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MEMORANDUM TO: DA/Assistant for AAP '

FROM : DC7/Food and Nutrition
SUBJECT : CA rceme dated October &, 1969 on medical experinents
MOT1/MOT% by s

As Principal Coordinsting Scientist of the MO70 series of experiments, I
would like to take the liberty to comment on the subject memo.

It is proposed taat {ood consumed pre and postflight be identical to that
used inflight. Sucn food does not require preparation and weighing in a
special diet kxitcnen at XSC. The preflight period will be used to establish
normal caloric intakes of the crews during their preflight activities. Close
adherence to this level of intake during the inflight and post{light periods
of the wmission is desirable but, of course, not compulsory. This caloric
control enhances the interpretability of the experiment but its omission

is not catastrophic.

The AAP Food System will be designed to minimize the possibility of having
to weigh uneaten portions of any food item during any phase of the miseion.
This will be accomplished in three ways:

1. The food will be highly palatable.

2. The food will be in small portions.
3. TFoods will be selected, the mass of whose residue is amenabie to
accurate visual estimation.

No sweat vampling will be undertaken during any part of the preflight,
inflight or postfiight phases of MO7l. Careful review of ground-based
metabolic studies conducted both under contract to NASA and otherwise

have reveuled that the benefit to be accuired from sweat simpling does not
justify the immensz Hrocedural difficulties it entails.

The volunc measurements of liquid intake and the measwrement of exgreta
-is an essential part ol the pre and postflight phases of the experiment
®s well as of the in’light phase. The chores associated with this task

a “Will be diminished pre and postflight as much as possible through the use
gty %6f gupporting personael and equipment.
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Tre proposeda inflizht procedures do iried involve excessive and unpro-~
ductive use of crew oins for wanuval masipulation of food, water and waste.
Toic citw.ticn is unleriinate and its correction has so far eluded the
most vigocous proteste of the Mediczl Directorate.

M0l requires that culoric intake oe maintained constant insofar as possibls
Once the caloric intuke of the crew is established during the preflight
phase o the experiment while the crew is consuming flight food, it is
hoped that this same intake will be maintained throughout flignht. This
procedure is recommendad ia order to rule out nutritional factors as a
cause ol any metabolic zberration which is observed inflight. No atteumpt
will be mude cr, Ia “ast, can be made to enforce this requirement, and its
ouission will not preclude some meardingful interpretation of the data
obtained.

At the oeginning of the mission, the crew will be given a nowinzl menu
which will describe the raage of choice he is permitted in each meal.
These wenus will not be voiced up on a caily basis. It is requested,
however, that deviations from this nowinal menu in the form of unconsumed ,
partially consumed, or unprogrammed food substitutions be reported. Ase
has been pointed out above, great efforts will be made to eliminate the
need for mass measurcments of residual food. In the event any food is not
amenable to having its residue visually estimated, then this food will
probably not be included. If, on the other hand, it is so palatable that

its inclusion is almos®t obligatory, then there will be no problem with waste
estimation. '

The crewmen need not log anything except the above deviations. If these are
voiced down, then they need not be logged. The data required is date, crew
wember name, and container number - not time.

‘Water used to reconsiitute food will be added according to the directions
appearing on the food package. There is no need to log this procedure if it
been adhered to in the nominal fashion.

The dry mass of feces does not have to be measured.

Inflight wmeasurements of bone density have, of course, been considered, but
cannot be implemented on the first three AAP missions. A program has been
initiated at General Dynamics to develop inflight x-ray devices which con-
sist of thulium source with a photographic record. Tae photon ubsorptiometr
technique currenlly being cmployed at “he Univervity of Wiscconnin and at the
USPHS Hoapital in Sar Mrancinco is alpo being asucssced for possible appli-
cation to the inflighv situation. Tnese concepts, however, arc more properl:
a part of the Space fzation rather than of the first three AAP wissions. As
CA empnasized, it will probably prove Impractical to engage large portions
of the Space Station's or Space Base's crew in precise balance studies. _For
these reasons, it is particularly important to develop alternative tecbnlqgg
for Space Station/Spec: Base experimentation. A
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The impaci of 31crte 2ing he centrol ~eriods pre and postilight will be
considered, and cvery astempt will be made to do this. Provision will be
made tc zupport focd, drirk and sampling collections at the tiwes and places
adjustable to tae crew's preflight training schedule. .

AAP. Variety and palatability must be compromised to the extent necessary
to insure accurzte knowledge of nutrient intake. This requirement is basic

to a metabolic study. Its omission would render the results uninterpretable.

Variation in the amount of food intake will be provided for. It is hoped,
however, that this wuoiation will be minimized. If food intake varies,
then the food will be designed to allow it to vary with respect to calories
&lone, not protein. Tie experiment requires that protein intake be main-
tained at a fixel Ievel. The chosen level of protein is well in excess of
the Recomuiended Dictary Allowances and no decrement in ralatability or
nutritional quality will result because of this constraint.

The comments with regard to the logging of water intake are excellent and
should be iwmplemented.

Since ground-based studies will be performed to estimate residues in a
normally emptied container, there is no requirement to weigh or otherwise
estimate the mass of these containers.

Original SE;Md By
Paul €. Ram_. .., S D

Paul C. Rambaut, Sc.D.
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