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Beryllium - What it is and Why it is used? 

 

Beryllium Metal 
 

 A naturally occurring element 

 Lightest non-reactive metal (lithium is lightest) 

 One third lighter than aluminum, six times stiffer than steel 

 Transparent to X-ray 

 Reflectivity (infrared enhancing) 

 Thermal management 
 

 

Alloys (<2% Be) 
 

 Conductivity 

 Metal memory (lowest stress relaxation) 

 Strength (use less metal) 

 Corrosion resistance 



Beryllium - What it is and Why it is used 

Beryllium Oxide 

► Electrically non conductive (insulator) 

► Thermally conductive 

 

Beryllium Chemicals 

► Beryllium fluoride 

► Beryllium sulfate 

 



 Beryllium in National Defense 

Military fighter jets 

 Fasteners, equipment supports and structural components such 
as rudders and wing leading edges 

 Infrared sensors for fighter jet optical targeting, radar and 
navigation systems 

 F-15 Strike Eagle 
 F-16 Fighting Falcon 
 F-18 Super Hornet 

 F-22 Raptor   
  

 

 Unmanned surveillance and reconnaissance flight vehicles 

 Real time imagery  
 Global Hawk Unmanned Aerial Vehicle Optical Sensor 

  

 Attack and reconnaissance helicopters 

 Mast-mounted optical systems  
 Super Cobra, Apache and Kiowa Warrior 

 

http://upload.wikimedia.org/wikipedia/commons/c/c5/Globalhawk.750pix.jpg


 Beryllium in National Defense 

 Guided missile defense system 

 Infrared and optical sensors 

• Ground-based Interceptor 

• Launch detection satellites 

 

 

 

 Strategic missile defense systems 

 Precision targeting 

• Trident submarine 

• Minuteman III ICBMs 

 

 



 Beryllium in National Defense 

 Battle tanks 

 Sight and fire control beryllium mirrors  

• M60 main battle tank 

• M1A2 Abrams main battle tank 
 

 

► Satellites and spacecraft defense support 

systems 
 Structures,  mechanisms, electronic housings, heat 

sinks and sensory equipment designed into virtually 

all military communication satellites 

 

 



Applications - Aerospace 

Avionics/Electrical 

Systems (Alloy): 

• Alloy 25 

Airframe (Alloy): 

• Alloy 25 

Landing Gear 

Attachments (Alloy): 

• Alloy 25 

Engine and Pylon 

Attachments (Alloy): 

• Alloy 25 

Flight Control 

Mechanisms (Alloy): 

• Alloy 25 

Horizontal Stabilizer & 

Ruder Attachments (Alloy): 

• Alloy 25 

Hydraulic Systems (Alloy): 

• Alloy 25 

Fuel Systems (Alloy): 

• Alloy 25 

Wing Attachments (Alloy): 

• Alloy 25 

Doors & Hatches (Alloy): 

• Alloy 25 

Landing Gear 

Components (Alloy): 

• Alloy 25 

Flight Attendant 

Jumpseat spring (Alloy): 

• Alloy 25 

Safety Slide 

Mechanism (Alloy): 

• Alloy 25 



Beryllium Products 

 

 Commercial guidance systems 

► X-ray windows  

► Optical instruments 

► High-end audio 

 



Beryllium in Aerospace 

 Telescopes 

 Hubble 
 Webb 

 

 

 

 Spacecraft  

 Mars Rover 
 Space Shuttle 
 Cassini Orbiter 
 Optics in weather  
 Forecasting satellites 



  Beryllium - SDS  

Key Hazard is respiratory: 

 

 

 

 

 

 

 

May cause cancer by inhalation. Causes damage to organs 
(respiratory system) through prolonged or repeated exposure 
by inhalation. 
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  Lung Cancer Potential  

Does research suggest that beryllium could 
increase the risk of lung cancer (in any 

chemical form, or at any dose)? 

 

 Yes, only in workers at older plants hired before 1955. 

 

 IARC (International Agency for Research on Cancer) classifies 
beryllium and beryllium compounds (jointly) as a – Known Human 
Carcinogen  

 

 The USEPA classifies beryllium and beryllium compounds as a - 
Probable Human Carcinogen 
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►Cancer risk from: one cigarette, one day without 
sunscreen, one sniff of gasoline? 

►What is our risk of lung cancer at current beryllium 
manufacturing exposure levels? 
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In order to evaluate cancer risk, MBI followed the advice of an expert 
scientific panel and commissioned Dr. Boffetta (world leading cancer 
risk expert). 

 

 

His 2014-16 studies are the largest ever performed, covering 16,115 
workers at 15 plants, employed over an 85 year period and followed 
through 2011.  

 

No increase in lung cancer for workers exposed to insoluble or 
soluble Be since 1955 

Increased risk only for workers exposed at two oldest plants prior to 
1955 with very high soluble + insoluble exposures  

Boffetta, P, T. Fordyce, and J.S. Mandel. 2016. A mortality study of beryllium workers. Cancer Medicine. 
5(12):3369-3621. 

