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The quest to understand and control aging has led University of Chicago biologists * NASA Software
Leonid Gavrilov and Natalia Gavrilova to draw inspiration from what might seem
Enables Satellite Selfan unlikely source: reliability engineering.
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The reliability-engineering approach to understanding aging is based on ideas, methods,
and models borrowed from reliability theory. Developed in the late 1950s to describe the
failure and aging of complex electrical and electronic equipment, reliability theory has been
greatly improved over the last several decades. It allows researchers to predict how a
system with a specified architecture and level of reliability of the constituent parts will fail
over time. But the theory is so general in scope that it can be applied to understanding
aging in living organisms as well.
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In reliability theory, aging is defined through the increased risk of failure.
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An immediate consequence of the last observation is that there is no fixed
upper limit to human longevity--there is no special number that separates
possible from impossible values of a life span. This conclusion flies in the
face of the common belief in the existence of a fixed maximal human life
span and a biological limit to longevity.
The University of Chicago researchers were able to adapt reliability theory
to biological aging by thinking of humans as a collection of redundant parts
that do not, in themselves, age. But to get the model to work exactly,
Gavrilov and Gavrilova had to make a radical assumption. Instead of
humans starting life in pristine condition, the reliability equations suggest
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that we actually start with a great many defective parts. "If we accept the
idea that we are born with a large amount of damage, it follows that even
small improvements to the processes of early human development--ones
that increase the numbers of initially functional elements--could result in a
remarkable fall in mortality and a significant extension of human life," write
Gavrilov and Gavrilova.
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