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Preface to the Twelfth Edition

The rapid advances which have occurred in the
past few years have necessitated very extensive revision of
this textbook. Within the last decade alone, radioactive
pharmaceuticals have been officially recognized, poliomye-
litis has been conquered, some types of cancer have been
controlled, outstanding improvements in instrumentation for
research have been made, and a vast array of new, more
potent, and more specific pharmaceutical products have been
made available to the medical profession.

Pharmacy has grown almost completely away from ex-
temporaneous compounding by the individual pharmacist.
The profession is now characterized by mass production of
pharmaceutical products under rigidly controlled conditions
based on statistically analyzed data, with the resulting ad-
vantages of lowered costs, improved quality, and accelerated
research. Greater specificity, greater probability that official
specifications for a product are being met at the time it is
dispensed, and higher therapeutic indices are major objectives
being consistently achieved.

There is also an increasingly greater differentiation between
the druggist who specializes in proprietaries, toiletries, house-
hold drugs, etc. and the more highly scientifically trained
pharmacist who serves as a consultant to the physicians in his
neighborhood or as a member of a team in pharmaceutical
research and development.

In recognition of the trend toward greater utilization of the
pharmacist as a therapeutic consultant, a drastic change in
the arrangement of the drugs in this edition has been made.
For the first time since this text was first published in 1885,
all official and important nonofficial drugs have been classi-
fied pharmacologically. The chemical classification, as in
former editions, has also been retained. This dual treatment,
unique with this book, provides countless opportunities for
correlating chemical structures with pharmacologic activity.

Since most pharmacists must know something about com-
pounding or manufacturing and should understand the bio-
logical and physicochemical methods employed today in the
control laboratory and in research in addition to the legal,
economic, and professional requirements of the pharmacy,
this text covers all of these subjects.

The constantly increasing complexity of pharmaceutical
theory and practice, as well as the accelerated rate of de-
velopment of modern medicinal agents, has compelled the
editors to delegate responsibility for major portions of the
content of this textbook to authorities in the numerous fields
encompassed. The preparation of an authoritative, compre-
hensive, and accurate treatment of the entire field of phar-
macy was facilitated by asking a group of outstanding and
capable scientists to serve as editors and authors.

Dr. E. Fullerton Cook, internationally renowned pharma-
cist, has edited more editions of this textbook than any other
person. He became associated with the original author,
Professor Joseph P. Remington, at the turn of the century
and has been the major factor in perpetuating the “Reming-
ton” and keeping it up-to-date for more than 60 years. All
who have worked with him during the last nine revisions have
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been proud to be his associate and are grateful for the leader-
ship he has provided.

Dr. E. Emerson Leuallen, with the able assistance of his
cclleagues, was responsible for Chapters 2 to 5, 24, 34, 35, 75
to 79, 87, 88, and 90 to 99, which deal primarily with Pharmacy
Orientation, Btological Pharmacy, and Professional Practice.

Dr. Arthur Osol was primarily responsible for the sections
on Physical Pharmacy, Analytical Pharmacy, and Radio-
pharmacy. He and his competent staff were responsible for
Chapters 8, 10 to 12, 14 to 17, 21 to 23, 26, 39, and 80 to 86.

Dr. Linwood F. Tice, with the help of his capable associ-
ates, was responsible for Chapters 1, 6, 7, 9, 13, 18 to 20,
25, 27 to 33, 36 to 38, 40, and 89. These include material on
Pharmacy Orientation, Physical Pharmacy, Manufacturing
Pharmacy, and Hospital Pharmacy.

Dr. Clarence T. Van Meter is specially commended for the
outstanding contributions he has made to the sections on
Pharmaceutical Chemistry. He was personally responsible
for chemical nomenclature, molecular and atomic weights,
structural and empirical formulas, methods of synthesis, and
the concise chemical statements appearing in Chapters 46 to
74 dealing with Offictal and Nonofficial Drugs. He personally
wrote Chapters 41 to 45 inclusive. The tremendous amount
of time and effort spent by Dr. Van Meter, particularly in
reorganizing Part IV and supplying chemical information for
Part V, has greatly increased the value of the text for all users.

Dr. Ewart A. Swinyard, with the assistance of Dr. Stewart
C. Harvey, has completely and thoroughly revised the phar-
macological discussions and therapeutic use statements.
These pharmacologists at the University of Utah completely
rewrote all introductions to the Chapters in Part V and re-
arranged the official and nonofficial drugs into Chapters 46
to 74 according to their pharmacologic properties. The
latest, authoritative information for all official and many
nonofficial drugs has been presented.

John E. Hoover has served in a most dedicated manner as
managing editor. Through his efficient hands passed all
manuscripts, proofs, and other paper work which becomes so
voluminous in coordinating the activities of more than 225
editors, authors, and contributors. The editors have deeply
appreciated his splendid assistance.

