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World’s Ugliest Dogs
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Computational Fluid Dynamics and Visualization
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Brachycephalic Airway Syndrome / Naris Enlargement

Stream lines in and
around the skull and
in nasal passages



Surface Static Pressure Distributions
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Wall Shear Stress Distributions
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Brachycephalic Airway Syndrome / Naris Enlargement
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Computer Tomography (CT) Images of Upper Airway

French Bulldog with

Brachycephalic airway syndrome k.&



Respiratory Tract of Bulldog

Pressure loss= 11 Pa
-

Frontal
Sinuses

French Bulldog

Sinuses

still 10 times differences
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What We Can Do for Bulldog




How about Beagle Dog?




CT Images of Upper Airway - Beagle Dog

Pressure loss= D Pa



Beagle Dog

(1) Q,=3.5 L/min (2) Q,,=7.0L/min (3) Q,,=10.5 L/min

Convective heat flux distributions on the upper airway surfaces of the dog



Olde English Bulldogge
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In vivo (Latin for "within the living")
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are those in which the effects of various biological entities are tested on
whole, living organisms or cells, usually animals, including humans,
and plants, as opposed to a tissue extract or dead organism.
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In vitro (Latin for “within the glass"” or "In the test tube")

-

. - 1 i | . ' L
- . &b
' ' i i 4

-

' B ngr - 7*:_...1'
} . ' . W |

are performed with microorganisms, ¢
yutside their normal biological context.
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Medical Ethics  Prohibition of “unethical” human experiment

Non-maleficence
(Do no harm)

Justice 4 Autonomy

Principles

Beneficence
(Do some good)

Hippocratic Oath



Bioethics Restrictions on Animal Tests




In silico (Latin for "in silicon, for semiconductor computer chips")
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