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Inner Filter Effect Correction for Fluorescence Measurements in
Microplates Using Variable Vertical Axis Focus

Tin Weitner,* Tomislav Friganovi¢, and Davor Sakic —
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ICENT WUQLEUS

Kljuéni datumi i aktivnosti

otvaranje prijava za znanstvenike i tvrtke
spajanje prijavijenih znanstvenika i tvrtki
kraj prijava za znanstvenike i tvrtke
obavjestavanje odabranih sudionika
predstavljanje projekta svim odabranim tvrtkama
dvodnevni dogadaj SCINERGY 24

. dan: speed-dating odabranih znanstvenika i tvrtki,
predstavljanja uspjesnih suradnji znanstveno-istrazivackih
institucija i gospodarstva te prilika za financiranje takvih
suradnji

. dan: nastavak upoznavanja i razgovora o potencijalnim
suradnjama znanstvenika i tvrtki kroz vodenu radionicu

vodeni sastanci za uspostavljanje suradnji,
edukacija, validacija ideja, pravna podrska, povezivanje s
prilikama za financiranje suradnje

NUQLEUS

Deep-tech venture builder

Prvi startup program koji otkriva probleme industrije, predlaze potencijalna rjeSenja na temelju inovativnih tehnologija i formira
interdisciplinarne timove koji validiraju ideje i testiraju njihov poslovni potencijal




TINFE

ILLUMINATING SOLUTIONS

Asst. Prof. Davor Saki¢, PhD
Assoc. Prof. Tin Weitner, PhD




Prijavi se u novu generaciju
ZICER akceleratora!

STARTUP GLOBAL TECH

FACTORY GROWTH TRANSFER

Novéani fond: in-kind potpora u vrijednosti

200.000 € 18.000 €

Prijave su otvorene do 7.5.2024. — zicer.hr
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Do you have
time to waste?

. s.& Time is of the
S , essence. p




Steps in analysis

AQUISITION PREPARATION TRANSFER MEASUREMENT

Sample Resource Operational
challenges constraints challenges
Unknown concentrations, Limited personnel availability, Time-intensive prep, costly reagents,
interferences, limited ranges, extended turnaround times, high-throughput needs, specific

small volumes. less profit. labware, high cost.




TINFE

Measure twice,
analyse once.

Correcting nonlinear response of emission spectra
Two measurements at different settings
Advanced signal processing on two datasets
Reliable data with increased accuracy, precision
and linearrange

[lluminating Solutions













TINFE@

Heart stroke symptoms

Chest discomfort
Lightheadedness & nausea
Left arm and shoulder pain
Cold sweat

Shortness of breath

Jaw, neck or back pain

)) Relevance

Biochemical test

HEART TROPONIN
D-DIMERS
LIPOPROTEIN A

Golden hour

Critical 60-minute window
Swift medical intervention
improves the outcome
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As my
time ticks

Let’s save
someone else’s
time together
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POWERED BY: INSTITUT RUDER BOSKOVIC

TESLINO JAJE

"Teslino jaje" naziv je svijetu najpoznatije naprave Nikole Tesle za
demonstraciju djelovanja okretnog magnetnog polja.

I5 - 16 October 2024

o Mozaik Event Centar

zicer.hr/zagreb-connect/
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TINFE =

A better way to
measure
fluorescence

What if sample preparation can become easier? How about getting precise, reliable, and accurate results from a
single analysis? TINFE is a powerful software solution designed to overcome challenges in fluorescent
spectroscopy, including eliminating inner filter effects and extending the linear response concentration range.
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Introduction to TINFE

Friganovié, Saki¢, Weitner, 2020.-2024.

Corrector function to eliminate inner filter effect for fluorescence measurements in microplates
using variable z-positions.

For more information please consult published paper:

Weitner, T.; Friganovié¢, T.; Sakié, D.

Inner Filter Effect Correction for Fluorescence Measurements in Microplates Using Variable
Vertical Axis Focus.

Analytical Chemistry, 2022. doi:10.1021/acs.analchem.2c01031

Raw data can be found here: doi:10.5281/zenodo.5849302

Inner Filter Effect
ZINFE & NINFE A . .o Lakowicz




You're about to enter the NEW STANDARD of
fluorescence spectroscopy.

Log in to correct, normalize, and illuminate your data —
effortlessly.

