner in the United States. The device, however, is
widely available on an ovehe-counter basis outside of thinited 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, increasimgl 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 teatment 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.

Theprecise 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 aftiflammatory cascade. It is alsoggested 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 t heEhepath indacéssledtrio ampentanmumamtissae, 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 usd 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
densityatte s kin surface between 14 and 73 ¢&W cmj
10 milliVolt/cm, resulting in adsorbed power
provides field exposure levels at the target tissue that are five to nine orders otidegnit

above the thresholds which have been established fetheomal electromagnetically

induced biological effects at the cell and tissue level.

The Acti Patch uses proven medical technol ogy
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inflammatory response breal 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 aggiificant 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 researemhas be
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 musculoskeletabmplaints, and the product is now available etrercounter
throughout Canada. The product is also cleared forttreszounter sales in European

Union countries and other countries throughout the world.

Study Execution

Study Design

This was an obsertianal 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 receivedibnscounter strength

acetanmophen

1 102 participants in total38 used the ActiPatch, 38 acting as control, and 26 used
acetaminophen

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

1 Age range from 18 to 35, subjects weraltiey collegiate athletes and trainers who exercise
regularly and participate in team sports

1 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

1 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.

1
1

Exclusion Criteria

Anyone who is unable to givensent 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

= =4 =4 -4

Recruitment of Participants
Participants were recruited frocollegiate athletic teams and athletic training personnel.

Randomization



After the DOMS inducing resistance exercise regiment was completed, each study participant
was randomly assigned to one of the three participating groups. Study participants

assenbled 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 gnoughe 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. Participardagiven

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 DOM&lated muscle pain assessmentsavaiwne 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 investigattransferred 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 usiéS (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

participan 6 s particul ar group, i.e., Tylenol, Con
columns, one for each group. At the end of the study, the data were provided for analysis.

The data were analyzed using Excel gsf@mcrods.
the VAS scores were calculated for each subsample. The difference between cell means was
tested using-tests with the following formula:

X — Xg

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.
Atreat ment 6 and Acontrol 0O group.

Acceptance Criteria

This study used twtailed 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 theean 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 widlial ttests. 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: test statistics
t-statistc 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 mmducing DOMSrelated 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 principalvestigator 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 tee coun
treatments, such as acetaminophen, NSAIDs and other pain medications that may have
guestionable safety profiles.



Use of ActiPatch for Treatment of Plantar Fasciitis

Principle Investigator:
Joel Brook, DPM,MS,FACFAS

Associate or Cdnvestigators

Morley A. Herbert, PhD

Damien M. Dauphine, DPM, FACFAS, CWS
Nicole D. Hancock, DPM

D. Jason Hancock, DPM

Jaryl G. Korpinen, DPM

Study CeCoordinator:
Tracey Hawkins, RN

Executive Summary
Purpose
To assess whether patients using ActiPatch stimulataright 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 [Raimohts
were trained in usef 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.

Analysisof Medication Usage

Al |l medi cations were translated into 6doses?o
(ibuprofen 200 mg, acetominophen 250 mg).

Results
70 patients have been enrolled to date, with 28 controls and 42 stimulator units. Repeated
measues ANOVA is statistically significant for a difference in time response between the
60stimé and O6contd groups (p =0.02). The even
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Graph 3 show medication doses for the two groups over the 7 days. There ischrieajéy
significant difference in usage. I n the Osti
(242/294) of the patierd ay s whi |l e no medi cati on was used
(134/196) of the patierdays (p < 0.001). On days 3 and 4, there wasagtrend to

reduced usage by the O60stimé group (p=0.07) w
(p=0.06).When total medicationoverdaydl i s compared, the O&6sti mob
1/2 that of the controls, while over the full 7 days, total medicaisage drops by 55%.

Large variances in usage preclude significamélues 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 algteatdéasing 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 painfaflammatorycondition caused by excessive wear to the
plantar fasciaf thefoot or biomechanical faults that cause abnorprahationof 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. Patientsigufferi

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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Frequent
Calcaneous Area of Pain 11% = All 3 Areas -

(top view) mapped from 2666
PF Testimonies 4% = All 8 Areas

While many different treatméshave 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 lofigrm prognosis. The mainstays of treatment are stretching the
Achillestendon 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 segpattiv

stable shoes. Patients should avoid elpeck shoes, sandals, "fiffpps”, and any shoes

without a raised heel. To relieve pain and inflammation, nonsteroidah#iathmatory

drugs (NSAIDs) such as aspirin and ibuprofen are often used but areted Ibenefit.
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 counteuitive 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 notombined 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
actuallyimprove pain initially, but has deleterious letegm consequences.

It is estimated that 25 million patients experience acute pain caused by trauma or surgical
procedures each yedihe most commonly prescribed analgesics for acute pain are NSAIDs,
acetaninophen, and opioids; however in the paperative 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, duadb it

of an antiinflammatory 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 antiinflammatory 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-theomal biological

effect Since this pioneering work, PEMF therapeutic applications have beendadpottes
reduction of postraumatic and postperative pain and edema in soft tissues, wound healing,
burn treatment, and nerve regeneration (Pilla et al., 1993; Itoh et al., 1991; lonescu et al.,
1982; Raji and Bowden, 1983). Ten years ago, an NIH @snseConference Report on
Electromagnetic Fields in Medicine (1998), entitled "An Assessment of Health Effect from
Exposure to Powelrine Frequency Electric and Magnetic Fields" concluded in an over 500
page report (NIH Publication 98981, Washington, DQjat 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 oigs 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 trama, 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 traumagcbiokngal 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 comparear¢s & the ice

alone group (Cheing GLY, Wan JWH and Lo SK:
reduce pain and swelling after disB8@A)lInradi us
a study of 40 outpatients with documented radiographieecl 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, San towpowa adiofrequency dectppmpagnetd: i L
radiation for the treatment of pain due to o
59(2):140145). In a small group of patients with fiboromyalgia pain, twice daily treatments of

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

AW, Graham K, Prato FS, Mc Kay J, Forster PM,
doubleblind, placebecontrolled clinical trial using a lofrequency magnetic field in the

treatment of musculogkl et al chroni c pai no. -58)Plmdpost Res Ma
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
saored higher on the Knee injury and Osteoarthritis Outcome Score and recorded use of less
NSAI D pain medications at 45 and 90 days (Zo
of pulsed electromagnetic fields on patients' recovery at'ter arthrostogery: prospective,
randomized and double | i nd st udyo. Knee Surg Sports Tra
4). Postoperative pain reduction was noted in a study by Hedeh P and Pilla AA (Effects of

