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Introduction

In a world of smart ICUs, there's one sign we still measure
the old-fashioned way: Urine output.

Manual tracking can lead to delayed interventions, errors,
and increased workload for medical staff.

Exypnos offers a solution: a contactless, automated system
for accurate and continuous urine output monitoring.




Manual Methods

\N Manual records deviate by +20%

m from actual urine output, often
|||II missing early signs of kidney injury.

Are Inadequate

Catheter handling is the leading
cause of CAUTI, responsible for over
35 % of hospital-acquired infections.

ICU nurses perform = 18 manual bag
checks per patient per day, adding
workload and risk.

The process is inconsistent, delayed,
and lacks real-time analytics,
increasing both infection exposure
and data loss.

Studies show manual records can be off by more than 20%, missing
critical signs of kidney injury




Our Solution

Exypnos UO Meter

Contactless optical device + intelligent dashboard

Installed between the

records volum clari
catheter & urine bag sletsliels el e e A —

Key Metrics:

Volume accuracy
+1 mL vs lab reference

Turbidity R2 = 0.93 vs

spectrophotometer

MRM: 140150839
DoB: & Jun 1971 (49 years)
Cansultant: Glovanno Zamboni
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Product
Features

Automated, contactless
urine monitoring

Dashboard with real time
data and customizable alerts

Disposable, sterile
collection chamber
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Real-time turbidity analysis
via nephelometry

Optical sensors for
volume measurement

Compatible with hospital
and in-home setups

No need for manual
sampling or handling
(Future plan)



Advanced Capabilities:

©@0000686

Early screening

Provides real-time insights into urine
clarity to assist in identifying early
signs of hematuria, dehydration, or
infection risk.

Continuous Monitoring
Measures urine output and clarity
automatically and with clinical
accuracy.

Seamless Integration
Fits existing catheter systems without
workflow disruption or retraining.

Al-Powered Insights (Future plan)
Predicts early signs of Acute Kidney
Injury (AKI) and sepsis.

Reduced Risk & Workload
Minimizes contamination and manual
handling, easing nursing effort.

Cost-Efficient & Scalable
Affordable unit pricing with low-cost
disposables and SaaS-based
expansion.

Competitive Advantages

Exypnos stands out by delivering a combination of clinical accuracy, hygienic operation, and data-driven
functionality tailored to modern hospital needs.

Feature / Device Sippi Fize Accuryn Clarity  gensica Exypnos

RMS
Volume Monitoring Yes Yes Yes Yes Yes Yes
Turbidity Measurement No No No No No Yes
Al-Based Analytics No Yes No No No Yes
(Future plan)
e : Yes
rine Analysis No No No No No

(Future plan)



Market
Opportunity

Exypnos operates at the intersection of two fast-growing
healthcare markets

- ICU Patient Monitoring Systems

- Smart Hospital & Al Healthcare

Growth Drivers

- Aging population and expanding long-term care demand

- Widespread adoption of automated and digital monitoring systems
- Rapid advancements in computer-aided urinalysis technologies

Market Size

1PN G AGR e s

8% CAGR

2024

2030

@ ICU Patient Monitoring System
@D Smart Hospital & Al Healthcare



Clinical Applications
& Addressable Market

The Exypnos UO Meter is designed for continuous urine monitoring
across acute, long-term, and home-care setting, extending beyond

North
America:
~ 235000
Beds

|CUs to broader clinical applications.

Applications of Use
- Intensive Care Units (ICU, NICU, CCU)
- Surgical recovery and post-operative wards

- Long-term and elderly care facilities
- Trauma and burn units
- Home-care for chronic or renal conditions

Exypnos begins commercialization in Canada, focusing on ICU and LTC
beds with the highest infection-control and automation priorities.



Hardware Sales

Selling Exypnos devices as a contactless,
real-time urine monitoring solution.