 

 

 

 

 

Lung Cancer Potential 
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Why was there risk prior to 1955? 
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tending the furnace 

sulfating operation 

Photos of 
Historical Lorain 

Ohio Plant: 
 

Increased lung 
cancer occurred in 
BW old Lorain and 

Cabot Corp. 
Reading plant 

where exposures 
were 

 >10s ug/m3, even 
into thousands 



Dr. Boffetta’s findings: 
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Facility Lung cancer increased risk? 

Elmore                 NO 

Tucson                 NO 

Shoemakersville                 NO 

Distribution Centers                 NO 

Perkins                 NO 

St. Clair                 NO 

Chester                 NO 

Delta                 NO 

Luckey                 NO 

original Lorain 
(burned down in 1948) 

                YES 

Facility SMR 95% confidence 

Elmore 0.75 0.59 – 0.94 



  

Beryllium Health Risks 
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Acute Beryllium Disease 
 

Lung Cancer 

Skin Irritation 

CBD – chronic beryllium disease 



Chronic Beryllium Disease 
(Pathophysiology) 

►Our lungs primary function is to exchange gas     
(oxygen in & carbon dioxide out) and require: 

► High surface area, thin fragile membrane, efficient air 
movement  
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Chronic Beryllium Disease 
(Pathophysiology) 

20 



Chronic Beryllium Disease 
(Pathophysiology) 
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      microscope 

CT scan 

lung biopsy 



Clinical Chronic Beryllium Disease  
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Causing 

► GRANULOMAS 

► reduce oxygen diffusion to the blood 

► FIBROSIS  

► shrinks lungs, stiffens lungs, 
narrows airways 

 

 

 

► shortness of breath, dry cough, 
wheeze, fatigue, night sweats 
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4.2 
NOTE TO PHYSICIANS 

Treatment of Chronic Beryllium Disease:  

There is no known treatment, which will cure chronic beryllium disease. Prednisone or other 
corticosteroids are the most specific treatment currently available. They are directed at 

suppressing the immunological reaction and can be effective in diminishing signs and symptoms 

of chronic beryllium disease. In cases where steroid therapy has had only partial or minimal 
effectiveness, other immunosuppressive agents, such as cyclophosphamide, cyclosporine, or 

methotrexate, have been used. These latter agents remain investigational. Further, in view of the 

potential side effects of all the immunosuppressive medications, including steroids such as 
prednisone, they should be used only under the direct care of a physician. In general, these 
medications should be reserved for cases with significant symptoms and/or significant loss of 

lung function. Other symptomatic treatment, such as oxygen, inhaled steroids or bronchodilators, 

may be prescribed by some physicians and can be effective in selected cases. 



             CBD Incidence Rate 
                    are we improving?  
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A total of 256 cases of CBD 

hired after 2001 



CBD epidemiology,  
prior to major interventions  

NIOSH/Materion Brush, surveyed workers in 1999  (only those hired since 1993) 

 

 

 

 

 

 

Schuler CR et al. Sensitization and chronic beryllium disease at a primary manufacturing facility, part 3: 
exposure-response among short-term workers. Scand J Work Environ Health. 2012;38(3):270-281 

 

►    Within 6 years of employment, 8.0% developed CBD 
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                 CBD rate, based on years worked  
 
 1 year of employment,             0% had CBD 
 2 years of employment,            1.1% had CBD 
 3 years of employment,            3.8% had CBD 
 4 years of employment,            3.3% had CBD 
 5 or 6 years of employment,    8.0% had CBD 
 
 



Principles of Prevention 
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► Reduce worker airborne beryllium exposures consistently below 
0.2 ug/m3 (the lowest occupational health standard in the US) 
using respiratory protection 

 

► Prevent personal contamination 

 

► Adequately ventilate or contain all beryllium dust producing 
tasks 

 

► Prevent beryllium migration away from the process and facility 

 

► Train our employees to understand the principles of prevention 

 

 

 



  
Beryllium Management Plan 

Keep Beryllium 

Work areas clean and shipshape In the work process 

Out of the lungs In the work area 

Off the skin On the plant site 

Off of clothing Workers prepared to work safely 
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CBD epidemiology, 
improvement since major interventions  

►Since the implementation of interventions in 2001, only 
four Materion employees hired since then have been 
diagnosed with CBD/lung sensitization. 

