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ABSTRACT

My fi nal project is Neuroscience Institute in Libya. The concept of 
this project aims to explore how to combine the two disciplines: 
Architecture and Neuroscience to create a healing environment 
that could enhance the recovery of the pediatric patient. Research 
shows that after getting the neurological disease, the patient’s 
behavior and mood will change due to the injury. The brain could 
recover by help from not only the clinical treatment but also the 
enhanced environment. The following concepts such as nature, 
daylight, cultural recovery and wayfi nding show how to create the 
environment that will stimulate the patient’s brain, and thus to 
achieve the purpose of shortening the recovery time. Additionally, 
the conclusion indicates what I learned from the process of the 
fi nal design.

  Keyword: Neuroscience Institute,  Neuroscience, neuroarchitec-
ture, nature, daylight, way-fi nding, evidence-based design, mate-
rial, culture, recovery



BACKGROUND

My Master of Architecture fi nal project is to design the fi rst neu-
roscience institute for children in Benghazi, Libya. My client El - 
Naihum is a doctor who is working at Baylor Scott & White Medi-
cal Center in College Station Texas. Benghazi is his hometown, 
and there is no neurological facility for children. So the goal is to 
help the client to achieve his dream to build the fi rst in Libya. The 
site is located in the suburb which is far away from the city center. 
Due to the narrow roads and the high density in downtown, the 
site is located in a quiet environment with low density and coast-
line. The Mediterranean sea will provide a peaceful environment 
and beautiful view to the patient. The wind comes from the north 
and brings the moisture. 

For the convenience site accessibility, there are two highways 
near the site, one is directed to the city downtown, the other is to 
the airport. There are not so many people living around the site, 
but maybe in the future, with the exploitation of the neuroscience 
institute, the economy of its surrounding district will be devel-
oped. 

For the medical treatment for the pediatric neurological disease, 
the hospital includes clinical department, emergency depart-
ment, surgery department, ICU, and inpatient department. It also 
includes a rehabilitation center with different kinds of therapy. 
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CHAPTER 1
RESEARCH
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Neuroscience is the scientifi c study of the nervous 
system. Nervous system includes the brain, spinal 
cord, and sensory nerve cells, advancing the under-
standing of human thought, emotion, and behaviors. 

Michael Gazzaniga began his essay in Neuron (Gaz-
zaniga, 2008) by saying, “scientists ask how the brain 
causes human beings to perceive, think, behave, re-
produce, eat, drink, and all the rest. Enormous ad-
vances have been made toward this goal, and today, 

the excitement in the fi eld is palpable.” 

Behavioral neuroscience - the study of the biological 
bases of behavior. Looking at how the brain affects 
behavior.

Cellular neuroscience - the study of neurons, includ-
ing their form and physiological properties at cellular 
level.

Clinical neuroscience - looks at the disorders of the 
nervous system, while psychiatry, for example, looks 
at the disorders of the mind.

Cognitive neuroscience - the study of higher cognitive 
functions that exist in humans, and their underlying 
neural bases. Cognitive neuroscience draws from 
linguistics, neuroscience, psychology and cogni-
tive science. Cognitive neuroscientists can take two 
broad directions; behavioral/experimental or compu-
tational/modeling, the aim being to understand the 
nature of cognition from a neural point of view.

Neuroscience has traditionally been classed as a 
subdivision of biology. These days, it is an interdis-
ciplinary science which liaises closely with other 
disciplines, such as mathematics, linguistics, engi-
neering, computer science, chemistry, philosophy, 
psychology, and medicine.

• John P.Eberhard (2009) Applying Neuroscience to Architec-
ture

• https://neuro.georgetown.edu/about-neuroscience
• Picture from Jonathon Rosen
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• http://www.wisegeek.com/what-is-a-pediatric-neurologist.
htm

• http://www.rehalifeturkey.com/pediatrik-rehab-copy.html
• https://www.childrenscolorado.org/research-innovation/

research-area/neurology-neurosurgery/dravet-syndrome-
research/

NEUROLOGY

The word neurology comes from combining the 
Greek terms neuron, which means “nerve,” with lo-
gos, which means “study.” Neurology is the fi eld of 
medicine that focuses on disorders of the nervous 
system and the brain.
 
