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PREFACE

This book should serve to introduce the student of pharmacy
to the professional subjects he will take up in his academic
program. It is a manual or a guide to introductory pharmacy.
This by its very nature should he, at least in part, of an orienta-
tive character, to assist the student {o learn in a general way
the professional and commereial aspects;, requirements, and
opportunities of pharmacy. A clear concept of what constitutes
the profession should enable the student to determine whether he
wishes to continue the course and to serve pharmacy effectively
under its present limitations.

A decision on this basis would appear to be a sane and humane
one for the welfare of the publie, for the interests of the student,
and for the benefit of the profession, since pharmacy cannot
progress if practiced by persons who are unhappy in it or unpro-
fessional in their attitude. If, as a rvesult of this text, this
decision and selection can be made early in the curriculum, then
this volume has accomplished one of its primary purposes.  With
this in mind, the first chapters give a brief historieal development
of pharmacy and a statement of principles for its practice, dis-
cuss the literature essential to the maintenance of standards,
describe the modern pharmaceutical curriculum, and outline the
opportunities offered by the profession.

Some educators, no doubt, are of the opinion that orientative
material is too advanced for the beginner in the pharmaceutical
curriculum. The authors, however, as well as many others, are
convinced that the principles embodied in the first chapters are
so fundamental to the profession that they should be immediately
impressed upon the new student and repeatedly emphasized
throughout the edueational program.

As a manual of instruction, this text offers the essential
principles and techniques necessary for progressing to the more
difficult courses which follow in logical sequence in the curriculum,
in which it is expected that they will be elaborated upon more

v



viii PREFACE

fully and also appiied. Study questions at the end of each chapter
give the student the opportunity for a thorough review of the
preceding material. The suggested collateral readings at the
end of each chapter will help him to acquire a broader knowledge
of the subject. The student is strongly urged to consult these,
for it is realized that neither this book nor any other single work
can serve as an adequate introduction to the subject of pharmacy.

A feature of the text is a pronouncing index, intended as an
aid in bringing about greater uniformity in the pronunciation
of pharmaceutical terms‘among members of the profession.

THE AUTHORS.
Cuarer Hu, N. C,,
September, 1944.
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FUNDAMENTAL PRINCIPLES AND
PROCESSES OF PHARMACY

CHAPTER 1

HISTORICAL DEVELOPMENT OF THE PROFESSION
OF PHARMACY

It is not really what we accomplish in life, but rather what we
stand for, that counts.—Iimerson.

Mankind desires health and seeks in many ways to avoid sick-
ness and disease. We of today live in an age of prevention and
believe that an ounce of prevention is worth a pound of cure.
Nevertheless, diseases, many of which are devastating, continue
to plague us. There is evidence that discase is as old as life
itself. Germs, and perhaps bacterial diseases, can be traced to
the Carboniferous period, which, according to geology, was some
160 million years ago. Man, it is thought, did not appear on the
scene until many millenniums later. With man came civiliza-
tion and, without doubt, the spread of disease.! In his quest for
health man sceks to conquer disease. This aim, perhaps, has
stimulated more men to rescarch activities than any other onc
factor.

Vitamins, a typical outgrowth of this research, are used both
for their preventive and curative values. Serums, vaccines, and
related products are used as medicaments to prevent and cure
diseases and to aid in controlling epidemics. The scientific
investigators have given us arsphenamines, the sulfonamides,
penicillin, and many other valuable remedial agents. We have
a right to expect that the future will bring many more remark-

18, G. B. Stusss and E. W. BLign. *“Sixty Centuries of Health and
Physic,” Paul B. Hoeber, Inc., 1931, Chap. I. Medical Book Department
of Harper & Brothers, New York.
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2 PRINCIPLES AND PROCESSES OF PHARMACY

able medicinal products in the interest of health and the conquest
of disease and that pharmacy, as a profession, will have a part
in these discoveries. ’

Medical Practices of Primitive People.—It is not easy to
learn of the medical ideas and practices of prehistoric man.
The medical and hygienic practices of our present-day primitives,
however, afford a sound basis for speculation.

Primitive people seem always to have been in awe of the
forces of nature, such as wind, lightning, thunder, rain, hail,
and snow. Doubtless they were even more in fear of diseases
and looked upon them as evil forces or forms of hostile magic.
They resorted to magic to rid themselves of the affiictions that
beset them. This was quite natural, for the world, as they knew
it, swarmed with invisible spirits causing disease and death.

Magic served primitive men in many ways, even in their
search for daily bread. Primitive practices of medicine were
usually associated with religious beliefs. Where there was
magic, there were magicians and sorcerers, all too willing
to perform magical tricks in an effort to relieve their suffering
patients. The magician, whether god, hero, priest, king, prophet,
or physician, was, to the savage, the medicine maker. In spite
of magic and superstition the primitives of all ages have, through
painful experience, acquired a considerable amount of useful and
sound medical information.

Sumerian, Babylonian, and Assyrian Medicine.—The Su-

merians had a well-ordered civilization in Babylon soon after
.5000 B.c. They were familiar with many drugs and had a
knowledge of hygiene, agriculture, and craftsmanship. Health
was a subject of much importance to these people. This is
evidenced by the fact that Hammurabi, the great lawgiver of
Babylon, in boasting of how much he had accomplished for his
people said, ‘I have brought health to the land.”!

Of the 12,000 tablet fragments of Assyrian and Babylonian
origin in the British Museum, 660 are said to be of medical
interest. The medical texts show a considerable knowledge of
medicine and therapeutics. Inasmuch as the Babylonians held
closely to the demoniac idea of disease, it may be assumed that.
divination and incantation were associated with their medical

1 [bid,



DEVELOPMENT OF THE PROFESSION OF PHARMACY 3

practices. It is known that the Babylonian magician and
physician were different persons and that the physicians some-
times called upon the magicians to aid them in the treatment of
certain ailments. If certain features of medical magic were
disgusting, this was for the purpose of displeasing the demon
that caused the disease.

Many strange devices were considered to have great merit in
treating the sick. Amulets and charms were worn upon the
person. The sacred number seven was supposed to have much
influence. However, many simple remedies were understood
and used, such as enemas, poultices, bandages, plasters, com-
presses, salves, and liniments.

While the Babylonians held strongly to the demoniac idea of
discase, the Assyrians believed that illness was, in part at least,
punishment for the breaking of some law or taboo. The Jews
considered it to be an expression of the wrath of Jehovah.

Such beliefs constituted a great hindrance to the development
of the medical sciences by the ancients. Even so, progress was
made in the field of medical knowledge, especially in public
hygiene as practiced by the Jews. The Jewish observance of the
seventh day of rest, the Sabbath, was a custom of great religious
significance and was also valuable from the standpoint of health
and hygiene. It is equally significant in our own day.

The Hebrew priests were charged with the enforcement of
hygienic measures of living. They understood the contagious
character of leprosy and the social diseases and enforced certain
laws of segregation for those who were afilicted. They resorted
to extreme measures of disinfection with respect to houses and,
in some cases, burned the patient’s clothing. The Jews were so
modern in some of their hygicnic and sanitary regulations that
they have furnished a model for succeeding generations, even to
the present day.

Egyptian Medical Practices.—The Egyptian physician was
a man of high position and repute. Egyptian medicine has
always been held in respect, and yet it was not divorced from
religion.

There were many gods in Egypt. Thoth was the great god of
healing and was considered to be skilled and all-pewerful. Anepu
was the apothecary of the gods of Egypt. He held positions of
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great importance, being the ‘“keeper of the house of medicine
and chamber of embalmment” and the ‘“apothecary and the
compounder of prescriptions for the gods.”’!

The gods of Egypt were appealed to singly and collectively t-
give force to the curative effccts of medicines. The great Ra;
it is said, who was a compounder of drugs, once attempted to mix
a cure-all for himself, but it failed him. Ie then sought the aid
of lesser deities, the only result being a severe headache. Isis, a
woman doctor, came to his rescue by not only curing his headache
but relieving him of “all sufferings and evils of any sort.”?

The mummification practices of the Egyptians have left many
well-preserved specimens for observation. By studying these,
scientists have been able to form a reasonably clear picture of
the afflictions of these people. This is especially true of eranial,
spinal, long bone, and dental conditions. It is known that
arthritis was a common ailment among the Egyptians. Dental
diseases were widespread among the later leisure class. Opera-
tive dentistry was unknown to them, and they must have suffered
greatly.

The god-priest-physician relationships of the Egyptians were
of great importance, for they believed that the gods knew the
medicinal properties of herbs and plants and that this knowledge
was transmitted to the priests. The people went to the priests
and the temples for treatment and worship. '

While the Egyptians were advanced in the knowledge of
science, their pharmacy and materia medica contained many
items that are questionable and nauseous. A detailed account
of this phase of Egyptian medical history may be obtained by
reading “The Papyrus Ebers.”3

However, it is clear that the ancient Egyptians were skilied
in the practice of pharmacy. They knew many chemical proc-
esses, the. art of embalming, and methods of preservation.
The art and science of chemistry, it is thought, originated in
Egypt.

1 A IL. Buck. ““The Growth of Medicine from the Carliest Times to About
1800,” Yale University Press, New Haven, Conn., 1917.

2 C. P. BRYan. “The Papyrus Ebers,” D. Appleton-Century Company,
Inc., New York, 1931,

3 Ibid.
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-5 Greek Medicin?.Z-It is stated by medical historians that the
origin of modern medicine is to be found in Greek medicine.
‘It has come down to us, in a direct line, through the sheer
torce of its inherent excellence, and with little or no aid from
outside sources.”! Homer's “Iliad” and ‘“Odyssey,” about
1194 B.C., give evidence of a comparatively advanced state of
anatomy and medical treatment. Aesculapius and his sons
Machaon and Podalirius are mentioned as having served in the
expedition against Troy as surgeons to the army and as leaders
of the troops. It is established that Aesculapius was a histori-
cal character who was deified in 420 B.c. He is reputed to have
been the son of Apollo, the god of medicine, and to have been
taught the art of healing by Chiron, one of the centaurs. Besides
his two famous sons, mentioned above, he had four daughters,
two of whom were Hygeia and Panacea.

Temples were built in honor of Aesculapius, and in them the
the art of healing was practiced. They were convenient places
to which people could go for treatment and rest. These temples,
in the early years of their existence, were in the hands of the
descendants of Aesculapius. The original Aesclepiadae kept the
medical secrets and pharmaceutical formulas within the family
leaders, who were both priests and physicians. Much attention
‘was given to the location of the Aesculapian temples. The
buildings and the surroundings were made attractive. The
unclean and those about to die were not admitted to the temple
enclosure. Simple curative measures, such as massage, dietetics,
pure water, sunlight, pure air, and physical exercise, were a part
of the rational treatment afforded at these centers.

Since it was not possible for all the sick to be cared for at the
temples, there were traveling physicians who went about the
country. They established outpatient clinics and institutes of
healing not unlike our modern hospitals. Physicians, military
doctons general practitioners, and special medical attendants
became common and led to the breakdown of the carlier priestly
character of medicine. Medical schools were founded, among
them being famous ones at Kos, Cnidus, and Rhodes. \Hip-
pocrates, the most renowned character in medical h)storv as a
graduate of the school at }}'le He rationalized medicine,

1 Buck. Op. cit.
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systematized medical knowledge, and put the practice of medicine
on a high, ethical plane. The so-called * Hippocratic ogth” is a
most impressive document in medical ethics (see page 57).
While the modern mind cannot accept all the practices and
theories of Hippocrates, there is no reference in his writings to
charms, incantations, divinations, and astrology. The theories
of Hippocrates were distorted by his successors. However,
Alexander the Great founded the city of Alexandria tn Egypt in
the fourth century B.c., and there the best in Greek medicine
thrived for a time. R

Great men contemporary with Iippocrates were Socrates,

Plato, and Aristotle. Aristotle created the sciences of com-

parative anatomy, systematic zoology, embryology, botany, and

physiology. Dissection of the human body was still taboo, and

Aristotle admitted that the “inward parts of man are known

least of all.””t Theophrastus, a student of Aristotle, advanced the
/acience of botany.

One of the greatest names in medicine after Hippocrates is
that of Galen (a.p. 130-200), who was famous for his work in
anatomy and-physiology. Tt is said that he approximated the
discovery of the circulation of the blood. His views were
essentially those of Hippocrates. He traveled a great deal,
collected many plants, and had much faith in drugs. Galen
was the last of the Greeks to make noteworthy contributions to
medicine, and for many centuries his reputation was a com-
manding one.

There were many other Greeks who werc famous in the field
of medicine. Empedocles, in the fifth century B.c., was the
first comparative anatomist. Diocles, in the. fourth century
B.C., was guthar of the first Greek herbal and the first book on
anatomy. Herophilus (about 300 B.c.) is called the father of
anatomy, and Erasistratus (about 360 B.c.) is called the father
of physiology. The latter were both connected with the school
at Alexandria.

The Greek physicians prepared their own medicines. These
were administered by their pupils, who remained with the
patlents, reported the symptoms, and carried out the doctors’
© 1], J. MuLLowNEY. “The History of Medicine in Brlef ” published by
the author, Nashville, Tenn 1929.

~

b
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DEVELOPMENT OF THE PROFESSION OF PHARMACY 7

orders in other ways. Prescriptions were few, crude, and simple.
Pharmacy, in Greece, was closecly associated with medicine in
that physicians did much of their own compounding and dis-
pensing. There was a class of root diggers known as the rhizo-
tomes (rhizotomot). They gathered and prepared their drugs
with much mystery and according to superstitious rites. When
the rhizotomes prepared compound remedies, they became
known as the pharmacopoles (¢acuaxomodor). The field of
medicine in Greece about 300 B.c. hecame divided in practice
among physicians, surgeons, rhizotomes, and pharmacopoles.
The pharmacopoles were much like physicians of our time.

The physicians left surgery, which was beneath their dignity,
to the surgeons. Compounding was left to the pharmacopoles.
The physicians wrote out their directions for the guidance of the
pharmacopoles, who did the compounding. Later, prescriptions
became more complicated, and compounding them was not easy.
The famous theriaca of Mithridates contained 51 ingredients.
Many of the celebrated formulas for the hierae contained
almost as many ingredients and must have required no little
pharmaceutical skill to prepare.

'hen Rome conquered Greece, Greek medicine was taken

Rome, where it finally displaced the old Roman religious
medical practices. In the hands of Dioscorides, Aretaeus,
Galen, and Celsus, medicine made substantial progress in Rome
at about the time of the beginning of the Christian era. Dios-
corides was known for his materia medica. Aretacus was a
clinician and reported many observations of value upon pneu-
monia, tetanus, empyema, epilepsy, and msamty, CelslmQ
not a physician but a wealthy patron of smencg/

‘Medical and Pharmaceutical Practices in Rome.—The Romans
at no time had a system of medicine of their own. Whatever
professional development there was that was worth while medi-
cally may be attributed to the Grecks. For the Latin, every
disease had a minor deity. Medlcal treatment con51sted 1n

e

presumably involved. The head of the house not only was
supreme in his own household but was his own physician and
health officer. The household included the slaves and all
domestic animals.
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- The medicine cabinet of the Roman household contained a few
simple herbs, which were purchased from merchants.- There
were no pharmacists as we know them today. The chief of the
household knew a great deal about the use and application of
drugs. The Roman system of medicine consisted not only in
administering drugs but in observing the rites of mystery and
magic.

It was difficult for science or rationalism to affect a system of
religious folk medicine such as existed in the Roman Empire.
The Romans were much more superstitious than religious.

/ﬁ_(meﬂ:gl_eli irits and annoying goblins plagued every house-
hold. To treat a disease, it was necessary to use the proper
magic to appease some angry god. If the treatment failed, this
was only because the game had not been played right.

The Roman had a household god for almost every disease
known to him. In the later Roman period, itinerant Greek
physicians migrated to Rome and offered their services for a fee.
They were mistrusted and looked upon as poisoners and
assassins, for the Romans were not used to a professional
attitude toward disease, for reasons already given. The elder
Pliny is quoted as saying that they (the Romans) had “got on
for 600 years without doctors.” Their temples, with the priests
in attendance, served as sanitariums and places where the weary
and ailing could rest and recuperate. Without the influence of
the medical practitioner these institutions never developed to
any extent. In the late Roman period several notable Greek
physicians were known to have served with the Roman armies.

len had such an experience.

The Romans were so steeped in superstition that they looked
upon even their herbs with awe. They believed in the efficacy
of drugs but had no scientific basis for such a belief. In gathering
their herbs, they gave much attention to form, color, odor, and
other features. In making them into decoctions, they recognized
all sorts of mystical influences. It was necessary to observe the
seasons of the year, phases of the moon, hours of the sun, and the
position of other heavenly bodies during the time of gathering.
Conditions of cold, heat, and moisture and other meteorological
phenomena had also to be taken into account. Saint’s days, the
beginning of spring, and the ending of autumn were times to be
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considered in gathering, culling, and brewing herbs. The head
of the Roman household bore great responsibilities in a medical
way, and it may be assumed that he called upon the priest, the
herbalist, and the astrologer for much advice and help.

Magic and occultism formed the framework of Roman medi-
cine. The priests held high places as mediators and interpreters
of the oracles and mystical experiences of the people. The
Romans believed in holy wells, the fantastic notion of signatures,
incantations, the potency of names, the laying on of hands,
talismans, and symbolisms of all sorts.

Rome had more than her share of medical quacks. The
physicians were not, at any time, a professional group. They
did much to bring medicine into contempt. But poorly trained
and ignorant as they were, on the whole there were many among
them who were honest, skillful, and helpful.

Arabian Pharmacy and Medicine.—In conquering Persia,
Asia Minor, northern Africa, and southern Europe, the Moslems
fell heir to the culture of those whom they had overrun. The
Arabs conquered Persia about A.p. 650, and there they came in
contact with the Nestorian Christians, who had kept Greek art
and science alive. Their Greek texts were translated into
Arabic; hence, Greek culture and Arabic learning were fused.
After the fall of Rome in A.p. 476 the culture drift was east
toward Byzantium, the center of which, for several centuries,
was Constantinople. The Arabs spread their new learning
throughout their empire and brought it west again, where it
was localized in the Spanish cities of Cérdoba, T oledo be\ ille,
and other centers,

Bagdad beeame the capital of the Eastern Caliphate in the
sixth century A.p. The monarchs were friends of learning,
especially of science, medicine, and pharmacy. They encouraged
and supported the collection, copying, and translation of Greek
manuscripts of all sorts. As a result, the works of Hippocrates,
Galen, Dioscorides, and other famous authorities were translated
into the Arabic language. These translations preserved for us
many of the Greek classics that otherwise might have been lost.
The Arabs were not original in their science and culture but
studiously mastered the medical and pharmacal teachings of the
Greeks and later brought this medical heritage into Sicily and
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Spain. In this respect, their custodianship was of great value to
the learning of the West. It was in the cities of Spain”that the
Arabic language and culture met the Latin scholar. The Arabic
texts were translated into Latin, indirectly exposing Europe to
Greek thought. The Latin scholars recognized the source of
Arabic culture and felt that they themselves had better sources
of information and learning than the Arabs. The latter, by
their zeal for learning, reawakened the Latin West. This, in
the end, led to the undoing of the Moslems in Spain. There
remains in Spain, eveh today, evidence of Arabic culture and
seience.

The pharmacy and medicine that the Arabs preserved and
developed were a curious blend of Greek medicine, derived from
the Nestorian Christians, Jewish medical practices, astrology,
and the occultism of Igypt and India. Arabian medical culture
lasted from the eighth to the twelfth century. It was dominated
by Greek thought in the earlier centuries but later developed
some independence.

Even though the Arabian medical scholar had inheri‘l the
best that Egypt, Greece, and Rome had left, he often gave first
place to unimportant things. His professional status was apt
to be gauged more by the height of his turban and the length of
his sleeves than by his skill and learning. He was not versed in
anatomy, believing, for example, that the liver guards the heart
and is the seat of the soul. Dissection was forbidden because of
certain religious convictions. Surgery was left to wandering
specialists and obstetrics to midwives. Arabian physicians wrote
charms and mystified their patients with all sorts of tricks in an
effort to enhance their importance and authority. They were
strongly interested in collecting their feces and often stipulated
the amount in advance.

Hospitals in Arabia.—Many hospitals were built and kept up
by the Arabs. One of the best of these was founded at Damascus
(1160) and another at Cairo (1276). The hospital at Damascus
gave treatment and frce drugs to needy patients for more
than three centuries. The great Al-Mansur hospital in Cairo
employed hoth men and women as nurses and had separate
wards for certain diseases. It had, among other things, diet
kitchens, outpatient clinics, a library, lecture rooms, and wards
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for women. The convalescents, upon being discharged, were
given money so that they need not return to work too soon. In
Cordoba and other Spanish cities, under the Moslems, there
were hospitals much in advance of anything the rest of Europe
had. The Moslems were also kind to the insane, a practice that
Latin and European Christians had not developed.

Arabian Pharmacy—In the eighth century, Arabian pharmacy

and medicine became separate branches of learning and practice.
The scparation was made compulsory by law in the eleventh
century. Arabian pharmacists imported drugs, such as senna,
camphor, rhubarb, musk, cloves, aconite, and mercury, from
many sources.” Arabian apothccary shops were regularly
inspeeted and severe punishment meted out to those who sold
spurious drugs.
‘LAlchemy is said to have been the child of Arabian medicine.
Along with ideas of alchemy there was developed the idea of a
polyvalent “clixir of life,”” a cure-all. This elixir was assumed
to be a “potable gold.”” In scarching for it, aqua regia and other
strong.cids were discovered. This was, perhaps, the beginning
of pharmaceutical chemistry.

“Arabian Scholars—Arabia did not produce many outstand-
ing scholars. The following should, however, be mentioned.
/Rhazes, (865-925), according to Garrison,' ranks with Hippoc-
rates, Aretaeus, and Sydenham. Ilis deseriptions of smallpox
and measles are considered to be classic because his accounts are
so vivid and complete. “Continens,” his encyclopedia of medi-
cine, which has been preserved in Latin, has many original clini-
cal histories and therapeutic experiments.

Ali Abbas (about 994) was the author of the “Royal Book,”
a treatisc on medicine. It was translated into Latin about
1070-1080. The anatomical section of this book was the text at

Sajerno until 1170.

\/:vicenna (980-1037) was called the Prince of Physicians.
Tle 1s credited with having written over one hundred works
upon many subjects. He first described the properties of sulfuric
acid and alcohol. His “Canon’ was a great storehouse of
medical knowledge which, according to critics, did much harm tn

1F, H. GARRISON. “An Introduction to the History of Medicine,” W. B.
Saunders Company, Philadelphia, 1929.
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that it dominated European medicine for too long a time and
thus stultified it. .

Avenzoar, a Cordovan, died in Seville in 1162. He described
the itch mite and serous pericarditis, inflammation of the middle
ear, and other ailments.

" Moses Maimonedes (1135-1204) was one of the last of the
eminent scholars of the Arabian cra. HHe wrote a treatise on
personal hygiene and was an authority on poisons.

The Arabs did much to improve pharmaceutical products and
to make them more elegant and palatable. Their pharmacy
and materia medica have lived through the ages.

Byzantine Pharmacy and Medicine.—The Eastern Roman Em-
pire survived the Western Empire by a few centuries. Byzan-
tium, later known as Constantinople, was its capital and became
the center of the Byzantine Empire. It not only absorbed the
shock of the falling empires of the West but withstood, for a
time, the impact of Arabia, which was the rising power of the
Mediterrancan. Scholars who had been trained at Alexandria
in pharmacy, medicine, and other branches of learning gathered
at Byzantium. They were familiar with the culture of the
Greeks and the Romans and traveled both east and west from
this more advanced intellectual center. Arabia profited by
those who traveled east. The West, cven beyond Greece and
Rome, benefited by those who ventured to explore the old
centers of civilization and carry their learning into western
Europe.

The scholars of Byzantium were not keen scientists but were
good copyists and encyclopedists. They thus had a considerable
share in preserving the learning of the Greeks and Romans.
But though Byzantium conserved and preserved its inheritance,
it remained static. Here the mysticism of the East met the
philosophies of the West, and the voice of wisdom was heard
too seldom. Demonism and symbolisms of many sorts hindered
intellectual development even more than in earlier ages.

Among the few prominent Byzantine physicians was Aribasius
(a.p. 325-403). He was a great compiler and left a catalogue of
early Greek physicians who otherwise might have been forgotten.
His “ Encyclopedia of Medicine” comprises over seventy volumes
and deals with all aspects of the subject. He spoke well of
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Galen. His “Fuporista” was a medical treatise popular during
the Middle Ages. He has been regarded as the founder of peda-
gogics and rated as the best medical writer of the ancient world.

Aretius (sixth century A.p.) was trained in Alexandria and was
the most learned cf the later writers upon poisons. His com-
pilations upon medicine, pharmacy, and toxicology have come
down to us nearly complete. e gave good accounts of many
ailments such as headache, pleurisy, and epilepsy, with accurate
treatments for them. He recommended many salves and
plasters. . _

Alexander of Tralles (a.p. 525-605) wrote prescriptions and
first recommended the use of rhubarb. Although he used bleed-
ing as a treatment, he was an advocate of fresh air, baths, a milk
diet, and natural means of recovery from illnesses. His work,
known as ‘“Practica,’” rivaled the best thought of Hippocrates
and Galen. He was widely traveled and finally settled in Rome.

Paul of Aegina (A.p. 625-690) was the last of the Greek eclectics
and the best of the Byzantine scholars. His ‘Epitome of
Medicine,” in seven books, was the accepted standard for a long
time. He was well versed in eye surgery and summarized all
that was known of pediatrics and obstetrics from antiquity
to his own period; thereafter, up to the Renaissance, there were
no considerable developments ia these fields. From his time on,
Byzantium was nonproductive as a medical center.