 

 

 

 

►Materion has hired more than 1081 beryllium 
employees, since 2001 

 

►Of all hired over the past 16 years, 0.4% developed CBD 
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              Site         Hire year    Diagnosis year 

          Elmore             2004            2013 

          Elmore             2004            2015 

          Elmore             2006            2016 

          Elmore             2005            2017 



►1. Primary prevention: Engineering and work practice 
controls to reduce Be exposure in targeted processes 
(follow through with the Beryllium Management Plan) 

 

►2. Interventions for individuals that acquire an increased 
risk for CBD during their course of employment (BLPT 
testing) 

 

►3. Identification of individuals with an innate susceptibility 
to develop CBD at even very low exposure levels (genetic 
testing aimed at the immune system)   

 

 

 

 

Strategies to further decrease the CBD 
incidence rate  
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ACQUIRED RISK FOR CBD 
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Good Health 

 
Beryllium Sensitization (allergy) 

   

clinical CBD 

st
ar

t 
em

p
lo

ym
e

n
t 

 

re
ti

re
m

e
n

t 
an

d
 b

ey
o

n
d

 

 possibly fatal 

subclinical CBD 
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 1st  Be Presentation 

Possible Complexation 

Immune Gear Up 

Further Be Presentation 

CBD 

Beryllium in 
solution, or as 
embedded 
particles 



Chronic Beryllium Disease (Diagnosis) 
► Immunologic sensitization precedes CBD, so test for this 

with a blood test 

►Beryllium lymphocyte proliferation test (BLPT) 

     Jon M. Hanifin, UCSF and others   
  

 

 

Test Process is: 

1. Draw blood 

2. Expose it to beryllium salts (6 separate samples) for 
several days 

3. Determine if lymphocytes react to it 
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    Chronic beryllium disease 
(diagnosis) 
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BLPT Test Interpretation 
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Chronic beryllium disease (diagnosis) 
 

     CBD = BeS + lung granulomas 

 

This is the definitive “gold standard” diagnosis 

________________________________________  

 

There is also, 

 

   Be lung sensitization = positive BLPT of lung fluid 
 

 



      Acquired risk rate has improved  
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WHAT IS THE ACQUIRED RISK IF 
BLOOD SENSITIZED TO BERYLLIUM?  
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improvement 
since 2001 
hiring 



Epidemiology of Conversion  
An Official American Thoracic Society Statement:  

Diagnosis and Management of Beryllium Sensitivity and Chronic Beryllium Disease 

John R. Balmes, Jerrold L. Abraham, Raed A. Dweik, Elizabeth Fireman, Andrew P. Fontenot, Lisa A. Maier, 

Joachim Muller-Quernheim, Gaston Ostiguy, Lewis D. Pepper, Cesare Saltini, Christine R. Schuler, Tim K. Takaro, 

and Paul F. Wambach; on behalf of the ATS Ad Hoc Committee on Beryllium Sensitivity and Chronic Beryllium Disease, June 2014 

 

“Based on the limited evidence about determinants of 
progression, it seems prudent for workers with BeS to 
avoid all future occupational exposures to beryllium, 
even though wage and job loss can occur when a worker 
with BeS is medically precluded from further exposure to 
beryllium.” 
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                INNATE RISK - GENETICS  

 

This is an immune system detector on an APC (antigen 
presenting white blood cell). 
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The fit is 
both 
physical 
and 
chemical 

For example, 
this is a virus 
that the APC 
detects 



Genetics  
►Chromosome 6 codes for: 

►HLA-DPB1 beta1-chain of MHC II (i.e. the antigen 
detector) 

Luca Richeldi and Cesare Saltini, University of Modena 1993, identified the  
CBD-associated gene marker HLA DPGlu69 

 

 

 

 

 

► In 1993 we learned - If glutamic acid is coded at 
position 69 of that protein molecule, the risk of beryllium 
sensitization and CBD is increased. 1/3rd of the 
population carry the Glu69 marker.   
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Genetics - HLA-DPB1 (Antigen 
Detector) 
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GLU β69 

  



               INNATE RISK - GENETICS 
► Recent NIOSH research potentially improves the predictive value of 

genetic screening by considering chain locations in addition to glu69 
that affect electronegativity 

► Kreiss K, Fechter-Leggett E, McCanlies EC, Schuler CR, Weston A. 
Research to Practice Implications of High-Risk Genotypes for 
Beryllium Sensitization and Disease. JOEM. 2016;58(9)855-860 
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         INNATE RISK - GENETICS 
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0.0 
 
13.4 
 
16.7 

BeS prevalence only 

In 2016 we learned – Better characterization of the entire 
antigen detector molecule may provide a more precise 
estimate of risk 



How can we use this new knowledge? 

► This testing could be potentially useful to all employees, but particularly for 
prospective employees and sensitized employees 

 

► Together with the Cleveland Clinic, we have initiated genetic testing, that 
includes subsequent personalized interpretation/counseling 

 

► It is imperative that each individual’s genetic profile be held strictly 
confidential – only to be known by the individual and the Cleveland Clinic. 
Strict safeguards prevent Materion from receiving any employee’s genetic 
profile 

 

► Materion will not influence an individual’s employment decision made as a 
result of genetic testing 
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Summary 

►The “Beryllium Management Plan” has decreased the 
likelihood of BeS and CBD 

►BeS and CBD cases continue to be diagnosed 

►Medical experts suggest that it is prudent to leave 
beryllium manufacturing employment, if blood 
sensitized. Our Materion experience is consistent with 
this recommendation 

►NIOSH has recently published new genetic findings and 
we have proceeded, with the Cleveland Clinic, to 
implement genetic testing for the benefit of our current 
and prospective employees 
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