Pulsed Electromagnetic Fields on Postoperative Pain: ubledlind Randomized Pilot

Study in Breast Augmentation Patients. Aesth Plast Surg 2608bB1ay28) using a similar

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

in women after breast augmentation using stitousato 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 thetierature 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 @shancement of nitric oxide (NO) release, a shwetd
signaling molecule known to be involved in amlammatory cascades. NO is also an
inhibitor of the proinflammatory pathways that produce endotfieand IL-1. (Miura M,
Takayama K, Okada J: In@®e in nitric oxide and cyclic GMP of rat cerebellum by radio
frequency burstype electromagnetic field radiation. J Physiol 1993; 461:528 Diniz P,
Socjima K, Ito G: Nitric oxide mediates the effects of pulsed electromagnetic field
stimulation on e osteoblast proliferation and differentiation. Nitric Oxide 2002;-23.8
Schnoke M, Midura RJ: Pulsed electromagnetic fields rapidly modulate intracellular
signaling events in osteoblastic cells: comparison to parathyroid hormone and insulin. J
OrthopRes 2007; 25:93940. 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; 262.854
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 | production stimulated by thrombin in endothelial cells. J Int Med Res 2005;
33:545554. 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: 14071412)

ActiPatch

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

27.1 MHz | SM band. The el ectromag-hetel dof pebduba
by aloop antenna. Longange tranfmebddboaf{ata) is rendered
antenna size, compatevith one wavelength. The near field induces electric current in human tissue,
oscillating at such a high frequency that it
frequency also | i mits -epfefneecttrda,t i on by way of t
resultingdeptaocnseski approxi mately 10 c¢m. I n ad
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 modetiZgiDa

Cc a
h e
di

The ActiPatch affixes onto patient for a convenient2d ur t r eat ment , wi t h an
suggested minimum treatment time. Therapeutic efficacy requires consideration of the treatment

time difference factor. ActiPatch Therapy Device produce$ lao2ir 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 wiedithin the range of efficacy for soft tissue injuries.
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Acti PatchE Therapy power density at the skin su
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. Wiateabsorbed power

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

necessary to ensure ntrermal biological responses from electromagnetic field exposures. To

understand this statement it is importanhdte that northermal effects oélectromagnetic 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

healp model, field intensities as | ow as 30 egV/c
protein excretion by cells (consistent with a reduction in edema and scarring) for exposure durations

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

11 Watts/cm3. More recently, investigationsather aspects of cell phenotypic expression related to

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

that even thg very low exposure level can be further reduced by extending the exposure time. In a
study on morphol ogic adaptation of cells to ind
fields were found to be sufficient to induce significant morphologanges if the exposure times

were extended to 24 hours, corresponding to induced power levelsl8f\WMatts/cm3 (Lee &

McLeod, 2000). Moreover, a study on regulation of differentiation in mesenchymal cells, utilizing
exposure durations of up to 64 houtspwed that cells were capable of responding to induced field

intensities as |l ow as 0.7 eV/cm rms-15 correspond
Watts/ cm3 (McLeod & Collazo, 2000). 1t is clear
resultinginad s or bed power | evels in the range of 7.3 ¢

target tissue that are five to nine orders of magnitude above the thresholds which have been
established for nethermal electromagnetically induced biological effettdha cell and tissue
level.

The Acti PatchE has received FDA approval for us
Canada, Health Canada has approved it for relief of pain in musculoskeletal complaints. The system

also has EU approval as a Cléigsulsed electromagnetic medical device.-@ning 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
treatmem of pain in patients with diagnosed plantar fasciitis.

Study Executions

Study Design

1 The study is a prospective randomized doddtied, placebeand positive controlled trial of

PEMF versus placebo for pain in adult patients having diagnosed plastati$

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 givem Visual Analogue Scale (VAS) to fill out am and pm each day

Patients given form to record pain meds used

= =4 =

= =4

31



1 No new treatment to be started during study unless patient drops out

1 Return filled out data forms to coordinator
1 All study personnel will be trained use the stimulator and in the use of the VAS scores

Inclusion/Exclusion Criteria

T

All patients with diagnosis of plantar fasciitis agreeing to participate
9 Over 18 years old
1 Able to wear unit and keep data-tgpdate

Recruitment of Patients

Patientseen i n clinicianbds office, discuss study

Blinding

Blinding method was double blinding, all devideactive and control, were given numbers

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

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 ae#i 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 staydioator,
Tracey Hawkins. Patients were given phone numbers of their physician, the principle
investigator and Tracey Hawkins.
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Administrative Section

Thelocation and personnel of study related activities:

Study Activity Location Study Personnel
Recruiting - Medical City, 7777 Forest Lane, Dallas, TX | Dr. Joel Brook
- Baylor Plano, 4708 Alliance Blvd, &ho, TX Dr. Damien M. Dauphine

- Complete Foot and Ankle Care of North Texg
2817 S. Mayhill Rd, Denton, TX

- 500 North Valley Pkwy, Lewisville, TX

- 6309 Preston Rd, Plano TX

Dr.
Dr.
Dr.

Nicole D. Hancock
Jason Hancock
Jaryl Korpinen

Signing patients on
informed consent

Same as recruiting locations

Dr.
Dr.

Joel Brook
Damien M. Dauphine

Dr. Nicole D. Hancock
Dr. Jason Hancock
Dr. Jaryl Korpinen
Treatment/Device | Same as recruiting locations Dr. Joel Brook
and forms allocation Dr. Damien M.Dauphine

Dr.
Dr.
Dr.

Nicole D. Hancock
Jason Hancock
Jaryl Korpinen

Data Collection

3626 Lakeside Dr. Rockwall, TX

Tracey Hawkins, RN

Data Analysis

Dr . Her ber t oBalladdxhe Of

Dr.

Morley Herbert

Data Collection

Measurements were done b thatients 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 tdr. 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 thdicimation. 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.

Themonitor 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.



The data was read into SAS (¥9SAS 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 trdne 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 variamcwith 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 arlag 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 ghalgh 2 shows the evening scores.

