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Overview: 

In 2017, React Innovations acquired the assets of Magic Race/Neotonus which manufactured and 

distributed the Extracorporeal Magnetic Innervation (ExMI) therapy.  The non-invasive technology can 

stimulate muscles, nerves and tendons up to 4 inches deep into the body.  Patients are treated with 

their clothes on as the bio-electric magnetic therapy requires no skin contact in order to actuate the 

tissues.    Videos of the technology in action can be found online at our websites.   

The company manufactures tables, chairs and hand-held units utilizing its core technology.  All products 

are manufactured in the USA utilizing ISO-13485 manufacturing standards.  Pelvic Wave, LLC is a 

subsidiary of React Holdings, LLC focused on the Pelvic Floor / Incontinence therapy market.  

ExMI therapy has two issued 510(k) issuances from the FDA.  The device is classified as a Class II – Power 

Muscle Stimulator.   

 

ExMI Mechanism: 

Pulses of steep gradient magnetic flux are produced by the therapy head (magnet).  These fields 

penetrate the patient's perineum and initiate nerve impulses that ultimate innervate both the smooth 

and striated muscles, causing them to contract.   

The time-varying magnetic fields create an electrical potential that causes ion flow (Eddy currents) 

within the targeted tissues.  This ion flow results in the results ion resting motor neuron membrane 

potentials greater than the threshold potential necessary to start an action potential.   

 

510(k) Summary - K973929 

Indications for Use for Muscle Stimulation 

• Relaxation of muscle spasms 

• Prevention or retardation of disuse atrophy 

• Increasing local blood circulation 

• Muscle re-education 

• Immediate post-surgical stimulation of calf 
muscles to prevent venous thrombosis 

• Maintaining or increasing range of motion 
 

510(k) Summary – K973096 

Indication for Use for Pelvic Floor Therapy 

• Provide entirely non-invasive 
electromagnetic stimulation of pelvic floor 
musculature for the purpose of 
rehabilitation of weak pelvic muscles 

• Restoration of neuromuscular control for 
the treatment of urinary incontinence in 
women. 

 

http://www.reactinnovations.com/
http://www.pelvicwave.com/
mailto:Ken@REACTinnovations.com


Once this action potential has been realized, the sodium (Na+) and potassium (K+) ions flow across the 

neuron membrane.  This action propagates a nerve impulse to the motor end plate.   

The musculature responds with contractions as a rate determined by the output pulse rate of the 

system.  If the output pulse rate exceeds that of the muscles ability to contract and relax with each 

pulse, the result is a constant and steady contraction of the muscles. 

The following references a total of 67 studies performed over 20+ years citing the Extracorporeal 

Magnetic Innervation (ExMI) therapy. 

• 45 on pelvic floor and incontinence 

• 13 on traditional rehabilitation  

• 10 on animal and physiological studies  
 

Pelvic Floor / Incontinence References: 

 
1. Sheriff MK, Shah PJ, Fowler C, Mundy AR and Craggs MD: Neuromodulation of detrusor hyper-

reflexia by functional magnetic stimulation of the sacral nerve roots. Br J Urol, 78: 39, 1996 
 

2. McFarlane JP, Foley SJ, de Winter P, Shah PJ and Craggs MD: Acute suppression of idiopathic 
detrusor instability with magnetic stimulation for urinary incontinence. Br J Urol 80: 734, 1997.  
Conclusion: Magnetic stimulation acutely abolishes unstable contractions in patients with 
idiopathic detrusor instability 
 

3. Ishikawa N, Suda S, Sasaki T et al Development of a non-invasive treatment system for urinary 
incontinence using a functional continuous magnetic stimulator. Med Biol Eng Comput 1998; 36: 
704-710 
 

4. Galloway NTM, El-Galley RES, Sand PK, Appell RA, Russell HW and Carlan SJ: Extracorporeal 
magnetic therapy for stress urinary incontinence. Urology 53(6): 1108-1111, 1999 (also AUA 
presentation Dallas 1999) 
 

