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Health technology is defined by the World ) diallall dauall daliia (0 daall LagleiSi Ciupd ¥
Health Organization as the "application of organized knowledge and skills in the form of
devices, medicines, vaccines, procedures and systems developed to solve a health

(problem and improve quality of lives
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Biomedical engineering (BME) 4 gl 4ukal) duig) ¢
the development of biocompatible prostheses, various ) duhl) dwaigl aliull Jads o
diagnostic and therapeutic medical devices ranging from clinical equipment to micro-
implants, common imaging equipment such as MRIs and EEGs, regenerative tissue

(growth, pharmaceutical drugs and therapeutic biologicals.
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Biomedical Engineering (BME) 4, gl 4uhal) dwigl) cilis

(Cardiovascular technology systems) 4 sl 4 g¥y culal) s

(Neural technology brain and nervous systems) dovanl) Laglgicayy A

(Orthopedic technology of skeletal systems) alall a8 Lagleisi *

Biochemical-BME, often associated with biochemical, cellular, molecular ) 4, gall el 3 «

(transport. and tissue engineering, biomaterials, and bio
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Bioelectrical-BME, often associated with bioelectrical and neural engineering, ) 4;gall slyg<ll )
optical engineering — biomedical bioinstrumentation, biomedical imaging, and medical devices ,
(optics, bioinformatics, imaging and related medical devices.

Biomechanical-BME, often associated with biomechanics, bio) dggall  ISOlSal Y
transport, medical devices, and modeling of biological systems, like soft tissue
(mechanics

on the basis of the products created. The therapeutic and diagnostic ) Aaal) cladial)y ¥
(products used in healthcare

pharmaceuticals, using the principles of Biologics and Bio 4y gall dliually sl V¢

synthetic biology (synthetic biology is an extension of genetic engineering).
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Pharmaceutical Drugs (so—called 'small-molecule’ or non-biologic) are ) 4:5¥auall ydlially o

( high—-throughput screening methods.designed using principles of synthetic chemistry
A combination drugis a fixed-dose combination (FDC) that 4Ll 4ugal cleall V%
(APls) combined in a includes two or more active pharmaceutical ingredients

single dosage form, which is manufactured and distributed in fixed doses
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Genetic engineering is different from traditional breeding, where organism's ) Al duaigh 14
genes are manipulated indirectly. Genetic engineering uses the techniques of molecular cloning
(and transformation to alter the structure and characteristics of genes directly

the manufacture of synthetic human insulin through the use of modified ) 4.)s} dusigll clads ¥
bacteria, the manufacture of erythropoietin in hamster ovary cells, and the production of new

(mouse (cancer mouse) for research. types of experimental mice such as the onco
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Neural engineering uses engineering techniques to understand, repair, ) dosanl) duwaigh Y
replace, or enhance neural systems. to solve design problems at the interface of living

(neural tissue and non-living constructs
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(examine a patient having a lymphoma

Measuring the blood sugar in a person suspected of ) aul ga SSad) dawd uld YW
(having diabetes mellitus, after periods of increased urination.

Screenings may be performed to monitor disease ) oal¥) JLE My gage sl e YE

prevalence, manage epidemiology, aid in prevention, or strictly for statistical purposes

screenings include measuring the level of TSHin ) Jadiy 4ulaa) saley By ve
the blood of a newborninfantas part of newborn screening for congenital

hypothyroidism, checking for Lung cancer in non-smoking individuals who are exposed

A"



Olapad pandy (AR 48,00 Saall Mgl (asd e gias adgll (oal aal) & & sargd
o) Jand) Ay Ll 8 &l QAN Ggdaaiy cpdl cpidaal) e ) B AL
dilhadl g Le 0585 o Jaing cbilee ¢ CRESN addiiall aal) (3o ganidl (aliila
) e glaw oo Sl Caisl

audilly saldl o

) g Slall Alasi of ¢ juaall asEil) sayl Audall LIRY) Gans addiud

clad) Aadlgs o

A Auayal) clial) s ) JLAY) b pline Chial (S

(5228 s ol pagaals Layg) pansal) I 3l cllaadlal) =

LAl ol ) 3] 8 cagh ) ALY .

vl paadl) Clad) el =

cpad) B gl §) pua JOEAT Aand) dadY) aadied AN Aadl) clas)

(e camal) A AT M) padddl) daylia ®

addiad Y AN clpidall clad (e Yo A OIS e (e g B AT At @
LI Cuaaalls dal) clislsl)

