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BRAIN VS COMPUTER

Speed Execution time is few Execution time is few nano
milliseconds seconds

Processing Perform massive parallel Perform several parallel
operations simultaneously operations simultaneously. It is
faster the biological neuron

Size and compltxit% Number of Neuron is 10" and It depends on the chosen
number of interconnections is  application and network
105, designer.
So complexity of brain is
higher than computer

Storage capacity 1) Information is stored in 1) Stored in continuous
interconnections or in synapse memory location.
strength. 1) Overloading may destroy
ii) New information is stored older locations.
without destroying old one. ii1) Can be easily retrieved

Lrle 1i1) Sometimes fails to

recollect information
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Frontal Lobe

function:

« Movement Parietal Lobe

* Problem- function:
solving = + Sensatfions
Concentrating ' « Language
Thinking frontal lobe - —d > A » Perception
Mood « Body

Personality - ' _ awareness
T ™ . s attention

Temporal Lobe s LS Occipital

function: . Lobe function:
« Hearing N + Vision
« Language *+ Percepftion
* Memory Cerebellum function:

+ Posture

« Balance

« Coordination of movement

cerebellum
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h he CN < Si 0 r} ana.llireSpOIlSIble for Central Nervous System Peripheral Nervous System
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Spinal cord
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¢ T}ws can be furthems@ivided into the somatic nervous system and the autonomic

"'-F' ne
%ﬁThe
5

o
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S Systel
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novenménts, while the ANS n ||""" atar functic&

i -l , :

|
CENTRAL NERVOUS SYSTEM (CNS)
Brain and spinal cord

r PERIPHERAL NERVOUS SYSTEM
! Nerves of the body
1

i e

SENSORY DIVISION MOTOR DIVISION
- ] Carries messages from sense organs Carries messages from CNS to internal
— and internal organs to CNS organs, glands, and muscles

=

Spinal cord

Peripheral nervous system

[Z] Central nervous system e - .

_..-__-.

Ganglion

Nerve ‘

SOMATIC NERVOUS
SYSTEM
Carries messages to muscles
under voluntary control

SYSTEM
Carries messages to
organs and glands

PARASYMPATHETIC DIVISION
Controls the body
during nonemergencies
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tmthﬂe[p sleep, infancy,

ng and L@‘ lpro “I
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4

Gamma

Problem solving,
concentration

Beta
Busy, active mind

Alpha

Reflective, restful

Theta

Drowsiness

Delta
Sleep, dreaming
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Advanced muscle sensors

B S UNLIMITFED
UTOMORROW

The first commercially
available hand with
touch feedback

USB-C charging port Water-Resistant
can recharge

ies i Ultraligh
batteries in 1 hour ralight
Bluetooth

S 3-4 day battery life
connectivity

Patented brushless
motor control
enables fastest
finger movements
on the market

== \/— Adaptive grip

Force feedback

“

Custom skin tone

ARV TN LT <
ceet p-

Al control system

soeeel : et pamamaann
A

e

,,,,, : : = > - - Patented compliant Wireless charging

Carbon fiber palms fingers are impact
make the hand resistant Individual finger control Paintable fingernails

light and strong

; ; _ Multicolor power
Vibration unit inside switch

for touch feedback
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Parkinson's Disease Symptoms

Stooped posture
Masked Face

Back rigidity '
Forward tilt of trunk

Flexed elbows Reduced arm swing
and wrists \

Hand tremor

Tremors

in the legs Slightly flexed
hip and knees

Shuffling, short
stepped gait

<Tejaswini B M>
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| to a camera system include:

amera captu_re
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Eyelid

Pupil

Iris

Ciliary Muscle .
Cornea \
Iris
Lens

Aqueous Humour

Sclera

Medial Rectus Muscle

P

T
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b
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Lateral Rectus Muscle

______—— Retina

- ———— Choroid

Macula

Optic Nerve

Vitreous Humour
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mirror in - pentaprism iewfind

V
up position

# —————|lateral Rectus Muscle

Ciliary Muscle

Cornea
\

Iris

— Retina -

Choroid

Lens Macula

Sclera — \ Optic Nerve

Medial Rectus Muscle ~ Vitreous Humour
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-I 1™ ':' o Photoreceptors in the Retina of Human Eye

e cells 1s theit'shape. oy |
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r B olour vision ,‘9 & @ §———Mitochondria

.
Nucleus

Low light visio!
i (=] ;
>l“ -, Cytoplasm——— (Black, white)
a3
Light sensitive pigments ——=—