5. Yamanishi T, Yasuda K, Suda S and Ishikawa N: Effect of functional continuous magnetic 
stimulation on urethral closure in healthy volunteers. Urology 54: 652- 655, 1999 
 

6. Appell R, Bourcier AP and Torre F: In Pelvic Floor Dysfunction, Investigations and Conservative 
Treatment. Rome: Casa Editrice Scientifica Internationale, Chapter 12, 1999 
 

7. Sand P, Appell R, Bavendam T, Whitmore K and Carlan S: Factors influencing Success with 
Extracorporeal Magnetic Innervation (ExMI) treatment of Mixed Urinary Incontinence 
International Bladder Symposium Washington DC November 1999.   Conclusion: cure rates of 
44% and 43% at 8 weeks and 3 months respectively 
 

8. Galloway NTM, El-Galley RE, Sand PK, Appell RA, Russell HW and Carlin SJ: Update on 
extracorporeal magnetic innervation (ExMI) therapy for stress incontinence. Urology, 56: 82, 
2000 
 



9. Yaminishi T, Yasuda K Suda S, Ishikawa N, Sakakibara R and Hattori T: Effect of functional 
continuous magnetic stimulation for urinary incontinence. J Urol, 163(2): 456, 2000 
 

10. Fujishiro T, Enomoto H, Ugawa Y, Takahashi S, Ueno S and Kitamura T: Magnetic stimulation of 
the sacral roots for the treatment of stress incontinence: an investigational study and placebo 
controlled trial. J Urol 164: 1277, 2000 
 

11. Goldberg RP and Sand PK: Electromagnetic Pelvic Floor Stimulation: Applications for the 
Gynecologist Obstetrical and Gynecological Survey 55 (11): 715-20, 2000  
 

12. Yamanishi T, Sakakibara R, Uchiyama T, Suda S, Hattori T, Ito H and Yasuda K: Comparative study 
of the effects of magnetic versus electrical stimulation on inhibition of detrusor over-activity. 
Urology 56: 777-781, 2000 
 

13. Bavendam T, Braddon L, Carlan S, Sand P, Appell R and El-Galley R: Impact of Extracorporeal 
Magnetic Innervation (ExMI) on Quality of Life in the treatment of stress urinary incontinence 
Abstract AUA Presentation Atlanta 2000.  Conclusion: validated QOL instrument demonstrates 
the effectiveness of ExMI as a treatment for stress urinary incontinence 
 

14. Kennett KM and Bell D: A Prospective Study of the Effectiveness of Extracorporeal Magnetic 
Innervation (ExMI) for the Treatment of Stress Urinary Incontinence in Women.  Presented at 
Annual Meeting of Society of Urology Nurses and Associates, Atlanta 2000 
 

15. Gammonley J A Review of Extracorporeal Magnetic Innervation Therapy Outcomes in Older 
Females with Urinary Incontinence.  National Multi-Specialty Conference on Urinary 
Incontinence, SUNA January 2000 
 

16. Wolff WL Ouslander JG Experience with Extracorporeal Magnetic Innervation Therapy (ExMI) for 
Urinary Incontinence in an Assisted Living Facility. Abstract and Presentation The American 
Geriatric Society Annual Meeting, Nashville 2000 
 

17. Moorthy P, Lim PHC and Queck P: Extracorporeal Magnetic Innervation (ExMI) of the pelvic 
floor: Therapeutic efficiency in Female stress urinary incontinence. 2nd Scientific Meeting of 
Asian Society for Female Urology Hong Kong Aug 2000.  Conclusion: effective in strengthening 
pelvic floor muscles, which regulate continence. Confirms a safe painless and cost effective 
therapeutic method for stress incontinence  
 

18. Almeida F Does Urodynamic Change Correlate with Clinical Improvements after External 
Perineal Magnetic Stimulation Treatment?  Abstract presented ICS Tampere, Finland 2000 
 

