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Modification of NASA Organization....etc.
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ufﬁe Life Sciences Aévisory Committee &ffirms-the present
location bf Life Sciences within the Office of Space Science as
optimal. for operation in association with essentially all other
scientific research activities of NASA. The Committee strongly
roconmenag, nowsver, that because of "thegreat djversity»qf Life
Sciences responsibilities, the special inportance of medical staff
to space flight operations, and of the unique importance of biomedical
scientifie activities to both the scienceland the operations of long
duration/planetary space flights, the NASA Director for Life Sciences
should have direct access to the Office of the Administrator, NASA,
for planning and budgetary consultations. In fact, serious considera-

tions should be given to movement of Life Sciences from 0SS to

independent Office status, reporting directly to the NASA Administrator.

Considering the extensive diversity of respoasibilities of the
Life Sciences, this committee recognizes the administrative diffi-
culties involved in establishing a perfect location for the Office
of Life Sciences within thes NASA organizational structure. Its
present location within the Office of Space Science is appropriate
for one of the two primary functions (planetary biology) of the Life

Sciences, but not the other (the support of man in space). Furthermore,
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Life Sciences is presently placed at the Division level, which is

less than aaequate considering its functional interrelationships

and scope within the Agency. Another unfortunate éffect is that
Division level acts to down-grade the level of professional competence
within the Life Sciences with adverse effects not only on existing
personnel, but on the attractiveness of the NASA life Sciences as

a future field for young professional prospects:

On the other hand, 1ﬁ its former locaticn in what was then
the Office of Manned Space Flight, the Life Sciences Office was
well placed for the other of its primary functions, the support
of man in space, but not for its planetary biology. It‘did have
two advantages in OMSF, however. It had a direct administrative
pathway to the NASA Administrator to accommodate the management
of Life Sciences matters outside the functions of OMSF; and it
retained the title "Office" and was headed by a "first line"
director, thus allowing a higher level of management relationships
for all of its internal working levels, and greater prestige value

for the aerospace life sciences disciplines.

Prior to 1962, the location of the Life Sciences as a NASA
Office at the Associate Administrator level apparently resulted in
some remoteness from all other NASA activitiez, at least at that
time. Hence, it was disbanded and split three ways, an arrangement
which also proved to be unsatisfactory. Consequently, in December,

1970, it was reunified as the Life Sciences and placed within OMSF.
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While this committee would find it presumptuous to attempt
to advise NASA management on an exact organizational location for

the Life Sciences, we can suggest at least two possible alterna-

tives which we feel merit further study in attempting to correct
these problems.  One is to move the Office of Life Sciences to
the NASA Administrator's staff level. lIt would retain its budget
and operate a small Division in tHe Office of Space Science, and
one in the Office of Space Transpoptation Systems. Relationships
with the other NASA Offices would be by designated liaison repre-
sentatives, or could be expanded to similar small Divisons on

the basis of heed.

N

The other concept\gs to maintain the Life Sciences in 0SS, but
re-establish a direct pathway to the Administrator and elevate its

stature to its former leveliin OMSEF.

N;ﬁ%oubt her alternatives exist and sRhould beexamined.
any suugestlon to con51dé;ed _\BMev 3 shoulékfecogniie f#aé\
’ﬁ%e Life Sciences is inherently an administratively anomalous
organization within NASA in that itSis—a—séng&é~dé&e&p&¢nary-unit
whese- functions cut horizontally across major organizational lines.
Furthermore, past experience has shown that a single united NASA
Life Sciences (and consequently preservation of this anomaly) is s
necessity in the interest of efficiency, economy and coherence of
Yvstwork. . The anatbmical and physiological reasons for this reside,
basically, in the fact that the Life Sciences is a small disci-
Plinary identity in an agency which is devoted predominatly to the

Physical sciences and éngineering, and is organized accordingly.



While these "hard" sciences are so heavily represented in the
Agency that their division into functional and subspeciality units
is mandatory for efficient operation, the Life Sciences is‘toqﬂl
small and becomes too fragmented for efficient function if it 'is
similarly divided. (The same-would be true of a physical sciepcgs
effort in a life sciences agency.) Yet, the NASA Life Scienceé

is indispensable to NASA's goals; and in several areas of Agenﬁy

operations.

An additional criterion which must be given serious consideration
stems from the fact that the aerospace orientation of the life
sciences professions is unique to the usual interests and concerns

of the life sgiences community, itself. It is for this reason that
the NASA Life Sciences must be in a prestigious enough position

to lead and support the space oriented specialization of its component

disciplines if future competence is to be assured.

Consequently, in any organizational placement proposed, the
Life Sciences should:
1. be preseﬁved as a single entity;
2. be given the necessary organizational and management channels
to functioﬁ fully and smoothly across organizational lines.
3. be placed ﬂﬁgh enough in the Agency:
a. that‘%t has the voice and strength necessary to give
full support to NASA's goals.
b. that it has the stature needed:
—-to attract young professionals to commit . .
themselves to full careers in this smail  ; :7’

but uniquely specialized disci'pl_i_na‘r}',‘fo‘cu.é”jij ‘;ﬁ



—-to give authoritative support to these special-

ities within the academic and professional
establishment.

Note: The small paragraph now on page 65 would be
moved to pg. 63 as the last paragraph of
the section on "Budget---', i.e. as the
2nd paragraph on page 63, just above this
section- "Modification...etc.
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proposed
alternative for

pages 63 & 64

Modification of NASA Organization....etc.
The Life Sc1ences Advisory Committee sffirms the prﬁse“_

location of Life Sciences within the Cffice of Space Science as

optimal for operation in association with essentially all cther
scientific resedarch activities of NASA. The Committec strorngly
recommends, however, that because of the great'diversitv of Life

Sciences responsibilities, the special inportance of medical starf
to space flight operations, and of the unique importance of biomedical
scientific activities to both the science and the operstions of long
duration/planetary space flights, the NASA Director for Life Sciences
should have direct access to the Office of the Administrator, NAS32Z,
for planning and budgetary consultations. In fact, serious considera-
tions should be given to movement of Life Sciences from 0SS to

independent Office status, reporting directly to the NASA Administrator.

Considering the extensive diversity of respoasibilities of the
Life Sciences, this committee recognizes the administrative diffi-
culties involved in establishing a perfect location for the Office
of Life Sciences within the NASA organizational structure. Its
present location within the Office of Space Science is appropriate
for one of the two primary functions (planetary biology) of the Life

Sciences, but not the other (the support of man in space). Furthermore,
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Life Sciences is presently placed at the Division level, which is

less than adequate considering'iﬁsifunctional interrelationships

and scope within the Agency. Another unfortunate effect iisithat

e a—_— -

Division level acts to down-gradethe level of professional competence
within the Life Sciences with édverse effects not only on existing
personnel, but on the attractiveness .of the NASA life Sciences as

a future field for young professiondl prospects.
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~On the other hand, in dts former location in what ‘was th

(

the Office of Manned Space Flight, the Life Sciences Office was
well placed for the other of its primary functions, the support

of man in space, but not for its planetary biology. It did have
two advantages in OMSF, however. It had a direct administrative
pathway to the NASA Administrator to accommodate the management

of Life Sciences matters outside the functions of OMSF:; and it
retained the title "Office" and was headed by a "first line"
director, thus allowing a higher level of management relationships
for all of its internal wofking levels, and greater prestige value

for the aerospage lLifews@iences disciplines.)

Prior to 1962, the location of the Life Sciences as a NASA
Office at the Associatg Administrator level aﬁparently resulted in
some remoteness from all other NASA activitiez, at least at that
time. Hence, it was disbanded and split three ways, an arrangement
which also proved to be unsatisfactbfj;. Consequently, in December,

1970, it was reunified as. the Life Sciéhbes‘and placed within OMSF.
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While this committee would find %t presumptuous to attempt
to advise NASA management on an exact organizational location for
the Life Sciences, we can suggest at least two possible alterna-
tives which we feel merit further study in attempting to correct
these problems. One is to move the Office of Life Sciences to
the NASA Administrator's staff level. It would retain its budget

and operate a small Division in the Office of Space Science, and

10)]

cne in the Office of Space Transportation Systems. Relationships
with the other NASA Offices would be by designated liaison repre-
sentatives, or could be expanded to similar small Divisons on

the basis of need.

The other concept is to maintain the Life Sciences in 0SS, but
re-establish a direct pathway to the Administrator and elevate its

stature to its former level in OMSF.