Pharmacy and Medicine of the Middle Ages.—The Middle
Ages, or Dark Ages, are the thousand years extending from the
time of Galen to the Renaissance. Galen revived the clinical
common scnse of Hippocrates. The medical outposts that he
established have been discussed earlier in this chapter. But
almost everything that Ilippocrates and his faithful followers
gave to the scicnees, especially medicine, was all but shrouded
from view during the Dark Ages.

However, though the light of Greek medicine faded during
this period, it was never entirely extinguished. The Greek
culture and language prevailed at Constantinople, the last
remnant of Roman dominion, for many centuries after the fall of
the Western Roman Empire. The Goths and Huns invaded
Rome from the north. The Arabs attacked impregnable
Constantinople from the gouth and pushed on past it, invading
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and threatening western Europe. But when they were finally
driven out of Spain, there were left the science and learning of the
Arabian and Jewish physicians. Moreover, the Arabs served as
the saviors of learning because they kept Greek thought alive
through ‘““all these years of the twilight of culture.””?

The crusaders who survived and rcturned to their homeland
carried with them the leaven of Greek thought that they had
found in their travels. In addition, Europe became heir to
Greco-Arabic learning through the work of translators, who were
especially active in Spain. The Arab bowed to the medical
theories of Galen and the earlier Grecks and, as a consequence,
made no advances in anatomy. Nevertheless, the profession of
medicine rose to a position of dignity and importance.

Medical culture might have been lost except for the fact that
a center of medical learning was preserved at Constantinople.
In addition, the clergy became the custodians of medical knowl-
edge. This phase has been referred to as monk medicine.
The Benedictine order of monks taught that the care of the sick
is a Christian duty. Monkish schools made the teaching of
medicine a part of their discipline. Thus, throughout western
Europe, medicine was in the hands of the clergy for a time.
While little or no scientific progress was made, old texts and the

holiness of medical art were preserved.
Ml Schools—Under the Romans, it was possible for

phYsicians to be teachers. Salerno, located about thirty miles
south of Naples, was a health resort in the period of Roman
supremacy. It was here that St. Benedict founded the hospital
of his order in A.p. 539. Salerno became the center of a guild of
physicians that attracted patients and students from other
places. Later a school of medicine was established, probably
the first in Europe to resemble a university. It served as a link
between the later Greek physicians and the institutionsof our own
time, existing for nearly a thousand years. It was at the height
of its influence in the twelfth century, when it was the leading
educational center of Christendom. During the first crusade in
1096, the base hospital for the militant Christians was located
at Salerno. The school was abolished by Napoleon in 1811.

1 M. G. 8eeue. “Medicine, an Ilistorical Outline,” The Williams &
Wilkins Company, Baltimore, 1931.
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Greek medical teaching was transplanted to Salerno. Anat-
omy as a subject of study was much restricted. Surgery, which
had advanced under Hippocrates and Galen, now degenerated
into the use of cautery, plasters, salves, and drugs. Pharma-
cology was diligently fostered, and dietary measures were
stressed, as also werc materia medica and bedside manners.
Students of medicine were taught the importance of reassuring
the patient as to his welfare but to report doubt as to the out-
come of his illness to his relatives. The mention of these ideas
should indicate that modern medicine inherited much that is
psychologically and practically sound.

Regulations Concerning Pharmacy.—The Magna Charta of the
profession of pharmacy was issued in 1240, when Frederick II,
head of the lloly Roman Empire, issued an edict creating
pharmacy as an independent branch of public welfare service.
Later, there were two additional regulations. These three
became effective in Latin Furope but not in the Anglo-Saxon
world. The regulations separated the practice of pharmacy
from medicine and ackn.wledged ‘““the facet that the practice of
pharmacy required s.ccial knowledge, skill, initiative, and
responsibility in order to guarantee adequate care of the medicinal
needs of the pcople.”! Furthermore, official supervision was
given to pharmaceu:ical practice, and the use of a prescribed
formulary was mad: compulsory. The two sections of the law
that were not accepied generally pertained to (1) the limitation
of the number of pharmacies and (2) the fixing of prices for
remedics by the government. The former of these was made
operable in Germany, and the latter in the United States by our
laws regulating minimum prices for pharmaceutical items.

With these regulations, pharmacy became a profession and its
practice was placed upon a higher ethical plane. The following
paragraph sumnarizes the situation concerning pharmacy from
antiquity to the thirteenth century:

Thus, Pharmacy, with its beginnings in the instinctive defense against
disease by primitive peoples, developed under several diverse influences.
As a part of the work of priests at {irst, it later fell among the duties of
physicians. It found its own form and expression in the culture of

1 K. Kremers and G. Urvang. “History of Pharmacy,” J. B. Lippin-
cott Company, Philadelphia, 1940.
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Greece and Rome and developed a kind of professionalism in Byzantiu
Only under the influence of Arabian wisdom and control, however, dia
it take firm root in Curopean soil as an institution of public welfare to
be respected, regulated, and further developed.

Precursors of the Renaissance.—When Rome fell in a.p. 476,
learned men scattered to other centers of culture. As has been
indicated, the Arabs were the great preservers of the scientifie,
medical, and philosophical knowledge of the Greeks and Romans.
In western Europe, medicine was in the hands of the clergy.
The old texts were preserved, but little or no progress was madec
in this science for several centuries. Because of certain mediecal
abuses by ignorant monks, in the eleventh century, the church
forbade the teaching, studying, and practice of medicine by the
higher clergy. This order was not obeyed entirely because thd
spirit of reformation was rising. Scholars at Salerno taught that
medicine was a discipline based upon natural laws. There was
an effort to correlate this new science with the tenets of the
church. The medicophilosophical discussions that resulted were
poor preparation for meeting the pestilences and scourges that
visited the people later.

Education in western Furope was perhaps at its lowest ebl
during the ninth century. This period was followed by a reviv:
of learning in the eleventh to thirteenth centuries and the
Renaissance in the fiftcenth and sixteenth centuries.

There were many factors during these centuries to slow the
progress of medicine. It was an age of fuith healing. Super-
stitious practices were the vogue, and innumerable absurd
objects were worn as charms, talismans, and amulets in an
effort to ward off diseases. Where senscless drugs had failed, it
was quite natural that the people should turn to holy charms.
In England, in 1042, Edward the Confessor instituted the royal
touch, which IIenry VII made into an elaborate church ceremony.
The-royal touch, which was credited wich the power of healing
diseases, was practiced by a succession of kings and queens; it
was treason to speak disparagingly of it. William of Orange,
in 1688, abundoned the custom. This is the first mention of
England in connection with the ancient medical practices of
Europe. While the pharmaceutical prsictices of England were

! Ibid. ;
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ifferent from those of Continental Europe, progress in the
:sciences, medicine, and philosophy was about the same.

In the centuries immediately before and after the time of
hrist, the people were steeped in superstitious beliefs of all
kinds. Twelve hundred years later, Roger Bacon, like Galen
and Hippocrates, believed that a knowledge of the stars was
essential for physicians. ‘“Wherefore a physician who knows
not how to take into account the positions and aspects of the
planets can effect nothing in the healing arts except by chance
and good fortune.”t Medieval physicians studied the horoscopes
of their patients to aid in diagnosis and prognosis, as blood
counts and X rays are used today. Shakespeare and Cromwell
relieved in witcheraft and astrology, and the descendants of the
Qilgrim Fathers put witches to death in New England.

The full reign of superstition, however, was gradually under-
mined. There were those who doubted and questioned the
current theories with respect to the causes of diseases and the
remedies used to treat them. Emancipation from the old ideas
came gradually and was aided greatly by the establishment of
aniversities and the invention of the printing press. The rise
f medical schools at Naples, Palermo, and Montpellier over-
jsadowed the prestige and influence of Salerno. But, in the
.ain, there was little medical progress in Europe during the Dark
Ages. Haggard says, “To find any notable progress arising
from medicine in these years we must turn to one branch of
it—pharmacy—and to a progress that is essentially social rather
than medical—one of enormous benefit to mankind. For the
pharmaceutical beliefs of the times led to exploration and
resulted in great geographical discoveries—including that of
America.”’?

In the reaction to the domination of the church in medicine
and to the philosophy and mysticism of the Dark Ages, three
important characters should be mentioned. They were Roger '
Bacon (1214-1294), Arnald of Villanova (1240-1311), and
>etrarch (1304-1374).] Roger Bacon, the English philosopher,
- 1A, NEwsHOLME. ‘“Evolution of Preventive Medicine,” The Williams
& Wilkins Company, Baltimore, 1927,

2H. W. Hacaarp. “Mpystery, Magic, and Medicine,” Doubleday,
Doran & Company, Inc., New York, 1933.
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was educated at Oxford and later taught there. He was a
reformer and an independent thinker and insisted upon obser-
vation and experiment. He was a realist and attacked the false
doctrines of his times, which, he maintained, were halting all
progress. He was charged with heresy by the church and,
although he in no way opposed the church, spent most of his life
in prison. Arnald of Villanova, said to have been born in
Spain, studied medicine at Montpellier and was instrumental in
bringing about reforms in medicine. He was an experimenter
and out of sympathy with the scholastic spirit of the church. He
was charged with sorcery and forced to flee from Spain. He had
a broad knowledge of science and did much to rationalize medical
science. Petrarch, the Italian poet, aided in the process of
rationalization by his poetic irony and philosophy.

There were other stimulating thinkers and reformers who
helped to prepare the way for the Renaissance. These scholars,
at least some of them, believed in returning to the Hippocratic
ideals of cleanliness in surgery. As a consequence of their
reforms, anatomy and surgery were greatly improved. The work
of Guy de Chauliac (1300-1368), a Frenchman and the most dis-
tinguished surgeon of the fourteenth century, is regarded as
evidence of the stimulation generated by the reforms.

The Renaissance.—The Renaissance (1453-1600), which
followed the Dark Ages, brought a return to free thought and
criticism. Among the influences that hastened this development
were the introduction of the use of gunpowder and firearms,
which eventually brought an end to feudalism, and the invention
of the printing press, which, by the wider dissemination of
information, made self-education more easily attainable. The
three great medical leaders of this era were Paracelsus, Vesalius,
and Paré.

Paracelsus (1493-1541)/ a Swiss alchemist and physician,
publicly burned the works of Galen because he thought that
they lacked authority. Although forceful and ingenious, he
allowed alchemy, superstition, and much of the nonsense of his
day to color his work. He was an itinerant doctor and learned
much in traveling about Europe. He defied authority and was
very contentious. Paracelsus was regarded by some as a char-
latan in that he laid claims to having discovered the elixir of
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life. It did not prolong his length of life remarkably, for he died
in his forty-eighth year. IIe was the founder of chemotherapy
and taught the use of sulfur, lead, mercury, antimony, iron, and
other metals in therapeutics. HHe is regarded as an erratie
genius who exercised the most profound revolutionary influence
upon medicine and pharmacy of any man in history. Until
his time, the causes of diseases had been ascribed to many sources;
Paracelsus believed that they were due to natural causes and
advocated a return to the teachings of Ilippocrates.

Andreas Vesalius (1514-1564), as a boy in Belgium, displayed
a passion for dissecting rats, mice, and other animals. He studied
medicine in Paris, concentrating upon anatomy, and discovered
errors in the teachings of Galen. He later taught surgery and
anatomy at Padua and in 1543, against the advice of friends,
published his studies in which he pointed out the errors of Galen.
This brought him much glory as well as protests sufficiently
vigorous to cause him to leave Padua. Ile then spent years as
court physician to Charles V and Philip II. Vesalius was pre-
eminently an anatomist. Ilis work aroused much opposition,

.and denunciation by his former teacher duBois (Sylvius), but
-it had a profound influence upon the progress of surgery and
medicine.!

Paré (1517-1590) was a I'rench barber-surgeon. At the age
_of nineteen he became an army surgeon and had the opportunity
.to gain much knowledge about anatomy and surgery. His
o Pleasing personality and genius for surgery brought him great
" honor. Ie discredited the therapeutic value of comminuted
} mummies and unicorn horns before the faculty of the Univer-

sity of Paris, and rationalized the treatment of wounds, espe-
cially those received in battle. Ile was influential in causing
. surgery to be placed in the hands of persons trained for this
<work. Many of the surgical practices of today originated with
Paré.

The accomplishments of these men would indicate much
progress in their respective fields. In order that students may
not receive the wrong impression concerning the real situation
with respect to medicine during the Renaissance the following
statement from Haggard is cited:

tSkEL1G. Op. cil.
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In considering only such men as Taracelsus, Vesalius, and Paré, one
obtains a false impression of the virtues of Renaissance medicine; these
men stood almost alone. They are not representative of the medicine
of the time. The practice was in the hands of those whose medical
knowledge was little better than that of the rude empirics of the middle
ages. Even the wealthy were treated by physicians who made diagnoses
by inspection of urine, by astrological observations, or by palmistry,
and who prescribed according to ritual and placed great hope in amulets
and charms. Surgery was in the hands of barbers and executioners or
in those of mountebanks and vagabonds who moved from town to town
to escape the consequences of their acts.!

Pharmacy had held a respected position in the field of medicine
long before the Renaissance. While the concepts of sicknesses
and the causes of diseases were changing, the materia medica,
especially as it might apply to home medication, remained fairly
constant. Changing theories did not result in new drugs, as is
often the case today. New combinations of remedies might
be called for, or perhaps the usefulness of certain remedies
questioned, or the use of old and tried remedies justified. Para-
celsus advanced chemotherapy by introducing chemicals for
internal medication and sought new and better ways for preparing
his quintessences, which were tinctures or liquid extracts con-
taining the essential virtues of the extracted drugs. This was
in line with his theory that disease is due to a disturbed condition
of the chemistry of the body; this condition, he said, can be
corrected by the wise use of the proper chemicals. This appears
to be good reasoning, but much of its force was lost hecause
Paracelsus held to the belief, common in his day, that a mysteri-
ous force, or vital principle, dominates the functions of life.
It was an act of heresy for Paracelsus to discard the feeble
herbal medicaments of Galen and to advocate the therapeutic
use of such violent substances as mercury, sulfur, and other
chemicals. The fact that he escaped punishment gave courage
to other independent thinkers in the field of medicine. It was
also a part of the revival of the scientific spirit, a movement that
stimulated the idea of research, the seeking for facts.

The reformation in medicine was, in part at least, a revolt
against the teachings of Galen and the Arabian scholars. While

1 Hagaarp. Op. cit.
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many advances stimulated progress in surgery, the changes in
other fields of medicine were negligible, with the exception of
internal medicine, which was improved through the influence of
Paracelsus. The progress made during the Renaissance paved
the way for the advances that followed in the sixteenth and
seventeenth centuries.

The Development of Pharmacy in Italy.—The duties of phy-
sicians and apothecaries in Venice were prescribed in a regulation
in 1258. However, the profession of pharmacy and the apothe-
cary shops existed long before there were laws enacted to regulate
them. The drug trade, both wholesale and retail, was in the
hands of the speziarii and aromatarii.

There were guild-like associations in ancient Rome founded for
social, relief, military, and, possibly, educational purposes.
During the Middle Ages in Italy, there were numerous guilds of
merchants and craftsmen serving many purposes, chiefly political.
In order to be a citizen, eligible for public office in certain cities,
it was necessary to be a member of some guild. Many famous
men, among them Dante, became members of the guild of
physicians and apothecaries.

In the fourteenth century the number of apothecaries and
wholesalers of drugs and spices was large. In 1349, one of the
guild statutes mentioned 206 articles as being a monopoly of
the guild of apothecaries or spicers.! From all accounts, mem-
bership in the guild of apothecaries had considerable significance.
The shops were inspected at least once a year, and persons
found guilty of selling substandard drugs were punished by
being deprived of their right to practice their profession for a
stated period of time. There was, of course, variation in the
regulations pertaining to the profession of the apothecary from
city to city in Italy and the other countries of Europe. One
of the regulations, often mentioned, was that the apothecary was
forbidden to give the physician a portion of the profits from the
prescriptions written by the latter.

In Italy, pharmacy and the profession of the apothecary were
held in high esteem previous to, during, and following the Middle
Ages and the Renaissance. This has continued to the present
time. In the Italian army of today, pharmacists hold com-

t KRemeRrs and Urbang. Op. cit.
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missions, the lowest being that of second lieutenant and the
highest that of a colonel. -

The expanding Italian trade in drugs and spices stimulated the
search for an all-water route to the Orient. This led to the
discovery of America in 1492 and to the decline of Italian domi-
nation of the trade routes of the world, especially as pertained to
drugs and spices.

A statute of the sixteenth century states that an apothecary
was required to serve as an apprentice for 5 years and as clerk
for 3 mors years and then to pass an examination before being
permitted to operate a shop of his own. Compare these require-
ments, which were in force for a long period, with those of the
United States enacted a few decades ago. The number of
pharmacies was limited to 1 for each 5,000 inhabitants in certain
cities, although this ratio varied from city to city. All such
restrictions in Italy were removed in 1888 to be reestablished in
1913. The standards for the practice of pharmacy in Italy have
been high for centuries and continue to be so although the
number of outstanding Italian pharmaceutical scientists is
not great. In this respect, Italy cannot be compared with
France or Germany.

Italy should be credited for many advances in Europcan
pharmacy. The “Ricettario fiorentino,” the first pharmacopoeia
of Europe, made its appearance in 1498. It was compiled by
physicians with the help of pharmacists and was made official
in Florence. The first botanical garden, the first institution
to offer academic instruction in pharmacognosy, and the first
professional apothecary shop were established in Italy. The
records indicate that a series of city-state pharmacopoeias
followed the appearance of the first one mentioned above. The
first Italian pharmacopoeia was published in 1892.!

Pharmacy in France.—In France the guilds were professional
organizations and were not of a political character as in Italy.
In addition to self-regulation through the guilds, pharmacy was
subject to both state and local authority. The first of the guilds
appeared in 1270. In 1281 the apothecaries established a
headquarters building in Dijon. In the fourteenth century the

! Kngmers and Unbanag, Op. cit.
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control of weights and balances was entrusted to the asso-
ciation of apothecaries and spicers. They disputed among
themselves, and in 1484 the spicers were forbidden to practice
pharmacy. It was recognized at that time that the compounder
of prescriptions is a scientist and possesses a knowledge of drugs.
While the spicers were no longer permitted to practice pharmacy,
the apothecarics could still pursue the profession of the spicer
and were later required to pass a spicer’s examination. This
brought the spicers and apothecarics together again for a time,
but in 1777 when the guild of the apothecaries became the
College of Pharmacy the separation of the two callings ended a
quarrelsome union.

There were many guilds in France, and these made it possible
for the profession to maintain high standards. Requirements
for entrance to the profession were rigidly enforced. One
apprentice was permitted for each pharmacy, and the number of
shops was limited by statute or other means. The apprentice
or his family was required to pay a considerable sum for the
privilege of learning the profession. It was often a question
as to whether the apprentice and his family would have enough
money to purchase a pharmacy when the time arrived to open
an establishment.

Apprentices had to pass difficult examinations in spite of the
fact that the profession was often a family affair, 7.e., that sons
or nephews followed their father’s or uncle’s business. The
years of apprenticeship varied from 6 to 16 years.

The professions of medicine and pharmacy were at enmity for
centuries in I'rance. Nevertheless, pharmacy progressed and
became a respected profession there. Academic studies were
required of the apprentices of pharmacy, in addition to attend-
ance at open lectures pertaining to the practice of pharmacy.
In 1675 a chair of pharmacecutical chemistry was created at
Montpellier. In the century that followed there were several
famous pharmaceutical chemists in France, among whom were
Rouelle and Baumé.

In 1797, a free school of pharmacy was set up in France. At
the same time the first French journal of pharmacy appeared and
was entitled Journal de la Socicté des Pharmaciens de Paris.
This was consolidated with Annales de chimie two years later.
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Other journals of pharmacy and societies appeared later, among
the latter being the Societé de pharmacie organized in 1803.

During these years the apothecary shops improved in appear-
ance and became more attractive, often being decorated with
beautiful pots and jars. French pharmaceutical chemists made
many interesting and important discoveries in the early part of
the nineteenth century. This did much to advance the sciences
of pharmacy and plant chemistry.

A few of the important French scientists and their discoveries
are given here. Deresne reported a principium somniferum, a
mixture of morphine and narcotine, in opium in 1803; Sertiirner
(1783-1841) discovered morphine in 1806; Caventou (1795-1877)
and Pelletier (1788-1842) together discovered strychnine in 1818
and quinine in 1820; Courtois found iodinec in the ashes of sea-
weed in 1811; Balard (1802-187G) discovered bromine in 1826.
These and many other famous I'rench pharmacists owed their
success to the training that they obtained in the practice of
pharmacy.

The French produced a fine pharmaceutical literature in the
form of textbooks, pharmacopocias, and commentaries. The
oldest pharmaceutical journal in the world still published is
the Bulletin de pharmacie, first published in 1809. It is now called
the Journal de pharmacie et de chimie and is both professional and
scientific.

In France, as in Germany, there were many city pharma-
copoeias, the most famous being those of Paris, Lille, Bordeaux,
and Lyons. In addition, there were important and widely used
pharmacopoeias written by famous French pharmacists. Among
these should be mentioned the ‘ Pharmacopée royale” by Charas,
the “Pharmacopée universelle” by Lemery, and the *Eléments
de pharmacie” by Baumé. The first French pharmacopoeia
appeared in 1818 under the title ‘“Codex medicamentarius seu
pharmacopoeia Gallica.” Its use was made obligatory for the
whole of France, and it was adopted by many other countries of
the world. It has gone through scveral revisions, the most
recent being the sixth, in two volumes, issued in 1937.

Many French apothecaries have been among our most distin-
guished scientists. It is reported that 13 apothecaries were
members of the French Academy prior to 1803, and a number are
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now members of the French Academy of Medicine. French
pharmacists have rendered distinguished service in the army in
their professional capacity and attained the rank of apothicaire-
major général.

French pharmacists have contributed much to the develop-
ment of the pharmaceutical industry in their own country. The

.profession of pharmacy as a whole is greatly indebted to a long
line of distinguished scientists, soldiers, writers, apothecaries, and
statesmen who were Frenchmen.

Pharmacy in Germany.—The practice of pharmacy in Ger-
many has always been regulated by the government and has
never been self-governing as in Italy and France. During the
Middle Ages apothecaries were too few to organize a guild of
their own, but they often belonged to other guilds and were
allowed to hold office. Germany granted them special privileges
that gave them a monopoly of the sale and manufacture of drugs
and medicinals and exclusive rights to practice pharmacy in
specified cities. The right to open a new pharmacy was depend-
ent upon a so-called “‘coneession.”  This led to governmental
control in the matter of opening new pharmacies and limited the
number according to the population in a given district. In
modern times, far from having a drugstore on every corner,
Germany has had one pharmacy for about 8,000 persons. This
means that pharmacy has been kept a profession in Germany-.
In some seetions the pharmacy was handed down from father to
son provided that the son met all the qualifications. In others
the shop was necither hereditary nor transferable. In some
German states the pharmacies were the property of the state
and were operated by lease to pharmacists. State pharmacies
were known in Germany as early as the thirteenth century.

The government, in granting concessions to pharmacists,
expeeted them to serve the public welfare. Since it was not
always possible to maintain a profitable business from the sale
of drugs alone, certain goods such as spices, tobacco, and coffee
were sold by pharmacies exclusively and were forbidden to be
sold by the general trade. In time such monopolistic rights were
more and more restricted to the sale of medicaments only.

In 1872, an imperial edict removed all unprepared and unmixed
drugs from monopoly by pharmacists, excepting those which were
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considered to be very potent. Cosmetics, dietetic materials, and
prophylactics were also removed from the monopely. This
action led to the development of a distinet class of shops, known
as Drogerien. The operators of these shops have wanted in
recent years to be recognized as second-class pharmacists.

For several centuries in Germany those who sought to practice
pharmacy have had to meet rigid educational and apprenticeship
requirements. These were sufficiently high in the eighteenth
century, and even later, to permit German apothecaries to be
represented in the seicntific professions.  As universities grew,
in order to qualify as a first-class pharmacist, the candidate was
required to attend lectures at the university upon the subjects of
chemistry, botany, pharmaceutical preparations, and related
topics and to serve 7 years as a clerk, following an apprenticeship.
Second-class pharmacists were not required to pursue such
extensive studies but had to serve long periods of apprenticeship
and clerkship and then pass an examination given by the local
medical board.

The educational requirements, regulations concerning pro-
fessional experience, and examinations for German pharmacists
are still on a high level and, perhaps, arc more exacting than
those of other countries. I‘irst-class pharmacies are inspected
by a medical officer. Second-class pharmacies are inspected by
persons appointed within the profession.

The German apothecary is a representative of the middle class,
usually well to do and respected. In times past, he was the
scientist of his community. Apothecaries were not infrequently
elected to the office of mayor, senator, or deputy. The German
pharmacy is a place of dignity and distinction and represents
culture that is lost to the American pharmacy.

Germany has given us the richest pharmaceutical literature
in existence. Numerous city and statc pharmacopoeias appeared
in Germany following the publication of the ‘“Pharmacopoeia
Augustana” in 1564. This book listed about 1,100 medicinal
agents. The “Pharmacopoeia Wirtenbergica’” of 1741 con-
tained 1,952 different medicaments and was reputed to be one of
the best pharmacopoeias of its day. Most of the many German
pharmacopoeias went through several editions, revisions, and
changes. There were also many commentaries upon certain of
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the pharmacopocias. It was not until 1872, following the
political unification of Germany, that the first pharmacopoeia of
the empire appeared under the title “Pharmacopoeia Ger-
manica.” This text has been revised from time to time, the
latest revision to date appearing in 1926. Good accounts of the
pharmacopoeias of Germany and other countries as well are to be
found in ““Plantes officinales” by Bruntz and Jaloux (1918) and
“Die Arzneibiicher’” by Falck (1920).

