UV-C Safety Operation Manual Summary for CSI UV Imaging System
Model:
Introduction

The CSI UV Imaging System uses low-power UV-C LED lamps (254 nm) for forensic evidence detection
(e.g., fingerprints, biological traces). The system includes:

¢ Lens-Mounted Lamp: 0.1 W
¢ Handheld Flashlight: 0.05 W

These lamps are significantly safer than traditional 10—-12 W mercury vapor lamps due to their low
power output. However, UV-C (100-280 nm) poses risks to skin and eyes, requiring strict safety
measures. This manual aligns with U.S. standards (FDA, OSHA, ACGIH).

Regulatory Compliance

e ACGIH TLV: Limits weighted effective dose to < 3 mJ/cm? over an 8-hour workday (SA = 0.93 at
254 nm).

e FDA: Requires proper labeling and ozone mitigation [21 CFR 1040.10].
e OSHA: Mandates a hazard-free workplace [29 CFR 1910.5].
Safe Exposure Times

Based on ACGIH TLVs, the table below shows safe exposure times for unprotected skin/eyes at 254

nm.

Distance ||0.1 W Irradiance 0.05 W Irradiance 0.1 W Safe Time ||0.05 W Safe Time
(m) (nW/em?) (nW/em?) (min) (min)

0.3 8.833 4.417 ~6.1 ~12.2

0.5 3.2 1.6 ~16.8 ~33.6

1.0 0.8 0.4 ~67.2 ~134.4

Danger Point: Exceeding these times (e.g., >16.8 min for 0.1 W at 0.5 m) risks erythema (skin) or
photokeratitis (eyes), with delayed symptoms.

Calculation Basis
e Irradiance: Derived using the inverse square law (irradiance o« power/distance?).

e Formula: Dose (mJ/cm?) = Effective Irradiance (UW/cm?) x Time (s) x 0.001, where Effective
Irradiance = Irradiance x SA (0.93 at 254 nm).

e Example: For 0.1 W at 0.5 m, Irradiance = 3.2 uW/cm?, Effective Irradiance = 2.976 pW/cm?,
Safe Time = 1008 s (~16.8 min).

Safety Guidelines

Mandatory PPE



o Goggles: ANSI Z87.1-1989 UV-blocking polycarbonate, wraparound.

e Clothing: Long-sleeve, tightly woven fabric; nitrile gloves.

e Face Shield: UV-resistant polycarbonate (handheld lamp).

e Note: PPE is required even within safe exposure times. Sunscreen is ineffective against UV-C.

Operational Protocols

Minimum .
Lamp Type Use Case . Precautions
Distance
Lens-Mounted Evidence 0.5 Direct lamp at evidence; limit to 16.8 min at 0.5
5m
(0.2wW) imaging m without PPE.
Handheld (0.05 Scene 0.5 m (prefer 1.0||Wear face shield; limit to 33.6 min at 0.5 m
W) scanning m) without PPE.

Workflow:

1. Wear PPE (goggles, face shield, long-sleeve clothing, gloves).

2. Restrict CSI area; post “UV Hazard” signs.

3. Activate lamp only for imaging; maintain distances per the table.

4. Deactivate lamp after use; ventilate to dissipate ozone.
Additional Controls

e Engineering: Enclose lens-mounted lamp; use non-reflective surfaces.

¢ Administrative: Train operators on UV-C hazards; monitor ozone levels.

¢ Maintenance: Clean lamps monthly (ethanol, lamp off); replace annually.
Health Risks

e Skin: Erythema, chronic cancer risk.

e Eyes: Photokeratitis, potential cataracts.

¢ Note: Symptoms are delayed; adhere to exposure limits and PPE requirements.
Conclusion

The CSI UV Imaging System’s 0.1 W and 0.05 W UV-C LED lamps are significantly safer than traditional
10-12 W mercury lamps due to advancements in sensor sensitivity and system optimization.
However, strict adherence to exposure limits (e.g., 16.8 min for 0.1 W at 0.5 m), mandatory PPE, and
operational protocols is essential for safety. For compliance verification, consult a safety professional
or UL Solutions.
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