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History of Space Medicine − The Formative Years at NASA 
Charles Berry, M.D., M.P.H., Wyckliffe Hoffler, M.D., Clarence Jernigan, M.D., Joseph Kerwin, M.D., and Stanley Mohler, M.D.

FOOTNOTE:

This article summarizes presentations originally given as a panel at the annual meeting of the Aerospace Medical Association in 2008 It is hoped that this will be the first of an annual series on Space Medicine History sponsored by the Space Medicine Association.

Abstract: 

Almost nothing was known about the effect of space flight on human physiology when in May of 1961, President J. F. Kennedy committed the United States to land a man on the Moon and return him safely to Earth within the decade. There were more questions than answers regarding the effects of acceleration, vibration, cabin pressure, CO2 concentration, and microgravity. In addition, there were te external threats to life, such as solar and ultraviolet radiation, meteorites, and extreme temperatures. There also issues for which the physicians and scientists could not even formulate the questions. And there was no time for controlled experiments with the required numbers of animal or human subjects. Of necessity, risks were evaluated, and mitigated or accepted based on minimal data. In this panel, pioneers in space medicine at NASA looked back on the development their field. The authors related personal anecdotes and discussed the roles of various people and presented examples of contributions to emerging U.S. initiatives for human space flight. Topics included the development of quarantine facilities for returning Apollo astronauts, the struggles between operational medicine and research personnel, and the experience of being the first U.S. medical officer to experience weightlessness on orbit. 

Randolph-Brooks: USAF Support of Space Medicine –1949-58

Stanley Mohler

The Department of Space Medicine at Randolph-Brooks U.S. Air Force facilities, San Antonio, Texas, contributed significantly to the development of space medicine as a discipline. Colonel Harry G. Armstrong, USAF, MC, Commandant, School of Aviation Medicine, Randolph AFB, proposed a new Department of Space Medicine for Randolph, which began February 9, 1949. While stationed in England, Armstrong had witnessed on September 8, 1944, a Nazi V-2 rocket as it flew supersonically toward the London area (the V-2 used ethanol from potatoes for fuel). Armstrong recognized that the V-2 suborbital rocket flights were opening the space age to the world. He had successfully pressed his superiors to establish at Randolph a major U.S. medical support program that would be an enabler of human space flight. Armstrong served as the acting director of the new program until Hubertus Strughold, M.D., Ph.D., was appointed director (1949). Armstrong became Surgeon General, USAF, in 1949, and achieved the rank of Major General. He was succeeded as Commandant of the School of Aviation Medicine by Brig. Gen. Otis Benson, USAF MC, who served from June 1949 to May 1953, and who served again as Commandant from September 1956 to August 1960.

Some of the scientific research and medical personnel in the Department of Space Medicine were Hubertus Strughold, M.D., Ph.D., Director and Professor of Space Medicine; Bruno Balke, M.D.; Paul Campbell, M.D.; Hans Clamann, M.D.; Robert T. Clark, Ph.D.; Siegfried Gerathewohl, Ph.D.; Fritz Haber, Dr. Ing.; Heinz Haber, Ph.D.; Ulrich Luft, M.D.; Julian Ward, M.D.; and Willard Hawkins, M.D.Lt. Col. George Steincamp, USAF MC, George T. Hauty, Ph.D., and H. D. Stallings, USAF pilot, were additional participants. 

Important research conducted by the Space Medicine Department at the USAF Randolph AFB from 1949 to 1959 included the following projects: 

· Parabolic Flight: Oral Fluid, Food Intake

· Parabolic Flight: Visual Function

· Parabolic Flight: Oculo-Agravic Illusion

· Sealed Cabin Human Isolation Studies 

· Physiologic Requirements − Sealed Cabin

· Cardiodynamics During Weightlessness

· Brightness Contrast and Target Identification

· Bailout at Very High Altitudes

· Psychophysics of Weightlessness 

One of the notable studies was conducted beginning February 9, 1958. For 7 days, Airman 1/C Donald G. Ferrell served as the research subject enclosed within the new “sealed space cabin simulator.” It was designed by Dr. Fritz Haber and built by the Guardite Company, Chicago. The chamber was delivered to Randolph AFB in 1954. Captain Julian Ward, USAF MC, was the project officer for Ferrell’s “flight.” A 10-day follow-on study was undertaken utilizing a two-person “sealed space cabin simulator.” Dr. Bruno Balke and Master Sergeant Samuel G. Karst were the subjects. Dr. Robert T. Clark, in charge of the tests, reported that the two men emerged in good physical condition and that “...men could undergo the hardships of high altitude without harming their physical performance” (Engle and Lott, 1979).

