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Abstract 

Tone modulation of lower esophageal sphincters (LES) via electrical 

stimulation is a novel method of gastroesophageal reflux disease (GERD) 

treatment. Traditionally for output are commonly used constant current drivers, 

based on different schematic solutions. This allows delivering same stimulation 

energy even in case of impedance change during patient movements or electrode 

contact aging or encapsulation. The aim of our work was to design and implement 

simple constant current driver with digital current control and ultra-low power 

consumption. This driver was used in a prototype of implantable LES stimulator 

(WPLES), which effectiveness was confirmed during animal tests. 

Keywords: gastroesophageal reflux diseases, current drivers, implantable 

stimulators 

References 

1. Bortolotti, M.: The “electrical way” to cure gastroparesis. Am. J. Gastroenterol. 97(8), 

1874–1883 (2002). PMID: 12190149 

Google Scholar 

2. Hoppo, T., Rodríguez, L., Soffer, E., Crowell, M.D., Jobe, B.A.: Long–term results of 

electrical stimulation of the lower esophageal sphincter for treatment of proximal GERD. 

Surg. Endosc. 12, 3293–3301 (2014)  

 Google Scholar 

https://doi.org/10.1007/978-3-030-92328-0_17
http://scholar.google.com/scholar_lookup?title=The%20%E2%80%9Celectrical%20way%E2%80%9D%20to%20cure%20gastroparesis&author=M.%20Bortolotti&journal=Am.%20J.%20Gastroenterol.&volume=97&issue=8&pages=1874-1883&publication_year=2002
https://doi.org/10.1007/s00464-014-3603-x
https://doi.org/10.1007/s00464-014-3603-x
http://scholar.google.com/scholar_lookup?title=Long%E2%80%93term%20results%20of%20electrical%20stimulation%20of%20the%20lower%20esophageal%20sphincter%20for%20treatment%20of%20proximal%20GERD&author=T.%20Hoppo&author=L.%20Rodr%C3%ADguez&author=E.%20Soffer&author=MD.%20Crowell&author=BA.%20Jobe&journal=Surg.%20Endosc.&volume=12&pages=3293-3301&publication_year=2014


 
5th International Conference on Nanotechnologies and Biomedical Engineering 

Proceedings of ICNBME-2021, vol 87., November 3-5, 2021, Chisinau, Moldova, 

Springer, Cham 

 

3. Katz, P.O., Gerson, L.B., Vela, M.F.: Guidelines for the diagnosis and management of 

gastroesophageal reflux disease. Am. J. Gastroenterol. (2013) 

Google Scholar 

4. Siersema, P.D., Bredenoord, A.J., Conchillo, J.M., et al.: Electrical Stimulation Therapy 

(EST) of the Lower Esophageal Sphincter (LES) for refractory gerd and two year results 

of an international multicenter trial. Gastroenterology 152(5), S470 (2017)  

 Google Scholar 

5. Freire, M.A.M., et al.: Comprehensive analysis of tissue preservation and recording 

quality from chronic multielectrode implants. PLoS One 6, 227554 (2011)  

 Google Scholar 

6. Gong, W., Merfeld, D.M.: Prototype neural semicircular canal prosthesis using patterned 

electrical stimulation. Ann. Biomed. Eng. 28(5), 572–581 (2000)  

 Google Scholar 

7. Sun, X., et al.: System design and experimental research of lower esophageal sphincter 

stimulator for treatment of gastroesophageal reflux disease. In: 2017 39th Annual 

International Conference of the IEEE Engineering in Medicine and Biology Society 

(EMBC), pp. 2177–2180 (2017) 

