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brains + genes + engineers

Limitations

Slow maturation Data collection No vascularization
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What is the NSF |-Corps program?

Innovation-Corps helps translate research into commercial innovations.

Step One: Regional

$50k for customer

2~ Innovation & Business [RACS discovery

) Engagement Hub 20 interviews Three member team:

Entrepreneurial Lead,
Technical Lead, &

Step Two: National Industry Mentor

Smooth pathway to NSF

-7 ks,
CORPS ; (_})/El)eiﬁteriews SBIR/STTR ($305k

Phase 1, $1.2M Phase 2)

NSF Innovation Corps




Our team

Spencer Seiler, EL
Ph.D. in Biomolecular Engineering & Bioinformatics from University of California,

Santa Cruz, with background in Physics. Experience as early R&D employee at 5+
biotechnology startups.

Kate Voitiuk, TL

Ph.D. in Biomolecular Engineering & Bioinformatics from University of California,
Santa Cruz, with background in Computers and Networking. Founding member of
Braingeneers.

Naeem Malik, IM )
42+ years of experience in Product Development, Finance, and Business
Development roles, including corporate spin-offs, high-growth private enterprises,
and numerous start-ups. Mentor at SCORE East Bay since 2006. M.Sc in Electrical
Engineering and Software from West Virginia University Institute of Technology. )
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Initial idea: NSF Research Award EAGER #2134955, RECODE #2134955
Research on automated platforms to support brain organoids and the organoid patterning with
longitudinal monitoring.

Technology: Automated microfluidic platform for stem cell culture, organoid generation and
assays.

Opportunity: USD $1.86B
global market for 3D Cell interview Count fn Person
Culture in 2024, projected
5 1 4 0

USD $7.06 billion by 2034. New

0521725 - 05/30/25

(Source: Precedence

119 87 9 3



The Business
Model Canvas

What is your Value Proposition?

Where is is this applicable?
How do people pay?

Conduct research by
interviewing.

Each interview is data
supporting or dissuading your
model.

Academic KOLs User Saves trme
Interface/Experience
TECAN wa.) Peace of mind
Lee Company nchtop platform Data transparency &
8 complatensss
Porsliel Fluidics Cloud infrastructure
Reproducibisty
Outscurced MW Protocol & Assay
fabrication Reduces requirsd
expertise
Microfuldsc
consumable design Remote control
Increases
throughput

Funding ($5M for 2
yoars)

Personnel: Fleld
service tech ¢+ Sales

Personnel: Clowd
SW engineer
1P Bicense (UCSC)

IP (Open Culture
Science)

MakorspaceFab ladb

BSL18S5L2 lab
access

Automated anadysis

Fixed: Makerspace rent
Fixed: Bio lab rent
Semi-variable: clowd server

Variable: consumabie fabrication
Varable: advertisement

Flzed: salaries

Variable: distributor comission

Get: Conference Tissue blotech

- Pharmaceuticai RAD
Ge! teams

Host community svents CROs using
Keep/Grow: Gallery mammalian celis

forum

Ressarch labs using

Got’Keop/G: 1“1 tian cell model

’ ol e " Drug discovery
Keop: On-site visits startups (Al)
Koop/Grow: New Cloud laboratories

protocols and assays

(updates)
Keop: Froe branded

gummios
Keop: Parsonalized,

Keop: Responsive
email support

Get: Online Live
Demno

STENMCELL

Technologies
(distridutor)

MEA companiay
i bribstor)

Schntific
pubdications [visibility)

Our OCS website
{witibility)

Conferences
(winibility)

Foram in Protocols
& Annxy Galbary

Subscription: softwars

Recurving: consumables
Cosmmisalon on reagents

Oni-tima: platform sales



The Business
Model Canvas

We validated, invalidated, and
transformed our business

model

® Academic KOLs @ User interfacel

® TECAN E.l.pu-hnuﬂ.ll.l'l.m
Demenatrate chnicall

@ Lee Company phasma relsvaney

@ Parallel Fluidics Pretecol & Asshy

Outscurced HW Qallary

fabrication Benchiop platiorm

Microfuldsc
consumable design

@ Funding ($5M for 2
years)

Personnel: Fleld
service tech ¢ Sales
Personnel: Cloud
SW engineer
i 1P Bcense (UCSC)
i P (Open Culture
Science)

Makorspace/Fab lab

BSL1MSL2 lab
access

Fixed: Makerspace rent
Fixed: Bio lab rent
@ Semi-variable: clowd server

@ Varable: consumabie fabrication
@ Varable: advertisement
Flzed: salaries

® Profocol flexibility!
customization

@ Reproducibility

& Increaies
throwghput

@ Saves parmonnel
I

@ Data transparency &
csmplelo s

Reducad raquired
sapedize
Automatsd analdysis

N T e e
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T
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signed Christmas card

Keop: Responsive
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@ STEMCELL
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We went out to investigate...