Thus pharmacy in Germany acquired the status of both a
profession and a science. It gave expression to its progress and
accomplishments through journals as well as through books.
The first pharmaceutical journal was founded by Goettling in
1780. It was entitled Almanach oder Taschenbuch fiir Scheide-
kuenstler und Apotheker. Many other journals of pharmacy
appeared in Germany within the next half century. One of the
better ones, which has survived through various mergers and
which dates back more than a century, is Archir der Pharmazie.
Annalen der Chemie, commonly referred to as Liebig’s Annalen,
was originally Annalen der Pharmazie and later carried the title
Annalen der Chemie und Pharmazie. After Liebig’s death the
words und Pharmazie were dropped from the title. Many of
these journals were organs of societies or associations. There
were also several independent journals, devoted to the cause of
pharmacy, which have come down to the present. Among them
are Pharmazeutische Zentralhalle founded in 1859 and Pharma-
zeuttsche Zeitung founded in 1856.

“There has been scarcely one branch of natural science which

has not been promoted very definitely by German pharmacists.
The rapid development of scientific and industrial chemistry
starting at the end of the ecightcenth century is doubtless to a
great extent due to the noble evolution of French and German
p{xgpﬁ/c‘ists in just this field of science.”!
Fharmacy in England.—During the latter part of the Middle
Ages in England there were three classes interested in drugs,
namely, those of the physicians, apothecaries, and drug mer-
chants. In time, dissensions arose among these groups, and as a
result there developd a fourth class, that of the pharmacists.

t Kremers and Urpanag. Op. cit.
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It should be borne in mind that the pharmacists as a class gave us
the Pharmaceutical Society of Great Britain (1841) and the
American Pharmaceutical Association (1852) as we know them
today.

Prior to 1511, anyone could practice medicine in England,
and quacks of all kinds set themselves up as medical practitioners.
Meanwhile, medical schools were established at Oxford and
Cambridge, and these offered training for the reputable physi-
cian. In order that the bona fide physician might be dis-
tinguished from his quack competitor, the first Medical Act was
passed in 1511. By ‘this act only approved physicians could
practice medicine within 7 miles of London. These accredited
physicians founded the College of Physicians in 1518 and assumed
the right to inspect the shops of the apothecarics, with the power
to destroy drugs and preparations that were considered inferior
or adulterated. In 1510, the practice of surgery was protected
by law. It seems, however, that the surgeons abused the power
granted to them, and in 1542 an act was passed that permitted
anyone to practice medicine gratuitously. The apothecaries
took advantage of this situation by making no charge for medical
services but charged for the drugs and medicines that were con-
sidered necessary in treating the patient. Perhaps this was the
beginning of the much-discussed problem of counter prescribing
with which we still have to contend. In 1721, the apothecaries
were granted the right to practice medicine on the same basis as
physicians.

The apothceary, as early as 1290, supplied drugs and medicines
to the royal households in England. Not only were the apothe-
caries subject to inspection by physicians, but they had guilds
with which to contend. In early England the trade in drugs and
spices was carried on by a class of merchants called mercers.
In 1180, the Guild of Pepperers, which specialized in drugs, was
organized. The apothecarics were associated with them but
were not allowed professional status. In 1428, the Guild of
Pepperers and the Guild of Spicers united to form the Company
of Grocers, which was given official status by being granted a
chamthecaries were displeased with their lot, that of
being associated with the grocers and subject to the discipline of
the guild, and finally, in 1617, formed a separate guild known as
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the Society of Apothecaries. Many studied surgery and medicine
and became members of the Surgeons’ Company. In 1815, the
Apothecaries’ Act granted the society the right to issue licenses to
practice medicine in England and Wales and to control the prac-
tice. Thus arose the general practitioner of medicine and
surgery.

*T'he grocers and pepperers who had specialized in drugs prior
t”"ifthe organization of the Society of Apothecaries continued as
jggists or dealers in drugs but were prohibited from keeping an
ecary’s shop. In 1623, the Society of Apothecaries founded
cnsary for the purpose of making preparations for its own
members. This part of the business expanded rapidly and
became a source of supply for the drug-trade industry.

The fact that the apothecaries were granted the right to
practice medicine gratuitously led to jealousy and disputes on the
part of the younger physicians. In 1697 the physicians attached
a dispensary to the College of Physicians, where prescriptions
were dispensed at cost. This was in competition with the free
medical service of the apothecaries and was sufficiently successful
to lead to the opening of a second dispensary. The business of
the apothecaries was so greatly reduced that they tried to reach
an agreement with the physicians. The outcome was that the
dispensing assistant appeared on the scene as supplier of drugs
and medicines. e later became known as a dispensing chemist,
a chemast, or a pharmaceutical chemist and is considered to be the
predecessor of the present-day pharmacist.

During the sixteenth century there were many disputes among
the apothecaries, physicians, and chemists and druggists. The
position of the apothecaries became weaker, while that of the two
latter groups became stronger. In the struggle the chemists and
druggists had no association to do battle for them although they
usually had the support of physicians. The apothecary had
neglected pharmacy for the practice of medicine. The issue
came to a crisis in 1841, and the Pharmaceutical Society of Great
Britain was founded. Provision was made at once for the edu-
cation and examination of chemists and druggists who sought to
practice pharmacy. This was designed to place the pharmacists
above reproach with respect to their qualifications to practice
pharmacy.
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- If time and space permitted the review of the development of
pharmacy in England up to 1841, it would be clear that the
apothecaries aspired to become medical practitioners because of
the odium which rested upon pharmacy as a trade. The apothe-
caries became medical attendants for their communities. In
fact, they were medical practitioners and were not apotheearies
in practice. Meanwhile, druggists and chemists grew in number
and importance and gave rise to the founding of the Pharma-
ceutical Society of Great Britain, which became a corporate
body in 1843 with power to regulate the education and admission
of its members. Tater, boards were set up to examine and grant
certificates for those who qualified as pharmaceutical chemists.
In time, all members of the profession were required to become
registered. As time went on, there were many acts and amend-
ments that gave increased power and authority to the society
over affairs relating to pharmacy. 'The Pharmacy Act of 1933
has becen called the Magna Charta of British pharmaey. This
act made every registered pharmacist & member of the society.

While the practicing pharmacist in Ingland and America ean
trace his lineage back through chemists, dispensing assistants,
and drug merchants, “the medical practitioner of today is the
lineal descendant of the apothecary of the seventeenth century.”!

At the time of the organization of the Pharmaceutical Society
of Great Britain, the Pharmaceutical .Journal was founded and a
School of Pharmacy established. In 1842, Prof. Redwood was
appointed to the chair of pharmacy and filled this position with
distinction until he resigned in 1885. Prior to this time, there
were no facilities for pharmacecutical education xcept by
apprenticeship. In the year following the first course of lechures
at the college, a laboratory was sct up for practical instruction in
chemistry. The curriculum and the laboratory facilities were
revised and improved from time to time to meet the demands
made upon them. In 1900, laboratories were provided for
pharmaceutical research. In 1925, research was extended to
cover problems of biochemistry and pharmacology. The school
is now known as the College of the Pharmaceutical Society of
Great Britain and is a part of the College of London University.

1C, WaLt. “The London Apothecaries, Their Socicty and Their Hall,”
Apothecary Hall, London, 1932.
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The pharmacopoeias of Great Britain, which profoundly
influenced the practice of medicine and pharmacy of the American
colonies, were those of London, Edinburgh, and Dublin. The
first edition of the ‘“London Pharmacopoeia’ appearcd in 1618,
the first “Idinburgh Pharmacopoeia” in 1699, and the first
“Dublin Pharmacopoeia’ in 1807, The first  British Pharma-
copocia” (B.P.) appeared in 1864, many years after the first
“Pharmacopocia of the United States of America” (1820).
With the first “British Pharmacopocia” there appeared the
book “A Companion to the British Pharmacopoeia.” This
was a useful guide for physicians.  Dispensatories also were
published independent of any connection with the society, but
these were not very popular, with one exeception, namely,
“Quincey’s New Iinglish Dispensatory,” which went through
several editions. The latest revision of the ““British Pharma-
copocia’ appeared in 1932.  TFormularies that supplement it are
the “British Pharmaceutical Codex” (B.P.C.) published by the
‘authority of the Pharmaceutieal Sociely of Great Britat and the
“Extra Pharmacopocia™ (15.P.).

The number of scientists who have come from the ranks of
pharmacy in Great Britain is vot large.  Prior to the founding of
the Pharmaccutical Society the Iinglish apothecaries were prac-
ticing medicine. The great chemists of England were not
pharmacists; as was the case in I'rance and Germany.!

The wholesale and pharmaceutical manufacturing industries
became well established in England.  The story of the house of
Allen and Hanburys is interestingly told in *‘Plough Court”
(1927), a book jssued by the house. A younger firm, that of
Burroughs, Wellcome & Clo., is at this time onc of the largest in
England and known all over the world. Ilenry Wellcome, one
of the founders, was an Amecrican who became a naturalized
Englishman.

Pharmacy in the United States.—Most of the physicians who
came to America with the early settlers were from England. We
have learned that in England the medical practitioners were often
apothccarics who not only diagnosed and preseribed but often
dispensed their own medicines. This custom had certain

1J. W. Cooper. ‘‘Initial Pharmacy,” Sir Isaac Pitman & Sons, Ltd.,
London, 3d ed., 1941, Chap. I.
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-

advantages in a pioneer world, for it was difficult to obtain the
services of a physician in the early days in America except in the
larger communities. Household remedies were widely used.
There were persons who gathered and sold herbs, and others
who could cup and bleed and perhaps also pull aching teeth.
Preachers, who traveled on horseback to towns and villages,
usually carried a limited supply of medicaments in their saddle-
bags and cared not only for the spiritual but for the physical
needs of the people. Many of them were, in fact, physicians as
well as ministers. There were midwives for confinements and
much neighborly nurding in times of illness.

The early physicians in America, being also apothecaries,
imported the needed medical supplies from [London. There
were apothecary shops with interesting signs, such as the
Pestle and Mortar, Unicorn, and Dove. Many an early stock of
medicine was supplemented with paints, glass, glue, and dried
fruits.

As time went on, medicine and pharmacy became separated.
The dispenser of drugs and medicine was called a pharmaceutist.
Some time after 1870 the name was changed to pharmacist, the
latter term being in wide use today.

National-group Influences in Early America.—While the early
colonists along the eastern seaboard were dominantly English,
there were other influences that made profound impressions upon
the young nation. Spanish influence was marked in Florida,
Texas, and California. The French were influential along the
Saint Lawrence River, near the Great Lakes, in Illinois, and along
the Mississippi as far south as Louisiana. The domination of the
Dutch was confined to the New York City area. The Swedish
prestige was felt in Delaware and that of the Germans in and
near Philadelphia. If space were available, it would be interest-
ing to enlarge upon the contributions to the development of
pharmacy and medicine in the United States that each of the
national groups made.

Medicine and Pharmacy of the Pioneers.—The pioneers of
America had to endure the hardships of primitive conditions.
This was especially true with respect to medical services. It
had been stated that “medicine was promulgated for the first
hundred years of colonial America, by three types of individuals:
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the governors, the churchmen, and the educators.”” Much in
the way of medical carc and nursing was left to the housewife.
Even today every wife and mother serves as a sympathetic nurse
and dietitian to the sick members of her household. However,
she can get help and advice from many sources; this was not the
case with those who pioneered.

The early settlers of America were, without doubt, a hardy
group and were able to do without much in the way of service
from doctors and pharmacists. The pioneer physician sometimes
resorted to other occupations for a livelihood, doctors and
pharmacists often being theologians. The itinerant preacher
and missionary was frequently the physician-pharmacist, not
only to the settlers, but to the Indians.

It was only natural that the medical practices of the New
World should reflect those of the Old World. Thus there per-
sisted much of the old Iiuropean credulity and superstition con-
cerning the action and use of drugs, reinforced by what was
derived from the Indians. This has been dispelled all too slowly,
some part of it affecting the mind of the public even today.
Moreover, ignorance resulted in the adulteration of drugs used in
medicines. Incapable of selecting drugs of quality, practitioners
often chose inferior drugs because they were offered at lower
prices. This was serious, in view of the fact that so much faith
was placed in the efficacy of drugs as curative agents, and
dangerous drugs were at times sold unintentionally.

Physicians in the early days in America usually had one or
more apprentices serving them. They became proficient in the
use of the mortar and pestle and experienced in the making of
powders, extracts, tinctures, pills, and plasters. Every physician
had an establishment where these useful medicinals were made
and sometimes offered for sale.

The apprentices usually served the doctors, at rather poor
pay, for 5 years or more and then cstablished themselves as
physicians, for those who practiced medicine were not subject
to regulation or license. This lack of regulation and license
both for medicine and pharmacy prevailed all too long in the
United States. Medicine has become a strong, well-organized

! Kremurs and Urbanag. Op. cit.
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profession within the past forty ycars. Pharmacy, within the
same period, has made appreciable gains but is still not a strong
professional body compared with its sister professions of medicine,
dentistry, and nursing.

The Separation of Pharmacy from Medicine—The separation
of the practice of pharmacy from that of medicine came about
gradually and was not the result of an edict or a law on the part
of the state. The first apothecary shops in America were the
dispensaries of medical practitioners, and in these the men who
intended to practice pharmacy only had to learn their pro-
fession. This situation persisted until a little over a century ago.

The man who is given most credit for effecting the separation
of pharmacy from medicine in this country is Dr. John Morgan.
He completed his medical education abroad, where he learned to
know that the two professions could exist separately to the
mutual benefit of both. Ile determined, as a physician, never
to dispense medicines but to write presceriptions only.  Upon his
return to America he brought an English apothecary with him,
by the name of ILeighton, who sct up a preseription shop in
Philadelphia. It was well stocked with drugs from London and,
so far as is known, was the first of its kind in America.

Dr. Morgan, as early as 1765, held the view that the business of
pharmacy is essentially different from that of the physician and
the surgeon and that no one man should be physician, surgeon,
and apothccary. Morgan’s contemporarics, however, did not
approve of his opinions, and it was not until the end of the
cighteenth century that the writing of prescriptions by physicians
and the compounding of them by pharmacists became the
accepted practice. Pharmacy in America is therefore not an old
profession. This should inspire hope for better days to come and
encourage us to elevate pharmacy to the level of a profession and
maintain it independently as such.

The Oldest Pharmacies in the United States.—It may be of
interest to list a few of the first pharmacies in the United States
as taken from ‘“Early History of Pharmacy in America.”!
They are as follows:

1 0. RAuBeNHEIMER. ‘‘Early History of Pharmacy in America,” Medical
Life 88 (No. 2) (February, 1926).
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1729 Christopher Marshall, apothecary shop of the Golden Ball, Chestnut-
and 2d St., Philadelphia.

1752 First pharmacy in Bethlehem, Pa.

1786 Carl Heinrich Heinitch, Lancaster, Pa.

1791 W. L. Bond, Fredericksburg, Va., the oldest pharmacy in Virginia.

1792 Stabler-Leadbeater Pharmacy, Alexandria, Va.

1796 Fredcrick Miller, apothecary shop of the Golden Mortar, the first
pharmacy in Washington, D. C.

1800 First pharmacy in Middletown, Conn.

1802 First pharmacy in Poughkeepsie, N.Y.

1806 Dr. J. Peck, first pharmacy in Burlington, Vt.

This is not a complete list but is offered to acquaint the
student with the dates when the pharmacies, as we know them,
became established in this country. The Stabler-Leadbeater
Pharmacy at Alexandria, Va., has been restored and preserved
as the property of the American Pharmaceutical Association and
is an interesting historical landmark. The corner drugstore is a
comparatively recent institution, one that owes its existence, per-
haps, to the merchandising of a variety of commercial items made
available to evening shoppers because of the late closing hours
of the average pharmacy.

Pharmaceutical Education.—According to Kremers and Urd-
ang,! the first course of lectures on theoretical and practical
pharmacy was offered by James Cutbush in 1812. Four years
later, Dr. James Mease, a Philadelphia physician, made an
effort to give instruction to pharmacists, but without success.
In those days, pharmacy was looked upon as an art to be learned
by serving an apprenticeship to one skilled in the art, and there
were no laws that required attendance at lectures on the subjects
of pharmacy, chemistry, materia medica, etc.

In 1821, the Philadelphia College of Apothecaries was organ-
ized and at once became a teaching institution offering evening
courses in chemistry, botany, and materia medica for the benefit
of the apprentices in Philadelphia. There is evidence that this
organization was initiated by a group of Philadelphia apothe-
caries who resented the action of the University of Pennsylvania
by which it granted the honorary master of pharmacy degree
to 16 apothecaries of the city. The University of Pennsylvania

10p. cit.
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had stipulated that the recipients of these degrees must have
served 3 years as apprentices, attended two courses of lectures
on the subjects of chemistry, materia medica, and pharmacy,
and passed a satisfactory examination, but it is not clear that
these requirements were adhered to strictly.

The apothecaries of Philadelphia proposed to educate its
apprentices and grant degrees in pharmacy, independent of the
medical department of the University of Pennsylvania. The
latter institution discontinued the granting of degrees in phar-
macy, and the College of Apothecaries established the first college
of pharmacy. For many years this was known as the Phila-
delphia College of Pharmacy. Today it is known as the Phila-
delphia College of Pharmacy and Science.

In these early days the colleges of pharmacy had to depend
on the medical profession for teachers. Physicians lectured on
the subjects of botany, chemistry, materia medica, and phar-
macy. Pharmacy was not a major subject of instruction until
1847, when William Procter, Jr., was elected to the chair of
pharmacy of the Philadelphia College of Pharmacy. From this
time on, the subject of pharmacy held a major position in the
curriculums of colleges of pharmacy.

The Massachusetts College of Pharmacy was organized in
1823 but did not become a teaching institution until 1867. The
New York College of Pharmacy was founded in 1829 and offered
courses in pharmacy and related subjects from its inception but
was inactive from 1857 to 1869. Tulane University opened a
course in pharmacy in 1838 in connection with the medical
department. The Maryland College of Pharmacy, also a
teaching institution, was founded in 1840 but was inactive from
1847 to 1856. The Cincinnati College of Pharmacy was organ-
ized in 1850 and the Chicago College of Pharmacy in 1859.
The latter was closed at the beginning of the Civil War, did not
reopen until 1870, and was destroyed by fire in 1871. In 1864,
the Saint Louis College of Pharmacy was organized.

During the years between 1821 and 1864, eight colleges of
pharmacy had come into being. It was clear that the struggle
to keep them alive would not be easy. They were associations
or corporations of local pharmacists who had banded themselves
together for professional protection and advancement, and teach-
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ing was but one phase of the purpose for which they had been
organized.

During these same years the country was rapidly settled as
cmigrants, in great numbers, migrated to points west of the
Allegheny Mountains and the Mississippi and even on to Cali-
fornia. Many states had come into the Union, and state govern-
ments were developing to the point of exercising greater local
control. State legislatures began to pass laws that placed the
practice of pharmacy in the hands of members of the profession.
State pharmaceutical associations first came into being in 1867
and multiplied rapidly in number from then on. With the laws
came the boards of pharmacy. These lines of progress are
mentioned because they all had a marked influence on the
development of pharmacy in the United States,

An innovation in pharmaceutical edueation was introduced at
the University of Michigan in 1868, when a course in pharmacy
was instituted to meet the nced for better and more specific
training for chemists and pharmacists. Only those who were
apprenticed were admitted to the courses of lectures of the older
colleges of pharmacy. Michigan admitted students and even
graduated them as pharmacists without any such requirement.
This policy was contrary to that of the so-called *old-line”
colleges and was objected to by them. Furthermore, the first
class of 23 was graduated at Michigan in 1869 with the degree of
pharmaceutical chemist. There was much objection to this
new degree, but it has survived through the vears of American
pharmacy to the present.

There are many interesting points to be noted about this, the
first course in pharmacy, to be offered by a state university. It
revolutionized the old idea that pharmaceutical education should
be in the hands of an organization of apothecaries. The Uni-
versity of Michigan was no such organization; yet it dared to
train men in pharmacy.

A strong feature of the new curriculum was that practical
laboratory work was offered in prescription compounding and
chemical analysis. Prior to this time, instruction in phar-
macy was chiefly comprised of lectures, which were supple-
mented, in later years, by demonstrations. Other schools of
pharmacy were quick to follow the lead of Michigan in offering
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practical laboratory courses. In most schools such courses were
at first made optional but later were required.

As state laws were passed, controlling in a measure the practice
of pharmacy, the states in turn were obligated to provide suitable
means of education for prospective pharmacists. Beginning in
1883, the number of state-supported schools of pharmacy grew
rapidly, the greater number being in the Central States although
such schools were to be found in the South and the Far North-
west. Significantly, state-supported schools of pharmacy did
not appear in the East in competition with the established col-
leges. However, a few of the older schools have become affiliated
with state-supported universities in recent years.

In reading the story of the progress of pharmacy one is im-
pressed with the significant advances that were made during
the last third of the ninetcenth century. Following the Civil
War the country grew and expanded in all lines of endeavor.
Pharmacy, naturally, shared in this expansion.

Just what was happening to pharmacy may be summarized
in Table I. Here, in alphabetical order, is a list of states. To
the right appear the years in which these states (1) organized
state pharmaceutical associations, (2) passed first laws pertaining
to pharmacy, and (3) organized state-supported schools of
pharmacy.

It will be observed that the formation of the state associations
usually preceded the passage of a state pharmaceutical law, in
some cases, by a good many years. A number of these asso-
ciations were reorganized at later dates, a few of them more
than once. In one or two cases, also, the first law was not an
all-state law but was amended and became such at a later date.
Almost without exception, the organization of a state school or
college of pharmacy was preceded by the organization of the
association and the passage of laws pertaining to pharmacy
within the state.

National Organizations of Pharmacy.—The organization of
state associations in the latter part of the nineteenth century
was contemporaneous with the organization of a number of
national associations whose interests were essentially pharma-
ceutical. The first of these organizations was the American
Pharmaceutical Association, founded in 1852. This was an



TaBLE 1.—DEVELOPMENT OF PHARMACY IN THE UNITED STATES, 1881-1915

Organization of Passage of State schools
Name of state state first state of pharmacy
associations pharmacy laws organized
Alabama.......coovvvviiin 1881 18611887 1895
Arizona....... e, e 1903
Arkansas..............c..iiaL 1883
California......ooooii i 1869 1891 1872
Colorado. ..... e 1890 1887 1911
Connecticut..... e 1876 1881 1925
Delaware.....ooovvinniin .. 1887 1883
Florida.......ooooiai i : 1887 1872 1923
GeOTRIN. . ieeeei i i 1875 1867 1901
Idaho : 1887 1887 1920
Nlinois 1880 1881 18591
Indiana ! 1882 1899 | 1884
Towa...oooiiinii i H 1880 1880 X 1885
Kansas......ooviviivinn i 1880 1885 1885
Kentucky..... 1877 18741888
Louisiana. . . 1882 1888
Maine.......c.oooviiiiinini . 1867 1877 18942
Maryland........oooviiiniiia 1882 1902 18411
Massachusetts...................... 1882 1885
Michigan........covvveneiennnnnn 1874 1885 1868
Minnesota. . ...oiiiin i 1883 1885 1802
Mississippi.........o.o oo 1871 1892 1908
Missouric.ooovveiniene i, 1879 1881
Montana..........c.ooviiiiin., 1891 1895 1897
Nebraska............ .o oo 1882 1887 1901
1932 1901 :
1874 1875 i
1870 1877 : 18921
1893 1889 :
1879 1869 :
North Carolina..................... | 1880 1881 : 1880
North Dakota...................... X 1885 1891 1901
Ohio. ... . 1879 1884 1885
Oklahoma.......................... 1890 1891 1895
Oregon........ovvviiniinnonnn 1890 1891 1898
Pennsylvania....................... 1878 1887
Rhode Island....................... 1874 1871
. 1866
1872 1876 { 18811
1886 1890 1888
1873 1893 1901
1879 1889 1893
1892 1894
1870 1894
1882 1886 1893t
1894
1890 1891 { 1896
1870 1881 1914
ceee 1880 1882 1883
WyYoming....coveeueeerosrenennnenns 1915 1886

1 State support came some time after organization.
? No longer in existence.
8 Two state achools,

a9
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association of pharmacists who saw the necessity for an organi-
zation in order to bring about improvement in the quality of
imported drugs. The United States had become the dumping
ground for an inferior lot of medicinal materials, and the better
druggists in and around New York City, the principal port of
entry, deplored this state of affairs. They therefore called a
meeting in New York in 1851 in an effort to find ways of stopping
the entry of questionable drug items. It is of interest to note
that our first national drug act was passed in 1848 for the purposc
of correcting the import evils which were known to exist. Those
entrusted with the enforcement of the act were negligent in the
performance of their duty. This explains, in part at least, the
reason for the action of the druggists in trying to find a way to
better conditions.

During the New York meeting it was suggested that a national,
rather than a district, organization should be formed. The
suggestion was well received and arrangements were made for
the calling of an organizational meeting in Philadelphia in 1852,
and at this meeting the American Pharmaceutical Association
was instituted.

The American Pharmaceutical Association has survived more
than nine decades of American history, and its record is a good
one. It is the only organization that can speak for pharmacy
in a professional way, and its officers have done so on many
occasions in recent years. The association has been housed at
the American Institute of Pharmacy, at 2215 Constitution Ave.,
Washington, D.C., since 1934. The Institute is perhaps better
known as the Headquarters Building. The building is small but
is a credit to any profession. Because of the judicious policies
of the Association, both it and the Institute are in good standing
with the departments of government in Washington, which
often turn to the permanent secretary for information concerning
pharmaceutical matters. It is important for students in phar-
macy to think in terms of the association that represents phar-
macy as a profession and to appreciate the value of membership
in such an organization. At present, scarcely 5 per cent of the
pharmacists of the country belong to the American Pharma-
ceutical Association, while about 75 per cent of all physicians
hold membership in the American Medical Association. We
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shall be able to expect better progress in phbarmacy when pharma-
cists become better organized.

