IEC 60601-1

Medical electrical equipment — General requirements for basic safety and essential
performance

Condensed Practical Reference & Field Checklists

Prepared for use by biomedical/clinical engineers in healthcare faciliies — incoming inspection, acceptance
testing, periodic safety checks, and risk-management documentation review.

Important note on scope and use: This document is an original, independently written condensed overview and practical
field-checklist tool. It summarizes, in the author's own words, the general structure and areas of concern covered by IEC
60601-1 (3rd edition, and Amendment 1 / "Ed 3.1") for quick field reference. It is not a reproduction of the official standard
text, is not a substitute for it, and must not be used as the sole basis for design verification, certification, or compliance
declarations. For any formal compliance, testing, audit, or certification work, the current officially licensed IEC 60601-1 text
(and applicable collateral/particular standards, e.g. 60601-1-2, 60601-1-6, 60601-1-8, 60601-1-11, and the relevant 60601-2-x
standard for the device type) must be consulted directly.

Delara Mohammadi delaramohammadi.com | info@delaramohammadi.com
MedTech Consultant Page 1 +98 938 400 3858



1. About This Standard

IEC 60601-1 is the core "general standard" in the IEC 60601 series governing the basic safety and essential
performance of medical electrical (ME) equipment and ME systems. It applies broadly across almost all
electrically powered medical devices used in patient care, from infusion pumps and patient monitors to imaging
systems, ventilators, and surgical equipment, and forms the safety foundation that device-specific "particular”
standards (the 60601-2-x series) build upon.

1.1 How the 60601 series is organized
e General standard (Part 1): IEC 60601-1 itself — requirements that apply to essentially all ME equipment.

e Collateral standards (60601-1-x): cross-cutting requirements that apply across many device types on a
specific topic, e.g. electromagnetic disturbances (60601-1-2), usability engineering (60601-1-6), alarm systems
(60601-1-8), radiation protection in diagnostic imaging (60601-1-3), and home-use environments (60601-1-11).

e Particular standards (60601-2-x): requirements specific to one device category (e.g. 60601-2-24 for infusion
pumps, 60601-2-27 for ECG monitoring equipment). These modify, add to, or replace clauses of the general
standard for that device type.

In practice, a compliant device must satisfy the general standard together with every applicable collateral and
particular standard — the particular standard always takes precedence where it conflicts with the general one.

1.2 Core underlying concepts

e Basic safety: freedom from unacceptable risk directly caused by physical hazards (electrical shock,
mechanical injury, fire, excessive temperature, radiation, etc.).

e Essential performance: performance necessary to achieve freedom from unacceptable risk — i.e., clinical
functions whose loss or degradation could itself create a hazard (e.g., an alarm that must sound, an infusion
rate that must stay within tolerance).

e Risk management process: IEC 60601-1 requires a risk management process compliant with ISO 14971 as
the umbrella framework — nearly every clause allows risk-based justification for alternative solutions, meaning
the risk management file becomes central supporting evidence for compliance.
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2. Summary of Key Requirement Areas (General Clauses)

The table below gives a condensed, plain-language overview of what each major clause group addresses.
Clause numbers are provided for orientation only; always refer to the licensed standard for exact requirements,
test methods, and pass/fail criteria.
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General requirements

General testing
requirements

Classification

Identification, marking &
documents

Protection against electrical
shock

Protection against
mechanical hazards

Protection from
unwanted/excessive
radiation

Excessive temperatures &
fire hazards

Accuracy & protection

against hazardous output

Hazardous situations, fault
conditions & PEMS

Construction requirements

ME systems

Risk management (ISO 14971) as overarching framework; alternative solutions
via risk-based justification; general conditions for tests; use of accompanying
documents.

Test tolerances, ambient conditions, sequence and repeatability of testing, use of
manufacturer's rated values.

Protection class (Class | / Class Il / internally powered); applied-part type (B, BF,
CF); ingress protection (IP) rating; continuous vs. non-continuous operation;
equipment not suitable for lammable anesthetic mixtures.

Required markings on equipment and packaging, symbols, instructions for use,
technical description, warnings, and durability/legibility of markings.

Means of Operator Protection (MOOP) and Means of Patient Protection (MOPP);
allowable leakage currents (earth, enclosure, patient); creepage distances and
air clearances; dielectric strength / withstand voltage.

Stability, moving parts, expelled parts, surfaces/corners/edges, suspended
masses, mechanical strength under normal and single-fault conditions.

X-ray, laser, and other radiation hazards not specifically covered by dedicated
particular standards; acoustic energy limits.

Surface temperature limits for touchable parts, fire enclosures/flammability of
materials, overflow, spillage, cleaning, sterilization, and disinfection compatibility.