Cell membrane
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Cataract

Clear lens
Healthy eye

Lens clouded
Eye with cataract by cataract
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+ Bionic Eye ortiﬁcia

yicallypmplanted 1nto
t their sight dueto

Retina—=

). '[ 5 !
Optic
nerve
Retinal implant of
60 electrodes
SOURCE: Doheny Retina Institute
+ 1: Camera on glasses views image
+ 2: Signals are sent to hand-held device
+ 3: Processed information is sent back to glasses and wirelessly
transmitted to receiver under surface of eye
+ 4: Receiver sends information to electrodes in retinal implant
+ 5: Electrodes stimulate retina to send information to brain
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Pulmonary value Right
This waluve has three
cusps [(flapsl: it allows
blaod ta flaw from the
right ventricle inta the
pulmonary artery

e

Superiar
vena cava

Pericardium

This double-layered
mermbrane separates
the heart from the lung=s
and chest wall

Tricuspid value

The three cusp= (flapsl of
this walve allow one-way
blood flaw fram the right
atrium into the right ventricle

Chordae tendineae
The=ze fibrous strands
attach the heart valuve
cuzps [flap=s) to the heart wall

Inferior vena

Cava

Right ventricle

Cescending
aorta

Thiz iz the main
artery of the baody

Pulmonary artery

Deornwgenated blood is
carried to each lung by
branche=s afthizs artery

Endocardium

Thiz smooth lager lines=s
the interior of the heart
and iz ane cell thick

Pulmonary veins
Ouygenated blood iz carried from the
lungs to the heart by thesze veins

Left atrium

Aortic valve

The three cusps flap=)

of the acortic value allaw

one-wayw blood flow from
the left ventricle into the
aorta

Mitral valve

This walve has two cusps
flaps); it allows one-way
blood flaw from the left

atrium into the left ventricle

Left ventricle

Myocardium

Heart muscle is three times thicker
on the left zide, which pumps=s

bload to the bodw, than an the right

Septum

The twa sides of the
heart are divided by this
thick, muscular wall

INDIAN COLLEGE RATINGS
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A venticle
F."-' e Blood!from L
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Sinoatrial (SA)
Node

Anterior
Internodal
Tract

Middle
Internodal
Tract

Posterior
Internodal
Tract

Electrical System of the Heart

Bachmann's Bundle

Left Bundle Branch

Conduction

’ Pathways

Right Bundle Branch

Atrioventricular (AV) Node
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- el |

QRS Duration
| -
: Normal Heartbeat

A
Atnal Venlricular Ventricular
Depolansation Dep 3]!(1 E-s ation Repolarisation

[

\
-\ F_/_\’U\ Fast Heartbeat
g Ii

PR Interval . .ln I“"‘nlm‘/"'l"’l“'l’\l

QT Intverval Slow Heartbeat

S eSSt SR

Irregular Heartbeat

PN A N N 0

Activation of the Activation of the Recovery wave
atna ventricles

DG 2
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o A—" " Coronary antery
- {supplies blood
and oxygen to
heart muscle) Blood claot

blocks
artery

Dead heart musale
-
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Generator

Subclavian
vein

B Coaxial

e o
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Alternate position for
male/female child if
the pads would touch

Same pad position for both Pad position for
male/female adult and older child male/fermale child
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urification system

ody needs oxygen to live. S8 17 oy

C oxygen and other asa-. .._
st m move fresh air into your bod
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waste gases. @ i ] .
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|
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oxygen is exchanged for a waste gas called carbon dioxide
* ® Your bloodstre _Eug-ﬁ_.- aste gas back to the lungs

thelb m and hen exhaled
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g -
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Lung's architecture
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ﬁ_ SPIROMETRY

#

Spirometry is a standard office test used to assess how well your lungs work by measuring

How much air you inhale, how much you exhale, and how quickly you exhale.

Spirometry diagnoses asthma, chronic obstructive pulmonary disease (COPD), and other conditions that affect breathing.

o AT B IR B3 ]

* During a spirometry test, you will be asked to breathe into a specialized spirometer

Patient takes a deep breath
and blows as hard as possible N

) into tube ; =
deVlce. N Clip § Technician monitors

and encourages

~ ShLEEe = patient during test

* The spirometer measures lung volumes and capacities as you breathe in and out.

* The test is typically performed while you are sitting or standing.