Graph 1 VAS- AM Values

5

25 —4—5tim
~—Control

Day 1 Day2 Day 3 Day 4 Day 5 Day 6 Day7

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

bet ween the Astimo and Acontd groups (p=0.02

between groups.
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Graph 2 VAS - PM Values

Day 1 Day2 Day 3 Day 4 Day 5 Day 6 Day 7

w—=S5tim ==fl=Control

Graph 3 shows medicati@loses for the two groups over the 7 days. There is a large
clinically significant difference in usage.
82.3% (249/294) of the patiedtay s whi |l e no medication was us
68.4% (134/196) fothe patientdays (p<0.001). On days 3 and 4, there was a strong trend to
reduced usage by the Astimo group (p=0.07),
(p=0.06). When total medicationoverdayd 1 i s compared the Asti mo
thatof the controls, while over the full 7 days, total medication usage drops 55%. Large

variances in usage preclude significarmgbues with current enrollment levels. No study

related adverse events were reported by any patient.



Graph 3 Medication Doses

12
Day 1-4 total meds {avge)
Cont 3.11 £8.00
Stim 1.38 £3.07

1 Day 1-7 totatmeds {avge}
Cont5.50 £13.75
Stim 2.45 +5.11

08

0.6
0.4

0.2

Day 1 Day2 Day 3 Day 4 Day 5 Day 6 Day 7

~—+—Stim == Control

Discussion

Plantar fasiitis 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 reamtuof morning pain even though

the patients use less than %2 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, onesdase 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. &eena Kong, M.DJune 2009)

Introduction

Primary Dysmenorrheacommoty known as menstrual crampss a medical condition
characterized by cramping pain in the lower abdomen occurring at the onset of menstruation in
the absence @nidentifiable pelvic diseas&harp pains in the lower abdomen begin at the start

of menstration 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 discomfant, estimated P& or more are temparily
disabled by the high level of pain that they experiericés distinguished from secondary
dysmenorrhea, which refers to painful menses resulting from pglatbology such as
endometriosis.

There are currently many therapies available for theinveat of menstrual painthe most
common being on-steroidal antinflammatory drugs (NSAIDs). Whilan effective treatment,
there is a growing concern abahis class of drugand the damaging effects resulting from
overuse, such agver toxicity, ulces, gastrointestinal bleeding, and rethtdigestivetract
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 étsavan
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). &/hile 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 periotoA{sown
studieshave reported adverse harmfuleffects 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 antiflammatory 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 specificallyettgyed forapplication over the uterine area.
Thelooped design functions at a frequemtyhe 27.1 MHz ISM band and c®nfined within the
field of the patchds | oo pccarant ie human tissienbéd pat c h
oscillating at such 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 energ§@®imJ/cc which is welvithin the

range of effectiveness for soft tissue injuries. The patch produces a powey déeriee skin
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surface between 14 and 73 ¢&W c¢cm] and induces
resulting in adsorbed power levels in the rang& of 3 ¢ Wrhis pr@ides field exposure

levels at the target tissue that are five to nine ordemsagnitude above the thresholds which

have been established for ntirermalelectromagnetically induced biological effects at the cell

and tissue level.

Study Objectives

To test the safety and feasibility of a PEMF device for the symptomatic religfeopain
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, twesityee (23) female patients (ages 19 to 37) with

problematic nenstrual issues were willing to test the patches. They were provided with a
guestionnaire 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 menstugtito five days

after. To serve as their own controls, they initially used these ratings on a regular menstrual cycle
without All ay patch treatment. The patients?o
average composite pain rating was. {t8ghest 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. Duriitathe

treatment sessions, the average composite pain ratings was 5.4 (highest 8, lowest 2) for the same
set d 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 aaylseofimenstruation 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 ph&s 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:

1 Evaluate if differences in pain reduction exist between subjects of active vs. platd#bo pa
use during a menstrual cycle using patient surveys.

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

Design: A prospective doubkblinded clinical study was conducted in two different cities
(Indianapolis and San Francisesof r andomly sel ected women from
practices, ages 18 to 35. Allay patches were
cycle and worn for five consecutive days if possible. The outcome measure was a visual analog
scalefe each patientbds assessment of her menstru
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compared to their perception of their traditional cycle pain. The means of each group was

statistically analyzed by a paired differendest.

1 The study is a prospeect randomized doublblind, placebeand positivecontrolled 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 30eguditrents.

One menstrual cycle study period.

= =2 =4 =4

Age range of 18 to 35 who have menstrual cycles that they consider significant and disabling.
Women with secondary dysmenorrhea are specifically excluded.

1 Control patches will be identical as the actives blitvat have a live battery. This will be
unknown to either the study subjects or the investigators.

1 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.

1 Patients will be gign 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.

1 Patients are to take, if needed, any medications that they might hotakal for pain relief
during a normal menstrual cycle.

1 The primary outcome measure is to determine if there is a difference in pain reduction in the
active vs. placebo study groups.

1 The secondary outcome measure is to determine the significance adbbéffect
between the active vs. placebo study groups.

1 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)

1 The altermtive hypothesis is that the active study group stibw a lower overall paiscore
than the placebo group.

Participants: Ninety-one (91) women were studied with primary dysmenorrhea and were
randomly assigned an actige control Allay patch.

Study Reslis

Of the ninetyone (91) study enrollees, fortgur (44) were from San Francisco and ferty
seven (47) from Indianapolis. Forgyght (48) patients had active patches while the
remaining fortythree (43) had placebo patches. The average age of tothinszhstudy

3¢



patients was 26.2 years.

Of the active patch group, thirgseven (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 (1968 while the average pain score was 3.75 (rangé)0in

the control group, no patient reported complete elimination of pain while the average pain
score was 6.25 . (rangd D) The differences in the average pain score between the active
and control pech groupswas statistically significan{p < 0.05)

Enrolled Patients: 91 (48 Active, 43 placebo

Kong San Francisco 44 (25 active, 19 placebo)
EppleyIndianapolis 47 (23 activ@4 placebo)

Patient Ages
Average Age Age Range Total
26.2 1871 34 91
Indianapolis 28.6 - a7
San Franciscc 24.9 - 44
Active Group 27.3 - 48
Placebo Groug 27.8 - 43
n (%)
Positive Responders Active Group 37 (77.1%
Composite Pain Score 3.75
Pain Scale of 1 10 n (%)
(mild T severe intensity)
7.51 10 0
5175 9 (24.3%)
2515 11 (29.7%)
17 2.5 14 (37.8%)
0 4 (10.8%)
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Negative Responders Active Group
(felt that there was no change at all)
Positive Responders Placebo Grouj
Composite Pain Score

Pain Scale of 1 10
(mild T severe intensity)

7.57 10

51 7.5

2515

17125
0

Reported Use Rate:

(stopped using before 5th day completion)
Active Patch
Control Patch

Drop- Out Rates:
Indianapolis San Franciscc

Day 1 1 0
Day 2 1 2
Day 3 5 6
Day 4 3 3

Reasons for Dropout:

Wear issues 7

Pain was gone 4

Di dlinefp 9

Lost device 1

Adverse Events:

Device Issues:
Moistness
Irritation
Placement Stability
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11 (22.