A ally g IY) Gaes clbud e Gadll aadiud L) (gagad idia O

(")l Ay gag jaall

to second-hand smoke in an unregulated working environment, and Pap

(smear screening for prevention or early detection of cervical cancer.

manometry, ) ald) Ligray uall b ally dhag Gy Gaes ol o Galll aadiud Laa) YR
a test used to look for causes of acid reflux and heartburn, chest pain, and swallowing
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Vitro Diagnostic Use Only: To be used only for ) awall Jijsw o A o die DA andlda YV
the purpose of identifying the use of a drug(s) or alcohol from a specimen gathered from

(@ human body outside of a living organism i.e. a test tube.
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the Food and Drug Administration (FDA) Center for Devices and ) slsally 40891 daliia ¥,
Radiological Health (CDRH) regulates devices implanted into the body It does not
regulate materials other than certain dental materials. The FDA regulate silicones used in
food contact under the auspices of the Center for Food Safety and Nutrition (CFSAN)
and for use in pharmaceuticals under the auspices of the Center for Drug Evaluation and

(Research (CDER).
The United States Pharmacopeia (USP) is a non-government ) A,y glgal il daliia )
organization that endorses public health by establishing up to the minute standards to
safeguard the quality of medicines and other health care technologies. Materials

approved as USP Class V and VI can be considered medical grade)
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COMBINING OR INVOLVING (RELATING TO PSYCHOPHYSIOLOGY) 4:asigamidll ciluld ¢ ¥
(MENTAL AND BODILY PROCESSES

One practical application is the polygraph or lie detector, a device ) Xl (S jlga o
which records several body functions that are likely to show changes when questions
(asked by the interrogator cause anxiety in the tested person

In response to an external stimulus, the resistance of the skin shows a ) alal dolaia) ¥4
(characteristic decrease called the galvanic skin response (GSR)

Bionics is the application of biological methods and systems found in 4agull )k vy

nature to the study and design of engineering systems and modern technology
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recording velocity and force of chest movements

A pneumograph, also known as a pneumatograph or )
spirograph, is a device for

(during respiration.
Electrocardiography (ECG or EKG*) is the process of recording the ) alaglSyas) 4
electrical activity of the heart over a period of time using electrodes placed on a

(patient’s body.
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the FDA is establishing new guidelines for reprocessing reusable medical devices, such )
as orthoscopic shavers, endoscopes, and suction tubes Arthroscopy Arthroscopic
is a minimally invasive surgical procedure on a joint in which an Surgical Instruments

(examination and sometimes treatment of damage is performed using an arthroscope
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The work of these professionals encompass clinical applications ) Ouidl) Jles Jaddy ¢V
of chemistry, genetics, hematology, immunohematology (blood banking), immunology

(, microbiology, serology, urinalysis and miscellaneous body fluid analysis
Biomedical these professionals may be referred to as) (uigall ¥ A W ¢V
Scientists, Medical Laboratory Scientists (MLS), Medical Technologists (MT), Medical

(Laboratory Technologists and Medical Laboratory Technicians.
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The Food and Drug Administration (FDA) is the principal healthcare ¢|glly &3 daliia £t
regulatory authority in the United States, having jurisdiction over medical devices,

drugs, biologics, and combination products.
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The paramount objectives dlially 4,38¥) Lakial dalad) dabsd) chhdl J a5 A calal) ¢o
driving policy decisions by the FDA are safety and effectiveness of healthcare products
that have to be assured through a quality system in place as specified under 21 CFR

829 regulation.
biomedical engineers often develop devices and  4AsSMgiuy) claiiall dAdw 4ial €91
technologies for 'consumer' use, such as physical therapy devices (which are also
'medical’ devices), these may also be governed in some respects by the Consumer
The greatest hurdles tend to be 510K 'clearance’ (typically .Product Safety Commission

for Class 2 devices) or pre-market "approval’ (typically for drugs and class 3 devices).
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The same standard (ISO EN 13486) is usually applied for quality 5asall 5))3) aliil julaal) ¢V

management systems in US and worldwide.
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The competent authority (CA) is a body with authority to act on behalf ) jaiiall (ulaall £ A
of the member state to ensure that member state government transposes requirements

(of medical device directives into national law and applies them.
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(Medicines and Healthcare products Regulatory Agency (MHRA) dadaiil) AN, ¢4

