
patterns of medical care; in ,these stud- 
ies the common-sense approach is sup- 
planted by accurate information to be 
used for organizing and providing serv- 
ices in accord with patient needs. 
These -studies identify the character- 
istics of the patient population, their 
patterns of obtaining care, and the fac- 
tors that determine their patterns of 
care, and show that use of medical 
services follows definite patterns and 
is not a random affair. 

Avedis Donabedian (University of 
Michigan) outlined the components of 
the medical care process-recognition 
of need for care by the patient or 
those who are responsible for him; 
the decision to seek care; the process 
of seeking care; assuming the sick role; 
diagnostic and therapeutic decision- 
making by the providers of care; rela- 
tions between the patient and the pro,- 
viders of care; relations among the 
multiple sources of care and the re- 
cipient; maintaining care; and, finally, 
terminating care. The quantitative as- 
pect of the medical care process is 
reflected in studies of the use of medi- 
cal services. The qualitative aspect is 
reflected in research in. the quality of 
care, either with respect to process or 
end results. 

Kerr L. White (Johns Hopkins Uni- 
versity; chairman of the seminar) pre- 
sented an. overview of research in pa- 
tient care, which he considers but 
one component of the entire system 
of health services. The system has 
five major components which may be 
studied-personnel; institutions; organ- 
ization and adminis'tration; financing, 
payment, and economics; and objec- 
tives. Research in medical care may 
be directed at one of five levels in the 
entire system-patients' need for care, 
patients' demand for services, use of 
the services, outcome, and satisfaction. 
Similar to other forms of research, the 
design and methods are determined by 
the units to be observed-episode of 
illness or of care, the "visit" o,r "ad- 
mission," the patient and his care in 
time and place, the disease, the fam- 
ily, the institution, or the community. 
The denominator of any study must 
be clearly defined because the research 
so often consists of comparisons be- 
tween otherwise similar groups. The 
techniques of epidemiology are most 
useful. here. 
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certainty effect, the Hawthorne effect, 
the placebo effect, observer variation, 
observer error, and sampling errors. 
Research in patient care can be classi- 
fied broadly into two major types- 
the case history method and the cohort 
method. Within the broad classifica- 
tion, there are four types of studies: 
descriptive, not based. on specific hy- 
potheses, and involving observation of 
unplanned events; analytic, based on 
specific hypotheses and observation of 
unplanned events; experimental, direct- 
ed by specific hypotheses and using 
controls to deal with irrelevant vari- 
ables; and evaluation studies, which 
require stated objectives and often 
must rely on comparison groups rather 
than true controls. 

The primary emphasis in patient 
care research should be on. "research." 
It is irrelevant to debate whether 
"laboratory" research is more scientific 
or important than "patient-care" re- 
search. Each requires knowledge and 
critical application of both the rules 
of logic and the methods of science. 
Lacking these, an activity may well 
advance "patient care" but it is not 
"patient-care research." 

PAUL J. SANAZARO 
Association of American Medical 
Colleges, 2530 Ridge Avenue, 
Evanston, Illinois 

Nucleation Phenomena 

Theoretical and experimental aspects 
of nucleation phenomena were reviewed 
at an. international symposium held at 
Case Institute of Technology, Cleve- 
land, Ohio,, 7-9 April 1.965. The 'major 
areas covered were atmospheric and 
solid state physics, analytical and phys- 
ical chemistry, metallurgy, ceramics, 
polymer science, and biological systems. 
In addition to the: 10 invited review 

lectures, 26 short papers covering re- 
cent research in the field were presented. 

In the opening lecture W. Dunning 
(University of Bristol) outlined the 
current status of classical nucleation 
theory. He pointed out thalt the best 
correlation between theory and experi- 
ment can be expected for tightly bound 
clusters where partition functions can 
be evaluated. He also, suggested that 
new experimental techniques currently 
being developed should enable a crit- 
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weak interaction limit was also dis- 

cussed by J. Cahn (M.I.T.). Hiis for- 
mulation, developed from a considera- 
tion of the spinoda4, led to a formalism 
postulating the development of periodic 
concentration fluctuations. In the ex- 
treme weak binding limit, therefore, the 
issue of critical nucleus size, with its 
corresponding physical enigmas, is 
avoided. Periodic spinodal composition 
fluctuations have now been observed 
in many systems, including the inor- 
ganic glasses and metal alloys. 