9%)

6 (13.9%)
6.25
n (%)

oSO N B N

21 (23.0%)
5 (23.8%)

16 (17.6%)

0

10 (10.9%)
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Discussion

Menstrual cramps a@hpain are the result of contractions of the utdPugstaglandins

stimulate the uterine muscles to contract and shed its lining. Women who have high levels of
prostaglandis will experience more intense contractions of their uterus and subsequently

more pain. The benefit of annhflammatory medications directed towards modulating

oneds responsiveness t o pr-anBamaaoryaadications| evel s
are not always completely effective at relieving menstrual pain and they havenoweth

side effects as well. A nedrug alternative would be a novel approach to the treatment of
menstrual pain and would address a significant unmet need.

This clinical sudy 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% positiveeaspon

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 speciative. 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 ofgpaways is

one potential explanation Pain signals are transmitted along nerve cellssimpptic

terminals. PEMF has been shown to result ingyreaptic terninals that have slowed release

of neurotransmitters by altering membrane potentials thus bigckireducing pain signals.
Another potential mechanism is the wielown antiinflammatory PEMF by affecting-€ell
activity and inflammatory mediator releases. It is likely that the cumulative effect of all of
these three different mechanisms accoumtshfe 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 nergiatl for drug interactions.
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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 sind.bithe 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 bruisings 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 removabf excess skin and fat from tl)e upper and/or lower eyelids. The low tension in the
skin of the perorbital region means that peSperative oedema and bruising are inevitable. Itis an
ideal clinical model for doubtblind evaluation of pulsed RF treatmdecause 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 dotlidied pilot study and a recently completed study are
described.

Pilot Study: (Nicolleand Bentall, 1982)

Aim

The purpose of this study was to determine the effects of pulsed RF energy ondperptse
course of oedema and bruising following blepharoplasty surgery.

Method

The pilot study involved 21 patients who had surgery perfdramgler 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 immediatebpprively and removed after

24 hours. Photographaolour 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 independenarmlinici

Device Specifications

POWer SoUrce. . ...t i 3.5 Volt battery
Carrier FrequUenCy . ... . 27 MHz
Pulse Width .................................. 100 microsecs
Pulse Repetition Frequency . .. ................ ... 1 KHz

Results

The independent clinician assessed the slides and determined which of-thrbiperregions
showed clinical evidece of an improvementa 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-ppstative signs on the activelgated
side, this improvement was still discernable at the sixth day fallpwisit. 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 teeagide.

Blepharoplasty StudyBentall, Bentall and Nicolle198485)

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 atteplptace
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. Alpatients 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.

Patents 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 thveeligiht Spectacle frames

and electrical components were housed in one leg dfdhees. The placebo antenna was

electrically shielded to prevent-radiation from the active antenna which emitted pulsed RF. energy
of the following specifications:

Nominal Power Output. . . .. ........ ... 73 microw
Cari er Frequency. ) ) ) . .
Pulse Width. . . . ... ... ... . 73 microsecs

Pul se Repetition Frequency

Patients therefore acted as their own control and they were not aware which eye received treatment.
Treatment commenced immecijately following surgery and the patients were instructed to wear the
spectacles for 16 hours per day for the following three.d&yart from this no modifications were

made to the normal pesperative 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 posbperative visit, that is at one déyfew 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,tm order
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 thisisiea 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 threggegifbne 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. nly the areas of clearly defined red or purple bruising were included, not the rather diffuse
areas of yellow. A System Ill Image Analysis Machine (AMS Limited) was then used to measure the
area (in square centimetres) of the planimetric trace beneatleyach

The slides were then projected onto a white pi
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 seédeence sticker (when present) were marked off

e

on the A+0 to signs with a thin pencil. The pap

open and the length of the scale reference sticker to be. measured with a ruler.

To obtain ratings othe 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'®RIGHT eye shows "significantly less" than the patient's LEFT
eye.

IR - 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 thiemzss LEFT and RIGHT eyes with respect to

IL-The patient's LEFT eye showsééetc c¢cf | R above
f

2L-The patient's LEFT eye showsééetc c

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 ey®pening data were analysed using related samplest$ and contingency tables
were drawn up of the clinical assessment data and submitted to Chisqsané assbciation.

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 werkea 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 percetutje of

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 ebeungh 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 theepémtacl
fewer than the required 2 days and fourteen had worn the spectacles for fewer than the required 8
hours per day. There were thus fettyo patients entered into the analyses, of whom nine patients
had slides from Day One Pegperation and of thede/o 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 38 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 ants'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 cés¢his value significantly different from 50% (Day 0t52,

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 weraiable to permit a meaningful analysis of the clinical
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 1), the cell entries are large enough to permit
meaningful conclusions. It can be seen that there is a strong @ssos&tween the clinical
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 assessméexels).

Less Oedema on Left Less Oedema on Right Total

LEFT SIDE ACTIVE 12 5 17
RIGHT SIDE ACTIVES 13 18
TOTAL 17 18 35

Table 2 similarly shows the same surgeon’s assessments of the patients’ bruising. Again the
association between assessmmenade 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 thgectacles being worn (Pearson Chisquare = 1.3, NS).
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TABLE 2. Clinical Assessment of Bruising by Surgeon Assessor
(Table combining assessment levels).

Less Bruising on Left Less Bruising on Right Total

LEFT SIDE ACTIVE 12 4 16
RIGHT SIDE ACTIVEG6 12 18
TOTAL 18 16 34

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 oppostive
treatment with lowlevels of pulsed RF energy tleeis 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 & 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 afasdted 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 pul&ddfeilds 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
bloodcells 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 cotra¢ed on the polysaccharides (GAGs) which are
the main charge bearing constituents.

Active Placebo

FIGURE 1.

The height of the palbebral fissure on the active side is expressed as a percentage of the combined
height of the palpebral fissuretlmth eyes.
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FIGURE 2. Percentage Area of Braising
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Appendix C

FIGURE 3. Actual Areas Of Bruising in CM?

