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Science (from Latin scientia, meaning "knowledge") 
is a systematic enterprise that builds and organizes 
knowledge in the form of testable explanations 
and predictions about the universe.

Art (from the Latin meaning skill, craft)
“The use of skill and imagination in the creation of 
aesthetic objects, environments, or experiences 
that can be shared with others".--Encyclopedia 
Britannica



Cave paintings showed us not only elegant and aesthetic 
(even by today's standards) representations of ancient 
concerns, but also that primitive man possessed a functional 
understanding of the nature of the materials used to craft the 
paintings. 

Lascaux, France—carbon dated to be 17,300 years old  



From the cave painter up through current 
time, artists have to some degree also 
been chemists or technologists. In fact, 
until last few hundred years, art and science 
were closely allied.

"The artist knows the nature of all 
his materials, for part of his work 
has consisted in examining them 
precisely, one after the other, in 
order to master them with 
intelligence.”
---Paul Klee, artist



Albert Einstein said:

“The most beautiful thing we 
can experience is the 
mysterious. 

It is the source of all true art 
and all science. 

So the unknown, the 
mysterious, is where art and 
science meet”.

Albert Einstein, Physicist
1879-1955

Where Art and Science Meet



Leonardo Da Vinci (1452-1519)
Artist,  Scientist, Engineer



Da Vinci’s Notes on FlightWritten from right to left Reflected page

“When once you have tasted flight, you will forever walk the earth with your eyes 
turned skyward, for there you have been, and there you will always long to 
return.”



Print from Andreas Vesalius's seminal 1543 book, On 
the Fabric of the Human Body. 

The ancients (of Greece 
and Rome) were good 
observers of nature, but 
their knowledge of human 
anatomy was deeply 
flawed, and their scientific 
treatises survive only as 
text.

The Renaissance 
introduced the study of 
anatomy based on study 
of post-mortem 
dissections. With these 
precisely shaded and 
carefully labeled drawings, 
Vesalius revolutionized 
both the study of human 
anatomy and the art of 
scientific illustration

Art in the Service of Science: Medical Illustration 



Scientific Illustrations



Santiago Ramon y Cajal  (1852-1934)
As a boy he wished to be an artist - his gift 
for draughtsmanship is evident in his 
published works. His father, however, who 
was Professor of Applied Anatomy in the 
University of Saragossa, persuaded him to 
study medicine, which he did, chiefly 
under the direction of his father. Later, he 
made drawings for an atlas of anatomy 
which his father was preparing, but which 
was never published. He won the Nobel 
Prize for Medicine in 1906

Art in the Service of Neuroscience



Designs by Zeno 
Before Study of Neurology



















Neuroanatomy Drawings
During Medical School

And Neurology Residency











Basic Neuroscience Research 



Neurotoxicants and Neurodegenerative Disease



Workers chronically exposed to manganese in welding 
fumes may develop an extra-pyramidal syndrome with 
postural and action tremors.

Interestingly, Manganese (as the Mn-chelate 
Mangafodopir) has been used as a contrast agent for MRI 
brain scanning

Manganese is neurotoxic after high and chronic exposures
Resulting in movement disorders



Stem Cells and Brain Repair







Clinical Research: Huntington’s Disease

• Huntington’s Disease is 
a hereditary, progressive 
neurodegenerative 
disease

• Pattern of inheritance is 
autosomal dominant

• Involves all levels of the nervous system   
resulting in cognitive, emotional and movement 
disorders



George Huntington  (1850-1916)
“On Chorea” published at age 22

Nancy Wexler, PhD
Director of USA-Venezuela HD Project
and Gene Hunters Team

Huntington’s Disease: Historical Figures

Americo Negrette (1924-2003)
Diagnosing HD in Venezuela



Venezuela

Country Prevalence
(cases per 100,000 people)

*Venezuela 700
*Mauritius (Island near coast 

of South Africa)
46

European Countries 1.2- 9.4
United States 4-1 - 8.4 
Finland, Japan < 1













Characteristics of the Movement Disorder

• Most often hyperkinetic, choreiform
• Dystonia, rigidity, akinesia 

supervene later in course
• Rigidity, bradykinesia, tremor can 

be prominent in juvenile onset HD 
(<20 yrs age)



Natural History and Clinical Progression

After the sustained international effort 
that focused on the large Venezuelan 
pedigree, the genetic mutation that 
caused HD was discovered (1993)



