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Neurotech.com is the world’s 
premier source of NeuroTech 
Industry Analytics, Forecasting 
and Benchmarking. It is the 
creation of Alon Braun from 
Riverbanks Solutions and 
Dmitry Kaminskiy from Deep 
Knowledge Group.

Neurotech.com is the central 
repository of market insights 
and analytics, and news for the 
NeuroTech space, including 
sectors, influencers,  investors, 
technologies, R&D centers, 
Hubs, companies, and trends.

Alon Braun is a business architect who guides companies to achieve 
their goals more quickly and increase their profitability.  

Alon has worked with dozens of entrepreneurs and companies in the 
private and public sectors, helping them grow from an idea to 
profitability. 

He has created a model called The Entrepreneur’s Journey (TM) that 
integrates the process of building a profitable business, including 
creating the ideas, leading the team, building the technical systems 
and software, going to market, and operating the business. 

Alon specializes in applying his model to companies in industries 
including NeuroTech, AgeTech, AI, Genetic Engineering, and BioTech. 
His extensive experience in marketing, research & development, and 
managing teams allows him to solve problems and exploit 
opportunities in fast-paced industries. 

Alon has been featured in outlets like Forbes, inc, and Entrepreneur 
magazine as an author, an expert in marketing and decision making, 
and one of the top 30 international entrepreneurs.

Dmitry Kaminskiy is an innovative entrepreneur and investor active in 
the fields of Longevity, Precision Medicine, and Artificial Intelligence. 
He is a co-founder and managing partner at Deep Knowledge 
Ventures, a leading investment fund focused on DeepTech, renowned 
for its use of sophisticated analytical systems for investment target 
identification and due diligence. 

He is a frequent speaker on AI and Longevity, including events 
organized in London by The Economist “Aging Societies and The 
Business of Longevity”, Financial Times “Smart Machines vs Smart 
People”, Financial Times “Global Pharmaceutical and Biotechnology 
Conference”, the "Precision Medicine World Conference" in Silicon 
Valley as well as others at Oxford and Cambridge Universities.

He is actively involved in the work of the initiative group and was 
instrumental at the initial stage of the launch of the All-Party 
Parliamentary Group for Longevity in the UK Parliament. He now 
serves as co-director of the secretariat, overseeing the APPG’s 
international Longevity cooperation development division. He is also 
supervising all of the APPG’s activities related to the development of 
Centres of Artificial intelligence for Preventive Medicine in the UK.

NEUROTECH 
ANALYTICS



Executive Summary 4

Historical Context and Key Scientific Antecedents of NeuroTech 19

NeuroTechnologies and their Definitions 25

Basic NeuroTechnologies Description 27

Status Quo: the Key Research Areas and Applications 36

Stakeholder Introduction:

- Companies 40

- Investors 43

- Hubs and Conferences 44

- Influencers and Journalists 46

Further NeuroTech Development 48

TOP-200 NeuroTech Company Profiles 55

Disclaimer 256

Table of Contents



Report Introductory Provisions 
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NeuroTech is a set of technologies created on the basic principles of the human nervous system functioning and directly or indirectly related to 
the brain and various aspects of consciousness, thought, and higher-order activities in the brain. The structure and functioning of the brain are 
used as the main model for the development of NeuroTech applications that covered a wide range of capabilities. NeuroTech is changing markets, 
by giving rise to new products and services, including aimed at quality of life improvement and longevity. 

Report goal: identifying the key stakeholders in the NeuroTech field, and classifying them by relevant characteristics.

Value proposition of the report: market mapping and landscape analysis leverage to identify the key players in NeuroTech and understand the 
broad context in which they are operating for designing the strategy for investors and other interested parties, i.e. selecting the directions for 
resource allocation in order to balance the unmet market needs and maximize the returns. We propose to use this report to "get smart" on 
NeuroTech, discover important trends shaping a field, or identify peers and partners. The report allows make visible which tendencies, approaches 
or beneficiaries are well served by existing players, as well as any grey spaces where no enough companies are currently active.

NeuroTech Landscape Overview delivers a comprehensive in-depth analysis of leading NeuroTech companies, investors,  governmental initiatives, 
hubs, research institutions, conferences,  influencers, and journalists. Also, are enlightened:

● Market structure;
● Technologies usage and implementation;
● Aspects of global NeuroTech race;
● Current and future trends of the NeuroTech industry, as well as predictions;
● Social and ethical implications of NeuroTech;
● Profiles of TOP-200 impactful players of the market.

The report focuses predominantly on NeuroTech in medicine and wellness, since this sector is the most mature and well-development and can 
serve as an analytical framework for the study of every other NeuroTech sector in the future.
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I. Defining of report goals. Targeting the objectives of the analysis and identifying key questions the report will help answer.

II. Scope definition. Determining the types of organizations and participants should be included in the review. Key aspects to consider include:

● Subject - the neuroscience and neuro-related technologies;
● Function - product and/or service providing organizations;
● Approach - scientific research, knowledge dissemination, service provision, B2C or B2B goods manufacturing;
● Type of organization - for profit, governmental and institutional;
● Beneficiary - entrepreneurs/manufacturers, investors and founders, scientists & health care professionals;
● Geography - worldwide coverage.

 

III. Deciding on the critical information to gather. Identifying the main data parameters to collect about each review participant:

● Trading name and icon;
● Market;
● Technology type;
● Technology usage application;
● Geographic location;
● Year of foundation;
● Number of employees;
● Total funding amount.

IV. Conducting targeted research. Mapping the selected subject  based on goals and scope set and by using research methods such as 
conducting surveys, reviewing online databases and problem-oriented media, organization websites and their pages on social platforms.  

V. Synthesizing and drawing out implications. Analytical and statistical analysis of information obtained during data collection.
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1. Acorda Therapeutics
2. Actipulse Neuroscience
3. AcuraStem
4. Advanced Brain Monitoring
5. Aerial BioPharma
6. AgenT
7. Alcyone Lifesciences
8. Alector
9. Aleva Neurotherapeutics

10. Alpha Omega
11. AlterG
12. Altoida
13. Alzeca Biosciences
14. Amydis
15. Amylyx Pharmaceutical
16. Applied Brain Research
17. Atentiv
18. Autifony Therapeutics
19. Avalon AI
20. Avaz
21. Axem NeuroTechnology
22. Axial Biotherapeutics
23. Axonics Modulation Technologies
24. AxoSim
25. Axovant
26. 3Brain
27. Backyard Brains
28. BalanSeat
29. BioArctic
30. Biodirection
31. Biohaven Pharmaceutical
32. Bionik Laboratories
33. Bionure

34. BIOS
35. Biowave Corporation
36. Bitbrain
37. Blackfynn
38. BlackThorn Therapeutics
39. Boundless Mind
40. Brain Power
41. Brain Stimulation
42. BrainCheck
43. BrainCo
44. BrainFx
45. BrainKey
46. Brainomix
47. BrainScope Company
48. BrainSpec
49. BrainStorm Cell Therapeutics
50. Brainsway
51. BrainWaveBank
52. C8 Sciences
53. Cala Health
54. Cambridge Cognition
55. Cell Cure Neurosciences
56. Cerecor
57. Cerego
58. Ceribell
59. Cerora
60. CerSci Therapeutics
61. Cognixion
62. Conscious Labs
63. Cortexyme
64. CTRL-labs
65. Demiurge Technologies
66. Dreem