Beulah H. Tullar, who has prepared the index for all edi-
tions of this textbook since 1917, has once again carefully
compiled this very important part of the book with the assist-
ance of Dr. Catherine N. Sideri. The editors wish to express
their deep appreciation for their conscientious dedication to
the task and their meticulous attention to detail.

The editorial staff especially desires to express its sincere
thanks to President Cyrus S. Fleck and the other officers of
the Mack Publishing Company whose continued confidence
in the project encouraged the editors while undertaking the
enormous task of revision, and whose efficient staff has once
again brought it to completion.

Eric W. MARTIN
Editor-in-Chief

Philadelphia
January, 1961



Preface to the First Edition

The rapid and substantial progress made
in Pharmacy within the last decade has created a
necessity for a work treating of the improved apparatus,
the revised processes, and the recently introduced
preparations of the age.

The vast advances made in theoretical and applied
chemistry and physics have much to do with the de-
velopment of pharmaceutical science, and these have
been reflected in all the revised editions of the Pharma-
copeeias which have been recently published. When
the author was elected in 1874 to the chair of Theory
and Practice of Pharmacy in the Philadelphia College of
Pharmacy, the outlines of study which had been so
carefully prepared for the classes by his eminenf prede-
cessors, Professor William Procter, Jr., and Professor
Edward Parrish, were found to be not strictly in accord,
either in their arrangement of the subjects or in their
method of treatment. Desiring to preserve the distinc-
tive characteristics of each, an effort was at once made
to frame a system which should embody their valuable
features, embrace new subjects, and still retain that
harmony of plan and proper sequence which are abso-
lutely essential to the success of any system.

The strictly alphabetical classification of subjects
which is now universally adopted by pharmacopceias
and dispensatories, although admirable in works of
reference, presents an effectual stumbling block to the
acquisition of pharmaceutical knowledge through sys-
tematic study; the vast accumulation of facts collected
under each head being arranged lexically, they neces-
sarily have no connection with one another, and thus
the saving of labor effected by considering similar
groups together, and the value of the association of kin-
dred subjects, are lost to the student. In the method of
grouping the subjects which is herein adopted, the con-
stant aim has been to arrange the latter in such a man-
ner that the reader shall be gradually led from the
consideration of elementary subjects to those which
involve more advanced knowledge, whilst the groups
themselves are so placed as to follow one another in a
natural sequence.

The work is divided into six parts. Part I is devoted
to detailed descriptions of apparatus and definitions
and comments on general pharmaceutical processes.

The Official Preparations alone are considered in
Part II. Due weight and prominence are thus given
to the Pharmacopeeia, the National authority, which is
now so thoroughly recognized.

In order to suit the convenience of pharmacists who
prefer to weigh solids and measure liquids, the official
formulas are expressed, in addition to parts by weight,
in avoirdupois weight and apothecaries’ measure. These
equivalents are printed in bold type near the margin,
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and arranged so as to fit them for quick and accurate
reference.

Part III treats of Inorganic Chemical Substances.
Precedence is of course given to official preparations in
these. The descriptions, solubilities, and tests for
identity and impurities of each substance are systemati-
cally tabulated under its proper title. It is confidently
believed that by this method of arrangement the valu-
able descriptive features of the Pharmacopceeia will be
more prominently developed, ready reference facili-
tated, and close study of the details rendered easy.
Each chemical operation is accompanied by equations,
whilst the reaction is, in addition, explained in words.

The Carbon Compounds, or Organic Chemical Sub-
stances, are considered in Part IV. These are naturally
grouped according to the physical and medical proper-
ties of their principal constituents, beginning with
simple bodies like cellulin, gum, etc., and progressing
to the most highly organized alkaloids, etc.

Part V is devoted to Extemporaneous Pharmacy.
Care has been taken to treat of the practice which
would be best adapted for the needs of the many phar-
macists who conduct operations upon a moderate scale,
rather than for those of the few who manage very large
establishments. In this, as well as in other parts of the
work, operations are illustrated which are conducted
by manufacturing pharmacists.

Part VI contains a formulary of Pharmaceutical
Preparations which have not been recognized by the
Pharmacopceia. The recipes selected are chiefly those
which have been heretofore rather difficult of access
to most pharmacists, yet such as are likely to be in re-
quest. Many private formulas are embraced in the
collection; and such of the preparations of the old
Pharmacopceias as have not been included in the new
edition, but are still in use, have been inserted.

In conclusion, the author ventures to express the hope
that the work will prove an efficient help to the pharma-
ceutical student as well as to the pharmacist and the
physician. Although the labor has been mainly per-
formed amidst the harassing cares of active professional
duties, and perfection is known to be unattainable, no
pains have been spared to discover and correct errors
and omissions in the text. The author’s warmest
acknowledgments are tendered to Mr. A. B. Taylor,
Mr. Joseph McCreery, and Mr. George M. Smith for
their valuable assistance in revising the proof sheets,
and to the latter especially for his work on the index.
The outlines illustrations, by Mr. John Collins, were
drawn either from the actual objects or from photo-
graphs taken by the author.

