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1. Reference is made to HQ USAF letter, subject as above, dated
5 June 1962.

-

2. Request the attached proposal be included in the FY 64 NWER program
in the Biomedical area. The work contemplated will be more specifically
detailed gubseguent to the present nuclear test series.
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RESEARCH PROPOSAL FOR SUBTASK IN 3'0
NUCLEAR WEAPONS EFFECTS RESEARCH q

Item 1. Weapons Effects Board Number and Title: Number H
Title: "(U) Oculo~Visual Damage from Thermal Radiation"

Item 2, DASA CMAS Code: AlQe

Item 3, Directing Agency: School of Aercspace Medicine (AMD), AFSC

Item 4, Contractor and/or Government Laboratory:

To be determined.

Item 5, Contract Number: Ta be determined.

; Item 6., Estimated Funding: ) (Thousands %) a
: FY 64 150 :
i FY 65 150 ’
1 FY 66 150

FY 67 150

Item 7, Estimated Completion Date: 1967

: Item 8., Requirement and/or Justification: This research is in direct

! support of ARO's 38C01, 38C03, 38C04 and 38C05, The continuity
of vision 13 an absolute requirement for the execution of the
military missions, Because of anatomical characteristics of the
eye, 1t is vulnerable to the devastating effects of thermal and
thermonuclear radiations, Therefore, research must be accom<
plished to obtain threshold data for ocular tissue damage for the
entire spectrum of thermsl and {onizing radiations, Also, the
histochemical tissue changes must be studied to understand under-
lying mechanisma, Such information is essentlal to the intelligent
therapeutic¢ management of persons smo exposed, Since prevention of
tissue damage 1s the ultimate goal of this research, a part of the
effort 1s directed to the development of eye-attenuating, variable
density filters for use in windows, canoples, goggles, and optical
instruments.
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Item 9, Brief of Proposal and Objective:

A, Brief: The objective of this task is to conduct in-house and .
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contractual research programs that will previde a baais for tha 1
tierapy and prevention of ocular radiation damage. These will *
include:

1, Clinical and histopathological investigation of cellular
tissue effects of radiation exposure,

2, Accumulation of threshold data for ocular damage for
thermal radiations,

3, Evaluation of functional visual decrements, transient
and permanent, resulting from thermal radiations.

4., Establishing ocular constants for appropriate laboratory
animals so that data is extrapolatable to the human situation,

5, Developing & workable filter system suitable to provide
eye protection under changing conditions of thermal irradiance.

’ B. Approach: Histopathologic staining techniques, clinical bioa
microscopy, and other clinical laboratory technigues will be used
to study clinical pathologic changes resulting from radiation
exposure,

s p—

Two thermal devices (photocoagulator and heliostat) are
currently being used to produce retinal thermal damage. The i
primary purpose of these studies is to evaluate the occurrence '
and character of retinal burns with the varying parameters of
dosage, image size, irradiance (rate of heat delivery) spectral
nature of source, and lesion site for various ocular tissues,
Also, the photocoagulator has been modified to serve as a source
for the production of transient visual decrement (flashblindness).
This phenomenon 1s being evaluated with respect to (1) duration
of exposure, (2) pupil size, (3) state of retinal pre-adaptation
and fleld luminence, '

In order to relate anatomic and physiologic characteristics
of human and animal: subjects, it is necessary that appropriate
ocular constants be established which include: (1) refractive
status, (2) principal planes and points, and {(3) transmissivity
and absorbence of ocular tissues. '

One method of affording eye protection from retinal burn
: and/oxr flashblindness is that of application of photoreactive
materials which act as self.attenuating filtera. While many
chemica! compounds exhibit phototropic properties, only a few
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groups are sultable for this purpose. One such group is the
spiropyfan family and related compounds, Applicaticn of this
type material has demonstrated that the hazard of flashblindness
can be reduced or eliminated. Further evaluation of these
materials is necessary to completely define the maximum poten-
tial of these materials, Methods for standardizing and comparia
sons of material groups are currently being developed to serve
as a basis for selection, development, and evaluation of any
photoreactive material,

C. Related Subtasks: This study 18 a continuation in the laboratory
of a retinal burn field study begun meny years &go and culminating
in Operation Hardtack, The results of these other studies are
still being evaluated and the data will be compared ultimately
with these laboratory data.