67. EBS Technologies
68. Electrical Geodesics
69. ElectroCore
70. ElMindA
71. Emotiv
72. eNeura Therapeutics
73. Eodyne Systems
74. Fisher Wallace Laboratories
75. Flow Neuroscience
76. FORMULA
77. FreeOx Biotech
78. G.Tec Medical Engineering
79. Generable
80. GliaCure
81. Global Kinetics Corporation
82. Great Lakes NeuroTechnologies
83. GTX medical
84. Halo Neuroscience
85. headversity
86. Healium
87. Hocoma
88. Horama
89. humm
90. ImStar Therapeutics
91. InSightec
92. Inspire Medical Systems
93. Intendu
94. Intheon
95. KalGene Pharmaceuticals
96. Karuna Labs
97. Keapstone Therapeutics
98. Kernel
99. Kineta

100. Koniku
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101. Limbic
102. Lumos Labs
103. Magnolia NeuroSciences
104. Magstim
105. Mainstay Medical
106. MaxWell Biosystems AG
107. mBrainTrain
108. Meltin MMI
109. meQuilibrium
110. MicroTransponder
111. MindImmune Therapeutics
112. MindMaze
113. Mindstrong
114. Minerva Neuroscience
115. Monteris Medical
116. Muse
117. Myndlift
118. MyndYou
119. Myomo
120. Navega Therapeutics
121. Neofect
122. neotiv
123. NeuCyte
124. Neurable
125. Neuralink
126. Neuro Device Group
127. Neuro-Bio
128. Neurogene
129. NeurogesX
130. NeuroInitiative
131. Neurolens
132. NeuroLutions
133. Neuromore

134. Neuronetics
135. NeuroPace
136. NEUROPHET
137. NeuropsyAI
138. Neuros Medical
139. NeuroScouting
140. NeuroSky
141. NeuroTech International
142. NeuroTechnia
143. Neurotrack
144. NeuroVigil
145. NeuroVision Imaging
146. Nevro
147. Nexstim
148. NEXT Integrative Minds Life Sciences
149. NextMind
150. NICO
151. Novoron Bioscience
152. Nuralogix
153. NURO CORP.
154. Nuvectra
155. Nyxoah
156. OccamzRazor
157. Oculogica
158. OpenBCI
159. P1vital
160. Paradromics
161. Pharnext
162. Pixium Vision
163. ProMIS Neurosciences
164. Psylaris
165. Q30 Innovations
166. Qmenta

167. Reha Technology
168. Relievant Medsystems
169. Respicardia
170. ReWalk Robotics
171. REX Bionics
172. SAGE Therapeutics
173. Saluda Medical
174. Sana Health
175. Second Sight
176. SensArs
177. Sense Neuro Diagnostics
178. Sensum
179. Sleep Shepherd, LLC
180. Solace Lifesciences
181. Somnox
182. Soterix Medical
183. SPR Therapeutics
184. Starlab
185. Stimwave Technologies
186. Synaptive Medical
187. Synchron
188. SyncThink
189. Syntermed
190. Thync
191. Tivic Health
192. Truust Neuroimaging
193. United Neuroscience
194. Verge Genomics
195. Virtuleap
196. Voyager Therapeutics
197. WeSee
198. WinterLight Labs
199. Ybrain
200. Zynex

14NeuroTech Analytics
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1. Techstars
2. Entrepreneur First
3. Y Combinator
4. 500 Startups
5. IndieBio
6. FundersClub
7. Goldman Sachs
8. Silicon Valley Bank
9. MassChallenge

10. National Science Foundation
11. European Union
12. Earlybird Venture Capital
13. Bpifrance
14. Andreessen Horowitz
15. Venrock
16. Hercules Capital, Inc.
17. SOSV
18. HAX
19. Bolt
20. Salesforce Ventures
21. Novo Holdings
22. Felicis Ventures
23. Founders Fund
24. Alpana Ventures
25. Social Starts
26. StartUp Health
27. New Enterprise Associates
28. High-Tech Grunderfonds
29. Highland Capital Partners
30. SAIF Partners
31. ARCH Venture Partners
32. Joyance Partners
33. Kima Ventures

34. New York Angels
35. Temasek Holdings
36. Lux Capital
37. Connecticut Innovations
38. Revolution
39. Lilly Asia Ventures
40. Western Technology Investment
41. Menlo Ventures
42. JumpStart Inc.
43. Right Side Capital Management
44. Venture Kick
45. SIG China (SIG Asia Investments)
46. StartX (Stanford-StartX Fund)
47. General Atlantic
48. EQT
49. Wellington Partners
50. ff Venture Capital
51. Khosla Ventures
52. Versant Ventures
53. Vivo Capital
54. FirstMark
55. Industry Ventures
56. SV Health Investors
57. Kleiner Perkins
58. Real Ventures
59. GV
60. Open Data Incubator for Europe (ODINE)
61. Accelerator Centre
62. DFJ
63. Index Ventures
64. Boehringer Ingelheim Venture Fund
65. AME Cloud Ventures
66. TPG Growth

67. Illumina
68. Spark Capital
69. Refactor Capital
70. OrbiMed
71. Sutter Hill Ventures
72. True Wealth Ventures
73. Endure Capital
74. Frazier Healthcare Partners
75. OMERS Ventures
76. BrightGene
77. Uncork Capital
78. M Ventures
79. Two Sigma Ventures
80. Novartis Venture Fund
81. U.S. Venture Partners (USVP)
82. Tuesday Capital
83. Seventure Partners
84. Alexandria Venture Investments
85. Threshold
86. Loup Ventures
87. Omnes Capital
88. Merck Global Health Innovation Fund
89. Great Oaks Venture Capital
90. General Catalyst
91. Asset Management Ventures (AMV)
92. OUP (Osage University Partners)
93. New Leaf Venture Partners
94. Viking Global Investors
95. TPG
96. Vulcan Capital
97. Woodford Investment Management
98. D. E. Shaw & Co.
99. BioGenerator

100. Optum Ventures
15NeuroTech Analytics
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101. Airbus Ventures
102. Matrix Partners
103. Innovate UK
104. MPM Capital
105. REV
106. Life Sciences Partners
107. S3 Ventures
108. Walden International
109. RA Capital Management
110. Lightstone Ventures
111. Gimv
112. PJC
113. Boost VC
114. 3i Group
115. Venture Investors
116. Perceptive Advisors
117. Fuel Capital
118. Lowercase Capital
119. Basis Set Ventures
120. Harrison Metal
121. Foresite Capital
122. DBL Partners
123. Kurma Partners
124. SBI Investment
125. Aperture Venture Partners
126. Berkeley SkyDeck Fund
127. Workday Ventures
128. OS Fund
129. Arkitekt Ventures
130. Morningside Group
131. .406 Ventures
132. Alpha Edison
133. Rev1 Ventures