Day 3, 4 or 5 Post-operatively
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Appendix C 17

FIGURE 4. Heights Of The Palpebral Fissure On The Active Side As A Percentage
Of The Combined Height Of The Fissure Of Both Eyes

Day 1 Post-operatively
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Appendix €

FIGURE 5. Height Of The Palpebral Fissure On The Active Side As A Percentage
Of The Combined Height Of The Fissure Of Both Eyes

Day 3, 4, or 5 Post-operatively
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Analysis of Blepharoplasty Results

Bruising and Eye opening data were analyzed using related saniptests and clinical

assessments data was tabulated and evaluated-bgudre tests of association to evaluate the
statistical gynificance. 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 patiets 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 stgdies usin
devices similar to Acti PatchE Ther a-pSpatientsc h as T
with an equal number being controls. Our study conducted with 81 patients, we believe is adequate

and sufficient.

As explained earlier, each patient ha@ 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. Thefdaa 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 (7?2
data weren 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 &silynificant 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 infornrexenbwere 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 nonepaeted. 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 ContodlPostoperative Reaction in

Blepharoplasty. Nicolle, FV. Bental)

Attached are the Pilot Blepharoplasty Study of
21 patients, and a 42 Patient confirming
Blepharoplasty study, the article published in
Aesthetic Plastic Surg
Frequenyg Pulsed Energy in the Control of
Postoperative Reaction
Dr . Nicollebds | etter.
evidence proves that the ActiPatch device
reduces both bruising and edema. Since
Blepharoplasty involves removal of excess
skin andfat 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 lensless spectacles with both and active
and placebo side. Neither the patient nor the
physician could detect the actiframe. The
results show that the areas of bruising and the
observable signs of swelling were statistically
lower by more than twentgercent (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 offragli®ncy energy to
surgical wounds in order to improve wound healino

The device was applied to one eye in 21 patients ';f_l"
who underwent bilateral blproplasty. There were @
no device related complications. In 11 patients,
edema and ecchymosis were noticeably less on t 8
treated side within 24 hours of surgery. In 6 patiel §&
ecchymosis and swelling were so slight that no
difference between treated amineated sides was -
visible. Two patients were noticeably worse on th
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 prposes was possibly Adam
in 1799. He recalls the work of Dr. Adam Birch of
St. Thomas's Hospital, London, in the 1780's usin
Faradic stimulation to assist in the relief of pain ali
inflammation in a variety of skin conditions [I]. .
D'Arsonval, a Frenchhysiologist in the 1880's, first & : =

suggested that a biological system would interact at a molecular and ionic level with elecitnag

fields of various frequencies and encouraged the use of shortwave diathermy for physiotherary [2]. In
more recent time&insberg [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 18'8Vilson [9] and Bentall

[3] confirmed that these observations ere reproducible in clinfeatipe. Other means have also been
developed of electrically stimulating me repair in aomons, 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
secondey 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 streragtirements. These
controlled studies, using a placebo device as a control, demonstrated that there wasnemhamdtee

acute wound healing process 0f20% in these models. The human wound healing study using
histological criteria pointed also to aone 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 heighteyitieelization compad 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 sucht tie@iatients

undergoing cosmetic surgery of the face. Blepplasiy 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 ofsmall oscillator tuned to 27.12 megahertz with a timer switching the

oscillator so that small pulses of radiequency energy are emitted from the single turn coaxial coil.

The shape of the pulse is squar e easeandiThe pawerlls ¢ s
from a small nickecadmium rechargeable 3.5 volt DC battery which draws 0.5 ma: the unit may be

used for 5 days without recourse to reciraygThe area of the coil is approximately 6 cm in diameter.

Fig. 1. A patient who underwmé upper and lower blepharoplasty on both right and left eyes. The right

eye was treated with Bentall 6s device and il 1l us
where sufficient ecchymosis and edema existed for comparison. In this casgglakischymosis is

similar In both eyelids, the degree of edema is obviously greater in the untreated left eye. This difference
is most obvious 24 hour, postopivaly, but the relative improvement is apparent thrauglihe period

of observation. (A) @e day postoperatively, (B), Three days postoperatively, (C) Six days pestoper

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 lightipgdind 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 knan 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 §slfollow-up. Some cases were of upper and lower blepiasty,

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 patierdasecutive

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, ameawhich might have influenced the

result. Two cases were excluded because pfatisment 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 trement.

In 6 cases, ecchymosis and swelling was so slight that no difference was visible between the treated and
untreated sides. In Il cases, improvement was apparent, which was most obvious at 24 hours when
treatment was ended. At this point edema, arallesser 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 mosimmediate 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 reseilé® @ncouraging that repad it
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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 andiftsclwhich 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 smany 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
oneods | i findasniatdryenedicétions and early physical thgrapthe arms (the attachments

of the pectoralis musclare 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 beendlhallmarks of breast imoplant surgery in the pHsé 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, | oftgpl@npulsed electromagnetic therapy

using ActiPatch topical patches devicés.determine whether this was actually beneficial or just a
psychotherapeutic concept, a prospective clinical study of breast augmentation paisethtsie.

A prospective clirgal study of fourtyeight (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 inframammacp(s&) incision. Patients

were aware that they would receive Actipatch therapy as part of their postoperative protocol. At the
completion of surgery, Actipatch devices (cresedrapedere placed over the medial and superior
aspect of the breasts (ovbetpectoralis muscle) anaped into position inside their surgical bra. For the
first twenty patients, the device was activated (activating tab putiadhe left breast and on the

opposite right breast the device was not activated. (activating tafimvased but not pulled) The

patients were not informed which devices were which. In the next tvegghy patients, the device

locations were reversed. Patients were instructed to wear the devices for the firstsevéyrs after
surgery after whichhiey 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 betweéndhweasts at that time period.

In the first twenty patients, fourteen rated the adli®@ce breast as less uncomfortable than the control
patch side. In the next twengjght patients, twentgne 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
creatirg an antiinflammatory effect. Actipatch provides a simple, foost 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 ofamgklack 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 certainlgstsglat pulsed
electromagnetic theragf?EMT)should be further explored. A change in the design of the deviteat
it ofitsd t hbeeverrmor aseful.Adatge reund loo@tlat wouldrfiund the
circumference of thbreast is moreklely 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
Obreasto in origin.
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ACTIPATCH - A New way of treatment, Pilot investigation of 52 patients in general
praxsis.