(ROHS 1) 4l cilagyddll o

Directive 2011/65/EU, better known as RoHS 2 is a recast Directive ) cilgaagill Vo
2011/65/EU, known as RoHS 2 is a recast of legislation introduced in 2002. The original
EU legislation “Restrictions of Certain Hazardous Substances in Electrical and
Electronics Devices” (RoHS Directive 2002/95/EC) was replaced and superseded by
(2011/65/EU published in July 2011 and commonly known as RoHS 2.
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new International Standard IEC 60601 for home healthcare electro—) saall JAsall jlsall 0¥
medical devices defining the requirements for devices used in the home healthcare
environment. IEC 60601-1-11 (2010) must now be incorporated into the design and
verification of a wide range of home use and point of care medical devices along with

(other applicable standards in the IEC 60601 3rd edition series.
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each state has certain (fairly similar) requirements for Jawa JAga udiga gl Yo

becoming licensed as a registered Professional Engineer (PE)
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Beyond governmental registration certain private-sector ) Ol Cpwdigall  £0
professional/industrial organizations also offer certifications with varying degrees of
prominence. One such example is the Certified Clinical Engineer (CCE) certification for

(Clinical engineers.
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Learning Management System (LMS) aUail) §)\y) alai 00

A SCORM content package is a self-contained ZIP file (asSa) Araidad dajag o0
containing certain contents defined by the SCORM standard. The file is known as a
Package Interchange File (PIF) and it contains all files needed to deliver the content
package via a SCORM run-time environment

Electroretinography measures electrical responses of various cell types in  Jdlygsll ahasiiy) oV
the retina, including photoreceptors , inner retinal cells, and the ganglion cells. Electrodes are
usually placed on the cornea and the skin near the eye, although it is possible to record the

ERG from skin electrodes
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Electrooculography (EOG/E.O.G.) is a technique for measuring the corneo— _ilixsll ej»jij Ae
retinal standing potential that exists between the front and the back of the human eye. The
oculogram. Primary applications are in ophthalmological resulting signal is called the electro
diagnosis and in recording eye movements. Unlike theelectroretinogram, the EOG does not

measure response to individual visual stimuli.
electrogastrogram (EGG) a graphic produced an which records electrical  ilgsll ahagiula 40
signals travel through the stomach muscles and control muscles' contractions.
An electrogastroenterogram (orgastroenterogram) is a similar procedure, which writes down

intestines. electric signals not only from the stomach, but also from

Electromyography (EMG electrodiagnostic medicine technique for L) abaga 1
evaluating and recording electrical activity produced by skeletal muscles. EMG is
performed using an instrument to produce a record called an electromyogram.
Electroencephalography (EEG) is electrophysiological monitoring fall ilgsll gasdll 19
method to record electrical activity of the brain. It is typically noninvasive, with the

electrodes placed along the scalp,

An electrocardiogram or ECG, records electrical activity in the heart. ) LSl Qldl) aw; 1Y
An ECG machine records these electrical signals across multiple heart beats and

(produces an ECG strip that is interpreted by a healthcare professional.
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essentially covering all health care products that do not achieve their intended ) Akl 53gal) 1w
results through predominantly chemical (e.g., pharmaceuticals) or biological (e.g., vaccines)
(means, and do not involve metabolism.

Ligall dluylan & cuhal) \gadiing 1) Cilarally Algall 1€

Armamentarium is the material and equipment used by a physician in his professional practice
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include pacemakers, infusion pumps, the heart-lung machine, ) aladiudd 3axal) Akl 5gaY) ne
dialysis machines, artificial organs, implants, artificial limbs, corrective lenses, cochlear

implants, ocular prosthetics, facial prosthetics, somato prosthetics, and dental implants
LASIK or Lasik (laser-assisted in situ keratomileusis), commonly ){gall dala <¥T W1
referred to as laser eye surgery or laser vision correction, is a type of refractive

(surgery for the correction of myopia, hyperopia, and astigmatism.
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Monitors may measure patient vital signs and other parameters ) Al oyl YIRS

including ECG, EEG, and blood pressure.

