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DESCRIPTION OF THE TECHNOLOGY 
 

The Drug Development and Innovation Support 
Unit works on the development and evaluation of 
new therapeutic agents directed at specific 
molecular targets using an approach based on 
rational drug design and metabolomics. 

To achieve these objectives, the DDU is working 
on the development of experimental strategies that 
allow the identification and characterization of 
pharmacological targets, as well as the search for 
new therapeutic principles against them. 

 

 

 

These objectives are complemented with the 
identification of pharmacological / clinical 
biomarkers that can be used for the diagnosis / 
prognosis of different pathologies, the stratification 
and monitoring of patients, the characterization of 
the mechanism of action of drugs, and the 
evaluation of the safety profiles. therapeutic 
efficacy of the same. 

 

 

 

 

 

 

MARKET APPLICATION SECTORS 

The Drug Development and Innovation Support Unit offers services focused on innovation and development 
of new diagnostic methods and therapies directed at specific molecular targets, using an approach based on 
rational drug design and metabolomics. In this context, the main services offered by the DDU are related to: 

- Expression and purification of recombinant proteins 

- Study of molecular interactions: NMR, SPR, ITC 

- Fragment screening by NMR 

- Preparation, measurement and analysis of metabolomics samples by NMR 

- Integrated analysis of omics data 

- Use of equipment by users external to the platform 

These services are applicable in different areas, including mainly the development of new drugs and the 
development of new methods for the diagnosis and monitoring of patients. 

 

TECHNICAL ADVANTAGES AND BUSINESS BENEFITS 

The equipment available at the Drug Development and Innovation Support Unit incorporates the latest 
scientific and technological advances, thus ensuring its competitiveness: 

- FPLC AKTA, GE Healthcare 

- PEAQ-ITC Microcal Calorimeter, Malvern Panalytical 

- Biacore X100, GE Healthcare 
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- Bruker AVANCE-TM 600 MHz, 5mm BBI probe, 5mm, BBO probe 

- SampleJet Bruker Sampler Robot 

 

In addition, the Drug Development and Innovation Support Unit staff has proven experience in the design of 
protein constructions, in their purification and in their biochemical, biophysical and structural characterization, 
as well as in the identification of new targets and biomarkers with clinical utility in diagnosis and cancer 
treatment. The members of the research group come from the pharmaceutical industry and maintain a close 
collaborative relationship with different companies in the field of identification and evaluation of fragments, 
small molecular weight compounds that have modest affinities for pharmacological targets. At the national 
level, there are different scientific-technological services / platforms that offer, in isolation, some of the services 
available in the Drug Discovery Unit (DDU), but none of them do so in an integrated way. In this context, the 
DDU is the only technological platform that jointly offers different innovative experimental approaches of great 
value in the area of drug discovery. This aspect represents a very important competitive advantage over other 
available scientific-technological services, since it allows optimizing the drug development process, allowing 
the evaluation and analysis of different pharmacological characteristics in a sequential way. 

 
 
COLABORATION SOUGHT 

The Drug Development and Innovation Support Unit maintains relationships with different research groups and 
consortia, both nationally and internationally, with which it collaborates in projects aimed at the identification of 
new biomarkers and therapeutic targets in cancer, with the ultimate objective of developing new molecules 
that allow modulating the activity of these targets. In addition, the DDU participates in projects in collaboration 
with different companies in the field of identification and evaluation of fragments, compounds of small molecular 
weight that have modest affinities against pharmacological targets. 

It offers collaboration and provision of services in the field of new biomarkers identification and therapeutic 
targets in cancer, as well as the development of new drugs. 
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Figure 1: Equipment available in the UD

Fast	Protein	Liquid	
Chromatography:	
ion	 exchange,	 gel	
filtration,	 affinity,		
reverse-phase.	

Isothermal	 Titration	
Calorimetry	 (ITC):	
e n t h a l p y	 ( Δ H ) ,	
entropy	(ΔS),	affinity	
c o n s t a n t	 ( K d ) ,	
stoichiometry	of	the	
interaction	(n).		

progressively after each successive injection as the reac-

tion proceeds, accordingly the magnitude of the peak

also reduces continuously until saturation is accom-

plished. Once the saturation is reached, consecutive

injections produce the same peaks equivalent to the heat

of dilution. To further obtain the heat of binding, the

observed binding peaks are integrated and subtracted

from the heat of dilution, which is identified by inject-

ing the ligand solution into the buffer.

9.3 Data processing

To obtain the thermodynamic parameters, raw data is fur-

ther processed for baseline correction, subtraction of heat

of dilutions using the ITCsoftware. In thesubsequent dis-

cussion, wewill explain all thesteps involved in datapro-

cessing using the Nanoanalyze software. Finally, the

processed experimental data is fitted to aparticular model

Figure 9.3 Pictorial representation showing theprogressof ITCexperiment with result [3].

Figure 9.4 Pictorial representation showing thestepwise progressof ITCexperiment result.
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Surface	 Plasmon	 resonance	
(SPR):	binding	affinity	(Kd)	at	
equilibrium,	 association	 rate	
(ka),	and	dissociation	rate	(kd).		

hit confirmationandvalidation, hit characterizationviakinetics, andmech-

anism of action by competition SPR. Detection limits are instrument

dependent. The Biacore T200 instrument discussed in thischapter asan

examplecandetect fromlargeproteincomplexes(>100kDa) toverysmall

fragment compounds(<100Da). SPR can accurately determine binding

affinity rangingfrompMto 2mM. SPR canbeusedasasecondaryscreen

whentheprimaryscreenisafluorescence-basedenzymaticassay (Leeet al.,

2015, 2017) for instance. Oncethenumber of hitsisnarrowed down to

50or lessafter primary HTSandtarget-minusassays, KD valuesof thehits

canbedeterminedbySPRfollowingtheproceduresdescribedlater.Usually

resultswill becategorized into threepatterns, specificbinding, nonspecific

binding,andnobinding(Fig.7).Nonspecificbindersandnonbinderscanbe

eliminated, andhitswithKD valuesbelow20μMcanbeusuallyconsidered

asreal candidatesfor further analysis, although thecutoff valuescan vary

dependingonwhat thegoal isandalso thenumber of hitsonewould like

to follow up. Thefollowingisageneral protocol for SPR measurement.

Fig.7 Threepotential bindingpatternsfromSPR.(A)Asteady-stateaffinityfittingcurve

of aspecificbindingcompound. (B)Nonspecificbindingpatternof acompound. (C)An

example of no binding pattern.

31Hit-to-Lead: Hit Validation and Assessment
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Nuclear	 magnetic	 resonance	
(NMR) :	 f r a gmen t -b a sed	
screening,	 STD,	WaterLOGSY,	
1D-,	2D-NMR,	metabolomics.		
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CONTACT 
 

Scientific-Technical Manager: Leonor Puchades Carrasco 

Contact: Teléfono +34 68 64 86 878; E-mail: leonor_puchades@iislafe.es 
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