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7D Arcondis
Today’'s agenda
1. Arcondis intro
2. Al/10oT vs GxP
3. Challenges & Real examples

4. Kahoot
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Our Arcondis team

Nandor Polgary
* Service Delivery Manager - Slovakia

Anna Drab Alexyova
* Head of Service Operations - Slovakia

Pavol Gombo$§
* Project Manager - Slovakia
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Arcondis Group
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OUR GLOBAL 7 Arcondis
FOOTPRINT
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From our locations, we
serve our clients,
b}
wherever they are.
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HOW WE CAN HELP 7 Arcondis

Digitalisation, Data,
IT & Infrastructure

J \ |

* Digitalisation of Customer
Experience (DiCE)

° Lab Digitalisation

* Artificial Intelligence

e Sustainability: My Green Lab
certification

© Arcondis. All Rights Reserved.

““We provide an end-to-end solution. From
strategy to hands-on delivery, application
development and support, to maintenance.”

Product Lifecycle Industry Compliance & People & Culture
Management (PLM) Managed Services

0 O o
YO

IBM Maximo * Organisational Change
Critical Manufacturing Management (OCM) &
Sustainability Reporting Transformation Services
Quialification & Validation

Quality Management System

E2E GxP Application Operations
Service

* Validation-as-a-Service (VaaS)

@@@

Scale-up Advisory

Product Sustainability
Patient Insights

Medical Product Excellence
Medical Affairs
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7D Arcondis

“We work with leading companies in Pharma,
MedTech, Healthcare and Start-ups.”
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Arcondis

What Slovak media write about Arcondis?

Svajéiarsky Arcondis Solutions plénuje v

Kosiciach centrum pOdn'kOVyCh sluzieb Konzultaéna spoloénost v oblasti zdravotnictva

210202 B pokracuje vo svojej expanzii a raste.

oktobra (0T
poskytovanie poradensiych
nictva 2 posky
metropole

2 2drav

odnzho Sloves

EAST

Arcondis Solutions s.r.o.,
poskytovanie poradenskych a IT sluzieb pre klientov pésobiacich
v¥luéne v oblasti zdravotnictva a poskytovania zdravotnej
starostlivosti, pokraéuje vo svojej expanzii a raste v metropole

na

v¥chodného Slovenska.
Arcondis Solutions s.r.o. ako deérska spoloénost $vajéiarskeho Arcondis Holding

AG odStartovala svoje pdsobenie v Kosiciach na jesei v roku 2021, Portfélio jej
Kientov zahffia pestrt: skalu zakaznikov 2 farmaceutického a MedTech priemyslu
~ od inovativnych start-up-ov aZ po globalne korpordcie.

2drvotnicva.

Miliénova investicia v KoSic
chcu polovicu od statu, vel'k
platy

O

+ Povodne maly IT startup Arcondis, ktory sa zamer

firmy z oblasti biologickych vied, expanduje do Ko Arcondis Solutiol‘ls s.r.o.pokrat':uje vo svojej

Bratislava 2. oktdbra (TASR) - Spolocnost Arcondis Solutions pa
Svajtiarsky Arcondis Holding AG plénuje v Kosiciach vytvorenie cet

podnikovych sluzieb, ktoré by malo do roka 2026 zamestnat 60 fu

el by mohla dostat od 3tétu investiény stimul v maximalne] vy3k

vo forme dlavy na dani z prijmov. Vypljva to z n

firmu, ktory ministerstvo hospodarstva

pripomienkového konania

* Aktuilne posobi v zipadne] Europe, Spojenich sti sy an~ii o raste v metro ole vchodného Arcondis Solutions spolu s prepojenymi a partnerskymi podnikmi
zikaznikov patria aj giganty ako Siemens, Roche & P P vy
" P N ;g'g 2 ) SI k skupiny Arcondis, ktora je globalnym poskytovatefom sluzieb so z.
+ Slovenski pobocka mi 60 ovenska
u nis cheit preinvestovat niekolko milionov a ruki zdravotnu starostlivost a biologické vedy. Svoje pésobenie chce At

