
NiKem Research

For all your drug discovery needs
From hit generation to preclinical candidates, 

exploit our expertise for your research 
programmes. 

NiKem Research was formed in 2001 from GSK’s well 
trained and equipped and highly productive Milan 
Research group. Our combination of quality , speed , cost 
effectiveness and teamwork has helped a portfolio of 
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effectiveness and teamwork has helped a portfolio of 
very satisfied clients advance their pipelines from 
discovery to development. 

Our services are available either standalone or as a 
partially or fully integrated drug discovery platform through 
a flexible range of partnering models to maximise value 
for our clients. 

Please read the following sheets to find out more about 
how we can help progress your research



Integrated or Standalone Drug Discovery Services

Synthetic 
Chemistry

Medicinal Chemistry 
Lead Optimization

In Vivo
Pharmacology

Medicinal Chemistry 
Lead Generation

In Vitro
Pharmacology 

In Vivo PK

In Vitro
ADME(T)

Certified for GLP and 
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Why work with NiKem Research?
• Big Pharma experience @ biotech speed (GSK spin off 2001)

– Management Team with average 20 years Drug Discovery experience
– 75% of our scientists have >5 years experience, some much more!
– High level of training (>95% of staff PhD or MSc)

• Excellent Drug Discovery skills with a track record of candidate compounds
• Flexible integrated or standalone collaborations for best value
• Simplify your research process with our comprehensive services
• Maximize efficiency with our continually updated technology platforms
• Our Teamwork and communication – everyone working together

NiKem Research Srl, Via Zambeletti 25, 20021 Baranzate (Mi), Italy; T: +39 02 356947050, F: +39 02 356947606

For more information please contact our Director of 
Business Development
Rod Porter
Tel. +44(0)1462706294
Mobile: +44(0)7719729335
rod.porter@nikemresearch.com

Certified for GLP and 
clinical  Bioanalysis

Licensed for rodent 
toxicology

NewNew
servicesservices



Projects by Mechanism of Action
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Our Experience and Success

More than 80 Medicinal Chemistry Projects in less than 9 years: 
that’s experience!

Patents with NiKem inventors
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55 Publications in peer-reviewed journals covering medicinal chemistry, 
organic synthesis, ADMET & PK
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8 Compounds approved by clients’ Review Board as selected candidates 
for preclinical development with several progressed to clinical studies

45 Published patent applications with NiKem chemists named as inventors 
(IP assigned to clients)



Why work with NiKem Research?
Highly experienced and highly trained medicinal chemists to maximize value

– Excellent design and synthetic skills
– Intellectual input (45 patents with NiKem chemists named as inventors)
– High level of training (>95% of staff PhD or MSc)

• Efficiency with short design/synthesis/test cycle times
• One stop shop integration of medicinal chemistry, biochemistry, ADMET 

& in vivo PK
• Flexible business models to maximize value for our clients

– Standalone services through to full integration with in-house or client 
generated ADMET, PK and Biochemistry

We focus on selecting high quality leads: the better the quality of the
lead,  the better and more rapidly identified is the preclinical candidate

Medicinal Chemistry: from Hits to Preclinical candi dates
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Virtual Screen

Multiparametric Lead 
Optimization

Focused libraries

Lead Generation by 
Rational Drug Design

Hit Validation

In silico ADMET 
Predictions

Hit Expansion



Why work with NiKem Research?
• Excellent expertise in all aspects of synthetic chemistry for

– Custom synthesis
– Solid or solution phase automated array synthesis
– Synthesis of metabolites
– Synthesis of API impurities
– Synthesis of standard compounds
– Chiral synthesis

• Expertise in flow chemistry
• Synthetic chemistry services available through FTE or quotation based 

models

Synthetic Chemistry

We focus on supporting our expert synthetic chemists with high
levels of automation to increase our cost effectiveness

Polymer Assisted Soln. Automated Microwave 
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High-Through 
Put Purification

Polymer Assisted Soln. 
Phase Synthesis

Flow Chemistry

Automated Microwave 
Assisted Synthesis

Expert Patent 
Evaluation

Flow 
Hydrogenation

Scaffold Hopping



Explora ADME(T): Reveal and Focus Assays

NiKem Research offers a wide range of in vitro developability and 
toxicology or ADME(T) assays. These are crucial elements in our drug 
discovery programmes from hit validation to candidate selection but are also 
available as standalone services:
The services are available as:
Reveal Assays a collection of basic, essential in vitro assays for the rapid 
generation of key developability data to guide the medicinal chemists during 
the Lead Optimization process.
Focus Assays available to probe developability parameters in more detail, 
for example in the later stages of Lead Optimization