Philadelphia, October, 1885 J.P.R.



General Notices

1. Guidance to the Reader—The attention of the
reader is directed to Chapter 84 on “Official Require-
ments and Tests” (page 1479), especially to the selected
and abstracted material from the General Notices of the
U.S.P.and N.F. (pages 1479 and 1480). This material
provides interpretations and general statements which
attach special significance to official monographs and
standards, tests, assays, and other requirements con-
tained in this text. Chapter 84 also assists the reader
in correlating the contents of R. P. P. XII with related
subject matter in the official compendia. The primary
authorities for the drug standards found in this text
are the U. 8. P. XVI, N. F. XI, recent editions of the
N. N. D., the Food, Drug, and Cosmelic Act of 1939
and its Regulations, the Federal or Harrison Narcotic
Law and its Regulations, the Federal Insecticide,
Fungicide, and Rodenticide Act of 1947 and its Regula-~
tions, and the Federal Public Health Service Act of
1944 and its Regulations. Pertinent information from
the B. P. 1968, Ph. 1. First Edition, Vols. I and II and
the Supplement, and other authoritative sources has
also been included.

Correlations among various types of pharmaceutical
information, e.g., therapeutic activity and chemical
composition, have been facilitated by arranging the con-~
tents of R. P. P. XII into well defined areas (see page
xi), and by classifying all official and important non-
official drugs both chemically and pharmacologically.

2. Use of Text—Permission to use in this volume
certain portions of the text of the United States Pharma-
copeia Stxteenth Revision, the National Formulary,
Eleventh Edition, and recent editions of the New and
Nonofficial Drugs has been granted by the appropriate
authorities (page iv).

3. Patents and Trade-marks—The inclusion in
The U.S. P, N. F,, or R. P. P. of any drug in respect to
which patent or trade-mark rights may exist shall not
be deemed, and is not intended as, a grant of, or author-
ity to exercise, any rightor privilege protected by such
patent or trade-mark. All such rights and privileges
are vested in the patent or trade-mark owner, and no
other person may exercise the same without express
permission, authority, or license secured from such
patent or trade-mark owner. In R. P. P. XII official
items which are patented are marked with an asterisk
and a footnote, “Patented” is provided.

It is to be understood that compilation of these trade-
marks herein must not be interpreted as constituting or
implying authority to dispense any product other than
the one prescribed or ordered under the trade-mark
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specified in the prescription or order. Substitution of
one trade-marked product for another, even though
both trade-marks are listed herein as synonyms for the
official preparation, is a breach of professional pharmacy
ethics and is to be condemned.

When a drug is prescribed, or otherwise ordered, by
an official or other nonproprietary name, followed by a
trade-mark, the product supplied under the trade-mark
of the manufacturer specified must be dispensed.
When a drug is specified in a prescription, or is other-
wise ordered by an official or other nonproprietary
name without reference to a specific trade-mark, any
product bearing the official name may be dispensed.

4. Compliance with Federal Statutes—The fact that
a drug appears in the U. S. P. or N. F. does not exempt
it from compliance with requirements of Acts of Con-
gress or with regulations and rulings issued by agencies
of the United States Government under authority of
these Acts. Revisions of the federal requirements
that affect the official standards will be made the
subject of U. S. P. or N. F. Supplements as promptly
as practicable.

5. B.P.and Ph. L. Titles—In this text, the abbrevia-
tions B. P. and Ph. 1. are placed after those U. S. P. and
N. F. titles which also receive official recognition in the
British Pharmacopeia 1958 or the first edition of the
International Pharmacopoeia, First Edition, Vols. I and
IT and the Supplement. The inclusion of these abbre-
viations in the title does not indicate, necessarily, that
the title or the standards of strength, purity, and quality
are identical with those of the U. S. P. or N. F. Fre-
quently there are discrepancies, but these are usually
minor. For exact specifications, the original com-
pendia should be consulted.

6. Synonyms—Comprehensive lists of chemical,
trade, and other names have been included under the
official titles as an aid in identifying pharmaceutical
products. Note the statements concerning patent
rights and substitution in paragraph 3 above.

7. Metric System—The use of the metric system to
express doses and quantities in formulas has received
almost universal acceptance, and the use of the ancient
and cumbersome apothecary system has been almost
completely abandoned. Tables of exact equivalents
(pages 86 and 87) and approximate equivalents (page
83 and inside the front cover) have been retained for
ready reference in the occasional instances when con-
version from one system to the other is desired.
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Pharmacy Orientation



Medicine

Symbolized by the staff of Zsculapius, ancient god

of healing. The serpent entwined about the siaff denotes wisdom
and the ability to heal, cure diseases, and prolong life.