Several papers were presented in the 
area of statistical methods. F. Goodrich 
(California Research Corp.) demon- 
strated that it should be possible in 
certain cases to determine the kinetics 
of the nucleation and growth stages by 
a statistical analysis of the particle size 
and its standard deviation. This ap- 
proach is still in its initial stages and, 
as Goodrich pointed out, is in need of 
experimental tests. Although an initial 

paper on the subject ihas been pub- 
lished, the method was unfamiliar to 
many scientists present ,and as a result 
of the presentation, several participants 
in the area of ceramics and metals ex- 
pressed an interest in applying this 
analysis to data which had been ac- 
cumulated, but which were not amen- 
able to standard approaches. Thus, it 
appears that the symposium in at least 
one case did fulfill its aim to bring the 
theoretician into contact with experi- 
mental data and vice versa. In a con- 
tributed paper on irreversible thermo- 
dynamics, K. Russell (M.I.T.) showed 
that subcritical growing nuclei follow a 
reaction path which is one or two de- 
grees cooler than the ambient tempera- 
ture. This point seems particularly inter- 
esting in view of the controversy which 
existed a few years ago on the relative 
temperatures of molecular clusters. 

The experimental technique which 
appears to be emerging as a new meth- 
od of evaluating nucleation theories is 
the use of nozzles for condensing va- 
pors. Several papers were devoted to 
the experimental design, data, and the- 
ory of operation for such nozzles. Up 
to now, however, definitive data are 
only starting to be obtained. D. Turn- 
bull (Harvard University) felt that ex- 
perimental studies of crystal nucleation 
from liquids could also yield suitable 
data for an assessment of nucleation 
theory. He reviewed the main methods 
of studying melt-solid transitions. 

Most of the other papers fell into 
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of studying melt-solid transitions. 

Most of the other papers fell into 
one of two categories. In. the first cate- 
gory, experimental evidence was com- 
pared with theory which was consider- 
ably modified for application to the 
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particular system. As an example, J. 
Hoffman (National Bureau of Stan- 
dards) described the application of 
nucleation theory in polymer crystal- 
lization. This is a new field which has 
been developing rapidly in the past 
few years and has given rise to a much 
greater understanding of the relation 
between solid state structure of poly- 
mers and their mode of crystallization. 
Another area where theoretical and 
experimental developments have run 
parallel is that of heterogeneous vapor 
deposition, particularly the deposition 
of metal atoms. J. Hirth (Ohio State 
University) reviewed this area and felt 
that classical theory represented the 
situation fairly well. This view is in 
strong contradiction to some recent 
theories and some lively discussion en- 
sued over the value of using contact 
angles as a suitable thermodynamic 
parameter. Although there was a sharp 
division of opinion on this point, Hirth 
adequately summarized the situation 
by saying that the contact angle could 
be considered as a rug under which 
many of the uncertainties could be con- 
veniently swept. 

In the second category, emphasis was 
on experimental data which could be 
related to essentially unmodified theory. 
S. Mossop (Commonwealth Scientific 
and Industrial Research Organisation, 
Australia) reviewed the current status 
of knowledge in cloud physics. He com- 
mented that only in recent years have 
fundamental studies enabled a quantita- 
tive approach to be formulated for cloud 
nucleation. This comment was amplified 
later in the proceedings when some re- 
cent experimental studies of water vapor 
condensation were outlined. A. Nielsen 
(University of Copenhagen) reported 
continued studies relating precipitation 
of sparingly soluble salts to the Volmer- 
Becker-D6ring formulation; he men- 
tioned recent successes in unraveling the 
role of homogeneous and heterogeneous 
nucleation in precipitation studies. Niel- 
sen suggested that the relative solvation 
of ions affects the kinetics of nucleation; 
he illustrated this effect with recent re- 
sults. The role of nucleation processes 
in ceramics and noncrystalline solids 
was considered by R. Maurer (Corning 
Glass Research Laboratories), and was 
extended by an interesting contribution 
from J. Hammel (Pittsburgh Plate Glass 
Company). The degrees of quenching 
possible in glass transitions enable quite 
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at this symposium, the organizers in- 
cluded physiological nucleation proc- 
esses; bone mineralization and gall 
stone formation were considered. The 
former area was reviewed by M. Glim- 
cher (Harvard University), and his 
discussion turned out to be one of the 
highlights of the symposium. A brisk 
discussion following this paper centered 
around the form of calcium phosphate 
which nucleates at serum pH. Some of 
the participants felt that octocalcium 
phosphate was a metastable precursor 
to bone mineral, Glimcher felt that 
hydroxyapatite nucleated directly. Both 
factions 'agreed, however, that in physi- 
ological processes the nature: of the 
initiating nucleus was dependent upon 
the protein substrate. 

From general comments and discus- 
sion following the papers it seems that 
at least one of the major symposium 
aims, that of improving communication 
between various lareas of nucleation 
study, was attained. The: symposium 
was sponsored jointly by the National 
Science Foundation and Case Institute 
of Technology. Abstracts of the pro- 
ceedings may be obtained from the 
undersigned. 