19. Carlan SJ, Bhullar A: Impact of Extracorporeal Magnetic Innervation (ExMI) on symptoms of 
incontinence – 2.9 years after initial treatment. Poster at American College of Obstetricians and 
Gynecologists District IV Annual Meeting Asheville NC October 2000 (telephone interview 35 
contacted of 50 treated) also presented at International Bladder Symposium Washington DC 
2001 
 

20. Patel A, Rowe E and Laverick L: A prospective randomized placebo controlled double-blinded 
study of electromagnetic therapy in the treatment of Chronic Pelvic Pain Syndrome in Men 



London UK (#20 men with pelvic pain).  Presented IBS March 2001 Washington DC and EAU April 
2001, Geneva, Switzerland 
 

21. Gilling PJ, Kennett KM, Bell D and Fraundorfer MR: Extracorporeal magnetic stimulation (ExMI) 
versus sham treatment for female genuine stress incontinence. A randomized trial. Eur. Urology 
39: abstract 287, 2001 (New Zealand #70 patients).  Conclusion: Patients who failed pelvic floor 
muscle exercise did improve with ExMI 

 
22. Dunkley P, Morris AR, O’Sullivan R, Allen W and Moore KH 

Idiopathic detrusor instability- a double blind randomized controlled trial of Electromagnetic 
stimulation versus sham therapy. Presented at Australasian Urology Society Meeting, 
Queensland Australia March 2001 

 
23. Charlton K and Lipsitz D: Impact of a Physical Medicine Program with Extracorporeal Magnetic 

Innervation(ExMI) on Pelvic Floor Function and Incontinence Symptoms.  Abstract presented 
APTA Annual Meeting San Antonio, TX 2001 

 
24. Goldberg RP and Sand PK: Electromagnetic pelvic floor stimulation for urinary incontinence and 

bladder disease Int Urogynecol J 2001 12:401-404 
 
25. Neumann B and Cope S Use of Extracorporeal Magnetic Innervation (ExMI) to complement a 

Non-Surgical Therapy Program for Treatment of Urinary Incontinence.  Abstract presented SUNA 
New Orleans, LA 2001 and AOTA Philadelphia, PA 2001 
 

26. Bruschini H, Almeida F and Srougi M: Assessment of Extracorporeal Magnetic Innervation (ExMI) 
as a first line treatment for Female patients with Urinary incontinence San Paolo, Brazil (#91 
females).   Presented ICS 2001, Korea Abstract #332 

 
27. Shobeiri SA, Chesson RR, Echols KT, Beech S and Hoyte L: Evaluation of Extracorporeal Magnetic 

Innervation (ExMI) for the treatment of Fecal Incontinence New Orleans LA (#19 with fecal 
incontinence) ICS Seoul, Korea 2001 # 324 
 

28. Yoon M, Moon H, Chuing W and Park YY: The early Experience of Extracorporeal Magnetic 
Innervation Therapy in Overactive Bladder. Abstract # 227, ICS Congress 2001 Seoul, Korea 

 
29. Bruschini H, Almeida F and Srougi M: Urodynamic-based analysis of females receiving 

Extracorporeal Magnetic Innervation (ExMI) therapy for the treatment of Urinary Incontinence 
San Paolo, Brazil (#41 women and Urodynamic changes with ExMI).  Abstract submitted to AUA, 
2001 Anaheim, CA 
 

30. Cardoza L, Schuessler B, Nicastro A, Schaeffer W and Bourcier A:  Extracorporeal Magnetic 
Innervation (ExMI) for treatment of urinary incontinence in a population of European patients 
(Double blind randomized, placebo controlled #49).  Abstract submitted to AUA, 2001 Anaheim, 
CA 
 

31. O’Sullivan R, Lynch W, Allen W and Moore K: Detrusor Instability; the acute effects of 
Extracorporeal Magnetic Innervation (ExMI) Sydney, Australia (#6 all failed pharmacotherapy 
and behavioral treatments - urodynamic study).  Abstract submitted to AUA, Anaheim CA, 2001 