(analyze blood, urine, genes, dissolved gases in blood.) @LUS‘Y\ Ay Gpaidall Glara TA
(diabetes mellitus) <) Joal) (e 14

physical therapy machines like continuous passive range of motion ) 9.«.395:3\ ) Sjg.;i v
((CPM) machines
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Devices in this class are typically non-invasive and include x-ray ) a5l oy @ SRR
(machines, PACS, powered wheelchairs, infusion pumps, and surgical drapes

Positron emission tomography (PET)is anuclear ) (gijslh ahbiall pail VY
medicine, functional imaging technique used to observe metabolic processes in the
body. The system detects pairs of gamma rays emitted indirectly by a positron—-emitting
radionuclide (tracer), which is introduced into the body on a biologically active
molecule. Three-dimensional images of tracer concentration within the body are then
constructed by computer analysis. In modern PET-CT scanners, three dimensional
imaging is often accomplished with the aid of a CT X-ray scan performed on the patient
(during the same session, in the same machine

Akl jgall dolihy Gaey (Jailly cAaiuly GUAT o 458 g alygall allait (PACS) clygall galug VY
(b e Aafilal) Gllad) pugs PACS dai) . bl gl sladl gaaa

This includes medical ventilators, ) jayall awa cailliy Ao Bliall SLall aca Clarag Bl Vi
( anaesthetic machines, heart-lung machines, ECMO, and dialysis machines.
replacement heart valves, hip and knee joint implants, silicone gel-filled ) AL Jadag Vo
breast implants, implanted cerebellar stimulators, implantable pacemaker pulse

(osseous (intra-bone) implants generators and end
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extracorporeal membrane oxygenation (ECMO) ) OaaSsY) cad PVEN B S A
or extracorporeal life support (ECLS) is an extracorporeal technique of providing both
cardiac and respiratory support to persons whose heart and lungs are unable to provide
(an adequate amount of gas exchange to sustain life.

Class Il devices generally require premarket approval (PMA) or ¢)&ll Jé dadlga VYV
premarket notification (510k)
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Magnetic resonance imaging - Fluoroscopy) k!l (aduial djgpa 05 La e spaill aladi VA
(MRI) — Nuclear medicine — Positron emission tomography (PET) — Projection radiography such
(as X-rays and CT scans — Tomography - Ultrasound — Optical microscopy Electron microscopy
some cases implants contain electronics e.g. Artificial pacemaker ) duig gl alic SR
and cochlear implants. Some implants are bioactive, such as subcutaneous drug

(delivery devices in the form of implantable pills or drug—eluting stents.
A medical device is any instrument, apparatus, appliance, software, ) g..‘u\ el A
material or other article, whether used alone or in combination, including the software
intended by its manufacturer to be used specifically for diagnostic and/or therapeutic

(purposes and necessary for its proper application
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- A thoracotomy is an incision into the pleural space of the myocardium by thoracotomy
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(Americans with Disabilities Act). (ADA) Z3ley! (g53 uipall O gilds AY
able to perform checks using an ophthalmoscope, otoscope, ) Jalsiall gaddall alai At

sphygmomanometer, and an electronic thermometer)
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large selection of high—value ophthalmoscopes, otoscopes, diagnostic sets, parts and

(accessories designed for efficiency and accuracy.
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THE ORGANS OF THE BODY (SUCH AS THE HEART, ) Spot Vitals 4,gall awall 5jgal AN
(LUNGS, AND LIVER) THAT ARE NEEDED IN ORDER TO KEEP LIVING

stands for peripheral capillary oxygen saturation, an (SpO,) aall CmagusSY) duaSy AV
estimate of the amount of oxygen in the blood

instrument for measuring air inhaled (Spirometer) (il G dilly A (Ghdiual) elggd) Gubd AA
into and exhaled out of the lungs; it provides a simple way of determining most of the
lung volumes and capacities

pulmonary issues such as ) 4,au@l clihdayly 4lsgd) cadll dawdl Jla doghll chlaleall aniil A4

(obstructive restrictive disorders.
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An Anoscope is an instrument used for ) adiuall e A8 gally zrdd) 4aidl [ gaill 310 4.
visualization of the anus and lowest portion of the rectum. An anoscope is a tube that

(can be inserted with a lubricant into the anal canal.
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Coronary ostia Axillary artery Femoral vein
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Bypass grafts (during CABG) Distal aorta
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Apex of the heart
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Air ) slsgd) Jawi) — (Clotting of blood in the circuit) 3,ilall 8 aall a5 - (Capillary leak syndrome)

Leakage — a patient can rapidly exsanguinate (lose blood perfusion of ) il — (embolism