No doubt, other alternatives exist and should be examined.
Any suggestion to be considered, however, should recognize that
the Life Sciences is inherently an administratively anomalous
organization within NASA in that it is a single disciplinary unit
whose functions cut horizontally across major organizational lines.
Furthermore, past experience has shown that a single united NASA
Life Sciences (and consequently preservation of this anomaly) is a
necessity in the interest of efficiency, economy and coherence of
its work. The anatomical and physiological reasons for this reside,
basically, in the fact that the Life Sciences is a small disci-
Plinary identity in an agency which is devoted predominatly to the

pPhysical sciences and engineering, and is organized accordingly.
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While these "hard" sciences are so heavily represenﬁed in the
Agency that their division into functional and subspeciality units
is mandatory for efficient operation, the Life Sciences is too
small and becomes too fragmented for efficient function if it is
similarly divided. (The same would be true of a physical sciences
effort in a life sciences agency.) Yet, the NASA Life Sciencés

is indispensable to NASA's goals; and in several areas of Agency

operations.

An additional eriterion which must be given serious ccnsideration
stems from the fact that the aerospace orientation of the life
sciences professions is unique to the usual interests and concerns
of the life sciences community, itself. It is for this reason that
the NASA Life Sciences must be in a prestigious enough position
to lead and support the space oriented specialization of its component

disciplines if future competence is to be assured.

Consequently, in any organizational placement proposed, the
Life Sciences should:
1. be preserved as a single entity;
2. be given the necessary organizational and management channels
to function fully and smoothly across organizational lines.
3. be placed high enough in the Agency:
a. that it has the voice and strength necessary to give
full support to NASA's goals.
b. that it has the stature needed:
~to attract young professionals to commit
themselves to full careers in this small

but uniquely specialized disciplinary focus
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Modification of NASA Organization....etc.
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Considering the extensive diversity of responsibilities of the

Life Sciences, this committee recogniZes the administrative diffi-
culties involved in establishing a perfect location for the Office

of Life Sciences within the NASA organizational structure. Its present
location within the Office of Space Science is appropriate for one

of the two primary functions (planetary biology) of the Life Sciences,
but not the other (the support of man in space). Furthermore, #£he
Life Sciences is presently placed at the Division level, which is
probably less than adequate considering its functionéii?hnﬁfwkmyﬂf

§nd scope within the Agency. Another unfortumate effect is that
péﬁiéjééééLto down-grade the level of professional competence

within the Life Sciences with resultant adverse effects not only

on existing personnel, but on the attractiveness of the NASA

Life Sciences as a future field for young professional prospects.

On the other hand, in its former location in what was then
the Office of Manned 8pace Flight, the Life Sciences Office was
well placed for the other of its primary functions, the support
of man in space, but not for its planetary biology.

It did have two advantages in OMSF, however, It had a direct
administrative pathway to the NASA Administrator to accommodate
the management of Life Sciences matters outside the functions of

OMSF; and it retained the title "Office" and was headed by a
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"first line" director, thus allowing a higher level of manage-

ment relationships for all of its internal working levels, and greater

prestige value for the aerospace life sciences disciplines.

Prior to 1962, the location of the Life Sciences as a NASA
Office at the Associate Administrator level apparently resulted in
some remoteness from all other NASA activities, at least at that
time. Hence, it was disbanded and split three ways, an arrangement
which also proved to be unsatisfactory. Consequently, in December,

1970, it was reunified as the Life Sciences and placed within OMSF.

While this committee would find it presumptuous to attempt
to advise NASA management on an exact organizational location for
the Life Sciences, we can suggest at least two possible alterna-
tives which we feel merit further study in attempting to correct
these problems. One is to move the Office of Life Sciences to
the NASA Administrator's staff level. It would retain its budget
and operate a small Division in the Office of Space Science, and
one in the Office of Space Transportation Systems. Relationships
with the other NASA Offices would be by designated liaison repre-
sentatives, or could be expanded to similar small Divisons on

the basis of need.

The other concept is to maintain the Life Sciences in 0SS, but
re-establish a direct pathway to the Administrator and elevate its

stature to its former level in OMSF.




No doubt, other alternatives exist and should be examined.
Any suggestion to be considered, however, should recognize that
the Life Sciences is inherently an administratively anomalous
organization within NASA in that it is a single disciplinary unit
whose functions cut horizontally across major organizational lines.
Furthermore, past experience has shown that a single united NASA
Life Sciences (and consequently preservation of this anomaly) is a
necessity in the interest of efficiency, economy and coherence of
its work. The anatomical and physiological reasons for this reside,
basically, in the fact that the Life Sciences is a small disci-
plinary identity in an agency which is devoted predominatly to the
physical sciences and engineering, and is organized accordingly.
While these "hard" sciences are so heavily represented in the
Agency that their division into functional and subspeciality units
is mandatory for efficient operation, the Life Sciences is too
small and becomes too fragmented for efficient function if it is
similarly divided. (The same would be true of a physical sciences
effort in a life sciences agency.) Yet, the NASA Life Sciences
is indispensable to NASA's goals; and in several areas of Agency

JF S 2
operations.é&ln addition, it must be noted that the application )

~

of the Life Sciences professions to NASA's work is also unique |,
to the life sciences community. It is for this reason that

the NASA Life Sciences must be a position to support the space
oriented specialization of its component disciplines if futur%/

competence is to be assured.
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Consequently, in any organizational placement proposed, the
Life Sciences should:
1. be preserved as a single entity;
2. be given the necessary organizational and management channels
to function fully and smoothly across organizational lines.
3. be placed high enough in the Agency:
a. that it has the voice and strength necessary to give
full support to NASA's goals.
b. that it has the stature needed:
-to attract young professionals to qommit
themselves to full careers in this small
but uniquely specialized disciplinary focus
-to give authoritative support to these special-
ities within the academic and professional

establishment.
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY
DEPARTMENT OF MECHANICAL ENGINEERING

CAMBRIDGE, MASSACHUSETTS 02139
Room 1-110

September 18, 1978

Dr. S. P. Vinograd

Life Sciences Division
NASA Headquarters
Washington, D. C. 20546

Dr. John Spizizen

Dept. of Microbiology

Scripps Clinic and Research Foundation
La Jolla CA 92093

Dear Sherm and John,

Here are some suggested revisions on the final draft of the LSAC report:
v~ page 37, line 5: '"Robotics and Machine Intelligence ——————-
v/ page 37, middle of page, add new item (1), renumber others:

"(1). How should the errors and reliability of the human operators and human

monitors be characterized and measured? Is the assumption of "independence

of component failures" now widely employed in nuclear plant reliability amnalysis

valid for human errors such as may occur in NASA systems?"

U— € Ppage 55, first paragraph. There is no mention of aeronmautics. Should "and aero-
nautics" be added following 'space" in line 4.

- / page 59, line 6. relevitation?!
./ page 77, line 3. Add comma after "analyses".

-~ page 77, 5th line of 3rd paragraph. Delete "is uniquely a NASA project and”.

— o page 81, line 8. "error".
— +” page B-13, line 4. "- - -and/or other sensors, manipulator arms, and -—— - - =",
L page B-14, second paragraph, line 6. '"-———- devices. In ————- ". (delete "but

this research is salient.')
A Jer cosven sy Jyeniogy
~ e ¢ page B-18, line 8. "2. Automated crew station design. Fhe goals of this project

pHF
ot sho A etet MLt ——— accomplishing').

- L/ page B-18, line 13. "---Swedish Sel-Spot and similar instruments currently used
in rehabilitation engineering'.



Drs. S. P. Vinograd, Spizizen 2 September 18, 1978

page B-18, line 17.
-b/ are——-""'.

0 l/, page B-19, line 10.

~ / Page B-20, line 15.

— |/ page B-38, last line.

"——-be quite helpful, especially where computer—based displays

"manipulation".
"——— can size of supporting hardware components be reduced?"

"——— sudden transients (in emergencies)".

~V Finally, my title has recently been changed, as below. If convenient the
committee membership list might be modified accordingly.