There are various diseases that affect the brain, spine 
and nerves in children, leading to lead complications 
including delay in normal growth and development. 
The key to successful management of neuro diseases 
in children is early detection.

Methods applied during the pediatric rehabilitation: 
Neurodevelopmental treatment approaches, physical 
therapy, orthesis applications, balance and coordina-
tion training, botulinum toxin applications, electrical 
simulation applications and other methods deemed 
fi t by the expert physicians. Cooperation of the family 
and the comfort of the baby are primarily what is im-
portant with these applications. It must be ensured 
by the families and health professionals that the child 
perceives the treatment as a game thus participates 
completely. 
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Architecture and neuroscience were two disparate 
disciplines until it was found that brain was continu-
ously remodeled by the environments we are living 
in. The collaboration fi nds a platform on health care, 
study and work environments. Focusing on healing 
environments, a well designed built environment 
with principles of neuroscience, reduces patient stay, 
and even plays a part in treatment such as retriev-
ing old memory or brain stimuli. These principles get 
specialized when the target group is children. Chil-
dren differ from adults in many ways, for memories, 
dimensions, concentration, learning abilities. Brain 
related situations requires more attention, therefore 
design is modelled considering desired or undesired 
behaviors.

Neuroscientists study behaviors and brain, and ar-
chitects should use the inputs in design. Learning 
how our brain works with perception will lead to 
new developments on behalf of users in design. New 
treatments combined with architectural approaches 
give children a pleasant stay, shortens the healing 
process, and even can be involved with environmental 
treatment.” (Cagil Kayan, 2011)

NEUROARCHITECTURE

The Academy of Neuroscience for Architecture 
(ANFA) was created in 2003 to explore ways to link 
the research of neuroscience to the practice of ar-
chitecture. What they studied in fi ve areas of brain 
systems are:

Sensation and Perception (how do we see, hear, 
smell, taste, etc.?)
Learning and Memory (How do we store and recall 
our sensory experiences?)
Decision making (How do we evaluate the potential 
consequences of our actions?)
Emotion and affect (How do we become fearful or ex-
cited? Or what makes us feel happy or sad?)
Movement (How do we interact with our environment 
and navigate through it?)

Advances in neuroscience are now able to explain the 
ways in which we perceive the world around us and 
navigate in space and the way our physical environ-
ment can affect our cognition, problem solving ability, 
and mood. Thus, an understanding of the principles 
of neuroscience, particularly in the area of perception 
and spatial orientation, can inform the design of built 
spaces to include environmental features that mini-
mize negative physiological, cognitive, and emotional 
effects (see the Commentary by Goldstein, page 243).

• John P.Eberhard (2009) Applying Neuroscience to Architec-
ture

• https://neuro.georgetown.edu/about-neuroscience
• Picture from Jonathon Rosen



To provide a healing environment for the children, 
some positive stimulation such as interacting with 
other children, socializing, or improving their skills 
thorough plays and enriched spaces. In order to have 
an effcient therapy, the spaces should enable con-
centration, relaxation and disable stress, Therefore 
hospital environment should provide appropriate 
light, acoustics, way finding, needs for privacy and 
relaxation while avoiding stress.

PEDIATRIC ENVIRONMENT

• The Medical Jounal (2015) How to make a doctor’s visit easier 
for kids 

• https://childrens-hospital.lomalindahealth.org/our-servic-
es/pediatric-neurology
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REHAB Basel is a highly specialised clinic for neu-
rorehabilitation and paraplegiology in switzerland. 
It is a centre in which patients learn to live again 
through holistic rehabilitation. Architects Herzog & 
de Meuron designed a multifunctional, building with 
plazas, gardens, public facilities, and secluded resi-
dential quarters allowing the patients as much au-
tonomy as possible. 

When entering the REHAB Basel you get the impres-
sion of walking in a small town. After entering the 
complex through a large courtyard, various inner 
courtyards provide orientation and nature views. You 
proceed along them until you arrive at your destina-
tion. The different places vary considerably. The gym 
and the patients’ rooms have large windows and 
views of the landscape. 

