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Background and Aims:

The objective of this clinical study is to assess in diabetic foot ulcers (DFUs) patients the
effects of three (3) different regimens of shockwave pulses delivered in up to ten (10)
treatment sessions using the proprietary Extracorporeal Shockwave Technology (ESWT),
known as Pulsed Acoustic Cellular Expression (PACE®) Technology, employed by the
dermaPACE® System provided by SANUWAVE® Health Inc.

Methods:

Shockwave pulses per treatment session, together with energy setting, and shockwave
frequency represent the DOSAGE for one PACE® treatment. The three different shockwave
regimens are determined based on wound area plus adding 2 cm in each direction from the
perimeter of the wound bed, area also known as periwound area. The total shockwave
number per one treatment session is established based on the chosen shockwave number
delivered per each centimeter square of the wound and periwound area, as follows:

• Group 1 – starts at 1000 shockwaves (1 cm2 wound) and with increments of 100
shockwaves for 1 cm2 increase in wound area.

• Group 2 – starts at 1250 shockwaves (1 cm2 wound) and with increments of 150
shockwaves for 1 cm2 increase in wound area.

• Group 3 – starts at 1500 shockwaves (1 cm2 wound) and with increments of 200
shockwaves for 1 cm2 increase in wound area.

Total duration of the study is 15 weeks with one (1) week of screening at the beginning of
the study, a total of ten (10) treatment sessions (if needed) with a frequency of one
treatment per week, and four (4) weeks of follow-up at the end of the study. The goal is to
enroll a total of 60 patients, with 20 for each group. The energy setting used was E2,
frequency of 4 shockwaves per minute (4 Hz) and the shockwave regimens from above.

All subjects received standard of care wound bed preparation and then dermaPACE ®

System treatment. Subjects included were male or female 18 years and beyond, having
Type I or Type II diabetes, who have at least 1 chronic ulcer for more than 30 days. Those
subjects who presented with ABI ≤0.70, wound Wagner grade 3 or greater, pregnancy, with
active infection, and/or Charcot Foot, were excluded.

Wound areas were measured using a mobile and tablet software App from Tissue Analytics,
Inc., U.S.A., which is an automatic tool HIPAA compliant, registered and listed with the FDA.

This clinical study has enrolled to date twenty (20) DFU subjects with wounds ranging from
1 cm2 to 16.9 cm2 distributed evenly among the three dosage groups.
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Results

All participant patients had wound pictures taken, laboratory tests, X-rays, bacterial
genotyping material collected, blood tests, biofilm evaluation (using MolecuLight device),
and quality of life assessment.

Out of 19 patients enrolled so far, 16 displayed wound area reduction and granulation
within 2 to 4 treatments, 2 were too early to assess, and 1 had initial area reduction and
then wound area increased. Wound area reduction was evident within the first two
treatments. The significance of the PACE® treatment was well tolerated and patients were
relatively compliant.

The study was finished so far by 10 patients and out of them 6 healed, 2 from Group 1 after
7 and 11 weeks, 3 from Group 2 after 11, 12, and 13 weeks, and 1 from Group 3 after 6
weeks. The remaining 4 patients that finished the study, 1 (Group 1) had a decrease in
wound area of 89%, 1 (Group 2) had an increase of 43.5%, 1 (Group 2) had a decrease of
61%, and 1 (Group 3) shown a decrease of 69.6%. The remaining 9 patients enrolled in the
study are continuing treatments and all are showing wound area reduction and granulation.

Below there is an example of patient that had 10 treatments with dermaPACE® System and
went through 12 weeks of the study, which means that it has 11 weeks since the beginning
of the dermaPACE® System treatments (1 week was used for screening of the wound).

Area reduction is 80.5% and the remaining wound exhibits only granulation tissue, which is
an indication of future healing.

The next example is a patient from Group 1 who had 10 treatments with dermaPACE®

System and completely healed 12 weeks into the study, which means 11 weeks since the
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beginning of the dermaPACE® System treatments.

Conclusions

For the FDA clearance study SANUWAVE® used only 500 shockwaves for wounds with area
less than 16.9 cm2, as the ones included in this new study. In the authors’ opinion, the
dermaPACE® System used at three (3) different enhanced dosages shown significant
improvements in wound healing, as a non-invasive advanced modality that it is easy to
administer, is well tolerated by patients, and does not show any adverse effects.
Shockwaves produce revascularization with subsequent improved circulation and
oxygenation, inflammation modulation, and trigger the body’s natural healing process via
different growth factors, which ultimately results in tissue regeneration and chronic wounds
healing. The participating patients had a variety of other modalities utilized on their
wounds and there had been no improvement. The dermaPACE® therapy was the only
treatment that resolved their wounds. Results also indicate that PACE® technology for
regenerating healthy tissue is suitable to increase the healing rate of chronic wounds and
ulcers, in less of 14 weeks from the beginning of the treatment. The device was easy to
apply by clinicians in a Community Clinical setting. During the PACE® treatment there was
no treatment-related toxicity, infection, or deterioration of any kind.
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