It is not possible here to discuss, even briefly, any of the other
national associations related to pharmacy. Instead, they will
be listed in the order of the dates of their organization. This
should impress the reader with the fact that the national move-
ment in pharmacy that followed the Civil War was a very real
one and is reflected in the inereasing number of associations.

1870-1883 First Conference of Colleges of Pharmacy.

1876 National Wholesale Druggists’ Association.

1881 'T'he Proprietary Association of America.

1883 National Retail Druggists’ Association.

1897 Association of American Dairy, Food, and Drug Officials.

1898 National Association of Retail Druggists.

1900 Conference of Pharmaceutical Faculties (the American Associa-
tion of Colleges of Pharmacy).

1904 National Association of Boards of Pharmacy.

1908 American Association of Pharmaceutical Cheinists (Ameriean
Pharmaceutical Manufacturers’ Association).

1910 National Retail Drug Clerks’ Association.

1912  National Association of Manufacturers of Medicinal Produets
(American Drug Manufacturers’ Association).

1913 National Drug Trade Conference.

1915 Tederal Wholesale Druggists’ Association.

1922 National Conference on Pharmaceutical Research.

1932 Amecrican Council on Pharmaceutical Education.

This list shows a multiplicity of national organizations, all of
which are anchored to American pharmaey but none of which
can speak as one voice for it. The National Drug Trade Con-
ference is perhaps the nearest to a federation of all these associ-
ations that pharmacy can claim but it has not been able to do
what nceds to be done, in a national way, for pharmacy. The
fact that many of these organizations are outgrowths of the
American Pharmaceutical Association is indicative of the activity
and influence of the parent organization.

STUDY QUESTIONS

1. Is it true that man’s desire for health stimulates research?

Explain your answer.
2. To what extent was magic a part of the medical practice of the

ancients?
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8. Explain the demoniac idea of disease.

4. What is the significance of the Hippocratic oath to the modern
physician? What does it indicate with respect to the practice of medi-
cine in ancient Greece?

6. Explain how Rome got on for 600 years without doctors. What
does this fact reveal concerning the life and customs of the Romans?

6. What part did the Byzantines play in the history of ancient
medicine? : .

7. Explain briefly the rise and influence of the Arabs in Asia, Africa,
and Europe.

8. Were the Arabs good custodians of ancient learning? Were they
inventive? Were they literate? Explain your answer.

9. Did Arabic culture and civilization meet with opposition in
Furope?

10. Explain the purpose of the guilds in Italy, France, Germany, and
England.

11. To what extent and how was the number of apothecaries limited
in the several countries in Europe?

12. When did medicine become distinet from pharmacy in Italy?

13. Where and when was the apothecary allowed to practice medicine?

14. Were the physicians in early America also apothecaries? If so,
when did the separation of the two professions occur?

16. When did formal education for pharmacists begin in America?
How did it come about?

16. Name the first 10 early colleges of pharmacy in America, and
indicate which were teaching institutions.

17. If colleges of pharmacy in early America were not teaching insti-
tutions, what were they?

18. When did pharmacy become a subject to be taught in colleges of
pharmacy? When was laboratory instruction in pharmacy introduced
into the curriculums?

19. What was the significance of the state pharmaceutical laws and
of the organization of the boards of pharmacy during the latter part of
the nineteenth century?

20. What is the significance of the many national organizations of
pharmacy?
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CHAPTER 1I

ETHICAL PRINCIPLES FOR THE PROFESSION
OF PHARMACY

The skill of an apothecary is a much nicer and more delicate mat-
ter than that of any artificer whatever; and the trust which is
reposed in him is of much greater importance.—Adam Smith.?

: ;)(éﬁnition cf Pharmacy.—One of the oldest textbooks on
/ﬂ'nerican pharmacy offers the following definition of the profes-
sion, which in a large measurc is basically true today: ““ Pharmacy
is the science which treats of medicinal substances. It embraces
not only a knowledge of medicines and the art of preparing and
dispensing them but also their identification, selection, preser-
vation, combination, analysis, and standardization.”?
In the revised guidance leaflet No. 14 issued by the United
\?Aﬁes Department of the Interior, pharmacy is defined as

/. . [the] science and art of preparing from crude vegetable, animal and
mineral substances and chemicals, materials 1h suitable and convenient
form for use as drugs; the compounding of drugs; the dispensing of
drugs and medicines according to prescription; and their distribution in
other ways . . . [; it] also embraces the collection, identification, pres-
ervation, analysis, and standardization of drugs and medicines; the «
synthesis of medicinal chemicals; the preparation of biological products.
A knowledge of the physical, chemical, and biological sciences is, there-
f fore, essential for the intelligent practice of pharmacy.*

On the basis of the above definitions, the modern concept
of pharmacy may be described by the following statements:
Pharmacy is the study and application of the sciences that
deal with medicinal substances. Not only does it compre-

14 An Inquiry into the Nature and Causes of the Wealth of Nations.”
1E, F. Coox and CHarLeEs H. LaWaLL, “Remington’s Practice of
Pharmacy,” J. B. Lippincott Company, Philadelphia, 8th ed., 1936, p. 1.
3 Reprinted by the American Pharmaceutical- Association as revised in
1941.
' 44
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hend an understanding of medicaments, but also it embodies
the techniques necessary for the preparing and dispensing of
these substances in suitable form and with due regard to their
appearance, identification, selection, preservatlon, combmatlon,'
standardization, and “dnalysis and eynthems It" requires_an
insight into the basic laws, thedries, principles, and applications
of bacteriology, botany, chemistry, mathematics, pharmacology,
pharmacognosy, physics, physiology, and zoology.

It can readily be seen that pharmacy as defined in the preceding
paragraphs can and should be classified as a profession. This
is the definite conclusion reached in the report of the Common—
wealth Committec! after a 2-year study _—

. [since] the materials that the pharmacist deals with are in many
cases so dangerous in their effects upon physical well-being and the
problems that face him in handling these materials and his contacts with
the public require so much intelligence—if they are properly performed—
that it is absolutely essential for him to have a rather wide and intimate
acquaintance with the fundamental sciences upon which the art
depends; and since the distinction between the trade and profession lies
essentially in the fact that the trade needs to know only the methods in
order to be proficient while the profession needs to know (in addition)
the principles upon which the methods’depends.?

The beginner in the study of pharmacy, therefore, must have
a clear understanding of (1) the underlying principles of the
profession, (2) the aims and purposes of the sciences considered
fundamental to the study of pharmacy, and (3) the subjects
dealing specially with the theories and methods involved in the
practice of the profession.

Official and Nonofficial Standards of the Profession.—As
requisites of the profession the pharmacist should possess the
latest cditions of the “Pharmacopoeia of the United States of
America” and its supplements (commonly designated as U.S.P.
XII), the “National Formulary” (N.F. VII), “The Pharma-
ceutical Recipe Book” (R.B. III), “New and Nonofficial Reme-
dies”” (N.N.R.), and “Accepted Dental Remedies”’ (A.D.R.).
These publications enable him to compound excellent prepa-

1 “Bagic Material for a Pharmaceutical Cutriculum,” McGraw-Hill Book

Company, Inc., New York, 1927, p. 13.
* Boldfaced type by authors.
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rations of established medicinal value and to distinguish ethical
ones from the many products that are marketed purely for
commercial gain.

* The Pharmacopoeia and the National Formulary are authori-
tative sources of information that the pharmacist should consult
freely concerning drugs, chemicals, and preparations and their
composition, purity, tests for identification and impurities,
methods of standardization, and average doses. Because of the
services rendered by these two books in supplying standards for
medicinal products they have served as legal standards since the
enactment of the first Federal Food and Drugs Law (1906) and
are recognized as having a definite legal authority, also, under
the Federal Food, Drug, and Cosmetic Act of 1938.

“The Pharmaceutical Recipe Book,”” a reliable work published
by the American Pharmaceutical Association, offers to the
enterprising pharmacist interested in developing profitable pro-
fessional side lines a large variety of tested formulas as well as
other valuable information.

“New and Nonofficial Remedies,” a publication revised
annually by the Council on Pharmacy and Chemistry of the
American Medical Association, presents standards for new drugs,

chemicals, and their proprictary products that have been proved
of clinical value but_ that are not necessar;}y ofﬁcxal in _the
Pharmacopoela andJ;he National Formulary.

“Accepted Dental Remedies,” also revised annually, is pub-
lished by the Council on Dental Therapeutics of the American
Dental Association and serves as a guide for the dentist in the
choicc of drugs for his daily practice.

Importance of Professional Publications.—Libby has stated
that “very little advance in culture could be made, even by the
greatest man of genius, if he were dependent for what knowledge
he might acquire upon his own personal observations. Indeed,
it might be said that exceptional mental ability involves a power
to absorb the ideas of others, and even that the most original
people are those who are able to borrow most freely.”’!

Therefore, in order to serve as an individual disseminator of
information concerning public health and community matters

1 M. G. MELLoN. ““Chemical Publications,” McGraw-Hill Book Com-~
pany, Inc., New York, 2d ed., 1940, p. 1.
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and as a coworker of the physician and the dentist, the pharma-
cist should be a discerning reader and a diligent : studmt
Iiterature deallng with advances jn _preventlvc “medicine ‘and
medlcatlon To render this service with mtelhgence ‘and
conﬁdence he should subscribe to several recognized scientific
journals such as the Journal of the American Pharmaceutical
Association (J. Am. Pharm. Assoc.), including the Scientific
Edition and the Practical Pharmacy Edition, and the Journal
of the American Medical Association (J. Am. Med. Assoc.).
These publications contain reports of original investigations along
pharmaceutical and medical lines, as well as those of committees’
findings, and also abstracts of scientific information published in
this country and abroad. The pharmacist should subscribe to
at least one reliable trade EMha\'e his_name placed on
the mailing Tists of reputable manufacturers of medicaments w ho
issue regularly dignified and worth-while informative house
organs or publications.

The Value of Libraries.—As a further aid to enable him to
acquire knowledge and information of a reliable nature expe-
ditiously, the pharmacist should be familiar with scientific and
public libraries and should be able to use them efficiently and
intelligently.

The Private Professional Library and Its Importance.—
Scientific and public libraries are not always accessible to the
pharmacist, particularly if he is in a small community. There-
fore, in order to fulfill his duties in respeet to public health as an
authority on matters pertainifig to hygiene and first aid and
the control of insects, fungi, and parasites, and to enable him to
perform his function as a dispenser of medicine with better com-
prehension, he should have in his personal library at least the
minimum number of books to cover these fields sufficiently.

Any list of books submitted that might constitute such a
library can be extended to cover the several fields of endeavor
that the enterprising pharmacist might care to follow. The
following is a minimum representative list of books that would
cover these fields adequately (sce Appendix I, pages 577 to 582
for a suggested list by author, title, publisher, etc.).!

1 See also the booklet ‘“The Professional Pharmacy,” Amecrican Pharma-
ceutical Association, 1933, p. 7.
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The latest edition of ’The Dispensatory of the United States of Awmerica”
(U.8.D.).

“Useful Drugs.”

Gutman’s “ Modern Drug Encyclopedia and Therapeutic Guide” and the
Supplements.

A book on perfumes and cosmetics.

A chemical formulary.

A recent textbook on general or inorganic chemistry,

A reliable modern work on organic chemistry.

An up-to-date book on pharmacology.

Reprints of the articles in the Journal of the American Medical Association
under the heading The Pharmacopoeia and the Physician.  First series of
24 completed in 1937.  Segond series began in the autumn of 1938.

A recent book on toxicology.

A pharmacognosy or materia medica textbook. -

One or more reliable textbooks on general pharmacy.

A recognized work on dispensing pharmacy.

A handbook of tables dealing with chemistry and physies.

A work on insecticides, fungicides, rodenticides, and parasiticides.

A reliable book on cosmetic dermatology.

One or more texts on physiology and anatomy.

“Nostrums and Quackeries” and other publications of the American
Medical Association dealing with such exposures in the field of proprictary
preparations.

A text dealing with the application of arithmetic and algebra to pharmacy
and with the problems of commercial transactions.

A treatise on bacteriology.

A work on the problems of public health,

A first-aid manual.

A treatisc on veterinary medicine.

Government publications on specific subjects such as public health,
sprays, and insecticides.

A reliable medical dictionary.

A chemical dictionary.

A modern dictionary.

Many in the preceding list are publications such as are pur-
chased and used as textbooks in the various courses taken by
the student of pharmacy as partial fulfillment of the require-
ments for the bachelor of science degree in pharmacy in a recog-
nized school. It is to the advantage of the earnest student to
abrogate the much too common practice of disposing of a worth-
while text because he feels he will have no further use for
it during the remainder of his undergraduate training or
afterward.



ETHICAL PRINCIPLES 49

Minimum Equipment of the Pharmacy.—The pharmacist
should provide his establishment with the necessary equipment
to dispense prescriptions properly, compound preparations, and
perform the various tasks that confront him as a highly trained
individual. Listing of the minimum standard equipment is
suggested in Appendix II, pages 583 to 584. Reference should
be made to “The Commonwealth Report,” pages 322 to 330;
to Drug Topics 64 (No. 23), 31 (1938); 64 (No. 25), 22 (1938);
86 (No. 41), 22 (1941); and to the monograph *The Professional
Pharmacy,” American Pharmacecutical Association, 1933, pages
5 to 6, for a detailed study of equipment requirements.

Manufacture of Medicinal and Other Preparations in the
Pharmacy.—If the pharmacist has been properly trained and
vossesses the necessary equipment to carry on his professional
duties satisfactorily, he should feel qualified and consider it
cthical and a sound and profitable business practice to manu-
facture the medicinals recognized in the ““Pharmacopoeia of the
United States of America’” and “The National Formulary.”
They have been proved clinically to be valuable in medication
or in general use in cethical medical practice and thus can replace
many of the costly and even unsound proprictaries and advertised
brands not so verified.

With the aid of handbooks such as “The Pharmaccutical
Recipe Book” and other works containing tested formulas, he
should fecl capable of compounding improved professional
products as side lines for the dental and veterinarian professions
and for agriculturalists and gardeners. {He shoull be able to
manufacture stains, solutions, diagnostic agents, and testing and
volumetriec solutions for hospitals and laboratories, as well
as harmless yet worth-while cosmetic products of various
types.

Meritorious Products versus Worthless Preparations.—If the
activities mentioned in the last two paragraphs are to be con-
ducted ethically, the pharmacist should take pride in manu-
facturing meritorious products only rather than serving as the
vendor of preparations that, as a result of his training, he knows
to be basically worthless. He should avoid the motive of
profit taking by having foremost in his mind the best interests
of the public he is serving.
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Other Professional Activities.—On the basis of his professional
training, interests, and study along specialized lines, the pharma-
cist, if properly located, should feel qualified to perform for
compensation analyses and examinations of a scientific character
when the opportunity offers and the requests are of an ethical
character.

Advanced Study.—Even though the pharmacist has, in most
cases, completed a portion of his education in a reputable school
of pharmacy, has supplemented this by fulfilling his experience
requirements in a pharmacy, and has obtained a license as a
fully registered operator of, or in, a pharmacy, he should not
assume the complacent attitude that his education has been
completed. He should realize that such an attitude leads rapidly
and certainly toward stagnation as a professional man. Rather,
he should continue his education by taking advantage of the
postgraduate or extension courses, refresher programs, or
pharmacists’ clinics that are now being planned and offered by
progressive schools of pharmacy, provided that such courses are
not for the most part too commercial in intention. Such courses
are designed to acquaint the pharmacist by means of round-table
discussions and instructions and lectures presented by recognized
workers in specialized fields with the recent advances in, and
trends of, the profession, thus modernizing his viewpoint and
knowledge. Also, he should so arrange his hours as to enable
him to continue his study by reading the various journals and
publications mentioned previously.

1 Professional Research and Investigations.—The pharmacist
should show an interest in, and devote a portion of his time and
ability to, professional research and investigation. Several
pharmacologists of note have come to the conclusion that it is
the duty of a certain number of pharmacists, especially those
with advanced training in pharmacy, pharmaceutical chemistry,
or other branches of the profession, to devote their efforts toward
the development of new medicaments, for the benefit of mankind.
These endeavors may be carried out in private laboratories or in
universities, as well as in the laboratories of manufacturers of
pharmaceuticals. Qualified students in schools of pharmacy
would do well to consider preparing themselves for lines of private
enterprise by continuing graduate work, with its advanced
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instruction in specialized fields of research and study. Such
examples of scientific initiative should receive ‘the support and
encouragement of the entire profession. B

* Professional Pride.—Above all personal attributes it is

imperative that the pharmacist should devglop within himself a
professional morale evidenced by a pride in his profession. A
just professional pride aids in developing;character and person-
ality, enabling the pharmacist to deal with people efficiently and
confidently and to live and associate with them agreeably. His
pride of profession should be on so high a plane that he will feel
no inferiority in his relationship with other professional men.
Similarly, he will never undersell his services, enter into unfair
competition, or in any other manner render poor service to the
public.
# The Prescription as a Confidential Order of the Physician.—
The pharmacist, as a professional man, should keep in mind that
the prescription is the confidential order of the physician to the
pharmacist and that its contents or action should never be
discussed with the patient presenting it. The following incident
quoted from a medical journal® illustrates the results of a violation
of this trust: ‘“ A doctor gave a patient a prescription for sulfanila-
mide and when read by the pharmacist before the patient he
pursed his lips saying: ‘Mighty dangerous stuff, but I guess the
doctor knows what he is doing.’ The patient immediately
called the doctor’s office highly excited and it was some time
before she could be reassured.” Another instance from the same
journal of a pseudo-physician-druggist making unnecessary
comments on drugs ordered by the doctor is that of a pharmacist
in a cut-rate drugstore who told the patient that the amount
of codeine in the prescription seemed ¢ pretty large.”

Such incidents constitute direct violations of the principle of
professional confidence. The significance of this relationship
between the physician and the pharmacist for the welfare of the
public is well i]lustrated by the timeless quotation from Spencer
Percival: “The amicable intercourse and cooperation of the
physician and apothecary, if conducted with decorum and
attention to etiquette, which should always be steadily observed

t Med. Economics 16, 33-4, (1938).
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by professional men, will add to the authority of the one, the
respectability of the other, and to the usefulness of both.”

+" Obligations as a Man.—As a man, the pharmacist has certair
obligations to his country, his family, and himself. In order tc
fulfill these he should be more than a competent technician.
In addition to the topics mentioned in the preceding and following
paragraphs, he should be interested in matters that may be
classified as extravocational activities and duties. These include
the developing cf such qualities of an upright citizen as intelli-
gence, forcefulness, rcliability, physical and mfental fitness and
alertness, and enjoyment of life, art, re%lobbies, ete. To
ensure a better appreciation of these¢” interests the modern
pharmaceutical curriculum allows for some selection of the
cultural subjects as required and elective courses.

Y The Public Servant.—As a public servant, the pharmacist
should be especially interested in performing the duties that have
te do with public health. As has been previously indicated, he,
of all professional men, is the most strategically situated to give
personal advice upon problems pertaining to public health and
hygiene. He should be capable of administering first aid. He
is obligated to assume an active part in all efforts to raise the
standards of health and living in his community. He should
therefore have a fund of knowledge relating to communicable
diseases, not for the purpose of unethical counter prescribing,
but to assist in all health movements directed toward the eradi-
cation of such disorders.

Knowledge of Professional Appliances.—In order that he
may serve more effectively the various professions and the laity,
with proper remuneration for himself, the pharmacist should
have a thorough understanding of the many worth-while appli-
ances that are marketed. These include devices for administer-
ing hot and cold applications, for irrigation, for hypodermic and
allied forms of injection, and for protective purposes, feeding
apparatus, thermometers, bandages and dressing materials,
plasters, ligatures and sutures, hygienic appliances, bedpans,
urinals, pus basins, inhalers, atomizers, eyecups, medicine
droppers, glasses and spoons, breast pumps, nipple shields, and
drip apparatus. '
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.

¢ Laws Pertaining to the Profession of Pharmacy.—As a

vocation, pharmacy is regulated by law to an unusual degree.

,It should therefore be the duty of the pharmacist to familiarize

yhimself with the Federal, state, and local laws pertaining to his
profession, especially those regulating the sale and manufacture

of narcoties, spirituous liquors, poisons, hypnotics, insecticides,

etc. He should respect also the honor of the profession and his

reputation by refusing to adopt questionable practices that are

just within the law for the purpose of selfish gains.

ITe should be aware of any form cf proposed local, state, and
Tederal legislation that jeopardizes the standards of the
profession or that imposes unfair tax burdens or onerous responsi-
bilitics upon pharmacy and should oppose all such acts. He
should always support, vigorously, legislation that will raise the
standards of the profession or improve the conditions of public
health.

Professional Organizations.—The pharmacist should have an
interest in, and be a member of, organizations promoting the
welfare of the profession nationally and in the state and locality
in which he lives. These include the American Pharmaceutical
Association, the National Association of Retail Druggists, his
state pharmaceutical association, and local drug clubs or guilds.
He should lend active support to these organizations by attending
their meetings whenever possible, should take part in the dis-
cussions at such meectings, and above all should lend wholehearted
support and approval and financial aid to all endeavors—
scientifie, legislative, ete.—of these bodies that are undertaken
for the advancement of the profession. As a citizen of a locality,
he should be active in civic organizations and improvements that
have as their primary purpose the upbuilding of a finer, healthier,
and happier community.
¢ The Pharmacict and His Competitors.—The pharmadcist should
develop an attitude of helpfulness and comradeship toward his
colleagues in his community. Such an attitude should alleviate
petty jealousies and animosities retarding the profession in a
particular locality to the detriment of public welfare and phar-
maey in general. Also, such cooperation should remove obstacles
to the establishment of rotational schedules for opening and
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closing hours. Shorter and rotational work schedules permit a
proprietor and his assistants greater leisure. In this way, the
public is assured better service because of the increased oppor-
tunity afforded the pharmacist for study, personal improvement,
and relaxation.

Candidates for Pharmacy.—The pharmacist should be in
readiness to encourage the youth of the highest character and
ability to enter the study and practice of pharmacy.

+The Pharmacist and His Employees.—As a proprietor or
employer, the pharmacist should recognize the rights and
privileges of his employees, especially those who have the same
professional attainments that he possesses. Such employees
have a right to his respect and confidence and the degree of
enjoyable living that he tries to maintain for himseclf. The
proprietor should recognize the fact that an employee happy in
his working surroundings is one who is not underpaid or worn to
exhaustion by long working hours but who is allowed leisure to
enjoy life and improve himself professionally and socially.

-y The Employee.—The pharmacist as an employee should
recognize the rights of his employer, and particularly so if he,
also, is a pharmacist. The employer has a right to demand
honesty, diligence, good habits, personal pride in dress and
manners, loyalty, and unquestionable ethics on the part of the
employee.

Meeting the Physician.—The pharmacist should be so familiar
with the standards and official medicaments of his calling that he
can detail and meet with the physician in mutual interest and
consultation, to familiarize him with the most economical means
of prescribing for the patient, in whose welfare they both should
be primarily concerned. -

Nonprofessional Commercial Pursuits.—To avoid the ever-
present danger of overcommercialism that threatens the pro-
fession, the pharmacist should be careful not to promote
nonprofessional commercial interests at the expense of his legiti-
mate professional interests. The former interests have proved
to be unstable and highly competitive and even unprofitable.

Professional Pharmacy and Commercial Pharmacy.—The
pharmadcist should not allow the terms professional pharmacy and
commercial pharmacy to become confused in his mind and his
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.Plate 1.—Overcommercialism in pharmacy. A type of advertisement used by

some pharmacies in daily papers of this country.

Of more than 140 jtems listed

in this advertisement, approximately 30 per cent are side lines that are dither

distinotly not legitimate or ouly remotely ethical.
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»{ ctice. “The Commonwealth Report’’! recognizes that the

4 Pharmacist, in the practice of his profession, ‘has to manage his
business, to buy and sell, to advertise and display his merchan-
dise, and to obtain profits sufficient to maintain his business and
to secure the necessities, the comforts, and some of the luxuries
of life.” This permits the sale of legitimate side lines, which
include the ever-increasing number of worth-while mechanical
appliances, rubber goods of all description, thermometers, sick-
room supplies, first-aid kits, infants’ and health foods, cosmetics
and perfumes, insecticides and fungicides, and allows the making
of stains and diagnostic reagents and analytical and microscopic
examinations. Commodities that rightfully belong in restau-
rants, grocery and department stores, meat markets, garages,
etc., should not be sold (see Flate 1). To do so opens up
fields of extraordinary and uncalled-for competition, which is
a detriment to the profession and a source of anxiety to the
professional man and of evils that cannot be remedied by any
type of legislation in the form of fair-trade acts and acts con-
trolling unfair competition.

Expanding into trade competition usually operates adversely,
to harass not only other businesses but also the pharmacist
himself whose field has been thus cxpanded. Unfortunately,
many pharmacists of recent years have infringed on the sales
scope of other businesses. Moreover, they have become “fence
straddlers” in that they selfishly desire to be recognized as
professional men with all the rights and privileges of this select
group and yet wish to be protected from unfair competition and
from inconveniences caused by trades of various types on whose
fields of activity they have trespassed.

Loyalty to the Profession.—It is clear that the pharmacist
should possess sufficient pride and satisfaction in the practice
of his profession so that, under no circumstances, would he
become a depreciator of pharmacy, which furnishes him his
livelihood and is perhaps the only vocation he is capable of
following successfully. He should always stand ready to support
and promote vigorously the calling, thus obtaining from others
a respect for it that is unqualified.