From 1951 to 1960, personnel in the department published 56 space-related papers in the Journal of Aviation Medicine on various topics concerning the safety of humans during space flight.                              

In 1958, the National Aeronautics and Space Act created the National Aeronautics and Space Administration to plan, direct, oversee, and support the U.S. civilian space flight activities, including human space flight. In 1959, the School of Aviation Medicine moved to Brooks AFB, becoming the School of Aerospace Medicine. 

A forward-looking paper by Major Charles A. Berry, USAF MC, “The Role of Physical Standards in Jet and Rocket Aircraft Flight” (Berry, 1958), foresaw the coming extension of flight surgeon duties to encompass the realm of space flight. Dr. Berry was the mission flight surgeon for Apollo, including the epochal Apollo 11 mission wherein Neil Armstrong and Edwin “Buzz” Aldrin became the first humans to walk on the Moon, July 20, 1969.

Medical Support of the Apollo Program

Charles A. Berry

To understand how the flight surgeon functioned during the Apollo Program, it is important to look at the environment at that time. President Kennedy had given NASA an incredible task: “Send men to the Moon and return them safely to Earth within the decade (before 1970).”  This mandate was given after only one successful suborbital space flight by Al Shepard on May 5, 1961. Our nation’s science community questioned the ability of humans to do such a mission and even to fly safely in space. The evidence base was minimal. The Mercury Program exposed two astronauts to 15-minute suborbital flights and then four astronauts to orbital flights of about 5, 5, 9, and 34 hours. The Gemini Program exposed 16 astronauts to 10 orbital flights of varying durations, including the vital 4, 8, and 14 days similar to the durations of the planned lunar flights. Four astronauts had flown twice. With so few space flight exposures, there was uncertainty about whether space flight effects were individual reactions or common reactions, and if they were due to space flight, confinement, or weightlessness. 

On the political front, the Cold War with the Soviet Union was in full force and it carried over into space flight accomplishments. Each space flight was a battle in the Cold War. There was pressure for each launch to go on time and to accomplish mission objectives to show our success. President Kennedy stated that all our activity would be done in full view of the public, with the press including television, having full access. Press conferences were required after shifts in the Mission Control Center, and in those conferences, and during TV or other interviews, medical data had to be revealed and explained. It was impossible to avoid the findings being linked to specific astronauts. This created difficulty in relations between astronaut and flight surgeon, and the usual pilot/astronaut fear and distrust of flight surgeons, due to concerns that flight status would be affected, was exacerbated. Our ability to obtain the necessary data to prove the capability of humans in space was impaired. Although the flight surgeon’s goal is to keep astronauts flying, the distrust persists. It was a constant challenge to convince the astronauts that if they would report medical difficulties early, the problems could be corrected and the astronaut would stay in or be returned to flight status. 

Although completely experimental from the standpoint of experience base, these space flights were important “operations” and we needed to perform as though it was an “operational environment.” From the scientific community perspective, I was accused of being too operational and not research-oriented enough. NASA is an engineer’s world, so flight surgeons and all members of the medical team had to learn to speak some of their language and they had to learn some of ours. Compromises had to be made, and I carefully related our in-flight medical research to problems that might impede our progress in space flight, particularly in getting to the Moon and back. 

