
for 

1 



 
Firefighters are exposed to extreme heat conditions. Their 
 

heavy protective clothing makes it difficult for their bodies to 
 

dissipate the heat generated by working muscles. This puts  
 

them at high risk for heat-induced incidents such as  
 

cramping, exhaustion, mental fatigue, heat prostration and  
 

even fatal heatstroke.  
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Studies have shown that heat stress is the leading 
 

contributor to death and injury in firefighters, yet current 
 

methods of treatment are inefficient and with most,  
 

ineffective.  
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Now there is a safe, effective alternative to traditional 
methods of body cooling.   
 
This  technology not only provides rapid cooling or warming 
ŜŦŦŜŎǘǎ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ ōƻŘȅ ŎƻǊŜΧ 
 

Å  Reducing effects of heat exhaustion 
Å  Eliminating the threat of heat stroke 
Å  Minimizing the occurrence of heat stressed injuries 
Å  Saving lives 
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Χōǳǘ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ǎƛƎƴƛŦƛŎŀƴǘ ƘŜŀƭǘƘ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ 
benefits as well; 
 

Å  Improved strength & conditioning 
Å  Extended endurance 
Å  Faster recovery from exercise 
Å  Improved mental alertness  
Å  hǇǘƛƳƛȊŜ ōƻŘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ǳǘƛƭƛȊŜ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜǎ 
Å  Burn body fat faster 
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No other cooling device offers  
these benefits! 

 
 



 
Å  Proven technology 
 
Å  Multi -patented 
 
Å  Developed by: 
 
Å  Scientists at Stanford  
    University 
 

Å  Funding from the U.S. 
    Department of Defense 
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Å  US Military 
 

Å  Emergency Services 
 

Å  Professional Sports 
 

Å  Medical  
 

Å  Industrial Uses 
 

Å  Construction/Farm Workers 
 

Å  Fitness 
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Emergency Services: 
 

Å  Rehab 
 

Å  Logistics 
 

Å  Wildfire  
 

Å  Ambulance Units 
 

Å  Engine Units 
 

Å  HazMat  
 

Å  Other 
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¶  US Military 
¶  San Jose Fire Department  

¶  Ohio Fire Academy  

¶  Florida Power and Light  

¶  Alcoa Aluminum  
¶  Power Line Construction Companies  

¶  Oil and Gas Drilling Companies  

¶  Sugar Shane Moseley  
¶  Marion Jones  
¶  Lance Armstrong  

¶  Robert Weir  
¶  Chinese Olympic Swim Team  

¶  US Olympic Decathletes  

¶  Olympic Training Center, Sydney  

¶  US Olympic Training Center 

¶  US World Cup Soccer Team  

 

¶  UK World Cup Soccer Team 

¶  San Francisco 49ers  

¶  Oakland Raiders  

¶  Kansas City Chiefs  

¶  Miami Dolphins  
¶  Milwaukee Bucks  

¶  New York Rangers 

¶  Michigan State University 
¶  Ohio State University  

¶  University of Miami  
¶  Stanford University  
¶  Michigan State University  

¶  University of Rhode Island 

¶  University of Tulsa  

¶  Race Across America 

¶  NCAA Track & Field 

 
 



1).  The hand is placed in a vacuum glove  where a slight  
       negative pressure is applied. 
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2).  This pressure distends (expands) the specialized vascular  
       structures (AVA’s) located in the palms of the hand to the 
       surface. 
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3).  Blood is “pulled” to the palms of the hand through the 
       negative pressure in the chamber. 
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4).  Hot or cold liquid is circulated through a temperature cone 
       which then heats or cools the blood.  
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5).  The heated or cooled blood travels directly to the heart 
and then the body’s vital organs rapidly heating or cooling the 
body from the inside out. 
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Key Points: 
 

Å  Non-invasive          - Enhances body’s natural mechanisms 
                                         for thermoregulation. 
 
Å  Easy to Use            -   Requires no specialized skills or  
                                         training. No meds, injections, needles.  
 
Å  Goes anywhere     -   compact, durable, portable design 
                             allows for use in extreme environments. 
 
Å  Normothermic      -  cannot over-cool or over-heat. Brings  
                                          body to normal temperature.  
 
Å  Internal method   -     inside-out cooling. Not surface cooling. 