TBS:jt

Sincerely,

—oo~

Thomas B. Sheridan
Professor of Engineering and
Applied Psychology



MASSACHUSETTS INSTITUTE OF TECHNOLOGY
77 MASSACHUSETTS AVENUE
CAMBRIDGE, MASS. 02139
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Joan G. Anderson, Director
Springfield
BOARD OF NATURAL RESOURCES

BB o ILLINOIS NATURAL HISTORY SURVEY

GEQLOGY ki as oty L. L. Sloss

CHEMISTRY -0 vson oot H.8, Gutowsky - Natural Resources Bulldmg ; - Telephone: 333-6880
ENGINBERING v < A amin i sl ' : : :
BIRCY Thomas Park Urbana, Illinois 61801 Area Code 217
FORESTRY .............. Stanley K. Shapiro

UNIVERSITY OF ILLINOIS
Dean William L. Everitt

SOUTHERN ILLINOIS UNIVERSITY : A ;
Vice President John C. Guyon ‘ . : 5 3 VDR. GEORGE VSPRUGEL,V JR-, Chief
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September 11, 1978

Dr. G. Donald Nhedon, Director

National Institute of Arthritis, Metabolism,
and Digestive Diseases

National Institutes of Health

Bethesda, Maryland 20014

Dear Don,

This is in response to your lettér of September 7 writfen under
the aegis of one of your other hats--that of Chairman. NASA L1fe
Sc1ences Advisory Committee. :

I did not respond to Sherm Vinograd's-earlier letter concerning
the second draft of the "Future Directions" document for NASA because
I have no serious quarrel with those portions of the report which I
read carefully and feel competent to evaluate.

While I did not read the remainder with such care, I did note a
few typos, such as the misspelling of CELSS on page 33, para. j., line
5 and of pilot error on page 81, line 8. However, I assumed a number
of folks would spot and report those trivial items.

5

With warm personal regards.
. : = Sincerely yours,
J s e T

G
George g;ruge1 Jr.\’7
Chief

GS:aa | %L‘» %W/

cc: S. Vinograd
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| ROUTING AND TEANSMITTAL SLIP
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f TG: (Name, offica symbol, r v"‘m number, Initials | Date
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) .
[ 2, Dr. Holloway
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,'i & Dr. Hayes
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; rpproval For Clearance Per Conversation
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comment investigate Signature
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REMARKS

This letter was missed by me (tucked under something)
; in my "important'" pile. It is the only response we

! a significant one.

* have received thus far to our LSC labor but, I trust,

Nierenberg is the new (one year)

Chairman of NASA's Advisory Council.

D.W.

DO NOT use this form as a RECORD of approvals, concurrences, disposais,
clearances, and similar actions
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UNIVERSITY OF CALIFORNIA. SAN DIEGO

]

BERKELEY */DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

DAVID S. SAXON LA JOLLA, CALIFORNIA 92093
President of the University Phone: (714) 452-2826
Cable: SIOCEAN
WILLIAM A. NIERENBERG TWX: 910-337-1271
Director

Scripps Institution of Oceanography

December 13, 1978

G. Donald Whedon, M.D.

Director

National Institute of Arthritis, Metabolism,
and Digestive Diseases

National Institutes of Health

Bethesda, Maryland 20014

Dear Dr. Whedon:

Thank you very much for your report. I have now read it.

I enjoyed reading it not only because of my responsibilities,
but because of its contents and well written nature.

I think there is no question that this report will play
an important role in our deliberations.

Sincerely,

Wilffiam A. NierenbeFg

WAN:djh

cc: Mr. Nathaniel Cohen
: Dr. John Naugle
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, ‘ NASA

National Aeronautics and
Space Administration

; ~Washington, D.C.
20546

Replyto Attnof: SBR=3

Herewith the chrvsalis - and just about on schedule. This
second draft has been pretty heavily reworked, especially in
the Body and Executive Summary sections. It now contains all
of its parts, and appears to be permanently organized after
much writing, cogitation, discussion, and rewriting by the
Lditorial Team.

Please examine it carefully and forward your comments via
telephone or mail to Don, John, John, Harry or me. Telephone
calls will be reimbursed if you forward the bills to my office.
Please give special attention, not only to the part or parts

you have written, but also to the Body and Executive Summary

since it is most important that the wviews and recommendations
therein represent the position of the entire Cormittee. The
Editorial Team feels reasonably certain' that major discrepancies
have been ironed out through personal communications and rewrites,
but please register any lingering disagreements if there are any.

With regard to the Executive Summary section, the general struc-
ture consists of a series of relatively terse recommendations,
each followed (in most instances) by a short rationale. The
"rationale" paragraphs will be in italics in the final version
but, unfortunately, this was not possible for the draft. 1In
some cases, the recommendations seemed clear enough not to
require a statement of rationale, so what you see is not neces-
sarily alternate paragraphs of each. The end result is that
the draft gives no clues to distinguish recormendation from
rationale, although each is a separate paragraph. Ergo, the
Executive Summary may require a bit more effort to read, but
the content of the paragraphs should make their identities
apparent.



'2.

Sincg there will be no more Editorial Team meetings, I would
particularly appreciate being kept informed of your comments.
Since I will be recording all changes for the final document,

I want to be certain that all comments are considered, resolved
and/or incorporated by the Editorial Team, and that none is
overlooked.

Please forward your corrections and observations so that we have
them by September 15 because we will be "going to press" immedi-
ately thereafter. Don Whedon will add his preface when the
majority of your corments are in.

I might add that NASA administration is extremely interested in
this document, so much that both John lMNaugle and loel Hinners
have requested a copy of the second draft (with appropriate
assurances that it will not be taken as final). In addition,
Don was asked to attend a meeting of the NASA Advisory Council
(NAC) in LaJolla on August 17-19 to give a verbal report on it.

This final stage of our LSAC project is perhaps the easiest,
but probably also the most important. Considering that the
report will not only consist of the advice and observations
themselves, but will also represent the face of the life sci-
ences community in giving them, such relative subtleties as
syntax, balance, smoothness, shades of meaning, anticipated
effects, etc. will also merit attention. In my own opinion,
the Committee has a very respectable, even formidable, docu-
ment in the making here. Advocacy is strong and justified but
not out-sized, and both positive and negative points are, for
the most part, properly tempered, supported by the commentary
and constructively stated. I believe the content clearly
reflects the uniquely detailed insight which this Committee
has into the activities of the NASA Life Sciences.

only the final stage of maturation to adulthood remains ("a@ulta—
tion" should really be a legitimate word) and that should yield
to no more than a few hours of concentrated effort, even in-
cluding time to adapt to this odd ball MISC manuscript.

Strangely enough, we still do no* have a new pSAC, but we
expect a flurry of action to take place in this regard just

after the NAC meeting.




3.

Again, all of your work on the Committee is most sincerely
appreciated. g

With best regards,

S. P. Vinograd, M.D.
Director lMedical Sciences
Life Sciences Division
Executive Secretary, LSAC
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November 30, 1978

Dr. Robert A. Frosch

Administrator, National Aeronautics
and Space Administration

NASA Headquarters (Code A)

Washington, DC 20546

Dear Dr. Frosch:

I take pleasure in sending you a copy of the review, just completed, of
the HASA Life Sciences Program by the Life Sciences Advisory Committee
of the NASA Advisory Council. The Committee examined as closely as an
"outside" group can, the past and present activities and responsibilities
of Life Sciences, but it did so with the intent of helping the Administrators
of NASA to look positively toward the future, as indicated by title of
the Report, "Future Directions for the Life Sciences in NASA."
As written in the Preface, the purposes of the study by the Committee
were: . i : : ‘ ‘
(1) to provide NASA management with a concise picture {(as we see

it) of the major elements of the Life Sciences program and
problenms,

(2) to indicate the special, singular nature of the biological/
medical concerns and efforts within the engineering and
physical science programs which maks,up the bulk of NASA's
activities, and :

(3) to provide a series of suggestions in recommendation form as a
basis for attempting to handle more effectively the importamt
responsibilities of Life Sciences.

While we hope that you will read as much of the Report as _possible,

since with the aid of Appendices a fairly comprehensive picture of Life
Sciences activities is provided, your principal initial interest is

likely to be focused on the first sections and particularly upon the
Executive Summary. Therein appear a number of gemeral and specific
recommendations, each followed (in italies) by its rationale or background.
Such criticisms as may be lmplied are eantirely intended to be comstructive.
We trust that they will be viewed clearly as suggestions with a helpful
design.



Page 2 - Dr, Frosch, November 30, 1978

'The Committee joins me in expressing full enjoyment of our experience
with NASA staff and the hope that earlier as well as now we may have
'provided useful service. As you possibly are aware, most of us have
~completed our appointments with this Report. If any amplification,

~ explanation or discussion of any section of the Report would seem
“valuable, we shall, of course, be available to provide such comment.
~either in writing or in petson.

“With all bast wishes.”