In this environment, direct input from the flight surgeon team to the highest managerial levels was vital for Apollo to succeed. Thankfully I had a direct line of communication with NASA Administrator Jim Webb, Manned Spacecraft Center Director Bob Gilruth, Apollo Program Director George Low, Director of Flight Operations Chris Kraft, and Director of Crew Operations Deke Slayton. Before the Apollo missions flew, the engineering community developed 0.999 reliability figures for all of the parts of the spacecraft and launch vehicles. They wanted me to do the same for man. They had an elaborate quality assurance program that enabled traceability from base metal through the development of single parts, subsystems, and systems. All of these could be tested to destruction providing a mean time to failure, and enabling 0.999 reliability figures. I had repeatedly said that I could not do that for astronauts; I had no opportunity to select the vendors, nor to have a quality assurance program developed for parts or subsystems or systems, and certainly could not test any of them to destruction. However, I maintained that man would prove himself equal to any of the engineers’ hardware.

In October 1966, an important milestone meeting regarding our readiness for a lunar landing mission was held at the Johnson Space Center. Each of the key positions − launch vehicle, spacecraft, medical, astronaut training, and so on − had to state the readiness of their area and voice any concerns. The list of “Medical Issues for Lunar Missions” that I presented was as follows:

1. Human Capability – Physiologically and Psychologically

2. Crew Workload – EVA and Lunar Surface

3. Quarantine – Lunar Plague

4. Illness in Flight

5. Environmental ProtectionThe decision to declare that humans were ready for lunar missions had to be based on data from only four astronauts who had flown orbital flights with durations similar to those of planned lunar missions. These data did show adequate performance by the four astronauts and revealed no physiological or psychological barriers to a lunar mission. The milestone meeting was held before the last Gemini flight, Gemini 12. On the three previous flights, rendezvous with an Agena rocket had been achieved, but I had to stop the EVAs because of excessive heart and respiration rates and fogging of the helmet visors. Thus, we had one Gemini flight remaining in which to solve the EVA problem. The problem was solved on Gemini 12 by Buzz Aldrin, who used foot, waist, and hand holds during the EVA and thus had no undue workload or physiologic stress.

The next major hurdle for Apollo missions was the issue of lunar contamination. After many battles with the National Academy of Sciences, in which NASA identified no need for quarantine but the Academy claimed there was a need, President Johnson decreed that NASA would provide post mission quarantine on the first four lunar missions. As the NASA representative, I was given the task to see that such a program was developed and executed. An Interagency Committee on Back Contamination (ICBC) was formed, chaired by the director of the Center for Disease Control (CDC). There were representatives from the Departments of Interior and Agriculture and the National Academy of Sciences. It was during an acceptance review of the first Lunar Module at the Grumman plant that I overheard conversations that indicated the engineers were working to get around the quarantine. I made the difficult decision to contact the Center director and request that he call a meeting of the senior staff. At that meeting, I again explained the quarantine, which, although I did not believe it was necessary, could not be compromised. As the NASA representative I was required to sign multiple documents regarding quarantine procedures. If efforts were made to circumvent these procedures, I could not continue to state to the ICBC that NASA was cooperating. The Center director was put in a difficult position, but backed me with orders to the staff to fulfill the requirements of the quarantine. 

Quarantine was problematic in more ways than one. Just before I left Houston to supervise the 5-day preflight medical examinations of the Apollo 11 crew, I received a telephone call from a United Press International reporter. He said he had information that President Nixon was going to have dinner with the Apollo 11 crew in their quarters at Kennedy Space Center (KSC) the night before launch. He asked if I knew about this dinner and I said I knew nothing about it. He then said “Well, Dr. Berry, is that compatible with your quarantine?”  I asked him to recall a press conference that had been held with the crew wearing biological filters and sitting behind a laminar flow airscreen. He said, “But that hasn’t been set up in the crew quarters, has it?”  I said, “No.” When I arrived at the airport in Florida. I was greeted by headlines in the local newspapers blaring, “Dr. Berry prevents President from having dinner with the Apollo 11 crew.” It was in this same time period that a Harvard medical student’s book, The Andromeda Strain, was published, which added more fuel to the quarantine flame. 