134. Golden Seeds
135. Sand Hill Angels
136. Decheng Capital
137. NeuroTechnology Investors (NTI)
138. Camden Partners
139. InterWest Partners
140. Lateral Capital
141. Draper Associates
142. Dorm Room Fund
143. Mayo Clinic Ventures
144. KCK
145. BB&T
146. XFactor Ventures
147. Amino Capital
148. Tensility Venture Partners
149. Wildcat Capital Management
150. Longitude Capital
151. Jazz Venture Partners
152. Concord Health Partners
153. Xfund
154. Sofinnova Partners
155. Mirai Creation Fund
156. Tsingyuan Ventures
157. Novo Ventures
158. SDVentures
159. Breyer Capital
160. North Coast Angel Fund
161. iSELECT FUND
162. Slow Ventures
163. Randstad Innovation Fund
164. Viaduct Ventures
165. Data Collective DCVC
166. Oxford Finance LLC

167. Pitch@Palace
168. Export Development Canada
169. Topspin Partners
170. Invest Northern Ireland
171. Baird Capital
172. Capricorn Venture Partners
173. ePlanet Capital
174. Deep Fork Capital
175. Morningside Venture Partners
176. Alta Partners
177. Bezos Expeditions
178. Dolby Family Ventures
179. Windham Venture Partners
180. GE Ventures
181. Rock Springs Capital
182. Horizons Ventures
183. Start-Up Chile
184. BBG Ventures
185. SMBC Venture Capital
186. Angel CoFund
187. Pontifax
188. Frontier Capital
189. Bay City Capital
190. Alpha JWC Ventures
191. Stonebridge Capital
192. Investo
193. SV Tech Ventures
194. Creador
195. Polaris Partners
196. Domain Associates
197. IA Ventures
198. Rising Tide
199. Aisling Capital
200. Ascension Ventures

16NeuroTech Analytics
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1. Allen Institute
2. Amsterdam Neuroscience, Industry Alliance Office
3. Brain Center UMC Utrecht
4. Brain Imaging Center (BIC)
5. Cleveland FES Center
6. Clinatec
7. DZNE 
8. IEEE Brain
9. Institute of Neural Engineering

10. Istituto di Neuroscienze
11. Max Planck Florida Institute for Neuroscience (MPFI)
12. Moss Rehabilitation Research Institute
13. Neurex
14. Neuro-Electronics Research Flanders (NERF)
15. Neuroengineering Initiative at Rice
16. Neuroscience center at UCSF
17. NeuroTech Alliance
18. NeuroTech Foundation
19. NeuroTech Network
20. NeuroTechX
21. New Zealand Brain Research Institute
22. Queensland Brain Institute
23. Texas Biomedical Device Center
24. The Bertarelli Program in Translational Neuroscience and Neuroengineering
25. The Florey Institute of Neuroscience and Mental Health
26. The Gonda Multidisciplinary Brain Research Center
27. The NeuroTech Institute
28. Weill Institute for Neurosciences
29. World Federation of Neurology
30. Wyss Center

1. NeuroTech Investing & Partnering Conference
2. NeuroTech Leaders Forum
3. 4th Meeting Of The Swiss Federation Of Clinical Neuro-Societies 2019
4. Academy of Aphasia 57th Annual Meeting 2019
5. 24th World Congress of Neurology 2019 (WCN 2019)
6. 2020 Traumatic Brain Injury Conference
7. DARPA/BTO 2019 NEUROTECHNOLOGY Program Review & Transition Meeting
8. 28th International Conference on Neuroscience and Neurochemistry
9. Transformative Technology Conference 2019

10. NIPS 2019 (Thirty-third Conference on Neural Information Processing Systems)
11. Global Summit on Alzheimer’s Disease & Dementia
12. AI in Healthcare, AI World Conference and Expo
13. Neurology Symposium 2019
14. Neuromodulation and Neurostimulation Society of Australia and New Zealand 

12th Annual Scientific Meeting
15. 34th European Neurology Congress
16. Toronto NeuroTechnology Congress
17. Global Summit on Neurology and Neurosurgery
18. 32nd World Congress on Neurology and Neuroscience
19. French Neuro Vascular Society 24th Annual Meeting 2019 (SFNV 2019)
20. Scottsdale Headache Symposium 2019
21. 8th Annual Miami Neuro Symposium
22. German Sleep Society 2019 (DGSM 2019)
23. Huntington Study Group Annual Meeting 2019 (HSG 2019)
24. Pan-Asian Committee For Treatment And Research In Multiple Sclerosis 2019
25. Head and Neck Imaging Course 2019
26. 56th Argentine Congress Of Neurology 2019 (SNA 2019)
27. Spanish Society of Neurology Annual Meeting 2019 (SEN 2019) (SEN 2019)
28. Society of Vascular and Interventional Neurology 12th Annual Meeting 2019
29. 30th International Symposium on ALS/MND 2019
30. International Society for the Study of Bladder Pain Syndrome 2019 (ESSIC 2019)

Hubs Conferences

TOP-30 NeuroTech Hubs and Conferences
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1. Adrian Attard Trevisan
2. Brett Giroir
3. Bryan Johnson
4. Charlie Songhurst
5. Christopher Lee Friesen
6. Daniel Chao
7. Dave Asprey
8. David Helgason
9. Elon Musk

10. Eric Meier
11. Fabrice Grinda
12. George Whitesides
13. Howard Morgan
14. Hugo Mercier
15. Jeff Dean
16. Jeff Hammerbacher
17. Jim Kwik
18. Josh Hannah
19. Laura Yecies
20. Michael Dearing
21. Michael S. McCorquodale
22. Ramses Alcaide
23. Robert Schmidt
24. Sir Nigel Rudd
25. Sydney Swaine-Simon
26. Tan Le
27. Thomas Reardon
28. Tim Ferris
29. Timothy J. Scannell
30. Yannick Roy

1. James Ives
2. Eric J. Topol
3. John Nosta
4. Kyle Wiggers
5. Mo Costandi
6. Alix Spiegel
7. Andrew Maynard
8. Rachel Metz
9. Michelle Petersen

10. George Dvorsky
11. Phil Stewart
12. Emily Anthes
13. Daniela Hernandez
14. Mariana Picciotto
15. Brian Wang
16. Kate Kelland
17. Cami Rosso
18. Stacey Burling
19. Bradley J. Fikes
20. Tom Avril
21. Peter Hess
22. Jonathan Lambert
23. Emily Singer
24. Alfred Poor
25. Richard Craver
26. James Cavuoto
27. Lucy Ingham
28. Matt O'Connor
29. Angie Stewart
30. Andrea Park

Influencers Journalists

TOP-30 NeuroTech Influencers and Journalists
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Neuroscience and NeuroTech are important for our understanding of what it means to be human. The developing technologies prove the 
scientific fact that there is no biological limitation that cannot be overcome in principle. NeuroTech transforms and improves our inherited 
situation, alleviating suffering and reversing aging, as well as unlimitedly expanding our intellectual capabilities through chemical and 
technological interventions in the brain.

