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The most comprehensive 
breathing monitor
Airflow velocity data is precision diagnosis

Dr. Guelay Bilen-Rosas, MD

Founder & CEO​
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608.695.9349
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Developing a wearable post-operative breathing monitoring sensor that aims to quantify 
breathing deterioration to prevent post-surgical complications
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FOUNDED

Exceptional team

20+ years post-op experience plus 10 years 

developing sophisticated MedTech engine.

2022

USA MARKET

Inpatient and outpatient surgeries. International 

market 4-5x the US market

$8.4B

FUNDS RAISED

SAFE

$1.5M

PATENT PROTECTED

By Cooley IP experts

(6 issued – owned and licensed)

14

REGULATORY

Class II

Good predicate

Good FTO

510(k)

NEXT SERIES

Build for a fully functioning commercial 

prototype with continuous human data +

finalize ASIC spec for pre-commercial product ​

$7M SEED

EXECUTIVE SUMMARY



$12B
HIGH treatment cost 

paid by system and payers

A lot of  

complications 

10-60%
of surgery patients 

experience post-op 

breathing complications 

4.8M
hospital bed 

days occupied 

from breathing 

complications that 

can no longer be 

be used for other 

surgeries   

This leads to

less 

beds

This leads to 

longer

stays

Less 

surgeries
for other 

patients who 

now must wait

Less 

revenue

56M
patients 

undergoing 

surgeries in the 

USA every year

$72B
Lost  revenue 

from less 

surgeries

PRO BLE MSeries 3
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Surgeries drive US hospital 

revenues - and post-op breathing 

complications are the biggest 

drag on those revenues



56M
Surgery patients

40%
of US hospital 

revenues come 

from surgery 

services

PRO BLE M
Series 4

$72B
Lost  revenue 

from less 

surgeries
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With 40% of hospital revenue tied to 

surgeries, breathing complications 

block beds, delay recovery, deny 

life-saving care to others, and stall 

revenue growth.

$12B
HIGH treatment cost 

paid by system and payers

A lot of  

complications 

10-60%
of surgery patients 

experience post-op 

breathing complications 

4.8M
hospital bed 

days occupied 

from breathing 

complications that 

can no longer be 

be used for other 

surgeries   

This leads to

less 

beds

This leads to 

longer

stays

Less 

surgeries
for other 

patients who 

now must wait

Less 

revenue



t

More 

revenue
More 

surgeries
More 

beds
Shorter 

stays

Fewer 

complications 

The most comprehensive breathing monitor
Airflow velocity data completes best diagnosis

40%
of US hospital 

revenues come 

from surgery 

services

$72B
Added revenue 
from additional 
surgeries

$12B
Avoided treatment cost

Reducing post-op breathing complications are the fastest way for US hospitals to heal 
patients and grow revenues 
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PRO BLE MSTATIC

With AyrFlo, fewer complications free up beds for more surgeries, unlocking better outcomes for patients and stronger revenues for hospitals.



t

Why do we have this problem in the first place?
Current monitoring technologies do not measure breathing. 
Even though breathing is airflow, yet current tools measure a single downstream gas.
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PRO BLE M –  CO NTEX T

Breathing is

Airflow
Respiration is 

Gas Exchange

Conventional 
Systems

Poor monitoring

Post-op
complications

Reactive care

Measure O2

Late detection

Poor data

Delayed diagnosis

Inefficient resource use

Invasive testing

Poor outcomes

Alveoli

Even though breathing is airflow, yet current 

tools measure a single downstream gas, like 

oxygen, which only changes after a problem has 

already occurred creating this wait-and-react 

model of care.
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Don’t we know how to measure breathing?
Yes, we know, but only invasively with a breathing tube measuring airflow velocities. 
Once the breathing tube comes out after surgery, the data disappears in 90% of patients.

