
Introduction

The language of the Space Act of 1958 signed by President Dwight 
Eisenhower on July 29, declaring the National Aeronautics and Space 
Administration’s purpose, intent, and responsibilities, made no explicit 
reference to life sciences. Other than broad mention of expanding sci-
entific knowledge, the only allusion to it was the call for “improvement 
of the . . . safety . . . of aeronautical and space vehicles” and the “de-
velopment and operation of vehicles capable of carrying instruments, 
equipment, supplies, and living organisms through space.” Machinery 
was given priority, and the connection with life sciences focused on crew 
safety. In March, the President’s Science Advisory Committee (PSAC) 
had noted “four factors which give importance, urgency, and inevitabil-
ity to the advancement of space technology,” beginning with explora-
tion, defense, and national prestige. Fourth was “new opportunities for 
scientific observation and experiment which will add to our knowledge 
of the earth, the solar system, and the universe.” The PSAC-listed sci-
entific goals were chronological—“early,” “later,” and “still later.” In the 
“early” category, “space physiology” took last place on a list of six science 
and technology objectives. Among the “later” aims, “biology” was third 
out of six, and “human flight in earth orbit” was at the end of the list. 
In the “still later” classification, the very last goal was “Human Lunar 
Exploration and Return.” In its conclusion, a fourth era—“and much 
later still”—listed a single objective: “Human Planetary Exploration.”1

 Space life sciences, as carried out by (or at the behest of) the National 
Aeronautics and Space Administration (NASA), came to encompass re-
search, planning, and operational activities in medicine, human safety 
and habitation, plant and animal biology, commercial biomaterials pro-
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cessing, and exobiology (the study of life in space or on other planetary 
bodies).2 Motives and expectations were of three different natures: phil-
osophical/intellectual (extraplanetary origins of life on Earth), commer-
cial (refining pharmaceuticals), and practical (crew health and safety). 
With the exception of crew issues they were future-oriented, with little 
or no payoff in the near term—but the bill was due immediately. They 
were also altruistic, meaning that they were beneficial to someone but 
not necessarily for the person or agency taking the risk or spending the 
money. It was a tricky prospect to sell voters, partners abroad, and poli-
ticians on hoped-for (but not promised) social and economic benefits in 
the future that they must pay for today—and every day until the benefit 
was realized or the effort failed. Even with crew safety, it takes much 
more than a flag on the Moon or science-fiction visions to motivate a 
nation to pay (and pay) for the same hopes when some goals have been 
only partially realized in their lifetime and others are just as distant as 
when the National Aeronautics and Space Act of 1958 was passed.
 Space life sciences had to struggle for an acknowledged and appreci-
ated place at the Agency’s table, principally because NASA was formed 
purposely as an evolution of a predecessor engineering research agency, 
the National Advisory Committee on Aeronautics (NACA). That in turn 
had been a creation of early twentieth-century US progressivism and 
“airmindedness,” corralling the brightest engineers to solve the hard-
est and most specialized problems that were then blocking aeronautical 
progress in the nation that was the birthplace of the airplane.3 NACA 
had been extremely successful, helping the United States to recapture 
the lead in aircraft design, production, and flight. However, it remained 
a research and advisory group.
 In an essay for the NASA history series Exploring the Unknown, former 
Director of NASA’s Life Sciences Division (1993–2000) Joan Vernikos 
wrote that the decision in 1961 to split life sciences into human versus 
nonhuman areas of emphasis solidified the dichotomy of life sciences 
versus engineering/physical science. It furthermore caused an ongoing 
(and enduring) lack of support from scientists outside the space agency.

Thus began the long-running saga of separating various compo-
nents of the life sciences [among] different organizations, demon-
strating the lack of understanding between engineers and medical 
practitioners on the one hand and of space scientists on the other 
that has haunted life sciences in NASA to this day. Not least of the 



Introduction   ·   3

problems was the resulting inability to consolidate life sciences ef-
forts long enough to grow and maintain an adequate life sciences 
program budget. It was not in the interest of other factions within 
NASA, who had been trying to get a foothold for their own ef-
forts, to see this new entity get established, grow, and prosper, 
competing for program dollars. Space life sciences also received 
no help from the broader life sciences community . . . [which] was 
skeptical of the value of going into space to advance knowledge 
or develop new health applications. Funding, predominantly from 
the [National Institutes of Health] and [National Science Founda-
tion], was plentiful or, at least, adequate, whereas the paucity and 
instability of its budget resulted in the deserved image that NASA 
was unreliable as a source of life sciences research funding.4