At TINFE HTS, we turn raw fluorescence data into clean,
publication-ready, audit-complaying insights using
intelligent algorithms that correct for inner-filter effect,
instrumental noise, normalize across conditions, and extract
what truly matters: the signal that tells your story.

Supported by:

Z':.-C':ER vuateus vesna

STARTUP FACTORY VENTURE CAPITAL

Funded by

the European Union HAMA(Z'BIOR() / :E o

NextGenerationEU

= Welcome davor@tinfe.tech
Irl n F E User Management Logout

Wheth. h

you're analyzing high-throughput results or fine-tuning a new assay, our platform empowers researchers to focus on discovery, not data wrangling.

Need help getting started? This guide will walk you through each step of the correction workflow. Let's transform your raw signals into scientific clarity.

New Calibration Wizard: Start Fresh with Confidence

Have a new measurement to process? You're in the right place.

This wizard will walk you through our 5-step calibration flow to ensure your fl data is pi d, corrected, and ready for analysis with the precision that

rNFE

Sign in to your account

Email address*

Username is required

Password* @
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Connecting the UK and Croatian deep tech ecosystems




A Typical Day in the Lab
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INNOVATIONDRAYS

‘ZQ-SOSEPTEMBERZOQS\PRAGUE




r
P twice, analyse once

olutionizing
ce spectroscopy

YUr innovative

are solution.

[/
NXTiorum  Wytionm w

. {)MXT\N .

. AT
: \_%
AN
<




fm}:ﬂ r’\:g,' A \




opentrons







14
—
>
o 12
3
@
-~
= 10
o
&
o 8
=
e
(2] 6
o
3
® a4
cr
o
&
o 2
1Y)
<
S o
=
2, 0
eo%
”,
2
0'@+ \_00
% 60,
(> 0
Do . a 200
By 7 &
0,
% 0
v

TESTING

Average intensity

10

Average RAW (baseline-corrected) intensity in selected wavelength range vs spectrum index

—e— File 1 avg RAW (baseline)
—o— File 2 avg RAW (baseline)

0 20 40 60 80 100 120

Average intensity (baseline-corrected RAW)

Spectrum index (time index, index 0 skipped)

140 160 180

Average RAW (baseline-corrected) intensity vs normalised concentration (with TINFE)

—o— File 1 avg RAW (baseline) (avg intensity vs conc)

—o— File 2 avg RAW (baseline) (avg intensity vs conc)
O TINFE-corrected F'(z1)

Linear fit of F' vs conc

0.2 0.4 0.6 0.8

Normalised concentration (0 — start index, 1 — end index)

TINFE correction (using first two fluorescence traces):

F'(c) = F(z1)

- (F(z1)/F(z2))*n

Best n = 1.500
Linear fit: F'(c) =a-c+b

a (slope)

=~ 3.698832e+1

b (intercept) =~ -1.830346e-1
R2 ~0.974181

Points used

=86






European
Commission
—_—

European Commission

Horizon Europe

The project proposal
101309842 — BRIGHT

“Digital Platform for Fluorescence Signal Correction and Data Integrity”

submitted under the Horizon Europe call
HORIZON-WIDERA-2025-02-ACCESS-01 — EIC pre-accelerator - Widening
by
TINFE HTS llc

following evaluation by an international panel of independent experts

was recognised as a high-quality project proposal
in a highly competitive evaluation process

but could not receive funding due to budgetary constraints and is therefore .
recommended by the European Commission for funding by other sources.
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Cost of an Error

ONE SMALL QC ERROR CAN DESTROY A SIX-
FIGURE BATCH IN A SINGLE AFTERNOON.

1. Premium Production

A single batch of high-end whiskey/tequila:
€180k—€300Kk in production value per batch.
A single inaccurate QC assay (contaminant, alcohol
% drift, color/phenolic reading error) can force:

e Reprocessing

e Downgrading to a cheaper product

e Full batch disposal




Cost of an Error

IN BIOLOGICS, ONE ERROR CAN WIPE OUT
€20+ MILLION INSTANTLY.

2. Biological Pharmaceuticals (mAb production)

A 10,000 L bioreactor run for antibody production is
€1.5M—-€9M in manufacturing cost per batch.

If a QC measurement fails, the batch may be unsafe
for release — remediation or full product recall.
Recent example: ALTUVIIIO (antihemophilic factor,
recombinant) lot EYO330 recall ~ €20M




Cost of an Error

A €10 TEST CAN EASILY TRIGGER €1,000+ IN
DOWNSTREAM COSTS.

