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There are at least three significant problems in supplying information to
scientists and engineers working on biomedical engineering projects. (a) By
definition, the field is multi-disciplinary. It draws upon at least two separate
literatures--that of engineering and physics and that of biomedicine. (b) Since

it is a relatively new field, it does not vet have a significant formal literature

of its own--only a few obvious journals such as the American Journal of Medical

Electronics, some new terminology, but that's about it. In the next few years,

I would not be surprised to sec publications like the Journal of Pacemaker Research

or the Journa} 92 the Artificial Organ Society--if they don't already exist. (c) A
third factor is that whicﬁ compliéates the life of all scientists today. On the one
hand, there is the small but diffuse literaturc of biomedical engineering. On the
other hand, there is the vast literature that is or may be of interest to biomedical
scientists. Consequently, any good system of information retrieval in biomedical en-
gineering must have the entire literature as its point of departure. And that is one

of the basic assumptions of the systems I shall tell you about today.

*Presented at the 18th Annual Conference on Engineering in Medicine and
Biology, Philadelphia, Pa.; November 12, 19635.



Assume you are an engineer or sc;entist wquing-an Pacemakers. ‘I think you
will agree that it would not be Uﬁréasbhablé t; aésume that you might know about
the 1958 work of W. L. Welrich on "Control of Complete Heart Block by use of an
artificial Pacemaker and a Synocardial Electrode -(i).; Or you mlght know about
the paper by P. M. Zoll on "Long term electric stimulation for Stokes-Adams Disease”
in 1961 (2). With either name or the citation for either paper, here is a typical
example of one weekly ASCA (Automatlc SubJect Citation Alert) report (Flgure 1) you
would have received during 1965, You would reéeive 32 similar reports each week.

On occasion, you would receive a réport like this one (Figure 2). There are
weeks when nothing is published tha£ is diréétly felevant to your work. |

In Figure 3, you see a partial list of the papers that would have been called
to your attention from January to March, 1965, and in Figure 4, those for April to
June, 1965, Note that while many of the papers shown are obviously concerned with
Pacemakers, others are not--at least not simply by reading their titles.

You may ask, "What is so exciting abéut fhis:iittle demonstration?” The
answer is this--we were able té‘provide this specialized selection and dissemination
of information on Pacemakers without tﬁé’infervention of a scientist or a scientif-
ically trained indexer.

; Ngw I should 1like to turn to fhe‘oppoéite sidé of the information coin=-retro=
‘speétive‘éeafcﬁiﬁg,’ For éxample find the 1964i11térature on Pacemakers. In
Figure 3, there is a partial list of the 1964 papers that cite the Zoll paper.

These are found_in‘the 1964 Science Citation Index (S5CI). The search was done for

me by a clerk. The search time required was almost completely the time required to

copy and type the citations as listed in the SCI Source Index. The same search can

also be done by computer, but why use a sledge hammer to derive a thumbtack. This
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scdrch'is typical of thousands that can be done in your medical or cngineering
libraries provided'they subscribe to the SCI service. ‘EQE appeafs‘qqarterly and
cumulates anﬁually.

The next'exambie will 111ustrate‘the usé of ciéation indexing in tracing
1iteraturé on a concept thaf is ﬁot well establiéhed in medical ferminology—-the
app}ication 6f fibre optics. Starting with a paber by W, P, Siegmund in ;962
presented’at the Sixtﬁ Annual Méeting of the Avionics Panel of AGARD (Figure 6),

I found, through the SCI, two quite different types of papers--one by Blincow in

the IEEE Transactions on Nuclear Science on "Light Collection from Long Thin
Scintillator Rods and Optical Coupling” (Figure 7), and another by Heck in the

Journal of Applied Physiology on "A Technique for Differential Photoelectric

Plethysmography of Bréin and Ear" (Figure 8).

In a similar fashion, beginniﬁg with a U, 5. Patent #3,033,071 issued to Hicks
on "fiber Optical field Flattening Deviceg" (Figure 9), I &as alerted to a subsequent
Patent 1ss§ed to Woodcéck and also assigned.tQ American Optical Company on é "Method
and Apphrdtus for Formihg Tapered Fiber Oﬁtical Image Transfef Devices." ‘This could

have been done in several ways, one of which would include a patent assignee question

in an ASCA profile.