Evaluated SeptembérOctober 2008
Jarn Bennedbaek, 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 relatiorttie 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 nanoimetemembrane,

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 (ef. 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 &itage in the field of 1 kHz / 100 uV/cm the membrane

will due to this, be forced to restablish the rest potential.

The effect can be at more points. Stabilising the cell. Improvement ofto2sdll communication.
Improvement of the neuretnansmissin. 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 awisual scale from -8, where (vs5 ) is maximal (start) pain and

(vsO) noe’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 (vsl) 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 sgrome. 2 were free of pain after 3 days and 2 on day 5.
2 patients with Mb.Osgoe8chlatter had no effect after 7 days.

2 patients with pes anserinus tendinitis had only slight problems on day 7 dage (vsl)
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3 patients with polyartrosis manuunerified 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 lubale et paravertebrale without referred pain or neurological deficits. 3 had
no painonday 4 ,2onday5.1onday 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 (vsl)

8 patents with various tendinites of wrest /forehand and antebrachium (flexors and brachioradialis). 4
had no pain day 3.1onday 4 1onday5and 1onday6.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 neféai¢s reported nor
complaints of any kind. The device is simple and easy to handle.

Spontaneousmission 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 higkdose for short griods, 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
permanatly. 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 posbperations conditions (healing proces, haematoma etc.) and latest in treatment of
psoriasis.
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Actipatch has been in use on more patievitis 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 w#h of the ARor 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 sciemtibasis 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 ddoie-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 doubkélind expeiment was to determine the effect of treatment using pulsed RF
energy on the histological appearance of humarttiidkness skin wounds of the lower limbs.

b) Method

A full-thickness disc of skin (2cm diameter) was removed from each inner calf of a kaluateer.

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. BiopsieShmth 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) Reslis

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 showedome 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 39ydao 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 doubleblind 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 pulsedd@¥ces 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 bedosusm@mary

of all of time groups.

c) Device Specifications

Power Source. . . . . . . . . . . . .
Carrier Frequency. . . ......... ..... 44 MHz Pulse Width. ......... . 100 rnicrosecs
Pul se Repetition Frequency.

d) Results

PLACEBO GROUP

As with the first series these wounds showed the typical features of secondary walimgl he
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.

Conclwsions (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 showtrtht the healed epidermis was more like normal skin than the scar tissue
typical of secondary wound healing. The effect demonstrated in these studies indicatesldhadllow
pulsed radio frequency energy has therapeutic potential.

Photographic Evidenaaf Clinical Effectivenes$ 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 inssituation
where other therapy had failed to i mprove the p

This sequence of photographs shov
the progression of healing on a 76
yvearol d f emal eds D
View one is before treatment with
superficial gangrene.
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Second picture shows healing after
weeks.

Last picture is a close up of the
healed wound after 6 weeks. The o
treatment was a prototype of the
therapy.

Sacral Decubitus Ulcer

v

y i

74 yea old male, with 18 week
old sacral decubitus ulcer that
had been unsuccessfully treate
by plastic surgery 4 weeks
earlier.

Six weeks after treatment starte| Eleven weeks after treatme
with only ActiPatch prototype started the wound is almost
heakd
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Low Pulsed Electromagnetic Therapy (Acti PatchE)
Healing of Recalcitrant Wounds

Tracey C. Vlahovic, DPM
Introduction

Lower extremity ulcers, such as diabetic and venous stasis, are constant challgmgesitioners and
patients alike. Physicians are in a continuous
environment. Patients battle with frequent doctor visits and wound dressing changes at home which

may be complicated and confusing. Ovetallver 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 newtipabdu

facilitates this regimen.

Electrotherapy 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, weable, FDAapproved patch to decrease healing time-plegiharoplasty. 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 i@ideal posoperative 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
havean 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 proesesae 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 micrevascular 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 ogplasib 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 diabeticulceration 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
developmets. 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 idgetigat 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 recaltdiabetic 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 thpilot study. All patients had at least one palpable pedal pulse and an ulcer of
Wagner Grade Il or higher. Three patients had diabetic neuropathic ulcers and one had a venous stasis
ulcer.

All ulcers had previously been treated with a variety ofhoés, without appreciable healing. After
informed consent, patients discontinued the prior methods and utilized the low pulsed electromagnetic
field device (Acti PatchE) for six to eight hour

either5 00F or 1000F. The wound was covered with m
dressing. When the Acti PatchE was not in use,
sterile dressing. Pat i e ruseandbreugltt thealog jn dwrimgnhail o f t
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
asinc eased depth or drainage. The Acti PatchE devi
each visit. Patients were educated on their daily wound dressing changes. The wounds were evaluatec
with the Acti PatchE once weekly for six weeks t

Data
Table 1
Week | Week

Patient| Age | Location | Week O Week 1 |Week2 |Week3 |4 5 Week 6
1 66 |rightleg |4x25cm|4x23 |4x2 3x15 |2x15]1x0.7[/0.7x0.5
2 60 |rightfoot [0.5x0.5 |0.3x0.3 |0.2x0.1 | ulcerhealed

3 43 |leftheel |4x1 2x0.5 1x0.3 ulcer healed

1.7 X 1X

4 74 |rightheel | 25x1.75|2 X2 2X15 |07 1X1 [05 1X0.5
Pictures:

Patient 2 at Week 0 and Week 3 respectively

-

o
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Patjent 3 at Week 0 and Week 3 respectively:

' 4

Conclusion/Discussion

The Acti PatchE has promise in augmentation of w
steady decrease in side to side closure and in visiblevpend edema. The patient with the venous

stasis ulcer also had significant pain relief afiter 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.

Acti PatchE is a disposable, inexpensive, cand hi
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 adjatemipplication of the patch. Edematous tissue impairs the
normal communication between cells and is a repository of noxious agents that accumulate in the soft

ti ssue. The | ow pulsed el ectromagneti ctuf,i el d u
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 ofstdevice, 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 Acti PatchE design will
improving these already impressive results. Incorporation of the device into an insole or diabetic shoe
should provide an ideal use for ambulatoryipatn t s . At this point, the 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 controliedistual
greater patient number would enhance the results of this pilot study.