Places L T .
e Neucyte (Mountain View) 3 o m."mm“ | Synbicbets | == ‘
e Axion User Meeting @ Gladstone Institutes iy =

(San Francisco)

JLABS, Sequome (South San Francisco)
Festival of Biologics (San Diego)
Neuroservices Alliance (San Diego)

Salk Institute (San Diego)

AACR (Chicago)

SynBioBeta (San Jose)

Welcome ﬂ g

B j."

People
e Directors, Managers
e Application Scientists, Research Scientists
e CEOs, CTOs, COOs
e Business Development, Sales Representatives



Our I-Corps Story

ACT I

Blissful naivety, and beginners luck



Value Propesitions

- Saves time

Peace of mind

Data transparency &
completenass

‘ Reproducibility

Reduces required
expertise

Remote control

‘ Increases
throughput

Automated analysis

Customer Segments

Tissue biotech

Pharmaceutical R&D
teams

‘ CROs using

mammalian cells

Research labs using
mammalian cell models

Drug discovery
startups [Al)

Cloud laboratories

Q: What'’s your biggest problem?
A: Cell culture sucks!! nts
it takes my Nnig

inconsisteny | have arthritis and ~ and weekends

: b i h for
each cell line ack pain now | sit at the b-er\Cut X
acts differently g+ hours witho
bathrooM brea

Discovered the Decision Maker for our segment: Director of R&D

Anna, Director of Tissue Engineering at VoxCell: “l managed the entire tissue

engineering team [end users], help set goals, provide training and development,
support for my team members, and conduct performance evaluation... | look into
getting any new equipment for the team that we need... | am the person
communicating all the tissue engineering development to stakeholders, including
the board and shareholders... | act as the technical lead on a lot of these
partnership stuff, supporting the CEO and the business development team.”



Our I-Corps Story

ACTII

The Valley of Despair



We were tired...

Not a single moment to
spare. Kate is transferring
written notes to Airtable in §
the car while Spencer blazes
to the next conference

We were sick...

We scheduled back-to-back conferences: from San Francisco (Axion User
Meeting), we flew to San Diego (Festival of Biologics), and then to Chicago
(AACR) where Spencer got a sinus infection (also broke a tooth).



Q: What technologies do you have for cell culture?

B i A [Pharma]: Whole automated rooms with many

Data transparency &
completenass

Foprocucisliy million-dollar robots! It’s so cool!

Reduces required
expertise
Remote control

Increases
throughput

Automated analysis

Customer Segments

Tissue biotech

Pharmaceutical R&D
teams

CROs using
mammalian cells

Research labs using
mammalian cell models

ﬂw
—sr N S e

LABWARE
REFRIGERATOR STORAGE INSTRUMENT SHELF INCUBATOR

Drug discovery
startups (Al)

Cloud laboratories

' FORMULATRIX’

RoboCell® Cell Line
Automation Platform



Value Propesitions

throughput
Automated analysis

Customer Segments

Tissue biotech

Pharmaceutical R&D
teams

CROs using
mammalian cells

Research labs using
mammalian cell models

Drug discovery
startups (Al)

Cloud laboratories

Q: We've been hearing a lot about the FDA
Modernization Act to phase out animal testing and
opt for cellular models. Do you have any changes to
your pipeline in light of this?

A [Pharma]: No, not really.

Q: What technologies do you use to verify your Al
predictions in drug discovery?

A [Al startups]: We don’t ever do biology. We'll just
contract that part out.



Our I-Corps Story

ACT III

Something that was there the whole time...



[Pharma]: Oh, you should know that even with
B »” ourdeep pockets and automated robots, it’s still

“‘\\\’G in our interest to use CROs for preclinical testing.
\e}\\o Robots are great for doing things over and over
’?th;::ﬁ;;“‘“" but they’re not flexible enough to handle
Automated snaysis advanced tissue studies.

Looking back at notes and audio-recorded interviews...
44 out of 119 (37%) interviews mention flexibility/customization
as a key value proposition



What are we left with?