As an industry NeuroTech exists about 50 years. The foundations for the ever-closer integration of biological and technological have been laid by 
the cybernetics movement and brought to popular consciousness by contemporary science. The huge leaps in the scientific understanding of the 
brain and the human genome, as well as advances in computer technology, have led to the recent acceleration of this tendency and the 
establishment of a direct channel of communication between the brain and the machine.

In recent years, undeniable successes have been achieved in the study of the genetic, molecular and physiological mechanisms that contribute to 
the functioning of a brain. NeuroTech is one of the most promising and prospective sectors of modern biotechnology. Corporations, investors and 
other agents who will be able to utilize this growth and development will gain essential competitive advantages in their struggle for new markets, 
audiences, and funding. In this report, we make an overall NeuroTech landscape review and present the main stakeholders.

 
“We are going to gradually merge and enhance ourselves. In my view, 
that’s the nature of being human—we transcend our limitations.”

Ray Kurzweil
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Until 4-3 centuries BC, the heart was 
considered the source of 
consciousness. Hippocrates and 
Plato proposed to consider the brain 
as a source of intelligence and 
sensations.

In the early 1800s, the French physiologist 
Jean-Pierre Florence, the founder of 
experimental brain science and a pioneer in 
anesthesia, was the first who began an 
experimental surgical brain lesioning and proved 
that the mind is in the brain, not in the heart.

In the late 1700s Luigi Galvani, an Italian physician 
recognized as the pioneer of bioelectromagnetics, 
discovered that the muscles of dead frogs' legs 
twitched when struck by an electrical spark. He became 
one of the first to study the electric signals from 
neurons and muscles.

Emil du Bois-Reymond demonstrated the 
electrical nature of the nerve signal, 
Hermann von Helmholtz measured the 
speed of the nerve signal and observed 
electrical activity in the cerebral 
hemispheres of rabbits, monkeys, and dogs.

In 1873 Camillo Golgi developed a staining method 
for visualizing nervous tissue under the light 
microscope (sometimes called Golgi's method). It 
was a major breakthrough in neuroscience. Golgi 
and Ramón y Cajal later won the Nobel Prize in 
Physiology or Medicine in 1906.

In late 1800s, Paul Broca, 
John Hughlings Jackson, and 
Carl Wernicke all helped 
contribute to the localization 
hypothesis: certain parts of 
the brain are responsible for 
certain functions.
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1891  

1911  

1921  

1940  

1949  

1952  

Santiago Ramon y Cajal discovered the neuron, the elementary unit of processing in the brain. 
The investigations of the microscopic structure of the brain made him a neuroscience pioneer.

Edward Lee Thorndike work on comparative psychology led to the theory of connectionism: the 
mind is a network of connections and learning occurs when elements are connected. 

Otto Loewi investigated how organs respond to chemical and electrical stimulation and how 
nerve impulses are transmitted. The 1st chemical neurotransmitter identified was acetylcholine.

William Van Wagenen performs “split-brain” surgery to control epileptic seizures. To this day, 
surgery is a palliative treatment method for many forms of epilepsy.

Donald Hebb's cell assemblies theory: the brain organizes itself into regions of self-reinforcing 
neurons - the strength of a connection depends on how often it is used. Donald Hebb 
recognized as the father of neuropsychology and neural networks. 

Paul Maclean's evolutionary triune brain theory proposed that the human brain has, in reality, 
three brains in one: the reptilian complex, the limbic system, and the neocortex. Each brain 
corresponds to a different stage of evolution.



Brief Recent History of Neuroscience 
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1953  

1957  

1962  

1972  

1972  

1978  

Roger W. Sperry discovered that the human brain is actually made up of two parts. He found 
out that both the left and right parts of the human brain have specialized functions and that 
the two sides can operate independently.

Vernon Mountcastle discovered and characterized the columnar organization of the cerebral 
cortex. This discovery was a turning point in investigations of the cerebral cortex.

David Kuhl conducted experiments with emission reconstruction tomography. His discoveries 
helped lead to the routine clinical use of PET in neurology, cardiology, and oncology worldwide.

Godfrey Hounsfield and Allan Cormack invented X-Ray Computed Tomography Scanning.

Raymond Damadian builds the world's first Magnetic Resonance Imaging (MRI) machine.

Gerald Edelman's theory: each brain is different because its ultimate configuration depends on 
the stimuli that it encounters during its development. The brain is not an "instructional" 
system but a "selectional" system.
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NeuroTech allows us to scan, improve, change the brain and related neurological tissues and systems. Some of the technologies are recognized 
parts of modern medicine, such as magnetic resonance imaging (MRI) and pharmaceuticals, while others are still in their early theoretical stages. 

A good example of a high level of development is brain-imaging and neuromonitoring technology — machines for MRI and computed tomography 
(CT) were designed in the 1970s. These devices allow medical professionals and researchers to help diagnose and treat injuries and diseases, as 
well as a better understanding of how the brain works.

Another common and well-known example is pharmaceuticals that alter brain chemistry to change human behavior. Drugs such as selective 
serotonin reuptake inhibitors (SSRIs) and drugs used to treat attention deficit disorder (ADD) and attention deficit hyperactivity disorder (ADHD) are 
widely used, as they specifically change the way the brain functions.

Neuroprosthetics is mainly associated with the mixing of human nervous tissue with artificial implants, for example, through a brain-computer 
interface or other devices. Implants can be used to treat non-congenital blindness and case of hearing loss. Neural implants are a highly effective 
treatment for sleep apnea and assist the cardiovascular system after a stroke.

There are many technologies can potentially revolutionize neuroscience and health care over the next decade. They are providing doctors and 
patients with a new sense of optimism about the future diagnosis and treatment of neurological and psychiatric diseases, and will also contribute 
to future medical innovations.

In this report, we are exploring medical technologies that have already become widespread and primary applied to the whole nervous system. 
Based on the analysis of NeuroTech in healthcare, we will be able to define the general structure of the industry, its main risks, and opportunities, 
track the whole process of market development.
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Addressing the widespread effects of aging populations, including the growth of mental illness and neurological disorders, remains a priority for 
many countries. Mental and neurological disorders are projected to increase dramatically in line with demographic aging and the globalization of 
unhealthy lifestyles. According to the World Health Organization, more than 25% of all years have been lived with disabilities.

The complexity of the human brain and resulting human behavior has been driving the desire for promoting open science and data sharing. 
International efforts at neurotechnology research, development, and regulation incorporate both principles of open innovation and a norm of 
meaningful public engagement in scientific decision making. The NeuroTech field often requires large public investments.

Governments, sponsors, and companies around the world are making unprecedented investments in brain research and the development of 
neurotechnology. Advanced science and new technologies developed as part of large-scale and interdisciplinary research initiatives are already 
creating new ways to understand and influence the fundamental functions of the brain. The translation of breakthrough research into tangible 
products with a positive impact on society remains a critical goal.

As product development and translation into markets are key moments in the gestation of technology, the private sector, and philanthropic 
investments are playing a main role in the development of NeuroTech that enable new understandings of the brain and provide innovative treatment 
approaches providing of business cases for translation of brain science into NeuroTech applications.



