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Developing smart neurotechnology
for hydrocephalus & other neurologic disorders



Hydrocephalus

Normal Hydrocephalus

Ventricles

Accumulation of cerebrospinal fluid (CSF) and elevated intracranial 

pressure (ICP) caused by numerous etiologies

3CONFIDENTIAL 1. Isaacs A, et al. PloS One. 2018 Oct 1:13(10):e0204926.

11.5M
patients

Latest estimates
suggest more

patients than

Alzheimer’s

#1 

may be most common

neurologic disorder1



Hydrocephalus Symptoms
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Elderly

(iNPH)

Gait disturbance Urinary 
incontinence

Dementia

Enlarged 
head

Sickness/
Vomiting

Blurred
Vision

Headache

Seizures

Death 

Pediatric

→ Adult

iNPH = idiopathic Normal Pressure Hydrocephalus
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CSF shunts internally drain CSF and are the standard of care treatment 
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Before Shunt

Proximal 
Catheter

Valve

Distal 
Catheter

Shunt

After Shunt

Current Treatment



Diagnostics are 
Non-Specific, 

Invasive, Costly

Shunts Fail / 
Obstruct 

Frequently

?
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75%
shunts fail within 

1-2 years1

60%
1 false alarm by 

first year3

1. LeHanka A, el at. J Neurosurg. 2021;134(4):1210-1217. 2. Mitchell KA, et al. J Craniofac Surg. 2021 Jul-Aug:32(5):1746-1750. 
3. Kim SH, el at. J Neurosurg Pediatr. 2025;35(3):255-265. 4. Kim SH et al. J Neurosurg Pediatr 2024 Dec 13;35(3):255-265.

25%
Patients have 

≥10 life-time 

revisions2

MRI / CT / X-rays 

within 4 yrs4

14

Problems with Current Shunts



This is
Richard

>150
neurosurgeries

in first decade

of life
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X

*Mark R. Kraemer, Joyce Koueik, Susan Rebsamen,  David A. Hsu, M. Shahriar Salamat, Susan Luo, Sara Saleh, Taryn M. Bragg, and Bermans J. Iskandar,  

Overdrainage-related ependymal bands: a postulated cause of proximal shunt obstruction, J Neurosurg Pediatr 22:567–577, 2018

Obstructing

Tissue

Proximal Catheter
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Bermans Iskandar, MD

Professor,

Pediatric Neurosurgery
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Chronic Overdrainage Causes Failure & Complications
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Chronic Overdrainage is Caused by Pressure Spikes

‘Classic’ ICP 

assumption

Valve ‘open’ 

setpoint

Inga Margrit Elixmann, Christine Goffin, Rolf Krueger, Ullrich Meier, Johannes Lemcke, Michael Kiefer, Sebastian Antes and Steffen Leonhardt, Case Study of 
Relevant Pressures for an Implanted Hydrocephalus Valve in Everyday Life, 34th Ann Intl Conf IEEE EMBS San Diego, California USA, 28 Aug - 1 Sep 2012

Measured 

ICP
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Chronic Overdrainage is Caused by Pressure Spikes



Complex Patient

Pre ASD Post ASD

Pre ASD Post ASD

Simple Patient

67%
Decline

76%
Decline

*proximal obstruction is 70-80% cause of shunt failure in pediatrics 11CONFIDENTIAL

Less Overdrainage → Less Shunt Failure / Complications



Valve

Our Solution 
SmartShunt

ICP Sensor

Optional Reservoir

Reduces Shunt Failure & Complications
ICP controlled valve prevents (under)overdrainage

Reduces Healthcare Utilization
Continuous ICP data to eliminate false alarms

Standard Distal Catheter

Standard Proximal Catheter
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SmartValve

MonitorPhysician 
Portal

Patient 
App

CONFIDENTIAL

Cloud 
Database

13

SmartShunt System



Initial Bench & Animal Studies 
Completed with Beta Prototype

CONFIDENTIAL

Beta 1.0 
Prototype 
SmartShunt Valve Assembly

Example SmartShunt performance during 2ml bolus injection simulating hydrocephalus in live sheep model
14
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VALVES

ICP/FLOW SENSORS

DE-OBSTRUCTION

Broader Device
Landscape



Intellectual Property
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1
issued 
patent

8
patents 
pending

FTO
Freedom 

To Operate
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Physician 
Portal

Patient 
App

Cloud 
Database

SmartValve

Implant Unit Economics
Target ASP: $15k+
COGS (est): $3K
Gross Margin  >80% Potential Subscription Revenue  

           ~$1k/patient/year

+

18

Multiple Revenue Streams



Pandit, 2024, Kim, 2024, Piatt, 2023, Koschnitzky, 2022CONFIDENTIAL 19

Significant Potential Cost Savings / Patient
Current Provider Costs

Year 1 (post-shunt) Year 2 (post-shunt)