 
32. O’Sullivan R, Lynch W, Allen W and Moore K: Extracorporeal Magnetic Innervation (ExMI) for the 

treatment of detrusor instability.  Sydney, Australia (#10 clinical study) 
 
33. Nehra A, Rovner E, Wein A, Lange P, Keane T and McCammon K:  Interim Analysis of a Multi-

Center study of Extracorporeal Magnetic Innervation (ExMI) for the treatment of Urinary 
Incontinence following Radical prostatectomy (Randomized cross-over design #22 of 60).  
Presented EAU Geneva, Switzerland April 2001   

 
34. Gruenwald I, Gertman I, Sprecher E and Vardi Y: The Efficacy of Extracorporeal Magnetic 

Innervation (ExMI) in the treatment of stress and urge incontinence with subjective and 
objective parameters, Haifa, Israel  (#33) April 2001 Presented at XVIth Congress of the 
European Association of Urology Geneva, Switzerland.  Conclusion: effective, non-invasive 
convenient method unassociated with side effects. 
 

35. Dunkley P, Morris AR, O’Sullivan R, Allen W and Moore KH Idiopathic detrusor instability- a 
double blind randomized controlled trial of Electromagnetic stimulation versus sham therapy. 
Presented ICS 2002, Heidelberg Germany, Abstract# 227. 
 

36. Kirshner-Hermanns R,  Schafer W and Jakse G: Extracorporeal Magnetic Innervation Therapy 
(ExMI) for the treatment of incontinence and pelvic pain syndrome – FACT OR FICTION.  
Presented ICS 2002 Heidelberg Germany, Abstract # 429 

 
37. Chandi D and Venema PL: Functional Magnetic Stimulation as a treatment of urine incontinence 

in women: The chair ICS 2002 Heidelberg Germany Abstract # 432 (#24 female patients) 
 

38. Fujishiro T, Takahashi S, Enomoto H, Ugawa Y, Ueno S and Kitamura T: Magnetic stimulation of 
the sacral roots for the treatment of urinary frequency and urge incontinence: An investigational 
study and placebo controlled trial. J Urol. 168(3): 1036-1039, Sept 2002(Japan) 
 

39. Unsal A, Saglam R and Cimentepe E: Clinical Efficacy of Extracorporeal Magnetic Innervation 
(ExMI) on  
Frequency, Urgency and Urinary Incontinence Ankara Turkey (#33 with 3 month follow up) 
Abstract ICS 2002 Heidelberg Germany 

 
40. Lee J, Lee W: Pelvic Floor Magnetic Stimulation Therapy for Urinary Incontinence Presented ICS 

2002 Heidelberg Germany, Abstract # 431  
 
41. Perianan M, Chye H and Peter L:  Efficiency of Extracorporeal magnetic Innervation (ExMI) in 

Urinary Incontinence: A symptomatic Assessment Presented ICS Congress 2002, Heidelberg 
Germany, Abstract # 435 
 

42. Fujita O, Yokoyama M, Nibeno H, Nishoguchi J Nozaki K Kumon H Watanabe Y and Ozawa H: 
Investigation of Magnetic Stimulation Therapy for Stress Urinary Incontinence and Urge 
Incontinence (#10) Japanese Urology Association Abstract 
 



43. Shishido K, Yoshimura Y, Tsuruya Y, Nomiya M and Yamaguchi O:  Experience with 
Extracorporeal Magnetic Innervation (ExMI) Therapy in Stress Incontinence Japanese Urology 
Association Abstract 2002 

 
44. Vauhnik R and But I: Magnetic Therapy in the treatment of women with urinary incontinence – a 

prospective, randomized double blind study Conclusion: a statistically significant difference in 
the power of the PFM in active group, but not in placebo.  Presented ICS 2002, Heidelberg 
Germany 
 

45. Assessment of the Effectiveness of Pelvic Floor Muscle Training (PFMT) and Extracorporeal 
Magnetic Innervation (ExMI) in Treatment of Stress Urinary Incontinence in Women: A 
Randomized Controlled Trial.  Weber-Rajek M, Strączyńska A, Strojek K, Piekorz Z, Pilarska B, 
Podhorecka M, Sobieralska-Michalak K, Goch A, Radzimińska A.Biomed Res Int. 2020 Jan 
16;2020:1019872. doi: 10.1155/2020/1019872. eCollection 2020. 