Overall, ActiPatchE, in my opinion, is an extre
recalcitrant chronic foot wounds. In this pilot study, it facilitated the wdwaling process in both
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di abetic and venous stasis | ower extremity ul ce
standpoint.
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n the late 1700s Alessandro Volta per

formed ecarly work on battenes and

storage of electrical charge. This was
followed in the carly 1800s by André
Marie Ampére's work on the attractive and
repalsive forces of currents in condluctors,
which led. in the late 19th century, to the
introduction of Morse code, electric light
ing and lightbulbs, motors, and a host of
other inventions. Did Vi

a or Ampére
ever think that they would be helps
today’s doctors to provide improved
wound care? Probably not--buat that is
exactly what they dud :

g

Initial Medical Devices, Static
Magnets, and PEMF Theruapy
Duathermy, the therapeatc use of a
high-frequency current to generate heat
within tisswe, began with a first-generation
contimuous wave device that used electncal

sue was affected remained In question
Regardless, diathermy became a standard
part of physical therapy, ordered for reha
balitation, bealing after trauma or surgery,
stimulation of blood flow to speed healing
and lymphatic flow, therapeutic interven
tions in the treatment of rheumatosd arthri
tis, sposting injuries, and other conditions
The principal of diathermy 15 the basis
of electrocautery devices that utilize high
frequency radio waves to intensely heat tis

sues in a small area in order to coagulate

vessels, cut tissue, and axd with surgery

In 1957, Hal Met
first ultrasonic heating device that used a
frequency range of |3 MHz in a continu

ler introduced the

ous outpul. These devices remain 1n use to
this day. This s not to be confused with the
use of static, or bar, magnets that have
become so popular m recent years.' ' Most
investigations have found no objective evi
dence that they improve pam
or swelling in soft tissues. With

This ‘herapy c”mmm‘g "'ajor a static, avariant magnehic

barriers for patients considering
plastic surgery by reducing the

long recovery time caused by the
swelling, pain, and bruising of the
incision and surgical dissection.

signals to do yust that: generate heat in tis
sue. This was one of the first electrical
devices m medicine. The 1938 Callier’s
Year Book mentions the use of diathermy to
generate heat to treat gonococcal infections

Early devices were essentially hroad
frequency broadcasting stations that could
be detected males from the treatment device
with a standard radio receiver. With this
mach power, tissue was bathed in exces
sive, unfocused, poordy-tuned power whose
effects were untested. Decades of use had
shown that circulatbon was increased, but
the systematic study of how individual ts

field, a benehicial mechanism
of action is dithicult to pastu
late. Few studies, other than
one performed m 1997 at
Baylor University, venify tha
static magnets have an objec
tive therapeutic effect on tis
sues.” That study demonstrated
a statistically sagnificant relief
of musculoskeletal back pan
in post-polio patients

Afler decades of use, 1976 with the
sigming mto law of the act that created the
FDA, continuous-wave diathermy devices
were “grandfathered” mto use from proc
clinical expenience without the requirement
that premarket approval (PMA) be granted
The PMA process necessitates inlensive
scaentific investigation, large-scale clinscal
tnals, and a more laborious regulatory obli
gation

Until the carly 19905 continuous-wave
danthermy devices remamned the standard

approach  to  treating  woumnds, This
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remainad largely unchanged for more than
SO years. " Pulsed electromagnetsc fiekl
devices (PEMF), also known as electro
therapy devices, were an improvement over
ones based on continuous waves."" " They
used less power, had a himited radso-fre
quency fiekd pattern due to improved anten
na and circuit design, and did not interfere
with other electnical devices

Electromagnetic Fields and
Health Effects
In the 19%0s

of electromagnetic usage in wound care,

er more than a century

concern about leukeman clusters found n
children living near power transmission
lines led to a public interest in surveying
and analyzing the state of the ant i electro
magnehc fiekds and buman tissue. The
National Institute of Environmental Health
Sciences published a Working Group
Repor

Effects from Exposure

entitled Assessment of Health
Power-Line

Frequency Electric and Magnetic Fields
The 523 page document examined both the
adverse and beneficial effects (and the

broad range of mteraction of biologscal tis.

sues)  with  electromagnetic  fields.

Carcinog

enacity, noncancer health effects
in experimental animals, epademaclogy, and
laboratory studses in humans. In vitro stud

ies, biophysics, changes in tissues induced
by EMF, and physical mechanisms in tis
swes were examined as well

There was “inadequate” evidence for
adverse health effects in more than 10 con
ditions, including Alzheimer’s, immune
system deficiencies, cardiovascular dis
case, and amyotrophic lateral sclerosis,
among others. The maonty of the Working
Group found ooe area with “strong™ ewvi
dence for a bwological effect; bone repair
and adaptation, both of which were
improved 1o a vanety of settings, including
bone lengthemng, snhibation of bone
resorption, and appositional (surface) bone
growth. Ho

ever, our arthopedic col
leagues, concerned largely with the boay
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tissue, did not study the soft hssue between
the skin and the bone duning almast all of
their studies. Therefore, there was a relative
paucity of evidence to evaluate in soft tis
sue. Finally, it was generally agreed that
electromagnetic fields could be sensed
the hssue by patients during treatment.
Based on the studies evaluated, 10
Working Group members votad “for moder-
ate” evidence ca nervous and monbooe con.
nechive tissue repair and adaptation in verte
brate animals, |2 abstained. sx voted for
“weak” evidence and one voting member
was sbsent. Human studies in soft tisswes
were quite rare, although radio frequency
devices have Jong been known to increase
blood flow and had been in use for decades
Double-blind studies. the gold standard m
ngorous medicine, but relatively rare in cos
metic plastic surgery, have provided some
gusdance for climical progress in recent years

Studies of Soft-Tissue Effects
Rescarch studies 1n the past 20 years
uncovered an extremely important finding:
the electnic field induced 1n the body could
increase blood flow to the tissues without
having to bheat the tissues. For decades 1t
was thought that the beating effect of the
high-energy field in the first-gencration
device was essential for the increased blood

flow, but thas does not appear to be the case
Pulsatile devices with a factor of 10 or more
appeared to sttmulate blood flow by a pal
satle, apadly penstaltic mechanism on ves.

2 weeks after srgery with wakeup.

sel walls, rather than beating actwon or sec
cadary vasodilatatzon.