Utilization Rate

Costs / Event

4.63/patient

$125 / visit

0.73/patient

$2.1k / visit

1.08/patient

$48k/admission

3.72/patient

$125 / visit

0.38/patient

$2,050 / visit

0.57/patient

$48k/admission

Total (2 Year)

Total / Patient $54,480 $28,120 $82,590

Cost Savings with SmartShunt

Rate change 

w/ SmartShunt
-25% -50% -75% -50% -75% -75%

Total / Patient $14,300 $7,140 $21,440

Savings w/ 

SmartShunt
($40,180) ($20,980) ($61,150)

Doctor Emergency Hospital Doctor Emergency Hospital



Global: $100B+
US: $16.6B+

Global: $2.9B+
US: $500M+
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Large Growing Market

Potential SmartShunt Market

w/ iNPH Growth
Global: 11.5M prevalence ($10k ASP)

US: 1.5M prevalence ($15k ASP)

Current SmartShunt Market
Global: 270k target annual procedures ($10k ASP)

US: 32k target annual procedures ($15k ASP)

Key Growth Drivers:
-Increasing awareness
  (e.g. Billy Joel)

-Better diagnostics
  (e.g. X-Pressure)

-Clear efficacy data
  (i.e. PENS Trial for iNPH)

Deep Brain Stimulation for PD for comparison:



Experienced Management: 4 Exits Worth $2B
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Tyler Wanke
MD, MBA, MEM

CEO

Bermans Iskandar
MD

CMO

John Slump
BBA

Executive Board Member

Mike Nagy
MS

CTO

David Wesner
MA

CPO & VP Operations

Patrick Shanley
MS

VP Regulatory & Quality

Josh Medow
MD, PhD

Co-Founder



Dedicated Full Time Engineering Team
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Kyle Coda
MS

Test Engineer

Adi Subramanian
MS

Mechanical Engineer

Robert Shuler
MS

Prin. Electrical Engineer

Alex Rivera Hidalgo
MS 

Firmware Engineer

Jeff Neuwirth
MS

Staff Systems Engineer

Sohin Shah
MS

Software Engineer

Tharuni Gelli
MS

Electrical Engineer

Alex Bodurka
MS

Lead S/W Dev. Engineer
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Other Traction

2025 Winners
UCSF-Stanford PDC

Pediatric 
Pitch Competition



2024 2025 2026 2027 2028 2029

CONFIDENTIAL

*Future round sizes depend on amount of grants raised; $3-9M+ in pipeline. Beta 2.0 (final prototypes) includes valve assembly to design freeze & initial accessory device development. 

FDA here assumes De Novo granted with pre-market clinical data.

FDA Pre-Sub 1 

$2M SAFE    $8M Seed ~$15M Series A ~$20M Series B

Exit Horizon

24

Roadmap

Animal Studies  #3

Verification

GLP 

Final Prototypes

Clinical

#4

Pre-Sub 2 Pre-Sub 3 / IDE 
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$8M
new equity in 2025

~$2M SAFE

25

Series Seed Round Oversubscribed in 2025

Structure:

1x preferred equity

Valuation:

$5.95M pre-money

Size:

$8M 
(not including pre-seed SAFEs) 
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Company Acquisition 
Year

Acquiring 
Company

Purchase
Price Revenue Relevance

2021 IPO $445M $45M Implantable neuromodulation; 
Monitoring

2024 $3.7B $366M Implantable neuromodulation; 
Stimulation/therapy

2025 $533M $50M Implantable peripheral neuromod; 
Stimulation/therapy

2024 $800M N/A Implantable pressure sensor for HF; 
Pressure data monitoring

2014 $450M N/A Implantable cardio sensor; 
Pressure data monitoring

2022 $140M <$5M Implant; acquisition to major player 
in CSF/shunt space 

Potential
Acquirors

Exit: Likely M&A to Interested Strategic



Summary
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Product
SmartShunt = solution for

top neurosurgical problem

Team
Veteran team with 

4 exits worth $2B

Market
~$3B annual initial market 

opportunity (>$100B TAM)

IP
1 issued patent, 

8 pending

Regulatory
Pursuing Class II 

regulatory pathway

Finance
Oversubscribing 

Series Seed round



Tyler Wanke
MD, MBA, MEM 

CEO

t.wanke@madisonscientific.com

(920) 450-7529

28CONFIDENTIAL, Madison Scientific, Inc.

mailto:t.wanke@madisonscientific.com


PROXIMAL
OBSTRUCTION

CHRONIC 

OVERDRAINAGE

PRESSURE 

SPIKES

GRAVITY
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Physiology: Chronic Overdrainage Drives Obstruction



OverdrainageΔPressure
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Horizontal Upright

→
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Chronic Overdrainage Cause #1: Gravity (Siphoning)



Programmable 
(∆P) Valve

SmartShunt
SmartValve

Adjustable Setting

Optimized Drainage 

ICP Reading

Alerts (e.g. clog detection)

AI-enabled 

Advanced 
Diagnostics

Failure/
Complication 

Prevention

31CONFIDENTIAL

SmartValve compared to Programmable Valve
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