Pharmacy

Symbolized by B. This inscription, which has been
used on prescriptions and formulas for more than 6000
years, is an abbreviation of ‘“‘recipe,” Latin word for
‘““take thou.” Originally used as an invocation to
Jupiler, the lucky planet which guarded the sick.

Dontistry

Symbolized by the serpent encircled about an ancient
caulery. The leaves and berries in the background
represent the two sets of teeth, while the triangle and circle
are derived from the Greek letters—delta for “dens”

and omicron for ‘“‘odons,” both words meaning tooth.

Symbolized by the lamp of Florence Nightingale.

During the Crimean War, she introduced many

hospital improvements, including new standards of comfort
and cleanliness. The profession of nursing owes much
to the pioneering work of “The Lady of the Lamp.”

~— ADAPTED, WITH PERMISSION, FROM
ILLUSTRATIONS PREPARED BY PARKE, DAVIS & CO.



CHAPTER

The Scope of Pharmacy | 1

Definition of Pharmacy—opportunities in pharmacy—pharmacy curriculum—-U. S.
colleges of pharmacy—pharmaceutical survey

HARMACY is that health profession which is con-

cerned with the preparation and the distribution of

medicinal products. It embraces the art and science
of preparing from natural or synthetic sources suitable
and convenient materials for the prevention, diagnosis,
or treatment of disease. The preparation of these
mhterials entails a knowledge of identification, selec-
tion, pharmacologic action, preservation, combination,
analysis, and standardization of drugs.

Pharmacy also embraces the professional, legal, and
economic function of distributing medicinal products
properly and safely. It has this responsibility whether
these products are dispensed on the prescription of a
licensed practitioner (physician, dentist, veterinarian,
osteopath, podiatrist, etc.) or, in those instances where
it may legally be done, dispensed without a prescription,
or sold in original packages directly to the consumer.!?

By supplying drugs and drug products to the public
in conformity with federal and state drug laws, and
according to fundamental ethical principles as they
apply to pharmacy, the profession safeguards public
health.

Pharmacy and Pharmacist

The word pharmacy is also used to designate the
place where medicines are compounded, dispensed, and
sold. This place may be found in a hospital, clinie,
medical center, retail drug store, or wherever a licensed
practitioner of pharmacy distributes medicines.

The compounding of medicines usually requires the
scientifie combination of two or more ingredients as
preseribed by a physician, but dispensing may only re-
quire the transfer of manufactured products to a pre-
scription container. Both services demand special
knowledge, experience, and high professional standards.
The law recognizes the importance of these services
where public health is concerned, and accordingly super-
vises the special status and conduct of the pharmacist.

A licensed pharmacist, 7.e., a Registered Pharmacist
(R.Ph), is a person who is licensed to practice pharmacy
" in the particular state which has issued his license. A
license is granted only after a pharmacist has demon-
strated scientific and professional competence in his
knowledge of and the handling, compounding, and
dispensing of drugs. Each state pharmacy law specifies
certain minimum requirements for education and ex-
perience which must be met before a license is granted.

In The Pharmaceutical Survey (page 8) Dr. Edward C. Elliott
states: . ~r .

““The Pharmdbist is a member of society, as well as of a phﬂ;
maceutical society. . . . He should be diligent in the discharge of
civil, social, and moral obligations, as well as in the exercise of
his professional skills, The pharmacist’s social and moral obliga-
tions are emphasized by a code of ethics adopted by his profession
for its own regulation. This statement of pgn iples is based
upon an idealistic concept of the obligations assumed by pos-

1 This definition is based upon that repared by the Joint Committee to
Redefine the Term ‘‘Pharmacy’ Izng submitted to the American Association
of Colleges of Pharmacy and the National Association of Boards of Pharmacy,
at Cincinnati, August, 1959. )

2 Blitorial, J. Am. Pharm. Assoc., Pr. Ed., 19, 411 (1958).

sessors of special knowledge and skills. It reminds him of the
duty to act to the limit of his capacity for good and to refuse to
act in any circumstances which he knows or suspects to be harm-
ful to others....”

“The pharmacist is a person as well as a pharmacist. Like
other individuals in modern life, he has many interests outside his
professional activities. He needs the enrichment of life that
comes from an understanding and appreciation of civilization,
and he should develop a personal philosophy of living that is
satisfactory to him and makes for a well-adjusted life.

““The pharmacist must be a professional man who understands
thoroughly what he is doing, who comfrehends the scientific
bases of drugs and drug action, who is able to evaluate critically
the products he handies, who is competent to advise physicians
and members of the other health professions concerning drugs
and their uses, who works at his profession creatively and ad-
vances its service.”