1 “Bagic Material for a Pharmaceutical Curriculum,” McGraw-IIill Book
Company, Inc., New York, 1927, p. 4.
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Observance of Codes of Ethics.—If the pharmacist attempts
sincerely to follow the principles set forth in the preceding pages,
he will have little difficulty and take much pride in living up to a
code of ethics, which most professions entrusted with the health
and welfare of the public have developed. Since codes of ethics
are indispensable in the maintenance of professional standards,
a brief historical development, as well as the code of the American
Pharmaceutical Association and a portion of that of the American
Medical Association, is offered in the following paragraphs.

LaWall! says of the earliest of all codes, namely, the Hippo-
cratic oath, that it is ““ . . . an example of idealistic precept
which has never been surpassed, and which, as the common
heritage of medicine and pharmacy, serves as the starting point
for all codes of ethics, however modern they may be.”

The oath follows in full.

I swear by Apollo the physician and Aesculapius and Hygeia, and
Panacea, and all the gods and goddesses—and I make them my judges—
that this, mine oath, I will fulfill as far as power and discernment shall
be mine.

Him who taught me this art I will esteem even as I do my parents; he
shall partake of my livelihood, and, if in want, shall share my goods.
I will regard his issue as my brothers and will teach them this art without
fee or written engagements if they shall wish to learn it.

I will give instruction by precept, by discourse, and in all other ways
to my own sons, and to those of him who taught me, to disciples bound
by written engagements and sworn according to medical law, and to no
other person. So far as power and discernment shall be mine, I will
carry out regimen for the benefit of the sick and will keep them from

"harm and wrong. To none will I give a deadly drug, even if solicited,
“nor offer counsel to such an end; likewise to no woman will I give a
destructive suppository; but guiltless and hallowed will I keep my life
and mine art. I will cut no one whatever for the stone, but will give
way to those who work at this practice.

_Into whatsoever houses I shall enter, I shal] go for the benefit of the
sick, holding aloof from all voluntary wrong and corruption, including
venereal acts upon the bodies of females and males, whether free or
slaves. Whatsoever in my practice or not in my practice I shall see

! Crartes H. LaWaLL.  “Four Thousand Yeats of Pharmacy,” J. B.
Lippincott Company, Philadelphia, 1927, pp. 42-44.
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or hear amid the lives of men which ought not be noised abroad as to
this I will keep silence, holding such things unfitting to be spoken.

And now if I shall fulfill this oath and break it not, may the fruits of
life and the art be mine, may I be honored of all men for all time; the
opposite if I shall transgress or be foresworn. [See Plate 2.}

A similar manifest was proposed by Maimonides, a Spanish
physician, in his oath and prayer (twelfth century).
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Plate 2.—-The Hippocratic oath. (Courtesy of Arlington (‘hemical Company,
Yonkers, N. Y.)

In the fourteenth century, French apothecaries were required
to swear to a formal oath before being permitted to practice.

They swore to live and die in the Christian faith, to speak no evil of
their teachers or masters, to do all in their power for the honor, glory,
ornament, and majesty of medicine, to give no remedy or purge without
the authority of a physician, to supply no drugs to procure abortion, to
prepare physicians’ prescriptions exactly, neither adding, subtracting,
nor substituting anything without the express permission of the physi-
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cian, to avoid the practices of charlatans as they would the plague, and
to keep no bad nor old drugs in their stocks.!

In 1848, the Philadelphia College of Pharmacy, the oldest
college of pharmacy in the United States, adopted the first
comprehensive code of pharmaceutical ethies, which is quoted
in part.

Pharmacy being a profession which demands knowledge, skill, and
integrity on the part of those engaged in it, and being associated with
the medical profession in the responsible duties of preserving the public
health, and dispensing the useful though often dangerous agents adapted
to the cure of disease, its members should be united on some general
principles to be observed in their several relations to each other, to the
medical profession, and to the public.

We in like manner consider that an apothecary being engaged in
furthering the interests of any particular physician, to the prejudice of
other reputable members of the medical profession, or allowing any
physician a percentage or commission on his prescriptions, as unjust
toward the profession and injurious to the public.®

As the practice of pharmacy can only become uniform, by an open
and candid intercourse being kept up between apothecaries, which will
lead them to discountenance the use of secret formulae, and promote the
general use and knowledge of good practice, and as this college considers
that any discovery which is useful in alleviating human suffering, or in
restoring the diseased to health, should be made public for the good
of humanity and the general advancement of the healing art—no mem-
ber of this college should originate or prepare a medicine, the composi-
tion of which is concealed from the other members, or from regular
physicians.

They earnestly recommend the propriety of discouraging . . . [the]
employment [of secret and quack medicines], when called upon for an
opinion as to their merits.

The apothecary should be remunerated by the public for his know l—
edge and skill, and his charges should be regulated by the time consumed
in preparation, as well as by the value of the article sold; although loca-
tion and other circumstances necessarily affect the rate of charges at
different establishments, no apothecary should intentionally undersell
his neighbors with a view to his injury.

As the apothecary should be able to distinguish between good and
bad drugs, in most cases, as the substitution of a weak or inert drug

1 Ibid., p. 166.
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for an active one may, negatively, be productive of serious conse-
quences—we hold that the intentional sale of impure drugs or medicines,
from motives of competition, or desire of gain, when pure articles of the
same kind may be obtained, is highly culpable, and that it is the duty of
every honest apothecary or druggist to expose such fraudulent acts as
may come to his knowledge. . .

As there are many powerful substances that rank as poisons, which
are constantly kept by apothecaries, and prescribed by physicians, and
which are only safe in their hands . . . we hold that the apothecary is
not justified in vending these powerful agents indiscriminately to per-
sons unqualified to administer them, and that a prescription should
always be required, except in those cases when the poisons are intended

_for the destruction of animals or vermin—and in these instances only
with the guarantee of a responsible person. And we hold that when
there is good reason to believe that the purchaser is habitually using
opiates or stimulants to excess, every conscientious apothecary should
discourage such practice.!

Immediately after the founding of the American Pharma-
ceutical Association (1852), the organization formulated a code
of ethics.? It has been replaced by a new code that more nearly
answers the necds of the development of pharmacy in the present
century. 'This was adopted in August, 1922, and has since been
recognized by the National Association of Retail Druggists, the
Canadian Pharmaceutical Association, and similar organizations
in several of the South American republics.

This code is printed in full.

CODE OF ETHICS OF THE
AMERICAN PHARMACEUTICAL ASSOCIATION

(Adopted August 17, 1922)

CHAPTER 1

TraE Duties oF THE PHARMACIST IN CoNNEcTION WITH His SERVICES
TO THE PuBLIC W

Pharmacy has for its primary object the service which it can re)%gr to
the public in safeguarding the handling, sale, compounding and dis-
pensing of medicinal substances.? «\0‘

. 1Ibid., pp. 491-495.

2 Ibid., pp. 498-501.
3 Boldface type by authors.
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3. Give a list of preparations that the pharmacist is capable of
making,.
4. When should the education of a pharmacist cease?
6. How may the feeling of confidence in his profession be developed
by the pharmacist in action and practice?
6, Enumerate the duties of the pharmacist as a public servant.
\{Why should the pharmacist have a knowledge of professional
appliances?
8. How may cooperation be obtained by fellow pharmacists in a
given community?
9. What factors that must be eliminated are adversely affecting the
practice of pharmacy as a profession?
10. Define or explain what is meant by a code of ethics.
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CHAPTER III
THE PHARMACEUTICAL CURRICULUM

PART I. THE BASIC SCIENCES

What you can do, or dream vou can, begin it.
Boldness has genius, power, and magic in it.
—Goethe.

The principles discussed in Chap. II are more clearly under-
stood by the student of pharmacy if he has a definite conception
of the purposes of the various courses that constitute the modern
pharmaceutical curriculum. Furthermore, if he understands the
content of these courses, it will be all the easier for him to
appreciate the true objectives of the curriculums offered by the
colleges or schools of pharmacy for the development of a reliable,
intelligent, and cultured pharmacist possessing a real pride in
the profession that he has chosen.

In the definition of pharmacy previously presented (page 44)
it was stated that it is a study of the application of the sciences.
Science, defined in a general way, is the organization and classi-
fication of the knowledge pertaining expressly to nature. It is
s0 broad in its scope that no one person has the ability and the
time to master all the matter relating to it. For this reason,
science has been classified or separated into various divisions.

The observant individual interested in life and the world about
him is naturally concerned with the various branches of science.
The student of pharmacy, in particular, should possess an aptitude
or develop a special interest in the basic sciences that are part of
our curriculum. If he does not possess this aptitude or interest,
the course of study may prove highly difficult.

The basic sciences include the biological sciences and the
physical sciences. A discussion of these subjects follows.

Biological Sciences.—Biology is the science pertaining to life
and the character, growth, and reproduction of living things.

67



68 PRINCIPLES AND PROCESSES OF PHARMACY

It includes hotany, which is a study of the plant kingdom, and
zoology, a study of the animal kingdom. Many schools offer
these subjects as separate courses. Others combine them in a
course in biology. It is not the purpose of this work to discuss
the merits of either mode of presentation, although there is
much to be said in favor of either.

Botany, as outlined for a pharmaceutical curriculum, has two
purposes, academic and practical. It deals specifically with the
general characteristics and nomenclature (system of names) of
plants, the structure, physiology, and contents of the living
plant cell, life histories, cell walls, tissues, and organs and their
functions. It is a basic science for the study of pharmacognosy,
which will be discussed later. A knowledge of botany is neces-
sary to the pharmacist in the identification of plant parts,
especially those recognized in the Pharmacopoeia and the
National Formulary.!

Zoology is a cultural study as well as a fundamental science
for the study of physiology and other subjects having to do with
the human body. It is concerned with the material bases of
life, including the living cell, function and form in animals, and
the classifying, heredity, evolution, ecology, and distribution of
animals.

Physiology (human physiology) is the study of the physical
and chemical regulation of the processes of human life. A
knowledge of the normal functioning of the human body is
essential to the student of pharmacy. He should understand
the actions of the body mechanism if for no other reason than
that such information may enable him to maintain his own
health. Moreover, he can thus comprehend the action of the
drugs that he dispenses.

Physiology is closely related to, and dependent upon, zoology,
chemistry, and physics; to some extent, pathology and psychology
are helpful adjuncts. The subject may be divided into general
physiology, a study of the general laws of life and functional
activity, and systematic physiology, which is a specific study of
function according to the anatomical system. Protoplasm and
the cell, including specialized ones, the blood and circulation,

1 “Bagic Material for a Pharmaceutical Curriculum,” McGraw-Hill Book
Company, Inc., New York, 1927, pp. 123-135,



CHAPTER IV
THE PHARMACEUTICAL CURRICULUM

PART II. THE PROFESSIONAL AND APPLIED PROFESSIONAL
SUBJECTS

Knowledge is of two kinds. We know a subject ourselves, or we
know where we can find information upon it.—Samuel Johnson.

The student of pharmacy, having acquired a suitable knowl-
edge of the essentials of the fundamental sciences (Chap. III),
is qualified to pursue the so-called ‘‘professional’’ and “applied
professional subjects” of a more advanced character. Pro-
fessional courses are those courses on advanced material which
are necessary for the development of a fitting background fer
the practice of the profession of pharmacy. The term applied
professional courses might be used to designate those basic and
professional phases which are offered with special emphasis on
their essential applications to pharmacy. For example, any
hasic course in chemistry might be taught as an applied pro-
fessional course in pharmaceutical chemistry, using, wherever
feasible, illustrations from the practice of pharmacy to emphasize
a basic principle, theory, process, or application. Such courses
should be offered in the school of pharmacy by qualified instrue-
tors trained in the particular branch being taught.

Required Professional Pharmaceutical Courses.—Pharmacy
has been defined in Chap. II (pages 44 to 45). On the basis cf
this definition, it may be subdivided according to course content.
An examination of these subdivisions indicates that they should
be offered in logical sequence, in the order of their complexity
and importance, throughout the curriculum, as a mental grasp
of. the fundamental courses is acquired. This continuity is
indispensable in stimulating and maintaining the proper interest
in and assimilation of the subject matter.

An elementary course with a content such as that of this
text should be offered as an introduction to the study and pursuit
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of the profession of pharmacy. The terms fundamental princi-
ples and processes of pharmacy, beginning pharmacy, funda-
mental pharmacy, introductory pharmacy, fundamentals and
operations of pharmacy, elementary theory of pharmacy, pharma-
ceutical technique, etc., have been used to designate such a
course. '

Included in it should be the principles that are the foundation
of pharmacy, a brief historical development, and the bases of
professional morale and ethics. It should acquaint the student
with those theories, calculations, and processes which have
direct application to pharmacy. It should also include the
background material of pharmaceutical history, literature, and
terminology and the practical application of mathematics and
physics to pharmacy. Accompanying laboratory practice is
needful, with the object of training students in the primary
operations of pharmacy. This course should be offered in the
first year of study.!

Pharmaceutical calculations (pharmaceutical arithmetic, or
pharmaceutical mathematics) is the application of mathematical
calculations to all processes and procedures in the manufacture
and testing of drugs. It also involves the rudiments needed by
the pharmacist in compounding and dispensing prescriptions, in
calculating costs, in conducting the processes of pharmacy,
in assaying and preserving pharmaceutical products, and in
reading intelligently the Pharmacopoeia and the National
Formulary and similar works. The student should have a
working knowledge of this subject in the study of the basic
courses discussed in Chap. III. The pharmacist needs a very
high degree of skill in the use of mathematical operations in
compounding and preparing medicinals. The lack of this skill
is a crucial matter, for deaths might result from toxic doses of
medicaments, due to inaccurate calculations and measurements
in the manufacture of a prescription.?

The importance of the content of this course should not be
minimized; but if the student comes to the school of pharmacy
with a qualified mathematical training in the secondary schools

1 “Basic Material for a Pharmaceutical Curriculum,” McGraw-Hill Book

Company, Inc., New York, 1927, pp. 99-105.
2 Jbid., pp. 40—44.
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and high schools, much of the material, being of areview character,
might easily be refreshed and supplemented in all the courses
offered in the pharmaceutical curriculum, rather than establishing
a separate course. However, if it is offered, its elementary
nature would logically indicate that it should be studied in the
first year.

Pharmaceutical Latin is the Latin that pertains to pharmacy.
It is offered so that the student of pharmacy may develop ease
in using the scientific names of drugs and the ability to read,
with accuracy, prescriptions written in this language. The
pharmacist has less need for profound learning in Latin than for
facility in deciphering preseriptions written in a variety of ways.?
Like that of pharmaceutical calculations, the content of this
course is of such an elementary nature that it may be satis-
factorily offered as part of the various courses in pharmacy
rather than as a separate subject. In the latter event it, also,
should be studied in the first year.

Pharmaceutical jurisprudence (or pharmaceutical law) in-

volves the study of the laws and regulations relating to the
practice of pharmacy and a consideration of the principles of
common law bearing upon the work and duties of the pharmacist.
The course should be developed so that the student learns with
exactness the salient points of these laws and regulations in order
to avoid unintentional violations. This course most logically
should be offered in the fourth year.?
\}Iistory of pharmacy should be taught as a major means of
developing professional morale and esprit de corps and should
include a description of the origins, evolution, present status,
and future possibilities of the profession. Qutstanding pharma-
cists and their contributions to the art of healing should be
discussed. A background for the development of professional
ethics may be built up. The course should be so conducted
that the student will take as much part in the assignments as
the instructor, through preparing short topics and writing term
reports on the significant features of pharmacy.

In conjunction with the history of pharmacy, a systemized
study of the literature of pharmacy—past and present—is

1 Ibid., pp. 44-59.

2 Ikid., pp. 31-40.
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. desirable. With the rapid progress being made in pharmacy and
allied professions and because of the pharmacist’s strategic
position as a source of information to the public, it is imperative
that the student and the pharmacist know the basic material
and current literature pertaining to his profession, the latter to
include trade and scientific journals and books in many related
fields. The student should become familiar with the literature
available in the departmental and general libraries of the school
or college he is attending; he should lcarn where and how to find
information and be capable of analyzing the literature, when
found, and of preparing reports, abstracts, reviews, and theses.
The history and literature of pharmacy should be stressed carly
in the curriculum but as an organized course should most logically
be offered in the third yecar.!

Pharmaceutical etkics and codes have been discussed in
Chap. II. It is impossible to present this important aspect of
the pharmacist’s training in any one course. A code of ethics
should be stressed and observed throughout the 4-year curriculum
and subsequently should be conscientiously adhered to by the
practicing pharmacist. It is only through such observance that
professional morale and prestige can be raised and maintained
at a high level.

A course in pharmaceutical preparations (galenical pharmacy;
operative pharmacy) covers various classes of preparations—
official and nonofficial-—thcir manufacture, stability, and preser-
vation, and the evaluation of the different forms and com-
binations of the medicinal substances involved. It is a pre-
requisite for dispensing pharmacy and should be allotted ample
time in the second and/or third years to permit the development
of a high degree of aptitude in the techniques of the operations
involved in the manufacture of these products, their classification,
and their composition. This course, therefore, presupposes a
thorough training in the basic sciences, in the processes and
calculations of pharmacy, and in pharmacognosy, etc.?

Advanced pharmacy ‘(the pharmacy of inorganic and organic
chemical substances and compounds of vegetable and animal
origin; inorganic and organic pharmacy) is a pharmaceutical

1 Ibid., pp. 95-99.
* Ibid., pp. 59-87.



THE PHARMACEUTICAL CURRICULUM 77

study of the inorganic and organic chemical substances—
official and nonofficial—used as medicines or in the manufacture
of medicaments or employed for closely related purposes.
Laboratory work consists in the manufacture of examples
involving these substances. Application is made of the ele-
mentary material learned in general chemistry and inorganie
pharmaceutical chemistry, organic chemistry and organic
pharmaceutical chemistry, other basic chemistry courses, and
the fundamental biological sciences. Its aim is primarily to
familiarize the student with the main theories and facts associated
with the preparation of the inorganic and organic substances
specifically and in medicines in the Pharmacopoeia and the Na-
tional TFormulary, particularly all products in these involving
chemical reactions, and to develop further aptitude in laboratory
work. With the increasing development of new organic therapeu-
tic agents, the content should be of such a nature as to acquaint
the student with the pharmaceutical facts concerning, and uses of,
the nonofficial products of proved clinical value as well as of the
official ones. This course should be offered in the third or fourth
year of the curriculum.

Dispensing pharmacy (dispensing; prescription compounding)
is the application of the scientific and practical principles upon
which the practice of pharmacy is based to the extemporaneous
compounding of drugs and medicines and their distribution
under proper conditions.

As the definition indicates, this course is the translation of the
sciences underlying pharmacy into the art of pharmacy. It
includes a detailed study of the prescription—the written order
of the physician, dentist, or veterinarian—and of pricing, means
of overcoming incompatibilities encountered in compounding
improperly written prescriptions, dispensing of the finished
medicament in a palatable form and possessing a suitable
appearance, ete. It should be offered in the fourth year and a
sufficient amount of time apportioned to it to train the student
adequately.

Biological Sciences.—Pharmacognosy takes up the drugs and
other materials obtained frem-the vegetable and animal kingdoms
and emphasizes their identification and the establishment of
their quality and purity by macroscopic, microscopic, and other
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means. Experience is desirable with the use of scientific names
and the standards of strength of potent drugs, the evaluation of
purity and the means of detecting impurities in drugs subject to
contamination and adulteration, sources, marketing, and identi-
fication. The course should be offered in the second year, with
botany as a prerequisite.!

harmacology is the study of the effects produced by drugs on
living organisms and the mechanisms whereby these effects are
accomplished. It includes the relationship of these influences to
posology, therapeutics, and toxicology. These are allied subjects
taken up as integral parts of pharmacology, pharmacognosy, and
other courses, the contents to be best mastered by such repetition:
Pharmacology should also contain certain phases of materia
medica, which is that branch of medical science which is con-
cerned with the origin, composition, and properties of agents
used in the treatment of disease. Therapeutics is the study of
the uses of medicines and other agents in the treatment of
disease. Posology is the science of dosage or a system of doses.
Toxicology is the science of poisons, their actions, their detection,
and the treatment of effects they produce.

The public demands that the pharmacist shall know at least
the common or major therapeutic uses of the drugs which he
sells and dispenses, the reasons for such uses, and the manner in
which they are effective. It thus requires, in addition to some
familiarity with the physical and chemical properties of the active
constituents, information relative to the action of drugs.

The pharmacist should be acquainted with, and be capable of
employing emergency steps in the treatment Qf cases of poisoning
and other bodily injuries (first aid)., To accomphsh this function,
he must possess some knowledge of pharmacology "The pharma-
cist handles many medicaments that are very toxic, and some of
these may easily be confused with less potent ones. An insight
into the pharmacology of these, potent substances should, at
least, serve to impress the pharmacist with the necessity for
continual care and caution in handling and dispensing them.
His pharmacological information should be sound rather than
minute or extensive.?2

1 Ibid., pp. 142-156.
* Ibid., pp. 156-175.
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Since the pharmacist dispenses poisons, he is legally responsible

versed m ‘the doses of drugs in the Pharmacopoexa. and the
Natxonal Formulary; partlcularly m the case of those toxxc to
man and animal.! T

The pharmacxst is legally respons1ble for errors in prescnptlonb
that result in poisoning. He is sometimes asked to give emer-
gency treatment in cases of poisoning. Because of these responsi-
bilities he should be well posted with the following points:
(1) standard, lethal, and toxic doses of poisons, and factors for
controlling them; (2) the poisonous action of drugs; (3) the
symptoms of poisonous action of drugs; and (4) ‘antidotal
treatments and dangers involved in such treatments.?

Bioassay deals with the qualitative and quantitative analyses
of drugs by means of the reactions of living organisms or tissues.
Since it is vital for a pharmacist to know the standards for
estimating the strength of the drugs and the preparations from
them that he dispenses, and since such standards, in some cases,
can be determined only by the action on animals, this course is
required. The general principles involved in the technique of
these assays are elucidated in the laboratory or by demon-
stration.? Pharmacology and bioassay should be studied in
the third or fourth year of college.

Public health is a study of the principles of prevention and
control of diseases by the use of drugs and the application of
the pharmacist’s knowledge and facilities to the promotion of the
health and welfare of the public in cooperation with public and
private health agencies. It includes a survey of municipal,
county, state, and Federal health regulations.

Because of his accessibility to the public at large, the pharma-
cist is an influential agency for the dissemination of information
concerning public health, and his cooperation with public health
authorities in the control of communicable diseases is very
important. He can accomplish this useful service only by being
aware, at least in a general way, of the measures and programs
conducted in this field.4

1 Ibid., pp. 175-177.

% Ibid., pp. 210-217,

3 Ibid., pp. 122-123.
+ Ibid., pp. 187-210.
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Hygiene and first aid are generally included in the public-
health program, for they are closely allied in function. The
pharmacist should be proficient in both fields. He is frequently
called upon to render first aid in case of injury or sudden illness.
By doing so, he may be able to save a life or prevent a dangerous
infection before a physician becomes available. Also, many
diseases and disorders may be controlled or even prevented by
observing the rules of personal hygiene. Since the pharmacist is
particularly fitted and in a strategic position to answer many of
the questions of the layman relating to personal hygiene, he
should be conversant with the latest recognized procedures for
promoting this type of care. These subjects are best offered in
the fourth year.

Pharmaceutical Chemistry.—At the beginning of this chapter
an applied course was defined. On the basis of this definition,
any course in chemistry offered in the pharmaceutical curriculum
may be presented by qualified teachers in the schools and colleges
of pharmacy; in such a course the principles and practical aspects
of the particular field as well as the applmatlons of the% prmmp]cs
and aspects to pharmacy arc stressed.” In Some cases, this form
of presentation is highly desirable; for in a few basic courses
offered in the departments of chemistry there is not sufficient
time or inclination on the part of the instructor to stress those
principles having particular application to pharmacy. This is
particularly true in ggahtatlve pharmaceutlcal chemistry, where
the student should be proficient not only in the schemes of
identification of inorganic medicinal substances in the Pharma-
copoeia and the National Formulary but also in the tests for
impurities in these, as well as being familiar with the incompati-
bilities that are apt to occumm substances are
‘brought into combination in prescriptions. This course is
generally considered a second-year subject.

Quantitative pharmaceutical chennstry is quantitative chemis-
try in which speclal"attentlon is pald to “the assay methods of
substances and t'ﬁen' preparatlons in our official books. The
“course should be given in the second year, preférably, or in the
third.

Organic pharmaceutical chemistry is general organic chemistry
particularly devoted to the ever-increasing number of synthetic
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organic_medicinals becoming official. The course should be
offered in the sccond year, preferably, or in the third.

Cultural and Elective Subjects.—Basic courses such as those
discussed in Chap. III are those which are necessary to, or desira-
ble for, the study of professional or applied subjects in the curricu-
lum. In a pharmaceutical curriculum they might be considered
of cultural value only when not basic or professional in character.
Cultural subjects should broaden the viewpoint of the student
and make him more intelligent and tolerant in his social, political,
economie, and religious relationships, which are independent of
his professional life.

The present-day pharmaceutical curriculum of 4 years,
designed to prepare the student properly for the profession,
permits the inclusion of only a few electives that have cultural
value. For this reason it allows only limited freedom in the
selection of these courses by the student. However, when
provision is made for cultural subjects, the student should be
permitted to choose those from which he feels he will derive the
greatest benefit and enjoyment.

The following list, while it does not include all the subjects
offered in a university or college that might have cultural value,
is suggested to the student in pharmacy for consideration in
clecting this type of course to round out his undergraduate
_ training:

English (first-year-college grade required) Geology

English literature History

Modern language Political science

Philosophy Psychology

General economics Sociology

Geography Speech or debating o

Cultural courses, such as those listed above, are not basic or
professional in character in so far as the pharmaceutical curric-
ulum is concerned. However, if a student shows a particular
aptitude in certain phases of his training or wishes to specialize in
a particular branch of pharmacy, he may choose elective subjects
that are professional and applied. If elected in the curriculum
of 4 years, these choices may be made at the expense of the
broad training to be derived by the selection of the cultural
subjects listed above. 'The merits of semispecialization by means
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of particularized professional and applied courses versus those of
a broadened cultural training by means of well-selected cultural
subjects should be examined carefully by the student.