Physico -chemical Drug -drug

Stability in biological 
fluids/matrices 
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Physico -chemical
properties

Drug -drug
interaction

In vitro
toxicity

Membrane
permeability

Metabolite
identification

Protein 
binding
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Our brochure including all our ADMET and PK services with protocols is 
available for download see www.nikemresearch.com

For more information please contact our 
Director of Developability Sciences
Massimo Dondio
Tel. +39-02-356947460
Fax +39-02-356947606
massimo.dondio@nikemresearch.com



In vivo PK and Bioanalysis

An extensive range of non-GLP rodent in vivo PK assays tailored to 
provide crucial pharmacokinetic information on lead compounds are 
available. These services are used to support our integrated drug discovery 
programmes and are available as standalone services.

Bioanalysis in GLP
Tissue distribution
e.g. brain, CSF, liver

LC-MS/MS method
development

Disposition studies
e.g. metabolic cages

Rodent PK
multiple routes of administration
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development e.g. metabolic cages

Chronic dosing
Metabolite 

identification

We offer an extensive range of dosing routes with aerosol and intratracheal 
the most recent additions to our capabilities. 
We provide preliminary formulation studies at no extra charge.
Analytical method development and bioanalysis are included in our prices.  
We also provide a standalone bioanalysis service - GLP or non-GLP. 
A variety of surgical procedures are available e.g. vein catheterization, 
osmotic pump implantation.
Please inquire for PK in higher species

For more information please contact our 
Director of Developability Sciences
Massimo Dondio
Tel. +39-02-356947460
Fax +39-02-356947606
massimo.dondio@nikemresearch.com
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In vitro Pharmacology

Recently introduced as a standalone service we have, since the foundation 
of NiKem, been providing in vitro biochemical pharmacology support 
(using medium throughput 96 or 384 well plate formats) to our clients 
integrated drug discovery programmes. Many of our highly experienced 
pharmacology team worked for GSK prior to the spin-out of NiKem from 
GSK

Microbiological 
screening

Ligand kinetics
kkkkon/kkkkoff – hot ot cold

ligands

Radioligand binding
GPCR’s, ion channel
or soluble receptors 
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Enzyme inhibition
Fluorescence/luminescence

readouts
Allosteric interactions

Functional assays
pKb, pA2, IA, +/-mod

Biosafety labs to 
Levels 2 and 3

We can assay using human recombinant cell lines or naïve/treated tissues.

For more information please contact our 
Director of Screening
Paola Petrillo
Tel. +39-02-356947266
Fax +39-02-356947606
paola.petrillo@nikemresearch.com
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In vivo Pharmacology

The recent introduction of our first in vivo pharmacology assays further 
extends NiKem’s ability to fully support drug discovery programmes. Our 
initial offering in this area are:

• The Irwin behavioural test to assess general CNS (desired or 
adverse) behaviours. 

• Biomarker based PD or PD/PK assays to help understand 
the  efficacy/exposure relationships of compounds. Sample analysis 
is by MS (biomarker and/or dosed drug), RIA or ELISA. 
An example of our PD/PK work is demonstrated in the 
lipopolysaccaride/galactosamine (LPS/Gal) challenge induced 
sustained release of tumour necrosis factor-alpha (TNFa, left 
hand panel below) and a variety of inflammatory agents including 
interleukins (e.g. IL-6, not shown).  
Treatment with prednisolone blocks the elevation of TNF-a (right 
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For more information please contact our 
Director of Developability Sciences
Massimo Dondio
Tel. +39-02-356947460
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Treatment with prednisolone blocks the elevation of TNF-a (right 
hand panel below).

TNF-alpha dosage (30ug/rat LPS+600mg/Kg galattosamine)
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TNF-alpha dosage in rat plasma after LPS/galactosam ine 
challenge in presence of different doses of prednis olone
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vehicle (2ml/Kg s.c) + LPS (30ug/rat i.v) + galactosamine (600mg/Kg)

prednisolone (10mg/Kg s.c.) + LPS (30ug/rat i.v) + galactosamine (600mg/Kg)

prednisolone (30mg/Kg/2ml s.c) + LPS (30ug/rat i.v) + galactosamine (600mg/Kg)
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NiKem Research Imaging by Mass Spectrometry

Imaging by mass spectrometry (IMS ), now offered by NiKem Research 
can provide a molecular ex vivo view of organs sections from an animal, 
making possible the label-free tracking of both endogenous and 
exogenous compounds with spatial resolution and molecular specificity. 
Drug distribution and, for the first time, individual metabolite distributions 
within whole-body or tissue sections can be detected simultaneously at 
various time points following drug administration.