Definition of Drug

According to the interpretation of the United States
Food, Drug and Cosmetic Act,

“the term ‘drug’ means (1) articles recognized in the official
United States Pharmacopeia, official Homeopathic Pharma-
copceia of the United States, or official National Formulary, or
any supplement to any of them; and (2) articles intended for use
in the diagnosis, cure, mitigation, treatment, or prevention of
disease in man or other animals; and (3) articles (other than food)
intended to affect the structure or any function of the body of
man or other animals and (4) articles intended for use as a com-
ponent of any article specified in clause (1), (2), or (3), but does
not include devices or other components, parts, or accessories.””

The Major Segments of Pharmacy

From primitive beginnings amidst superstition and
ignorance, when medicine, pharmacy, and theology
were all practiged by the same person, pharmacy over
the centuries has slowly evolved into its present posi-
tion as a vast and vital profession with many facets.
By utilizing practically all of the physical, biological,
and medical sciences and by fostering teamwork among
pharmacists, physicians, and scientists pharmacy has
largely been responsible for conquering one dread
disease after another and thereby prolonging life itself.
As one result of the intensified scientific collaboration,
the mother science of pharmacy has given birth during
recent decades to a number of important new disciplines,
including pharmacology, psychopharmacology, psycho-
chemistry, and biochemistry.

The major segments of pharmacy are found in educa-
tion, industry, distribution, and government. All of
the segments are highly interdependent. Any political,
social, or economic factors affecting one, eventually
affect all.?

Education—A national network of 76 accredited
colleges of pharmacy, meeting high academic standards,
each year graduate some 4000 eminently qualified
specialists in the art and science of creating and han-
dling medicines. About 1000 educators and assistants
teach a wide variety of scientific and professional
subjects to a student body of 17,000. No longer is
knowledge in the field of pharmacy transmitted from

3 Editorials, J. Am. Pharm. Assoc., Pr. Ed., 18, 467 (1957); 19, 29 (1958).
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one generation to the next through preceptors to their
apprentices. Modern college curricula have super-
seded this outmoded procedure in pharmacy just as
in medicine.

Industry—About 1400 drug manufacturing com-
panies employ some 102,000 scientists, engineers,
physicians, administrators, technicians, etc. About
5000 are registered pharmacists. All companies are
engaged in the intensely competitive activity of creat-
ing, mass-producing, and marketing new and improved
pharmaceutical products. The major goal of the drug
manufacturers is to provide those who are suffering
from diseases and other ailments with ever more
effective, more specific, safer medication.

Automatic and semi-automatic mass production of

medicinal products has almost entirely replaced the
crude, outmoded hand preparation of pills, supposi-
tories, plasters, galenicals, and other drug products.
Maintenance of high standards of quality, establish-
ment of strict control procedures, and specialization
of manpower in. research, development, production,
and promotional activities, now guarantees that the
consumer can consistently purchase drug products
meeting stringent standards of purity, potency, and
stability. In fact, a total of about 400 new drug prod-
ucts meeting such standards are made available each
year. See Chapter 4 (page 39).
Distribution—The gigantic drug distribution network
in the United States consists of nearly 3090 wholesale
drug outlets, 54,000 retail (ﬁ_uharmacies, about 8000
of which are members of g chains, and nearly
4000 hospital pharmacies in the 7000 hospitals of this
country. A total of $7,500,000,000 worth of drugs
and -other products are sold annually and more than
2,000,000 prescriptions are dispensed daily. Roughly
one-quarter of total retail pharmacy income is derived
from prescriptions. Total personnel in the distribu-
tion segment of pharmacy number several hundred
thousand. Of the 110,000 licensed pharmacists in this
country there are roughly 100,000 in retail pharmacy
and nearly 4000 in hospital pharmacy. See page 28.

Government—Approximately 1000 registered pharm-
acists serve in the hospitals, laboratories, and other
areas of the U. S. Public Health Service, the Veterans
Administration, the Food and Drug Administration,
the Army, Navy, and Air Force, the Department of
Commerce, - the Internal Revenye Department, the
Bureau of Narcotics, and other agencies. Duties and
responsibilities run the gamut from those that are
strictly pharmaceutical to those of drug law enforce-
ment, inspection, laboratory supervision, and admin-
istration. See Chapter 5 (page 46).

Opportunities in Pharmacy

Pharmacists serve in a wide variety of professional
activities related to public health. Many of these are
discussed in detail in subsequent chapters.

The opportunities in pharmacy are so boundless that
the progress of the individual is limited only by his own
initiative, intelligence, industry and ability to cooper-
ate. Since practically all sciences found their roots in
this profession, and since pharmaceutical training is so
adaptable and broad in its scope, it is not surprising
that vast horizons await the graduate of a college of
pharmacy. The need for the type of professional and
scientific leadership which pharmacists are capable of
exerting is becoming ever greater in the continuous
fight waged by medical science against disease and
death. In subsequent paragraphs are outlined briefly

a few of the numerous ways in which a graduate of a
college of pharmacy may serve.