A. G. WALTON 

Department of Chemistry, 
Case Institute of Technology, 
Cleveland, Ohio 

Forthcoming Events 

June 

19. Academy of Tuberculosis Physicians, 
New York, N.Y. (G. P. Bailey, 1295 
Clermont, Denver 20, Colo.) 

20. Society of Vascular Surgery, annual, 
New York, N.Y. (W. S. Edwards, Dept. 
of Surgery, Medical College of Alabama, 
Birmingham) 

20-22. Society for Investigative Derma- 
tology, 26th annual, New York, N.Y. (H. 
Beerman, 255 S. 17 St., Philadelphia, Pa.) 

20-23. American Soc. of Agricultural 
Engineers, 58th annual, Univ. of Georgia, 
Athens. (J. L. Butt, P.O. Box 229, St. 
Joseph, Mich.) 

20-24. American Soc. of Mammalogists, 
Winnipeg, Manitoba, Canada. (B. P. Glass, 
Dept. of Zoology, Oklahoma State Univ., 
Stillwater 74075) 

20-24. American Soc. of Medical Tech- 
nologists, Cincinnati, Ohio. (R. Matthaei, 
Suite 25, Hermann Professional Bldg., 
Houston, Tex. 77025) 

20-24. American Nuclear Soc., 11th 
natl., Gatlinburg, Tenn. (ANS, 244 East 
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discussion following this paper centered 
around the form of calcium phosphate 
which nucleates at serum pH. Some of 
the participants felt that octocalcium 
phosphate was a metastable precursor 
to bone mineral, Glimcher felt that 
hydroxyapatite nucleated directly. Both 
factions 'agreed, however, that in physi- 
ological processes the nature: of the 
initiating nucleus was dependent upon 
the protein substrate. 

From general comments and discus- 
sion following the papers it seems that 
at least one of the major symposium 
aims, that of improving communication 
between various lareas of nucleation 
study, was attained. The: symposium 
was sponsored jointly by the National 
Science Foundation and Case Institute 
of Technology. Abstracts of the pro- 
ceedings may be obtained from the 
undersigned. 

A. G. WALTON 

Department of Chemistry, 
Case Institute of Technology, 
Cleveland, Ohio 

Forthcoming Events 

June 

19. Academy of Tuberculosis Physicians, 
New York, N.Y. (G. P. Bailey, 1295 
Clermont, Denver 20, Colo.) 

20. Society of Vascular Surgery, annual, 
New York, N.Y. (W. S. Edwards, Dept. 
of Surgery, Medical College of Alabama, 
Birmingham) 

20-22. Society for Investigative Derma- 
tology, 26th annual, New York, N.Y. (H. 
Beerman, 255 S. 17 St., Philadelphia, Pa.) 

20-23. American Soc. of Agricultural 
Engineers, 58th annual, Univ. of Georgia, 
Athens. (J. L. Butt, P.O. Box 229, St. 
Joseph, Mich.) 

20-24. American Soc. of Mammalogists, 
Winnipeg, Manitoba, Canada. (B. P. Glass, 
Dept. of Zoology, Oklahoma State Univ., 
Stillwater 74075) 

20-24. American Soc. of Medical Tech- 
nologists, Cincinnati, Ohio. (R. Matthaei, 
Suite 25, Hermann Professional Bldg., 
Houston, Tex. 77025) 

20-24. American Nuclear Soc., 11th 
natl., Gatlinburg, Tenn. (ANS, 244 East 
Ogden Ave., Hinsdale, 11.) 

20-24. Air Pollution Control Assoc., 
58th annual, Toronto, Ont., Canada. (M. 
Katz, Dept. of Natl. Health and Welfare, 
45 Spencer St., Ottawa, Ont.) 

20-24. Aerospace, conf., Houston, Tex. 
(T. B. Owen, Douglas Aircraft Co., 300 
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Sage pumps drive a range of syringes 
from microliters to 100 cc capacity, and pro- 
vide flow rates from: 

0.00002 to 118 ml/day (255-3) 
0.00002 to 98 ml/hour (255-2) 
0.000005 to 29 ml/min (255-1) 

Here is unmatched syringe pump versatility 
-and Sage supplies a complete line of 

pumps to meet every cost-function require- 
ment. Pumps are designed for accurate, 
reproducible infusion of fluids under all 
conditions normally encountered in the lab 
or hospital. Flow rate is independent of line 
voltage changes of ? 10%. 100 cc syringes 
can be driven against back pressures of up 
to 300 mm Hg without affecting flow rates. 
Smaller syringes will operate against greater 
back pressures. 

Whatever the application, you can count on 
Sage Syringe Pumps to render dependable, 
accurate, and reproducible performance. 
Models offering fixed flow rates as well as 
continuously variable rates are available. 

Send for complete technical data today, or 
ask at your Sage lab-ware dealer for a 
demonstration. 

SAGE INSTRUMENTS, INC. 

2 Spring Street, White Plains, N. Y. 10601 
914 WH 9-4121 
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