Google Scholar 

8. MAX5705 overview page. https://www.maximintegrated.com/en/products/analog/data-

converters/digital-to-analog-converters/MAX5705.html. Accessed 18 Oct 2021 

9. OPA2369 overview page. https://www.ti.com/product/OPA2369. Accessed 18 Oct 2021 

10. AN-1208 application note.  

https://www.analog.com/media/en/technical-documentation/application-notes/AN-

1208.pdf. Accessed 18 Oct 2021 

11. AD5292 overview page. https://www.analog.com/en/products/ad5292. Accessed 18 Oct 

2021 

12. AD4091–4 overview page. https://www.analog.com/en/products/ada4091-4.html. 

Accessed 18 Oct 2021 

13. ADR512 overview page. https://www.analog.com/en/products/adr512.html. Accessed 18 

Oct 2021 

14. Wells, C., Chan, D.F.: TI precision designs: verified design high-side voltage-to-current 

(V-I) Converter SLAU502–June 2013 

Google Scholar 

15. TINA-TI SPICE-based analog simulation program page.  

https://www.ti.com/tool/TINA-TI. Accessed 18 Oct 2021 

16. Ungureanu, S., Sipitco, N., Vidiborschii, V., Fosa, D.: Clinical study of the lower 

esophageal sphincter electrical stimulation. Glob. J. Res. Anal. 7(1), 423–426 (2018) 

Google Scholar 

17. Ungureanu, S., Sontea, V., Sipitco, N., Fosa, D., Vidiborschii, V.: Long distance wireless 

powered implantable electrostimulator. In: 1st International Scientific and Practical 

Conference Information Systems and Technologies in Medicine, ISM-2018, Kharkiv, 

Ukraine, 28–30 November 2018 (2018) 

Google Scholar 

https://scholar.google.com/scholar?q=Katz%2C%20P.O.%2C%20Gerson%2C%20L.B.%2C%20Vela%2C%20M.F.%3A%20Guidelines%20for%20the%20diagnosis%20and%20management%20of%20gastroesophageal%20reflux%20disease.%20Am.%20J.%20Gastroenterol.%20%282013%29
https://doi.org/10.1016/S0016-5085(17)31766-3
https://doi.org/10.1016/S0016-5085(17)31766-3
http://scholar.google.com/scholar_lookup?title=Electrical%20Stimulation%20Therapy%20%28EST%29%20of%20the%20Lower%20Esophageal%20Sphincter%20%28LES%29%20for%20refractory%20gerd%20and%20two%20year%20results%20of%20an%20international%20multicenter%20trial&author=PD.%20Siersema&author=AJ.%20Bredenoord&author=JM.%20Conchillo&journal=Gastroenterology&volume=152&issue=5&pages=S470&publication_year=2017
https://doi.org/10.1371/journal.pone.0027554
https://doi.org/10.1371/journal.pone.0027554
http://scholar.google.com/scholar_lookup?title=Comprehensive%20analysis%20of%20tissue%20preservation%20and%20recording%20quality%20from%20chronic%20multielectrode%20implants&author=MAM.%20Freire&journal=PLoS%20One&volume=6&pages=227554&publication_year=2011
https://doi.org/10.1114/1.293
https://doi.org/10.1114/1.293
http://scholar.google.com/scholar_lookup?title=Prototype%20neural%20semicircular%20canal%20prosthesis%20using%20patterned%20electrical%20stimulation&author=W.%20Gong&author=DM.%20Merfeld&journal=Ann.%20Biomed.%20Eng.&volume=28&issue=5&pages=572-581&publication_year=2000
https://scholar.google.com/scholar?q=Sun%2C%20X.%2C%20et%20al.%3A%20System%20design%20and%20experimental%20research%20of%20lower%20esophageal%20sphincter%20stimulator%20for%20treatment%20of%20gastroesophageal%20reflux%20disease.%20In%3A%202017%2039th%20Annual%20International%20Conference%20of%20the%20IEEE%20Engineering%20in%20Medicine%20and%20Biology%20Society%20%28EMBC%29%2C%20pp.%202177%E2%80%932180%20%282017%29
https://www.maximintegrated.com/en/products/analog/data-converters/digital-to-analog-converters/MAX5705.html
https://www.maximintegrated.com/en/products/analog/data-converters/digital-to-analog-converters/MAX5705.html
https://www.ti.com/product/OPA2369
https://www.analog.com/media/en/technical-documentation/application-notes/AN-1208.pdf
https://www.analog.com/media/en/technical-documentation/application-notes/AN-1208.pdf
https://www.analog.com/en/products/ad5292
https://www.analog.com/en/products/ada4091-4.html
https://www.analog.com/en/products/adr512.html
https://scholar.google.com/scholar?q=Wells%2C%20C.%2C%20Chan%2C%20D.F.%3A%20TI%20precision%20designs%3A%20verified%20design%20high-side%20voltage-to-current%20%28V-I%29%20Converter%20SLAU502%E2%80%93June%202013
https://www.ti.com/tool/TINA-TI
http://scholar.google.com/scholar_lookup?title=Clinical%20study%20of%20the%20lower%20esophageal%20sphincter%20electrical%20stimulation&author=S.%20Ungureanu&author=N.%20Sipitco&author=V.%20Vidiborschii&author=D.%20Fosa&journal=Glob.%20J.%20Res.%20Anal.&volume=7&issue=1&pages=423-426&publication_year=2018
https://scholar.google.com/scholar?q=Ungureanu%2C%20S.%2C%20Sontea%2C%20V.%2C%20Sipitco%2C%20N.%2C%20Fosa%2C%20D.%2C%20Vidiborschii%2C%20V.%3A%20Long%20distance%20wireless%20powered%20implantable%20electrostimulator.%20In%3A%201st%20International%20Scientific%20and%20Practical%20Conference%20Information%20Systems%20and%20Technologies%20in%20Medicine%2C%20ISM-2018%2C%20Kharkiv%2C%20Ukraine%2C%2028%E2%80%9330%20November%202018%20%282018%29