Medical NeuroTech: Molecular and Cellular Level 
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Molecular neuropharmacology is the study of how drugs affect cellular functions and neural 
mechanisms and aimed at developing drugs that have a beneficial neurological effect. 

Behavioral neuropharmacology focuses on the study of how drugs affect human behavior, 
including the study of how drug dependence and addiction affect the human brain.

Gene therapy is carried out due to the special genetic state of the tumor cells and treats the 
disease by introducing the correct copy of the defective gene into the tissue instead of drugs.

Neuroinformatics is concerned about the organization and processing of the neuroscience 
data which allow to quantitatively confirm working theories by computational modeling.

Optogenetics is a method that uses a combination of techniques from optics and genetics to 
control nerve cells through the incorporation of light-active proteins into their membranes.

Reprogramming cells into neurons and their subsequent prosthetics is a way to restore the 
lost function of neurons by converting other cells of the body into new neurons.

Stem cells are implanted by injections into the brain to replace dead elements, induce the 
brain to produce new cells and create more connections between neurons.

Cyberkinetics uses engineering methods to repair, replace or improve neural systems and 
solve the problems at the junction of living neural tissues and non-living structures.



Medical NeuroTech: Whole Nervous System Level 
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Neuromodulation is the alteration of nerve activity through targeted delivery of a stimulus, 
such as electrical stimulation or chemical agents, to specific neurological sites in the body.

Magnetic stimulation is a form of brain stimulation in which a changing magnetic field is used 
to cause electric current at a specific area of the brain. 

Neural prostheses are a series of devices that can substitute a motor, sensory or cognitive 
modality that might have been damaged as a result of an injury or a disease.

Neurorecovery is a complex medical process that aims to aid recovery from a nervous 
system injury and to minimize or compensate for any functional alterations resulting from it.

Brain-computer interface is a direct communication pathway between an enhanced or wired 
brain and an external device with an allowance of bidirectional information flow. 

Neuromonitoring/imaging are the methods for the scanning of the brain and spinal cord 
physiological functioning, including the assessment of its anatomical/physiological integrity.

Neurofeedback uses real-time displays that measure brain waves to produce a signal that can 
be used as feedback to teach the self-regulation of brain function.

Cognitive assessment & enhancing are a class of supplements and drugs that can actually 
increase the brain’s performance on key intellectual measurements.



Neuropharmacology 
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Neuropharmacology is an area of great interest in both basic and clinical studies, and new 
data on topics such as neuropeptides, neurohormones and neuromodulators, and many 
others, are spreading at an ever-faster rate.

Neuropharmacology concerns both the treatment of those who are sick (therapy) and those 
who feel good (improvement). Thus, drug therapy and use can be considered across the 
entire spectrum: from drugs that can help a sick person to the latest “smart drugs”.  These 
"smart drugs" also known as nootropics, derived from the Greek words “noos” or “mind” and 
“tropein” meaning “bend/turn”, these “smart drugs” are designed to improve the functioning of 
a clinically normal person. 
 
According to the World Health Organization, the burden of disorders of the brain and central 
nervous system (CNS) ranges from 35% to 38% of the total burden of all diseases, compared 
with 12.7% for cancer and 11.8% for cardiac vascular diseases.

Neuropsychiatric disorders are especially difficult to diagnose, especially in the early stages, 
as the symptoms are mild, nonspecific, and changes in the brain are still elusive. In fact, 
during the first visit, 30% of patients with Alzheimer's disease and about 10% of patients with 
Parkinson's disease were misdiagnosed. 

There is currently no cure for progressive neurodegenerative diseases. Researchers at 
pharmaceutical companies, universities, and research hospitals spend more than $137B a 
year on new neurodrugs discovering. The pipeline is extremely inefficient, and it currently 
takes more than 12 years and $1.5B to bring the drug to the market. The initial phase of 
research and development, before starting any clinical trials, usually takes 3.5 years.



Neuromodulation 
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The short definition of neuromodulation is "changing in nervous 
activity through the delivery of stimulus." There are several types of 
neuromodulatory stimuli, each of which has different properties and 
uses. The stimulator is a type of implantable neuromodulation 
device that is used to send electrical signals to select areas.

Neuromodulation has been studied in various forms for decades, 
leading to a number of clinical treatments and new uses, including:

● deep brain stimulation 
● sacral nerve stimulation 
● spinal cord stimulation
● vagus nerve stimulation
● transcranial magnetic stimulation 
● pharmacological stimulation using drugs.

Applications for neuromodulation include diagnosis, therapy of a wide 
range of disorders, as well as a tool for medical and neuroscience 
research. Since neuromodulation is a widely diverse field, applications 
are specific to the type of neurostimulation. 

According to a market research study from Neurotech Reports, the 
worldwide neuromodulation device industry is expected to grow 
from $8.4 billion in 2018 to $13.3 billion in 2022. 

Non-invasive neuromodulation devices

Invasive neuromodulation scheme



Main Types of Neuromodulation 
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Deep brain stimulation is the placement 
of a medical device called a 
neurostimulator, which sends electrical 
impulses, through implanted electrodes, 
to specific targets in the brain for the 
treatment of movement disorders, 
including Parkinson's disease, essential 
tremor, and dystonia. Also, deep brain 
stimulation has been studied in clinical 
trials as a potential treatment for chronic 
pain for various affective disorders.

Sacred neuromodulation is a 
procedure used to treat people with 
chronic urinary retention, as well as 
symptoms of an overactive bladder 
(frequent and urgent urination with 
associated urine leakage) that do not 
respond to medication or 
physiotherapy. Sacred 
neuromodulation changes the 
function of the sacral nerves located 
near the tailbone. 

Spinal cord stimulation is a 
neuromodulation technique that is used 
to treat various types of chronic pain. 
Similar to the way a pacemaker corrects 
an abnormal heartbeat, a 
neuromodulation device can establish a 
neurological balance that may help 
reduce symptoms associated with pain. 
The treatment involves placing electrodes 
next to a specific spinal area presumed to 
be the source of pain.

Vagus nerve stimulation is a medical 
treatment that involves delivering 
electrical impulses to the vagus 
nerve. The relationship between 
depression, inflammation, metabolic 
syndrome, and heart disease might 
be mediated by the vagus nerve. 
Vagus nerve stimulation is used as 
an add-on treatment for certain types 
of intractable epilepsy and 
treatment-resistant depression. 



Transcranial Magnetic Stimulation 
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Transcranial magnetic stimulation (TMS) is a non-invasive brain stimulation 
technique that uses magnetic induction forces that focus on a specific area 
of   the brain. Electromagnetic induction is generated from the coil by electricity, 
and these impulses pass through the cranium to its specific area of   the brain 
receptor.

Single or paired TMS pulses and repetitive TMS (rTMS) are two types of 
transcranial magnetic stimulation. Single or paired pulse TMS is currently the most 
common method. Nevertheless, it is expected that in the next few years in the 
segment of mTMS stimulants there will appear promising results of the use of 
mRMS technique for the treatment of various psychiatric disorders and growing 
clinical studies proving the effectiveness of this technique.

The use of transcranial magnetic stimulants includes research, diagnosis and 
therapy.