« Viac a poli P ni o @ ° do regionu strednej a vychodnej Eurépy. Centrum podnikovych s|

zameriava

na poradenske sluzby v oblasti manazmentu a na dalt
10.10.2024, 00:00

sluzby. Zaroveii bude poskytovat technologické sluzby, najma IT a

Koncom septembra 2024 otvorila spolocnost nové priestory v rémei Business

PR CLAN

vyvojav

um v biologickych vedach a aplikacie vyuZzivané v med Center Kosice, ktoré posliZi

ako z4Kladita pre jej dalich zamestnancov,
a zéroveit demonstrujti motivaciu spoloénosti pokraéovat v dynamickom raste

Vaetkych 60 pracovnych miest bude urcenych pre zamestnancov s T

Arcondis Solutions s.r.o., konzultantska spolo¢nost so zameranim na
poskytovanie poradenskych a IT sluzieb pre klientov posobiacich
vyluéne v oblasti zdravotnictva a poskytovania zdravotnej
starostlivosti, pokrac¢uje vo svojej expanzii a raste v metropole ZAnESTANCOV VY
vychodného Slovenska. I

vysokoskolskym vzdelanim. Vytvorené budu pracovné pozicie IT konzultant a iny
vyvojr, analytik softvéru a aplikacii. Firma rata s priemernym platom

ke 3000 eur.
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What i1s CSA ?

RISK-BASED

il(@%

Computer Software
Assurance is a risk-
based approach to
computerised systems
that is product quality-
focused and patient-
centric. It encourages
critical thinking based on
product knowledge

Business Presentation | © Arcondis

INTEGRITY

10)

CSA aims for a critical
thinking approach,
focusing mainly on
patient safety, product
quality and data integrity
with more concise testing
and less documentation.

APPROACH

£
&

Computer System
Assurance is not a
replacement for, nor a
contradiction of, current
Computer System
Validation approaches as
defined in GAMP 5.

") Arcondis

KEY PRINCIPLES

CSA is rather a
reinforcement, or
restatement, of the GAMP
5 key principles of product
and process
understanding, quality risk
management, and
leveraging supplier
activities. CSA combines
risk-based testing with
risk-based documentation.

November 25 | 10



") Arcondis

Differences between CSV and CSA

New Paradigm Shift

documentation as a lack of critical is key and reduced/ automated
process thinking documentation is possible

CSV resulted in a focus on @ In CSA critical process thinking

Majority of the time spent on Majority of the time spent on
* Validation * Risk-based testing

+ Documentation * Risk evaluation

* Cumbersome frameworks « Automated testing

* Ignores previous work + Utilize previous work
Due to

* Misinterpretations

*  Ambiguity

* Inconsistencies

Business Presentation | © Arcondis November 25 | 11



Regulatory requirements to CSV

21 CFR Part 820 - Quality System Regulation (QSR): This FDA regulation
applies to medical device manufacturers and includes requirements for the
validation of computerized systems used in the production and control of
medical devices.

ISO 13485: This standard specifies requirements for a quality management
system for medical devices, including provisions for the validation of software.

Annex 11 to the EU GMP (Good Manufacturing Practice) Guidelines: This
annex provides guidance on computerized systems in GMP-regulated
enlv(ijronments, including principles for data integrity and the importance of
validation.

and authenticity of electronic records and signatures in the life sciences
industry

GxP (Good Practice) Guidelines: The MHRA emphasizes the importance of
applying GxP principles to computerized systems, including GMP (Good
Manufacturing Practice), GLP (Good Laboratory Practice), and GCP (Good
Clinical Practice).

Good Practices for Pharmaceutical Quality Control Laboratories: WHO
provides guidelines for ensuring the quality and integrity of data generated by
computerized systems in pharmaceutical quality control laboratories.

While not specific to validation, HIPAA in the United States mandates the
security and privac%/ of electronic health information, which indirectly requires
systems handling this information to be validated for reliability and security.

Source: https://www.sware.com/blog/what-is-computer-system-validation

Business Presentation | © Arcondis

21 CFR Part 11 (FDA) Both are regulations that ensure the integrity, security, -

") Arcondis

Translation: System implemented in the company in order to keep up with best
solutions and quality of own products. Target is US market.