(tissues) if a line becomes disconnected.
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A portable consumer MP3 is a digital audio format (¥ « a) Jids clelew 44

electronic device that allows to store and plays music files in MP3 format. MP3 players

are small handheld devices and use flash memory for storing MP3 files. While frequently
called an MP3 player, it fits under the broader category of digital audio players and often

an MP3 players can use other file types such as Windows Media Audio (WMA).
Extracorporeal Shock wave lithotripsy (ESWL): uses high auall 74 dasall Aage codi Vo s
frequency sound waves from an external source (outside the body) to break a kidney

stone into small pieces, and allow it to pass through the urinary tract.
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Transcutaneous electrical nerve stimulation (TENS): A LilgS wanll jleall Jba V0
medical device used to relieve acute or chronic pain with electrodes placed on the skin

and connected to a pulse generator.
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In medicine, dialysis (from Greek dialusis, eaning dissolution, dia, Golsll Jaeadl VoY

meaning through, and lysis, meaning /oosening or splitting)
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(complete set of chemical reactions that occur in living cells.) aeall %) Jdall VoY
The kidneys also function as a part of ) claall amll U (e gas L S Jaad Vot

(the endocrine system, producing erythropoietin, calcitriol and renin.
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This replicates the filtering process that takes place in i<l gA S g:d\ dgbail) dulas Vo0
the kidneys, when the blood enters the kidneys and the larger substances are separated
glomerulus is a common term used in (from the smaller ones in the glomerulus.
anatomy to describe globular structures of entwined vessels, fibers, or neurons.

(Glomerulus
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A buffer solution (more precisely, pH buffer or hydrogen ) (uagugd) cligh o oS Vo
ion buffer) is anaqueous solution consisting of a mixture of a weak acid and
its conjugate base, or vice versa. Its pH changes very little when a small or moderate
amount ofstrong id or base is added to it and thus it is used to prevent changes in the
(PH of a solution

In peritoneal dialysis, wastes and water are removed from ) ) Gl Jadd) Jslaa VoY
(the blood inside the body using the peritoneum

The peritoneum  is the serous membrane that forms the lining of the ) glaall V. A
(abdominal cavity or coelom in amniotes and some invertebrates

alall cilal) zal Bale addiawg 33l Alial) e o piiun ()l (G5l Jlatd) gl & caull dadat V04
In medicine, hemofiltration, also haemofiltration, is a renal replacement therapy which )

(is used in the intensive care setting. It is usually used to treat acute
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Venous pressure monitor

/ Air trap and air detector

Saline solution _4| }> / /Clean blood
/ : m ﬂ“\‘?’

Fresh dialysate / '
N //
Used dialysate ___/
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i \4
Dialyser Patient

Inflow pressure — ,

monitor T <{
ALV
//\é @
Blood pump
Heparin pump Arterial pressure Removed blood
(to prevent clotting) monitor for cleaning
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Peritoneal dialysis (PD) is a treatment for patients with severe ) ) gelsll Jaddl VY
chronic kidney disease. This type of dialysis uses the patient's peritoneum in the

(abdomen
In peritoneal dialysis, a sterile solution containing glucose (called ) Plall gl )y
dialysate) is run through a tube into the peritoneal cavity, the abdominal body cavity
around the intestine, where the peritoneal membrane acts as a partially permeable

(membrane.
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Hemo- definition, a combining form meaning “blood,” (Hemofiltration) aall madii V)Y

.used in the formation of compound words: hemocyte
acluar lpadan o AN cbals) Gl (e Lol ALY GLIY) e I3 AU eSS cpladd) Jaud ) VY
In intestinal dialysis, the diet is supplemented with soluble fibres such ) (sl ‘_,ﬁ Lisy)

(as acacia fibre, which is digested by bacteria in the colon.
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Indications for ) [s5] uaisall PO dadli (e dad) (selsl) Jaal plagad (SolS Jawadl Clpdige VY 8
dialysis in the patient with acute kidney injury are summarized with the vowel acronym
of "AEIOU"

(Acute kidney injury (AKI)) alal) A<l ila) VYo

ool gl iy ol gladll Glgl) o QAL el Al sl Glgil) Jia cbapg¥) clislae VYN
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Glomerular filtration rate (GFR) is a test used to check how well the ) sl zu&dll VY
kidneys are working. Specifically, it estimates how much blood passes through the
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The sclera is perforated by many nerves and vessels passing . uadl cuadll DA (e JS&I

through the posterior scleral foramen, the hole that is formed by the optic nerve.
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