CASE STUDY-1

• http://www.us.laufen.com/en/references/health-and-care/
ref_REHAB_Basel_Switzerland



The Meyer Children’s Hospital in Florence,Italy 
uses natural daylight as a key design element 
throughout the facility. Conical skylights pierce the 
roof, called “cappelli di Pinocchio” (Pinocchio’s hats), 
that together with the 47 “solar tubes,” provide the 
interiors with natural lighting. The solar tubes in-
built in the ceilings are structured by polycarbonate 
spherical sections whose inner surface is character-
ized by Raybender and Light Interceptive Transfer 
Device (LITD) technologies which direct even the lowe 
angled sun rays into the extension channels, reduc-
ing light refractions. 

The good climate conditions and the building orienta-
tion maximize natural light and the visual relation-
ship with the landscape, leading patients to perceive 
its changes, the time and seasons passing by, and 
reducing one’s sense of isolation. Quality of light and 
lighting play a fundamental role in the environmental 
and psychological well-being. In order to improve the 
integration between artifi cial and natural light sourc-
es, the design team has used automatic electronic 
systems able to record light changes and Lux levels. 
Design and technical solutions are therefore joined 
towards the single aim of utmost energy saving.

CASE STUDY-2

• https://archello.com/project/the-meyer-childrens-hospital-
in-fl orence
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The Crown Sky Garden is located in the heart 
of downtown Chicago, it is a sanctuary for patients, 
families, doctors and administrators within this 23 
story Children’s Hospital. Children activate the gar-
den through direct engagement and orchestrate 
sounds of nature throughout this greenhouse space. 

Situated within a glass greenhouse, this garden is 
defi ned by a series of interactive elements of light, 
and sound within the colored resin walls and the lo-
cally reclaimed wood elements.  The garden incorpo-
rates a range of individual and collective spaces that 
meet the needs of children with  immune defi cien-
cies, while offering a place for discovery and innova-
tive engagement.

• http://www.gooood.hk/the-crown-sky-garden-by-m-k.htm

CASE STUDY-3
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CHAPTER 2
DESIGN STRATEGY

