Introduction to Biomedical Engineering
Introduction to Biomedical Engm-TeérE i[fﬁﬁ)lo(?yqj%ﬂfﬂ

Course?level overview — concise, organized, and re

r study or teaching.

1. What Is a Biomedical Engineering Technologist?

Aspect

Description

A professional who applies engineering principles, technology, and clinical

Definition knowledge to design, maintain, calibrate, and troubleshoot medical equipment

and systems used in health?care settings.

Bridge between engineers (design) and clinicians (use). Ensure that devices

Primary Role

function safely, accurately, and comply with regulatory standards.

Work Hospitals, clinics, research labs, device manufacturers, regulatory agencies,

Settings rehabilitation centers, and home?care services.

* Medical device companies (e.g., Medtronic, Philips)

Typical » Hospital biomedical departments

Employers  « Government health agencies (FDA, CMS)

* Universities & research institutes

2. Core Knowledge Areas

Domain

Medical Device
Fundamentals

Clinical Applications

Key Topics
* Physics of imaging (X?ray, MR,
ultrasound)
» Electrical & electronic circuits
» Sensors & actuators
» Materials used in implants

 Patient monitoring, ventilators,
infusion pumps

» Diagnostic equipment (ECG, EEG,

lab analyzers)

» Therapeutic devices (defibrillators,

dialysis)

Typical Tasks

* Perform preventive
maintenance

« Verify device performance with
test equipment

* Train clinicians on safe
operation

* Assist in troubleshooting during
procedures
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Domain Key Topics Typical Tasks
- roa 21f@ Rl Ogi St
. * IEC 60601 series (safety & » Conduct safety inspections

Regulations & .

performance) » Document compliance
Standards o

* ISO 13485 (QMS) activities

* HIPAA & data security basics

* Failure Modes & Effects Analysis

) . (FMEA) * Investigate equipment failures

Quality & Risk _ )

» Root?cause analysis (RCA) * Implement corrective
Management . ] )

* Preventive/Corrective Action measures

(CAPA)

. ) « Signal acquisition & processing « Set up and calibrate
Biomedical ) _
_ * Calibration methods measurement systems

Instrumentation . ) . . . .

» Analog?digital conversion « Validate signal integrity

 Device connectivity (HL7, DICOM) _
» Manage networked devices

Health?Care IT &  Cybersecurity fundamentals
_ _ » Ensure secure data
Informatics * Electronic health records (EHR) o
_ _ transmission
integration

) _ o  Provide unbiased technical
] ) * Patient safety & confidentiality )
Ethics & Professional ) advice
. * Informed consent for device use . .
Practice _ o * Document all interventions
* Professional liability
accurately

3. Typical Daily Activities

1. Preventive Maintenance — Follow manufacturer schedules; run functional tests; replace
worn parts.

2. Calibration & Verification — Use traceable standards (e.g., NIST) to confirm accuracy of
measurement devices.

3. Troubleshooting — Diagnose faults using schematics, multimeters, oscilloscopes, and
software diagnostics.

4. User Support & Training — Conduct hands?on sessions for nurses, physicians, and
technicians; create quick?reference guides.
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. Documentation — Log service reports, maintenance records, and incident reports in

compliance with hospital poIicTF%C h nNo I @) g | St

. Regulatory Audits — Prepare equipment inventories, safety test results, and calibration

certificates for internal or external audits.
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