Nanotechnology for Drug Delivery



Nose-to-Brain Delivery of Gene Silencing Agents
Packaged in Nanoparticles

• Nanoparticles are structures with physical  dimensions  
ranging from 1 to 100 nm, in at least one dimension, 
– Prefix “nano” is commonly used for particles up to several 

hundred nm in size.   
• Nanocarriers are materials that can be designed to 

have physical-chemical and biological properties to 
optimize uptake by cells 

• Nanocarriers can be used as drug delivery vehicles for 
currently available bioactive compounds such as 
chemotherapeutic agents, immunosuppresants, 
antibiotics, growth factors and nucleic acids



Wilczewska et al.Pharmacological Reports, 2012, 64, 1020.1037

Nanoparticles in Perspective



Background on Nanocarriers

• Most studies with nanocarriers have relied on 
systemic administration with tissue-targeting 
ligands to navigate the vehicle to the selected 
organ or cell type, but delivery across the blood-
brain-barrier presents a major obstacle for 
therapy of brain disorders with CNS impenetrant
molecules.   

• The major innovation to be presented and 
discussed here is the unique design of 
nanocarriers that target brain by simple 
intranasal administration.



Schematic of routes for uptake, transport and dissemination of 
NPs from nasal epithelium to brain. 

A)  Diagram of olfactory and trigeminal nerves innervating 
nasal epithelium.  Note that divisions of the trigeminal nerve 
can transport NPs to the brainstem.
B) Schematic of NPs (blue dots) traveling along the 
perineural space (between the olfactory nerve and olfactory 
ensheathing cells)
C)  Distribution of NPs by bulk flow in the cerebrospinal fluid 
and perivascular space.



Why Manganese in the NPs?

Henriksson, et al. Transport of Manganese via the 
Olfactory Pathway in Rats: Dosage Dependency of the 
Uptake and Subcellular Distribution of the Metal in the 
Olfactory Epithelium and the Brain Toxicology and Applied 
Pharmacology 156, 119–128 (1999)
Gianutso et al. Accumulation of Manganese in Rat 
Brain Following Intranasal Administration Fundamental 
And Applied Toxicology 37, 102-105 (1997)

Three-dimensional reconstruction of 
MRI images taken from monkeys 
exposed subchronically to either air or 
intranasal MnSO4. Pseudocolor
images corresponding to increased 
signal intensities.

Dorman et al. Toxicological Sci 92(1), 2006

• Mn is actively transported by 
olfactory nerves (via divalent 
metal transporter) to olfactory 
bulb and from there to all parts of 
brain

• Mn oxide particles up to 1000 nm 
can be transported from nose to 
brain

• Mn accumulation can be 
visualized by MRI (T1-weighted 
images)



Formulation of Nano-carriers for Gene Therapy



In Vivo Studies: Nose-to-brain delivery of mNPs loaded with 
siRNA or with dsDNA

a) Mouse placed supine position 
under light isoflurane
anesthesia; infusion of NP 
formulation as 5 μL drops over a 
period of 5-10 min (total of 10 to 
20  μL per mouse)

b) Schematic of uptake of the 
NPs into brain via olfactory 
(red) and trigeminal (blue) 
perineural spaces into CSF and 
distribution throughout brain

Adapted from Malhotra et al., Methods 
Biol 2014, 1141, 233-47





Neuroscience Research Images
As Inspiration for Digital Paintings

“Neon Neurons”





Figure 6 Dissociated hUCB stem/progenitor cells incubated in “differentiation medium” for 3 weeks. a) TuJ-1  
immuoreactive neuron-like cells move out from the CC colony; b) z-stack section of double- labeled cells in a CC colony 
(red = GFAP,  green TuJ-1, double label = orange) viewed with confocal microscope.  * shows thickness of the culture 
along x-axis and the ** shows thickness of culture along y-axis; c) GFAP immunoreactive cells;  d) GALC 
immunoreactive cells, e)  Nestin immunoreactive cells. (Bars = 50 µm)
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Neon Neuron SeriesThis series of images was 
Inspired by photomicrographs 
of neurons from my own 
laboratory. Brain tissue was 
cut into very thin sections (10 
to 20 microns) with a sharp 
blade and were stained with 
antibodies tagged with 
fluorescent molecules that 
glow when stimulated by laser 
light of specific wavelengths.

Amazed by the fractal nature 
of neurons, I began to draw 
simple neurons using a 3D 
fractal drawing program 
(XenoDream™).



Neon Neurons was published in Neurology Journal

Cover of the journal
Neurology, May 7, 2013; 80 (19)

Figures in the journal
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