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Lasers are essential in medical physics labs, but

they can be dangerous if not used safely. Although

laser radiation doesn’t cause cancer like ionizing

radiation, it can harm eyes, skin, or even start

fires. That’s why safety training, protective gear,

and strict procedures are crucial. Laser safety

protects everyone and ensures labs stay safe while

using powerful technology.

Introduction 
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Despite being non-ionizing, laser radiation poses
serious occupational hazards, including:
• Eye injuries (retinal burns, corneal damage)
• Skin burns
• Fire hazards
• Equipment damage
• Exposure to hazardous chemical fumes (during

tissue ablation)
• Electrical hazards from high-voltage power

supplies
Understanding and implementing laser safety
protocols is essential to maintain a safe working
environment.

Introduction 
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Class Description Risk Level

1 Safe under all normal use Very Low

2
Low power; protected by blink 

reflex
Low

3
Hazardous to eyes with direct 

exposure
Medium to High

4
Very hazardous; may burn skin 

and ignite materials
Very High

Laser Classification (Hazard Levels)
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Laser Classification (Hazard Levels)

1. Class 1
• Power: ≤ 0.39 μW (continuous wave at 400–700 nm, depends on

wavelength and exposure time).
• Safety: Safe under normal operation, even for long exposure

durations.
• Example: Laser printers, CD/DVD players (lasers are enclosed).

2. Class 2
• Power: ≤ 1 mW (visible spectrum, 400–700 nm).
• Exposure Duration: Up to 0.25 seconds — protected by the human

blink reflex.
• Example: Common laser pointers.
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Laser Classification (Hazard Levels)

3. Class 3R (Reduced risk)
Power: Between 1 mW and 5 mW (visible).
Exposure Duration: Accidental viewing could be hazardous if >0.25 s or 
with optical aids (binoculars, microscopes).
Example: Some high-power laser pointers.

Class 3B
Power: 5 mW – 500 mW.
Hazards:

• Direct beam is dangerous to eyes and skin,
• Diffuse reflections generally not hazardous (but caution required).

Example: Research lasers in physics labs, medical therapy lasers.
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Laser Classification (Hazard Levels)

4. Class 4
Power: > 500 mW (no upper limit).
Hazards:

Direct and scattered/reflected beams are dangerous,
Eye & skin injuries possible even from reflections,
Can ignite materials (fire risk).

Exposure Duration: Injury possible in fractions of a second.
Example: Surgical lasers, cutting/welding lasers, high-power
research lasers.
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Operator Behavior:
•Never look into the beam
•Avoid pointing laser at anyone
•Report any equipment fault or incident

Laser Safety Measures

Work Area Control:
•Post laser warning signs
•Restrict access to trained personnel

Personal Protective Equipment (PPE):
• Laser safety goggles (specific to wavelength)
• Protective clothing

Engineering Controls:
•Use beam blocks/stops
•Shield or enclose the beam path
•Power off when not in use



Controlled Laboratory Setup

• Restricted access with key card/cipher locks

• Warning signs (DANGER, wavelength, power, eyewear OD)

• Emergency Power Off (EPO) switch for Class 4 lasers

• Beam paths secured & terminated safely
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Safe Work Practices

•Never look directly into a laser beam

•Remove reflective items (jewelry, watches, tools)

•Keep beams above/below eye level

•Always wear Laser Eye Protection (LEP) matched to 
wavelength

• Store lasers safely when not in use
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Emergency Protocols

If an Accident Happens

• Shut Down the Laser
• Use the Emergency Power Off (EPO) or unplug the system immediately.

• Get Medical Help
• Call emergency services or go to the nearest medical facility without delay.

• Report the Incident
• Notify the Radiation Protection Program (RPP) or Laser Safety Officer for 

review and follow-up.
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Positive Safety Culture

9 Traits of a Safe Laboratory

1. Leadership Commitment – Safety is treated as a core value, not just a rule.

2. Personal Accountability – Everyone takes responsibility for their actions.

3. Clear Communication – Safety information is shared openly and effectively.

4. Continuous Learning – Lessons from training, incidents, and research are applied.

5. Questioning Attitude – Staff are encouraged to ask, challenge, and verify.

6. Problem Identification – Hazards and risks are spotted and reported early.

7. Safe Work Processes – Standard procedures are followed consistently.

8. Respectful Environment – Teamwork and mutual respect support safe practices.

9. Encouragement to Raise Concerns – Anyone can speak up about safety without fear.
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Case Studies

• Case Study 1: Retinal Injury

• A student aligning a 532 nm Class 3B laser removed eyewear "just for a second."

Accidental reflection caused permanent retinal scar.

• Lesson: Alignment is the highest-risk activity → never remove eyewear.

• Case Study 2: Fire Incident

• A Class 4 CO₂ laser ignited a paper chart near the beam.

• Lesson: Remove flammable materials from beam area.
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Conclusion

• Lasers are valuable tools — but safety comes first

• Training + Proper Lab Setup + Protective Eyewear = ✅ Safe 
Research

• Every user is responsible for safety.
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Thank you
Dr. Ali M. Ahmed 