 
5th International Conference on Nanotechnologies and Biomedical Engineering 

Proceedings of ICNBME-2021, vol 87., November 3-5, 2021, Chisinau, Moldova, 

Springer, Cham 

 

18. Ungureanu, S.N., Lepadatu, K.I., Sipitco, N.I., Vidiborschi, V.L., Gladun, N.V., Balica, 

I.M.: Influence of electrical stimulation on the function of lower esophageal sphincter in 

patients with gastroesophageal reflux disease. Exp. Clin. Gastroenterol. 128(4), 51–55 

(2016) 

Google Scholar 

19. Vakil, N., et al.: The montreal definition and classification of gastroesophageal reflux 

disease: a global evidence-based consensus. Am. J. Gastroenterol. 101(8), 1900–1920 

(2006)  

 Google Scholar 

20. U.S. Food and Drug Administration (FDA): H990014 Summary of safety and probable 

benefit, Enterra Therapy System (2015).  

https://www.accessdata.fda.gov/cdrh_docs/pdf/h990014b.pdf. Accessed 18 Oct 2021 

21. Medtronic Inc.: Enterra Therapy Fact Sheet (2003).  

http://www.medtronic.com/downloadablefiles/Gastro-EnterraFactSheet.pdf. Accessed 18 

Oct 2021 

22. Vidiborschii, V.: Efficiency of the LES implantable stimulator in animal tests. In: 

Technical Scientific Conference of Students, Master Students and PhD Students (with 

International Participation), 26–29 March 2019 

Google Scholar 

http://scholar.google.com/scholar_lookup?title=Influence%20of%20electrical%20stimulation%20on%20the%20function%20of%20lower%20esophageal%20sphincter%20in%20patients%20with%20gastroesophageal%20reflux%20disease&author=SN.%20Ungureanu&author=KI.%20Lepadatu&author=NI.%20Sipitco&author=VL.%20Vidiborschi&author=NV.%20Gladun&author=IM.%20Balica&journal=Exp.%20Clin.%20Gastroenterol.&volume=128&issue=4&pages=51-55&publication_year=2016
https://doi.org/10.1111/j.1572-0241.2006.00630.x
https://doi.org/10.1111/j.1572-0241.2006.00630.x
http://scholar.google.com/scholar_lookup?title=The%20montreal%20definition%20and%20classification%20of%20gastroesophageal%20reflux%20disease%3A%20a%20global%20evidence-based%20consensus&author=N.%20Vakil&journal=Am.%20J.%20Gastroenterol.&volume=101&issue=8&pages=1900-1920&publication_year=2006
https://www.accessdata.fda.gov/cdrh_docs/pdf/h990014b.pdf
http://www.medtronic.com/downloadablefiles/Gastro-EnterraFactSheet.pdf
https://scholar.google.com/scholar?q=Vidiborschii%2C%20V.%3A%20Efficiency%20of%20the%20LES%20implantable%20stimulator%20in%20animal%20tests.%20In%3A%20Technical%20Scientific%20Conference%20of%20Students%2C%20Master%20Students%20and%20PhD%20Students%20%28with%20International%20Participation%29%2C%2026%E2%80%9329%20March%202019

	https://doi.org/10.1007/978-3-030-92328-0_17
	Abstract