Translation: System implemented in the company in order to keep up with best
solutions and quality of own products. Target is EU market.

Translation: Specific advice from EU on what and how you should do with your
computerized system. Spoiler alert! Although it says “advice” its mandatory.

Translation: Specific advice from FDA US on what and how you should do with
your electronic records and signatures. Spoiler alert! Although it says “advice”
its mandatory.

Translation: Shared Public Knowledge coming from years of experience
(errors and improvements) of multiple producers across all industries.
Regulatory bodies adapt and constantly improve these practices. Listen to
experience!

Translation: Specific advice from WHO on what and how you should do with
your data coming out of the laboratory.

Translation: This is telling you what level of security you need to put on your
electronic health information. This is relevant mainly for insurance companies in
the US.

November 25 | 12



") Arcondis

W

EU or US Regulations

21 CFR Part 11 (FDA)
Applicable for US market or markets
with adapted regulations

Annex 11 to the EU GMP
Applicable for EU market

Country Laws and Regulations

, v
The Company Producing
- a Medical Device
\ -

Business Presentation | © Arcondis
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") Arcondis

Meaning of GxP in Pharmaceuticals

GMP  Good Manufacturing Practices

GLP

Good Laboratory Practice

GCP

Good Clinical Practice

GDP  Good Documentation Practice

Business Presen tation | © Arcondis November 25 | 14



") Arcondis

What is Good Manufacturing Practice (GMP)?

What

Regulatory

Good Manufacturing Practice - GMP is the set of
principles, guidelines and legal requirements that
ensure medicine production is safe, consistent,
and of high quality.

Examples

Facilities must be clean, equipment must be
validated, personnel must be trained, processes
documented, raw materials controlled, finished
product tested.

Regulatory basis

EU GMP Guidelines + laws
(Regulation/Directives), inspected by national
authorities & EMA; non-compliance = sanctions or
prevented sales.

Business Presentation | © Arcondis November 25 | 15



") Arcondis
What can be done with Al in the GxP world?

= EU GMP Annex 22 (Draft 2025): Artificial Intelligence is a supplementary guideline to the EU GMP Guide with
specific requirements for Atrtificial Intelligence

= What is the application scope?
= Exclusion of generative/adaptive Al for GMP-critical tasks (e.g. deviation writing, MES operations)
= Human-in-the-loop oversight and global regulatory alignment

= Al is validated through a combination of testing, monitoring, and human oversight, focusing on accuracy, reliability,
fairness, and security. This includes performance testing on new data, testing for bias, using explainable Al to
understand decision-making, and implementing continuous monitoring after deployment to detect issues like data
drift. Various techniques, such as cross-validation, A/B testing, and human-in-the-loop reviews, are used to
systematically evaluate the model's behavior and ensure it meets its requirements.

= Example: An Al model used for visual defect detection must be trained with representative test data, validated
against acceptance criteria, provide explainable outputs (e.g., heatmaps), and remain under change control with
regular performance monitoring

Business Presentation | © Arcondis November 25 | 16



") Arcondis

Why Al and IoT Matter in Healthcare?

Improve early disease detection and prevention

® Analyze medical data (X-rays, lab results, genomics)
® Support doctors with data-driven decisions

® Enable remote monitoring and telemedicine

® |ncrease efficiency and reduce hospital workloads

® Predict patient risks, assist in clinical decisions

= Automate administrative tasks

Empower patients to manage their own health.