AyrFlo Innovation Labs Inc. • Guelay Bilen-Rosas CEO • guelay@ayrflo.ai 

PRO BLE M –  CO NTEX T

Airflow

Velocities

Series 1

Today, the only way to measure breathing comprehensively is 

invasively, using a breathing tube and a ventilator that 

captures airflow velocities and extracts 15 clinical metrics we 

rely on to guide patient care.

With breathing tube during surgery
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But the moment the tube comes out, all that data is lost, leaving 

90% of post-surgical patients in a dangerous data gap. 

Without a breathing tube after surgery

Airflow

Velocities
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After surgery airflow velocities must be capture non-invasively.
Breathing is complex. Many parts of the body work together to create airflow velocity - 
the backbone of 15 critical breathing metrics.
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PRO BLE M –  CO NTEX T

HEALTHY 

AIRFLOW VELOCITY

HEALTHY 

15 CLINICAL METRICS

Airflow

Velocities

20,000

Mechanics of

Breathing

We breathe

times a day

Brain/Neurological

Musculoskeletal

Abdominal
Chest

Upper/
Lower airway

Outer Inner

SURROUNDING

ANATOMY

INNER PIPE

SYSTEM

Nose/Mouth

Pharynx

Trachea

Bronchi

Aveoli

Nose/Mouth

Pharynx

Trachea

Bronchi

Aveoli

Rib movement

Diaphragm
movement

Intercostals

Diaphragm

Series 3

Vİ

VE

RR

V

VT

Ve

I

E

Ti

Te

I:E

AHI

CAI

OAI

TCT



t

Breathing’s complexity creates multiple points of failure.
Disease processes disrupt different parts of breathing - each leaving a fingerprint in 
airflow velocity and 15 metrics.

PRO BLE M –  CO NTEX T

Continuous data 

about airflow 

velocities and 15 

metrics enable 

clinicians to diagnose, 

quantify severity, and 

intervene with confidence.
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Upper/Lower airway
Laryngeal edema

Bronchospasm

Laryngeal spasm

Obstructive sleep apnea

Vocal cord edema

Musculoskeletal
Low effort

Myopathies

Diaphragmatic issues

Costal muscle issues

Brain/Neurological
Respiratory center

Residual anesthetics

Opioid overdose

Chest
Pneumothorax

Hemothorax

Pneumonia

Abdominal
Ascites/Abdominal tension

Unhealthy 

airflow velocity

Residual neuromuscular blockers

Phrenic nerve injury

Spinal injury

Healthy airflow 

velocity
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VI-Solution to the complex 

problem must capture  

airflow velocities and all 15 

metrics, non-invasively.

Yet we’ve settled for single-metric monitors like pulse oximetry or counting respiratory rate.

.



AyrFlo: The First Wearable Wireless Airflow Velocity Sensor
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SO LUT IO N

KEY METRICS15
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Patient 
smart device

Inpatient 
monitoring 
system

Cricothyroid

membrane

Transforming breathing mechanics into 15 actionable clinical metrics, 

turning breathing into data for real-time decisions.

.

Adoption catalyst
AyrFlo drives adoption with a wearable 

sensor that streams all 15 breathing
metrics in real time, combining 
miniaturization with completeness.

Instant insights
Comprehensive metrics give clinicians 
the ability to diagnose, gauge severity, 

and act fast enabling patient-specific 
interventions - anywhere, anytime.

Effortless integration 
Seamless integration that saves time, 

eases workflow, and cuts costs, right 
when healthcare faces workforce 
shortages and rising pressures.



The science behind AyrFlo
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A biomarker-driven, ultrasound-powered breakthrough.

SO LUT IO N –  M ECHANISM O F  ACTIO N

15 KEY METRICS
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Patient 
smart device

Inpatient 
monitoring 
system

Cricothyroid

membrane

LANM

Air-tissue

Interface (ATI) 

Airflow through 

larynx

We identified a novel ultrasound-sensitive biomarker at 

the air–tissue interface of the neck that tightly 
correlates with airflow velocity.