Illness in flight was a primary concern. No illness had occurred during flight before the Apollo Program, but on Apollo 7, the first Apollo manned mission, all three crewmen developed upper respiratory infections during flight. This was the first flight in the Command Module that had been revamped after the disastrous fire on the pad on January 27, 1967. The crew was treated with Actifed, but the mucus didn’t drain in the weightless state, and the colds did affect mission performance. The commander defied orders to wear helmets during re-entry.

On Apollo 8, we had the first reported evidence of vestibular illness when the crew got out of their couches hurriedly to obtain equipment for measurements during the first orbit. The flight plan was to go to the Moon, orbit it, and then return to Earth. All of the crewmen had vertigo, two had nausea, and one vomited. Chris Kraft and I had a conversation with the commander that wasn’t on the open loop monitored by the press. The possibility that the crewmen had gastroenteritis was discussed, as a number of cases had been noted at KSC before flight. The commander felt it could be a reaction to Seconal used for sleep. In retrospect, I think the symptoms most likely were of vestibular origin. 

On Apollo 9, the crewmen developed upper respiratory infections before flight and had early signs at the 5-day pre-launch examination. I had to delay the launch 3 days, and was reminded daily of the cost of such a delay. But I did receive full support from management and there is no doubt that it is necessary to monitor crews before flight to prevent illness in flight .  Also during the Apollo 9 mission, severe vestibular symptoms occurred, with vertigo, nausea, and vomiting, which required cancellation of some of the EVA activity. The commander felt that all our lunar missions were threatened. 

Apollo 13 was the most difficult Apollo mission. The preflight decision to switch the Command Module pilot because he had been exposed to rubella, and the management of the LM use as a lifeboat after the oxygen tank explosion, are stories of their own. It still requires an hour with the new residents each year for me to correct the trashing of aerospace medicine in the movie Apollo 13. 

Ultimately we did send men to the Moon and return them safely in 1969 despite warnings that it would be disastrous. They did not sink in the dust on the lunar surface, the dust was not explosive in oxygen, and neither dust nor lunar rocks revealed the presence of microorganisms. Humans proved to be as important to the mission and as reliable as any of the other Apollo systems.

Relationship between the Flight Surgeon and the Research Community

· Wyckliffe Hoffler
Aerospace medicine assumed an unprecedented challenge when the world entered the space age 50 years ago. The discipline evolved from needs and unknowns that would be faced by human beings exposed to the space environment. Reducing or eliminating risks and ensuring the health and safety of space crews and success of their missions would require comprehensive collaboration among selected clinical specialties and space-peculiar researches. Quickly realizing this mandate, spacefaring nations amassed the best in relevant clinical expertise and instigated broad programs in applied research to fill the existing knowledge voids. Few were confident of an exact path to a lunar landing, with which President Kennedy soon challenged the nation.

My career in aerospace medicine began when I entered the U.S. space program in July 1968, just before the first manned Apollo mission. Ever since Alan Shepard had made the inaugural suborbital flight in May 1961, my heart had literally leapt with every succeeding mission. I like to recount that my excited heart rate during the countdown and liftoff of Freedom 7 was considerably faster than Alan’s.

In both of my residencies, internal and aerospace medicine, the focus was reasonably confined to a specific discipline. However, in Houston, I found myself involved with conducting in-house research, monitoring academic and contracted supporting research, designing and preparing elements of pre- and postflight crew evaluations, taking off-duty clinic call for astronaut families, and attending more planning and decision-making meetings than I had ever known in routine clinical ward and grand rounds.

Weeks of almost frenetic activity climaxed in a several-hour, late-into-the-night, all-hands meeting with the Astronaut Office, represented by the prime and backup crews of Apollo 7 and other Astronaut Office managers and officials led by Chief Deke Slayton. Facing this august ensemble were principal members of the life sciences community consisting of researchers in multiple disciplines, assigned crew surgeons, support personnel, and managers headed by Life Sciences Director Dr. Charles Berry. Pros and cons of all issues were dealt with in minute detail, and convincing arguments were advanced by both sides. But when a final position was arbitrated and accepted by all, there was full cooperation in its implementation throughout the Apollo program.