The following are submitted as supplementary elective sub-
jects of a professional and applied character:

Accounting (advanced) Insecticides, parasiticides, rodenti-
Botany cides, and fungicides
Plant physiology Journalism
Taxonomy Mathematics (higher courses)
Chemistry Hospital pharmacy
Biochemistry ' Manufacturing pharmacy
Microchemistry (chemical micros- Large-scale and semilarge-scale
copy) production
Organic synthesis Perfumes and cosmetics
Physical chemistry Photography
Qualitative organic analysis Physics (advanced courses)
Syntheses of drugs Statisties
Commercial art Veterinary pharmacology
Food analysis Dental preparations

STUDY QUESTIONS

1. Define or explain the following: cultural subject; elective subject;
professional course; applied course.

2. What is meant by the term prerequisite courses? Why are they
necessary?

3. If a professional course is not required in a curriculum but is taken
as an elective course, could it also be considered a cultural subject?
State the reasons for your answer.

4. In what course might the principles of pharmaceutical ethics be
developed? Explain your answer.

6. Discuss the importance of a course dealing with the literature of
pharmacy. What faculty should be developed in studying this course?

6. Is the course in pharmacology required in the pharmaceutical
curriculum to encourage counter prescribing by the pharmacist?

7. Why is it necessary for a pharmacist to have a knowledge of
toxicology?

8. Discuss the importance to the pharmaclst of a course in first aid.

9. What is public health, and why is a study of it lmperatwe for the
pharmacist?

10. 'What course in pharmaceutical chemistry is becoming of increas-
ing value? Why?
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CHAPTER V
BRANCHES OF AND OPPORTUNITIES IN PHARMACY

The wise and active conquer difficulties by daring to attempt
them.—Nicholas Row‘e.

Pharmacy is an ancient and honorable profession. Its beginnings are
lost in the mists of antiquity and its history is replete with substantial
accomplishments. Pharmacy is the mother of medicine and the original
source of many forms of research. Numerous investigators, who have
made epochal contributions to science and art, have been enrolled among
its followers. Today pharmaceutical research is scholarly and produc-
tive. In the laboratories . . . scientists are industriously and effec-
tively studying the problems of the feld.

At the present time, however, the profession is undergoing a heavy
barrage of criticism. The assertion has been made that it has been
commercialized and has sunk to a level of soda fountain dispensing and
rule-of-thumb shopkeeping. . . . It is asserted that the profession
usurps the functions of the doctor by counter prescribing and that it is
pseudoscientific without an intelligent grasp of the sciences it pretends
to utilize. Some critics say that in the effort to commercialize the
occupation, the ancient professional morale has been lost with the result
that the occupation has ceased to be a profession and has now become
a trade.

It is, therefore, of interest to examine this vocation which in numbers
is not inconsiderable and in history is rich and worthy. It is a matter of
major social importance to know with some definiteness just what the
pharmacist does, what place he {lls or may fill in society, how much
he needs to know, and what sort of training should be given him in order
that he may properly and intelligently fulfill his functions. The criti-
cisms just enumerated become immaterial if a picture can be drawn
showing the full round of the responsibilities of the pharmacist and the
amount, depth, and extent of the training which is needed to fit him
adequately to fulfll his obligations.!

1 “Bagic Material for s Pharmaceutical Curriculum,” McGraw-Hill Book
Company, Inc., New York, 1927, p. 1.
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1t* was for the purpose of determining the extent of the obli-
gations and duties of the pharmacist, and the kind and amount
of training required to prepare him for these responsibilities,
that the entire investigation described in ‘‘Basic Material for a
Pharmaceutical Curriculum’” (sometimes called the ‘Charter’s
Report” or “The Report of the Commonwealth Committee’)
was carried out. After a 2-year survey the director of the study
was convinced that pharmacy is a profession rather than a
trade.! In the preceding chapters of this text this conception has
been stressed repeatedly. We are now in a position to discuss,
wivtiout doubt of its status, the opportunities of pharmacy.

\)/l‘he Branches of Pharmacy.—The branches or fields of
pharmacy, as a public health profession, may be classified as
retail pharmacy, professional pharmacy, and hospital pharmacy,
it being kept in mind that under certain conditions there is no
clear distinction among the fields, especially between the first
two, which, of necessity, must be profitably operated as businesses
in order to maintain their existence. These three branches offer
ample opportunity for a successful ethical and economic practice
of the profession. The distinctions among the three classes of
pharmacy cannot be sharply defined since every registered
pharmacist should be professional and ethical in all his business
activities.

Retail or commercial pharmacies may be divided into two
types: (1) the semiprofessional pharmacy, which is becoming
more common in the United States and in which the attention
and the efforts of the pharmacist are divided between the
professional practice of pharmacy and the merchandising of
side lines usually related to, and having their origin in, the
pharmacy. The professional practice of pharmacy tends to
predominate over the commercial interests of the business. (2)
The “drugstox;g” is exemplified by the type of establishment
usually managed by a chain-store corporation or by an independ-
ent proprietor who is striving under difficulties to employ chain-
store methods or by the one-man type of store. In this group
there is usually an intensification of the commercial lines with a
distracting submergence of the professional departments, result-

1 Ibid., p. 13,
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ing in an almost complete lack of interest in the practice of
pharmacy. '

Retail pharmacies of the first type occur generally in residential
or business sections of our large cities and in all communities of
2,000 inhabitants or more. Those of the second type usually
are found in highly congested business districts and in residential
sections of our larger cities and in.smaller communities in which
too many stores exist on the basis of population or which are too
small to support an establishment of the first type.

Professional pharmacies are those which are conducted in a

profitable manner and yet are strictly pharmaceutical in oper-
ation. These may be located in or near medical centers or
communities in an area where there is a sufficiently large popu-
lation and where other conditions warrant the offering of the
finest type of professional service.» The ideal pharmacy of
this type possesses the proper physical equipment and medical
supplies, sufficient space for manufacture and dispensing, and
an adequate library for study and research. The pharmacist
working in such an environment should be able to give the fullest
cooperation to the physician, the dentist, the veterinarian, and
public health authorities. In return, he should be well remuner-
ated for rendering specialized scientific and pharmaceutical
services. He may be asked to perform clinical and bacterio-
logical tests, prepare certain biological products, supply sterile
solutions, etc. The only side lines such a pharmacy would
display and sell would be surgical supplies and other items of a
related character (see Chap. II, pages 54 to 56).
. It must be kept in mind, however, that a pharmacy located in
a residential or a business section or in a small community may
be just as professional as the one described above and yet may.
need other sources of income in order to produce a volume of
sales which will qualify the business as profitable—and the oper-
ation of a pharmacy is as much a business as the operation of any
type of nonprofessional store. Furthermore, it is entirely
possible for the prescription departments of a large chain “com-
bine’’ or a department store to function on a highly professional
basis, although in this group the overemphasizing of pursuits
other than pharmaceutic is in great evidence. ,
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- Hospital pharmacies, as the name signifies, are professional
pharmacies that are located in hospitals of various types and
that may or may not be conducted for profit. They are rapidly
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F1a. 1.—~Professional occupations which might be followed with & sound training
in pharmacy.

increasing in number owing to a belated realization on the part of
hospitals of the value and necessity of an adequate pharma-
ceutical service. In the maintenance of such a pharmacy the
pharmacist is in a position to perform outstanding professional
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work and preserve the highest professional standards. Such
pharmacies operating under special privileges—such as tax-free
alcohol—should refrain from conducting retail pharmacies in
competition with existing establishments in the city or com-
munity that are trying conscientiously to give adequate pharma-
ceutical service. .

In conclusion, it must be kept in mind that a retail store of a
semiprofessional type may be more ethical in its practices than a
professional or hospital pharmacy that mereiy pretends to be
professiona! in all its engagements.

The Opportunities of the Profession.—A well-balanced and
well-selected pharmaceutical educational program of 4 years, as
outlined by the Pharmaceutical Syllabus and recognized by the
American Council on Pharmaceutical Education, is a blending
of the theoretical and applied educational processes; it offers a
sound training for the practice of the profession and also opens
several avenues for gainful employment, instead of one, as
straight academic courses so often do. It has few equals for
all-round practical usefulness. Although schools of pharmacy
should not be essentially a training ground for other professions
and fields but should serve principally to put graduates of the
highest type into retail and hospital pharmacy, this broadness
of program does offer opportunity for other students whose
inclinations are in other directions. The graph on page 87, in a
revised form (Tig. 1), illustrates not only the ramifications of
the profession but also the numerous possibilities of allied
specialties that may easily be developed.!

Retail pharmacy attracts a majority of the graduates of our
eolleges of pharmacy, who enter refail stores as registered pharma-
cists with salarics ranging from $120 to $300 per month. They
may become managers at higher salaries, or proprietors. Pro-
prietorship is the aim and desire of most of the pharmacists
entering this branch, especially in the smaller communities.
Such ownership may be profitable when the location of the
business is chosen with due consideration for the population to
be served, the competition involved, and the nature of the
surroundings—whether industrial, residential, a business zone,

"1H. B. Caney. J. Am. Pharm. Assoc. 26, 335~40 (1937).
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etc.—and when proper professional service is offered and sound
business principles are applied. With higher educational require-
ments, the demand for energetic, honest, and sincere registered
pharmacists has increased, and even in times of depression
opportunities for steady employment are present. Working
conditions from the standpoint of hours and eompensation need
adjustment.

Professional pharmacy as a career presents a real opportunity
to the graduate in pharmacy who is primarily interested in the
professional and manufacturing aspects of pharmacy as well as
interprofessional relationships. After a period of more than
fifty years of retrogression in this country there is a slowly and
steadily developing renascence of professional pharmacy, and
the future seems heartening. Most professional pharmacies
offer proper working conditions and remuneration and command
the respect of the allied professions.” Proprietorship, especially
of a new establishment, should be considered carefully. A
reserve of capital funds to sustain the business for at least a year
might be necessary before it shows profit.

Hospital pharmacy offers a valuable type of experience in the
form of internships. It presents exceptional opportunities to
those pharmacists, especially women, who are interested in
providing adequate pharmaceutical service of a strictly pro-
fessional character to the hospitals of our country. Advance-
ment to chief pharmacist or even to manager or superintendent
of the hospital or some other rank is the reward for conscientious
effort and professional zeal. Working conditions are satis-
factory, but salaries in general need adjustment.

.Departments of municipal, county, state, and Federal services
offer many varied opportunities to the graduate. Large munici-
palities have occasion to employ pharmacists in dispensing drugs
in city hospitals and other divisions of civic management and in
laboratories of various types established for the maintenance and
enforcement of law and order and the improvement of civic
welfare. In some cities appointments are made under civil
service regulations. '

Counties and states, often on a larger scale than municipalities,
require the service of pharmacists in the dispensaries of their
hospitals and in the enforcement of laws regulating the diverse
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professions that are concerned with the welfare of the general
public.!

Of significance is the gradual recognition of pharmacy in the
several divisions of the Federal government. These include the
Army, the Navy, the Public Health Service, the Alcoholic
Administration, the Bureau of Narcotics, the Food and Drug
Administration, and the Veterans Administration.

The Personal Classification Division of the United States
Civil Service Commission places pharmacy in the professional
service, subprofessional service, and scientific service. Two’
grades are offered for the registered pharmacist: pharmacist, at
$2,000 to $2,600 a year, and pharmacist’s assistant at $1,620 to
$1,980 a year. No grades are established for the registered
assistant.?2 In 1939, examinations were offered for the position
of junior pharmacist, requiring graduation from a 4-year course.
Those passing the examination successfully were eligible to the
following positions: druggist, United States Marine Hospital,
$1,800 a year; assistant pharmacist aide, Veterans Administration,
$1,620 a year; junior food and drug inspector, Food and Drug
Administration, $2,000 a year; junior toxicologist, Chemical
Warfare Service, $2,000 a year; junior narcotic agent, Bureau of
Narcotics, $2,000 a year.®*

In 1944 the position of Chief Pharmacist was created in the
Veterans Administration which, for the first time, enables phar-
macists to obtain a P-2 rating at $2,600 to $3,200 per year. In
institutions where.there is one Pharmacist and two or more Phar-
macist’s Assistants, the practitioner with the rating of Pharma-
cist will be promoted to the P-2 grade. This rating will be
attained primarily through promotion of key personnel in the
lower grade. Other pharmacists employed in the facilities of
the Veterans Administration are rated as Pharmacist, P-1, at
$2,000 to $2,600 per year or as Pharmacist’s Assistant, SP-4, at

1 ELMER A. GESSEL. Am. Professional Pharmacist 6, 503, 506, 529, 53%
(1939). .

2 PauL J. THOMAS., J. Am. Pharm. Assoc. 21, 692-3 (1932).

3 “Report of the Committee on Pharmacists in the Government Service,”
Am, J. Pharm. Education 4, 434-9 (1940).

4tA. B. Ernesr. J. Am. Pharm. Assoc. Practical Pharm. Ed. 1, 301-4
(1940). : :
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$1,620 to $1,920. - At present 120 or more pharmacists, male and
female, are employed in the Veterans Administration. This num-
ber will be increased as expansion and necessity demand.

In the United States Navy, every ship has a medical depart-
ment, of which one of the units is a dispensary. In 1937, there
were 75 large and 125 small dispensaries. As this branch of
defense is enlarged to a two-ocean navy, the number of medical
departments and therefore of dispensaries is being greatly
increased. In the present organization of the Hospital Corps
the following ratings are established: (1) Chief Pharmacist
(Commissioned Warrant Officer), (2) Pharmacist (Warrant
Officer), (3) Chief Pharmacist’s Mate (Chief Petty Officer),
(4) Pharmacist’s Mate—First Class (First Class Petty Officer),
(5) Pharmacist’s Mate—Second Class (Second Class Petty
Officer), (6) Pharmacist’s Mate—Third Class (Third Class Petty
Officer), (7) Hospital Apprentice—First Class, (8) Hospital
Apprentice—Second Class. It can readily be seen that oppor-
tunity for advancement is available to men in this service who
have a pharmaceutical training.!

In 1936, 16 commissions as second lieutenant were established
in the Medical Administrative Corps of the United States Army,
and more were necessary as the Army was expanded. In 1940,
pharmacists chosen under the Selective Service Act were given
full army recognition for their professional training and experi-
ence; those with a 4-year course who qualify are now being
granted a second lieutenant’s commission until the pharma-
ceutical needs are filled and are placed in the medical department
of the Army and the Medical Administrative Officers’ Reserve
Corps. Pharmacists who do not meet the educational and other
requirements for a commission are qualified for the special
noncommissioned status of pharmacist with the rank of technical
sergeant—$1,008 and sustenance annually—must take 3 months’
training at camp, and, when a vacancy occurs, are transferred to
the Medical Corps and given the noncommissioned status. The
officers commissioned in this corps will, by recent legislation, be
retained in the newly established Pharmacy Corps.

The Pharmacy Technician School of the United States Army
was established in 1939. Twenty enlisted men were selected

1E. G. SWaANN. J. Am. Pharm. Assoc. 26, 657-60 (1937).



92 PRINCIPLES AND PROCESSES OF PHARMACY

and after 1,140 hr. of training were assigned as technicians and
assistants to those performing the pharmaceutical work of the
Army.12 '

In July, 1943, the Pharmacy Corps was established, by
legislation, in the United States Army, its personnel to * consist of
seventy-two officers in the grades of colonel to second lieutenant,
inclusive. Appointments . . . shall be made in the grade of
second lieutenant from pharmacists between the ages of twenty-
one and thirty-two who are graduates of recognized schools or
colleges of pharmacy requiring four years of instruction for
graduation. . . . 2

In the Public Health Service, in the Alcohol Administration,
and in the Bureau of Narcotics, there is a demand for pharmacists
as inspectors, technicians, and other types of laboratory worker.

With the enactment of the Federal Food, Drug, and Cosmetic
Act of 1938, the regulatory duties of the Food and Drug Adminis-
tration have been greatly increased. This affords more openings
as inspectors, assayists, etc., of interest to the pharmacist.

The Marine hospitals, 26 in number, with more than 6,000
beds, provide opportunity for pharmacists. This service began
in 1799 as the Marine Hospital Service and continued as such
until 1902, when it became the United States Public Health and
Marine Service. It changed, in 1912, to the United States
Health Service.*

The extensive problems of the Veterans Administration in
hospital and rehabilitation work, ete., also present opportunities
to the graduate of pharmacy.

Opportunities in Other Fields.—Medical and surgical supplies
must be prepared and manufactured. To meet this demand
there are manufacturing pharmacists, manufacturing plants,
and industrial laboratories, varying from small concerns produc-
ing a limited line to manufacturing houses with extensive research

1 “Report of the Committee on Pharmacists in the Government Service,”
Am. J. Pharm. Education 4, 434-439 (1940).
2 GuenN K. Smite.  J. Am. Pharm. Assoc. Practical Pharm. Ed. 1, 296-8
(1940).
3 Boldface type by authors.
"4Cravupe V. HorB. Am. Professional Pharmacist 4 (No. 12), 27-9, 32
-(1938).
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and industrial activities and employing chemists and pharmacists
for control, testing, and research work involving medicines,
cosmetics, biologicals, insecticides, etc.

Where medicinal products are manufactured, they must be
promoted and distributed. This is accomplished by legitimate
wholesale concerns and the manufacturers, who detail trained
men as their representatives to the pharmaceutical and medical
professions. These should be registered pharmacists, physicians,
dentists, or veterinarians.
v/The Pharmacist in Graduate Work and Research.—As medical
science advances, so must pharmaceutical education, the training
of pharmacists, and the practice of pharmacy. To qualify as a
research worker in the laboratories of a pharmaceutical manu-
facturer or in his own manufacturing plant, a pharmacist in this
branch of scientific work will find that graduate study for the
master of science and the doctor of philosophy degrees in a
recognized university is of advantage._

Auch advanced training is also necessary if one is interested in
pharmaceutical education and desires to undertake teaching in
one of the branches of the pharmaceutical curriculum in a
reputable school of pharmacy.

Women in Pharmacy.—It has been stated that 4 per cent of
the registered pharmacists are women, and it is probable that this
figure, at present, is low. Hospital pharmacy, professional
pharmacy, and, increasingly, retail pharmacy are presenting
opportunities to women pharmacists, although seldom as
managers or proprietors. Openings exist in laboratories, govern-
ment work, and teaching. A few states have passed laws
prohibiting nightwork for women in pharmacy. The profession
provides as adequate an opportunity for employment to women
as others do, provided that an equitable salary scale and satis-
factory working hours and conditions are maintained.

Other lines of vocation that might be selected by the graduate
in pharmacy do not need further elaboration, since only those
directly related to the pharmaceutical field require discussion.
The specialized selections may be observed in the chart on
page 87.

It is reasonable to say that a student in pharmacy who pursues
the curriculum with serious purpose and steady effort, who
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determines early in his career what branch or service he desires
to follow, and who plans his program of education accordingly is
assured of a vocation with ample opportunities and security.

STUDY QUESTIONS

1. What study has been made to determine whether pharmacy is a
profession or a trade?

2. What is meant by a public health profession?

8. What are the branches of pharmaceutical practice?

4. Distinguish between the semiprofessional pharmacy and the
present-day ‘‘drugstore.” *

6. Discuss the activities of the professional pharmacy.

6. What are the opportunities of the pharmacist in governmental
divisions? :

7. In what branches of the armed services is there opportunity for
the pharmacist?

8. What advanced degrees are offered in schools of pharmacy?

9. Why is the pharmaceutical curriculum worthy of consideration by
one who desires a well-rounded training?
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CHAPTER VI
THE ESSENTIAL PHARMACEUTICAL LITERATURE

One of the ways of judging a profession is by its literature.
Pharmacy has a literature that is not sufficiently well known or
appreciated by American pharmacists. Historical pharma-
ceutical literature is not abundant but is sufficient to give readers
much information concerning pharmacy as practiced by the
ancients as far back as our written records extend. The history
of pharmacy is closely tied up with that of medicine, and a
knowledge of the art and science of pharmacy can be acquired
also from the books on the history of medicine.

Historical evidence indicates that onlyin comparatively modern
times has pharmacy been entirely in the hands of pharmaceutical
specialists or pharmacists. The head of the household, family, or
clan was often the doctor, pharmacist, and nurse to those under
his care, even including the domestic animals. Such a person
was not professionally trained in either pharmacy or medicine
but had a practical working knowledge of them. Much of the
lore of herbs and remedies has come to us from such persons, and
there is no reason for discarding the information that has come
down to us from these sources. Rather, we should accept it as
a part of the history and literature of the profession, and be
tolerant of it in the light of science and professionalism.

If American pharmacy is to continue and to thrive as a pro-
fession, pharmacists must become truly professional in training
and practice. A study of the literature of pharmacy should aid
in accomplishing such a desirable end.

It is the responsibility of the schools of pharmacy to acquaint
their students with the literature of pharmacy. This means
that a library of considerable size, containing adequate, practical,
and usable reference material, should be easily accessible. In
addition, the schools should offer courses dealing with the
literature, in which reading assignments upon various subjects

: 96
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are made, to acquaint the student with this material and to
help him form the habit of seeking out the proper sources for
all kinds of information.

The pharmacist’s library has been discussed in Chap. II.
Though it is difficult to prescribe the contents, the modern pro-
fessional pharmacist should have a library worthy of the name.
It would naturally have to be limited as to the number of books
and journals but should contain a sufficient number of each to
be of reference value and to cover the problems of medical and
pharmaceutical interest.

Pharmacopoeias.—It has been stated that a pharmacopoeia
is a chapter in the history of civilization. If one took the time
to study all that precedes, enters into, and follows the issuance
of a pharmacopoeia, he would appreciate the significance of this
statement. It is possible, certainly, to judge the medical,
pharmaceutical, and scientific progress of a country by studying
the successive revisions of its pharmacopoeia. This reflects in
a general way the progress of a country as a whole, as is well
illustrated by our Pharmacopoeia of the United States of Amer-
ica. In the late sixties and the seventies there was frequent
criticism of the Pharmacopoeia, indicating that it was not up-to-
date or adequate for the time. As a result, the sixth edition of
the Pharmacopoeia (1880) was thoroughly revised. The student
needs only to compare one revision with its predecessors to under-
stand the remarkable changes that were made. This reflects
the demands of a rapidly growing America. It was in keeping
with the organization of state pharmaceutical associations, the
creation of state boards of pharmacy, and the founding of
schools of pharmacy at state universities throughout the country.

More recently it has been decided to revise both the Pharma-
copoeia and National Formulary each 5 years, rather than each
10 years. Even prior to 1940, interim revisions of the Pharma-
copoeia appeared. At the present time, supplements to both
these standards are being issued in an effort to meet the demands
for changes in formulas and to supply new ones. Emergencies
such as war naturally make for an increased number of changes.

By 1939 there were more than 20 pharmacopoeias, from as
many countries, mostly in the Western World, which were
in use and revised from time to time. None has been revised
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with the same regularity as the Pharmacopoeia of the United
States of America, which has been revised every 10 years from
1820 to 1940.

The pharmacopoeias of the world are listed and described in
the two following books: “Plantes officinales” by Bruntz and
Jaloux (1918), in French; and “Die Arzneibiicher” by Falck
(1920), in German. Nothing has appeared in English upon the
subject of pharmacopoeias that compares with these two reference
books, which should be in the library of every school of pharmacy.

In almost every case, state and national pharmacopoeias were
preceded by city pharmacopoeias. In Europe there were many
of the latter in France, Belgium, Holland, Italy, England, and
Germany. The first of these to appear was the “ Pharmacopoeia
Augustana,” published in Augsburg in 1564. It has been repro-
duced by the State Historical Society of Wisconsin in collabo-
ration with the Hollister Pharmaceutical Library Fund. This
is an interesting text in facsimile accompanied by an appropriate
historical explanation by Theodor Husemann.

‘Another very popular city pharmacopoeia of the eighteenth
century was the ‘‘Pharmacopoeia Wirtenbergica,”” of 1741. It
listed 1,952 different drug items and formulas, which was 852
more than appeared in the ‘“Pharmacopoeia Augustana.”
Other German city pharmacopoeias were those of Hanover
(1706), Saxony (1779), and Miinster (1739). These all went
through several editions. In 1872, following the creation of the
new German Empire in 1871, the first “Pharmacopoeia Ger-
manica’’ was issued by governmental edict. This made it the
pharmaceutical standard for the whole of Germany.

In France there were many private pharmacopoeias, written
by famous pharmacists (see pages 22-25). City pharmaco-
poeias in France were those of Paris, ‘“Codex medicamentarius
seu pharmacopoeia Parisiensis”’ (1630); of Lille, “ Pharmacopoeia
Lillensis’’ (1640); of Bordeaux, ‘ Pharmacopoeia Burdigalensis’
((1643) ; and of Lyon, “Pharmacopoeia Lugdensis” (1778). The
first national pharmacopoeia for France followed the stabilization
-of the French Republic and was issued in 1818; it was entitled
“Codex medicamentarius seu pharmacopoeia Gallica.”

The first official pharmacopoela of Europe was that of the
“Ricettario Fiorentino,” issued in 1498 and made obligatory
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in Florence. In 1559, the ‘‘Antidotarium Mantuanum” for
Mantua appeared, followed in 1574 by the ‘ Antidotarium
Bononiense’” in Bologna. The term pharmacopoeia was first
used in Italy in connection with the ‘“Pharmacopoeia Berga-
mensis”’ (1850) in Bergamo. In Venice, the ‘Pharmacopoeia
Veneta’’ appeared in 1618, the ‘‘Pharmacopoeia Taurinensis”
in Turin, and the ‘Pharmacopoeia Parmiensis’” in Parma
in 1823. A national pharmacopoeia for Italy was first issued
in 1892, entitled ‘Farmacopoeia ufficiale del regno d’Italia.”