A small, non-invasive ultrasound patch emits and 
receives low-power waves through the neck; returning 
echoes are modulated by airflow.

Our proprietary pipeline converts those echoes into a 

ventilator-grade airflow velocity waveform, robust to 
motion and anatomy.

From this ground-truth waveform, we compute 
15 continuous clinical breathing metrics (e.g., 

obstruction and effort signatures, apnea/hypopnea, 
timing/flow indices).

Metrics stream in real time to web/mobile dashboards, 
enabling shared, objective decisions from any 
location.



AyrFlo delivers continuous, comprehensive breathing data - anywhere, anytime, fast
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ECO SYST EM

Hospital

Actionable 

clinical metrics
At-home 

continuous 

monitoring

Clinician

Patient
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VI-

Most people don’t realize this: 

Most decisions about a patient’s care are 

made away from the bedside. 

Doctors and nurses are spread thin, often in 

different rooms and on different floors, caring for 

many patients at once. 

And with today’s data so incomplete, it means 

endless calls, blood/imaging tests, and wasted 

time while decision-makers are in the dark.

AyrFlo solves both problems: we deliver 

complete, objective breathing data, accessible 

anywhere, so every clinician sees the same clear 

picture and can act faster, with confidence.



Solid science + robust patents 
= breathing data nobody else can deliver 
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CO MPE TIT ON:  EDG E

Captures all 15 essential metrics 
for precise diagnosis and treatment

< 3 only

Continuous and non-invasive

Breathing tube

Bedside resource independent

Bulky machine

Fully objective assessment

AYRFLO Ventilators/Spirometer All breathing startup

AyrFlo delivers all 15 breathing metrics, non-invasively, continuously, and from anywhere, enabling true comprehensive assessment 

and management.

Competitors can’t match this full picture, forcing clinicians to rely on fragmented, subjective bedside guesswork that leaves workflows and 

resource burdens unchanged.



We’re targeting a $8.4B USA market
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M ARKET SIZ ING

Detailed model available on request

TAM global (+ 134mm USA sedation cases) 

= 40.3B

SAM USA market

8.4B

SOM High Risk Surgeries (7MM cases)

1.7B

COLORECTAL HIGH RISK

35-45% complication risk
600,000 patients/year

$100 million Beachhead

THORACIC HIGH RISK 

45-80% complication risk
530,000 patients/year

$170 million SOM 

LIVER TRANSPLANT

35-50% complication risk
45,000 patients/year

$28 million SOM 

We’re starting where the need, and the impact, is greatest: high-risk surgeries like colorectal, thoracic, and liver transplant. 

These patients are the sickest, the surgeries are the most complex, and breathing complications are frequent and devastating. 



We make money on sensors, patches, and monitors
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BUSINES S MO DEL

Future revenue potential licensing our proprietary software and data

Reusable Hardware 

• Autonomous sensor and monitor 

• One-time investment

Disposable Patches 

• Replaced every 12 hours 

• Steady recurring supply

Sensors

$4,000 each

One per patient 

Reusable across patients

Last 5 years

Monitors

$500 each

One per patient (bedside) + 

One per ward (nursing station)

Last 5 years

Patches

$30 each

One per patient

Disposable

Last 12 hours

Capital-Light Model: One-Time Hardware + Recurring Supplies: $62.70 per bed day



A mid-sized hospital performing 1,000 colorectal surgeries a year 
could generate an additional $4–9 million a year on an annual investment of $188,000
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RO I EXAM PLE

AyrFlo 

investment

Additional surgery 

count
ROIAdditional surgery 

revenue

Reduction in

post-op breathing 
complications

33% $188,000 149 $4,445,000 23x

50% $188,000 225 $6,750,000 36x

66% $188,000 297 $8,910,000 47x

Detailed model available on request

If a midsize hospital used AyrFlo for just 1,000 colorectal surgeries a year, cutting breathing complications by only 33% 

would free enough bed-days to deliver a 23x return on investment through added surgeries.