• Picture from Dr Greg Dunn 12



PROGRAMMING

PEDIATRIC EMERGENCY

DIAGNOSTIC

KITCHEN

LANDSCAPE

LAB

HOUSEKEEPING

RELIGION

OFFICE

LOADING

CAFE

EDUCATION

RECEPTION

GIFTSHOP

CLINIC INPATIENT REHABLITATION

MEDICAL STAFF

STAFF

FAMILY



MRI PROCEDURE ROOM

ANGIOGRAM PROCEDURE ROOM

NUCLEAR MEDICINE

ULTRASOUND

X-RAY PROCEDURE ROOM

CONTROL ROOM

EQUIPMENT ROOM

TOILET
CLEAN ROOM
SOILED ROOM
STORAGE
DRESSING
PATIENTWAITING ROOM
RECEPTION
CONFERENCE
OFFICEREADING ROOM

SHOWERCHANGING
HOUSEKEEPING

NURSESTATION

STERILAZATION
EQUIPMENT STORAGE

STAFF TOILET

STO
R

AG
E

SCRUB

WASH & W
RAP

OPERATIN
G R

OOM

PRE/P
OST O

PERATIN
G R

OOM

CONFE
RENCE

VI
SI

TO
R T

OILE
T

PA
TI

EN
T 

W
AI

TI
NG A

REA

RE
CE

PT
IO

N

R
EC

EP
TI

O
N

PUBULIC

REHABILITATION

SO
IL

ED

CL
EA

N

CO
NF

ER
EN

CE

NU
RS

E 
ST

AT
IO

N

TR
UM

A

EX
AM

 R
O

O
M

ST
AF

F 
LO

U
N

G
E

ST
O

R
AG

E

ST
AF

F 
TO

IL
ET

PET/CT PROCEDURE ROOM

STEP DOWN ROOM

INTENSIVE CARE ROOM

TOILET
STORAGE

NOURISHMENTPUBLIC TOILET
FAMILY LOUNGE

CLEAN ROOM

W
AITIN

G
 AR

EA

STAFF LO
U

N
G

E
W

O
R

SH
IP H

ALL

KITC
H

EN

C
AFE

PU
BLIC

 TO
ILET

STO
RAG

E

BUSINESS CENTER

SEQURITY

RECEPTION

GIFT SHOP

MAIN LOBBY
LABTOILET

RECEPTION
WAITING

KITCHEN LOADING DOCK

MEDICAL LOADING DOCK

SOILED ROOM

KITCHEN

PHELBOTOMY

CHANGINGNURSE STATION
LAB

PHELBOTOMY
OFFICE
TOILET

SEQURITY
STORAGE

RECEPTION

CONFERENCE

EXAM ROOM

FAMILY COUNSULTING ROOM

PATIENT WAITING AREA

OFFICE

HOLDING

CHANGING

TOILET

STAFF OFFICE

STORAGE

LIBRARY

CLASSROOM

STAFF LOUNGE

WAITING AREA

RECEPTION

PRINT ROOM

LECTURE HALL

CONFERENCE

R
EC

EP
TI

O
N

W
AI

TI
N

G
 A

R
EA

TO
IL

ET

AS
SE

SS
M

EN
T 

RO
O

M

TR
EA

TM
EN

T 
RO

O
M

W
O

RK
O

UT
 R

O
O

M

EQ
UI

PM
EN

T 
ST

OR
AG

E

OF
FI

CE

MUL
TI

FU
CT

IO
NA

L T
HE

RA
PY

 R
OOMPO

OL

TO
ILE

T

CHANGIN
G

SHOWER

EMERGENCY
SURGERY

IM
AG

IN
G

IC
U 

& 
ST

EP
 D

O
W

N

INPATIENT 

DEPARTMENT

ADM
INI

STRATION

C
LI

N
IC

LAB

NURSE STATION
PATIENT ROOM

TOILETNURSE STATION

STAFF TOILET

FAM
ILY LO

UNG
E

CLEAN RO
O

M

SO
ILED

 R
O

O
M

MECHANICAL

N
O

U
R

ISH
M

EN
T

SUB-STERILE

VI
SI

TO
R

 T
O

IL
ET

C
O

N
SU

LT
IN

G
 R

O
O

M

PA
TI

EN
T 

W
AI

TI
N

G
 A

R
EA

TR
IA

G
E

SE
Q

U
R

IT
Y

SU
PP

O
RT SPACE 

LIST
Total area: 18,503,040 SQFT

(11938 SQM)
Beds:70

Parking:209

* 250 sqft per space

14



The central garden as the core of the building. Four main axis pathway around it. The building form is easy for 
the future extension. The other small courtyards are connected to the main corridors.

The building develops process is inspired by the neuron development. The axon and multiple dendrites are de-
veloped from the core.

CONCEPT



Environmental
Concept

Wayfi nding
Orientation

Circulation

Touch Smell

Taste

Hearing

Sight

Balance & Coordination

Involuntarily
system

Neuron
system

Natural impact

Volumes, shapes

Colors

Artworks

Social interaction

Privacy

Light

Sound

Air

Enrichment

Social aspects

Variables

All the environment stimulation have infl uence on human’s 
behaviour and emotion. Those are related to human’s neuron 
system.

The design concept is handled with 4 aspects that involves/re-
veals/stimulates brain in different ways. Each aspect handles 
different parameters, to be studies individually. 
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SITE ANALYSIS
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CULTURE

Libya is a North African country along the Mediterra-
nean Sea. It is bordered by Egypt to the east, Sudan to the 
southeast, Chad and Niger to the south, and Algeria and 
Tunisia to the west. The Libyan culture is a blend of many 
infl uences, due to its exposure to many historical eras. Its 
culture involves roots in Berber, African, Turkish and Arab 
cultures. Libya was also an Italian colony for about three 
decades, which had a great impact on the culture. Libya 
has managed to keep its traditional folk culture alive to 
today.

