7:30 - 8:15

8:15-8:30

8:30 —9:00

9:00 —9:20

9:20 —9:40

9:40 — 10:00

10:00 — 10:20

10:20 - 10:40

10:40 - 11:00

11:20 - 11:40

11:40 - 12:00

12:00 — 13:00

PROGRAM

BREAKFAST AND
REGISTRATION

WELCOME

OUR BODY FLUIDS:
Dra. Ivette Rios Lamberty, MD

PROPERTIES OF BODY
FLUIDS: Ricardo Baez, Annette
Romero and Giovanny Soto

BIOFLUID DYNAMICS OF
HUMAN BRAIN: Guillermo Colon,
Carlos Cruz and Roberto Latorre

BIOFLUID DYNAMICS OF
HUMAN EAR-NOSE-THROAT:
Melvin M. Martinez, Luis J. Roman
and Carlos Villalobos

BIOFLUID DYNAMICS OF
BALLOONING/ STENTING: Luis
A Alicea, José J. Torres and Alexis
Vargas

BIOFLUID DYNAMICS OF
URINARY SYSTEM: Luis E de
Jesus, Yarimar Padua and Melissa
Pérez

BIOFLUID DYNAMICS OF
ARTIFICIAL KIDNEYS: Ayeisha
Correa, Beatriz Rutzen and Arlene
Santiago

BIOFLUID DYNAMICS OF
ARTIFICIAL LUNGS: Osvaldo
Colon, Juan San Miguel and Luis A
Zayas

BIOHEAT TRANSFER IN OUR
BODY: Noel Faria, Juan Flores and
Angel Rodriguez

LUNCH BREAK

13:00 - 13:30 ADVANCES IN HUMAN BODY
FLUIDS: Dra. Abigail Matos, Prof.
in Nursing at UPRM.

13:30 - 13:50 DIMENSIONAL ANALYSIS OF
BIOLOGICAL SYSTEMS:Carlos
Ortiz, Jorge Rodriguez and Carlos
Véazquez

13:50 — 14:10 BIOMASS TRANSFER IN OUR

BODY: Jorge Alvarado, Reyinald
Garcia and Hector Pefa.

14:10 — 14:40 BIOFLUID DYNAMICS OF
ARTHRITIS AND BODY PAIN:
Waleska Echevarria, Damian Guzman

and Yanaira Ocasio

14:40 - 15:00 INSTRUMENTATION AND
MEASUREMENTS OF BODY
FLUIDS: Joel Blanco, Bayoan Ortiz

and Xavier Pifiero

15:00 - 15:20 VOTE OF THANKS AND

CLOSURE

SUMMARY

Arthritis and body pain cause stiffness, pain and fatigue.

The synovial fluid lubricates the joints. The autar
cartilage increases the area of load distribution #o
provide a smooth wear resistant surface. Arthrassts a
puncturing of the joint space with a sterile neetbe
sampling synovial fluid. Arthrocentesis refers tgecting
medications into the joint space. Many treatmegstioms
are available for arthritis: from over-the-countegdicines,
such as aspirin, to prescription medicines, suck@X-2
specific inhibitors, to surgery.

Artificial kidneys: Renal failure requires artificial
machines to fulfill these functions. These machiaes

used as a bridge to kidney transplantation. Thezetwo

types of dialysis treatment: peritoneal dialysion@ at
home) and hemodialysis (done at the hospital dalygis

unit).

Artificial lungs (Partially or totally): Pulmonary
ventilation results from tidal expansion and reta of
the lung. Respiratory muscles serve as a mechamicap.

Our right lung accounts for 55% and the left lumg f
45% of total gas volume. Gas-filled cavities (ZEB
million) have a total alveolar surface area of B0 In2

and are responsible for gas exchange. Up to 15th
generation, movement of gases in the respiratowags
occurs mainly by bulk flow (convection) throughdhe
region from the mouth to the nose. Beyond the 15th
generation, gas diffusion is more important. Actdi
ventilators or respirators (negative-pressure agitipe-
pressure types) help to artificially ventilate thegs of
diseased patients. The therapist selects the oxygen
content and the pressure at which the breath igedetl.

The patient can control the volume and the rate of
respiration.

Bioheat transfer: The human body is composed of 70%
of fluids which help in the thermoregulatory proses
for maintaining a constant temperature of 37.4tCour
body, net bioheat conducted out must be equal & he
generated within our body minus change in the gnerg
storage in our body. Measuring the body temperature
an indicator of a physiologic state. We are waronhbed
living beings because we maintain constant body
temperature regardless of the environment. Heat is
produced through the metabolism of food and body
secretions and during physical work. Body heatost |
through radiation, convection, evaporation, and
urine/feces losses. Sweat glands help in persmirat
person at rest may loose 900 mL of water daily.

Biomass transfer in a human body provides major
constraints on the metabolic rates and anatomiviof|
organisms, from the organization of organ netwdrks
internal cellular structures. We perspire whichpketo
maintain constant body temperature of 37.4°C.
Convective transport dominates in the major blood
vessels and airways but becomes comparable tesidiffu
and reaction in the functional units surrounding
capillaries and sinusoids. At the cellular and saldlar
levels, concentration diffusion is complicated by
electrical effects and a wide variety of carriansport
processes. This interacts in complex ways with
enzymatic and genetic reactions.

The brain gives commands through the nervous system
to the entire body through blood and Cerebrosginal.

The CSF allows the neurons to transport informatmn
the different parts of the body and thus permittihg
many actions that make the human body the complex
machine that it is.



Stenting and Ballooning: Stents are devices that can
keep open the obstructed airways and coronaryyarter
These are effective treatments for the obstructibn
airways and coronary arteries. The patients wiémtst
are vulnerable to thrombosis and restenosis. Tapep
includes: Applications of Fluid Mechanics in thesidg

of the stent; the effect on the walls of the arterythe
formation of balloons; Different methods on hownsse
and the artery veins are studied with computational
analysis with “Ansys” or “CFX” programs.

The human ENT system The human ear can pick up
sounds that move the tympanic membrane by verftslig
vibrations, such as those made by dropping a gies@
vibrations are transmitted to the bones of the iriddr,
where they are amplified so sound waves can rdaeh t
inner ear and be transformed into electrical impsilg
the brain. The nose brings air into the respiratoagt
and filters, warms, and moistens the incoming Bire
nose's resonating chambers, above the roof of thahm
contribute to speech. The throat or pharynx is pathe
system that delivers air to the lungs, food andldtb
the stomach, and sounds from the vocal cords to the
mouth. This system is affected owing to exposuréa wi
external fluids that compound the ecosystem.

The dimensional analysis includes formation of

dimensionless  groups, Buckingham Pi-Theorem,
Modeling and Similitude, Examples of biological
systems.

Properties of Human Body fluids include density,
specific volume, viscosity, surface tension, and pgiso
chemical properties are discussed.

Instrumentation and measurements of body fluids
discusses instruments to measure various body
parameters.

Urinary system has functions of eliminating the water-
soluble nitrogenous end-products of protein meiabol
maintaining electrolyte balance in body fluids and
getting rid of the excess electrolytes; contribgtito
obligatory water loss and discharge excess watd¢héen
urine and maintaining acid-base balance in bodigdlu
and tissues. To fulfill these functions, our kidsey
process plasma water.
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