This was the fall of 1968. Apollo 7 launched in October. There would be no reprieve until the Moon had been reached: a few weeks of the routine in Houston, three preflight test visits to the Cape before each launch, and a week or two on each recovery ship. The schedule was unrelenting, and complex. All the while we tried to maintain some reasonable contact with our families and friends.

Pre- and postflight medical evaluations of the crews were both grueling and exhilarating. Every test sequence included both prime and backup crews as well as a triad of Life Sciences personnel who acted as controls and helped ensure that our test systems performed correctly and that our time-limited schedules with crews would be met. 

The more mundane work in our laboratory and long days monitoring human test subjects filled all available time not required by Apollo mission responsibilities. Tasks frequently took me afield to major U.S. institutions and some of our nation’s elite research physicians and scientists. On one occasion I recall attending an erudite presentation (in this very city) on research in renal physiology critical to our understanding of fluid and electrolyte control, a matter of keen interest for human space flight. This work, with others in the field, was predictive and eventually resulted in first-generation angiotensin-converting enzyme (ACE) inhibitors, now routinely administered to hypertensive patients. 

Though we were then embroiled in the Cold War with the Soviet Union, the scientists of both nations did communicate and exchange data from their respective programs of human space flight. This was critical when either of us encountered unusual, unexplained, or tragic experiences. Sometimes differences in nomenclature or how we actually perceived the same phenomenon made congruence of information difficult, however we had several memorable convocations. 

A particularly rewarding privilege of a designated NASA flight surgeon was occupying the rear seat of the astronaut training jets. For me such flights were usually provided by physician-pilots, who themselves demonstrated more than passing interest in the research activities of our laboratory, often volunteering as subjects in test programs and providing critical perspective on equipment design. Amidst the compressed flight schedules and integrated research-clinical-operational medical activities, occasional highlighting moments intervened. One stands out in my memory:  The Star Trek actor, Lt. Uhuru (Nichelle Nichols), a VIP visitor to the MSC, expressed interest in being tested in our laboratory’s Lower Body Negative Pressure device. Escorted by none other than astronaut Alan Bean, Nichelle dressed out and became our celebrity test subject, much to the delight of all our staff.

An elaborate and serious quarantine was instigated for the first three crews and materials from the lunar surface. This restrictive activity precluded the usual more comprehensive postflight evaluations of those lunar landing missions. The moderate lull in mission medical support due to the quarantine afforded me a truly once-in-a-lifetime experience. Having enjoyed a lifelong passion for astronomy and being home in Houston during the Apollo 13 flight, I was one of five individuals privy to viewing, via the on-site telescope, the explosive event that denied their landing on the Moon. It was astounding to watch a small point of light, the Command and Service Module joined to the Lunar Landing Module drifting among the fixed stars, suddenly become a dimensional disk. At the time of the event, the crew was some 200,000 miles from Earth and the reflecting sphere of expanding gas measured at least 25 miles in diameter.

The Apollo lunar missions achieved unparalleled and resounding technological successes, which forever and indelibly have marked history. And though other planned lunar landings were truncated, the follow-on program of Skylab would bring a new era of human space flight. If the Apollo lunar landings enthralled the world at large, the Skylab missions piqued the scientific community with a new class of information not previously possible, in-flight test results to complement pre- and postflight data. The drama of launching a nearly crippled Skylab in May 1973 was eclipsed by the daring of the first manned crew (including Joe Kerwin), who saved the whole program with their ingenuity and emplacement of the umbrella shield over a lost insulation panel. Life Sciences profited as a major shareholder of physiological data generated from human beings living in microgravity. 

After three progressively longer Skylab flights, the Life Sciences community was inundated with more data than any of us could readily assimilate. Months of analysis, interpretation, and formalization of these data were climaxed with a convening of scientists from around the world to hear first reports. Many scientific publications and compendia published by NASA followed, to document major findings relating to long-duration human exposure to microgravity. 