D. Other Information: None

E. Background History and Progresa: This task is a combination of
the oculo-vizual! work of interest to DASA and formerly listed
under task titles 583067021 and 5830.67029, In the past, work
has consisted of independent studies by National Cash Register
Company (monitored by personnel in the Ophthalmology Branch,
School of Aerospace Medicine) in which prime emphasis has been
to explore the feasibility of using photochromic dyes for pro-
tective filter devices against flashblindness in nuclear explo-
sions. In-house studies previously have been directed toward the
delineation of retinal burn thresholds for thermal irradiation
and to determine transmizsion of light through ocular media,
These separate efforts have culminated in some instances in
evaluation at Weapon Effects Tests at both the Pacific and the
Nevada Test Sites.

Ocular tissues are sensitive to radjiationj the lensg and
retina being more sensitive than other ocular tisaues, Thermal
radlation may ceause temporary loss of visual function, flash.
blindness, or if sufficient energy is present will cause chorlo.
retinal burn with permanent damage., Thermal radiation as used
here include: near ultraviolet, visible and near infrared
radiations as would emanate from & nuclear detonation, The site
of damage from thermal radiation is the retina and choroid
primarily because absorption of the energy and production of heat
occurs at thiz site.

One basic problem is that of determining threshold retinal
thermal dosage to produce a permanent chorioretinal burn lesion.
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inteial work has included the construction of s heliostat labora-
tory, which usea ths radiant enargy of tha sun as » source, and £
high irradiances can be produced, Instrumentation dasign and
construction of squipment has been accomplished, as well as
teating of equipment, Production of retinsl burns in rabbits
has baen startad,

In-Houss research is being accomplished, including scquisi=
tion data on ocular constants such as refractive status and
principal planes of animal wyss, transmisalvity characteristics
of animal eyes, and othar animal studies which ara dasigned to
show functional versus gross damage. Acuity evaluation in the
rhesus monkey is & well established leboratory procedurs.
Flashblindness studies havs bsen carried out using a mddified
photocoagulator and considerable ugaful data regarding the
physiological responses involved has besn obtained,

Contracts with tha National Cash Register Company &re
currently providing the United Statas Air Force with a photo-
chemical device {self-attenuating variable density filter) to
provide protection against flashblindness. The National Cash
Register Company han developad a zeries of photochemical dyes
that can be triggerad by certain light wavelengths, Initial
atudy of over 200 photoresactive compounds has besn accomplished,
and seventeen new photoreactive compounds wersa synthesized,
many of which exhibit absorption in the blue reglon of the
visible spectrum, Preparation of materials capable of absorp-
tion in the shorter wavelangth range represents & significant
adve - » i{n the neutral density filter program,

Experimental filters that are complamentary and exhibit
absorption almosgt throughout tha entirs visibla spectrum have
been fabricated,

It has baen detsrmined that the position of the photos |
stationary state is directly proportional to the concentration
of ths solution, and the rats of color formation is directly
proportional ta the intensity of tha irradiating lLight,

¥. Futurs Plans:

1. To study changes ir acular medis from scuta and chranie
subthrashald dosagas of radiation,

2. To study in gresstsr detail functional decraments resulte
ing from threshold and subthrashold radiation axposura.
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’3. Continued evaluation to establiah morae definitive
threshold ¢riteria,

4, Evaluation of various spectral bands with regard to
ocular damsge., In particular, suitable energy sources such as
optical masers will be evaluasted for this purpose.
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