Studies have shown improvement in
microvascular blood perfusion and more
rapidd healing of ulcers in diabetic patients,
increased skin perfusion in the forearm of
volunteer experzmental human subjects and
impraved pedal edema i cardiac pabents.'” "
In one study endothelial cells responded to
PEMF by increased growth rate and angio-
genesis and it has been suggested that
wound healing in genmeral s mproved. In
another animal model, spinal fusion was
improved while in another study, bone-grafi
take was improved after a state of
nonumon.™

In the early 1980s Nicolle and Bentall
wrote in the Aexthetic Plastic Swrgery
Journal of the reduced swelling on chinacal
exam alter blepharoplasty with an older
generation electromagnetic field device”
Silver used a device to treat patients postap-
eratively after capsular contracture release.™
Roland, et. al's research group reported
Plastic and Reconsteuctive Surgery i April
2000 on a statistscally ssgmifscant difference
in capillary sprouting after PEMF treatment
compared to controls i a double-blind
study laboratory animal model.”

The Development of Modern
Devices and “Nonthermic"”
Diathermy

Since the 19905, the second-generation
devices advanced the state of the ant because

Puostaperative photos in recavery rooae with clectromagnetic devices applied
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they were “nonthermsc” in that they did not
heat tissue to any appreciable degree.
Unfortunately, while somewhat useful,
these machines weighed 40 to 50 Ibs, mak-
ing them difficult to work with. Treatment
with the devices required a retum trip to the
office daly or delivery by truck to the
patient’s home for therapy tor the first week
after surgery.

The device was placed drectly over the
face about 1 inch from the area of trestment
and the patient had to remain guiet for 30
minutes, twice a day—a task often diffsicult
foc the immediately postoperative patient.

Practicality limated the compliance with
a once- or twice-daly weeklong regimen. In
fat 1mjection to the face, the use of these
devices became a routine part of the postop-
erative plan for some surgeons. The angio-
genesis effect bkely improves autograft
take, although this has not been shown
under controlled laboratory conditions. The
need for a more streamlined, easy-to-use
device became apparent.

A new third-generahion device, cleared
by the FDA 2 years ago for marketing by a2
510 (k), resolved some of the major issues
with the second-gemeration device. The
clectromics were miniatunzed onto a panted
circuit board, the controls were managed by
microchips and the device was now scaled
in a flesh-colored. soft outer covering. The
antenna was etched darectly onto the circunt
board with an electrically-ethicient design
that allowed a small watch battery to power
it continuously for 7- 10 days.

The device was appbed much as EKG
leads with a double-sided alhesive stnp
directly to the wound ar onto a bandage that
coverad the wound tself. Compliance prob.
lems were virtually eliminated by incorpo-
ration of the device into the standard post.
operative dressings immediately after sur-
gery. While the new device weighed only 2
few ounces and radiated less total power, the
total therapeutic dose delivered gently aver
24 hours was about 2.5 to 3 times that of the
large bulky second-gemeration device that
was used only twice daly at very high,
pulsed doses.

Pariemt 2 dayr after snrgery
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Im March Z004, a fourth-generation
device cleared far marketing by the FDA
improved omn its predecessor in several ways.
Motably, the outer seal was made flexible o
better follow hoddy contours; the micrachips
were further miniaturized; the amtenma
design was made more efficient and created
a more enveloping radiated field wiath belter
penetration potential. The fourth-generabion
device had an on-pdf switch for conservation
of the power source and a 3-day life span.

Clindcal treals are sel i begin shorily
and should he completed by the end of the
year. The widespread acceptance of PEMF

Research studies in the past 20
vears uncovered an extremely
important finding: the electric
y could

field induced in the bo
increase blood flow to the tissues
without having to heat the fissues.

devices for physical medicme and rehabali-
tation, arthopedics, sports injuries, and mus-
cubnskeletal conditions belies the fact that
ather fields of medicine have mat inveshgat-
e them extensively.

Discussion of Potential
Elevtratherapy Mechanisms
Elecirotherapy  has  heen  wsed  for
decades to reduce pain and swelling follow-
ing surgery. Im addutzon, there is clinical and
labormtory evidence of 1ls efficacy in signif-
icamtly inducing capillary growth. Mow new
technology is catchang up wih the climical
evidence and we are resching a hetter
umilerstamding of electirotherapy’'s mecha-
nism of action and leaming that very low
power levels, when wsed over extended
persnds. can produce equivalent resubis 10
the high power, transient treatments associ-
aled wilh cumbersame traditronal machines.
Lower power levels with efficient antenna
designs allow packing the power of elec-
trotherapy imta a wearable, affordable patch.
This therapy eliminates major bamers for
patients considering plastic surgery by
reducing the long recovery trme coaused by
the swelling, pain and bruising of the inci-
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sion and surgical dissection

Increasing fluml flow duse to its palsatile
action, electrotherapy helps 1o re-establish
cell membrane potential  vilo, reduces
edema, seems o relieve pam. and appears to
igndte healing in vive, clinically, by com-
pressing the “inflammatory process.”

In ome device, electratherapy, when acti-
waded, emits o pulsed RF signal that s pro=
pelled into the hody on o 27 MHz frequency
wave, These waves imtroduce an electros
magnetic feld imto the affected tissoe that
induces a byw-frequency electrical current bo
the damaged cells. Each signal is pulsed at
1000 He For a duty cycle of 105 (909 off,
10%: on per secomd).

The induced electrical cumrent affects
the cells, which have been trmummrzed amd
physically separated by imtercellular fluids.
Each cell stores an electrical capactiance by
achively pumping and maintaining mamy
electrolyte gradients across the membrane,
including a high concemtration of polassium
angl low comcentration af sodiom inskde
comgared 1o oulside of the cell wall. This
pumping mechanism amd the
relative cancemration of the
clectrodytes have heem dimin-
ished through trauma. Electro-
therapy’s  applied low-level
induced electrical current helps
re-establish that  electrical
capacity. When the cell achieves
its moemal restimg patential (=T
m¥} i wall ennt few chemscal
pain signals and mflammatory
agents {histamines, nitric oxwde, pro-
saglandin E, and others).

The induced, time-varying electmc field
created by electrotherapy excites the yms
phabic system and the blood vessels; more
guickly pumps the concemimtion of sl
from: the affected area, and induces capullary
graowih in bealing fissues. As a result, the
physical separation of cells due 1o mereased
extracellular fluid will decrease and imer-
cellular communications through which
tght and loose junchions are potentially
improved. Merves may slop receiving pam
sigmals and the inflammatary response miay
b ameliorated while healing is activated. B

Briarn M. Kinrey, MI), FACE, MEME, isa
trosrd -wextifted plestic mrgeon wink a pri-
varte prarctice i Lox Angeles. He can be
reacieed ar {300 2775112
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