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Why am I here speaking to you..?

• Laura Saarimäki, PhD student


• Worked in FHAIVE/GrecoLab since 2018


• From summer student to MSc student (grad. 
2019) to PhD (just submitted thesis)


• Moved from more wet towards computational 
- nice overview of FHAIVE activities
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•FHAIVE stands for Finnish Hub for 
Development and Validation of 
Integrated Approaches


•FHAIVE is the GLP national reference 
laboratory of Finland for validation of  
alternative methods (ECVAM)


•Coordination of the Finnish 3R Centre


•Chemical safety, drug safety and 
efficacy, drug repositioning, biologics

AI
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Working at FHAIVE

Wet Dry
Laboratory technicians 

Computer scientists

PhD student

Laboratory engineer 

Researcher

Research assistant
Postdoctoral researcher

MSc student

Big boss

Coordinator

Laboratory analyst 

Communication officer

Laboratory assistant
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9 Finns

FHAIVE in numbers

26+ 

people

9 males

8 
nationalities

(+ growing)

8 

PhD 

students

10

Italians

15M€ 

Funding for 
2023-2028

15 

Active 

projects

15-25

papers/year
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So what do we do?
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The chemical soup

144,000+ 
man-made chemicals

250 billion  
tonnes / year

2,000+  
new chemicals / year

1 new chemical every  

4 hours 
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239SOER 2020/Chemical pollution 

PART 2 PART 2

~ 500 chemicals
extensively characterised for 
their hazards and exposures

~ 100 000 chemicals
on the market

~ 22 600 chemicals
with a use over 
1 tonne per year

~ 4 700 chemicals
with a use over

100 tonnes per year
prioritised in 

hazard characterisation
and evaluation

~ 10 000 chemicals 
fairly well characterised for 

a subset of their hazards and exposures

~ 20 000 chemicals
with limited characterisation for

their hazards and exposures

~ 70 000 chemicals
with poor characterisation for
their hazards and exposures 

HAZARDS EXPOSURES

RISKS

Note:  The numbers in the figure do not include impurities, transformation products or structural variants (isomers) of chemicals placed on 
the market. ~ 500 chemicals: Chemicals which are considered sufficiently regulated (ECHA, 2019b), typically legacy and well-known 
chemicals characterised for most known hazards, which have limit values and are regularly are monitored by quantitative methods in 
most media. ~ 10 000 chemicals: Chemicals on EU or national legislation lists which are characterised for some but not for all known 
KD]DUGV��ZKLFK�KDYH�VSHFLILF�OLPLW�YDOXHV��DQG�DUH�PRQLWRUHG�TXDQWLWDWLYHO\��EXW�LUUHJXODUO\�DFURVV�WLPH��PHGLD�RU�VSDFH.�a�20b000�
chemicals: Chemicals with hazards characterised mainly by modelling, or where exposure data are based on qualitative screenings 
GRQH�RFFDVLRQDOO\�DQG�LQ�IHZ�PHGLD.�a�70�000�FKHPLFDOV��W\SLFDOO\�ORZ�YROXPH�FKHPLFDOV�IRU�ZKLFK�XVXDOO\�QR�RU�YHU\�IHZ�KD]DUGV�
characteristics are available and information on uses and exposure is scarce, not characterised or measured in very few media. 

Sources: EE$�EDVHG�RQ�'DQLVK�E3$��2019���E&��2009���E&H$��2019D��2019E��2019F���E)6$��2012���E8��2009D��2009F��2011D��2015���*HLVHU��2015���
-5&b�2016���NJbHW�DO.��2011���2E&'��2018���6REHN�HW�DO.��2016���8NE3��2018�.�

FIGURE 10.2 The unknown territory of chemical risksThe situation in Europe
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Current paradigms in Toxicology

Traditional toxicology

• One chemical at a time


• Focuses mainly on phenotypic effects


• Limited knowledge to design new compounds

Systems toxicology

• Focuses also on mechanisms


• Knowledge to design new compounds


• Lacks standardisation, not regulatory accepted
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Some FHAIVE success stories

NEXTCAST


Integrated software for drug 
discovery and chemical safety 
assessment

UNIFIED KNOWLEDGE SPACE


The biggest knowledge graph 
(60M+ data points) in 
toxicology and pharmacology

AFFECTED BY

ALTERED IN

ALTERED INTREATS

EXPRESSED IN

DERIVED FROM

EXPRESSED IN

ONE HEALTH MODEL


The first multi-species model 
that explain molecular 
responses to nano-articulate

NOVEL COVID DRUGS


Identification and validation of 
COVID-drugs by a novel 
integrated, fast and cheap 
method

4.5

A Syncytia quantification

DMSO

7-hydroxystaurosporine
+ bafetinib

B

2.25

µM

zoom

HEK 293T ACE2 TMPRSS2

Active
Present in 

active drugs 
from in vitro 
screenings

Bioinformatics
Alter virus-related genes

Revert virus transcriptomic 
alteration

Target central genes in 
co-expression networks

(A) Relevant substructure consensus strategy

(B) Number of 
investigated drugs

Cheminformatics
Deregulate 

ACE2, TMPRSS,  
CTSB,  CTSL

(D) Drugs tested in vitro

(C) Drug data space

Pharmacological characterization Association with COVID-19

Serra et al. CSBJ 2022 Pavel et al. CSBJ 2021 del Giudice et al. Nature Nano 2023 Serra et al. Brief. Bioinfo. 2022

Not only toxicology!
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What can FHAIVE offer?

• Opportunities in the lab: Summer jobs, thesis work, research assistant, researcher (without 
the need to do a PhD or to test it out), PhD, PostDoc…


• Note that short term contracts (e.g., summer jobs) not possible in the wet lab!


• Collaborations with international academic partners and industry 


• Pharma, regulators…
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• YOU ARE PASSIONATE ABOUT SCIENCE 

• YOU LOOK FOR A PAID JOB 

• YOU WANT TO HAVE AN ACADEMIC CAREER 

• YOU WANT TO HAVE A CAREER IN CHEMICAL OR 
PHARMACOLOGICAL OR BIG DATA OR AI INDUSTRY 

• YOU WANT TO HAVE A CAREER IN A REGULATORY 
AGENCY (e.g. TUKES, ECHA, EFSA, EMA, OECD)

Why FHAIVE
• We do cutting-edge science 
• We work in a highly multi-disciplinary field 
• Cell & molecular biology, toxicology, pharmacology, big 

data science, AI, bioinformatics, bioengineering… 

• We have significant amount of funding (15M€ for 2023-28) 
• We have many projects (active 15) 
• We pay all our MSc. students. 
• >75% MSc theses are published as papers 

• Our students finish their PhD in 4,5y with avg. 20 articles 
• At least one thesis article is in high impact journals 
• We collaborate a lot internally, opportunities to contribute 
• Our network of international collaborators is huge 

• We collaborate with many big industries 
• ASTRAZENECA, SANOFI, NOVARTIS, PFIZER, BASF, 

SOLVAY… 
• We are a GLP facility 

• We are subcontractors of EFSA 
• We collaborate with ECHA and TUKES 
• We are part of several OECD expert groups 
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Let’s discuss