The last Apollo vehicle to fly, the joint Apollo-Soyuz Test Project (ASTP), truly opened the door for international cooperation in space exploration. U.S. and Soviet vehicles docked in low Earth orbit in July 1975. Two events stand out in my memory: first, the medical clearance of Mercury astronaut Deke Slayton as a crewmember for ASTP, and second, the mishap of this crew’s exposure to nitrogen tetroxide upon reentry, which evoked a potentially serious pulmonary malady. The crew surgeon for ASTP, Dr. Arnauld Nicogossian, had trained in pulmonology before becoming a flight surgeon. He literally consulted the world of experts from on-board the recovery ship. After the ASTP flight, America would not fly humans again in space for 6 long years. 

Capabilities in clinical medicine have been advanced most effectively by a close and symbiotic relationship with cutting-edge research. The flight surgeon must depend on an appropriate aerospace medical research community to furnish the evidence to maintain the health of the flight crew.

One of my longstanding observations is that NASA may well be considered a barometer of our nation. I am pretty much sold on the proposition of space exploration and think that NASA must continue to have a major role in its future. The task will mandate integrated and synergistic expertise and resources from many disciplines. But I also see world cooperation as a more effective and efficient course. Medically oriented, I await new frontiers and knowledge that will be forthcoming to advance human space flight and exploration beyond Earth, as well as to bring newly developed technologies to medical care on Earth. Astronomically directed, I see the stars as beacons of our destiny.

The Development of Quarantine Facilities for Returning Apollo Astronauts

· Clarence Jernigan
In his historic address to Congress in 1961, President Kennedy gave NASA a bold mandate with only one defined goal: to land Americans on the Moon and return them safely to Earth by the end of the decade, thus demonstrating to the world U.S. leadership in space flight. No other government program has had as great an impact on technology.

As the details of the program began to be developed and publicized, the planetary science community began to recognize opportunities for a major expansion in lunar studies, and soon began lobbying for a lunar science program including the transport of lunar soil and rock samples to Earth for analysis. In 1964 the MSC recognized the need for a sample processing facility and began planning a small processing and distribution building.

In 1960 the Space Science Board of the National Academy of Sciences first raised the issue of back contamination. The Interagency Committee on Back Contamination (Dept of Agriculture, Public Health Service, U.S. Army, Dept. of Interior, National Academy of Sciences, and NASA) was established in 1964. Many space experts believed that lunar surface conditions made it impossible for any life forms to survive there. Others postulated that exotic life forms would be discovered. It was not until March 1966 that NASA’s appropriations bill brought the back contamination issues to the attention of Congress and the general public. 

As planning for lunar sample collection and return progressed, it became obvious that there would be no way to protect Apollo crews from direct contact with lunar material short of major system redesign, which would have inevitably caused NASA to miss the goal of landing men on the Moon before 1970. 

The decision was made to quarantine and observe, for 21 days, the crew and any other personnel who came into contact with lunar material, and to follow the health status of each person for one year. The 21-day quarantine period was based on the longest incubation period of then-known pathogens capable of causing serious epidemics. (AIDS did not become epidemic until 1981.)

This decision resulted in major revisions to the Lunar Receiving Laboratory (LRL) and the development of a Mobile Quarantine Facility (MQF, for lodging the crew aboard the recovery ship and transporting them to the Lunar Receiving Laboratory). The optimal plan for maintaining the quarantine during landing and recovery operations called for the Command Module to remain closed until it was hoisted aboard the recovery ship and mated to the MQF. The Navy explained that this plan would not work since none of the six Essex-class carriers in the Pacific fleet were equipped with a man-rated crane, and due to ongoing combat operations in Vietnam, they would not know more than 4 to 6 weeks ahead of time which carrier would be available for a mission. Neither the Navy nor NASA had the funds to equip all six carriers with man-rated cranes. Hence the development of the Biological Isolation Garment (used only on Apollo 11) and high-efficiency respirators.

A new wing was added to the LRL that included a Crew Reception Facility within the quarantine barrier. It had dining and sleeping facilities, conference rooms, storage rooms for the Command Module and the Mobile Quarantine Facility, and a medical clinic. The quarantined population included the flight crew, their crew flight surgeon, the MQF engineer, the kitchen and maintenance staff, a public affairs officer, a photographer, and any sample processing personnel accidentally exposed to lunar material.