IMS has major advantages over Whole Body 
Autoradiography. No radiolabelling is required 
saving time and money. Furthermore not only 
can a parent compound be analyzed but its 
metabolites and relevant biomarkers can be 
simultaneously mapped in the same experiment.
While in principal any tissue can be analyzed, 
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While in principal any tissue can be analyzed, 
the key consideration is always how well the 
target molecules ionises from selected tissue (a 
check offered free of charge by Nikem).
The output is provided as a “heat map”  of the 
relative concentrations of drug across the tissue 
as shown by the distribution map of midazolam 
in the mouse.

Tissues investigated so far by 
MALDI/ToF/ToF include liver, bladder, 
brain and tumors.

For more information please contact our 
Director of Developability Sciences
Massimo Dondio
Tel. +39-02-356947460
Fax +39-02-356947606
massimo.dondio@nikemresearch.com
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Distribution of verapamil (a) and one 
glucuronide (b) in the rat liver

(a) (b)



NiKem Research for GLP and Clinical Bioanalysis

NiKem Research has provided, for many years high quality, cost-effective
bioanalytical support both for its in vitro ADME(T) and in vivo PK services
associated to various drug discovery programs and as a standalone
capability. We are now licensed to be able to offer, as new products both
GLP and clinical bioanalysis service to support our clients preclinical PK
and toxicology studies and now clinical studies. Our new capability allows
us to analyse biological samples from all preclinical species and from
clinical studies, in particular we can:

GLP Bioanalysis
• Provide GLP method

development by HPLC or
UPLC/MS/MS;

• Resolve clients analytical
bottlenecks by providing

NewNew
serviceservice
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bottlenecks by providing
GLP bioanalytical support
for GLP samples sent by the
client;

• Provide, in partnership with
EU based companies,
specialized in GLP animal

For more information please contact our 
Director of Developability Sciences
Massimo Dondio
Tel. +39-02-356947460
Fax +39-02-356947606
massimo.dondio@nikemresearch.com
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Clinical Bioanalysis 
• NiKem Research is now licensed for PhI pharmacokinetics and

bioequivalence studies to supply certified bioanalyses for:
• Method development and validation by HPLC-UV or UPLC/MS/MS;
• New Chemical Entity (NCE) Phase I studies on healthy volunteers;
• Clinical bioequivalence studies.

dosing, a complete preclinical PK and Toxicokinetic GLP service with
NiKem providing the GLP bioanalysis and project coordination.



NiKem Research for Toxicology

NiKem has been continuing its policy of expanding its capabilities based
on its core skills and facilities. We are therefore pleased to announce
that NiKem Research is now licensed to perform non-GLP
toxicokinetics and toxicolog y. These new services build on our core
bioanalytical skills and our in-house rodent facilities. In house we can
provide rodent toxicology and through our collaboration network higher
species. We can also offer GLP toxicology (rodent and non-rodent)
through third parties. Specifically NiKem offers:

Non-rodent bioanalysis 

NewNew
serviceservice

MTD/DRF rodent studies upto 28 days
• Rodent in vivo treatments and bioanalysis at NiKem
• Histopathology and blood chemistry rodent and non-rodent – third party
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For more information please contact our 
Director of Developability Sciences
Massimo Dondio
Tel. +39-02-356947460
Fax +39-02-356947606
massimo.dondio@nikemresearch.com
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Non-rodent bioanalysis 
• in vivo work , histopathology and 

blood chemistry through third party

GLP Bioanalysis supporting rodent 
and non-rodent GLP Toxicology
• In partnership with EU based 

companies, specialized in GLP 
animal dosing, a complete 
preclinical PK and Toxicokinetic  
GLP  service is now offered  with 
NiKem providing the GLP 
bioanalysis and project coordination. 



NiKem Research for CNS Drug Discovery

Drug discovery for CNS indications represents a particular set of
challenges due to the blood brain barrier and the blood cerebrospinal fluid
barrier designed to protect the sensitive neural microenvironment. As a
defenestrated membrane with tight junctions the blood brain barrier limits
paracellular diffusion of small molecules. It is also abundantly supplied with
nutrient influx and efflux transporters and metabolizing enzymes.