• Jeff Kennel (Tripoli, Libya)

RELIGION

97% Sunni
        Muslim

3% Other



The residential clusters’ design of the
old city of Tripoli and the other old-
style houses around the city are char-
acterized by the courtyard, which is a 
common element in most traditional 
houses in the Mediterranean region. 
Sometimes, the courtyard is fi tted with 
a fountain that serves as a focal point 
for family activities. The courtyard also 
provides cool, fresh air for
the interior rooms.

The courtyard is a regulator of air 
movement within the house. Fathy 
(1998), illustrated the air movement 
by convection heat transfer where the 
density of the warm air is less than the 
moderate cold air, hence, it rises high 
were an air switching situation hap-
pened between the light density (warm 
air), and the heavy density (moderate 
cold air), where it makes an air circula-
tion. This theory explains the function 
of the courtyard. 

Presence of vegetation in the court provides a pleasant air to the house. 

• Wazeeri, 2002.
• Nahla Adel Elwefati (2007) Bio-Climatic architecture in Libya
• http://karl-justaguy.blogspot.com/2017/03/virtual-world-tour-stop-23-tripoli.html
• https://www.fl ickr.com/photos/mytripsmypics/1898966507
• Ghadames, Libya. 
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Separate the different departments.
In the central axis to the northwest, it 
goes lobby, garden with fountains and 
pavilion and worship hall for all religions.
There are four main axis corridors to 
connect each department. The windmill 
plan type will be easier for the hospital 
expansion in the future. 
The central garden with other accessible 
small courtyards provides a healing envi-
ronment to the hospital.
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WAY FINDING
CIRCULATION & ORIENTATION

OUTPATIENT FLOW

Clinc is separate from the main hospital, 
but still connected with the corridor. 

REHABILITATION FLOW

Rehabilitation center located near the 
inpatient unit. But it still could be used 
seperately from the hospital. 

SUPPORT SERVICE FLOW

The medical and kitchen loading dock 
are closed to the administration depart-
ments. 

INPATIENT FLOW

Inpatient room is the farest department 
from the main entrance. All of the room 
have the sea view. 

EMERGENCY FLOW

Emergency department seperates the 
vehicle and walk-in entrance. It closed 
to Imaging and surgery department.

STAFF FLOW

Staff has their own parking lot and the 
patient won’t see their entrance.



Since the hospital is only one 
level, the horizontal traffi c space 
may be bigger and far. The strik-
ing landmark and signage are 
good for the patient and staff to 
know where they are. The en-
trance lobby has a higher vault  
structure than the other parts, 
The main garden with the pro-
truding wood pavilion and wor-
ship hall are better for the peo-

ple to locate their way.WORSHIP HALL PAVILLION ENTRANCE





ENRICHMENT
VOLUMES & SHAPES

Masonnary Arch

Structure of the entrance lobby

The masonry arcade and 
wood cover compose the 
colonnade, which inno-
vated from the traditional 
architecture. The triangle 
element is derived from tra-
ditional architecture. The 
shadow of the wood pavilion 
is the traditional Islamic ge-
ometry pattern. The central 
column of the pavilion looks 
like the palm tree.

Exterior Wall

Arcade

Top view of the wood cover
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VOLUMES & SHAPES

ENRICHMENT

The masonry arcade and wood cover compose the 
colonnade, which innovated from the traditional ar-
chitecture. The triangle element is derived from tra-
ditional architecture. 
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The shadow of the wood pavilion is the tra-
ditional Islamic geometry pattern. The cen-
tral column of the pavilion looks like the 
palm tree.



ENRICHMENT
NATURAL IMPACT



The central garden innovated from the traditional Islamic style basis. In 
the traditional Islamic garden, there are two axes to divide the square 
plaza, the fountain is located at the junction of the axes. 