Sinéérelylyouré,

Director
National Institute of Arthritis,
Metabolism, and Digestive Diseases
and
Chairman, Life Sciences Advisory Committee

Enclosure

cels iy . V/
Dr. Sherman P. Vinograd



IDENTICAL LETTERS SENT TO:

Dr. Robert A. Frosch ¥

Administrator, National Aeronautics
and Space Administration

NASA Headquarters (Code A)

Washington, DC 20546

Dr. Alan M. Lovelace %
Deputy Administrator
National Aeronautics and
Space Administration
NASA Headquarters (Code AD)
Washington, DC 20546

Dr. John E. Naugle

Chief Secientist

National Aeronautics and
Space Administration :

NASA Headquarters (Code P)

Washington, DC 20546

Dr. Noel W. Hinners

Associate Administrator for Space Sciences
National Aeronautics and Space Administration
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The Connecticut ﬂgricultuml Experiment Station

123 HUNTINGTON STREET BOX 1106 NEW HAVEN, CONN. 06504 (203) 787-7421

Founded 1875 Putting science to work for society

Dde, 12, f1978

S.P. Vinograd MD
NASA
Washington, D.C.

Dear Sherm,

Thanks you for your viéry nice letter to the committee.
Like you, I hope that it is useful to NASA.

Sherm, if we worked well together, it is due in large
part to the climate that you provided for us. You are a
bright and able guy, and it shows in your relations with the
committee. It has been my pleasure to work with you.

Yours sincerely

,\SL VA

James 1G4 Hopsfall
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S.P. Vinograd MD
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STANFORD UNIVERSITY HOSPITAL September 12, 1978
Endocrinology/Hypertension
Room M-204

S.P. Vinograd, M.D.

Director Medical Sciences

Life Sciences Division

Executive Secretary, LSAC

National Aeronautics and Space
Administration SBR-3

Washington, D.C. 20546

Dear Dr. Vinograd:

I thoroughly enjoyed reading the second draft of the "Future Directions
document of the LSAC-NASA. I feel that the manuscript is generally excellent
and I extend my congratulations to the Editorial Committee.

I have only two corrections to make. (1) On page 24 (Cardiovascular),
fifth line from the bottom, the last word should be hypotension (not hypertension);
(2) on page A-40, second paragraph, third line from the end, the word "encumbrance"

is misspelled.

I am delighted with the results of our efforts and again wish to convey my
congratulations to the Committee.

With best wishes,

Sincerely yours,

th Luetscher, M.D.

JAL:dr
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The Connecticut ﬂgricultuml Experiment Station

123 HUNTINGTON STREET BOX 1106 NEW HAVEN, CONN. 06504 (203) 787-7421

Founded 1875 Putting science to work for society

Sept. 8, 1978

Dr. SUP. Vinograd
NASA
Dear Dr. Vinograd,

Thanks for the semifinal copy of our report. It
shows the results of much cogitation. As far as I can see,
it is in elegant shape.

Good hunting. Good luck.

Yours sincerely

(ﬁ@mng '8 u4§4qjﬁuﬁ““—““\\

‘James G. Horsfall



The Connecticut Agricultural

o (V¥

Experiment Station /\_: . PM o
P. O. Box 1106 ‘:! e
New Haven, Connecticut 06504 2 B :
N FQ7H x

— e > )

sl | USA 13c =

C =

Br. 5.8 Venegrad
NASA

Washington, D.C. 20546




’ f T ey : B it

s U0 CUL P EEL Aokl TE ) e T AT AT

THE AERTEACE  CAILT AT Ion 07  THE Lific JCitlar oo 3

bi , : A
I
PR FiE T oy "7y DUIQUus  Tp 71k UITAL 2T RGE]T) AxZ

l 1

COMCE AN LT . TIE. Il LI it Corzetyw vy I TLECE

- T

: PRESTIGH S EMid i LE#D) gwo . .
Il 2 e g WWM&M_

CELL I i T rtoat . GF. TS  COrPoNMELT PILrlcillisdel [/ FulueRiZ

t rz- 2¥ ek T X Ry lou A 3w TR LA/ A Z)Fd"' [CIW..A:LUJ.T_..___

CONLETIE i Cite S T BE SLPrhE? L




9/17/78
TO: mo.oﬂcnr;»hol.mmmb«. inftials | Date
u,,‘ LSAC:Editorial Team
nt X W
4!;_f
7“’?&3&5 File ‘ [ e
A'—E&M For Clearance |Per Conversation
Requested For Correction anﬂop!!
, EE::' -} | For Your information Sea Me
\Coordingtion ‘

Since our LSAC editorial team is limited to one
day, beginning'at 9 a.m. in 9A52 of Building 31
at NIH, and I shall be a little late (welcoming
speech at a symposium elsewhere in the building)
and Harry H, has to leave at 1 p.m., the attached
material 1s offered as an agenda or track to

follow, at least to start.

It covers only the

Exec., Summary section but also lists some general

problems,

»

Don Whedon

dispossis,
NMmmbmuam:'szm

mrﬁ%&cf%ﬁow oy ireator

National Instituto of Arthr itds, -
Metabolism, and ngast.ive Dise

Room b5 Sy

sey M&-W'I

A3, GPO: 1877-041.830/3188 |
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ITEMS FOR PARTICULAR DISCUSSION ON 9/21/78 - WHEDON

Executive Summary

Number the recommendations ? 1, 2, 3, 4, etc.

Move "modification of NASA organization' rec. (pp. 63-65) to first
place? Or, keep where it is as better psychological approach to
NASA management?

Dis 9D Sherm's revision of first two paragraphs

p. 63 Suggested addition of a sentence to the Rec. on modification
of organization

p. b4 Sherm's suggested 4-page substitution for this one page
(though labeled 63-65). I have difficulty with clarity
of last two sentences of his third page.

p. 65 Suggest moving the paragraph now on p. 65 to p. 63, just
after top paragraph (on budgets)

p. 69 Rationale at bottom of page--is it long enough?

p. 74 Rec. on motion sickness duplicates similar one in Medical

Sciences; eliminate or note overlap?

P (82 Rec. on fourth goal: I thought that it had been decided
not to drop this goal, partly at least on the grounds that
such a recommendation might be viewed as an invitation to
reduce funding in L.S. Rather, I thought that we had
decided to reduce or limit it, along the following lines:
"Among . . . biological problems" should be modified by
addition of the following words: '"in liaison with related
programs in other activities in NASA."

p. 84 Rec. on Planetary Projections and its rationale: do we
want to be any more specific? Do we want ¢o mention or

recommend an orbital or earth quarantine of return samples?

General Problems

(1) I count a total of 40 recommendations. In their present form
and number (from my recent experience with three similar National Commis-
sion documents for my Institute alone), there are either too many or they
are insufficiently well organized to have real impact. Do we eliminate
half of them (or at least some) or can we devise some (added) form of
tabulation (listing), summary or condensation of the recommendations in
order to make the document more likely to be effective?

»




(2)

Los

Do we have the sections in the right order? Should Executive

Summary come closer to the beginning? Perspectives reads well as a
Conclusion or Coda and thus might be best at the very end.

(3)

Minor Items

p.

P.

P.

575
58,
59,
595

66,

Do we want to indicate priorities among the Recommendations?

line 11 Add "or supervisory' after "'directive

line 3 of Rec. on Communication Insert for clarity

line 6 . Typo

middle paragraph an addition

line 4 Don't need "may'" with "potentially'; sounds
better to take out "potentially"

line 4 Typo, should be "formation"

line 3 Insert

line 10 Minor change

line 5 Typo

R, line 4 Need plural verb

line 1 of b and d Watch for unnecessary definite articles

line 3 up Change '3 tolt2Y

R Rewrite slightly for form consistent with others

section c Slight rewrite

last line

lines 8 & 12

line 5

Insert "alleged" or "uproven" before '"salubrious'
Typos

"guaranteed"?, too strong, try ''likely"
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Washington, DC 20546

R S y
a ae BE ”»

e

»
a 0



4
THE 'UNIVERSITY OF ROCHESTER b1 EIMWOODUAVENIE

ROCHESTER, NEW YORK 14642

MEDICAL CENTER AREA CODE 716

SCHOOL OF MEDICINE AND DENTISTRY - SCHOOL OF NURSING
STRONG MEMORIAL HOSPITAL

N

DEPARTMENT OF RADIATION BIOLOGY
AND BIOPHYSICS

1 September 1978

S. P. Vinograd, M.D.

Director Medical Sciences

Life Sciences Division

Executive Secretary, LSAC

National Aeronautics and Space Administration
Washington, DC 20546

Dear Sherm:

I have read the second draft of the LSAC report and am writing to suggest
some minor changes in the section on Blood. In general the suggestions
have to do with diplomacy.

Suggestions:

Page A-50, Tine 8: Insert "were" after hemolysis. Remove parentheses,
place period after series, Tine 9. Omit "were not sustained".
Capitalize "the" to make a new sentence: "The experience in the
Skylab .. i"s :

Page A-55, Tine 18: Omit "regulation". Line 19, insert "for
simulation" after potential of line 18. Omit the model. The
sentence should read: "It appears to have limited potential for
simulation in that current understanding of erythropoiesis has
major Timitations." Omit the sentence in parentheses, "Effective

simulations ...".