FEATURES: 
 

Å  Lightweight, portable design (6 lbs) 
Å  Durable construction (to military specs) 
Å  Battery/AC operation 
Å  Convenient nylon carry case 
Å  Display panel 
Å  Easy to use 
Å  No special training required 
Å  Patented technology 
Å  Rapid results 3 – 10 min. 
Å  No disposables necessary 
Å  Not a medical device 
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Å  Rapid Cooling Effects 
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Safety and Performance Implications of Hydration, Core Body Temperature, and Post-Incident Rehabilitation, Final Report, December 2007 Nancy 
Espinoza, MS, CSCS, OCFA Exercise Physiologist, Michael Contreras, Fire Captain CSCS OCFA 



Å  Rapid Cooling Effects 
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Safety and Performance Implications of Hydration, Core Body Temperature, and Post-Incident Rehabilitation, Final Report, December 2007 Nancy 
Espinoza, MS, CSCS, OCFA Exercise Physiologist, Michael Contreras, Fire Captain CSCS OCFA 
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Timelines established from published data: Firefighter Rehab in Orange County Fire Authority: Are We Meeting the Need?” 

Michael E. Boyle Orange County (CA) Fire Authority 2007  

Time Required to Normalize Body Temperature from 103.9Á to 98.6Á F 



Å  Cools from the inside out 
 
Å  Enhances body’s natural physiology to promote rapid 
    cooling effects 
 
Å Extracts heated blood directly from body core 
 
Å Administers cool blood directly to body core 

Other cooling methods do not use  
these techniques for cooling! 
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Å  Rapidly reduces symptoms of heat exhaustion 
 
Å  Early signs of heat stress can be treated with immediate 
    results: 
 

Å  Profuse sweating/dehydration 
Å  Elevated core temperatures 
Å  Muscle cramps 
Å  Mental fatigue 
 

Å  Early treatment eliminates possibility of more advanced 
    stages of heat stress 
 

Å  Early core cooling protects vital organs from heat 
    damage 
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Å  Eliminates threat of heat stroke 
 
 

Å  Heat stroke can be prevented with early treatment 
 
 

Å  Reduces cardiac stress 
 
 

Å  Reduces elevated core temperatures < 20 minutes 
 
 

Å  Provides sustained cooling effects: 
 

Å  Eliminates after drop when warming 
 

Å  Prevents continued rise in temperature when 
    exterior cooling 
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By directly cooling the body core, the heart does not have 
to pump additional blood to the skin surface in efforts to 
cool the body through sweating which can increase 
humidity in protective gear. 

This lessens cardiac stress and allows more blood and 
oxygen to flow to the working muscles and vital organs 

that need it most. 



Å  Reduces mental/physical fatigue 
 
Å  Increased blood flow and volume to vital organs and 
    working muscles 
 

Å  Improved enzymatic activity to bind to receptor sites 
 

Å  Improved metabolism/catabolism at cellular level 
 

Å  Improved oxygen transfer 
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Å  Other physiological effects: 
 
 
 

Å  Improved vasomotor tone 
 
 

Å  Increased oxidation to working muscles/organs 
 
 

Å  Decreased lactic acid build-up 
 
 

Å  Improved metabolism 
 
 

Å  Improved mental alertness 
 
 

Å  Improved heart rate – reduces cardiac stress 
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Å  Temperatures remained consistently lower with treatment 
Å  Exercise endurance was extended by 43% 

Power-walking on treadmill @ 9 % incline,  room temp = 40Á C, humidity = 40% 

Extended Exercise 

Heat Extraction through the palm of the hand improves aerobic exercise in a hot environment. 

Dennis A. Grahn, Vinh H. Cao and H. Craig Heller Journal of Applied Physiology 99:972-978, 2005 
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Å  Heart rate remained consistently lower with treatment 
Å  Lower heart rate = reduced cardiac stress/endurance gains 

Power-walking on treadmill @ 9 % incline,  room temp = 40Á C, humidity = 40% 

Extended Exercise 

Heat Extraction through the palm of the hand improves aerobic exercise in a hot environment. 

