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Principlesof Hospital Planning
and

Medical Equipment Planning
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Includes:

a. type of hospitals and health Care facilities
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b. introduction to the different departments in the hospitals.
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c. Flow patterns, visitors, patients, sterile & non sterile, etc....
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d. Space program.
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e. zoning :-
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The basic form of a hospital is, ideally, based on its functions, divided in three
Zones:
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- ). Nursing Zone: Bed-Related Inpatient functions.
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- ). Clinical Zone:Outpatient-Related functions, Diagnostic and Treatment functions.
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- Y. Support Zone:Service Functions
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f. Planning of selected departments (L.ab, radiology, Surgery, radiotherapy, ICU, CCU)
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Hospitals are the most complex of building type. Each hospital is comprised of a wide
range of functional units. These include diagnostic, treatment and the fundamental
inpatient care or bed-related function, and supported by wide range of services.
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There are different type of field and responsibility During the construction < some of
themwill involve in managing the hospital ,

these fields are as below :
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). Equipment Planning &Supervision over installation of medical
equipment
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a.Equipment Planning
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Includes

\. Integration of medical technology and IT

PICTURE ARCHIVING & COMMINUCATION SYSTEM) As in
PACS system
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Equipment Planning layouts and pre-installation requirements
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Schedulingfor installation and testing of medical equipments
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maintenance including preventive maintenance and reparations
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annual equipments inventory
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estimate of medical equipments-need in advance
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system/ technologies questionnaire
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b. Supervision over installation of medical equipment

include
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\. Reviewing of submittals and shop drawings
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‘ Y. inspection of arrived equipments ‘
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‘ Y. Supervising the installation ‘
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‘ t. Testing & commissioning ‘
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Y. Mechanical&medical gases network design

include
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Ventilations & Air conditioning system
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. Cooling & heating system
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Steam and condensate system
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. Medical gases system
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Fire fighting system
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water supply and drain system
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¥. Electromechanical system

Includes
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Main electrical service
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. Standby Power by using generators
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Power Distribution System.
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. Uninterruptible Power Supply.
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low current System
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Lighting System
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Telephone System.
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. Fire Alarm System
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Nurse Call System.
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IT, Satellite and TV System.
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. security system

as example




} - CCTVClosed-circuit televisionis the use of video cameras to transmit a signal to
a specific place, on a limited set of monitors,
Y - motion detector by using sensor and it can be connected to a alarm or lighting .
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¢, IT Planning

1) s failised (¢ 5 Aty - €

Information technology IT is a tool to manage and handle information and if
properly used will automate tasks and stream line business processes ,organize data ,
increase productivity , provide means to easily communicate , facilitate research and
to get information in real time
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Components :

V.infrastructure (LAN, WIFI) : local area network (LAN) is a computer
network that interconnects computers in a limited area such as a home,
school, hospital , or office building using network media

Y. Wi-Fi:is a popular technology that allows an electronic device to exchange
data wirelessly (using radio waves) over a computer network .

J. Hardware

). software
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example for some areas where IT is used
\. PACS
Y. nurse calling system
Y. security
f.medication management System
Cuod e 1Al IT oS G0 g2 o (s g gad

PACS .
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Medical Waste Management
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Medical waste : refers to waste products that cannot be considered general waste, produced from
healthcare premises, such as hospitals, clinics, doctors offices, veterinary hospitals and labs.
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many medical wastes are classified as infectious or biohazardous and could potentially lead to the
spread of

disease. Examples of infectious waste include blood
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what is important to know ???

a. Waste Characterization OS5 § ppudly AlSaialuund

Non Risk Waste (75-90)%

Healthcare Waste

Risk Waste (10-25)%
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Chemical waste
Lab reagents,
Sharps Disinfectants, solvents Pathological was]
- . Needles, ifusions sets, Body
1S o yiEe ) ody parts,
it Scalpels, knives, blades blood & other fluid]

a)ﬁjeﬁn%‘g‘})m:o&ajﬁjébﬂg .
OSainaald )y 02 ool som Sl oS 5 () el 3803 ) 531 5uy

Genotoxic waste Pressirized containey TS ¢ 58 ¢ I GHig 1 skl ¢ 5 Sl

Cytatoxic drugs, . Gas cylinders, Cartridges &
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genotoxic chemical aerosol cans

CoB sl AS T om el Waste with high Infectious waste ol ¢ gaid Sl 8 (55 nlly 10Saa 50

Lﬁ"g [ ICW Aﬁjé&‘)"g ¢ xﬁ)ﬂ-' lreavy metal content Lab Cultures, waste from isolation (&ij) oula s < a5
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Pharmaceutical Waste:

Expired or ito longer needed

pharmacenticals,

593 ity ey 1 (5 luila g A;JQA.Z.Q
O Consly 5 Je ol (sailile jod i ¢

b. Waste inventory
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c. Waste Handling, Containment and Transport or Incineration




1. Interior Design
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The aim is to accomplish the healing process for our patients by giving them the

right Environment by choosing the right:
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Floor Covering
Ceiling Finishes
Lighting Fixtures

Furniture Selection

Wall Coverings
Art Work
Way-finding
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e Biomedical equipment Planning and the safe use of biomedical
equipments is the most important issue in any hospital or a clinic or a
medical center
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Here is some of the main department in a hospital and some of the equipments used in every
department:
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Laboratory department:
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It is important to recognize that Laboratory services are essential to patient care and therefore
must be available to meet the needs of all patients
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Some types of laboratory: Sdioa
oS8l A 32