Page A-57, TB: Omit the sentence: "Some senior people are highly
regarded, e.g., Crosby of Scripps."

Page A-58, 1ine 4: Change efforts on to "studies of".
Page A-59, line 8: endothelium.
Page A-60, 13, line 2: '"stress, composition of atmosphere and
exercise/rest".
In the revised section on Radiation, I offer these comments:

Page A-64: Is it wise to refer to the National Academy of Sciences
Report, or should this LSAC report be entirely free standing and



inclusive of all necessary information without need for reference
to other publications?

Page A-66, 12: The paragraph is confusing. The first sentence
describes three regions of HZE tracks, but the subsequent discussion
does not unambiguously consider the three.
Further, I'm not convinced that the figures and tables are necessary
or desirable, particularly since the other sections of the appendix
do not utilize this format.

Best wishes in your work!

Sincerely,

(Zoan

Paul L. La Celle

PLL/ 1w



RADIATION BIOLOGY AND BIOPHYSICS
SCHOOL OF MEDICINE AND DENTISTRY AT, ?‘a
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S. P. Vinograd, M.D.

Director Medical Sciences

Life Sciences Division

Executive Secretary, LSAC

National Aeronautics and Space Administration
Washington, DC 20546
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, ITEMS FOR PARTICULAR DISCUSSION ON 9/21/78 - WHEDON

Executive Summary

Number the recommendations ? 1, 2, 3, 4, etc.

Move "modification of NASA organization'" rec. (pp. 63-65) to first
place? Or, keep where it is as better psychological approach to
NASA management?

P. 959 Sherm's revision of first two paragraphs

P 63 Suggested addition of a sentence to the Rec. on modification
of organization

p. 64 Sherm's suggested 4-page substitution for this one page
(though labeled 63-65). I have difficulty with clarity
of last two sentences of his third page.

p. 65 Suggest moving the paragraph now on p. 65 to p. 63, just
after top paragraph (on budgets)

p. 69 Rationale at bottom of page--is it long enough?

p. 74 Rec. on motion sickness duplicates similar one in Medical

Sciences; eliminate or note overlap?

p. 82 Rec. on fourth goal: I thought that it had been decided
not to drop this goal, partly at least on the grounds that
such a recommendation might be viewed as an invitation to
reduce funding in L.S. Rather, I thought that we had
decided to reduce or limit it, along the following lines:
"Among . . . biological problems' should be modified by
addition of the following words: 'in liaison with related
programs in other activities in NASA."

p. 84 Rec. on Planetary Projections and its rationale: do we
want to be any more specific? Do we want to mention or

recommend an orbital or earth quarantine of return samples?

General Problems

(1) I count a total of 40 recommendations. In their present form
and number (from my recent experience with three similar National Commis-
sion documents for my Institute alone), there are either too many or they
are insufficiently well organized to have real impact. Do we eliminate
half of them (or at least some) or can we devise some (added) form of
tabulation (listing), summary or condensation of the recommendations in
order to make the document more likely to be effective?




o

(2) Do we have the sections in the right order? Should Executive
Summary come closer to the beginning? Perspectives reads well as a
Conclusion or Coda and thus might be best at the very end.

(3) Do we want to indicate priorities among the Recommendations?

Minor Items

p. 57, line 11 Add "or supervisory'" after "directive'
p. 58, line 3 of Rec. on Communication Insert for clarity
P. 59, line 6 . Typo
p. 59, middle paragraph an addition
p. 66, line 4 Don't need '"may" with "potentially'; sounds
better to take out "potentially"
p. 67, line 4 Typo, should be "formation"
e p. 67, line 3 Insert
p. 67, line 10 Minor change
p. 69, line 5 Typo

p- 69, R, line 4 Need plural verb
p. 70, line 1 of b and d Watch for unnecessary definite articles

p. 70, line 3 up Change "3" to "2"

PRl R Rewrite slightly for form consistent with others
p. 71, section c Slight rewrite

P. 75, lastline Insert "alleged" or "uproven' before 'salubrious"
p. 81, lines 8 & 12 Typos

p. 52, line 5 "guaranteed'"?, too strong, try ''likely"
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(medical research on Earth.

Vinograd

: Reviewed by
alternative for Dr. Whedon

page 55

The Life Sciences Program of NASA is complex, highly
diverse, and fundamentally important to NASA's major goals.
The importance of the program lies mainly in its gupport of
basic biological research relagzxé/to space, and of stuides to
supply the knowledge necessary to support and maintain the
health of man whenever and whereever he goes in space. It
supports an @ facilitates the national life sciences community
in its utilization of space for scientific achievement, and it
facilitates advancement of specialized areas of fundamental and
forward-looking research in biology, the medical sciences and
biomedical technology which fall uniquely within NASA's goals

T Ciew Jenerecr [reeann

and objectives. Ai& is central to these NASA responsibilities 3
as well as to certain specific issues, such as planetary quarantine
and protection, and to several supporting functions, such as
providing guidance and direction on biomedical aspects of tech-
nology utilization, earth resources applications, and earth

[ K= WyrrAew A pecrs oZ

ecology concerns and obligations. ,This relatively-small program

A ("';vfwﬂyfl,jr./f Tl WEVIL. CF CIFi ¢ ‘f‘//,z:" VI RS B Civic S 17 Z;z:z A irs coor A
has _additional armdunique significance out of proportion to its

THES e F24 5728 I

nd because of the potentlal;;;ggj;;;\\\

medical practice and bio- //)

size because of pu?iiE#EBQ_CQng£ESSJQﬂ&%—%ﬂ%eFest—ln‘

= nts 1n//pace

nology to

of space medicin

In the view of the Life Science Advisory Committee, from
its analysis described in this report, NASA should provide
more attention and firm support to this program and should develop

ways for it to function more effectively.



The Committee believes that the most useful way to
eptiomize its review and make it meaningful to NASA management
is to present a series of recommendations, each followed by its
rationale (except where none is needed). This summary begins

with a presentation of general recommendations concerning the

operation and

e ]



Vinogtad

alternative for
page 55

The Life Sciences Program of NASA is complex, highly
diverse, and fundamentally important to NASA's major goals.

The importance of the program lies mainly in its support of

BAT)c O)eiseical ACagine 178 7772 °~,

exobiological research and gﬁ studies to supply the kmowledge
A ¢

necessafy to support and maintain tbe health of man whenever

. LT S Ca5S g FACL) A S
and whereever he goes in space. .It-has further-impertance-in
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Wmﬁg the National ‘life sciences
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community - ent, and m ¥/
rie its—funetion—to. advance specialized areas of fundamental and

forward-looking research in biology, the medical sciences and
biomedical technology which fall uniquely within NASA's goals
and objectives. It is central to these NASA responsibilities

as well agzgertain specific issues, such as planetary quarantine
and protection, and to several supporting functions, such as
providing guidance and direction on biomedical aspects of tech-
nology utilization, earth resources applications, and earth
ecology concerns and obligations. This relatively small program
has additional and unique significance out of proportion to its
size because of public and Congressional interest in the human
side of achievements in space and because of the potential spin-off

of space medicine technology to both medical practice and bio-

medical research on Earth.

In the view of the Life Science Advisory Committee, from
its analysis described in this report, NASA should provide
more attention and firm support to this program and should develop

ways for it to function more effectively.
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The Committee believes that the most useful way to
eptiomize its review and make it meaningful to NASA management
is to present a series of recommendations, each followed by its
rationale (except where none is needed). This summary begins
with a presentation of general recommendations concerning the

operation and



INSTRUCTIONS FOR READING IBM MTSC MANUSCRIPT

The manuscript enclosed for your review has been typed on

our 1IBM MTSC input typewriter. As a result, it contains

numerous coding notations which should be disregarded when

reading the copy. However, for your information, the function

of these codes is explained below:

1L

5.

Disregard all superfluous s's and commas: these are
simply signals which stop the typesetting element of
the device and permit the operator to change type fonts,
insert figures, and so forth.

Disregard x's: they are reference codes.

Disregard j's: they allow for margin justification.

Disregard c's: they allow for centering of headings.

Disregard 1l's: they allow for flush left headings.

One final note: The section of this manuscript titled

"Executive Summary" is written so that each section contains

recommendations and ratiocnale for these recommendations. The

rationale will be set in italics (and is so coded). This copy

will not show these different types.

The right-hand margin of the Executive Summary has been

marked

(R) and (I). The (R) is a recommendation segment, the

(I) is a rationale. This may help you in reading the MTSC

cCopy «

These notations were made after Dr. Vinograd's letter

was written (reference paragraph 3).