Dennis A. Grahn, Vinh H. Cao and H. Craig Heller Journal of Applied Physiology 99:972-978, 2005 



Å  Significant gains in strength, stamina, and power 
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Performance Lab Test Involving Pull-ups to Failure 

Grahn, Dennis and Heller, Craig, Clinical Trials 

Department of Biological Sciences, Stanford University, Stanford, CA 2004 



Å  Recovery from exercise is 2-5x faster with treatment 
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25 minute controlled treadmill exercise at 9 % incline 

Grahn, Dennis and Heller, Craig, Clinical Trials 

Department of Biological Sciences, Stanford University, Stanford, CA 2004 
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Å  Increase endurance by 20 ς 30% 
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Cycling at a Fixed Load 

Grahn, Dennis and Heller, Craig, Clinical Trials 

Department of Biological Sciences, Stanford University, Stanford, CA 2004 



Å  Increased fat oxidation, decreased CO2 oxidation  
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Grahn, Dennis and Heller, Craig, Clinical Trials 

Department of Biological Sciences, Stanford University, Stanford, CA 2004 



 Work Cycle: 30 minutes                      Work Cycle:  30 minutes 
 Rest Cycle:   20 minutes                      Rest Cycle:    15 minutes 

Å  Improve fire event productivity 
Å  Increase work/rest cycle ratio 

Based on 5 hr event  
10 firefighters in cycle 
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Firefighter Rehabilitation, Sandra Stoeckel, RN,CEN,AEMT-P, Firefighter 



Based on 5 hr Event  
10 Firefighters in cycle 
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Å  Increase man hours worked by 500 hours per 5 hr event 
Å  Reduce rest requirement by 500 hours per 5 hr event 
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Injury 
(Level of Severity) 

Average Cost 
Per Injury 

# Firefighter 
Injuries 

Estimated  
Cost 

Minor $12,207 20,965 $255,000,000 

Moderate $64,793 31,869 $2,064,868,000 

Severe $186,333 26,359 $4,911,648,000 

Critical $352,284 1,416 $498,810,000 

Fatal $1,125,751 191 $215,343,000 

Totals - 80,800 $7,820,792,000 

Avg. Cost/Firefighter $100,000 

Table 8 
 

U.S. Department of Commerce 
Building and Fire Research Laboratory 

August 2004 

Comprehensive Injury Cost for Non-Fatal 
Firefighter Injuries 
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Even minor injuries can have a 
significant economic impact: 

 

Minor Injury = $12,207 Average Cost 
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Even minor injuries can have a 
significant economic impact: 

 

Minor Injury = $12,207 Average Cost 
 

The average cost for all  
firefighter injuries: 

 

        $100,000 per event 
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Cooling Benefits: 
 
 

Å  Up to 5x faster than current treatment methods 
 
Å  Cools from inside out 
 
Å  Rapidly reduces symptoms of heat exhaustion 
 
Å  Eliminates threat of heat stroke 
 
Å  Eliminates muscle cramps 
 
Å  Reduces mental/physical fatigue 
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Physiological Benefits: 
 
 

Å  Improved vasomotor tone 
 
Å  Increased oxidation to working muscles/organs 
 
Å  Decreased lactic acid buildup 
 
Å  Improved metabolism 
 
Å  Improved mental alertness 
 
Å  Reduced cardiac stress 
 
Å  Improved enzyme binding to receptor sites 
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Performance: 
 
 

Å  25- 30%  improvement in strength and conditioning 
 
Å  20- 30% improvement in endurance 
 
Å  up to 40% improvement in recovery rates 
 
Å  Up to 15- 25% increases in fat oxidation 
 
Å  Decreased lactic acid build-up 
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Productivity:  
 
 

Å  Shorten rest cycles by half 
 
Å  Extend work cycles on fire line 
 
Å  Increase fire event productivity 
 
Å  Improve health & well-being of firefighters 
 
Å  Less sick days or workers compensation claims 
 
Å  Improved workplace efficiencies 
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Economic Impact: 
 
 

Å  Extend firefighter work performance 
 

 

Å  Improve firefighter health 
 

 

Å  Reduce accrued sick days/time off 
 

 

Å  Reduce workers comp claims 
 

 

Å  Improve firefighter efficiency 
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The Only Active Cooling Therapy That: 
 

Rapidly cools or ǿŀǊƳǎ ǘƘŜ ōƻŘȅΩǎ ŎƻǊŜ 
 

Effectively treats heat stress symptoms 
 

Provides significant physical performance benefits 
 

Reduces cardiac stress 
 

Enhances metabolic function 
 

Improves mental acuity 
 

Lessens economic impact of injury 
 

Improves employee productivity 
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Mark Dieterle 
marks@questsafety.com 

317-442-2338 
Quest® Environmental & Safety Products, Inc. 

9892 E. 121st Street 
Fishers, IN 46037 

317-594-4500 
800-878-4872 
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