Diagnostic applications include evaluating the effects of diseases such as stroke, 
multiple sclerosis, and other neurological diseases on the brain. Therapeutic uses 
of transcranial magnetic stimulants include treatment of treatment-resistant major 
depression, migraine, obsessive-compulsive disorder (OCD), schizophrenia, and 
post-traumatic stress, among other psychiatric diseases.

According to Grand View Research data, the global transcranial magnetic 
stimulation market size was valued at $883.4 million in 2018 and is anticipated 
to grow preliminary by 9% per year.



Measuring of Brain Activity: Imaging
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Modern medicine has given us countless methods for understanding, measuring 
and managing our health indicators, such as temperature, weight, body fat 
percentage, cholesterol, PSA, etc. The patient’s measured values   are easily 
compared with established normal ranges.

The human brain is a very complex, multi-layered organ consisting of many 
billions of neurons organized into very complex interconnected neural networks. 
These networks carry electrical signals that are responsible for every function of 
a person, from memory to emotions and physical movement. When injuries or 
diseases of the brain occur, disruption of the brain's electrochemical networks 
leads to a dysfunction that is difficult to quantify.

Imaging modalities are providing us with information on brain anatomy, 
metabolism, and energy consumption:

MRI scan PET scan CT scan

Magnetic resonance imaging (MRI) of the brain is a safe 
test that uses a magnetic field and radio waves to 
produce detailed images of the brain and the brain stem.

A brain positron emission tomography (PET) scan is an 
imaging test of the brain. It uses a radioactive substance 
called a tracer to look for disease or injury in the brain. 

A cranial  (CT) scan stands for computed tomography is 
a type of X-ray procedure that produces three 
-dimensional pictures of the head, referred to as “slices.”
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Electroencephalography (EEG)

EEG allows  measuring the electrical activity generated by various 
cortical layers of the brain. In particular, electrical signals come from 
areas of gray matter that have a high density of pyramidal cells 
interacting with each other. Whenever large groups of these pyramidal 
cells are launched synchronously, the generated electricity is emitted to 
the surface of the scalp - this is what is recorded using EEG electrodes. 

EEG leverage to register brain processes that occur shortly after the 
appearance of visual or sound stimuli, but we can also monitor brain 
conditions that reflect interaction and motivation for a longer time.

Measuring of Brain Activity: Neuromonitoring

Magnetoencephalography (MEG)

Magnetoencephalography is a functional neuro technique for mapping 
brain activity by recording magnetic fields produced by electrical 
currents occurring naturally in the brain, using very sensitive 
magnetometers. While EEG detects electrical activity generated by 
neural excitation, MEG captures the magnetic fields generated by neural 
activity. 

MEG measurements should usually be carried out in a shielded 
chamber so that external magnetic fields do not interfere with the data 
recording. The biggest advantage is that MEG combines a high 
temporal resolution similar to EEG, while it has a high spatial resolution.



Cognitive assessment & enhancing 
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Cognitive assessment & enhancing is a practice 
designed to help people improve their brain and 
cognitive development, social cognition, and increase 
vocational capabilities. It refers to the targeted 
improvement and expansion of cognitive and affective 
abilities based on an understanding of their basic 
neurobiology in healthy people who do not have mental 
illnesses.

For millennia we lived in the dark, knowing nothing of how 
our thoughts and our lives were determined by the 
incredible workings of the human brain. But times are 
changing. Over the last thirty years, the incredible 
discoveries of neuroscience have opened new horizons. 

Our cognition functions naturally decline as we age, 
therefore new neuro technologies allow us to improve the 
health and performance of our brains, redefining what’s 
possible for how we experience and enjoy our lives.

A variety of studies have shown an increase in cognitive abilities after the intervention of cognitive training. The range of cognitive assessment 
and enhancing extends to meditation, video games, smart drugs, nutritional supplements, nutrition, brain stimulation, exercise, music, 
cognitive training, and more. Increasing the level of cognitive flexibility will increase the efficiency of the brain, help solve complex problems and 
understand new perspectives. People with cognitive flexibility are open to new ideas and can use more information about ways to overcome 
difficulties. If you increase your cognitive flexibility, chances are good that you will increase your IQ at the same time.



Brain-Computer Interfaces 
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Brain-computer interfaces receive brain signals, analyze them, and translate them into 
commands that are sent to output devices that perform the required actions. BCIs do not use 
normal neuromuscular exit pathways. The main goal of BCI is to replace or restore beneficial 
function for people with neuromuscular disorders such as amyotrophic lateral sclerosis, cerebral 
palsy, stroke, or spinal cord injury.

From the very first days of punch cards, interaction with computers has always been a problem. 
Whether it's a keyboard and mouse, joystick, or controller, it takes a lot of unintuitive processes to 
get thoughts out of your head into a computer. But until we start implanting USB ports into our 
brain and directly load our thoughts, we will have to deal with neural signal detection devices.

Brain-computer interface technology is at the center of attention of a fast-growing research and 
development that attracts scientists, engineers, doctors and the public at large. Its future 
achievements will depend on achievements in three critical areas:

● Brain-computer interfaces require signal collection equipment that is convenient, portable, 
safe, and capable of functioning in all environments. 

● Brain-computer interface systems should be tested through long-term studies of the actual 
use by people with severe disabilities, and effective and viable models must be 
implemented for their widespread dissemination. 

● The daily and instant reliability of brain-computer interfaces needs to be improved so that 
it approaches the reliability of natural muscle functions.

According to the global Brain-Computer Interface Market report published by Value Market 
Research, the market is expected to touch $1.8B by 2024, with a CAGR of 9.9% growing from 
$945M in 2017. Technological advances in BCI technologies are planed in the military, 
entertainment, gaming, and communications sectors.



Neurofeedback 
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Neurofeedback is a form of biofeedback that is based 
on the understanding that if you provide the patients 
with real-time feedback about their involuntary body 
functions, they can learn to control them. 
Neurofeedback works by showing patients information 
about their brain wave activity, they can learn to 
change their brain waves. Neurofeedback therapy is 
used to treat various neurological conditions.

To assess the needs of the patient and determine the 
optimal course of treatment, most therapists quantify 
the brain electroencephalograph (or qEEG) before 
starting neurobiological control.

QEEG is performed by placing electrodes in specific places on the scalp and recording 
brain activity. Then the results are compared with a large database of EEG 
measurements from the general population, which helps the doctor determine which 
specific brain wave frequencies need to be changed and how. It has been found that 
neurofeedback control is useful in the treatment of various brain diseases, including 
ADHD / ADHD, epilepsy, depression, anxiety and PTSD, autism and rehabilitation of 
traumatic brain injuries. It has been proven that people with various brain disorders 
have different patterns of brain waves than the general population. 