NASA and the Life Sciences, 1980–2004

This book is roughly chronological in organization, though larger themes 
may result in some things being slightly out of sequence. The Human 
Factor, a mid-1980s publication in the NASA History Series, covered life 
sciences with an emphasis on medicine and human factors, primarily 
within the Agency, from NASA’s inception to anticipation of the new 
space shuttle, 1958–1980.5 NASA-sponsored histories of the Agency’s 
exobiology work, primarily by Chief Historian Steven Dick, allowed 
this book, which began life in 2005 as NASA Contract #NNH05CC40C, 
to keep that very different field out of the mix. Medical privacy laws 
put much of that topic beyond reach. This is not a history of the space 
shuttle program or of any space station program. The intent here is to 
document and explain the accomplishments and ever-changing status 
of NASA’s traditional life sciences endeavors from 1980 to the end of 
2004, acknowledging specific events, people, challenges, and outcomes. 
At times the focus is more on outside agents than NASA’s internal work-
ings because the space shuttle and space station programs reframed hu-
man space exploration and broadened its scope immensely as corpora-
tions, academia, other government agencies, and foreign space agencies 
became an integral part of US activities.6 The time span may seem 
awkward, as institutional histories typically examine a major program, 
war, event, or administration. In this instance, 20 years (1980–2000), 
although ending with the millennium, was insufficient. It ignored the 
Columbia disaster, situated the International Space Station (ISS) in orbit 
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but without so much as a robot arm or Destiny lab, and disregarded all 
politics after the Clinton-Gore-Goldin years and governmental changes 
after 9/11. The reorganization of the Office of Life and Microgravity Sci-
ences and Applications (OLMSA, also known as Code U) into its own 
enterprise, the Office of Biological and Physical Research (OBPR), took 
place in 2000.7 However, President George W. Bush’s January 2004 an-
nouncement of a new Vision for Space Exploration (VSE) essentially 
put the brakes on most of the existing life sciences research, shifted 
organizational boundaries significantly, and closed down some lines of 
inquiry. Thus 2004 became the final calendar year covered in this vol-
ume, but with glimpses of 2005 and beyond.
 Chapter 1 begins with preparations and goals for the first shuttle 
launch and goes through the first serious setback, the Challenger ac-
cident in January 1986. Hopes had soared because the maiden flight 
marked the permanent return of US astronauts to space, but also be-
cause NASA had grossly overpromised what the new vehicle could do. 
Per Space Act mandate, but also as an attempt at sparking grassroots 
backing, NASA solicited the participation of high school and college 
students in designing science experiments to fly on board the shuttle. 
It courted industry and subsequently the first corporate astronaut flew 
three times, seeking to develop a marketable drug in orbit.8 The Agency 
promised to put the first teacher and the first journalist in space to in-
crease understanding of and support for its work among the public. 
Originally intended to transport humans, cargos, and experiments be-
tween Earth and a space station, the shuttle instead wound up being 
itself the destination when tight budgets delayed construction of a sta-
tion until 1998, about halfway through the shuttle program’s expected 
lifetime.
 Chapter 2 focuses primarily on astronaut diversity, then discusses 
environmental issues in space as engineers and scientists worked to 
keep astronauts healthy and productive on the job, which meant close 
scrutiny given to clothing, habitats, and the work environment, includ-
ing life-support systems. Human physiology had always been part of 
the experiment of space flight, and with the shuttle program the NASA 
astronaut corps began to include individuals who were not middle-aged, 
white, male US military pilots. Women, minorities, the relatively un-
trained, and the elderly drastically altered the sample population avail-
able and changed the questions asked, the methodology, the results, 
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the goals, and the Earth applications of both in-flight and ground-based 
biomedical research forever.9

 The causes and outcomes of the Challenger accident in 1986 have been 
written about extensively elsewhere and so are not the focus of Chap-
ter 3. However, it and the increasing emphasis in the late 1980s on the 
anticipated space station Freedom underscored the need for safety and 
life support systems to be designed into vehicles and habitats, including 
escape mechanisms and rescue vehicles. This also included planning for 
medical operations aboard the station and new thinking about ways to 
put experiments in orbit when no shuttle was available.
 Chapter 4 discusses how outside agencies questioned NASA’s under-
lying peer review system in the 1990s, charging that the system was 
inadequate for selecting the best experiments to fund and that data 
obtained was insufficient for analysis and inadequately disseminated. 
The respect and support of outside scientists would be crucial if the 
planned station centrifuge, on which fundamental life scientists were 
pinning great hopes, were to achieve credible results. This chapter also 
focuses on some specific research projects in low-Earth orbit: Spacelab 
and Extended Duration Orbiter missions. These examined physiological 
changes due to weightlessness, such as muscle degradation and ortho-
static intolerance, and countermeasures to the space environment, and 
included Neurolab, a Spacelab mission dedicated to brain research.
 Work on Earth is the focus of Chapter 5: ground-based research at 
the Agency and in academia, educational programs, and collaborations. 
The Clinton administration focused its efforts on the domestic econ-
omy, giving rise to the “faster-better-cheaper” years of Administrator 
Daniel Goldin.10 Creating consortia of foreign and domestic university 
and industry members to identify and find solutions for specific medi-
cal stumbling blocks was one strategy. Johnson Space Center (JSC) in 
Houston was lead Center in that effort, supported by the National Space 
Biomedical Research Institute (NSBRI), Universities Space Research As-
sociation (USRA), and the Bioastronautics Critical Path Roadmap strat-
egy for related issues, specifically risk assessment and safety.11

 Chapter 6 describes the approach NASA took to devising strategies to 
protect space inhabitants. With the goal of long-term human habitation 
in mind, be it the planetary surface habitats of the Space Exploration 
Initiative (SEI) in the early 1990s or the new ISS at the end of the decade, 
radiation received greater scrutiny. Radiation research was a textbook 


