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Outline 

• What has happened internationally 
 

• An international model of cooperation             
 

• Progress October 2012 –  the World Injury 
Conference 

 

• Developments in 2013 
 

• Lessons and issues for us all 
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The International Response 
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The model 

• Data analysis and diagnosis 
• An emerging issue 
• The mechanics of injury  
• Difficult diagnosis 
• Difficult prognosis 
• Alarming trends in some countries 

• Education & Awareness 
• Awareness and research 
• Collaboration and advocacy 
• Education/Marketing strategies  
• Partnerships and joint badging  
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The model (cont.) 

• Regulatory issues & responses 
• Options and Limitations 
• Product Standards and their role 
• Voluntary versus mandatory standards 
• Impact of education & awareness on regulation  

• Technology responses 
• Guards and mechanical devices  
• Warnings and labeling 
• Packaging restrictions 
• Cell design innovation  
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A Picture at October 2012 

• 2 hour workshop at World Injury Conference 
• 15 presenters  
• doctors, researchers, child injury prevention, regulators, 

industry, R&D. 

• Awareness programs in place in USA, Australia 
• New Zealand developing awareness program 
• Data quality is improving but still problematic 
• Research into product issues progressing 
• Growing commitment to resolve the underlying 

issues 

6 



Progress in 2013 – USA 

• Voluntary Standards Committee considering 
warnings, language and icons 

 

• Energizer – child resistant packaging; safety 
tabs on batteries in 3 languages 

 

• Standardising requirements across industry 
 

• Companies working on the issue 
 

• Requirements for compartments being 
revised 
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Progress in 2013 – Australia 

• Awareness program continuing – re-launch 
planned 3rd quarter 2013 

 
• Case-by-case recalls 

 
• Resurveyed market re use of warnings 

 
• To convene industry conference re. display, 

packaging and warnings - July 2013 
 

• Shift focus to improving battery compartment 
security 
 

8 



Progress in 2013 – New Zealand 

• Planning meeting – 10th June 
• Multifaceted issue 
• Multi-agency dialogue 

 

• Key issues 
• Material for first responders (emergency / doctors) 
• Kit for community groups 
• Spent battery disposal structure 
• Improved advice with batteries (packaging) 
• Standards tightening (subject to limitations) 
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Progress in 2013 - Europe 

• Safe Kids Germany taking the lead 
• Generally not seen as an issue 
• Reviewed with 5 poisons control centres 
• Estimate 800 German cases pa – no severe symptoms 

or complications 

• But why? – No firm evidence for any option 
• Products have child proof compartments? 
• Still use keys more than remotes? 
• Intensive supervision of young children? 
• Very good medical care / diagnosis? 
• Parents go immediately to Emergency? 
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A Holistic 5-Pronged  
Approach to Preventing  

Lithium Coin Battery Ingestions  
 1. Education/Outreach 

“Battery Controlled”, Letters, 
Poison Control Center Funding 

2. Battery Compartment Design 
Consumer Electronics Association 
Other Battery and Electronic Standards 
More Than Toys 

3. Warning Copy 
Global Standards 
Company Efforts 4. Packaging 

Child Resistant 
5. Battery Design 
The battery itself, or 
added features to the battery 

   

The Association of Electrical and Medical 
Imaging Equipment Manufacturers 

www.NEMA.org 
703.841.3200 

 

 
RISK OF SERIOUS INJURY FROM BATTERY INGESTION: 

WHAT DOCTORS NEED TO KNOW 
 
Dear Pediatrician:  
 
The National Electrical Manufacturers Association (NEMA) is working with the National Capital Poison Center (NCPC) to alert 
doctors, parents and electronic product manufacturers to potentially fatal or debilitating injuries caused by ingestion of 3 volt 
lithium coin cells (also called lithium button batteries).  The most serious injuries are usually associated with 20 mm diameter lithium 
button batteries (between the size of a US penny and nickel).  A photo example and a listing of popular sizes are shown below.  
 

 

 
 

Popular sizes 

CR 2016 
CR 2025 
CR 2032 

The recommendations of this 
letter apply to any 3 volt CR or BR 

type lithium coin battery. 

 
As use of lithium button batteries in electronic devices has grown, the NCPC has noticed an increase in ingestion incidents that 
involve them, particularly among children younger than 4 years.  Some ingestions have led to serious injury and even death, in large 
part due to an electrical current from the battery generating hydroxide through an electrolysis reaction that occurs when the battery 
is in contact with tissue fluids. The hydroxide which forms causes alkaline burns and perforations of the esophagus.  Serious injuries 
can occur in as little as two hours.  Complications include tracheoesophageal fistulas, esophageal perforation, esophageal strictures, 
mediastinitis, vocal cord paralysis, tracheal stenosis, spondylodiscitis, or exsanguination from fistulization into a large blood vessel. 
These complications may not develop for days or weeks following battery removal. 
 