When you enter into the lobby of the hospital, you will see a green garden 
with some fountains in it. A concrete cylinder worship hall at the end of 
the garden. There is a wooden pavilion in the corner the garden to pro-
vide a shaded place for people to relax and fully enjoy the garden.
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ENRICHMENT
NATURAL IMPACT

Except the Main garden, each department has its own small courtyard. 
That provides different landscape views to the patient. The courtyard as 
a healing space to cure the patient in different aspects. The open view 
of the plant and fountain will distract patients’ attention from the pain-
ful disease.  The positive stimulation through the sight, smell, hear, and 
touch to lower patients’ heart rates, blood pressure and stress levels. 
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ENRICHMENT
PRIVACY &SOCIAL INTERACTION

Shared toilet between two ICU 
rooms.

Decentralized nurse station, one 
nurse serve 2 pediatric patients.
The ICU unit has only 1 bed in 
each unit to provide the privacy. 

ICU ROOM

Family Zone

Patient Zone
Staff Zone

Hygiene Zone

Staff View

INPATIENT UNIT

The inpatient unit has two beds 
in it. The two pediatric patients 
could communicate and reduce 
the loneliness and helpless. 
Separate the shower and toilet to 
avoid the  bacterial infection. 

Family Zone

Patient Zone

Staff Zone

Hygiene Zone

Staff View

Patient View



44

The pediatric patients will heal quickly when they learn from others. The 
inpatient room provides a comfortable and healing environment for the 
children to communicate and play together.



VARIABLES
LIGHT

Glass

Glass

Concrete

Concrete

Skylight of waiting room Skylight of nurse station

Skylight of nurse station

The good climate conditions and the 
building orientation maximize natu-
ral light and the visual relationship 
with the landscape, leading patients 
to perceive its changes, the time and 
seasons passing by, and reducing 
one’s sense of isolation. Quality of 
light and lighting play a fundamental 
role on the environmental and psy-
chological well-being.



Skylight of pool
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The swimming pool has a concrete dome roof with some skylights on 
it. As time goes on during the day, the light spot will changed the place, 
which will attract patients’ attention and surprise them. Therefore the 
daylight therapy with the water therapy, both cure the patient effectively.
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VARIABLES
LIGHT & AIR

Air flow: The hot air will come out from the louvers on the top.
Daylighting: Reflactive sunlight to reduce the use of the electricity. 
Solar panel: Install them on the south of the truss structure.

  

It is the good way to use the low tech method to re-
duce the outcomes of the economy, but also to create 
a more comfortable place for the patient and staff.

The building is arranged  around a series of small and 
intimate courtyards with the possibility of empower-
ing the patients and staff to switch off the courtyards 
and induce a breeze through the rooms through a 
thermal chimney.



VARIABLES
SOUND
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Each courtyard has moving water within it and the concept is that there 
should not be a variety of landscape experiences, but also that there 
should be a different sound of water in each court.
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CONCLUSION

To design a functional building and tell a good story 
is the essential things. Although there may some 
trouble to start it. Such as the sensitive site due to 
the confl ict to the America, it is not easy to fi nd the 
accurate information of the site. Also, there is no 
neuroscience hospital for children in the Libya, which 
means there is no reference of the pediatric neuro-
science hospital. 

With a full functional hospital. The gaming is good 
way to start design the plan. Also it is a good and 
clear way to explain to professors and client. 

However, fi nding a good strategy way makes  the de-
sign more excited. To combine the two disciplines, 
neuroscience and architecture is a new exploration 
these years. 

The building is located in an islamic region, so the 
building must follow the local culture of the religion. 

However, it is still a modern building to receive in-
ternational patients. Additionally, the region is not 
rich to use modern materials and technology build-
ing method. Therefore, the local material wood and 
masonry are widely used in the building. Low-tech 
method such as to bring natural light and natural air 
into the room need to be considered.

The worship hall should be located in the middle axis 
and have a hallway to wash hands and take off shoes. 

The parking area better to have cover due to the hot 
climate. The big pool located in the northwest, so the 
wind will bring moisture cool air into the building. 

Due to the 1 level of a big footprint building, the roof 
becomes a big issue. The local residential building is 
fl at. Also, if think of the future expansion on the up-
per fl oor, the building could be the fl at roof. However,  
the glass chimney and daylights make the building’s 
5th facade rich.
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