Put another way: performing just six additional colorectal surgeries per year would fully cover the annual cost of AyrFlo. Everything 

beyond that is pure upside.



Commercialization strategy: 
Clinical settings
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A single platform spanning 

inpatient, outpatient, and home care.

Hospitals and 

hospital networks 

INPATIENT

ACADEMIC 

& RURAL 

Free standing 

outpatient 

surgery 

centers

Office based 

surgery 

centers

Hospital 

at home

Our strategy is simple: start where AyrFlo has the 

highest impact with academic medical centers, 

where the most complex cases are treated, and with 

rural hospitals, where resources for escalation are 

limited. 

Our goal is clear – turning our lifesaving technology 

into the new standard of care.

From lifesaving technology to the new standard of care 



Optimal breathing management aligns incentives 
across all stakeholders.
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Early detection improves care, frees up capacity, grows revenue and protects reimbursement.

PAYER

Fewer respiratory 

complications caused by 

delayed detection means a 

significant reduction in 

unnecessary diagnostic tests 

and treatment cost

CLINICIAN

Device fits easily into 

existing workflows, 

connecting patients and 

clinicians to real-time 

respiratory data for patient 

centric intervention

HEALTH SYSTEM

Fewer unplanned ICU 

admissions, shorter hospital 

stay, better patient outcomes 

post-discharge

PATIENT

Early detection means early 

intervention, means better 

outcome (no resp. 

emergencies, fewer 

reintubation, no death)

PROTECT AND GROW REIMBURSEMENT AND REVENUE



Advisors and corporate team: Building with the best 
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ADVISO RS

RESEARCH ADVISOR

Steven Greenberg, MD

Chair of research, Endeavor Health, 
Professor of Critical Care and 
Anesthesiology University of Chicago

Vice President, Anesthesia Patient 

Safety Foundation

CLINICAL ULTRASOUND ADVISOR

Humberto Rosas, MD

Professor of Radiology

20+ years internationally known 
ultrasound expert Stanford, Duke, 
Washington U, UW Madison

MARKETING & STRATEGY 

Alison Twiner

20+ years executive experience in 
global marketing with Facebook, 
Instagram, Google, and Double-Click

REGULATORY

Jafar Shenasa

27 years of extensive experience in the innovative 
medical device and digital health industry. 
Successful DeNovo approvals, Digital Health 

Advisor at the FDA’s Digital Health Center 
of Excellence. Trained by FDA as a Medical 

Device Reviewer

CORPORATE

Joshua Seidenfeld, JD

Global chair of Cooley’s digital health group.

300+ venture capital financings with an aggregate 
deal value of more than $8.1 billion

OPERATIONS & FINANCE 

Eric Horler

Serial Entrepreneur CEO and founder

Global business lead at GE Health Care 
across three continents. Marketing and 
Business dev at Baxter

INTELLECTUAL PROPERTY

Joanna Liebes Hubberts, JD

Strategic patent prosecution and portfolio strategy, 
intellectual property due diligence, and IP-related 
disputes. The Legal 500 US: Patents: Prosecution 

(2025), Euromoney Expert Guides: Rising Star, 
Patent (2021–2022)



Our exceptional team has deep experience and expertise
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T EAM

DIRECTOR OF ULTRASOUND

Charles Bradley, PhD

35+ years executive with deep expertise in linear 
ultrasound signaling, sought after professional for 

innovative ultrasound projects

Acuson, Siemens, Exo

FOUNDER & CEO

Guelay Bilen-Rosas, MD

Founder & Inventor

Double boarded Anesthesiologist

20+ year airway expert

Washington University & 
University of Wisconsin Madison

COMMERCIALIZATION LEAD

Christie Lin, PhD

12+ years executive with expertise in medical device 
R&D and commercialization.