According to the Credence Research report data the Neurofeedback market is set to 
reach from $821M in 2017 to $1.57B by 2026, with a CAGR of 7.5% growing. 
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Evaluating Platforms 
(Hard & Soft)

Retinal Devices

Gait Trainers

AI Engines

Therapy Devices

Eye-Tracking

Drugs

Blood Tests

Exoskeletons

Surgery Products
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Distribution of Applications among TOP-200 Companies 



Key Research Areas & Customer Needs 
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Introduction of TOP-200 Companies 
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by Technology Usage

by Business Direction

by Average Year of Foundation

2010
by Number of Employees



TOP-200 Companies Benchmarking

Intermediate - 125

Advanced - 25

Strong - 50

Average Total Funding Amount:  $96M
 

Average Total Funding Amount: $12M
 

Average Total Funding Amount: $58.5M



TOP-200 Companies Total Funding Amount Split 
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by Technology

by Last Funding Dateby Technology Usage
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by Type

Introduction of TOP-200 Investors 

by Average Number of Founders

2
by Number of Employees

by Average Number of Investments
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Allen Institute Amsterdam 
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Engineering Istituto di Neuroscienze
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Texas Biomedical Device 
Center

The Bertarelli 
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Translational 
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Neuroengineering

The Florey Institute of 
Neuroscience and 

Mental Health

The Gonda 
Multidisciplinary 
Brain Research 

Center

The NeuroTech 
Institute

Weill Institute for 
Neurosciences

World Federation of 
Neurology Wyss Center

Max Planck Florida 
Institute for 
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Moss Rehabilitation 
Research Institute Neurex

Neuro-Electronics 
Research Flanders 

(NERF)

Neuroengineering 
Initiative at Rice

Neuroscience center at 
UCSF NeuroTech Alliance NeuroTech Foundation NeuroTech Network NeuroTechX
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NeuroTech 
Investing & 
Partnering 

Conference

NeuroTech 
Leaders Forum
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4th Meeting Of 
The Swiss 

Federation Of 
Clinical 

Neuro-Societies 
2019 (SFCNS 

2019)

Academy of 
Aphasia 57th 

Annual Meeting 
2019

24th World 
Congress of 

Neurology 2019 
(WCN 2019)

2020 Traumatic 
Brain Injury 
Conference

DARPA/BTO 2019 
NeuroTechNOLOGY 
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Transition Meeting 

(Invitational)

28th International 
Conference on 
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Transformative 
Technology 

Conference 2019

NIPS 2019 
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Conference on 
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Systems)

8th Annual Miami 
Neuro Symposium
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Society 2019

Huntington Study 
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Meeting 2019
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Research In 
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Sclerosis 2019

Head and Neck 
Imaging Course 

2019

56th Argentine 
Congress Of 

Neurology 2019

Spanish Society of 
Neurology Annual 

Meeting 2019

Society of 
Vascular and 
Interventional 

Neurology 12th 
Annual Meeting 

2019

30th 
International 

Symposium on 
ALS/MND 2019

International Society 
for the Study of 

Bladder Pain 
Syndrome 2019

Global Summit 
on Alzheimer’s 

Disease & 
Dementia

AI in Healthcare, AI 
World Conference 

and Expo

Neurology 
Symposium 2019

Neuromodulation 
and 

Neurostimulation 
Society of Australia 
and New Zealand 

12th Annual 
Scientific Meeting

34th European 
Neurology 
Congress

Toronto 
NeuroTechnology 

Congress

Global Summit on 
Neurology and 
Neurosurgery

32nd World 
Congress on 

Neurology and 
Neuroscience

French Neuro 
Vascular Society 24th 
Annual Meeting 2019 

(SFNV 2019)

Scottsdale 
Headache 

Symposium 2019

30 NeuroTech Conferences
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 Neurotech State of Affairs
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The revolution caused by the development and massive deployment 
of neural technologies has already begun and we all are witnesses to 
the transformation of Neurotech into a huge business. Based on an 
analysis of more than 10,000 IP filings made by the research team 
from SharpBrains, the overall financial impact of neurotechnologies 
looks impressive. In general, if we include the medical use of 
Neurotech and other businesses that can benefit from brain-related 
technologies, this is a field that might generate more than $ 150B in 
revenue annually.

Neuroscience and Neurotech extend far beyond their scientific and 
medical applications. People interact with the physical, digital and 
social worlds, which, in turn, from work in the workplace to personal 
relationships, are affected by how well our brain works.

Times commencing when it is not necessary to be a scientist in order to actively use the Neurotech achievements in daily life. Connecting 
non-invasive wearables to the brain allow us to monitor brain waves in real-time and couple them with software that can determine patterns of brain 
activity and convert them into mental commands which are transmitted to the devices we want to control. Participants of this Neurotech 
Landscape Review from around the world have developed systems that allow users to control the biological signals of their own bodies, operate 
virtual characters in video games, move robotic arms and legs, or print messages without moving their fingers. Any connected object can be 
controlled remotely, without physical attachment to a person.

Tens of thousands of people across the world owning devices, made by companies from our review, that are sharing the brain data with the 
algorithms, which are detecting mental commands by the support of the machine and deep learning. This is all the more important since the joint 
efforts of neuroscientists, engineers, healthcare professionals and government organizations, as well as companies in the private sector, are 
already making a difference in the lives of people with disabilities. Examples of medical devices connecting the brain and computer give blind 
people a sense of light and mimic the movement of limbs in paralyzed patients. Using affordable Neurotech can change their lives. 



 Prerequisites for NeuroTech Raising
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In March 2019, the Food and Drug Administration took a key step towards the future of the Neurotech by releasing FDA’s Guide for the neurobiology 
industry to develop innovative brain-computer interface devices, the technology can stimulate a wave of investment in neurobiological startups. 
The manual focuses on industry recommendations on non-clinical testing procedures and clinical trial design for developing brain-computer 
interface devices. The aim is to ensure the safety and effectiveness of research results in this area.

FDA Commissioner Scott Gottlieb, M.D. said in the press release, ''The idea that a prosthetic could interact with the brain has been the topic of much 
imagination, but now we're actually on the verge of realizing this opportunity. The FDA has an important role to play by laying out a path for 
developers on how to seize this prospect and advance the development of new devices.''

The field of neurology, known as neuromodulation, has only recently come 
under the spotlight of the public market when companies like electroCore 
and Nuvectra, have become famous for technologies that can relieve pain 
through electrical stimulation of the nervous system. By the way, humans 
have been measuring brain activity and modifying it with electrical 
stimulation to diagnose and treat neurological disorders, for decades. One of 
the applications of this technology is to treat insurmountable pain by 
stimulating the spinal and peripheral nervous system, and, in particular, 
directly in separate parts of the brain. Deep brain stimulants, meanwhile, are 
used to treat motor disorders such as dystonia and Parkinson's disease, and 
the destruction of small amounts of brain tissue can be used to treat 
epilepsy. In addition to technological progress, important advances in public 
recognition and adoption of neurotechnologies have also occurred in the last 
decade. In particular, doctors and patients are becoming more and more 
confident in the idea of surgical implantation of devices in the human brain. 
More than 150,000 people in the United States already have some form of a 
therapeutic brain implant, mainly for the treatment of Parkinson's disease.



Challenges for Further Neurotech Development
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According to the data of Kavli Foundation the cost of global neurological diseases, such as dementia and Alzheimer's disease, that includes 
healthcare costs, loss of productivity in the workplace and impact on families reached $ 2.5 trillion in the 2010 year and can reach 6 trillion dollars 
by 2030. By then, the economic burden of brain health will be higher than the burden of cancer, diabetes, and respiratory illnesses combined.