Directors of R&D [Decision Makers] in Biotech and CROs
[Segment] will discover our technology through conferences and
publications [Key Activities] and purchase it because it helps their
team of biologists [End Users] complete contract work faster and
better (consistency, quality) [Value Propositions]. They choose us
over large liquid handlers because of flexibility and the user
experience [Value Propositions, Key Activities]|

>3x Faster. Employees work 8 hours a day, robots work 24/7
Convenience threshold: “programming the device needs to be faster than the experiment itself (1-3 days)”
Economy: Each tissue biologists time is worth $420k per year (salary, benefits, building lease, consumables).



Listen to what our customers are saying

Robotic handlers are left to collect dust

-

\_

We got out and asked our customers,
“What do you need to do your job better?”
(119 interviews with biotech & CROs)

60% Automated cell culture tools
46% Time savings (nights and weekends!)

37% Flexible solutions for complex studies

~




Ecosystem /
How do you fit in Sunlight and heat o

your business
environment?

Aol

© open culture

science
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Ecosystem
New
Influencers pﬁv
Academic &

(b

clinical researchers

KSaboteurs: CFO, Board of Directors

Customer Segment: Midsize Biotech/CRO

ecision Maker: Director R&D X
End Users: Biological Scientists I-llI

Payer: Lab Manager

\

)

Saboteurs
Alternative Robotic liquid
solutions . :
handlers, in vivo
— studies, & KOLs

against in vitro

Incentives for

. Products Analysis T Influencers
Awareness & Channels Resources
validation FDA & federal
Channels Online market & Cloud/local -
partner distributors software
Conferences, T platform, - S
publications, & Protocol software, ales upscription
. development and consumable
webinars \ product offerings v 1 Grants Legend
—p Activity
Resources @ Open CU|tU re Dat
. — Data
Fabrication of products, SCI e n Ce ——5 Revenue
lab space, Cloud
pipeline, & personnel s




Customer Acquisition What converts interest to purchase?

____________ Resources
/’ Influencers ™\ oimEry Customer Segment: Midsize Biotech/CRO
website, demo Decision Maker: Director R&D, CTO

End Users: Biological Scientists I-llI

Academic &
clinical researchers 2. Customers look

I 1

! |

| |

! |

! |

! |

: :/v us up & request Payer: Lab Manager

: ! demo/data : :

| Channels i / kSc:lboteurs. CFO, Board of Directors )
|

! |

! Conferences, I 4. Customers receive the

l publications, & : value proposition

I webinars I

! I Channels
I

N S Online market &

1. Customers become SEIEC i 5. Keep customers through
aware of the value 3. Customers buy product/customer success
propositions products support & online community

forum



Customer Acquisition Cost vs Lifetime Value

O | AN Y oy et CovtnTon  Comenr |
Dot o O gor paa) e 500 20 R Trme Womn (3 e peu) 0000 00 ooe
Comturarumn ) pun yor’s s %00 00 - Comtwrcen (3 par your) el 00 "o
A prDases o Dwmtnsie ATEMOLLL Sech 4500 00 00 A prranes o [awrtae STUMCELL Ty (UL L Aol
A AT 0 00 e Aaree cmmnen e £ 008 00 ks

Direct Sales
e o= Cost of Acquisition: $7,703/customer R D
Lifetime Value: $150k over 6 years B

Subscription ~ B=Te

Cost of Acquisition: $7,703/customer 55-__*-_“5'":'"?_ =

Lifetime Value: $276k over 6 years === | =




11
a
.. CORPS
aan NSF Innovation Corps
Advantages Disadvantages
$50k award to explore your innovation e Highly intensive 7 weeks (full-time +)
1:1 and group business coaching e (Government bureaucracy
Customer discovery kickstarter (this e Must adhere to the rubric,
doesn’t stop after |I-Corps) documentation, and course softwares

SBIR/STTR grant advantage
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The Petri Dish 2.0



Biology is backbone of discovery, and yet the options are

do it by hand and suffer
variability and low scale

or

spend a week programming S M- T T
this for every study R T e ™



We need the “Desktop Era” revolution in cell culture

& open culture
science

Personal Culture, 2025



The Autoculture Platform

<& Select your protocol and walk away
Passaging v Expanding v Differentiating v/

Automate your culture anywhere
Incubator v Microscope v Electrodes v

ﬂonsta ntly control their environment

Media v Factors v Pharma v




Listen to what our customers are saying

Robotic handlers are left to collect dust

-

\_

We got out and asked our customers,
“What do you need to do your job better?”
(119 interviews with biotech & CROs)

60% Automated cell culture tools
46% Time savings (nights and weekends!)