Consumable Sales

Supplying single-use urine chambers
ensure continuous consumable sales
alongside device deployments.
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Revepnue
Streams

Saa$S Revenue

Subscription-Based Software Platform
that provides real-time monitoring,
alert systems, remote access, and
Al-powered analysis.

Service & Maintenance

Offering training, technical support,
maintenance, and future updates to
ensure device reliability and customer
satisfaction.




Mohammad Aliabadi
Chief Executive Officer

Founder of Exypnos
Master’s in Photonics.
Oversees company
strategy, product vision,
and global market
expansion.

Hamideh Papi Namadi
Medical Director

Doctor of Medicine
specializing in clinical
application and workflow
integration of the Exypnos
system.

Mina Mayeli
Chief Technology
Officer

Electronics engineer
leading the design and
development of Exypnos’s
sensor systems and device
hardware.

Ahmad Fakhravar
VP of Sales and
Business Development

Finance expert. Manages
external partnerships,
institutional relationships,
and market entry
strategies in target
regions.




2023 - 2024

- Finalized MVPO

- Completed bench testing
& calibration.

- Initiated branding &
outreach

dmap

l

2028 & Beyond

2026 - 2027

- Start marketing campaigns
- Launch in Canada
post-MDL

- Scale manufacturing &

- Run Canadian clinical trials ;
expand software services.

2025 - 2026 - Pilot deployments in

hospitals
- Submit Health Canada MDL

- Finalizing MVP1
- Finalizing GUI & alert

system
- Submit CIPO Patent



Product
Development

- 4 MVP versions completed (MVPO & MVP1)
- Achieved +1 mL volume accuracy and

R? = 0.93 turbidity correlation in lab
validation.

- Successfully tested +30 urine samples
under real clinical conditions.

Achievements

Academic & Clinical
Collaborations

- Joint R&D with Ferdowsi University of
Mashhad on optical sensing &
nephelometry.

- Formal research partnership with
Mashhad University of Medical Sciences
(2024-2025) for clinical testing.

- Continuous feedback from physicians &
hospital engineers guiding MVP
refinements.

Recognition &
Publications

- Two peer-reviewed papers accepted on
turbidity analysis & optical sensing.

- Presented at the Optics & Photonics
Conference (2025).

- Patent filed in Iran (2025); Canadian
patent in preparation.



Appendices

We completed MTA accelerator program, gaining mentorship Additionally, we participated in the “Next Generation” event
in business development and regulatory strategy. organized by PyCap in Dubai, where we presented Exypnos
to international investors and startup leaders.

MT7A

C ER TI FICATE
OF PARTICIPATION

Tha » o cectfy that

As an active client in the MTA SUV program, it was a pleasure to see you 30 committed to bulding out your
butiness and cee your great progress throughout your time in the program,

In closing, please accept this note as one of congratulations on your progress and one of thanks for your
consistent effort to bulld the business. Please accept this note of encouragement as you continue to grow the
business creating jobs for Canadhars and taxes for the Canadian government. It's been an absolute pleasure
advising you over the last 18 months.
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Jenrna Hnatishin
Chief QOperating Officer
Manitoba Technology Accelerator
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Recommendation letters from physicians who — (A 4 ge 15 dgnua 559))
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evaluated the UO Meter during clinical
testing.
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Patent application submitted to the Intellectual
Property Center of Iran for official registration.
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Appendices

Scientific publications and conference presentations based on the
data obtained from our laboratory and clinical experiments.