1=
r .

s pirometry resu

\ Y Machine records
Z‘ZI the results of the
spirometry test
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FVC

Volume, liters
Volume, liters

Time, seconds

Time, seconds
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Newborn 30-40 breaths/minute
Infants 30-60 breaths/minute
Toddler 26-32 breaths/minute
Child 20-30 breaths/minute
Adolescent 16-20 breaths/minute
Adults 16-22 breaths/minute

Normal Respiration rate
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Signs and symptoms of COPD may include:

1. Shortness of breath, especially during physical activities
Tests may include:

. Wheezing

. Chest tightness 1. Lung (pulmonary) function test.
Chest X-ray.

CT scan.

. A cough produces mucus that may be clear, white, yellow, or greenish

2

3

4. Arterial blood gas analysis.
Lack of energy
5

' ' i Laborat tests.
. Unintended weight loss (in later stages) aboratory tests

2
3
4
5. Frequent respiratory infections
6
7
8

Swelling in ankles, feet, or legs

<Tejaswini B M>
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e ™ " VENTILATOR
Mechanical ventilators are automated machines that breathe for patients who cannot use their lungs.
o e P e
SO S —

€ Mechanical ventilator

* Ventilators are commonly used when patients are

© Endotracheal tube experiencing severe shortness of breath, such as that

eﬁft::";g‘t?ent as chronic obstructive pulmonary disease (COPD).

|
|
|
A
m— caused by a respiratory infection or by conditions such
* They may also be used in persons with traumatic brain

injury or stroke when the nervous system can no

longer control breathing.

@ Exhaled air flowing
away from the patient

<Tejaswini B M>
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am =] Working of Ventilator

* Ventilators deliver oxygen directly to the lungs, and they can also be programmed

to pump out carbon dioxide for patients who cannot exhale on their own.
» The ventilator delivers oxygen via a tube inserted through the patient’s nose or |

mouth in a procedure known as intubation, or that is placed directly into the
‘ trachea or windpipe.

* The opposite end of the tube is connected to a machine (the ventilator).

* The air is warmed and humidified before it goes into the body.

* The ventilator further plays a vital role in maintaining positive air pressure to help et il
prevent small air sacs (alveoli) in the lungs from collapsing.

* Ventilators are set to pump air into the lungs several times per minute. The

patient’s heart, respiratory, and blood pressure are monitored constantly.

<Tejaswini B M>
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A il HEART LUNG MACHINE
A heart-lung machine is a piece of equipment that temporarily takes over the (— i
work of the heart and/or lungs, providing blood and oxygen to the body. /_D

Also called a cardiopulmonary bypass machine (CBM) or a heart-lung

bypass machine, it is most often used during serious procedures that require the (_ : L

heart to be stopped.
A heart-lung machine may also be used on a person who needs heart or respiratory

support for non-surgical reasons.

Pump, ® e The pump is responsible for circulating the

Oxygenator blood

Filters  The oxygenator replaces the function of the
lungs by adding oxygen and removing carbon

Temperature control, and dioxide.

Monitoring devices.

<Biology>
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During surgery, The surgeon attaches special tubing to a large blood ' a Ll L) I Df_lng'mESHBIFﬁ.!@éDA'_aL“TS,

i
)1
L

vessel. The machine draws deoxygenated blood from the body, pumps it

through the oxygenator to add oxygen and remove carbon dioxide, and
then returns the oxygenated blood back to the body, thus maintaining |
blood circulation.

To prevent blood from clotting within the machine, anticoagulants !.
(blood-thinning medications) such as heparin are administered.
Continuous monitoring of the patient's blood clotting parameters is
crucial to prevent excessive bleeding or clotting.

A third tube is also inserted near or directly into the heart, but not
connected to the CBM. It is used to flush the heart with cardioplegia, a
potassium solution that stops the heart. Once the cardioplegia takes

effect, the CBM is initiated and takes over the heart and lung function.

<Tejaswini B M>
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Wi “ILTRATION SYSTEM | = _om
| ‘..-F- ‘ blood / '!I‘I; » '.\\_.\

|-° The kidneys are two bean-shaped organs located just below the rib cage. =
1

_I.

* Kidneys remove wastes and extra fluid from the body J

Filtered
blood

* Without this balance, nerves, muscles, and other tissues in the body may

not work normally.

* Kidneys also remove acid that is produced by the cells of the body and

Urinary System

Inferior
Vena Cava

Descending
_“\\\\\?orta
Adrenal

gland

maintain a healthy balance of water, salts, and minerals in the blood

* Healthy kidneys filter about half a cup of blood every minute, removing

Left
Kidney

Right

wastes and extra water in the form of urine. Kidney

e The urine flows from the kidneys to the bladder through ureters which are

Ureter

connected to the bladder and stored in it.