As‘a final example, one might wish to know Qhether the 1963 work of Levy and
Lillehei on "Apparatus, Application, and Indicétion for Fibrilatory Cardiac Arrest"
h;d been extended further. In the ASCA report for November 5, we find a paper by
Lillehéi and co-workers which cites the earlier work in this fast moving field
(Figure 10). The new paper.concerns "Aortic Valve Replacement Utilizing Sutureless
(Magovern) Prosthesis with Particular Referencevto Patholpgic Anatomy and Choice of
Prosthesis."

One may legitimately ask whetﬁer the conventional methods of indexing literature

would have provided comparable results. If the conventional indexes like Index

Medicus and Engineering_lﬁdex were either sufficiently timely or comprehensive, they



might adequately cover a topic such as artificial Pacemakers. Indeed, you can

find a long and useful list of papers on that topic in Index Medicus which em-

ploys subJect-trained specialisfs. However, a search fér”info;métion on fiber
optic probes is hopeless. You will find no indexing heading forbit in Index
Medicus. If'one knew, in advance,'that it had'been uéed'in plethysmography,
Jtheﬁ one could Scaﬁ the dozens of érticles listed on tﬁat‘topic but most éf them
"do not concern the use of fiber éptics. And this is pfecisély the pbiﬁt.b.A‘
‘conventionalbthésaufus—contrblled index does hét emplby new terminology until it
has been used fréquéﬁtlf enough to juétify its usage. But it is précisely during
this criticaldperiod, during the growth of new concepts and fields;’that one
needs 5 means of rapid access to peftiﬁeht 1pformation regardless of the term~
indlogy or ianguage emﬁloyed.. | | |

These examples were selected to shdw you how t; use citation methodé in
solviﬁé.your’problém of efficiently utilizing fhe literatﬁres of engineéring,
science’ﬁnd mediéine. A broperxﬁiend of fime,‘cost, ;nd manpower factors must
 be considéred wﬁén evaluatiné information retrieval systems. We Selieve the §g}
andvﬁégé syéféms prbvide that proper bleﬁd; For each of the qﬁesfion citations

mentioned above, the total yearly cost of ASCA service would be $2.00. That's

about four cents per week. However, the minimum profile is 50 search units

which covers a lot of ground. We invite your evaluation.
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AUTOMATIC SUBJECT CITATION ALERT
4 service of the INSTITUTE FOR SCIENTIFIC INFORMATION
DR JAMES WILENSON 994 ACCOUNT NUMBER
‘DEPT OF MEDICAL ENGINEERING 117 g:l'}“s US‘FIi'IDAININ(“
JAMESTOMN SCHOOL OF MEDICINE 882 i g

JAMESTOWN, OHIO

REPORT FOR 29 OCT 65

83,441 citations from current scientific literature and
current patents were processed for ASCA this week

.~y THE ITEM BY 70LL PM ANN SURG 154 330 61
CITED BY CHALNOT P FRISCH R MATHIEU P .
) J CARD SURG 6 204 65 3R N3 68681

TREATMENT OF AURICULO-VENTRICULAR BLOCK BY
INTERNAL PACEMAKERS (20 CASES)

THE ITEM BY WEISS P~ J GEN PHYSIOL L1 157
CITED BY LAIRD AK "~ TYLER SA BARTON AD
GROWTH 29 233 65 22R N3 68790
DYNAMICS OF NORMAL GROWTH
THE ITEM BY HEYHN AN TEXTILE RES J 23 782 53
CITED BY PETERLIN A
MAKROM CHEM 87 152 65 25R ocT 68577
SMALL ANGLE SCATTERING BY A 3 COMPONENT SYSTEM
e THE ITEM BY WEIRICH WL CIRCULAT RES 6 4Lio 58
CITED BY SCHWEDEL JB

“J CHRON DIS 18 891 65 __ M.__LR N9 68830
* ROLE OF PACEMAKER «* i '~ e
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SCIENCE CITATION INDEX SEARCH

January to March 1965

THE ITEM BY ZOLL PM ANN SURG ' 154 330 61
CITED BY ELLIS FH MANNING PC CONNOLLY DC
MAYO CLIN P 39 945 64 25R N12 60294
TREATMENT OF STOKES-ADAMS DISEASE
MARION P GOUNOT J ESTANOVE JF ESTANOVE S
J CARD SURG S 657 64 M 24R N6 60937