MIT, University of Wisconsin-Madison, 

Medical device startups

MATERIAL SCIENCES ENGINEER

Carolyn Carta, PhD

Innovative Materials Scientist & Chemist with 
10+ years of interdisciplinary R&D expertise 

spanning sustainable polymers, additive 

manufacturing, medical devices, nanotechnology, 
and art conservation science. 

UCLA, Getty Conservation Institute, Younger Optics

PRINCIPAL PRODUCT MANAGER

Bobbi Olson

12+ years experience in medical technology 
development & EHR implementation 

ResMed, Propeller Health, Epic

MACHINE LEARNING ENGINEER

Moss McLaughlin

8+ years of ML/AI and programming experience, 
including advanced EHR integration, de-identification 

and sepsis detection.

UC Santa Barbara



Mission critical milestones: 
From bulky machines to an autonomous biomarker-specific sensor
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T RACTIO N WHILE DE RISKING (WIT H PRE -SEE D RAISE RO I $1 .4M)

SENSOR

10mm x 10mm 

with single digit 

elements, autonomous

PATCH

Identified patch 

material and 

adhesive

SYSTEM

System assembly 

(wired)

Built 
proprietary 
signal 
processing 
pipeline

Extensive 
internal R&D 
toward 
wearable 
sensor 
design

Founded 
AyrFlo

Extensive patch 
polymer search & 
adhesive testing

Concept freeze 
and manufacturing 
of miniaturized 
sensor + system

2022 Q2 2026

Customer 
research 
across 130 
stakeholders

IP

14 filings, 
6 issued

(licensed 
and owned)

FTO good

510 (k)

Class 2

Predicate 
search 
complete

First product 
prototype

370lbs ultrasound machine + 256 

element transducer, 70 human 

subjects, 200 terabyte of data

PROOF OF FEASIBILITY

We reinvented ultrasound, creating a biomarker-specific sensor that’s small, simple and fully autonomous, 

yet matches the sophistication of a full-size machine. 



Critical milestones that will grow and scale 
a commercial product launch

AyrFlo Innovation Labs Inc. • Guelay Bilen-Rosas CEO • guelay@ayrflo.ai 

RO ADMAP

AyrFlo $5M SEED • 2025

First 
product 
prototype

IP SUBMISSION + STRATEGY

REIMBURSEMENT CODING & COVERAGE ANALYSIS PRE-COMMERCIAL ACTIVITIES: KOLS, PAYORS, MARKET DEV

FINANCING $1.5M $7M ANTICIPATED COST: $25M

REULATORY+TESTING FDA PRE-SUB (Q-SUB)EARLY FDA ENGAGMENT 510(k) SUBMISSION FDA CLEARANCE

2030

Iterative testing on: 

• Sensor to optimize geometry 
→ insights lead to design for 
ASICs SPEC architecture

• Patch material + adhesives

• Signal processing + algorithm 
development

De-risked deliverable: 
Commercial System 

and FDA Submission 

(beta version)

De-risked deliverable: 
FDA Clearance & 

Commercial Launch

Q2 2026

De-risked deliverable: 
Pre-commercial sensor 

on ASIC (alpha version)

Q1 2028

De-risked deliverable: 
Fully functioning 

commercial prototype with 

continuous human data + 

ASIC design freeze prep 



Raising $7M to advance AyrFlo (20% committed)
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Investing here means building what doesn’t exist yet.

AYRF LO  ASK

19%

14%

24%

7%

7%

11%

18%
R&D (sensor and material)

Patch

Hardware System

Software/ML/UI

Regulatory/Reimbursement

IP/Licensing

Employees

• ​Advance patch material selection

• Software development

• FDA approval process with pre-sub preparation

• Continue reimbursement strategy and IP 

development

• Early usability trials and accuracy testing

• Expand stakeholder interest and pipeline.

USE OF PROCEEDS

Build for a fully functioning commercial 

prototype with continuous human data 

Finalize ASIC spec for pre-commercial product ​
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Building a category-defining 
technology for the future. Not a device.

Within a few breaths, answers. And answers drive adoption.