In England there were three city pharmacopoeias that were
official throughout the kingdom prior to 1864. They were
those of London, Edinburgh, and Dublin. The “London
Pharmacopoeia’ first appeared in 1618, the ‘Edinburgh
Pharmacopoeia’ in 1699, 'and the ‘“Dublin Pharmacopoeia”
in 1807. These were all replaced by the ‘British Pharma-
copoeia’’ in 1864. This first issue was superseded by a second
revised edition in 1867.

In this brief statement concerning European pharmacopoeias
no attempt has been made to mention all the city pharma-
copoeias or even to name all the countries having such standards.
It should serve to introduce the subject of national pharma-
copoeias, which were rather slowly made obligatory in otherwise
well-established states. From a historical point of view each
new national pharmacopoeia was evidence of an increasing unity
among each of the states, politically and pharmaceutically.

The dates of the first appearance of 20 of the leading national
pharmacopoeias are given below in chronological order.

1772 ‘“Pharmacopoeia Danica”

1775 ‘‘Pharmacopoeia Svecica’’

1794 “Pharmacopoeia Hispana’

1812 ‘Pharmacopoeia Austriaca’

1818 “Pharmacopoeia Gallica’

1819 “Pharmacopoeia Fennica’

1820 “Pharmacopoeia of the United States of America”
1851 “Pharmacopoeia Neerlandica”

1854 “Pharmacopoeia Belgica’’

1854 ‘‘Pharmacopoeia Norvegica’

1862 ‘Pharmacopoeia Romana’

1864 “Pharmacopoeia of Great Britain’
1865 ¢Pharmacopoeia Helvetica” '
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1866 ‘‘Pharmacopoeia Rossica’

1871 ‘“‘Pharmacopoeia Hungarica’’

1872 ‘‘Pharmacopoeia Germanica’

1874 “‘Farmacopoeia Mexicana’’

1876 ‘‘Pharmacopoeia Portugueza”.

1886 ‘‘Pharmacopoeia Japonica

1892 “Farmacopoeia ufficiale del regno d’Italia”

Pharmacopoeia of the United States.—The physicians and
apothecaries who came to America with the early settlers
naturally used the pharmacopoecias and other such works. of
reference as were available. Among these were the pharma-
copoeias of London, Edinburgh, and Dublin. Books in other
languages were not used extensively in medicine and pharmacy
in early America.

The first American pharmacopoeia was the so-called ‘‘Lititz
Pharmacopoeia,”’ which appeared in 1778. It was a 32-page
booklet for use by the Military Hospital of the United States
Army, published at Lititz, Pa. It had the imposing title,
“ Pharmacopoeia Simpliciorum et Efficaciorum” and was divided
into two parts. Part I was a list of 84 internal remedies, and
Part II included 16 preparations for external use. It must have
served a useful purpose as evidenced by the fact that it was
revised in 1781. .

During the last decade of the eighteenth century there was
talk of an American pharmacopoeia by the physicians of Phila-
delphia. The Medical Society of South Carolina projected an
independent American materia medica. Neither of these ideas
materialized. However, the ‘‘Pharmacopoeia of the Massa-
chusetts Medical Society’ made its appearance in 1808, listing
536 drugs and preparations, among which were drugs indigenous
to America. The separation of the professions of pharmacy and
medicine was, by this time, well established as is clearly indicated
in the preface of the book. The book was adopted by the
apothecaries of Massachusetts; but though it was hoped that it
would meet with general acceptance, it did not do so.

The ‘““Pharmacopoeia of the New York Hospital”’ was issued
in 1816 by the authority of the physicians of the New York
Hospital. It was termed a manual of preseription practice and
a selection of officinal preparations. It was doubtless a useful
formulary but was not a state pharmacopoeia.
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A project for a national pharmacopoeia was submitted by
Dr. Lyman Spalding to the New York County Medical Society
on Jan. 6, 1817. It was Spalding’s plan to hold a general
convention of delegates from all the medical societies and schools
in order that they might have a part in compiling the new book.
It was proposed that the states should be divided into four
districts, each to hold a convention and formulate a pharma-
copoeia. The general convention would then prepare a national
pharmacopoeia from the four district pharmacopoeias. Only
two of the districts held conventions as planned. The general
convention was convened in Washington in January, 1820. On
Dec. 15, 1820, “The Pharmacopoeia of the United States of
America, 1820, by the authority of the Medical Societies and
Colleges,” made its appearance. It was printed both in Latin
and in English because, in those days, every well-educated
physician and apothecary knew Latin.

It is stated that more than 90 per cent of the material in the
““Massachusetts Pharmacopoeia’” was included in this first
Pharmacopoeia. This makes the former book a precursor to
the latter. The new book was well received, although not
entirely without criticism, and was reprinted in 1828. This was
not a revision, and the only changes in text were corrections in
spelling. For interesting details concerning this first edition of
the Pharmacopoeia the reader is referred to the historical intro-
duction of the current revision.

At the first general convention at Washington in 1820 it was
agreed that a second general convention should be held in Jan-
uary, 1830. Through some misunderstanding there were two
conventions and two pharmacopoeias in 1830. One convention
was held in New York City. In November, 1830, the so-called
“New York Pharmacopoeia’ was published, “by the authority
of the General Convention for the Formation of the American
Pharmacopoeia.” While plans were proposed for calling a
convention in 1835 for purposes of revising the ‘“New York
Pharmacopoeia,” the convention was not called and there were
no successors to the book.

The Washington convention accepted the revised draft of the
1820 Pharmacopoeia as submitted by the Philadelphia delegates
as a basis for a new edition. The new book was printed in
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Philadelphia in 1831 “by authority of the National Medical
Convention, held at Washington, a. 0. 1830.” The Philadelphia
revision soon gained wide acceptance and superseded its rival,
the “New York Pharmacopoeia.” The so-called ‘ Philadelphia
Pharmacopoeia’ has been revised each 10 years since 1830 up
to 1940. It will be revised again in 1945 and each 5 years
thereafter.

The Pharmacopoeias of 1820, 1830-1831, and 1840 were the
work of physicians, with some help from pharmacists without
recognition for the lattér. At the convention of 1850, held in
Washington on May 6, 1850, five pharmacists were privileged to
attend the convention, and two were made members of the
Committee of Revision. This was further recognition of
pharmacy. From that time on the number of pharmacists on
the revision committee increased until about two-thirds of the
committee of 50 are pharmacists or represent fields of pharmacy.

It should be observed that the Pharmacopoeia, from the
beginning, was a standard set up by the medical profession and
not issued in compliance with an edict from the government.
It became a legal standard in 1906, following the passage of the
Federal Food and Drugs Law of that year, and is today one of
the three legal standards, used by the Federal government in the
enforcement of the Federal Food, Drug, and Cosmetic Act of
1938. These standards are also acceptable to those entrusted
with the enforcement of similar laws in the several states.

The problem of revising the Pharmacopoeia is the task of the
Committee of Revision, which is elected by ballot from nomi-
nations made from the floor at a session of the United States
Pharmacopoeial Convention set aside for the purpose. The
number of nominees is not limited. The 50 receiving the highest
number of votes are declared elected to the revision committee,
which meets during the convention period to elect its chairman.
The details of revision are carried on by subcommittees formed,
usually by agreement, from the committee members. A person
may be & member of more than one subcommittee. Each sub-
committee elects its chairman.

There were 15 regular subcommittees for the twelfth revision
of the Pharmacopoeia. There were also 9 additional committees
and boards, which gave valuable service in an advisory capacity
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upon many important products and problems referred to them.
The Pharmacopoeia is the property of the Board of Trustees of
the United States Pharmacopoeial Convention. Business and
legal matters pertaining to it are disposed of by this board.

Pages I to LXXXVIII of the Pharmacopoeia XII, among
other items, contain a list of the Exccutive Committee and
Subcommittees, Preface, The History of the United States
Pharmacopoeia, Articles of Incorporation, Abstract of Pro-
ceedings, Membership of the United States Pharmacopoeial
Convention of 1940, General Principles Recommended by the
United States Pharmacopoeial Convention of 1940 to be followed
in revising the Pharmacopoeia, and International Protocol (P.1.)
Standards. Pages 1 to 8 comprise the General Notices, followed
by the Monographs on Vegetable and Animal Drugs, Chemicals,
and Preparations, extending from pages 9 to 550. Pages 551
to 825 give extensive information on the subjects of General
Tests, Processes, and Apparatus, followed by an index of 55
pages.

There is little realization of the tremendous amount of work
that goes into the revision of the Pharmacopoeia. Most of the
work is done gratis by members of the profession; otherwise, the
price of the book would be prohibitive. Much more could be
written concerning the Pharmacopoeia, but the student is referred
to the book itself for interesting and informative details.

The National Formulary.—It is customary to attach greater
importance to pharmacopoeias than to formularies. In Europe,
when regulations concerning uniformity in medical practice
became necessary, formularies appeared. They were known by
many titles such as the ““ Riccettario,” ‘ Antidotarium,” “Formu-
lario,” “Thesaurus,” ‘‘Enchiridion,” and ‘‘Dispensatorium.”
The term pharmacopoeia gradually replaced these various titles
for the official standards. The term codez is used in connection
with the titles of the French pharmacopoeia and the ‘British
Pharmaceutical Codex.” The latter book is a legal standard in
parts of the British Empire but is not a pharmacopoeia; therefore,
the use of the term codez is acceptable.

There are formularies of many kinds in the United States,
both pharmaceutical and technological. It is not possible to
discuss these in detail, but mention should be made of the fact
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that hospital formularies are increasing in number. These add
to the convenience of the hospitals in manufacturing and dis-
pensing the drugs and medicines used in them. Since hospital
formularies are prepared for local convenience, not many of
them are of general interest or use. The formulary that deserves
special mention is the National Formulary.

The National Formulary was first published in 1888. It has
been revised each 10 years since then, the seventh and latest
edition appearing in 1942. Like the Pharmacopoeia, it will be
revised each 5§ years in the future. The Committee of Revision
of the National Formulary is comprised of 10 men elected by the
Council of the American Pharmaceutical Association. The
chairman of the committee is elected in the same manner, and
each member of the committee is chairman of a subcommittee
that is responsible for revising a certain division of the book.
With the approval of the council, the subcommittee chairmen
choose the members to serve with them on their subcommittees.
The National Formulary, like the Pharmacopoeia, is a legal
standard, being accepted as an authoritative reference in matters
of legislation.

The ‘“New York and Brooklyn Formulary,” which was
published in 1884, is looked upon as a precursor to the National
Formulary. The idea of such a formulary as the latter was in
the minds of the members of the American Pharmaceutical
Association and was given much consideration, over a period of
many years, before it was finally issued.

The present arrangement of the National Formulary is similar
to that of the Pharmacopoeia, ¢.c., the monographs are arranged
alphabetically according to Latin titles. The first five editions,
however, were different in arrangement. The simples comprised
one part and the compounds another part of the monographs.
This is mentioned because it illustrates the plan of arranging the
material in old formularies and pharmacopoeias. The National
Formulary is the property of the American Pharmaceutical
Association, and the Council passes upon matters pertaining to it
and directs the printing and distribution of the book.

There is close cooperation between the Committees of Revision
of the Pharmacopoeia and the National Formulary. By this
means no monograph that appears in one book is duplicated in
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the other in concurrent revisions. It often happens that a
monograph which has appeared in a prior issue of either book is
adopted by the companion book. This is done by agreement
or after the title has been deleted from one text or the
other.

The sixth and seventh editions of the National Formulary are
great improvements over earlier issues. These have increased
the popularity and usefulness of the book, which should be found,
along with the Pharmacopoeia, in every pharmacy. Among its
valuable features are the monographs on ‘‘ Reagents and Prepa-
rations for Use in the Clinical Laboratory,” ‘Ingredients of
Reagents and Preparations for Use in the Clinical Laboratory,”
and ‘““General Tests, Processes, and Apparatus,” on pages
487 to 614.

The ‘““Homeopathic Pharmacopoeia of the United States”
appeared first in 1897. The fifth and most recent edition was
released in 1938. It is recognized as a standard in the enforce-
ment of the Federal Food, Drug, and Cosmetic Act.

American Dispensatories.—Dispensatories are extensive com-
mentaries on oficial and unofficial drugs and pharmaceutical
products. They are accepted for their value as reference books
by physician and pharmacist alike. They have been well
developed and extensively used in America. The first dis-
pensatory to appear in the United States was the ‘ American
Dispensatory,” published in 1806 by John Redman Coxe. This
book went through five editions, the last appearing in 1831. In
1810, Dr. James Thatcher edited “The American New Dis-
pensatory” by order of the Massachusetts Medical Society. It
went through four editions, the last appearing in 1821. In 1833,
George B. Wood and Franklin Bache published ‘“The United
States Dispensatory.” It was revised many times by the
original editors and has been kept up-to-date by its friends for
many years and through many editions and revisions, the latest
being the twenty-third edition published in 1943.

“The National Dispensatory’’ first appeared in 1879, published
by Alfred Stillé and John Maisch. It went through five editions,
the last appearing in 1896. This book was continued in 1905
under the title “The National Standard Dispensatory,” being
completely rewritten and revised by new editors.
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In 1852, John King and Robert S. Newton edited a different
kind of dispensatory, entitled ‘“Eclectic Dispensatory of the
United States.” Up to 1909 the book had 19 editions. The
text was devoted to those drugs and formulas of interest to
the American eclectic school of medicine. The eclectic school of
medicine, which originated in America, was a movement in
opposition to the established practice of using drastic remedies
such as bleeding, blistering, and the salts of mercury and anti-
mony. This new school sought to use milder remedies, usually
of vegetable origin, for the treatment of specific conditions.

Other References.—‘“The Pharmaceutical Recipe Book,”
published by the American Pharmaceutical Association, has
appeared in three editions, in 1926, 1938, and 1943, respectively.
It contains many useful formulas for preparations formerly
official and still in wide use and many others of value to the
pharmacist interested in the manufacture of side lines on a
small scale.

Textbooks in Pharmacy.—There were textbooks upon the
techniques and apparatus of pharmacy as early as the sixteenth
century. Such texts were rather numerous in Germany and
France in the seventeenth century, but England was no better
off than the United States in this respect. Carl Friedrich Mohr,
a German, was the first to describe the apparatus and manipu-
lations pertaining to the profession. His book ‘‘Lehrbuch der
Pharmazeutischen Technik,”” published in 1847, filled a great
need in England and America. It was soon translated into
English by Theophilus Redwood for use in Great Britain. In
1849, William Procter, Jr., issued an extended edition of Red-
wood’s translation, making it a useful book for students of
pharmacy in America. It was a practical text and described
and explained most of the fundamental procedures. However,
it was never revised. The fact that English-speaking pharma-
cists had no textbook upon the subject of pharmacy until about
a century ago indicates something of the educational status of
the profession at that time.

The first truly American textbook dealing with the profession
was published by Edward Parrish in 1855. It was entitled
“Introduction to Practical Pharmacy’ and was designed to be
used as a text for medical students whom Parrish taught at a
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private school of practical pharmacy. The second edition
appeared in 1859 and the third in 1864, and at this time the title
was changed to ‘“A Treatise on Pharmacy.” Parrish died in
1872, and Thomas Wiegand continued the book, publishing the
fourth edition in 1874 and the fifth in 1884. Each edition became
increasingly valuable as a text for pharmacists.

In 1885, the first edition of Remington’s “The Practice of
Pharmacy’’ appeared. The author carried it through five more
editions, in 1889, 1894, 1905, 1907, and 1917, respectively. The
seventh edition appeared in 1926 and the eighth in 1936, edited
by Remington’s friends and associates at the Philadelphia
College of Pharmacy following his death in 1917. The book is
voluminous because it contains most of the monographs of the
Pharmacopoeia and the National Formulary, in addition to
much other useful pharmaceutical information. It has been
popular for a long time as a text and reference for students and
pharmacists.

In 1887, Reinhold Rother published ‘““The Beginnings in
Pharmacy.” This was a small handbook type of text, which
was well received. The author died in 1889, and the book was
not republished.

The ‘“Handbook of Pharmacy’” by Virgil Coblentz was a
concise treatise on pharmacy. It appeared first in 1894, and the
second edition was published a year later. It emphasized the
chemical aspects of pharmacy but was not continued beyond
the second edition.

A book that has been well received as a text in pharmacy is
“Treatise on Pharmacy’’ by Charles Caspari, Jr., the first edition
of which was published in 1895. The author carried the book
through five editions, the fifth appearing in 1916 at about the
time of his death. The book was revised in 1920, 1926, and
again in 1939 by E. F. Kelly, former pupil and associate of
Caspari at the University of Maryland College of Pharmacy.
It is essentially a text for students beginning pharmacy and serves
this purpose well because it is lucidly written and systematically
arranged and offers explanations that are helpful.

Another of the textbooks in pharmacy is H. V. Arny’s “Princi-
ples of Pharmacy.” This was first published in 1909, the second
and third editions appearing in 1917 and 1926, respectively.
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The fourth edition appeared in 1937, with R. P. Fischelis as
collaborator. The book consists of seven parts, four of which
pertain-to pharmacy and three to chemistry. It differs from
other texts in that it has an extensive but not entirely up-to-date
bibliography at the end of each chapter. This should encourage
students to consult the original references for information upon
many subjects of interest to pharmacists.

In 1917, E. A. Ruddiman published his ‘“Pharmacy, Theo-
retical and Practical.” It was revised and enlarged in 1926,
but later revisions have not appeared. In 1931, I. V. S. Stan-
islaus published “A Textbook of Pharmacy,” with chapters on
pharmacology, dispensing, and jurisprudence.

In 1932, H. C. Washburn and C. J. Klemme published “Begm-
ning Pharmacy.” Part I is devoted to theoretical considerations
and Part II to laboratory exercises. One of the most recent
texts in pharmacy is ‘“Fundamentals of Pharmacy” by W. H.
Blome and C. H. Stocking, published in 1939. Part I pertains
to the theoretical and Part II to the practical aspects of the
subject.

Books on Dispensing and Prescription Practice.—With respect
to the subject of pharmacy the books just described are of a
general nature and designed to be of help to the beginner in
pharmacy or to serve as a reference for the busy practitioner.
In keeping with the rapid educational advance of the latter part
of the nineteenth and the early part of the present century
books in specialized fields of pharmacy began to appear. Such
texts in the fields of chemistry and matena medica were already
known.

The first of these books appeared in 1895. It was “The Art
of Compounding,” by W. L. Scoville, who carried the book
through four revised editions in the years 1902, 1904, 1914, and
1927, The sixth edition was much enlarged in 1937, with J. L.
Powers as collaborator. The seventh edition was revised by
G. E. Crossen and J. L. Powers, in 1943, being completely
rewritten and the former arrangement of chapters altered.

A second book of this kind was published in 1897 by E. A.
Ruddiman and entitled ‘Incompatibilities in Prescriptions.”
This book has gone through five revisions appearing in 1900,
1908, 1917, 1925, and 1936, respectively. The 1936 edition was
rewritten and reset with the assistance of A. B. Nichols.
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An elementary treatise upon the subject of dispensing was
published by J. H. Beal in 1908, entitled ‘ Prescription Practice
and Dispensing.” A fourth text of this character was published
in 1935 by W. J. Husa, entitled ‘“Pharmaceutical Dispensing.”
The second edition, much enlarged, appeared in 1941. ‘

These books have all had wide acceptance, the most popular
one for a long time being Ruddiman’s “Incompatibilities in
Prescriptions.” The title appealed to pharmacists because, in
prescription work, incompatibilities are ever-present problems.

The fact that these books, although restricted largely te
dispensing problems, have been widely used by pharmacists is
indicative of the educational and technical progress which has
been made in American pharmacy during the past six decades.
With a rapidly changing materia medica, frequent revisions of
such reference books is imperative.

Books on Materia Medica and Pharmacognosy.—Books on
the subjects of materia medica and pharmacognosy in America
have not been numerous. A few, however, are well known and
widely used in schools of pharmacy. The first of these was
published by John M. Maisch in 1882, entitled “The Manual of
Organic Materia Medica.” It wasnever revised. In 1894, L. E.
Sayre published ‘ Organic Materia Medica and Pharmacognosy,”
which was revised in 1899 with W. C. Stevens as collaborator.
In 1896, D. M. R. Culbreth first published ‘“A Manual of
Materia Medica and Pharmacology.” This was an extensive
and informative book that went through six editions, the last
being in 1917. Two books that proved to be extensive treat-
ments and that were popular for a time were those published by
Henry Kraemerin 1915. They were entitled ¢ Applied Economic
Botany” and “Scientific and Applied Pharmacognosy.” The
latter was revised by the author in 1920. The third revised
edition appeared in 1928, published by an editorial board com-
posed of E. L. Newcomb, L. K. Darbaker, E. B. Fischer, and
E. N. Gathercoal.

A new textbook in pharmacognosy based upon the third edition
of Kraemer’s pharmacognosy was the text ‘Pharmacognosy”
published in 1936 by E. N. Gathercoal and E. H. Wirth,

In 1914, H. W. Youngken first published ‘“A Textbook of
Pharmacognosy.” This has gone through five revisions, the
latest appearing in 1943. It is an extended and valuable text.
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The subject of pharmacognosy was given emphasis in a text
entitled  Pharmacognosy and Materia Medica” by H. C. Wash-
burn and W. H. Blome, published in 1927. This contained a
chapter on vitamins and one on insulin by Walter Pitz.

A textbook entitled ““Pharmaceutical Therapeutics’ was first
published by E. V. Lynn in 1928 and revised in 1938. This was
written for use as a text in schools of pharmacy.

Books on Chemistry and Pharmaceutical Chemistry.—The
data on early textbooks on the subjects of chemistry and pharma-
ceutical chemistry are not only meager but scattered, it being
thus almost impossible to form a complete idea of the develop-
ment, of this aspect of the literature. It would be interesting,
if time and space permitted, to present the historic background
of modern chemistry from its beginnings in Egypt and its
survival through the long period of alchemy to the period of
iatrochemistry of the later medical chemists. The latter served
as the link between alchemy and modern chemistry. Modern
pharmacy is rooted in the sciences of biology and chemistry.
Pharmaceutical chemistry is a modern term which indicates
that the science of chemistry has been adapted to the needs
of pharmacy.

In this brief résumé of textbooks on chemistry the discussion
will center on early American texts. Our early writers of texts
on chemistry were physicians. Early American teachers of,
and writers on, botany and materia medica were also usually phy-
gicians. The early American pharmacopoeias, including the
Pharmacopoeia for several decades, were written by medical
men. It has been stated that Dr. Benjamin Rush (1745-1813)
was the first American to publish a book on chemistry. The
date is given as 1770. James Woodhouse (1770-1809) was the
first to write an experimental guide for students of chemistry.
It was called ‘“Young Chemists’ Pocket Companion.” John
Gorham (1783-1829) wrote a treatise * The Elements of Chemical
Science” that appeared in two volumes in 1819 and 1820.

In England, George Fownes (1815-1847) was the author of
‘“Elementary Chemistry, Theoretical and Practical.” The book
was taken through several editions by R. Bridges; some of these
were American editions, indicating its use here. A popular and
widely used textbook on chemistry was ‘Chemistry, Medical
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and Pharmaceutical” written by John Attfield, professor of
chemistry for the Pharmaceutical Society of Great Britain. It
was first published in 1867 in London. The first American
edition appeared in 1870 and was written in response to the
requests of interested friends in the United States.

In America, in 1881, John Uri Lloyd wrote his “ Chemistry of
Medicines.”” In 1884, Dr. William Simond first issued his
“Manual of Chemistry.”” In 1886, E. H. Bartly published his
“Textbook of Medical and Pharmaceutical Chemistry.” Oscar
Oldberg and J. H. Long published a ‘“Laboratory Manual of
Chemistry, General and Pharmaceutical” in 1887. In 1894,
F. J. Wulling published ‘“An Elementary Course in Inorganic
Pharmaceutical Chemistry.” The following year, 1895, S. P.
Sadtler and H. Trimble published the first edition of their
“Textbook of Chemistry for the Use of Pharmaceutical and
Medical Students.” This book has gone through six editions,
the last being in 1927, edited by F. P. Stroup.

Books on Applied Chemistry and Qualitative and Quantitative
Analysis.—The rapid advances that were made in chemistry in
the last half of the nineteenth century are reflected in the text-
books that appeared on the subjects of assaying, organic analysis,
qualitative and quantitative analysis, and other phases of applied
chemistry. Many of these were written by teachers of chemistry
in our schools of pharmacy and presert problems of interest to
the pharmaceutical chemist. A number of these are listed
chronologically as follows:

1873 “Manual of Chemical Analysis as Applied to the Examination of
Medicinal Chemicals’’ by Frederick Hoffmann.

1875 “Outlines of Proximate Organic Analysis’’ by A. B. Prescott.

1877 “Qualitative Chemical Analysis’”” by Prof. Douglas and A. B.
Prescott.

1879 “First Book of Qualitative Chemistry” by A. B. Prescott.

1883 “Examination of Medicinal Chemicals’’ by Frederick Hoffmann and
F. B. Powers.

1886 ‘‘Manual of Practical Assaying’’ by A. B. Lyon.

1886 ‘‘Practical and Analytical Chemistry’’ by H. Trimble.

1887 ‘“‘Organic Analysis”’ by A. B. Prescott.

1889 “Lessons in Qualitative and Volumetric Chemical Analysis” by
C. 0. Curtman.

1890 “Uses, Tests for Purity and Preparation of Chemical Reagents’” by
C. O. Curtman.
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1894 “Textbook of Volumetric Analysis’ by H. W. Schimpf.

1899 ‘‘Handbook of Practical Assaying of Drugs and Galenicals’” by
A. B. Lyon. .