INTRACORPOREAL CARDIAC STIMULATORS FOR
MORGAGNI -ADAMS-STROKES DISEASE - (144
PATIENTS OPERATED ON BY 9 FRENCH TEAMS)

ROBINSON DS FALSETTI HL WHEELER DH MILLER DB
AMIDON EL
AM J CARD 15 397 65 10R N3 62198
VENTRICULAR FIBRILLATION ASSOCIATED WITH 2
FUNCTIONING IMPLANTED CARDIAC PACEMAKERS

SENNING A
J CARD SURG S 651 64 M 33R N6 60937
PROBLEMS IN USE OF PACEMAKERS
WINTERS WL TYSON RR SOLOFF LA
ANN INT MED 62 208 65 22R N2 61708

CARDIAC PACEMAKING .1. CLINICAL EXPERIENCE

FIGURE 3



SCIENCE CITATION INDEX SEARCH

April to June 1965

THE ITEM BY ZOLL PM ' ANN SURG : 154 330 61
CITED BY ABLAZA SGG BLANCO G MARANHAO V GOLDBERG H
ARCH SURG 90 694 65 8R N5 64238

TOTAL REPLACEMENT OF AORTIC VALVE IN A PATIENT
WITH INTERNAL PACEMAKER - REPORT OF A CASE

SOWTON E
BR HEART J 27 311 65 27R N3 64891
ARTIFICIAL PACEMAKING AND SINUS RHYTHM

SURAWICZ B CHLEBUS H " REEVES JT GETTES LS
J AM MED A 191 1049 65 14R  N13 62827
INCREASE OF VENTRICULAR EXCITABILITY THRESHOLD
BY HYPERPOTASSEMIA - POSSIBLE CAUSE OF
INTERNAL PACEMAKER FAILURE

THE ITEM BY WEIRICH WL CIRCULAT RES 6 410 58
CITED BY HALLEN A NORDLUND S WARVSTEN B
ACT SOC MED 70 17 65 15R N1/2 63929

PACEMAKER TREATMENT IN ADAMS-STOKES SYNDROMA .

FIGURE 4



SCIENCE CITATION INDEX SEARCH
1964

Partial List
THE ITEM BY ZOLL PM ANN SURG 154 330 61
CITED BY ALLEN P ROBERTSO.R TRAPP WG
CAN MED A J 91 547 64 5R N1O 56925

INDICATIONS FOR TREATMENT OF COMPLETE
ATRIOVENTRICULAR DISSOCIATION

BUTTIGLI.JB COLES JC GERGELY NF
CAN MED A J 91 331 64 9R N7 56361
ARTIFICIAL CARDIAC PACEMAKERS

CENTER S NATHAN D WU CY DUQUE D
J THOR SURG 48 513 64 13R N4 57746
2 YEARS OF CLINICAL EXPERIENCE WITH
CLINICAL PACER

CHARDACK WM
ANN NY ACAD 111 893 64 19R A3 54467
MYOCARDIAL ELECTRODE FOR LONG-TERM PACEMAKING

DAVIES JG SOWTON GE
PHYS MED BI 9 257 64 R 62R N3 55533
CARDIAC PACEMAKERS

KANTROWI .A
ANN NY ACAD 111 1049 64 22R A3 54467
IMPLANTABLE CARDIAC PACEMAKERS

LAWRENCE GH KING RL PAINE RM SPENCER MP
HUGHES ML
J AM MED A 190 1093 64 18R N13 60025

COMPLETE HEART BLOCK -- PATIENT SELECTION &
RESPONSE TO IMPLANTATION OF ELECTRONIC

PACEMAKER
MYERS GH PARSONNE .V ZUCKER IR LOTMAN HA
AM J MED EL 3 233 64 7R N4 60031

BIOLOGICALLY-ENERGIZED CARDIAC PACEMAKERS
NAKAMURA FF NADAS AS

N ENG J MED 270 1261 64 18R N24 54181
COMPLETE HEART BLOCK IN INFANTS & CHILDREN

FIGURE 5



FIBER OPTICS: PRINCIPLES, PROPERTIES
and DESIGN CONSIDERATIONS

by
Walter P. Siegmund

American Optica] Company
Southbridge, Massachusetts
U.S.A.