37% Flexible solutions for complex studies

~




The Autoculture Platform

Meuronal Differentiation

8 prototypes are g It makes
producing results in 2 3D tissue
labs across the Bay 5 models
that are Glycolysis Stress ER Stress
healthier : "
through
automation

\—7

Seiler et al. Nature Sci Rep 2022



The Autoculture Platform

And this is just the MVP!
We are prototyping the high-
throughput Product 1

40 plates at once + imaging  Cross-platform integration Portable



End-to-end automated cell and tissue culture

N
cryo
| :
stem
cells
o 4

U.S. Patent Applications
18/707,043 (UCSC),

63/565,893 (UCSCQ),
63/783,883 (0O pen Culture Science)

| automated
micofluidic

platform




End-to-end automated cell and tissue culture

4 N\
loop
cryo .
passaging
i f/‘___. ..}{_.’:_.- --.__\\
(@) X
U N
—>
stem .
expansion
cells
o J
‘ automated
micofluidic
VS e S e

platform

63/565,893 (UCSCQ),
63/783,883 (0O pen Culture Science)



End-to-end automated cell and tissue culture

o

loop

organoid

cryo .
passaging nursery
( /*7’ N Co0DOCOODOO00
f 'y \ COOO000O0000
7N 099000000000
c Iin . I 000000000000
| J, i)()(?Ei)QC?-E?DgGE
q q
stem expansion aggregation,
cells differentiation
' automated
micofluidic
platform

U.S. Patent Applications
18/707,043 (UCSC),

63/565,893 (UCSCQ),

63/783,883 (0O pen Culture Science)



End-to-end automated cell and tissue culture

o

cryo

passaging

organoid
nursery

drug
assay

20000000000
. QOO0 QQ00 "?lf"t'““
| 00000¢ G??EQQ
2 _ Rx .
= | ) 0000000000 - 4
L A QQOOQOOOQ0O00 [~
00000000000
— g
stem , aggregation, mature
expansion : . :
cells differentiation organoids
J/
| automated
micofluidic
platform s s Lo

63/565,893 (UCSCQ),
63/783,883 (0O pen Culture Science)



End-to-end automated cell and tissue culture

loop
passaging

cryo

Fd

stem

expansion
cells

o

organoid
nursery
/ﬁOC, CQQOoOQQQQQ
QOO QOOQOQO0
Q00000000000
OQO0000000000
QOOOQOO000000
QOO QOQQQOOQQOQ
QOO QOOQOQO0
OO0000000000
aggregation,
differentiation

drug
assay

mature
organoids

)

| automated
micofluidic

platform

<>

sharing & \
reproducibility

U.S. Patent Applications
18/707,043 (UCSC),
63/565,893 (UCSC),

63/783,883 (0O pen Culture Science)



Like GitHub for cell culture protocols

Live Protocol Assay Analysis User
Interface
Protocol Gallery Protocol Editor

Sterilization Protocol J

Stem Cell Expansion Aggregation
Cerebral Differentiation Midbrain Differentiation
4 N\
Ecosystem of “one click” experiments.
] Keep your trade secrets private.
Co-Culture Sterilization
Promote new research to the public




Why now?

New FDA Regulation:
Modernization Act 2.0

Removes 2-animal toxicity requirement for IND,
preferencing cruelty-free models

In Vitro Models Are Clinic-Ready

Connects petri dish to patients with human-relevant
functional readout

Al is Ready to Be Embodied = -

Vision models interpret images O
LLMs plan & interpret : ) to wransform drug
MCPs connect robotics, software, and data <. % o

SYNTHESS
oy \_/ o dataand Al




What impact will this have?

b3

Petri Dish 2.0: How Open Culture is Faster thera peutic discove ry
Automating the Future of Cell Science

thanks to human models in
preclinical testing

We are the data producers
coveted by Al companies

P s
We enable the “Desktop Era
By Chrissa Olson °
Biclogy i messy From one culture 10 1he next, 'S hard 1O Get Colls 10 Dehave In tho same way And this is of Blotech
OVON More true for organcids, small spheres of 3D tissue that scientists grow and use to study organ

function. it's hard 10 confirm discoveries If you can't 9ot the same results twice. But what If you coula?
At Open Culture, the UC Saeta Cru postdos team of Kateryna “Kate™ Voituk and Spencer Seller s making

R oasior not just 1O grow Crgandics in culture, but 10 40 SO IN AN AUtoMatod Systom that croates conaistency
reduces human omors, and works wihile you sieep. Their specialization: brain ceganoids.