NiKem Research is well equipped to accept the challenges of CNS drug
discovery

There is very extensive in house CNS drug discovery experience with
• Long term involvement of personnel in CNS drug discovery projects
• 28 published patents and 10 papers/reviews
• A wide range of molecular targets-GPCR’s ion channels enzymes and

others
4 candidates from our work selected by clients for clinical
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• 4 candidates from our work selected by clients for clinical
development

Our experience is backed-up by an essential array of ADME/PK assays to 
help us understand the interaction of our compounds with components of 
the blood barrier barrier, including:

• Pgp substrate : MDCK-hMDR1 cell assay
• PgP inhibition : MDCK-hMDR1 cell calcein 

assay
• In vivo BB ratio – [Brain tot] and [cerebrospinal fluid] (CSF)

• Modified Irwin behavioural  test to assess general CNS behaviours
• MALDI/ToF/ToF Imaging for regional and temporal localization of 

parent drugs, metabolites and biomarkers
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For more information please contact our Director of 
Business Development
Rod Porter
Tel. +44(0)1462706294
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Partnering with NiKem Research

We are therefore pleased to offer a versatile range of business options to
our clients to ensure that we provide the best fit and value for each of them.
Available options are:
• NiKem Only Model exclusively using NiKem scientists at NiKem facilities
• Hybrid Model , NiKem itself outsources specific synthetic targets to
its preferred partners.

The NiKem Only Model: when speed and quality results matter t he
most
FTE-based prices are usually adopted for medicinal chemistry driven lead
generation or multiparametric lead optimization projects.
Quotation based projects are offered, particularly for synthetic chemistry or
custom synthesis focused projects with specific defined targets.
Assay-based prices are usually adopted for standalone ADMET profiling and
PK characterization, MS imaging and in vitro and in vivo pharmacology.

NiKem Research understands the different 
needs and budgetary capacities of 
pharmaceutical and biotech companies 
requiring high quality drug discovery services
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PK characterization, MS imaging and in vitro and in vivo pharmacology.
An updated 2010 Catalogue including detailed protocols is available for

download.
Shared risk partnerships with lower FTE prices in exchange for 1 or 2
moderate milestone payments may be appropriate in some circumstances

The Hybrid Model
We believe that our expertise in data analysis, compound design, non-
routine chemistry, our extensive ADMET/PK, in vitro pharmacology and
programme management can, with the right project, be complemented by
support from lower cost synthetic chemistry providers. We have identified
two preferred partners from India who have repeatedly worked with us for
clients on integrated drug discovery programmes. We suggest this type of
collaboration where many routine chemical operations are expected. The
client can expect slightly delayed results compared with a “NiKem only”
model, but at a reduced cost.
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For more information please contact our Director of 
Business Development
Rod Porter
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rod.porter@nikemresearch.com



NiKem Research Flow Chemistry Platform

What is flow chemistry? Flow chemistry is a process where reactions
take place in a network of miniaturized channels (10-1000 mm), where the
reagents are put into contact through a pumping system.

The NiKem flow chemistry platform
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Flow chemistry advantages
• Precise mixing
• Immediate heat transfer
• Rapid optimization of reaction conditions
• Reproducibility and easy scale-up
• In-situ generation and use of hazardous intermediates
• Solvent superheating
• Use of immobilised reagents and scavengers

R-2 Pump Module and R-4 Reactor
Module from Vapourtec Ltd. 

H-Cube® Continuous-flow Hydrogenation 
Reactor  from ThlaesNano

H-Cube® Key Features
• Hydrogen generated in-situ
• Pressure: up to 100 bar (1450 psi) 
• Temperature : 25 - 100 °C



Reactions under flow conditions developed at NiKem

• Flow Synthesis of Hydroxamic Acids

• Reaction of Grignard Reagents under Continuous Flow  Conditions

• A simple and high yielding method for the synthesis of
hydroxamic acids was set up directly from the
corresponding carboxylic esters.

• The two step synthesis of SAHA was developed.
The purification was achieved using an immobilized
scavenger with an 80% overall yield.

• A protocol for the addition of Grignard reagents to carbonyl 
compounds was set up.
The reaction required very mild conditions affording the 
final product with high yields (>90%).

Riva E. et al,  J. Org. Chem. 2009, 74, 3540–3543
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• A carbonyl group reacted selectively with a Grignard
reagent in the presence of a nitrile offering a new
methodology for the preparation of b-hydroxy nitriles.

Ultrasound
Bath

H2O
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NaOH
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+

Ph3P+CH2R” (Br -)

H2O
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NaBr

R'

R"

+ Ph3PO

• Wittig Reaction under Flow Conditions: Effect of Ph ase Transfer 
Chemistry, Segmented Fluid Flow and Sonication

• Wittig reaction under Phase Transfer conditions was set up
in the absence of a phase transfer catalyst.

• Increased yield and reduced reaction time was achieved
through the immersion of the reactor in an ultrasound bath.

Riccaboni, M. et al., Tetrahedron, 2010 in press

Riva E. et al, Tetrahedron 2010, 66, 3242-3247


