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Introduction

Laser Use at the University of Illinois:

 ~ 500 lasers (class 3b to high-power class 4)

 ~ 90 Principal Investigators (PI) using lasers in ~ 20 departments

 No centralized information exchange with purchasing

 Some PIs build their own lasers or modify commercial ones

 Most lasers are used in research laboratories, very few medical
applications



Requirements

Requirements by IL regulations:
(IL Emergency Management Agency IEMA)

 Laser Registration

The LSO needs to know:
MPE for every laser under all conditions of 
use

The LSO needs to ensure that all laser 
systems in operation meet the 
requirements and that control measures 
are in effect

We cannot possibly know 
all conditions of use. 
Conditions also change 
frequently

Systems are modified 
frequently

We are not informed when 
someone buys a laser

Challenges



Laser Safety Program

Managed by DRS with support and guidance from the Radiation and 
Laser Safety Committee.

We require:

Registration of all Class 3b and Class 4 Lasers 
 Initial training and annual training 

(we offer an online training but do not require it)
 Implementation of control measures by PI according to IEMA 

regulations

We do not issue permits or approve laser use. Instead, we check 
compliance during audits.



Laser Safety Program

In the past:

 Laser Registration on paper / email
 Laser inventory in MS Access® database 
PI did not have access to their laser inventory

Problems:
Lasers disappeared, new ones appeared with no 
registration, lasers move from lab to lab, from PI to PI. 
Some lasers were registered twice.
Difficult to maintain an accurate inventory.



Laser Safety Program

In the past:

 Laser lab audits every 2 years
Audit on paper/email
No feedback if corrective actions were taken

Problems:
Often, a lot of change within 2 years at a university.
Deficiencies were not always corrected. 



Now:

 Laser Registration online. PIs add lasers directly to the online 
database.

PIs and their safety contacts have access to their laser inventory. 
Status changes, room changes, transfers can all be done online 
without contacting us.

We receive an email when a laser is added, deleted or 
transferred.

Laser Safety Program



Laser Safety Program

Laser Inventory



Laser Safety Program

Laser Entry



Laser Safety Program

Now:

 Laser audits every year included in the General Lab Safety Audit.

Audits are online.

PIs and their safety contacts are notified when the report is 
available.

PI and safety contact can respond in the online form.

We see responses.

Reminder emails are sent out automatically if findings remain 
unresolved.



Laser Safety Program

Laboratory audit form filled out by DRS staff 



Laser Safety Program

Audit report that the PI can see and respond to



Laser Audit Findings

Common findings we found over the years:

1. SOP/Alignment procedure not available

2. Semi-annual eyewear checks not documented

3. Training not repeated annually

4. Eyewear not adequate (wrong wavelength, OD, broken or modified)

5. Warning system not available 



Laser Audit Findings

Example of 
good eyewear 
storage



Laser Audit Findings

Example of modified eyewear to serve two wavelengths



Laser Safety Issues 

Other issues we encountered over the years:

Unresponsive PIs.

One eye injury, PI said the student did not do anything wrong.



Safety versus Compliance

Question? Is laser use at UIUC safe or compliant?

Some labs have many findings but low risk research

Other labs are compliant but do high risk research

COMPLIANCE

R
I
S
K

Labs of 
concern

Low 
Concern



Increasing Compliance

How can we make labs more compliant?

Make it easier for them to comply
Frequent reminders
Remind PIs of their responsibility
 Involve committee 

We hope our new audit process and online database will:

Keep inventories more current
 Improve compliance by being more present 



Increasing Compliance

How can we (the LSO) be more compliant?

Perform hazard analysis for worst case conditions

Calculate OD values and add them to the database

Ask labs for inventory updates before annual reporting to IEMA 



Improving Safety

Will increasing compliance make laser use safer?

To some extent, yes.  But, safe work practices require good 
training including hands on training!

 Improve online training and require it

Use the audit for training where necessary

Encourage sandbox training options for laser alignment



Improving Safety“Sand box” used to practice laser alignment



Conclusion

The LSO cannot know and approve of every laser use. 

We need to rely on PIs and their students to implement sufficient 
control measures.

This requires training and awareness of their responsibility. 

Regular audits are necessary to improve compliance and safety. 
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