Global market opportunity verticals

Our beachhead is here:

-

J

-

preclinical CROs \/ : $45B A
$18B
g A $10B
$7B
$2B $800M $5B $10B
cell-based, stem-cell, neuro, organoid, and cell-based and clinical-stage cell
organoid-focused tissue-chip focused biologics CDMOs therapy development &
repositories CROs QC tools
$30M $20M $50M $100M
cryo/sample expansion in vitro CROs cell line optimization | cell therapy developers

J

Biobanking

Preclinical Testing

Biomanufacturing

Cell Therapy

NV L

INVS

INOS



Business model: Subscription

-

: N ) N )
Tier 1 Tier 2 Tier 3
= Organoid platform Tier 1 plus Tier 2 plus
> Protocol/assay gallery > Enhanced service support > ML analysis
> Cloud upload and view > LLM user interface > FDA Compliance
> Automated analysis > Premium reporting
$4000 /mo $6000 /mo $10000 /mo
J J

Platform cost
is paid off in
3 months

W

The subscription model
matches CRO economy
(billable) and generates
more lifetime value

Subscription successes:

WIHOOIP" || e

Scientific

@) trilobio




Flexibility Complexity = Throughput Automation

Quality Future-proof Price
use cases & user of samples walk-away physiological  gallery of assays without
workflows  experience technology recapitulation & protocols

consumables

{© open culture
science

D a» e o )

(:CELLTHID‘
4% Automata

MOLECULAR

mosevar (ke (ESMpISD

~no Sno s
it! FORMUL ATRIX
@ "
Tissuse
CN-B1O [ simple ] 1-4 plates E] Cno $17-120k+
CYTENA '
& cELVIvO

CHERAY @ BIOTECH



Commercial strategy

Marketing through academia: Pilot customers in biotech:
Place 10 instruments in KOL Sell 10 instruments for pharma
laboratories to promote research/manufacturing starting
application and awareness with paid demos and contracts

B = WwelLL
g BIOSYSTEMS

Customer outreach VoxCell Biolnnovation b i
i Collaboration (2025), for
and lead generatlon Feasibility Study (July 2025) co-marketiﬁmg anél
campalgn for co-marketed product distribution
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Kateryna Voitiuk
CTO Co-founder

Spencer Seiler
CEO Co-founder

Software,
Fabrication,
Computer Networking

Microfluidics,
Automation,
Tissue Analysis

Founders

—

Advisors

DaV|d Haussler PhD Sofie Salama, PhD Mircea Teodorescu, PhD Rob Currie, MBA

Science Advisor Science Advisor Scientific Advisor Business Advisor

Scientific Director of UCSC Genomics Institute Expert in cerebral organoids Expert in mechanical and electrical engineering 5 Exits: Digidesign (VP), Marimba (VP), Strangeberry
Prof. Bioeng & Biopharm, UCSC, UCSF, Stanford  Prof. Molec, Cell, and Dev. Biology, UCSC Prof. Electrical and Computer Engineering, UCSC (CEO), Dash Navigation (CEO), & Universal Audio (CTO)



open culture
science

Thank you



Appendix



Target 1D

Target Validation |

Hit ID (HTS) |
Hit-to-Lead |

Lead Optimization |
Preclinical

IND Filing |

Clinical Phase 1|
Clinical Phase Il |
Clinical Phase Il |
NDASBLA Filing |

FDA Review

Year 0 Year 1 Year 2 Year 3 Yeard4 Year5 Year6 Year7 Year 8 Year 0 Year 10 Year 11 vear 12 Year 13 Year 14 Year 15

The drug discovery & development timeline

hl 1 HT robotic screening

This is our segment

@J

High demand,
low automation

$8.62B spent
here in 20247

Each CRO employee

costs $420,000 (salaries,

benefits, overhead,
consumables)

CDMO & CRO
A

|:l

|

[ ]
[ ]

Timeline {Years)

High

Medium

Automation Lewvel


https://straitsresearch.com/report/preclinical-cro-market
https://straitsresearch.com/report/preclinical-cro-market
https://straitsresearch.com/report/preclinical-cro-market
https://straitsresearch.com/report/preclinical-cro-market
https://straitsresearch.com/report/preclinical-cro-market
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