Most button batteries pass through the gut uneventfully and are eliminated in the stool. However, sometimes batteries get “hung 
up” in the esophagus and cause problems. A battery that is stuck in the esophagus is especially likely to cause tissue damage.   When 
a battery is swallowed, it is impossible to know whether it will pass through or hang up in the esophagus, although ingestion of a 
larger diameter battery (20 mm or so) in a younger child (< 4 years) increases the risk. 
 

MAKE X-RAY DIAGNOSIS AND REMOVE FAST 
 

 

Sample X-rays 
 

Button Battery:  Step 
 

 

 
US Nickel:  No Step 

 

 

Button Battery 

 
Note Gap Due to Plastic Seal 

US Nickel 

 
 

5 Prongs 



Warning Copy 

(1) KEEP OUT OF REACH OF CHILDREN.  Swallowing may lead to serious injury or death.  Severe 
burns can occur within 2 hours of ingestion.  Immediately see doctor, have doctor phone (202) 625-
3333 collect.  Keep in original package until ready to use.  Dispose of used batteries immediately.  (2) 
Risk of injury due to fire, explosion or leakage.  Do not disassemble, charge, crush or expose to fire or 
high temperatures. 

LITHIUM COIN CELL SAFETY NOTICE: Keep lithium coin batteries out of the reach of small children; coin cell batteries 
can be accidentally ingested. If ingested, these batteries may leak harmful contents causing chemical burns, perforation 
of soft tissue, and in severe cases may cause death. Lithium coin batteries must be removed immediately if swallowed. 
Seek medical attention immediately. If you or your doctor suspects that a battery has been ingested-for assistance in the 
US call the NATIONAL BATTERY INGESTION HOTLINE any time at (202) 625-3333: in Canada call 416-813-5900. 
 

•   Championed work to start and continue development of 
a “keep out of reach of children” pictogram, 
circumstantially linked to IEC TC 35 work on safety 
pictograms  

•  Consideration and/or implementation of changes to warning copy 
to improve hazard description and hazard mitigation 
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• Implementing child resistant packaging that 
meets CPSC guidelines 

• Revised back panel copy to emphasize 
potential consequences  

• Warning Sticker with tab applied to the back 
of coin lithium cells (inside pack) which helps 
to further reinforce awareness of the issue 
 

Packaging 
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• Created front package icon warning to  
keep out of reach of children 

• Made from more durable and flexible materials  

Packaging Innovation 
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5. Battery Design 
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While there have been numerous different ideas 
suggested by various parties, Energizer’s approach is to 
 
1) Understand the fundamental root cause(s)  behind the 
ingestion hazard and investigate battery design changes 
that could mitigate or eliminate the hazard.  

 
2) Investigate other specific battery design changes that 
we view as the most viable, for example, colorant as an 
early ingestion indicator. 



• Root cause for the damage: 
• Battery voltage (>1.2V) hydrolyzes the water into Oxygen 

and Hydrogen.  
• Oxygen reacts with the battery, generating hydroxyl 

compounds, raising the pH of the saliva within a few 
minutes. 

• Highly corrosive saliva damages the esophageal tissue. 
 

• Design Change Considerations: 
 No reaction at all  (prevent hydrolysis) 
 pH neutral hydrolysis reaction  
 No hydroxyl ion [OH-] accumulation 

 

 
 

In Short 
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Battery Design . . . more 
• Improve x-ray visibility for faster recognition of the coin 

battery (versus monetary coin) 
 

• Bittering agents and emetics, need to understand efficacy 
 

• Pressure switch to disconnect voltage 
 

• Encapsulating all or part of battery is not reliable 
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Lessons for all of us - 1 

• Collaboration works – looks at all the core 
issues 

 

• Joint badging + simple, single message works 
 

• Poor evidence is difficult to overcome – 
inadequate data, collected at the wrong time 

 

• Difficult diagnosis vs. different approaches of 
the medical system 
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Lessons for all of us - 2 

• Community issue  
• Awareness vs. behaviour 
• Require different program structures 

       

• Appropriate regulatory response when  
• Broad access to batteries? 
• The product works, but can be dangerous to some 

people if “miss-used” (in mouth, up nose, in ear)? 
 

• The long-term key – innovation and 
technology 

 

• The impact of culture and environment 
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Thank You 

Eric Chalmers 
• Kidsafe ACT Inc. 
• chalmers@netspeed.com.au  
• Tel: +61 2 6290 2243 
• Cell: +61 24 0209 7339 
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