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¥ Why we are here today... to find the

-» Informatics <« -
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¥ Houston, we've had a problem here!
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'NME versusBLA in one slide...

ale -

=I"Vintage drugs New age (biotech) drugs

ASPIRINE MONOCLONAL ANTIBODY (mAb)
1. small molecule 1. macromolecule
2.180 Da 2.150°000 Da
3. 21 atoms 3.20°000 atoms
4. usually not immunogenic 4. usually immunogenic
5. usually chemically stable 5. usually chemically instable
Antibody
15 nm
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Why has the pharmaceutical industry apparently not benefited from the

Number of drugs approved

sciltech revolutions of the last few years?
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'Why we need “drug” design?

rug discovery is a extremely
competitive activity!

a.~ 1600 companies;
b. ~ 6000 R&D projects.
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| Some details about costs:

Cost, $ millions
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B Clinical
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The cost of developing a new drug has skyrocketed since the 1970s. Source: Tufts Center for the Study of Drug

Development.
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-_ Some details about costs:

Experiment Typical Cost per Compound (€)

Computer modeling 7 =0
Biochemical assay 270

Cell culture assay 2.700

Rat acute toxicity 8.100
Protein crystal structure 68.000
Animal efficacy trial 200.000
Rat 2-year chronic oral toxicity 550.000
Human clinical trial 3.500.000

You understand why it is so attractive to the pharmaceutical industry?
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| Why we need “drug” design?

%x.000 to 1?

Is this ratio really acceptable
for a pharma company?
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The worthwhile “pharma” goal (dream):

FromiLead to Drug in Five Years

International Drug Discovery and Development Summit— December 2-5, 2011,
Honolulu, Hi, USA

Priorities:

Lead selection using virtual screening;
In vitro screening for drug toxicity;
Solubility and bioavailability;

Animal models: accelerating discovery;
Accelerating clinical studies.
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... couple of bits of:

Design «---------

-»  Informatics

Drug
+

M S Dept
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|  again an egoistic definition of
bl informatics:

In 1957 the German computer scientist Karl
Steinbuch coined the word /nformatik by publishing a
paper called “Informatik: Automatische

Informationsverarbeitung” (Informatics: Automalic
Information Processing).

T Itis not sufficient to invent something.
. You need to recognize, that you have
invented something.

Karl Steinbuch
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* | better stop the car!

* The traffic light | am driving
towards has turned red

- . » South facing traffic light on
nrormation cormer of Pitt and George
' - Streets has turned red

* Red, 192.234 235.245.678,
w2.0

21 Angus Mo Donmld
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Now, in what informatics has influenced
more in our daily life?

Well, we probably summarize the
answer in only one word:

Time
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Informatics as

synonymous of

speed?
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¥ couple of concrete example..

Informatics helps us to solve simple problems a
number of times:

Calculate the molecular weight is trivial thing,
calculate 4.5 million ... less!

or solve very complex problems:

Calculate, for example, the binding energy (AG,;.q4;
kcal x mol) between a ligand and its receptor!
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... a bit of:

Design <--------->  Drug
4 +

-» Informatics «¢--
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Y ... there is no doubt that chemists (including

by Aurora Cirillo (2015)
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¥ ... there is no doubt that chemists (including
I medicinal chemists) are of great drawers:

... but what chemical drawings are from an
informatics point of view?
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... a bit of:

Design <---------» Drug
4 +

-» Informatics «¢--
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'l know very well that you known what
lFusayidrug is... but reconsider its definition in
7 this way:

Drug:

= living organism

Dizionario Treccani
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| ... and a ‘/iving organism' is difficult to
accommodate in a design process (drawing

R —_— - R . L S e} 7
4 lic Iy 4 ! = il e
"-I'_J‘_". “'1"‘"";"-'?' -.'—-J‘:b'“l--:»w:w-l

P U et 5 o i SR Py, Yk 7 U SR R
'I-:u.-e:i- R BT e d'."J'tf- b S H:{mil:*-'-m*ﬁrl L

S. MORO - SGSS - 2018

M S Confidential and Property of ©2013 Molecular Modelirg'Section (MMS)
M Dept. Pharmaceutical and Pharmacological SciencesUniversity of Padova - Italy




... | suspect that you could have a sensation
i like this:
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We will return later on this concept...
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| Last but not least, we never forget the three
vi milestone aspects of being a drug:

1. Pharmacodynamics;

2. Phamacokinetics;

3. Formulation.
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 Choose the best solution:
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8 Choose the best solution:

Infantile Hemangioma Beta adrenergié_ receptors
- " OH
‘ G\/lVNY
Propranolol

S. MORO - SGSS - 2018

M S Confidential and Property of ©2013 Molecular Modelirg' Section (MMS)
M Dept. Pharmaceutical and Pharmacological SciencesUniversity of Padova - Italy




Choose the best solution:
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