Ll-;] h;AUJ.)',-?J;HfJJ_}{,‘{”:’

glonal Symposinm on Innovaltion in Science and lechnology

Certificate

This is to certify that
Ayda Sarkaki
Presented the paper entitled
Application of Lasers in Precision Volume Measurement of Liquids

Authors: Ayda Sarkaki , Mohammad Reza Rashidian Vaziri , Seyed

Mohammad Ali Abadi , Hadi Rastegar Mogahddam Rezaion , Mina
Mayeli

during ReSIST 2024, held on 3rd-5th January at Ferdowsl University of

Mashhad, Iran
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Seyed Alreza Seyedn
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Laser Applications in Precision Volume Measurement of Liquids

Avda Sarkaki', Mohammad Reza Rashidian Vazin®, S.Mohammad Aliabadi®, Hadi Rastegar Mogahddam Rezaion®, Mina
Mayeli’
‘Faculty of Engineering, Ferdowst Universaty of Mashhad, Mashhad, Iran
‘Faculty of Science, Ferdowsi University of Mashhad, fran
SEXYPNOS Medical Company, A fashhad, fran

*Corresponding author: psludsan: araiy S s w gt

Abztract— This article provides a concise overview of diverse liquid volume measurement methods, emphasizing the
preference for non-contact approaches in mdusines like oil, gas, muineral, and medical applications due to hazardous
conditions. Laser-based techniques, such as time-of-flight. triangulation, and confocal methods, are highlighted for their rapid,

precise, and safe volumetne measurements, showcasing therr widespread applications and recenl mnovations in vanous
industnes

sensor, utilizing a two-stage detection algorithm,
demonstrated improved accuracy with a
repeatability error below 0.02%, surpassing
sumilar tniangulation sensors, and featured a
simpler optical setup. [6].

1. INTRODUCTION

Given the diverse needs of various industries,
non-contact methods are somelimes necessary
for liquid volume measurements. For instance,
in the petrochemical industries, measuring the
volume should be non-contact due to their
flammable conditions [1] MNon-contact
measurement 15 vital due to  hygiene
considerations when dealing with Muids like
blood and urine[2]. The mentioned industries,
due to their high sensitivity, typically require
fast response Umes and high measurement
accuracies|3).

3. TIME OF FLIGHT METHODS

In this method, a beam of light is emitted and
based on the round-trip time of this beam, which
is measured by detectors, the distance of the
laser from the liquid surface is determined. The
time-of-flight method can be optimized using
image processing algorithms, The proposed
method utilizes smartphones with pulsed light
sources to estimate liquid volume by captuning
and processing images with a time-of-flight

2. TRIANGULATION METHOD




Appendices

Scientific publications and conference presentations based on the
data obtained from our laboratory and clinical experiments.
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+. Real-Time Non-Contact Detection and Quantification of Urine Turbidity ' “'-‘*v‘?
: Using a Nephelometry Techmique
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Matenals and Methods

( The testmg was conducted under stenle conditons, enmring mzsmel conlaminaticn
risk. Given the necessity for unme tests to be parformed on frech samples, all teetng
adbered to stnct protocols to maipkam sample mbepnty.

\ Frzure 3. A represestyinve wroes sxmple for sesting y

Result and conclusion

fedingy of this shudy wdennoore the efficacy of our nephelometry baved devioe m?n\
soomale detection and quastfication of urme turbudity, In Figare 4, as (he sample vobame
increases, the NTU also increases proportiomally. This sugpests that bealthy unse samples
becomse more terbid as the blood tested smcreases The linear teed indicxtes 2 congstent
behmuor m healdey individnaly Indeed, for bealtey mdrnidoals, the turbedey of wine tends
to follons & prechetable paters. Asv deniations fhoms thes resd eught be indheative of
underhyze health conditions. In Figure 5 | e pephelometric resdts for a bemsturis patsen!
is shown. Like the bealthy mdnsdual's graph, @os coe also shows 2o increasing trend of
NTU with sample vola=e. Both graphs demonstrate that werbidity (NTU) tends 1o rise as
the volume of arine tested increases. However, the WTU values in this hemasoria case are
likehy spuficantly bagher thas thoe i the kealthy mdnodeal 's grapss Hematans edicabes
blood = the wine, whoch contrbees 10 mcressed barbadity. Thee explans the elevaled
NTU valuss. Chimicians can méerpret thos graph 2« sboormal doe to the presence of blood,
whereas the healthy praoh represents expectsd belunszor. The study Sndmgs revealed thae
the devsee effactively detectad hemanura and ascurately quantidisd it sevenny Mareaver
ﬂ:ﬂdrx:tdﬂhﬁdmﬂdlﬂnﬂn&dummpﬂuphb{tm&mhdnn
demonstrating substantial NTU changes even when viszally undetectable. Notzbly, the
device exhibited a mammimal systemsatic error of 2% ad a standard emror of 1.72 NTU,
undersconng i precis gt fieanon of urine nirtede and it L mearE et sl