ABSTRACT

The basic principles of fiber optics are reviewed and the propertics of a
varicty of fiber optics materials are described. Important design considerations
are discussed with respect to the application of these materials to various optical
problems. To illustrate these design considerations a number of specific optical
problems and their possible solution by means of fiber sptics are described.

Presented at
6th Annual Mccting of the Avionics Pancl

GARD
(NATO)

Paris, France
July 1962
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| LIGHT COLLECTION FROM LONG THIN
SCINTILLATOR RODS AND OPTICAL COUPLING

D. W. Blincow
J. R. Webster
Giannini Controls Corporation
Duarte, California

SUMMARY

v In nuclear detection, it is often advanta-
geous to detect the nuclear events occurring at
widely separated points and to route this infor-
mation to a central location. This problem was
encountered in the design of a nuclear gaging
system for the reaction control tanks of the
Apollo vehicle. An evaluation of system require-
ments showed that a design using a multiplier
phototube and an array of scintillator rods
offered optimum efficiency, weight and accuracy.
This approach demands that the scintillator rods
act both as gamma detectors and as light pipes
to conduct the light to the phototube. An inves-
tigation of the light conducting properties of
various scintillator materials as a function of
rod length, diameter, shape and surface condi-
tions is herein reported.

The light piping properties of several
materials and feometries have been exglored both
experimentally 2 and theoretically3’ . Scin-
tillation materials have been used as light pipes
in several instances,s’ although usually where
environmental conditions make more direct means
infeasible (for instance, where intense magnetic
fields would effect the phototube).
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T

"Light Collecting Properties of a
Perfect Circular Optical Fiber".
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763-4, Aug. 1955; "Some Properties
of Light Guides",

5. Burrow, H.C., et al., Nuclear Elec-
tronics, Vol. 1, 153=8, Int'l, Atomic
Energy Agency 1962; "An Image Intensi-
fier System',

Where: 8 = 90 - 0,

I° = Total light emitted

I° = Light entrapped in one direction

S=SCINTILLATION EVENT

s e/

1 ___f,gnera___ I-cos§’
I, 4MR*® 2

Fig. 1—Light entrapped from Scintillation event.
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A technique for differential photoelectric

plethysmography of brain and ear

ALBERT F. HECK AND VERLAN R. HALL
Department of Neurophysiology, Walter Reed Army Institute of Research,
Walter Reed Army Medical Center, Washington, D.C.

Heck, ALBERT F., AND VERLAN R. HALL. A technique for
differential photoelectric plethysmography of brain and ear. J. Appl.
Physiol. 19(6): 1296-1239. 1964.—A technique for implanta-
tion and apparatus for obtaining a circulatory pulse volume
wave from the surface of the cerebral cortex of animals in both
acute and chronic experimental situations are described. Fiber
optic light guides are placed through burr holes on the brain
surface and the skull closed with cement, thus restoring the
Munro-Kellie principle. Heatless light is conducted into the
brain and changes in optical density of this tissue due to vascu-
lar pulsation are converted to wave forms by a photoelectric
pickup. Trauma and tissue reaction are minimal. Attachment
of a similar plethysmograph to the ear by means of Teflon
button receptacles allows differential recording of plethysmo-
grams from either vascular bed.

Munro-Kellie

fiber optics photoelectric technique

principle

REFERENCES

1.:Giuuiek, F. G, B. R. Boong, G. C. HENNY, AND M. J. OPPEN-
neiMer. The clectrokymograph: application as a photoelectric
plethysmograph. Federation Proc. 5: 33, 1946.

2. Henny, G. C. Electrokymograph. In: Medical Physics, edited
by Otto Glasser. Chicago: Year Book, 1950, vol. 2, pp. 924~

29.

3: Igh?RTzMANN, A. B. The blood supply of various skin areas as
-estimated by the photoclectric plethysmograph. Am. J. Physiol.
124: 328-340, 1938.

4. Karran, H. A, Collateral circulation of the brain. Neurology
11:9-15, 1961.

5. Lamsert, E. H. Comparison of physiologic effects of positive
acccleration on human centrifuge and in an airplane. J.
Aviation Med. 20: 308-335, 1949.