3. Hospital and Patient Care

A crucial lab test (e.g. troponin):

Test cost: €5—€25, but important for decision making.
Turn-around-time is 3 hours, and other analyses need F :
to be performed. e AR
If test results are unclear or repeated, delay adds > |
€300—-€1k+ per day per patient in hospital stay costs.
Small diagnostic errors — big operational losses.
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Inputs Estimated annual impact

ANNUAL NUMBER OF PLATES RUN

COST SAVED (MATERIAL ONLY) COST SAVED (TIME TO RE-RUN)
éoo ¢ €5,990 €1,950
Default: 1 plate per workday
FAILURE RATE DUE TO IFE (%) TOTAL COST SAVED
15 . €7,940
MATERIAL COST PER PLATE (€)
TOTAL TIME SAVED
192 >
78 hrs
Default: 96 wells x €2 per well
KIMETOREZRUNAPLATE (HOURS) ° Removes avoidable reruns caused by IFE-related distortion
25 5 o Reduces technician time spent on manual dilution and repeat analysis
0 Preserves throughput while improving data quality
TECHNICIAN HOURLY COST (€)
25 <

TINFE EFFICIENCY (% OF IFE RE-RUNS ELIMINATED)

80
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User Management  Logout
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v= Welcome info@tinfe.tech o
®Mummom 5 » @ ®Musunmom @ Plate P G
Upload - Entry Report Upload Specification Report
Measurement Upload
Begin your data workflow by raw output Plate Specification
from your plate reader. Define the structural and experimental context of your
fluorescence measurement,
In this step, you will specify key
+ TINFE HTS supports flucrescence measurements acquired from parameters related to your plate layout,
TECAN plate readers, including xIsx. including:
Please ensure your file is exported in row-wise format with appropriate « Plate format
metadata, as per TECAN guidelines. « Wel assignments for standards,
Upon upload, your data will be validated and prepared for calibration. controls, and unknowns
* Optional exclusion of wells due
to experimental error or artifacts
Accurate plate specification ensures
reliable calibration modeling and
Drop Measurements File Here
ese D~ < dematetetech oh +0
Measurement Plate \
O oot Dspectncston * D hapor "D ey @ pepon
Calibration Report
HSA serial dilution randomized - calibration demo
Review the quality of your calibration.
This step provides view of your raw data and the initial
ContactUs  © 2025 TINFE AXRights Reserved  Supported by: modeling output. It serves as both a and a hub for ipported by:
further analysis.
Visualizations of Raw Data
Before applying corrections, inspect how your data behaves across using the following
. Fvszvsc
fisualizes and
v Fwsc
v EVeX
Examines over time or order
Algorithm Selection & Description
Based on your plate TINFE HTS one or more models tallored to your data
structure.
v NINFEIp
a
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Entry Report

Device information

Spark

Serlal Number:

1812003434

Method:
20250523130109715-TINFE_Tecan_z-
position-CAL (Modified)
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TAM (All global ICP labs + add-on sales)

€ 1.2 Billion pa

SAM (All Euro ICP labs + add-on sales)
€ 392 Million pa

SOM (4-year sales projection)

€ 97 Million pa

Life sciences are rapidly expanding, and
fluorescence is the lab’s ‘workhorse.’

HORIBA f'e\/\/lt_y

COMPetiion =) awbote . 1L -

SOM Beachhead: UK + DACH




Industry Pilots
Contingency & legal
8%

collaboration with food industry, contact Product ity & scali
3+ research laboratories, and strategic roduc Seﬁ;; ysescating
partner for real case scenarios °

Reduction in Re-runs

Go-to-market build

reduction in assay reruns, directly 52%

translating to significant savings in time,
reagents, and labor costs

Team expansion

Funds Secured 25%

in non-dilutive innovation funding from

European and national grant programs +
VC backed PoC grant

€ 700k

Traction Achieved [

WHAT IS NEXT

pre-seed round

y ..-| startup Funded by
URLEUS vesna Z:CER 7 A B i @ sioro

VENTURE CAPITAL ZAGREB INNOVATION CENTRE

Views and opinions expressed are those of the authors only and do not necessarily reflect those of the European Union. Neither the
European Union nor the granting authority can be held responsible for them.
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