RICE UNIVERSITY

HOUSTON, TEXAS
77001

DEPARTMENT OF P.O. BOX 1892
ENVIRONMENTAL SCIENCE AND ENGINEERING TEL.: (713) 527-8101

September 13, 1978

Dr. S. P, Vinograd

Director of Medical Sciences

Office of Life Sciences

Headquarters, National Aeronautics and
Space Administration

Washington, D. C. 20546

Dear Sherm:

My comments on the second draft of our report, "Future
Directions for the Life Sciences in NASA, " are as follows:

nl. In the introduction to Medical Sciences (p.22) the point

L/vﬁAﬁWF should be clearly made that, although there is a gravita-
tional biology program within Life Sciences with both basic
and applied objectives, it will be desirable and probably
mandatory that NASA use animal models to study and eluci-
date such phenomena as bone and muscle loss, fluid and
electrolyte shifts, blood changes and the effects of and
protection from radiation. I believe this concept is
very important to rapid progress in solution of "man in
space problems” and making it clear in the medical
sciences section should add significant justification for
further space flight experiments e.g. Spacelab, Shuttle/
Salyut, Space Science Platform.

b//’ 2. Last paragraph p. 14 and last paragraph on p. 57-58.

M@cr» ¥4 moo much has been made of the *merit” of the large NIH
?6WL:’”’ review system for NASA's purposes and the small review
.7*-.4/}

system under AIBS sponsorship. NASA gets what NASA pays

for and they are paying AIBS to form small committees

now, At one time, starting in about 1968, the AIBS

formed several large specialty area life sciences committees
for peer review of proposals and the committees did a
superior job and they did have the breadth and expertise
required. The committees ranged from physical biology to
environmental biology and from microbes and plants to

man. NASA never had a better SR&T program than during

that time. The tone of the present statements results in
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S. P. Vinograd -2- September 13, 1978

praise for NIH and an unwarranted, and I assume unintended,
slap at the AIBS.

Last paragraph, p. 33.

Modify the last sentence and add an additional sentence as
follows:

Much information needs...technology: atmosphere control and
regeneration, water purification and reuse, waste control

and conversion and food production and processing. Progress
in these areas will require basic and—appitied research in
several more conventional areas such as microbiology, plant
and animal physiology, agriculture, and closed system ecology.

CELSS not CELLS in line 5 same paragraph.

Last sentence, paragraph 1,p. 40.

Add the following sentence to paragraph 1:

However, this is not to say that fundamental research in the
biological sciences does not contribute (and in many cases is
necessary for) achievement of applied objectives. Examples
are use of animal models for understanding health effects on
man and basic physiology, growth and development studies on
plants and animals to provide the basis for regenerative

life support system development.

Last sentence, paragraph 2, p. 41.

Please substitute the following for the last part of subject

- sentence:

...results impossible, and space biology has, as a consequence,
gotten a "bad name" in some quarters.

Last two sentences, paragraph 2, p. 46.

Substitute the following two sentences for those cited above:
A specialized plant experimental facility of limited scope
and flexibility is being prepared. The plant facility as
presently planned will have limited ability to support other
plant investigations.

2nd line, [paragraph 1, " p. 56.

...Summary presents-a;series.of.s
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S. P. Vinograd -3~ September 13, 1978

5th line, ' paragraph 1, p. 57.

...isolated from biomedical /bioscience input...

8th line, paragraph 2, p. 64.

has not had

1st line, paragraph 2a, p. 71.

utilization of joint terrestrial and animal models...
2nd sentence, paragraph 3, p. 73.

A similar sentence, indicating that gravitational biology
will contribute to the Medical Sciences, should be placed

in the Executive Summary section on the Space Biology program.
Every effort should be made to show the interrelatedness of
life sciences programs which supports the philosophy of an
integrated approach to the life sciences.

5th line, paragraph 2, p. 80.

We will never have "entirely closed" systems. Suggest, ...
system will be a regenerative, self-perpetuating independent
system...

Space Biology, paragraph 2, p. 83.
Request substitution of the following for the present verbiage:

The program in Space Biology should be viewed as 1) primarily
concerned with studying the unique effects of the space
environment, especially gravity, on the physiology, growth,
development and evolution of earth organisms, 2) responsible
for development of the basic scientific information required
for successful development of regenerative life support
systems, and 3) a demonstration of the possible benefits of
experimentation in space.

These limited objectives are consistent with the general
goals of the Agency and with the fact that a broad research
program in, for example, developmental biology, is clearly
inappropriate within NASA. Planning of the above named
activities requires special care, with the scope of the re-
search topics being carefully specified to meet the stated
objectives. A carefully structured program in Gravitational
Biology can be fully consistent with this policy.



Dr, S§.P, Vinograd -4- September 13, 1978
14, 5th line, paragraph 1, p. C-6,.

«oowWith a few notable exceptions...
15. 3rd sentence, paragraph 2, p. C-9,

.szr Substitute the following sentence:

/’)
,;7/£5f*' A few outstanding experiments have been performed; however,

mission durations have generally been too short to permit
the most important questions to be asked.

16. After line 6, paragraph 1, p. C-10.

~
[~
) ST Insert the following sentence after the sentence ending on
ﬁ;%*‘ line 6:
I

Such fundamental studies will provide much of the basis for
understanding man's physiology and function in space
environments. Research in...

Sherm, I feel strongly about the substantive changes I have
recommended, especially about the space biology program and the
implied criticism of the AIBS, otherwise I would not have responded
to Don's letter requesting that replies be in the mail by the 15th.
I received his letter in the afternoon mail on the 12th and must
leave Houston for five days on the afternoon of the l4th. Hence,

I have not had time to read the entire manuscript, which I had
hoped to do.

The Editorial Team deserves many accolades, flowers, martinis
and several blasts from trumpets for a job well done. I trust
that my suggestions will receive favorable consideration. After
only a brief review of the manuscript, I feel rewarded for the
time and effort spent in my participation. We have produced a
much needed document.

Sincerely,

AN o O

C. H. Ward
Professor

CHW/ml
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UNIVERSITY MEDICAL CENTER

STANFORD, CALIFORNIA 94305 e (413) 497-2500

Sru’ro;w UNIVERSITY HOSPITAL September 12, 1978
Endocrinology/Hypertension
Room M-204

G. Donald Whedon, M.D.

Chairman, Life Sciences Advisory Committee,
NASA

Department of Health, Education, and Welfare

Public Health Service

National Institutes of Health

Building 31, Room gqA52

Bethesda, Maryland 20014

Dear Dr. Whedon:

I thoroughly enjoyed reading the second draft of the "Future Directions"
document of the LSAC-NASA. I feel that the manuscript is generally excellent
and I extend my congratulations to the Editorial Committee.

I have only two corrections to make. (1) On page 24 (Cardiovascular), fifth
line from the bottom, the last word should be hypotension (not hypertension);
(2) on page A-40, second paragraph, third line from the end, the word "encumbrance"

is misspelled.

I am delighted with the results of our efforts and again wish to convey my
congratulations to the Committee.

With best wishes,

Sincerely yours,

J{hn Luetscher, M.D.

JAL:dr

%ﬁ DX.V;MM



7yl /7}”
| LAY S

RIECE UNIVERSITY
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DEPARTMENT OF " P.O BOX 1892
ENVIRONMENTAL SCIENCE AND ENGINI ll NG TEL: (713) 527-810}

September 13, 1978

Dr. S. P. Vinograd

Director of Medical Sciences

Office of Life Sciences

Headquar ters, National Aeronautics and

Space Administration

Washington, D. C. 20546

Dear

Sherm:

My comments on the second draft of our report, *“Future

Directions for the Life Sciences in NASA, " are as follows:

e

In the introduction to Medical Sciences (p.22) the point
should be clearly made that, although there is a gravita-
tional biology program within Life Sciences with both basic
and applied objectives, it will be desirable and probably
mandatory that NASA use animal models to study and eluci-
date such phenomena as bone and muscle loss, fluid and
electrolyte shifts, blood changes and the effects of and
protection from radiation. I believe this concept is
very important to rapid progress in soluticn of ”man in
space problems” and making it clear in the medical
sciences section should add significant justification for
further space flight experiments e.g. Spacelab, Shuttle/
Salyut, Space Science Platform.

Last paragraph p. 14 and last paragraph on p. 57-58.