Accuracy of controls, instruments and displayed data; protection against
hazardous output (e.g., over-dose, over-pressure, incorrect flow) under normal
and single-fault conditions.

Behaviour under single-fault conditions; requirements for programmable
electrical medical systems (PEMS), including software lifecycle / risk
management for embedded software.

General construction, enclosures, protection against parts becoming detached,
component/wiring/connector requirements, and battery safety.

Requirements when several devices (some medical, some not) are combined
and connected into one "system" — responsibility for the resulting system-level
safety and leakage currents.

Key collateral standards frequently applied alongside Part 1. 60601-1-2 (electromagnetic disturbances),
60601-1-3 (radiation protection, diagnostic X-ray), 60601-1-6 (usability engineering), 60601-1-8 (alarm systems),
60601-1-9 (environmentally conscious design), 60601-1-10 (physiologic closed-loop controllers), 60601-1-11
(home healthcare environment).
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3. Why This Matters for Hospital Biomedical Engineers

Biomedical/clinical engineers in healthcare facilities are usually not certifying new designs, but they are the last
line of defence verifying that equipment already carrying an IEC 60601-1 compliance mark continues to be safe
throughout its service life — at incoming inspection, after repair, and during periodic maintenance. The
checklists in Section 4 translate the standard's intent into field-usable inspection steps.

Confirm the device received actually matches its documented classification (Class I/ll, type B/BF/CF, IP rating).

e Verify labels, symbols, and accompanying documents are present, legible, and in the correct language(s).

Perform periodic electrical safety testing (commonly per IEC 62353 for in-service ME equipment, aligned with
60601-1 limits) — earth resistance, leakage currents, insulation resistance.

e Check that essential performance functions (alarms, dosing accuracy, display accuracy) still perform within
tolerance.

e Ensure any modification, refurbishment, or repair has not invalidated the original risk management basis and
has been documented.
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4. Practical Field Checklists

Use one checklist instance per equipment unit. Record Pass (P) / Fail (F) / Not Applicable (NA) for each item, with supporting
values or defect notes. These checklists are practical derived from the general safety themes above; they do not replace formal
test procedures required by IEC 62353, national regulation, manufacturer service manuals, or the applicable particular
(60601-2-x) standard.

A. Incoming / Acceptance Inspection Checklist

For new or newly received refurbished equipment before first clinical use.

- Check Item Notes / Value

Delivery matches purchase order / contract specification (model, serial P/F/NA
number, accessories, quantity).

] CE / national conformity marking and IEC 60601-1 (and relevant 60601-2-x) P/F/NA
reference present on device and/or documentation.

] Classification stated in documentation matches equipment nameplate (Class P/ F/NA
I/, type B/BF/CF, IP rating).

[ ] Instructions for use (IFU) / user manual provided in required language(s), P/F/NA
complete and legible.

] Technical/service documentation provided (or accessible) for maintenance P/F/NA
and safety testing.

] Power cord, plug, and connectors intact, correct rating, no visible damage. P/F/NA
[ ] Enclosure free of cracks, sharp edges, missing covers, or exposed live parts. P /F/NA
[ ] All accessories and applied parts present and undamaged (cables, probes, P/F/NA

cuffs, sensors).
[ ] Unit powers on and completes self-test / boot sequence without error. P/F/NA

[ ] Initial electrical safety test performed and passed (earth continuity, insulation P /F/NA
resistance, leakage currents).

] Functional/performance test of key clinical parameters completed and within P/F/INA
specification.

[ ] Alarm functions (visual and audible) tested and confirmed operative. P/F/NA

[ ] Asset tagged, entered into the medical equipment inventory / CMMS with P/F/INA

maintenance schedule assigned.
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B. Periodic Electrical Safety Test Checklist

Recurring safety testing per facility maintenance schedule (commonly informed by IEC 62353 methodology).

- Check ltem Notes / Value

Visual inspection: enclosure, cords, connectors, casters/mounting — no P/F/NA
damage or contamination.

[ ] Protective earth resistance measured and within acceptable limit (record P/F/NA
value).

[ ] Insulation resistance measured and within acceptable limit (record value). P/F/INA

] Earth leakage current measured (record value; compare to limit for equipment P /F/NA
classl/type).

[ ] Enclosure (touch) leakage current measured (record value). P/F/INA

[ ] Patient leakage current measured for applied parts, normal and single-fault P/F/NA

condition, where applicable.

] Patient auxiliary current measured where applicable (record value). P/F/NA
] Functional check: device performs core clinical function correctly after safety P /F/NA
test.
[ ] Alarm audible/visual indicators verified. P/F/NA
[ ] Test results compared to previous test cycle — any trending deterioration P/F/NA
flagged.
[ ] Pass/Fail label or tag applied and test record filed in CMMS / equipment P/F/NA
history.
] Next test due date scheduled. P/F/NA
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C. Visual & Mechanical Inspection Checklist

Physical/mechanical condition relevant to Clause 9 / Clause 11 hazard themes.