Business Presentation | © Arcondis November 25 | 17



loT In Healthcare

" |oT connects medical devices and sensors to collect and
share real-time data

= Devices send continuous health data to doctors
= 1oT tracks medical equipment and patient flow
= Sensors maintain lab and hospital safety conditions

= ]oT enables doctors to view patient data during online
visits

= Examples of 0T devices:
- Smartwatches and fitness trackers
- Connected glucose monitors
- Smart hospital beds

- Implantable cardiac monitors

Business Presentation | © Arcondis
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") Arcondis
Al applications in Healthcare

DIAGNOSIS OF DISEASES

_ OUTBREAK
Al detects diseases from X-rays, CT scans, or MRIs faster PREDICTION @ MEI;)I::(;\; cl)nsn;:es

than humans @
Al accelerates the search for new drugs and analyzes
genetic data APPLICATIONS
<= OF Al IN =
. . . HEALTHCARE
Chatbots help with symptom checking, reminders, and

support CLINICAL TRIALS DRUG DISCOVERY

Al tailors treatments based on individual genetics and N
lifestyle
Electronic Health PERSONALISED
Records MEDICINE

MEDICAL ROBOTS

Predicts patient deterioration or disease outbreaks

Business Presentation | © Arcondis November 25 | 19



") Arcondis
Challenges of the IoT in Healthcare

Data security & privacy

= *Data Security and Privacy*: Protecting sensitive medical
data

= *Integration with other devices*: Different devices and
systems must communicate

Cost IOT'S Integrating

multiple devices

Challenges

= *High Implementation Cost*: Upgrading to smart systems
IS expensive

= *Data Overload and Accuracy*: Poor data can lead to
wrong predictions

Data Overload & Accuracy

Business Presentation | © Arcondis November 25 | 20



") Arcondis
Group Exercise: Al & 10T in a GxP Environment

* Scenario:

o You are a specialized team hired by a pharmaceutical company.
o They are planning a digital transformation project to upgrade their
= Laboratory
= Manufacturing operations

o Your task is to quickly outline a compliant, efficient, and secure solution.

Business Presen tation | © Arcondis November 25 | 21



") Arcondis
Bioscience laboratory
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") Arcondis
Group Exercise 1: IoT and Al in Laboratory

* The company is implementing 0T sensor networks in the laboratory. Your goal is to ensure these sensors
provide high-quality, compliant data. (area: sample testing, instrument calibration, storage, lab environment...)

* Goal for IoT:
» Decrease presence time of the scientist for maintenance and administration tasks
« Save monthly fees for running the lab

* |dentify lab process and propose a specific IoT sensor to automate data collection.

* Which GxP topic you need to consider when using this solution?

* Which GxP topic is supporting this solution?

* How can Al make this process more efficient?

* What can go wrong?

Business Presentation | © Arcondis November 25 | 23



7)) Arcondis
Clean Room for Medical Manufacturing™ :
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") Arcondis
Group Exercise 2: loT and Al in Manufacturing

The company is building automated manufacturing line for producing medical device. Your goal is to ensure the
line produces high-quality, compliant products. (area: final control, storage, room environment...)

Goal for IoT:
» Decrease final control steps done manually

* Prevent failure of the line

Identify manufacturing step and propose a specific loT sensor to automate it.

Which GxP topic you need to consider when using this solution?

Which GxP topic is supporting this solution?

How can Al make this process more efficient?

What can go wrong?

Business Presentation | © Arcondis November 25 | 25



Arcondis AG — Basel

Hegenheimermattweg 167
4123 Allschwil

Tel:
Mail:

+41 61 717 82 00
info@arcondis.com

Arcondis GmbH — Frankfurt
Mergenthalerallee 79-81
D-65760 Eschborn

Tel:
Mail:

+49 6196 76 9988 0
cs-eschborn@arcondis.com

Arcondis GmbH — Munchen
Landshuter Allee 8
D-80637 Minchen

Tel:
Mail:

+49 89 54 55 83 24
cs-muenchen@arcondis.com

© Arcondis

Arcondis Corporation — Boston
90 Canal Street, 4t Floor
Boston, Massachusetts

02114, USA
Tel: +1 857 4444 515
Mail: info@arcondis.com

Arcondis PTE LTD

20A Tanjong Pagar Road
088443 Singapore

Tel: +65 6983 5659
VTR info@arcondis.com

Arcondis Solutions s.r.o.
Business Center Kosice
Stiirova 27

040 01 Kosice - Slovakia

Tel: +421 918 655 266
Mail: info@arcondis.com

") Arcondis

www.arcondis.com
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") Arcondis

Kahoot QUIZ time
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