Too much has been made of the "merit"” of the large NIH
review system for NASA's purposes and the small review
system under AIBS sponsorship. NASA gets what NASA pays
for and they are paying AIBS to form small committees

now. At one time, starting in about 1968, the AIBS

formed several large specialty area life sciences committees
for peer review of proposals and the committees did a
superior job and they did have the breadth and expertise
required. The committees ranged from physical biology to
environmental biology and from microbes and plants to

man. NASA never had a better SR&T program than during

that time. The tone of the present statements results in
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praise for NIH and an unwarranted, and I assume unintended,
slap at the AIBS.

Last paragraph, p. 33.

Modify the last sentence and add an additional sentence as
follows:

Much information needs...technology: atmosphere control and
regeneration, water purification and reuse, waste control

and conversion and food production and processing. Progress
in these areas will require basic and applied research in
several more conventional areas such as microbiology, plant
and animal physiology, agriculture, and closed system ecology.

CELSS not CELLS in line 5 same paragraph.

4. Last sentence, paragraph 1, p. 40.
Add the following sentence to paragraph 1:
However, this is not to say that fundamental research in the
biological sciences does not contribute (and in many cases is
necessary for) achievement of applied objectives. Examples
are use of animal models for understanding health effects on
man and basic physiology, growth and development studies on
plants and animals to provide the basis for regenerative
life support system development,

5. Last sentence, paragraph 2, p. 41l.

Please substitute the following for the last part of subject
sentence:

...results impossible, and space biology has, as a consequence,
gotten a "bad name" in some quarters.

6. Last two sentences, paragraph 2, p. 46.
Substitute the following two sentences for those cited above:
A specialized plant experimental facility of limited scope
and flexibility is being prepared. The plant facility as
presently planned will have limited ability to support other
plant investigations.

7. 2nd line, patagraphid ebDeabos

...Summary presents a series of...
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Sth line, paragraph 1l; p. 57.

%

...isolated from biomedical/bioscience input...
9. 8th line, paragraph 2, p. 64.
has not had
10. 1lst line, paragraph 2a, p. 71.
utilization of joint terrestrial and animal models...
1l. 2nd sentence, paragraph 3, p. 73.

A similar sentence, indicating that gravitational biology
will contribute to the Medical Sciences, should be placed

in the Executive Summary section on the Space Biclogy prograim.
Every etffort should be made to show the interrelatedness of
life sciences programs which supports the philosophy of an
integrated approach to the life sciences.

15. 5th Itne, paragraph 26 ins0.

We will never have "entirely closed" systems. Suggest, ...
system will be a regenerative, self-perpetuating independent
systemasic

13. Space Biology, paragraph 2, p. 83.
Request substitution of the following for the present verbiage:

The program in Space Biology should be viewed as 1) primarily
concerned with studying the unique effects of the space
environment, especially gravity, on the physiology, growth,
development and evolution of earth organisms, 2) responsible
for development of the basic scientific information required
for successful development of regenerative life support
systems, and 3) a demonstration of the possible benefits of-
experimentation in space.

These limited objectives are consistent with the general
goals of the Agency and with the fact that a broad research
program in, for example, developmental biology, is clearly
inappropriate within NASA. Planning of the above named
activities requires special care, with the scope of the re-
search topics being carefully specified to meet the stated
objectives. A carefully structured program in Gravitational
Biology can be fully consistent with this policy.
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5th line, paragraph 1, p. C-6.

...With a few notable exceptions...
15. 3rd sentence, paragraph 2, p. C-9.
Substitute the following sentence:

A few outstanding experiments have been performed; however,
mission duraticns have generally been too short to permit
the most important questions to be asked.

16, After line 6, paragraph 1, p. C-10.

Insert the following sentence after the sentence ending cn
line 6:

Such fundamental studies will provide much of the basis for
understanding man's physiology and function in space
environments. Research in...

Sherm, I feel strongly about the substantive changes I have
recommended, especially about the space biology program and the
implied criticism of the AIBS, otherwise I would not have responded
to Don's letter requesting that replies be in the mail by the 15th.
I received his letter in the afternocn mail on the 12th and must
leave Houston for five days on the afternoon of the 14th. Hence,

I have not had time to read the entire manuscript, which I had
hoped to do.

The Editorial Team deserves many accolades, flowers, martinis
and several blasts from trumpets for a job well done. I trust
that my suggestions will receive favorable consideration. fter
only a brief review of the manuscript, I feel rewarded for the
time and effort spent in my participation. We have produced a
much needed document.

Sincerely,

Nen 8.

C. H. Ward
Professor

CHW/ml
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SSDC,M EL J!\ IVERSITIES, INC
Upton, New York 11973

Office of the Director (516) 345- 3332

September 13, 1978

G. Donald Whedon, M.D.
Director
National Institute of Arthritis,

Metabolism and Digestive Diseases
Department of Health, Education and Welfare
National Institutes of Health
Bethesda, Maryland 20014

Dear Don:

Many thanks for your letter of 7 September. I have scanned the report, and
have read carefully the "Executive Summary," and of course my section on possible
effects of space ionizing radiations. I have no changes to suggest in my section,
largely because Sherm Vinograd and I have gone over it rather carefully in the
past.

With respect to the Executive Summary, I have only a few comments concerning
mainly the manner of presentation. s
Ve

o’

Page 55, second and third lines. Both "and extremely important," and "basic"
represent red flags to some readers, and could be omitted without loss. The
"extremely important" is really for the reader to judge, and the "basic" can be
a turn off particularly to the reader oriented narrowly to the mission of NASA.

Page 55, line four from the bottom. Omit "and make it meaningful to" and
substitute "for." Unnecessary, and makes it sound like NASA management has
difficulty grasping ideas.

Pages 56 and 57. It would seem to me quite useful to put the entire "use
of consultants' part closer to the end of "General Recommendations,'" and put the
inhouse material first. It comes across as almost selfserving to have the first
recommendations having to do with increasing the role of outside consultants and
groups, especially LSAC.

Page 57, lines four and five. Delete the statement that the director is &
relatively isolated from biomedical input, and substitute the purpose of
broadening inhouse capability. It comes across now as a real defect in the
director, if he can't keep in contact.

o f
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Page 61, second paragraph, last line. Change '"performance" to "output" Virye
or some such. It sounds like present personnel aren't performing very well.

Page 61, line six from the bottom. Change "just" to marginally." 7S

Page 69, line three. Change "--using specialized accellerators with--," "0 _ cur
to, "using available specialized accellerators, of--." s

vy
Any reader would have to, and certainly I am impressed with the quality
and extent of the recommendations made. They make a great deal of sense, and

I expect that this report will be a definitive one with a sizable impact.

With best regards, I am

Sincerely yours;

Associate Director

edl
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September 13, 1978

Dr. S. P. Vinograd

Director of Medical Sciences

Office of Life Sciences

Headquarters, National Aeronautics and
Space Administration

Washington, D. C. 20546

Dear Sherm:

My comments on the second draft of our report, "Future
Directions for the Life Sciences in NASA,*” are as follows:

1. In the introduction to Medical Sciences (p.22) the point
should be clearly made that, although there is a gravita-
tional biology program within Life Sciences with both basic
and applied objectives, it will be desirable and probably
mandatory that NASA use animal models to study and eluci-
date such phenomena as bone and muscle loss, fluid and
electrolyte shifts, blood changes and the effects of and
protection from radiation. I believe this concept is
very important to rapid progress in solution of ”man in
space problems” and making it clear in the medical
sciences section should add significant justification for
further space flight experiments e.g. Spacelab, Shuttle/
Salyut, Space Science Platform.

2. Last paragraph p. 14 and last paragraph on p. 57-58.

Too much has been made of the *merit” of the large NIH
review system for NASA's purposes and the small review
system under AIBS sponsorship. NASA gets what NASA pays
for and they are paying AIBS to form small committees
now. At one time, starting in about 1968, the AIBS
formed several large specialty area life sciences committees
for peer review of proposals and the committees did a
superior job and they did have the breadth and expertise
required. The committees ranged from physical biology to
environmental biology and from microbes and plants to
man. NASA never had a better SR&T program than during
that time. The tone of the present statements results in
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praise for NIH and an unwarranted, and I assume unintended,
slap at the AIBS.

3. Last paragraph, p. 33.

Modify the last sentence and add an additional sentence as
follows:

Much information needs...technology: atmosphere control and
regeneration, water purification and reuse, waste control

and conversion and food production and processing. Progress
in these areas will require basic and applied research in
several more conventional areas such as microbiology, plant
and animal physiology, agriculture, and closed system ecology.

CELSS not CELLS in line 5 same paragraph.

4. Last sentence, paragraph 1, p. 40.
Add the following sentence to paragraph 1l:
However, this is not to say that fundamental research in the
biological sciences does not contribute (and in many cases is
necessary for) achievement of applied objectives. Examples
are use of animal models for understanding health effects on
man and basic physiology, growth and development studies on
plants and animals to provide the basis for regenerative
life support system development.