 

Traditional Rehabilitation Therapy in Humans: 

1. Olney RK, So YT,Goodwin DS and Aminoff MJ: A Comparison of Magnetic and Electrical 
Stimulation of Peripheral Nerves.  Muscle and Nerve 13: 957-963 1990 
 

2. Laghi F, Harrison MJ and Tobin MJ:  Comparison of magnetic and electrical phrenic nerve 
stimulation in assessment of diaphragmatic contractility J Appl Physiol 12/1996 80(5): 1731-41.  
Conclusion: magnetic stimulation equally effective as electrical in detecting diaphragmatic 
fatigue  

 

3. Tyshkevich TG and Nikita V: Magnetic and electrical stimulation in the rehabilitative treatment 
of patients with organic lesions of the nervous system (#89 treated, #49 controls).  Neurosci 
Behav Physiol 1998 Sep-Oct; 28(5): 594-7.  Conclusion: combined magnetic and electrical 
therapy more effective than electrical stim. 

 

4. Lin VW, Singh H, Chitkara RK and Perkash I.  Functional magnetic stimulation for restoring cough 
in patients with tetraplegia (#13 men with high SCI)).  Arch Phys Med Rehabil 1998 May; 79(5): 
517-22.  Conclusion: FMS is an effective method to restore cough in tetraplegic patients 

 

5. Polkey MI, Luo Y, Guleria R, Hamnegard CH, Green M, Moxham J.  Functional magnetic 
stimulation of the abdominal muscles in humans (#9 normal subjects).  Am J Respir Crit Care 
Med 1999 Aug;160(2):513-22.  Conclusion: confirms FMS of abdominal muscles can generate 
substantial positive intra-abdominal and intra-thoracic pressure and expiratory flow 

 

6. Luo YM, Johnson LC, Polkey MI, Harris M, Lyall RA, Green M and Moxham J.  Diaphragm 
electromyogram measured with unilateral magnetic stimulation.  Eur Respir J 1999 Feb; 13(2): 
385-90.  Conclusion: magnetic stimulation used to assess diaphragmatic activity 
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7. Ruohonen J, Ravazanni P, Grandori F and Ilmoniemi RJ.  Theory of multi-channel magnetic 
stimulation: toward functional neuromuscular rehabilitation IEEE Trans Biomed Eng 1999 Jun; 
46(6): 646-51.  Conclusion: new properties enable unforeseen uses in neuromuscular rehab.  

 

8. Colin M and Bernstein S: Pilot Study using Extracorporeal Magnetic Innervation(ExMI) to reduce 
pain associated with Rheumatic Diseases American College of Rheumatology, Philadelphia 2000 

 

9. Jenis LG, An HS, Stein R and Young B.  Prospective comparison of the effect of direct current 
electrical stimulation and pulsed electromagnetic fields on instrumented posterolateral lumbar 
arthrodesis.  J Spinal Disord 11/2000; 13 (4): 290-6 

 

10. Trock DH Electromagnetic fields and magnets: Investigational treatment for musculo-skeletal 
disorders.  Rheum Dis Clin North Am 2000 Feb; 26(1): 51-62, vii.  Mechanisms underlying uses of 
pulsed electromagnetic fields are discussed. 
 