Retail Pharmacy—Retail pharmacy is the area of
pharmaceutical service most familiar to the general
public and, in fact, the only activity generally asso-
ciated with the word pharmacy in the minds of many
people. Up to 75 per cent of the graduates of the
colleges of pharmacy enter retail pharmacy. This
career affords the pharmacist an opportunity for close
personal contact with his fellow man and enables him
to enjoy that intense personal pride and satisfaction
that result from development and supervision of his
own business.

The retail pharmacist simultaneously shoulders the
responsibilities of the professional man and the duties
of the business man. In the establishment which re-
stricts itself to professional services, the business aspects
are limited to certain essential operations such as record
keeping, purchase of goods, and professional promotion.
The main objectives of professional pharmacy are to
compound prescriptions and to assist: the physician,
dentist, and other members of the healing professions,
by supplying them with professional information as
well as reagents, instruments, and pharmaceutical
products. By keeping abreast of the latest develop-
ments in medicine and pharmacy, pharmacists can
make. available to practitioners much useful informa-
tion. This includes data on the physical, chemical,
and pharmacological properties of drugs, also on their
uses, doses, comparative effectiveness, side effects,
modes of administration, and special precautions in
bandling. Pharmacists can also provide information
concerning sources, dosage forms, synonyms, generic
and trade names, and incompatibilities.

The majority of retail pharmacists, however, practice
in the neighborhood type of drug store. Here a great
many items related to health problems are sold,-and
the pharmacist, through his training and his sense of
moral and legal responsibility, is uniquely suited for
their safe bandling. The corner pharmacy has earned
an enviable reputation as a source of community health
service. Its proprietor has more frequent and more
personal contact with the general public than any other
business or professional man., See Chapters 3 and 87.

Hospital Pharmacy—This service is recognized as an
important factor in providing the patient with superior
care. Because of his technical and scientific training,
a pharmacist is logically placed in charge of the hospital
pharmacy. Such hospital practice provides a real
challenge and a fine opportunity for rendering pro-
fessional services. In this environment the pharmacist
can utilize his knowledge of medicinal standards and
the uses, costs, formulas, and characteristics of pharma-
ceutical specialties. He is the director of the hospital
manufacturing laboratory, he has control of hospital
medical supplies and narcotics, and he is responsible
for purchasing many of the hospital supplies. He may
be asked to instruct the student nurses and he is fre-
quently consulted by the physicians, surgeons, interns,
and clinical laboratory technicians. He has an oppor-
tunity to edit the hospital formulary, to develop new
formulas, and to have a voice in the determination of
policies regarding medical care. For further discussion
see Chapter 89.

Manufacturing Pharmacy—Mosy pharmaceutical
products can be manufactured skillfully and economi-
cally only in large well-organized establishments, and
these products are most advantageously distributed
through large wholesale houses. However, many of
today’s prominent manufacturing establishments had



humble beginnings in the small prescription laboratories
of retail pharmacies. The same opportunity is offered
to enterprising pharmacists today and some of the large
drug houses of tomorrow will grow from the small
pharmacies of today. These large organizations offer
pharmacists attractive positions as executives, profes-
sional service representatives (so-called “detail men”),
production managers, control chemists, and research
workers in the intensely interesting occupation of
developing and introducing products to world-wide
markets. For further details see Chapters 27 to 40.

Pharmaceutical Education—This field offers special
advantages to those who are properly qualified. In
addition to possessing superior knowledge obtained by
concentrated and extensive study, the college professor
must have infinite patience, a personality which de-
mands respect, and the ability to present his subject in
a clear, concise, and interesting manner, so that he
may guide and train young minds properly. Outstand-
ing students begin as instructors, some advance to
professorships, and a few become college deans and
presidents. In addition to their duties at the colleges,
many participate in special research projects, editorial
work, and public speaking. Consulting and medico-
legal work may also be part of the daily routine.

Government Service—The Federal Government em-
ploys pharmacists in the Army, the Navy, the Marine
Corps, the Public Health Service, the Bureau of Nar-
cotics, the Food and Drug Administration, the Federal
Security Agency, the Indian Bureau, and the Veterans
Administration. Pharmacists are also engaged as law
enforcement officers in maintaining federal food and
drug standards. The state governments employ phar-
‘macists as members of the state boards of pharmacy,
as pharmaceutical chemists and research workers, and
as officers for enforcing the laws pertaining to phar-
macy. The Personnel Classification Division, U. S.
Civil Service Commission, places pharmacy in the pro-
fessional and scientific service; the Federal Government
has been recognizing more and more the specialized
qualifications of the trained pharmacist. For further
details see Chapter 5.

