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Lead-Free Solder Makes 
Electronics Production Safer

Iowa State University-Ames

Because of its harmful impact on 

human health and the environment, 

lead has been removed from many 

commonly used products. However, 

lead-based solder is still used in the 

manufacturing process, especially 

for electronics. Discarded computers, 

cell phones, and other electronic 

devices are a major source of lead 

contamination in landfi lls.
In partnership with Sandia National 

Laboratory in New Mexico, Iowa State 
University-Ames researchers patented 
a new type of lead-free 
solder technology in 1996. 
Funding was provided 
by the Department of 
Energy and the Iowa 
State University Research 
Foundation.

The tin-silver-
copper solder has 
superior performance 
characteristics compared 
to other lead-free 
alternatives on the 

market, such as a lower melting 
temperature and greater strength. These 
properties are especially important in 
prolonged high-heat conditions, such 
as those found in computers and cell 
phones. 

Besides protecting the environment, 
eliminating lead from the solder used in 
manufacturing makes companies more 
competitive in the global marketplace. 
For example, Europe strictly limits the 
amount of lead and other hazardous 
materials contained in electronic 
appliances, and a similar initiative is 
being considered in Japan. Accordingly, 
Iowa State University’s technology is 
gaining international interest. To date 
there are 61 licenses in 16 different 
countries.

Storage Medium Protects 
Sensitive Biological Materials

University of Wisconsin-Madison

Preserving the structural and 

functional viability of biological 

materials is essential for biochemical 

and biomedical research. However, 

protective agents that are commonly 

used today, such as fi sh proteins, are 

only effective with certain sample 

types. Now researchers at the 

University of Wisconsin-Madison 

have invented a preservation 

medium that works well with a 

variety of biological materials.
A new preservation and storage 

medium for biological materials was 
developed in 1999 by Juan DePablo, 
Ph.D., professor of chemical engineering 
at the University of Wisconsin. Funding 
was provided by the National Science 
Foundation and Rhodia (now part of 
Danisco Co.). 

Disclosed in 2000, the preservation 
medium is a mixture of monosaccarides, 
polysaccarides and phosphate 
ions. It works as a cryopreservative 
that stabilizes biological materials during 
freezing and/or drying processes, 
while maintaining the structure and 
function of these samples. Compared 
to other storage mediums on the 
market, this material provides longer-
term stable preservation over wide 
ranges in temperature and humidity, 
works well for both freeze-drying and 
ambient-temperature drying and is less 
expensive.

Many biological materials can be 
preserved using this new medium, 
including enzymes, proteins, viruses, 
vaccines, tissues, blood, foodstuffs, 
semen and nucleic acids. This 
technology can also be used for 
increasing the shelf life of temperature-
sensitive health-care supplements, such 
as probiotic capsules and powders, as 
well as freeze-dried bacterial cultures 
used in the dairy industry.

Iver Anderson, senior metallurgist at the U.S. Department of Energy’s 
Ames Laboratory, uses tongs to remove a soldered sample from the 
hot plate to place it on a chill block for cooling and 
solidifi cation of the solder joint sample. 

Photo courtesy of the U.S. Department of Energy’s Ames Laboratory.
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