5. Last sentence, paragraph 2, p. 41l.

Please substitute the following for the last part of subject
sentence:

...results impossible, and space biology has, as a consequence,
gotten a "bad name" in some quar ters.

6. Last two sentences, paragraph 2, p. 46.
Substitute the following two sentences for those cited above:
A specialized plant experimental facility of limited scope
and flexibility is being prepared. The plant facility as
presently planned will have limited ability to support other
plant investigations.

7. 2nd line, Ipariagraph W lSs oihHh6T

...Summary presentsi a series of...
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Sth 'line;iparagraph 1, ipas. 57,

...isolated from biomedical/bioscience input...

8th line, paragraph 2, p. 64.

has not had

lst 1line, paragraph 2a, p. 71.

utilization of joint terrestrial and animal models...
2nd sentence, paragraph 3, p. 73.

A similar sentence, indicating that gravitational biology
will contribute to the Medical Sciences, should be placed

in the Executive Summary section on the Space Biology program.
Every effort should be made to show the interrelatedness of
life sciences programs which supports the philosophy of an
integrated approach to the life sciences.

5th line, paragraph 2, p. 80.

We will never have "entirely closed" systems. Suggest, ...
system will be a regenerative, self-perpetuating independent
system...

Space Biology, paragraph 2, p. 83.
Request substitution of the following for the present verbiage:

The program in Space Biology should be viewed as 1) primarily
concerned with studying the unique effects of the space
environment, especially gravity, on the physiology, growth,
development and evolution of earth organisms, 2) responsible
for development of the basic scientific information required
for successful development of regenerative life support
systems, and 3) a demonstration of the possible benefits of
experimentation in space.

These limited objectives are consistent with the general
goals of the Agency and with the fact that a broad research
program in, for example, developmental biology, is clearly
inappropriate within NASA. Planning of the above named
activities requires special care, with the scope of the re-
search topics being carefully specified to meet the stated
objectives. A carefully structured program in Gravitational
Biology can be fully consistent with this policy.

¢




Dr. S.P. Vinograd -4 September 13, 1978

14, 5th line, paragraph 1, p. C-6.
...with a few notable exceptions...

15. 3rd sentence, paragraph 2, p. C-9.
Substitute the following sentence:

A few outstanding experiments have been performed; however,
mission durations have generally been too short to permit
the most important questions to be asked.

16, After 'line 6,'paragraph 1, p. C=10.

Insert the following sentence after the sentence ending on
line 6:

Such fundamental studies will provide much of the basis for
understanding man's physiology and function in space
environments. Research in...

Sherm, I feel strongly about the substantive changes I have
recommended, especially about the space biology program and the
implied criticism of the AIBS, otherwise I would not have responded
to Don's letter requesting that replies be in the mail by the 15th.
I received his letter in the afternoon mail on the 12th and must
leave Houston for five days on the afternoon of the 14th. Hence,

I have not had time to read the entire manuscript, which I had
hoped to do.

The Editorial Team deserves many accolades, flowers, martinis
and several blasts from trumpets for a job well done. I trust
that my suggestions will receive favorable consideration. After
only a brief review of the manuscript, I feel rewarded for the
time and effort spent in my participation. We have produced a
much needed document. :

Sincerely,

MNen 8

C. H. Ward
Professor

CHW/ml



DEPARTMENT OF
ENVIRONMENTAL SCIENCE & ENGINEERING

RICE UNIVERSITY
HOUSTON, TEXAS
77001

%

A 3 A
el
Dr. S. P. Vinograd |

Director of Medical Sciences

Office of Life Sciences

Headquarters, National Aeronautics and
Space Administration

Washington, D. C. 20546



PREFACE

Although the time period, 20 years, since man's first entry into
space is brief in terms of the known history of man on this planet, it
is nevertheless a considerable span of years for a scientific endeavor.
During this span the achievements have been extraordinary, from thoroughly
reliable, repeated insertions of spacecraft into orbit, through well-
controlled safe returns to Earth, linkage of vehicle to vehicle in

space, several 1and1ng9 on and safe return from the Moon, gp comfortable
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and productive orbltal fllghts of up to three months. In all of thlS
b (0 ) W & THE K S R S B IO 7%
endeavor of spectacular englneerlng, t-he-—bv}omedieax aspects have neces-

sarily beenfi§§§£;§’mainly:éé'the requirements for human safety during

the flights thus far conducted. Not until the Skylab flights-weé”a :
substantial efforgf;ounted te=PH&Fin to observe with some precision human 3
performance and physiological/medical functions in the strange environment
of space. Outlines became visible but much substance remains to be

filled in to make the picture clear. Now, as the requests for apprcval
and support of experiments are beginning to come in for the Shuttle/
Spacelab Program, we are-at the threshold of a fine opportunity, in a

mere definitive effort, to learn how man's life functions and dghéf"
fundamental biological processes are affected by weightlessness and

cther special characteristics of space. Evén though the flights thus

far planned are of short duration, the possibility is there to find
significant leads for more specific life science studies in flights of

longer duration--which hopefully will be supportable and conducted in

the later 1980s.




Biological and medical consultation has been available to NASA in
various forms, usually ad hoc, since the early 1960s. Formal establish-
ment of the Life Sciences Advisory Coﬁmittee took place in 1971. Since
then the Committee has given the Director of Life Sciences and NASA

FARTIZGARR 14 i 2 pedil B o d s s
administration a variety of recommendations on partieular-subjeets as
needed at the time. Finally, however, the Committee about 18 months ago
decided to undertake an organized, extensive review of the Life Sciences
Programs. A series of meetings of the full Committee and more recently
of an editorial team has produced the present document.

The Committee was aware of a concurrent study being conducted by a
special committee chaired by Dr. Neal Bricker, sponsored by the Space
Science Board, Assembly of Mathematical and Physical Sciences, National
Research Council/National Academy of Sciences. Some exchange of infor-
mation took place between that study group and this Committee through
attendance of two members of this Committee for a short time at the
Snowmass workshop in August 1977, but the SSB/NAS Report has not yet
been released as of the time of submission for publication of this
Report.

The purpose of thisvstudy and accompanying Report, "Future Directions

for the Life Sciences in NASA," is

~ . :_)"‘
!M \\)"Q-: AL
(1) to provide NASA management with a pictureAin one relatively

concise document of the major elements of the Life Sciences
program and problems,

(2) to indicate the special singular nature of the biological/
medical concerns and efforts among the engineering and physical
science programs which make up the bulk of NASA's activities,

and
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(3) to provide a series of suggestions in recommendation form as a
basis for attempting to handle more effectively the important
responsibilities of Life Scdences.

Since-few—recomﬁéﬁaitions—a‘”"I;kgi}cto he_easily effeeted, the usefulness
XA S Vor i D Y SR s
pi-zf;s document wt%i=%ike4ﬁu%wyswaméy as polnts of reference for =&
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dialogue and discussion directed toward iﬂpleaﬁﬁiﬁfiﬂngg.fﬁ;~ 12 T BT
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This Report is the flnal effort of most members of the current Life

Sciences Advisory Committee, a major turnover of the Committee being
anticipated. It is suggested that future LSAC mewmbers should, from time

to time, review, revise and update this Report, as a means of stimulating

a continuing, dynamic vitalization of Life Sciences programs and activities.

The Report is organized in two volumes; Volume I is essentially the
body of the Report, and Volume II is a set of appendices which provide
discussion in depth of the various program areas of Medical Sciences,
Biomedical Systems and Operation, Biological Sciences and Payloads and
Applications. The recommendations of the Committee are given in the
Executive Summary; ;ﬁey;end'cdeir accompanying rationafes;are presedred
in bare skeletal form, the detailed background being in the Appendices.
Volume I also contains a-section on Status and Projections in relatively
slender form and closes with Perspectivesfor what we hope will be a
healthy future for the Life Sciences in NASA.

I wish to express thanks to the members!or ccerbommitteleor their
intensely interested participation in the preparation of this‘Report Jip
and, for the Committee, gratitude also to the many members of NASA Life
Sciences staff who provided extensive information and data, not merely
during the time of preparation of this Report but in excellent briefings

and discussions at meetings of the Committee over the past several

-2 4



years. I would especially like to convey the appreciation of the
Committee to its Executive Secretary, Dr. Sherman P. Vinograd for
his untiring and meticulous efforts in the preparation of this Report.
The Committee acknowledges the fine work of Biotechmology, Inc. in

final preparation and publication.

G. Donald Wheden, M.D., Chairman
Life Sciences Advisory Committee
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