Pharmaceutical Journalism—This vocation attracts
pharmacists able to select and express in print interest-
ing subjects of educational value to other members of
the profession. Journalism offers splendid returns in

1 THE SCOPE OF PHARMACY 5§

personal recognition and an opportunity for leadership
in pharmacy and science. Not only editors of pharma-
ceutical journals and house organs, but also secretaries
of the American Pharmaceutical Association and other
local and national pharmaceutical organizations must
be journalists. Publishers of technical books have
openings for pharmacists who possess, in addition to
their technical background, a propensity for detail,
a methodical mind, perseverance, and the ability to
communicate.

Women in Pharmacy—The changing order of life
has facilitated woman’s professional development.
Elisabeth Marshall (1768-1836), daughter of the first
president of the Philadelphia College of Pharmacy and
Science, was the first woman pharmacist in the United
States, although women were not admitted as students
in colleges of pharmacy until 1876. Other women since
then have followed in her footsteps in ever-increasing
numbers, many attaining prominent positions with
world-wide recognition and honors from famous scien-
tific and professional institutions. Today women
pharmacists are to be found in all areas of pharmaceuti-
cal service—in retail pharmacy, hospital pharmacy,
journalism, education, research, pharmaceutical de-
velopment, sanitation, public health work, and tech-
nical laboratory work. Women, also, hold important
offices in local, state, and national organizations.

Related Vocations—During their college careers,
some students become enthusiastic about one or more
of the scientific or professional courses offered and as a
result do not enter the profession of pharmacy itself,
but decide to receive additional training in one of these
closely related fields. The men who specialize dis-
cover that their pharmaceutical background enables
them to advance rapidly. The vocations related to
pharmacy are too numerous to tabulate completely,
but the following partial list will assist the reader to
visualize the opportunities awaiting the graduate of a
college of pharmacy. Pharmacists have become bacteri-
ologists; physicians and surgeons; pharmacologists;
toxicologists; horticulturists and plant surgeons; an-
alysts of milk, water, and food; chemists performing
analyses, syntheses, and research in the organic and
pharmaceutical laboratories of the industries manufac-
turing cosmetics, dyes, textiles, oils, foods, and drugs;
and many other types of specialists.

How To Become A Pharmacist

The man who aspires to a career in pharmacy must
be mentally alert, and he must possess imagination,
resourcefulness, poise, courtesy, and tact. He should
have an inquiring mind and be a logical thinker. In
addition he should demonstrate initiative, enthusiasm,
honesty, and personal cleanliness. Armed with these
resources, a candidate may seek admission to a college
of pharmacy with some assurance of success in his
chosen profession.

In all of the 50 states, and in the District of Columbia,
an applicant for licensure as a pharmacist must have
graduated from an accredited college of pharmacy,
must have completed a minimum amount of practical
experience, and must have passed a comprehensive
examination in theoretical and practical pharmacy
given by the state board of pharmacy. Having com-

pleted these requirements, he is issued a license which
must be renewed annually in most states. This license
authorizes him to practice pharmacy in the state where
he was examined. However, by means of reciprocity,
the holder of a license in one state may transfer his
registration, and practice in almost every other state.
The applicant desiring transfer of registration must
submit his credentials to the National Association of
Boards of Pharmacy, 77 W. Washington St., Chicago
2, Ill. The fundamental rule for reciprocity is as fol-
lows: “The applicant must have had the legal qualifica-
tions at the time of examination and registration in the
state from which he applies which would at that time
have enabled him to qualify for examination and regis-
tration in the state to which he is applying for reciprocal
registration.”
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The Pharmacy Curriculum

In 1948 the American Council on Education released
the Findings and Recommendations of The Pharmaceuti-
cal Survey prepared, under the direction of Dr. Edward
C. Elliott, with funds provided by the American
Foundation for Pharmaceutical Education. The study
had been inaugurated in April, 1946. The basic plan
for the survey, accepting the fact that “pharmacy has
assumed a role of increasing importarice in the con-
stantly expanding public health program of the United
States,” covered thirteen specific areas for study and
recommendations. These areas were as follows:

1. An analysis of prescriptions to determine the knowledge
required in compounding them.
. A study of the activities enﬁz;lged in by pharmacists.

3. An a.nalg'sls of the general knowledge that a pharmacist

should have regarding pharmaceutical products as indi-
cated by information requested by members of the
medical profession and questions asked by customers.

A study of new fields of pharmaceutical service with their
implications both for training and for employment.

A study of the role of pharmacy in medical care.

An evaluation by pharmacy graduates of their previous
training in relation to activities in which they engage.

A study of supply of and demand for trained personnel in
the field of p! acy.

The relationship of pharmaceutical education to business
and industry—how education can be more closely inte-
grated with practical experience.