11. Lin VW, Nino-Murcia M, Frost F, Wolfe V, Hsiao I and Perkash I.  Functional magnetic stimulation 
of the colon in persons with spinal cord injury.  Arch Phys Med Rehabil 2001 Feb;82(2): 167-
73Conclusion: reduced colon transit time with therapy. Non-invasive technological advancement 
for managing neurogenic bowel in patients with SCI  

 

12. Lin VW, Hsiao IN, Zhu E and Perkash I.  Functional magnetic stimulation for conditioning of 
expiratory muscles in patient with spinal cord injury (#8 men with high SCI).  Arch Phys Med 
Rehabil 2001 Feb; 82(2):162-6.  Conclusion: 4 week protocol improves expiratory muscle 
strength in tetraplegia.  
 

13. Mador MJ, Khan S and Kufel TJ.  Bilateral anterolateral magnetic stimulation of the phrenic 
nerves can detect diaphragmatic fatigue (#12 healthy subjects).  Chest 2002 Feb; 121(2): 452-8. 
Conclusion: highly reproducible at detecting diaphragmatic fatigue  

 

Animal and Physiological Studies: 

 
1. Watanabe H, Saito T, Ogawa R and Okamura A (Japan).  Possible complications of magnetic coil 

stimulation in living tissue: assessment of changes in epiphyseal cartilage.  J Orthop Sci 1998; 
3(1): 27-31  Conclusion: magnetic coil stimulation should be safe for use in Children. 
 

2. Dawson TW, Caputa K and Stuchly MA: A comparison of 60Hz uniform magnetic and electric 
induction in the human body.Phys Med Biol 02/1998 42(12): 2319-29 
 

3. Yamanishi T, Yasuda K, Sakakibara R, Suda S, Ishikawa N Hattori T and Hosaka H Induction of 
Urethral closure and Inhibition of Bladder Contraction by Continuous Magnetic Stimulation 
NeuroUrology and Urodynamics 1999, 18:505-510 

 



4. Shafik A. Magnetic stimulation: A novel method for inducing evacuation of the neuropathic 
rectum and urinary bladder in a canine model.  Urology 1999; 54: 368-72 
 

5. Shafik A: Effect of Magnetic stimulation on the Contractile Activity of the Rectum in the Dog.  
Eur Surg Res 1998; 30: 268-272 
 

6. Battocletti JH, Macias MY, Pintar FA, Maiman DJ and Sutton CH.  A box coil for the stimulation of 
biological tissue and cells in vitro and in vivo by pulsed magnetic fields.  IEEE Trans Biomed Eng 
2000 Mar; 47(3): 402-8.  A study of the outgrowth enhancement of axons from rat dorsal root 
ganglia. 
 

7. Hausmann A, Marksteiner J, Hinterhuber H and Humpel C: Magnetic stimulation induces c-fos 
via tetrodotoxin-sensitive sodium channels in organotypic cortex brain slices of the rat. Neurosci 
Lett 2001 Sep 14; 310(2-3): 105-8.  Conclusion: magnetic stimulation induces neuronal c-fos via 
TTX sensitive sodium channels in cortex. 

 

8. Satow Y, Matsunami K Kawashima T, Satake H and Huda K: A strong constant magnetic field 
affects muscle tension development in bullfrog   neuromuscular preparations.  
Bioelectromagnetics 2001 Jan; 22(1): 53-9.  Conclusion: study showed a magnetic field of 0.65 T 
had biological effects on bullfrog sartorius muscle by stimulation of sciatic nerve and stimulation 
of muscle itself. 
 

9. Bannaga A, Guo T, Ouyang X, Hu D, Lin C, Cao F, Dun Y and Guo Z: (China).  A comparative study 
of the effects of magnetic stimulation and electrical stimulation on peripheral nerve injury in rat 
(#30 rats).  J Tonghi Med Univ 2001; 21(2): 159-62.  Conclusion: application of magnetic 
stimulation after nerve injury can accelerate functional recovery and prevent or minimize 
muscle atrophy - easy to operate, non-invasive painless and permits tolerance of high intensity 
output. 
 

10.  Liboff AR and Jenrow KA  Physical mechanisms in neuro-electromagnetic therapies 
NeuroRehabilitation 2002; 17(1): 9-22. 

 

 

 