V. Clinical Laboratory (Hospital, MedicalCenter, Private labs in Clinics ...etc.)
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Y. Educational Laboratory (Colleges, Universities. etc.)
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a. BONE MARROW TRANSPLANT LAB
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b. HOT LABs at Oncology Centers ( this lab should be separated ) .
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DIAGNOSTIC RADIOLOGY DEPARTMENT
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MRI magnetic resonance imagining

MRI UNITS:).? or ¥.: Tesla MRI system to provide very high quality images

ClSel Gl 09 5 3ute U3) SUF Cloasd oS aleli ¥ Y, MIRT (AlSeSeanntilUl Ja 085 03 (i Rodiy
(o 0T = 598) b€ sa 3R s 30)

Open MRI systems typically have field strengths of :.¥ to .+ Tesla. The open design
allows easier patient access, and therefore, will facilitate the imaging of critically ill
patients. It will also reduce the claustrophobic reactions of some patients, particularly
children.
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Clothe MRI System open
MRI System

Cardiac Catheterization Laboratory
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Digital mobile radiography unit
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NUCLEAR MEDICINE Department

GAMMA CAMERA

RADIATION THERAPY
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LINEAR ACCELERATOR: they generate X-rays and high energy electrons for medicinal
purposes in radiation therapylt delivers the therapeutic radiation
to the tumor target
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GAMMA KNIFE SYSTEM: This radio surgery treatment system utilizes the use of
Cobalt-" + source to treat head and neck tumors.
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CLINICSdepartment

The Clinics shall have equipment according to the specific specialty.
Following are some typical examples of the equipment:
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Neurology Clinic:EEG and EMG Machines

EEG Electroencephalography (EEG) is the recording of electrical activity along the scalp
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Electromyography (EMG) is a technique for recording the electrical activity produced by
skeletal muscles. EMG is performed using an instrument called an electromyograph, to
produce a record called an electromyogram.

sl ind 38 ALSeSd gkl (o¥od oS (sodlulio IS suiS¥la god 5,8 la g G Cuid USay oSSl asd EMG
) 03 i ol g oS o jla g ¢ () S - faban FASILE ) (5 el (LU JlSoq 0y, i iAo ask oy 0 godliuuis
()R- la - 5 siSedad




Allergy/Immunology/Pulmonary Medicine Clinic:Whole Body Plethysmograph and Pulmonary
Function Analyzer or complete Cardiopulmonary Exercise Testing
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Dermatology Clinic: Multi-Purpose Laser, Multi-Purpose Intense Pulsed Light and PUVA
System
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Urology Clinic:Uro-dynamic System( a test that assesses how the bladder and urethra are
performing their job of storing and releasing urine ), Extra-corporal Shock Wave Lithotripsy

(ESWL)is a non-invasive treatment of kidney , bladder or in the liverstones

Kidney stone
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Ophthalmology Clinic:

Lasik: (commonly referred to as laser eye surgery, is a type of surgery for the correction of
myopia, hyperopia, and other disease )

Fundus Camera:is the creation of a photograph of the interior surface of the eye, including
the retina, optic disc, and posterior pole . The photos are used for monitoring progression of
a disease, diagnosis of a disease.
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Speech / Audiology Clinic: Audiometric Booth.
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Dental Clinics: panoramic radiographis a panoramic scanning dental X-ray of the upper and
lower jaw
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ENT Surgical Clinics:Otoscope : is used to look into the ears.
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Cardiology Clinic:
ECG

Holter System(is a portable device for continuously monitoring various electrical activity of
the cardiovascular system)

Echocardiogram is a sonogram of the heart , It is one of the most widely used diagnostic
tests in cardiology, including the size and shape of the heart , pumping capacity, and the
location and extent of any tissue damage.
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Kidney Dialysis department :

Department shall have Dialysis Machines with a complete Water Treatment System.
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Physiotherapy Department :
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Hydrotherapy: Butterfly tank
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CENTRAL STERILE SUPPLIES DEPARTMENT (CSSD)
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Sterilization for Heat Sensitive Items:
Plasma sterilizer : is lowtemperature( ¢°-°+) technique for sterilization .
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PHARMACY
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Connection to HIS (Hospital Information System) shall be available to track medicine and other
needs for departments.
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On the wards, computerized medication stations will be provided so that immediate access to
patient medication
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Pneumatic tube system :Pneumatic tube system will guarantee safe and expedited delivery of
all patient testing specimens to the central laboratory in the hospital . Manual transportation of
human blood specimens is inefficient and compromises the diagnostic mission of Pathology &
Laboratory Medicine.

is a key for staff access and efficiency
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Medical Equipment Planner RolesDuring the design stage& the
construction stage (Supervision):

Medical Systems & Technology report.
To determine the electromechanical requirements for the medical
equipment
Technical Specification of the medical equipment, Medical Furniture,
general Furniture, etc.
Pre qualification of medical equipment contractors.
Evaluation of medical equipment specification submitted by the medical
contractors.
Review of shop drawings for the major equipment ¢ submitted by the
medical contractors
Coordinate the medical shop drawings, medical equipment requirements
with the main contractors on site
ensure proper execution of the pre installation requirements for the major
equipment.
Coordinate the time schedule of the delivery of equipment with the
contractor master time schedule.

\+. Physical inspection of the delivered medical equipment to site.

VY. Supervise the installation of the medical equipment.

VY. Supervisetesting and commissioning of medical equipment and that they are
in accordance with equipment manufacturers protocols.
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