- Check ltem Notes / Value

No sharp edges, burrs, or protrusions accessible to patient/operator. P/F/NA
[ ] Moving parts (wheels, arms, tables, doors) operate smoothly, with functioning P /F/NA
brakes/locks/stops.
[ ] Stability check: equipment does not tip under normal use configuration and P/F/INA

expected loading.

] Suspended or mounted components (booms, monitors, 1V poles) securely P/F/NA
fixed; no excessive play.

[ ] No evidence of overheating (discoloration, melted plastic, burning odour) near P /F/NA
vents or power components.

] Ventilation openings unobstructed; filters (if applicable) clean and within P/F/NA
service interval.

[ ] Cabling routed safely, strain-relieved, free of pinching, fraying, or exposed P/F/INA
conductors.
[ ] Surfaces intended for cleaning/disinfection intact (no cracking that could P/F/NA

harbour contamination or degrade insulation).

[ ] Battery compartment (if present) free of leakage, swelling, or corrosion. P/F/NA
] Labels/markings still legible and firmly attached (not peeling or obscured). P/F/NA
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D. Documentation & Labeling Checklist

Corresponds to Clause 7 (identification, marking, and documents).

- Check ltem Notes / Value

Manufacturer name, model, serial number, and manufacture date visible on P/F/NA
nameplate.
[ ] Electrical rating (voltage, frequency, current/power) marked and matches P/F/NA

facility supply.

[ ] Applied-part type symbol present and correct (B / BF / CF) where the device P/F/INA
has applied parts.

[ ] Protection class symbol present where relevant (Class Il double-insulation P/F/NA
symbol, etc.).
[ ] Ingress protection (IP) rating marked where liquid/dust exposure is relevantto P/ F/NA

use environment.

[ ] Warning and caution symbols present and match hazards described in the P/F/NA
IFU.
[ ] IFU/user manual available at or near point of use (physical or verified P/F/INA

electronic access).

[ ] Service/technical manual available to biomedical engineering for P/F/NA
maintenance tasks.

[ ] Country-specific regulatory marking present (e.g., local MOH/regulatory P/F/INA
approval where required).
[ ] Equipment history file / maintenance log up to date and accessible. P/F/NA
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E. Risk Management & Change Control Review Checklist

Relevant when accepting refurbished equipment, after major repair, or after a modification.

- Check ltem Notes / Value

Refurbishment/repair scope clearly documented (what was replaced, P/F/NA
repaired, or modified).

[ ] Original manufacturer's essential performance and safety specifications P/F/NA
identified and unaffected, or re-verified after the change.

[ ] Any replaced components meet original specification (or documented P/F/INA
equivalent) for the safety-relevant parameter.

[ ] Post-repair/post-refurbishment electrical safety test performed and passed. P/F/NA

[ ] Post-repair functional/performance verification performed and passed. P/F/INA

] Any change likely to affect basic safety or essential performance escalatedto P /F/NA
a qualified engineer / manufacturer / regulatory contact before return to
clinical use.

[ ] Risk assessment documented for any deviation from original manufacturer P/F/INA
configuration.

n Traceability maintained: who performed the work, date, parts used, and test P/F/NA
results filed.

[ ] Device re-labelled if refurbishing entity assumes any manufacturer-type P/F/NA

responsibility, per local regulation.
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F. Return-to-Service Checklist (Post-Repair / Post-Incident)

Before releasing equipment back to clinical use after any service intervention or reported incident.

- Check ltem Notes / Value

Root cause of original fault/incident identified and addressed. P/F/NA

[ ] All safety-relevant components affected by the repair re-tested (not only the P/F/NA
replaced part).

[ ] Electrical safety test repeated in full and passed. P/F/INA

[ ] Functional/performance test repeated and passed, including alarms and P/F/NA
safety interlocks.

] Cosmetic/mechanical integrity re-checked (enclosure, cabling, connectors). P/F/NA
[ ] Incident, if any, logged per facility incident-reporting / adverse-event P/F/NA
procedure and, where required, reported to the relevant national regulatory
authority.
] Clear "Released for Use" tag applied with date, technician name, and next P/F/NA

scheduled test date.
[ ] Equipment history file updated with full repair and test record. P/F/NA
Reminder: these checklists are a practical starting template. Facilities should adapt pass/fail limits, test intervals, and required

fields to their own quality management system, local regulatory requirements, the manufacturer's service manual, and the
applicable particular standard for each device category.
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