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Paintballs and Eye Injuries, Remember E=mv’?
Timothy W. Olsen MD

Paintball guns have become a very popular form of entertainment.
Many active young people use this toy/weapon in so-called “war-
games”. Team members dress in different colors . . . the red team
and the blue team . . . with the clear objective of shooting the op-
ponents, sometimes capturing their flag and winning the competi-
tion. The guns are not regulated, and can be purchased without
any background check, even off the Internet. The paintballs are
made of a gelatin filled with paint. So, when you're shot, they sting a bit, splatter, and give
the illusion of blood. Very cool indeed!

As an ophtalmologist, I have a very different view of these guns. From my perspective, I see
young, healthy, active people who present to the Emergency Department with severely in-
jJured eyes. How does this occur? Some facts are important to understand in order to
hopefully understand and avoid these injuries.

The paintballs themselves travel at a high velocity (fast), and are relatively heavy (mass).
There’s an important equation that you may (or may not) remember from physics class:

The total Kinetic energy = mass x velocity’
E=mv’

So, if you have an object that 1s heavy, flying at a high rate of speed, it generates lots of en-
ergy. If that energy hits your leg or abdomen, and the object is soft (gelatin), it spatters and
stings. However, when that same high kinetic energy hits your eyeball (the size of the eye 1s
roughly equal to the size of the paintball), all of that energy 1s transferred from the paintball
to your eye. OUCH! It can do tremendous damage.

Paintball participants say, “but we wear eye protection!”. Great! However, when hit by a
paintball in the protective eyewear . . . “I can’t see.” Next reaction . . . remove the eyewear
.. Bang, second shot hits the eye. It happens frequently. Many times, players want to try
out their guns before they start formal games and accidentally shoot their friend before pro-
tective eyewear 1s placed.

Another bad situation occurs with the “drive by shooting.” Innocent and fun when you
shoot someone with a paintball, no damage done right? Not really. If the paintball hits the
passerby in the eye instead of the shoulder, severe injury and even blindness in the eye may
be the end result.

Bottom line 1s that paintball guns are a source of severe eye injury and may result in blind-
ness of the eye. In a young, healthy person, such an mjury may change that person’s career.
If it’s his/her only eye, they could become blind.

As a surgeon, trying to fix these eyes 1s very difficult because the injury is blunt and contu-
sive (like dropping a computer off from the 3" floor office window). The delicate structures
of the eye are usually damaged beyond repair. So, the solution is through education. Many
paintball facilities necessitate full helmets and proper eye protection (plus ears and other
delicate body parts). Use of paintball guns outside of a carefully monitored facility should
be avoided. Paintballs and eyeballs don’t mix! Thanks for listening. Please spread this
word.

Anatomy of a Laboratory Accident

This past spring, a graduate student was conducting a routine laboratory procedure on an
open lab bench when an equipment failure resulted in an exposure and subsequent visit to
the Emory Emergency Department (ED). The student was working with a combination of
tri-n-butyl phospine, cadmium oxide and selenium. This combination produced precipi-

tates which required the solution to be filtered using a syringe and Millipore filter.
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‘When the student pushed the plunger on the syringe the pressurization caused the filter to
fail at the junction and some of this solution splashed back into the student’s mouth. The
student immediately rinsed several times with water and then contacted Emory Police.
Emory Emergency Medical Service (EMS) and the Environmental Health and Safety Office
(EHSO) were dispatched and responded to the incident. The student produced a Material
Safety Data Sheet (MSDS) for review and was monitored by EMS and interviewed at the
scene by EHSO. While the chemical components mvolved were toxic it was determined
that because the concentration was very low and the student immediately rinsed with water
that risk was minimal. The student was advised to present to Emory ED for further evalua-
tion. This student fortunately suftered no ill effects from the chemical components poten-
tially ingested. However, this exposure could have been prevented even if it was the result of
equipment failure.

Although the outcome of this incident was favorable, what lessons can be learned?

e Use engineering controls provided! Emory laboratories are designed with proper engineer-
ing controls, such as chemical fume hoods, to reduce risk. As quoted by the student: “I real-
1ze no matter how easy it is to handle chemicals in the lab, all the safety rules should be fol-
lowed. Had I performed the task in the chemical fume hood with sash closed mstead of on
the bench, this accident would not have happened.”

® Always wear the appropriate Personal Protective Equipment (PPLE) for the task being per-
formed. Always wear a lab coat, gloves, and eye protection when working in a lab. If a proc-
ess has the potential to produce a splash exposure, wear protective goggles or a face shield.
In this situation a face shield would have greatly reduced the potential for exposure.

e Remember that first aid is the first priority after an exposure to a potential hazard. Know
where all emergency eyewash stations, showers, and sinks are located so that you can wash
the affected area immediately.

o Always read MSDS’s for the chemical substances you are using. In the event of an expo-
sure it will be very important to be familiar with an MSDS.

® Post telephone numbers to call for help. (Just in Time flipchart)
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PPL
Personal Protective
Equipment
Choice to be based on po-
tential exposures involved:
Eve: Glasses, goggles & face
shields

Gloves: Appropriate for the

type of procedure

Clothing: Gowns, lab coats, aprons, cov-
eralls

Respirators: Appropriate for the type of

procedure

Fire Extinguishers

Check fire extinguishers in your lab:
A. Is it present and mounted 1n its
proper location?

B. Is it readily accessible?

If it appears to need servicing
contact the Maintenance HELP

line at 7-7463

Contact Employee Health Services /

Emory Healthcare Corpo-

rate regarding immunization
information at

(404-728-6437)
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‘What do you like most about the Lab
Rat?

‘What do you like least about the Lab
Rat?

‘Which article was most helpful to you?
‘What topics would you like to be fea-
tured in upcoming issues?

Do you have an article you would like

to contribute?

Feel free to send your answers to bio-
safe@emory.edu. We look forward to
reading your ideas and

comments!
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