Although there is a big social burden associated with disorders of the nervous 
system, the development of new therapeutic agents remains unchanged with 
relatively low FDA approval rates (8.4 percent) compared to other therapeutic 
areas. This is a fact, there are no yet effective ways to treat 
neurodegenerative diseases, and drug candidates have the highest failure 
rates in clinical trials. They have various underlying causes, and genetic 
causes of the disease have been identified in only less than 10 percent of 
diagnoses. This limits the ability of researchers to determine which therapeutic 
approaches will work for which patients and whether this approach will work in 
most cases for most patients.

Alzheimer's disease drug development is by far one of the most challenging 
and serious failures, regardless of the strategy developed. Using advanced 
Neurotech technologies, we can evaluate disease progression and test existing 
FDA-approved therapeutic agents or combinations of therapeutic approaches 
to find the most effective treatments that can slow disease progression. 

For 30 years, medicine focused on the stage of the disease, which was too late to restore cognitive impairment. We need to identify patients 
15–20 years before these irreversible symptoms appear in order to find an effective treatment. The latest scientific literature says that the future 
of neurological treatment will be a combination of pharmacological drugs aimed at certain mechanisms, such as deposition of peptides, 
excitotoxicity, and metabolic targets, and neuromodulation therapy to treat loss of plasticity, loss of neurogenesis and inflammation.



Role of AI in Drugs Discovery
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The traditional way to discover new drugs can take more than ten years and cost billions of dollars. If a promising drug works in laboratory 
animals, it must undergo rigorous clinical trials to test its safety and effectiveness in humans.

AI platforms use natural language processing while scanning research sources, patents, clinical trials, and patient histories. It forms a 
cloud-based view of billions of known and perceived connections between biological objects such as genes, symptoms, diseases, proteins, 
tissues, species, and potential drugs. This report presents unique interdisciplinary teams in science and data technology that bring together 
neuroscientists, machine learning experts, clinicians, software engineers, and cloud architects to combine academic-level scientific rigor with 
industry-level efficiency. This unique combination of science and data puts Neurotech at the forefront of precision medicine through AI.

The 1950s AI pioneers discussed the creation of machines that could 
perceive, consider, and think like humans - a concept is known as ‘general 
AI’, which is likely to remain in the realm of science fiction. However, the 
continued rapid increase in computing power over the past two decades, 
the availability of large data sets, and the development of advanced 
algorithms have led to significant improvements in machine learning. This 
helped create a ‘narrow AI’ that focuses on specific tasks. These include 
improved abilities to analyze and understand the artificial neural networks 
designed to simulate our brain's perceptions of the world. This progress has 
triggered a wave of Neurotech startups that use AI to detect drugs. 

The idea is that machines that are skilled in pattern recognition can sift 
through a wealth of new and existing genetic, metabolic, and clinical 
information to unravel the complex biological networks that underlie 
disease. This, in turn, can help identify drugs that can work in specific 
groups of patients, while diverting companies from drugs that may fail.
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The central role that the brain and nerve pathways play in 
controlling our major organ systems has become scientifically 
understood only over the past 20 years.

Neuroceuticals and neuromodulation therapies have emerged as 
a new way to treat chronic conditions, offering an alternative to 
pharmaceuticals. These treatments directly adapt nerve signals 
and enable you to create more targeted and more effective 
treatments than pharmaceuticals, with less cost and fewer side 
effects. The main bottleneck in the development of such 
treatment methods is the speed and accuracy with which 
scientists could detect and recreate accurate neural signals — 
biomarkers — that could affect our health. Neural data is 
incredibly complex, so huge volumes of neural data and more 
powerful interpretation methods are the key aspects of finding 
signal patterns that can be used as biomarkers.

AI for Neural Biomarkers Detection

The idea of   using AI is to develop a platform for detecting biomarkers from neural data, combining long-life neural interfaces (connections that 
allow computers to read and write neural data directly to and from the body) with a deep intelligence system that trained to “learn” the 
biomarkers directly from neural data. 

Being able to understand the "language" of the nervous system, the AI   platform for detecting biomarkers allows by closed-loop experiments to 
easily test neuromodulation therapy on new targets, accelerates the development of treatment for a number of chronic conditions, and also iis  a 
huge step towards real-world clinical applications of AI within the body. This progress creates a new way to investigate the condition, 
accelerates the detection of neural biomarkers, and opens the door to a new generation of AI-based neural medical procedures.
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A couple of decades ago, the aging field was considered a backwater by many 
neurobiologists, and medical students were not interested in or were even repelled 
by the idea. When scientists came to understand the activity of genes, it became 
clear that aging is not separated from the processes that control the development of 
the body before puberty, it uses the same biochemical mechanism. Genes are 
important in youth, and then help withstand stressful conditions in youth, and then 
affect health and longevity.

In addition to the obvious signs of aging, such as graying hair and memory 
problems, there are numerous shifts more significant: metabolic processes proceed 
less smoothly; neurons respond less quickly; DNA replication is growing faster. If 
scientists can accurately determine which of the changes in these processes cause 
aging but are not its result, it may be possible to intervene and extend the life of 
people.

About 15 years ago, in a paper published in Nature, Bruce Yankner, a professor of 
genetics and neurology at Harvard Medical School, observed the data on gene 
expression from the donor human brain to see how they change over life. A few 
years later, scientists realized that many of the changes they saw were caused by a 
protein called REST. In a 2019 publication in the Nature, Yankner reported on a 
previously unknown life expectancy controller: the level of neuron activity in the 
brain. In a series of experiments on roundworms, mice, and human brain tissue, they 
found that a protein called REST, which controls the expression of many genes 
associated with neural stimulation, also controls lifespan.

The data obtained are the first evidence that the activity of the nervous system 
affects the life expectancy of human organism.

Role of Neural Activity in Longevity



Neurotech for Healthy Longevity
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According to estimates of the World Economic Forum, one in three people becomes disabled after the age of 80. Of all the diseases 
associated with old age, neurodegenerative diseases such as dementia and Alzheimer's are the most terrifying, they gradually rob us of our 
identity and dignity. Since a third of us have a chance not so much to enjoy life extra years but to suffer the neurodegenerative symptoms, this 
indicates an urgent need for further research and development in the Neurotech field.

This report proves that Neurotech is ripe for growth and provides an opportunity to solve the most serious health problems our society is 
currently facing. It becomes apparent that the solutions lie in the area of   the concrescence of the human brain and body with smart neural 
devices controlled by computers. What does this mean for the areas of aging and longevity? The basic idea is that the human brain merges with 
machines that can create solutions to aging problems. We can protect our bodies and minds from the effects of aging; for example, linking AI to 
the human neural system to help neurological sufferers.

Diseases and disorders related to the brain are one of the underserved medical markets in the world.
Neurotech creates radical possibilities to improve health and overcome biological limitations in ways that were previously unimaginable.

 
“It’s increasingly hard to tell where I end and where the computer begins.”

Yuval Harari
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