Many of the JSC medical personnel involved in developing plans and protocols for the Crew Reception Facility were also heavily involved in day-to-day clinical care of astronauts and their families, monitoring of crew training activities, management of research protocols, and mission support. The 4 or 5 flight surgeons assigned to the Flight Medicine Branch during the Apollo program rotated as Crew Flight Surgeon or Deputy Crew Flight Surgeon for each mission, which required significant time away from the clinic for monitoring of hazardous training activities and as members of the Recovery Team. Some JSC medical personnel supporting research protocols worked every mission. One of these was Dr. Craig Fischer, who had as one of his duties the management of all medical laboratory support for each mission. I recall one day early in the summer of 1969 when Craig walked into my office and asked me how he was supposed to support the evaluation of an ill crewman in the Crew Reception Facility while maintaining the quarantine protocol. We quickly realized that the easiest solution at that point in time was to add Craig, one lab technician, and a state-of-the-art clinical laboratory to the Crew Reception Facility. The Medical Directorate quickly concurred, and Craig and I developed floor plans for a lab in what was originally an overflow dormitory space.

President Nixon decided that, since he had been denied his first-choice photo op on launch day (as Dr. Berry has explained), he would try again on recovery day. This time we avoided any embarrassing headlines, but we came within 0.2 psi of having to announce: “Mr. President, you are quarantined!”  As the presidential party was entering the hangar deck, I heard the pressure differential alarm in the MQF. The mission rule stated that if the pressure differential between the MQF and the hangar deck dropped below 0.2 psia, everyone on the hangar deck would be quarantined. At the same time I was instructing John Hirasaki to check the tunnel seal, he was on his way. Being a good engineer, he had a large roll of duct tape on his belt, and was able to close the breach with 0.2 psi to spare. John and I decided that it would be best not to mention this incident until we could report it in person to our respective bosses back in Houston.

The First Physician Astronaut and Medical Officer in Space

· Joe Kerwin
The National Academy of Sciences encouraged NASA to hire people with Ph.D. and M.D. degrees, but when the astronaut class of scientists showed up at the Manned Spacecraft Center in June of 1965, NASA didn’t really know what to do with us. There was no plan for how they were going to incorporate us into this highly operational test pilot program.

I went to my first Monday morning pilots meeting after coming on board with Curt Michel. Al Shepard was up front and he said, “Well, we’ve got these assigned astronauts here. We have Michel and Kerwin in the back of the room and the other ones are out doing flight training with the Air Force and NASA tells us that we get to hire another group of astronauts next year.” Dick Gordon said, “Are they going to be pilots?” and Al said, “Well I certainly hope so.” They were very friendly, but they were not about to train the two of us, so we had to wait until the next pilot group came in so we could do our formal training in geology, orbital mechanics, and systems. We were essentially left to our own devices, but I soon discovered that the Astronaut Office was vitally interested in all the development and all the testing that was going on for the Apollo program vehicles and projects. There was more going on than they could cover and a great deal of it involved the human response, human physiology, and other issues that flight surgeons know about: acceleration compounded by vibration, hypoxia, bends, CO2 control, life support systems, space suits, human factors, reach, visibility, and radiation, including solar flares. We had the task of covering meetings and bringing back the information to the office. 

I had an early lesson in the relationship between the Astronaut Office and Medical Operations, which Chuck Berry referred to earlier. My perspective was obviously very different from his. Jim Lovell came to me in the summer of 1965 as he was getting ready to pilot the 14-day Gemini flight. He and Frank Borman would spend 14 days in that tiny little seat of a Gemini cockpit and their only exercise capability would be an Exer-Genie, which is a rope-and-pulley device. He asked me to devise a little 10-minute, 3-times-daily exercise program to keep them limber. I got together with Rita Rapp, who was a NASA physiologist, and we wrote a protocol and gave it to Jim. Jim and Frank tried it out, but no sooner had that happened than Chuck called me to his office and sat me down and explained to me that exercise was a very important medical countermeasure and that he would appreciate it if I didn’t cross that boundary again without talking to the docs. So I went down to the other end of the hall on the 8th floor of Building 2 as it was then, and told Deke what had gone on, and asked him what I should do. He looked at me, and being a man of few words, he said, “Keep doing what you’re doing.”  