CAT EGO RY CREAT O R 

Objective and 

comprehensive 

breathing data 

capture 

Adaptive 

algorithms

Seamless 

Integration. 

Everywhere 

Access. 

Data-Based 

Decisions.

Predictive 

analytics 

for diagnosis

Driving adoption

A one-of-a-

kind breathing 

data asset

Large, precise, 

and clinically 

rich

POST-
OPERATIVE
RECOVERY

SEDATION
PROCEDURES

ER

OSA/
SLEEP 
LAB

CHRONIC
RESPIRATORY 

DISEASE COPD, 

EMPHYSEMA

ATHLETES

HOME 
HEALTH

CONSUMER 
WELLNESS

AIRLIFTING

ICU/FLOOR

COMBAT 
INJURED 

TRIAGING

SIDS

AyrFlo

markets



We’d love to tell you more

Guelay Bilen-Rosas, MD

Founder & CEO

guelay@ayrflo.ai 

608.695.9349 
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Imagine a future 

where breathing trouble 

is diagnosed within seconds 

with a tiny patch to the neck.



Appendix
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We’re targeting a $8.4B market for all US hospital inpatient + 
outpatient + office-based surgeries

AyrFlo $7M SEED • 2025

M ARKET SIZ ING

Detailed model available on request

LIVER TRANSPLANT

35-50% 

complication risk 

45,000 patients/year

COLORECTAL HIGH RISK

35-45% 

complication risk

600,000 patients/year

$100 million Beachhead

THORACIC HIGH RISK 

45-80% 

complication risk

530,000 patients/year

$170 million SOM $28 million SOM 

TAM global (+ 134mm USA sedation cases) = 40.3B

SAM USA market: 8.4B 

SOM High Risk Surgeries (7MM cases): 1.7B



Current monitoring technologies do not measure breathing. 

AyrFlo $7M SEED • 2025

PRO BLE M –  CO NTEX T

40 years later, we’re still monitoring a gas, not the mechanics of breathing.​



AyrFlo $7M SEED • 2025



AyrFlo $7M SEED • 2025



Commercial Strategy  

To come

AyrFlo $7M SEED • 2025



Key development partners by channels

To come

AyrFlo $7M SEED • 2025



EXIT slide plus current standard of care

AyrFlo $7M SEED • 2025



$12B
HIGH treatment cost 

paid by institution

A lot of  

complications 

10-60%
of surgery patients 

experience post-op 

breathing complications 

4.8M
hospital days that 

could be avoided 

by eliminating

post-op breathing 

complications   

Less 

beds

Longer

stays

Less 

surgeries
Less 

revenue

56M
Surgery patients

$72B
Lost  

revenue 

from less 

surgeries

Surgeries drive US hospital 

revenues—and post-op breathing 

complications are the biggest 

drag on those revenues

PRO BLE MSTATIC

AyrFlo $7M SEED • 2025
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HIGH treatment cost 
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A lot of  

complications 

10-60%
of surgery patients 

experience post-op 

breathing complications 

Less 

surgeries
Less 

revenue

4.8M
hospital days that 

could be avoided 

by eliminating

post-op breathing 

complications   

Less 

beds

Longer

stays

56M
Surgery patients

$72B
Lost  

revenue 

from less 

surgeries

40%
of US hospital 

revenues come 

from surgery 

services

Surgeries drive US hospital 

revenues—and post-op breathing 

complications are the biggest 

drag on those revenues
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Reducing post-op patient breathing complications is 

the fastest way for US hospitals to grow revenues 

More 

revenue
More 

surgeries
More 

beds
Shorter 

stays

Fewer 

complications 

The most comprehensive breathing monitor
Airflow velocity data completes best diagnosis

40%
of US hospital 

revenues come 

from surgery 

services

$72B
Added revenue 
from additional 
surgeries

$12B
Avoided treatment cost

PRO BLE MANIMATED

AyrFlo $7M SEED • 2025
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