6. Mirsky, A. F., anp P. V. CarDON. A comparison of the EEG
and finger pulse changes accompanying impaired attention
following prolonged slecp deprivation and acute chlorproma-
zinc administration. Quoted by H. L. Williams, A, M., Granda,
R. C. Jones, A. Lubin, and J. C. Armington (14).

7. Rosinson, R. E. ITI, anp D. W. Eastwoop. Use of a photo-
spHygmomanometer in indirect blood pressure measurements.
Anesthesiology 20: '704-707%, 1959.

8. ScumipT, C. The Cerebral Circulation in Health and Disease.
Springfield, Ill.: Thomas, 1950, pp. 14-15.

light has been, thus far, restricted to extracorporeal studies of

circulation in the skin for various reasons: size of the trans-

ducer, associated problems of surgical implantation and tissue

trauma, instability of the implant and displacement from the

vascular bed to be monitored, effects upon the vascular bed of

heat generated by an incorporated light source, replacement
of transducer components once chronic implantation has

been made.

The purpose of this paper is to describe a technique which
minimizes or eliminates these limitations by employing flexible
fiber optic guides (10) for conduction of heatless light into and
out of the body. The technique was developed for use in differ-
ential studies of vasomotor phenomena occurring simultane-
ously in various vascular beds and the effects of changes in
other physiologic variables (e.g., blood pressure, venous pres-
sure, blood volume, pCO;) on these phenomena.

Apparatus consists of the following components: r) a d-c
powcred light source of variable intensity; 2) an afferent fiber
optic light guide (LG 2, American Optical Co.); 3) an effcrent
fiber optic guide; 4) a photocell (Clarex CL 704T.) hr~~
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United States Patent O

3,033,071
Patented May 8, 1962

"
1CC

1 2
the above character which is adapted to transfer substan-
3,033,071 tially all of the light received thereby from a first prede-

FIBER OPTICAL FIELD FLATTENING DEVICES
John W. Hicks, Jr., Fiskdale, Mass., assignor to Ameri-

can Optical Company, Southbridge, Mass., a voluntary

association of Massachusetts

Filed June 3, 1958, Ser. No. 739,538
S Claims. (CL 88—1)

This invention relates to fil optical devices and has
particular reference to imprg#ed fiber optical means for
transferring optical imagesArom one location to another
and method of making {ife same.

In conventional opyi€al systems which embody optical
lenses or various cogfponents formed of lenses or the like,

10

termined image plane, directly to ® second predetermined
image plane.

Other objects and advantages of the invention will be-
come apparent from the following description when taken
in conjunction with the accompanying drawings in which:

FIG. 1 is a greatly enlarged longitudinal cross-sectional
view of a light-conducting fiber of the type which is used
in the manufacture of the fiber optical devices of the in-
vention;

FIG. 2 is a diagrammatic illustration of meane #--
forming a fiber optical strnrte--
the char~-4

there cxists the Aell-known problem of atterm-*

3 033 071 --rrrrrrt24HICKS --rrreerenrrees US

P 64

APRIL 7, 1964

WOODCOCK RF 3128167 US

178 OFFICIAL GAZETTE

3,128,167
METHOD AND APPARATUS FOR FORMING
TAPERED FIBER OPTICAL IMAGE TRANS-

P s, ot e
s coc! Woodstock, Conn.,
to American Company, Southbridge, Mass., a
of Massachusetts

e

Nov. 28, 1960, Ser. No. 72,189

1. A method of forming a tapered fiber-optical image-
transfer device comprising the steps of providing a plu-
rality of light-conducting members each of which has a
slight convexity intermediate its ends, assembling said
members in side-by-side relation to form a bundle in
which adjacent members contact each other at points of
said convexity, enclosing at least part of the periphery
of said bundle for initially contacting those members at
the periphery of said bundle at least at points of said con-
vexity and for defining a section of said bundle which
tapers inwardly from points of said convexity, heating
said members to a fusing temperature, and causing at
least some of said members to move in the direction of
said taper for compacting said members into intimately
fused relation progressively along the lengths of said
member from points of said convexity.

FIGURE 9
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