I never turned down an opportunity to test something, and when Bill Anders got a backup crew assignment he handed me Life Support System testing, and then Ken Mattingly got a crew assignment and he handed off spacesuits. Three or four suits were built to fit me. I took trips to Dover, Delaware, where the soft goods were being fabricated, and worked with a lot of the Apollo crews because they came to me with their complaints about fit and function. It was a great opportunity.

After the Apollo 1 fire, I was assigned to the committee headed by Aaron Cohen to redefine the launch atmosphere. My next assignment, and I can’t tell you how proud I was to get this non-flight assignment, was my very own spacecraft: the first Block 2 Apollo spacecraft, the Block 2 Test Vehicle 1. It was a spacecraft, but it was never going to see space. It was going to see the inside of a huge altitude chamber in Building 32 at JSC. Joe Engle, Vance Brand, and I were assigned to inhabit the spacecraft for a week and to test it to the Apollo 7 mission specifications. We devised our own crew patch and had a pre-launch party. After the mission we briefed Program Manager George Low on a successful test. This gave me a sort of a front-row seat on the ongoing relationship between the astronaut view of medicine and space medicine’s view of medicine. We didn’t deal directly with the research community at that time.

Space medicine at NASA started long before I came on board when the original 7 Mercury astronauts were “tested to within an inch of their lives.” What Deke Slayton had to say about those original physicals was this (personal communication):

“If you didn’t like doctors it was your worst nightmare. First at the Lovelace Clinic, as a measure, think of a standard medical examination and multiply it by ten. The next phase of testing was at Wright-Patterson Air Force Base in Dayton, Ohio. While I thought the Lovelace physical examinations were excessive, I could at least see the point. But the idea behind all these so-called stress tests at Wright-Patterson escaped me completely. I’d flown combat missions and done operational test flying for 17 years. The fact that I had survived should have told them everything they needed to know about stress. What were they supposed to learn by hooking me up to an idiot machine with flashing lights, or asking me what I saw on a blank piece of paper, we all loved that part, or baking me in a chamber at 130 degrees. At least by putting me in a blackout chamber they let me catch a nap.”  

Deke’s comments summed up what the astronauts thought about the tests that were conducted. They were being put through the ringer because nobody knew what the stresses were going to be. And the astronauts, being optimistic test pilots, thought they could handle whatever was necessary. 

The other thing was, of course, they really wanted to fly to the Moon. I cannot overemphasize how big a prize that was and how competitive it was, and how anxious every one of those guys was not to get grounded by a doctor after doing something they didn’t absolutely have to do. So it was an interesting relationship, particularly after the astronauts discovered they were famous, which happened on April 9, 1959, at their first press conference. There was mutual respect, but they got a little uptight about doing unnecessary medical testing. The grounding of Deke Slayton, although it was beautifully handled by Chuck Berry, didn’t help, however the grounding of Al Shepard showed that it was possible for you to be grounded and go on to flight. In fact Chuck did qualify Al after having an endolymphatic shunt operation done to cure his Meniere’s disease and he then went to the moon as commander on Apollo14. 

Chuck Berry helped us when we were training for Skylab. This was just after the Biosatellite mission, which launched just a few days before Apollo 11. Biosatellite was a 30-day mission involving a monkey, which was the scientific community’s way of qualifying humans for long-duration flight. They proposed to fly that monkey for 30 days before they allowed Skylab crewmembers to fly 28 days. As it turned out, they had to bring the monkey back after 8 days and it died within 12 hours of recovery, having lost 25 percent of its body weight. The principal investigators from California went in a group to a Congressional hearing in Washington and demanded that the Skylab mission be postponed until the flight had been repeated and shown to be successful. In a crucial space medicine role, Dr. Berry, to his credit and our eternal gratitude, stood up and said that would not be necessary, that there were enormous differences between the monkey flight and human space flight. He gave us all the full-steam-ahead signal, which resulted in the successful Skylab flight. 
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