9. Provisions for the guidance of pharmaceutical students
within the pharmaceutical colleges.

10. The establishment of criteria for the selection of pharmacy

students.
11. The qualifications of faculty members and the conditions

of faculty service in the pharmaceutical c&l}:ses

12. The levels of educational preparation required in phar-

13 ngmw uirements for licenses to pro

inphamwetftioalrzgucaﬁon. programs

Based on the findings of the Survey and the study and
deliberations of the Committee on Curriculum of the
American Association of Colleges of Pharmacy there
was published in 1052, under the authorship of Lioyd
E. Blauch and George L. Webster, a comprehensive
treatise entitled The Pharmaceutical Curriculum.

The subject matter of the pharmacy curriculum may
be grouped into four broad categories: General Educa-
tion, Physical Sciences, Biological Sciences, and Profes-
sional Courses.

General Education is usually represented as including
four principal divisions: the humanities, the social
studies, and the physical and biological sciences. In
the pharmacy curriculum, the latter divisions serve
also the specialized purpose of preparing the student
specifically for the professional and scientific courses
which are peculiar to pharmacy.

Concerning general education, Blauch and Webster
have written* “It provides plans and programs whereby
the general concerns of society may be well served, cer-
tain educational interests and desires of individuals
may be fulfilled, and broad and sound foundations can
be laid upon which may be erected a superstructure of

cialized training for service in the. professions.
General education which runs concurrent with special-
ized training gives perspective to such training, pre-
vent® too much narrowing of the student’s-interests,
and may reinforce the fact that his professional service
has many wide relationships to other activities in the
modern worid.”

At various periods in their historic development, all
professional curricula have tended to overemphasize
the technical and the specialized subject matter and
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¢ Blauch, L. E., and Webster, G, L., The Pharmacsutical Curriculum, 1958,
American Councif on Eduestion, Wuhluton. D.C., p. 67.

operations of the profession. Pharmacy colleges have
not required that prospective students have a suffi-
ciently rich cultural background. The liberal arts,
(grammar, rhetoric, logic, arithmetic, geometry, music,
and astronomy) have not had adequate emphasis in the
foundations of most pharmacy students. Theincreasing
importance attached to liberal education in the pre-
pharmacy curriculum is an attempt to avoid the
shortcomings of over-specialization. It acknowledges
that education in the humanities and social studies, in
addition to the physical and biological sciences, is as
important as training in techniques and operations.

Under the term humanities are generally included
the fine arts, literature, languages, logic, philosophy,
ethics, and religion. The social studies include history,
education, economics, psychology, sociology, and gov-
ernment.

The Physical Sciences embrace a knowledge of the
phenomena and composition of matter.

Physics is that science which treats of the phenomena
associated with matter in general, especially its rela-
tions to energy, and of the laws governing these phe-
nomena, excluding -the special laws peculiar to living
matter (biology) or to special kinds of matter (chemis-
try). It generally includes (1) the constitution and
properties of matter, (2) mechanics, (3) sound and light,
(4) heat, (5) optics, and (6) electricity and magnetism.

Chemastry is that science which explains the composi-
tion of matter and of the transformations which it
undergoes. It has many divisions, such as General
Chemustry, dealing with basic principles and inorganic
substances, Organic Chemistry, or the chemistry of
carbon compounds, Qualitative Analysis, Quantitative
Analysis, Physical Chemistry, Biological Chemistry
(Biochemistry), and many other special fields.

Mathematics is the science which treats of quantity
and magnitude. It covers Arithmetic, Geometry,
Algebra, Trigonometry, Calculus, and Statistical Analy-
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The Biological Sciences classify our knowledge of
plant and animal physiology, morphology, develop-
ment, and distribution.

Botany is the science that treats of plants with refer-
ence to their structure, functions, and classification;
Biology, the science of life or living organisms; and
Zoology, the science which treats of animals with refer-
ence to their structure, functions, development, analy-
sis, nomenclature, and classification.

Pharmacognosy is the science which embraces the
history, source, cultivation, collection, preparation,
distribution, commerce, identification, composition,
purity, and preservation of drugs of vegetable and
animal origin.

Pharmacology is broadly defined as the science of
drugs. Unfortunately, the name has also been used by
specialists to indicate the action of drugs on living
organisms and is employed synonymously with phar-
macodynamics. Pharmacology includes Materia Med-
ica, the study of the origin, composition, and proper-
ties of medicinal agents; ynamics, which
deals with the action of medicines on living structures;
and Therapeutics, which considers the use of medicines
and other agencies in the treatment of disease.

Physiology is that branch of biology that treats of the
vital phenomena manifested by animals or plants, in-
cluding organic functions.

Tozxicology, the science of poisons; Microscopy, the
science requiring optical instruments called microscopes;
Bacteriology, a natural science which treats of micro-
organisms; and Serology, dealing with serum products,



