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Introduction

Multiple toy recalls in 2007 due to lead 
paint

Apply quality engineering techniques to 
solve problem



Problem Size

74 toy recalls in 2007
38 recalls due to lead paint levels
All recalled toys were produced in China 
and Hong Kong
No injuries or incidents from recalled toys
Pareto Analysis
CPSC published list of recalled toys







Recalled Units Variance

Control chart constructed for the number 
of units affected for each recall
Initial points in control, later points not in 
control
1 point outside the +1σ control limit
1 point outside the +2σ control limit
1 point outside the +3σ control limit



Control Chart – Units per Recall



Health Effects
Studies began in the 1920’s
Low level of lead exposure to children

Reduced IQ
Learning Disabilities
Attention Deficit Disorders
Stunted Growth
Impaired Hearing Kidney Damage

High level of lead exposure to children
Mental Retardation
Coma
Death



Biological Impact of Lead

Lead has no benefit to human body
Mimics other metals (calcium, iron, zinc)
Prevents molecules from producing 
enzymes
Delta-aminoevulinic acid dehydratase (ALAD)



Blood Lead Levels

Measured in micro grams per deciliter
Below 10 µg / dL is normal
Above 50 µg / dL is a serious concern
Measured through finger stick or venous 
sample



http://fcs.tennessee.edu/healthsafety/lead/tnchldleadpois.pdf



http://fcs.tennessee.edu/healthsafety/lead/tnchldleadpois.pdf



Cases

Oregon 2003
4 year old swallowed object containing 38.8% lead
BLL of 123 µg / dL 
Hospitalized, but recovered

Minnesota 2006
4 year old swallowed object containing 99.1% lead
BLL of 180 µg / dL 
Resulted in death
50.52% standard deviation of lead content of similar 
objects from same manufacturer



Detection Methods

Portable X-ray fluorescence (PXRD)
Devices cost over $8,000

Chemical Spot Test
Household Kits

Inaccurate results
False positives
False negatives



Congress

Lead Contamination 
Control Act of 1988

Clean Air Act
1990

President

Lead Contamination 
Control Act of 1988

Federal Hazardous
Substances Act
1500.17(a)(6)

Consumer Product
Safety Act

1303

Laws and Regulations



Centers of Disease
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Environmental 
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Department of 
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Services
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Public Law
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President
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Industry Roles

Disney:  Inspecting toys on shelves
Toys ‘R’ Us: More inspections
Charities:  Checking all toys against recall 
lists;  some rejecting donations

Goodwill
Salvation Army
Toys for Tots



Location of Contamination

Lee Der Industrial Co
Manufacturer in China
967,000 recalled units
Chinese government banned company from exporting
Executive commits suicide

Hansheng Wood Products Factory
Manufacturer in China
1.5 million recalled units

Long supply chains in China make finding 
source difficult



Regulation Enforcement

No apparent punishment for companies 
selling contaminated products, aside from 
economic impact and ruined reputation
Sale of recalled products over the Internet
CPSC:  400 employees



Recommendations

Quality Techniques
Detailed Supply Chain
Sampling Techniques
Operating Characteristic Curve

AQL
LTPD
Producer’s Risk
Consumer’s Risk

Six Sigma project to reduce lead in products
Control Charts (X bar, R)