1899 “A System of Instruction in Qualitative Chemical Analysis’’ by
A. H. Elliott and G. A. Ferguson.

1901 “A Manual of Volumetric Analysis’’ by V. Coblentz. The second
edition appeared in 19C9 with A. Vorisek as collaborator.

1903 “Essentials of Volumetric Analysis” by II. W. Schimpf. The text
was ravised in 1909, 1911, and 1917.

1905 “ A Systematic Course of Qualitative Chemical Analysis”’ by H. W.
Schimpf. A. I. Cine was collaborator for the fourth edition.

1914 ‘A Laboratory Manual of Llementary Qualitative Chemical Analy-

: sis” by A. R. Bliss. This was revised several times, the fifth edition
appearing in 1928, with II. . Schaeffer as the senior author.

1920 “A Laboratory Manual of Qualitative Chemical Analysis”’ by T. J.
Bradley. The book was carried through several editions.

1928 ‘““Qualitative Analysis for Students of Pharmacy and Medicine”’ by
C. B. Jordan. The second edition appeared in 1938, with H. G.
DeKay as.collaborator.

1930 “Qualitative Pharmaceutical Chemistry” by G. L. Jenkins and
A. G. DuMez. The second edition was published in 1937.

1930 “Inorganic Pharmaceutical Chemistry” by Charles H. Rogers.
The second edition appeared in 1936 and the third in 1943.

1941 “Organic Chemistry” by Eldin V. Lynn.

1941 “The Chemistry of Organic Medicinal Products” by Glenn L. Jen-
kins and Walter II. Hartung. The second edition appeared in 1943.

Books on the History of Pharmacy.—Books by American
writers having to do with the history of medicine and the sciences
are numerous, but texts on the history of pharmacy are few in
number. Much pharmaceutical history, however, is to be found
in books on the history of medicine, botany, and chemistry.
For this reason it is necessary to include such titles in a list of
references for the history of pharmacy.

The Historical Section of the American Pharmaceutical
Association was organized in 1902 and has held sessions each
year at the time of the ahnual convention of the association.
During these years more than 500 papers upon various phases of
historical pharmacy have been presented before the section. A
number of these have been published, but the great amount of
information that is available in such a list of papers lies buried in
the archives of the association to be made available, we hope, by
able historians of the future.
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“The Pharmaceutical Syllabus’ (tentative fifth edition)
outlines the course of the history of pharmacy in considerable
detail. Included, also, are outlines for the ethics and literature
of pharmacy. To give serious study to these three subjects in
one course is no small task, but they are all deserving of attention
in a modern curriculum dealing with the study of pharmacy.

In the Journal of the American Pharmaceutical Association for
1936 to 1939 are to be found lists of texts on the history of
pharmacy that should be helpful to students.! A selected list of
these references is given here in chronological order, with the
author, title, and publisher. In some cases this information is
not complete. A brief comment or statement is given relative
to each text.

Pareira, J. “The Elements of Materia Medica and Therapeutics,” 3d
Amecrican ed., Vol. 1 (1852), Vol. 2 (1854), edited by Juseph Carson.
These volumes have becn referred to as an encyclopedia of materia
medica.

PaiLLipPE, A. ‘“Histoire des apothicaires,” 1853. The book is written by
a physician and is the first attempt at writing a history of pharmacy.

Lupwig, H. ‘““Geschichte der Apotheker,” 1858. Ludwig’s book of 1,122
pages contains extensive data on the outstanding pharmacists in Europe
over a period of six centuries.

BELL, J., and T. REpwoop. “Historical Sketch of the Progress of Phar-
macy in Great Britain,” 1880. The first part of the book was written in
1842 by Jacob Bell. Theophilus Redwood’s long period of constructive
pharmaceutical service makes it authoritative for British pharmacy.
Copies are still available.

Prrers, II.  “Pictorial History of Ancient Pharmacy,” 1899. Translated
from the German by William Netter. The book is out of print, but
copies may still be available. It is very readable and well illustrated.

AnprE-PonTIER. “Histoire de la pharmacie, moyen age, temps moderne,”
1900. This book of 729 pages is devoted largely to the history of
French pharmacy.

ScueLenz, II. “Geschichte der Pharmazie,” 1904. This is a standard
work of 935 pages and is in some respects the most comprehensive
treatise upon the subject. It i3 really not a history but an encyclopedia
on innumerable subjects pertaining to pharmacy and is valuable as a
reference.

Barrerr, C. R. B. “History of the Society of the Apothecaries,” 1905.
A detailed history of the Society of the Apothecaries from 1617 to 1780.

1J. Am. Pharm. Assoc. 26, 1172 (1936); 26, 1106 (1937); 27, 1118 (1938);
28, 923 (1039).
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“Half a Hundred Years of Development,” Druggists’ Circ. 51, 1-194 (Janu-
ary, 1907). To celebrate their Golden Jubilee the Druggists’ Circular
for January, 1907, was dedicated to the history of pharmacy in America.
There are many interesting papers upon all phases of American phar-
macy in this issue. Pictures of many illustrious pharmacists of the
period are included.

Woorron, A. C. “Chronicles of Pharmacy,” 1910. A good reference in
two volumes, with fine illustrations.

KeLny, H. A. “Some American Medical Botanists,” 1914. The book
contains interesting sketches of some of our great medical botanists.
Kremers, E.  “Bibliographical Guide for the Students of the History of

Pharmacy,” 1916. .

Bruntz, L., and M. JaLoux. “Plantes officinales,” 1918. It is not so
indicated in the title but there is a valuable general account of the
pharmacopoeias of the world up to the time the book was published.

Farck, A. “Die Arzneibiicher,” 1920. This book gives an extended
account of the pharmacopoeias of the world.

ENgLaND, J. W. “The First Century of the Philadelphia College of Phar-
macy, 1821-1921,” 1922. A detailed history of America’s first
college of pharmacy. A supplement for the years 1921-1931 is also
available. '

RAUBENHEIMER, O. “Early History of Pharmacy of America.” This is
a short history of 21 pages that appeared in the pharmacy number of
Medical Life 33 (No. 2), (1926).

LAaWaLr, C. H. “Four Thousand Years of Pharmacy,” 1927. An interest-
ing book but in no sense a history text. It is illustrated.

SarToN, G. “Introduction to the History of Science,” Vol. I, 1927. This
and succeeding volumes constitute a helpful reference book on the
history of the sciences.

UrpaNg, G. “Wesen und Bedeutung der Geschichte der Pharmazie,”
1927. ‘This booklet of 41 pages discusses the importance of the history
of pharmacy.

“Plough Court—The Story of a Notable Pharmacy,” 1927. The book
gives an interesting history of the old Plough Court Pharmacy in
London. It is well illustrated and documented. The story in no way
pertains to American pharmacy; yet it portrays the development of a
pharmaceutical house that is known throughout the world and hence
is of great interest.

Singer, C. “From Magic to Science,” 1928. English herbals, magic, and
science are discussed in an interesting and readable manner. There
are 108 figures and 14 colored plates.

WmuMER, C. P.  “The College of Pharmacy of the City of New York—A
History,” 1929. An intimate history of the college.

TuompesoN, C. J. 8. “The Mystery and Art of the Apothecary,” 1929.
This is an invaluable and interesting book written by an author in the
field. '
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‘“Revue d’ histoire de la pharmacie” is issued as the Bulletin de la Societé
d’ histoire de la pharmacie. Volumes 1, 2, and 3 appeared in 1930, 1931,
and 1932, respectively. Later volumes have been published also.

Stuses, 8. G. B, and E. W. Briga. “Sixty Centuries of Health and
Physic,” 1931. This is a valuable reference book. It contains an
interesting account of health, disease, and superstitions from ancient
to modern times. It is illustrated with plates and is well documented.

BranToN, W. B. “Medicine in Virginia in the Eighteenth Century,”
1931. Chapter 3 is an interesting account of early pharmacies and the
drug business in America.

pE RosemonT, L. R. “Histoire de la pharmacie a travers les fges,” 1931.
This is a work of 1,266 pages in two volumes and is perhaps the best
general history of pharmacy published in France.

ApLUNG, P. A, and G. UrpanG. “Grundriss der Geschichte der deutschen
Pharmazie,” 1935. This treatise of 647 pages is a general history of
pharmacy in Germany and should be of value to teachers of the subject.

Grier,J. ‘A History of Pharmacy,” 1937. A history of ancient medicine,
alchemy, herbal remedies, animal drugs, and modern pharmacy in
Great Britain. .

ARBER, A. “Herbals, Their Origin and Evolution,” A Chapter in the
History of Botany 1470-1670, 1938. The book is well written and
interestingly illustrated.

ORNSTEIN, M. “The Role of the Scientific Societics in the Seventeenth
Century,” 1938. A treatise on the learned societies, colleges, and
journals of Europe and England. An earlier edition was published in
1913.

KrEMERS, E., and G. Urpang. “History of Pharmacy,” 1940. This first
real American text on the history of pharmacy is excellent as a guide
and a survey. To read it is to become convinced that pharmacy is a
profession and deserves to be considered an ancient and honorable
calling. Every pharmacist should read it.

CooPER, J. W. “Tutorial Pharmacy,” 3d ed., 1941. The first 39 pages
are devoted to the History of Pharmaceutists, and Chap. 31 is an
Outline of the Development of Bacteriology.

Journals of Pharmacy.—An interesting phase of the history
of American pharmacy is to be found in a study of the pharma-
ceutical journals. Numerically speaking, the United States has
had more than its share of journals devoted to, or of interest to,
pharmacy but as to their quality one might raise many questions.

The American Journal of Pharmaceutical Education for April,
1943, contains a list of more than 500 titles of pharmaceutical
journals of which the majority are American,

This list shows that many of the journals went through various
changes in titles and numerous consolidations. An even larger



116 PRINCIPLES AND PROCESSES OF PHARMACY

number ceased to exist after a few years or, in a few cases,
within a few months. Though so many pharmaceutical journals
were short-lived, there still remains a list that is entirely too long,
most of which are trade journals of local or otherwise restricted
interest.

It is an interesting historical fact that the appearance of these
many journals coincided with other developments in American
pharmacy such as the growth of schools and colleges, state
associations, state laws governing the practice of pharmacy, and
state boards of pharmacy. These developments are evidence of
a rapidly growing profession in a country that extended its
frontiers westward within the short period of a few decades. It
would seem, therefore, that the great number and variety of
pharmaceutical journals reflect the pharmaceutical response to
the changing social, economic, and political conditions which
were to be found in the United States following the Civil War.

It is not an easy task to evaluate the many journals in phar-
macy. For the most part, they represent trade interests, and
these interests are not much concerned about the nature and
character of pharmaceutical publications inasmuch as they are
primarily motivated by the ways and means of advertising.
Conversely, professional pharmacists and pharmaceutical edu-
cators are not, as a rule, interested in trade journals, and the
situation remains unimproved. In fact, several of the older
semiprofessional journals that used to furnish good reading for
practicing pharmacists have, in recent years, become more
sensational and less valuable.

In 1940, Ellsworth! made an interesting study of the journals
of pharmacy. He had 114 journals evaluated by a group of
pharmaceutical educators. In this list were journals on the
subjects of chemistry, biology, and medicine as well as pharmacy.
He writes,

Trade journals do not appear in the top half. This should be hearten-
ing to those who believe that the fundamental chemical, biological, and
medical disciplines should dominate education in pharmacy. L1kew1se,
it shows that the trade journals do not rank high in the opinion "bi the
professors of pharmacy.

1R. E. ELLsworTH. “An Evaluation of Pharmacy Journals,” Am. J.
"Pharm. Education 4, 14-19-(1940).
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He does not dismiss the problem but goes on to say,

The place of the trade journals in a pharmacy library would seem worthy
of discussion. Some of these are purely commerecial, serving as advertis-
ing media for all kinds of goods. Some professors argue that trade
journals have no place in the library. Others maintain that they are
needed for their negative values. In other words, the instructors can
analyze and expose fallacious advertising for the students. Instructors
who are interested in the problem of controlling the sale and use of
quack remedies will need the trade magazines, both honest and unscru-
pulous. Their chief danger in a pharmacy list lies in their attractive-
ness, which will often seduce a student’s attention and use his valuable
time.

The reader is referred to this paper for details. It will be
observed that the trade journals, some of which are widely
distributed, are very low on the list. It might be enlightening
to have other evaluations, especially from those practicing
pharmacy.

Many years ago Rusby! wrote critically of the influence of
pharmaceutical and medical journals upon materia medica.
He referred to the past when it was not uncommon for physicians
to be stockholders in companies that manufactured nostrums.
He writes,

The influence of the medical and pharmaceutical journals upon these
conditions should not be overlooked. With few exceptions, these
agencies have led a dual life, the one represented in their editorial
management, the other in their advertising pages. To criticisms, they
reply that the reader is to look in the editorial portions for such princi-
ples as the journal espouses, and for such advice as it is disposed to give.
Those who prefer to accept information and advice from the interested
parties who advertise are to regard the advertising pages as so much
space hired by the advertiser, for stating his case, for which the jeurnal,
as a moral agent, assumes no responsibility. Not only is this view
incorrect and improper, but its influence and effect upon the materia
medica have been unqualifiedly bad. Even if left to themselves, neither
the lay nor the professional public will dissociate the influence of the
jour. .1 from that of its advertisements, and as a matter of fact, the
journals usually endeavor to make themselves as useful as possible to

1H, H. Russy. “Fifty years of Materia Medica,” Druggists’ Cire. b1,
20-43 (1907).
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dishonest advertisers. On the whole, it is not too much to say that the
advertising of unworthy things in the medical and pharmaceutical
journals has been one of the most potent influences in the corruption of
materia medica.

Since Rusby wrote these lines the Journal of the American
Pharmaceutical Association has appeared. Published monthly,
it has been the organ of the American Pharmaceutical Associ-
ation and has maintained an effective editorial and professional
policy. Inasmuch as fewer than 5 per cent of the pharmacists
of the country hold membership in the association, the influence
of the journal, although very good, has not been extensive. In
1940 the name of this journal was changed to the Journal of the
American Pharmaceutical Association, Scientific Edition, and a
new monthly journal was created with the title Journal of the
American Pharmaceutical Assoctation, Practical Pharmacy Edition.
This is especially designed to interest the pharmacists, and
arrangements have been made with a number of the state
agsociations to have their membership receive this new journal,
offering an extended service by the offices of the Association
located at Washington and help to the pharmacists of the
country.

The American Journal of Pharmaceutical Education appeared
first in 1936. It is published quarterly and is the organ of the
American Association of Colleges of Pharmacy. While it is of
primary interest to those in teaching, it should interest every
professionally minded pharmacist. It reflects the high scholastic
and professional standards of the leadership of American phar-
macy to be found in our colleges of pharmacy.

An association journal of interest is the Bulletin of National
Association of Boards of Pharmacy. It is published monthly at
Chicago by the secretary of the association and carries news of
interest to the members of the state boards of pharmacy.

The newspaper of American pharmacy is Drug Topics, pub-
lished weekly in New York City by the Topics Publishing Co.
It has the largest circulation perhaps of any of the pharmaceutical
journals, being sent free to store owners. This is made possible
by the extensive amount of advertising it carries.

The oldest journal of pharmacy in America is the American
Journal of Pharmacy, which has been published by the Phila-
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delphia College of Pharmacy since 1825. This journal has
remained professional from the beginning. From its volumes
can be obtained a continuous picture of American pharmacy not
to be found elsewhere.

In 1857, the second oldest American journal of pharmacy was
founded. It was called the American Druggists’ Circular and
Chemical Gazette and later became known as the Druggists’
Circular. It consolidated with Drug Topics in 1940. In January,
1907, the Druggists’ Circular issued a Golden Jubilee number that
contains 194 pages of interesting accounts of persons and events
in American pharmacy. A journal that is well known and widely
read is the National Association of Retail Druggists’ Journal.
This is essentially a journal devoted to trade interests, but in
recent years it has given attention to professional problems. It
is published bimonthly at Chicago.

Several journals that were widely read a generation ago are
no longer published. Among them were the Pharmaceutical Era,
Spatula, and Midland Druggist. Among the older journals that
still survive and have not yet been mentioned are the American
Druggist, Merck Report, Northwestern Druggist, Oil, Paint and
Drug Reporter, Pacific Drug Review, and Southeastern Drug
Journal.

In 1933, Meyer! published a list of pharmaceutical journals
by states. Naturally a larger number of these periodicals are
to be found in those states which have large cities. This paper
was published with the thought that those interested would
report errors, omissions, etc., which would aid in drawing up a
more nearly complete and correct hst but the response was not
encouraging.

Some educators in the schools of pharmacy feel that journals
are adjuncts to good teaching and think that students in phar-
macy should know the better journals in the field. A good way
to accomplish this is for teachers to assign a number of journal
references for each student to read and report on. The attitude
of editors and publishers of journals is not like that of educators.
As a consequence, certain features in the journals result in

¥ M. MEever. “The Pharmaceutical Journals of the United States,”
J. Am. Pharm. Assoc. 23, 424-9 (1933).
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inconvenience to teachers and students. In 1939, Lee! pointed
out the weaknesses that, if corrected, would make many pharma-
ceutical journals more useful. This applies especially to the
trade journals. Among other things it was stated that any
number of journals (1) do not page consecutively through the
volume and (2) do not publish an index for the volume, both of
which make it difficult to locate articles in bound volumes.
Earlier in this chapter it was suggested that these journals are
essentially mediums of advertising. For this reason, the reading
matter is often hard to find or at least is inconveniently placed.
It is perhaps too much to expect such journals to serve well
both the advertiser and the student. It will be observed that
the most worth-while technical and professional literature is not
obscured by advertisements. The excessive advertising that is
carried by the trade journals certainly makes binding them for
future use rather questionable. Perhaps such journals should be
read for their current news and then discarded.

It is not necessary here to give the reader a detailed description
of the ‘journals. Every school of pharmacy should have a
library accessible to the students, so that they may become
familiar with current periodicals. Professional journals, even
those representing trade interests, carry information about new
items. Persons in the profession should read the journals in
order to be informed, but it often happens that the long, busy
hours required of pharmacists do not allow them sufficient time
for productive reading. There are those who feel that the pro-
fession of pharmacy will improve only as those who are part of it
become more professional in their attitude. This in turn will
be reflected in the kind and amount of literature they read.

A selection for such study and use by students of pharmacy is
given here. For each there is an abbreviation, the date of
founding, the title or titles, consolidations and, if no longer
published, the date it ceased to be published, and the city in
which it is published. This constitutes a brief history of the
journals. For a much more extensive list of journals devoted to
pharmacy and its allied sciences, that prepared by the Committee
on Libraries of the American Association of Colleges of Pharmacy

1C, 0. Les. “How the Pharmaceutical Journals Could Help the
Teachers of Pbarmacy,” Am. J. Pharm. Education 4, 24 (1939).
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[Am. J. Pharm. Education T, 187-217 (1943)], the “List of
Periodicals’’ abstracted by Chemical Abstracts (1936 and 1942),
and the “Union List of Serials’’ should be consulted.

PHARMACEUTICAL JOURNALS,
THEIR ABBREVIATIONS AND HISTORY

Am. Druggist
New Remedies, 1871-1883
American Druggist, 1884-1893
American Druggist and Pharmaceutical Record, 1893-1923
American Druggist, 1923-——  New York
(Absorbed Aromatics, March, 1932)
Am. J. Pharm,
Journal Philadelphia College of Pharmacy, 1825-1835
American Journal of Pharmacy, 1835 Philadelphia
(The journal contains some abstracts)
Am. J. Pharm. Education
American Journal on Pharmaceutical Education, 1937——. Lincoln, Neb.
Am. Perfumer
American Perfumer and Essential Oil Review, 1906-1936
American Perfumer, 1936-1940
American Perfumer and Essential Oil Review, 1940—— New York
Am. Professional Pharmacist
American Professional Pharmacist, 1935—-—-. New York
Apoth.
New England Druggist, 1883-1903
Apotheeary and New England Druggist, 1993-1934
Apothecary, 1994+——  Boston
reh, Pharm.
Archiv der Pharmazie, 1822-1832, united with Magazin fiir Pharmazie
to form
Annalen der Pharmazie, 1832—1834
(The Archiv der Pharmazie separated from the Annalen in 1834)
Archiv der Pharmazie, 1835-1924
Archiv der Pharmazie und Berichte der deutschen pharmazeutischen Gesell-
schaft, 1924 Berlin
Australasian J. Pharm.
Australasian Journal of Pharmacy, 1886——. Melbourne
Brit. Chem. Physiol. Abstracts
British Chemical Abstracts, 1926-1939
British Chemical and Physiological Abstracts, 1939——. London
Bull. Lloyd Library
Bulletin Lloyd Library, Botany, Pharmacy, and Materia Medica, 1902——.
Cincinnati
Can. Pharm. J.
Canadian Pharmaceutical Journal, 1868——. Toronto
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Chem. Abstracts
Chemical Abstracts, 1907——. Columbus
(Section 17 is devoted to pharmaceutical topics)
Chemist and Druggist
Chemist and Druggist, 1859——, London
Chem. Zenir.
Chemisches Zeniralblatt, 1897——. Berlin. (Contains abstracts)
Deut. Apoth. Ztg.
Apotheker Zeitung, 1886-1933
Standeszeitung Deutscher Apotheker, 1933-1934
Deutsche Apotheker Zeztung, 1934——. Berlin
Drug Cosmetic Ind.
Weekly Drug Markets, 1914-1916
Drug and Chemical Markets, 1916-1926
Drug Markets, 1926-1932
Drug and Cosmetic Industry, 1932——. New York
Druggists’ Circ.
American Druggists’ Circular and Chemical Gazette, 1857-1866
Druggists’ Circular and Chemical Gazette, 18661906
Druggists’ Circular, 1907-1940. (Consolidated with Drug Topics,
November, 1940) New York
Drug Topics
Drug Topics, 1883——. New York
Drug Trade Weekly
Drug Trade Weekly, 1918-1922, with Pharmaceutical Era, 1923-1928,
again as
Drug Trade Weekly, 1928—-. New York
Ephemeris Materia Med., Pharm., Therap., Squibb’s
An Ephemeris of Materia Medica, Pharmacy, Therapeutics, and Collateral
Information, Squibb’s, 1882-1904. New York
El Farmaceutico
El Farmaceutico, in Spanish. New York
Indian Eastern Druggist
Indian and Eastern Druggist, 1920——. TLondon
Interstate Druggist
Midland Druggist, 1899-1909
(Absorbed Pharmaceutical Review and Pharmaceutical Archives, 1909)
Midland Druggist and Pharmaceutical Review, 1909-1926,
Interstate Druggist, 1926——. Columbus, Ohio
J. Am. Pharm. Assoc.
Journal of the American Pharmaceutical Association, 1912-1940. Suo-
cessor to the Proceedings of the American Pharmaceutical Assoriation,
1852-1911, and the Bulletin of the American Pharmaceutical Association,

19061911
(The Proceedings of this organization contained abstracts)
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J. Am. Pharm. Assoc. Practical Pharm. Ed.
Journal of the American Pharmaceutical Association Practical Pharmacy
Edition, 1940——. Washington, D.C.
J. Am. Pharm. Assoc. Sci. Ed.
Journal of the American Pharmaceutical Association Scientific Edition,
1940——. Baltimore
J. pharm. chim.
Bulletin de pharmacie, 1809-1814
Journal de pharmacie et des sciences accessoires, 1815-1841
Journal de pharmacie et de chimie, 1842——. Paris
Liebig’s Ann. Chem.
Magazin fir Pharmazie und Experimental Kritik, 1823-1831
Annalen der Pharmazie, 1832-1842
Annalen der Chemie und Pharmazie, 1843-1872
Liebtg’s Annalen der Chemie, 1873——. Heidelberg
Merck Rept.
Merck’s Monthly Report, 1892-1892
Merck’s Market Report, 1892-1893
Merck’s Market Report and Pharmaceutical Journal, 1893-1895
Merck Report, 1896——. New York
Mfg. Chemist
Manufacturing Chemist and Pharmaceutical, Cosmetic and Photographic
Trade Journal, 1930-1932
Manufacturing Chemist and Pharmaceutical, Cosmetic, and Perfumery
Trade Journal, 1932-1936
Manufacturing Chemist and Pharmaceutical and Fine Chemical Trade
Journal, 1936——. London
N.A.B.P. Bull. (Natl. Assoc. Boards Pharm. Bull.)
National Association Boards of Pharmacy Bulletin, 1935——. Chicago
N.A.R.D.J. (Natl, Assoc. Retail Druggists’ J.)
National Association Retail Druggists’ Notes, 1902-1913
National Association Retail Druggists’ Journal, 1913——. Chicago
Northwestern Druggist
Northwestern Druggist 1899——. St. Paul, Minn.
(Absorbed the Wisconsin Druggist Exchange in 1902 and the Official
Register in 1927)
0, Paint Drug Reptr.
Oil, Paint and Drug Reporter, 1871——, New York
(Absorbed New York Druggists’ Price Current, 1874
Absorbed Drug, Paint, and Oil Trade, 1875, Philadelphia
Absorbed New York Drug Bulletin, 1875
Absorbed Soap Makers Journal, 1882
Absorbed il and Paint Review, 1883
Absorbed Weekly Drug News and Prices Current, 1885
Absorbed International Petroleum Reporter, 1922)



124 PRINCIPLES AND PROCESSES OF PHAKMACY

Pacific Drug Rev.
Pacific Drug Review, 1888——. Portland, Ore.
Pharm. Abstracts
Pharmaceutical Abstracts, 1935——, Washington
Pharm. Acta Helv.
Pharmaceutical Acta Helvetiae, 1925——. Zurich
(Scientific supplement to Schweizerische Apotheker-Zeitung)
Pharm. Arch.
Pharmaceutical Archives, 1898-1903. Milwaukee
(Consolidated with Midland Druggist and Pharmaceutical Rev