Bladder

Urethra

alamy
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e B MECHANISM OF FILTRATION:
». Parts in Kidney - ’,__/,____E} b
.1:| « Each kidney is made up of about a million filtering units called nephrons L"“' R E
@ * Each nephron includes a filter, called the glomerulus, and a tubule LT
* Glomerulus filters blood, and the Tubule removes wastes (Urine).

me e il 0] CTEET

Glomerulus T Tubul
(Which allows only ubulc

smaller molecules and . (returns needed

substance to blood and

larger molecules like
removes waste)

protein & blood cells to

Glomerulus
Y

Efferent arteriole

B stay in blood) Afferentarteriole /
Mechanism Glomerulus ——
* Asblood flows into each nephron and then enters to glomerulus through blood vessels. 3 4
* The thin walls of the glomerulus allow smaller molecules, Larger molecules, such as sowmans .

capsule —
E‘_ proteins and blood cells stay in the blood vessel. . = Sippiiontpec

* The tubule returns needed substances to your blood and removes wastes in urine. %E’Egitted — [
e The tubule helps remove excess acid from the blood.
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" el

! :
; 'I' r = Then flows out of the kidney

through the renal vein

i d

Healthy kidney filters 1
This process continuous

Wastes are removed out of

the body through urine (1-2 approx. 200 liters of blood
many times a day

liters per day) in single day
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People with CKD may not feel ill or notice any symptoms.
e CKD diagnosed through specific blood and urine tests.

* These tests include the measurement of both the creatinine level

NORMAL KIDNEY POLYCYSTIC KIDNEY DISEASE KIDNEY CANCER KIDHEY STOMES KIDNEY FAILURE Thr
' ] B - Y
& o L B i ’ o
5,
. ¥
1 !

SH
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@ redsicodcel White Blood Cell

HEALTHY BONE WEAK BONE
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e " DIALYSIS:

Dialysis is a procedure to remove waste products and excess fluid from the blood when the kidneys stop working correctly.

There are 2 main types of
dialysis:

Hemodialysis involves

' Peritoneal dialysis involves

pumping dialysis fluid into §

diverting blood into

the space inside your | an external machine,

abdomen (tummy) to draw

where it's  filtered

out waste products from the

blood

before being returned

MakeAGIF.com

MakeAGIF.com |
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to the body.
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1.Catheter Placement A soft, flexible catheter is surgically placed into the abdominal cavity.

This catheter serves as the access point for the dialysis solution to enter and exit the peritoneal
cavity. THIS END SITS IN THE BLADDER
2.Dialysis Solution (Dialysate): A sterile dialysis solution consisting of electrolytes, glucose, and
other substances, is infused into the peritoneal cavity through the catheter. The solution is left in
the cavity for a specific period, absorbing waste products and excess fluids from the bloodstream.

3.Diffusion and Osmosis: The peritoneal membrane acts as a semipermeable barrier. Waste [

|
products, excess fluids, and electrolytes move across the membrane from the blood vessels into the |

dialysis solution through diffusion and osmosis. Diffusion refers to the movement of molecules Dialysate
from an area of high concentration to an area of lower concentration. Osmosis i1s a type of
diffusion specifically for water molecules moving across a semi-permeable membrane.

4.Drainage: After a prescribed dwell time, the dialysate, now containing waste products and
MakeAGIF.com
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ﬁ.‘_-_ - Hemodialysis

1.Vascular Access: a synthetic tube connection between an artery and a vein.

o

2.Blood Circulation: The patient's blood is diverted from their body through the vascular access t : -
ol o W

point into the dialysis machine.

3.Dialysis Machine: The dialysis machine has a special filter called a dialyzer or artificial kidney. DIALYSIS CENTRE VS HOME

;’M' B s
g e

4

fluids, and electrolytes diffuse across the semipermeable membrane and into the dialysate. This .

The dialyzer contains two compartments separated by a semipermeable membrane. Blood flows

through one compartment, and a dialysis solution (dialysate) flows through the other.

4.Filtration and Purification: As blood passes through the dialyzer, waste products, excess

process helps mimic the kidneys’ natural function by filtering waste and excess substances from

the blood.
5.Return of Purified Blood: After filtration, the cleaned blood is returned to the patient's body | ===

| | [ A ¢ =
. - =
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Thank You

] I : ! Tejaswini B M
- - - i, Assistant Professor, K
'r- ——— I : ..—' Dept. of Chemistry,

ATMECE, Mysuru
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