In conclunon, e device damocstrates & robuet stality 10 detect unne tabadity of
hematuna even o Jevels undetectsble by the zalied eve. ls real tope snalves and precise
quantification of wine txbidity enzhle eSective monstormg aad compaison with @
individual's baselne B3, allowing for detaled tracking of unmary chamges over tume
Notably, the device allovn for mom-patient compansom of nephelometne meanarements,
with sumencal changes m tbudity potentially peovadmg more socuwrate wdicators for

Farther choecal mvestigations. Bevond besatura, the denvice shows promuse for ceeaumg
“athar ~ritiea] binenardare e1sch o aTheeenin and ~rastincege Thic adecamons

P |

Introduction

/f."m amalysss melodes bodk microscopic and macroscopic examinaton ‘.‘-.tum:-:apu\'

urine analysis involves evaluating the odaor, color, and trbudery of the urine{l.2). The
turbidity of urine cas Encrease due to the presence of cellular debria, casty, crvasals
2d other particles. Substances such 25 blood (both red and white blood cells),
hessoglobin, cholesteral, albamin, leukocyte esternse, nitntes, ketonea, bilirobin, and
urcbﬂmmen nisch are typically absent in urine, can also contribute to its cloudimess
Conditions Like cyetibs, diabetes, goeocrbea, chlzmydia, lidney stones,
pyelomephritis, wrethritis, kidwey failore, tichomowiasis and prostatitis are Linked to
turbid urine. Other factors that can cause clondy urine inclode hydration status,
urmary tract infections Iodney nfectons and stoees, sexnally anamitted mfectioms,
vulvovaginitis, diet, and diabetes [3-5] Monitoring urine parameters soch as volume
axd tarbedsty becomes even mare crecial after surpical procedures [6,7] Currently,
urine tesbidsty is measared visually, and if amy turbodity is chaerved, the samples are
sent 10 chimical boratones for further examisation, which iy & time-conyuming
process (Figure 1), Low levels of turbadity are not desectable by the naled eve
Chanpes m unne turbidity can mcheate vanous issuey, m previously mennosed, and
coetinuony monitoneg of these parametens can mmplify the screening proceas. Given
the importance of measunng unne turbedity, Padilla and collearues dengned a device
that detect urine tarbidsty vaing o turbedity sensor and as Arduiso board Thas sess
device was specifically designed for male urmany system [§] This model
quazeitatively medsures unne turkodity, but 5 uies a conzact method that 1s not
feasible for use in a hospetal environment. Mithya et al proposed wamg an Arduine-
based devics to measure tarbedity in bygmds, meloding wrme. The Ardamo turkadity
sexaor functiona like & photomneter, detecting suspended particles by measuring
transsutied and scamerad hght [9] In thes stody, uee tarbidity wan quasafied once
azain; however, doe to the comtact- based method and the requiressent for sterthry, it
1e not feassble for wee in climcel settngs. Thue device 1t based 0o scatiening and his an
eevor bmit of two percent Tts mmovaton hes m emploving a non-costact and Feal
tume methed for messunsg unine turbadity thecugh nepbelometry sad quantifying
urne tarbidsty and hematuna for creening and dapnons Accurate measarement of
urine tarbidsty can facilitate g | opment

Figoee 1. A sample of 3 hersateria case wnder the mucroscope J
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