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Retrospective Aspect of Modern Pharmaceutical Studies in Japan

and Memory of My Life Working in Pharmaceutical Science*!
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Summary

The history of pharmacy in Korea from the era
‘Dangun Mythology’ to the present day was reviewed
briefly with special emphases on the beginning of
pharmaceutical education, the introduction of modern
pharmaceutical education, the establishment of mod-
ern educational institutions, the evolution of a new 6-
year pharmaceutical education program, and the sepa-
ration of drug prescribing and dispensing.
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Introduction

The western medico-pharmaceutical system came to
India through the colonizers from Europe. The process
of European colonization made a beginning when the
Portuguese explorer Vasco da Gama reached Calicut on
the western coast in 1498."% This started a new era in
the relations between Asia and Europe. The English
East India Company was founded in 1600 and Dutch
one two years later. There emerged Dutch and English
settlements in India. The Portuguese’ designs were
disrupted. On the Indian soil the Portuguese were left
with Goa, Daman and Diu. In the seventeenth century,
the English merchants acquired rights to trade from
Surat, Bombay, Coromandal coast and Bengal, where
they established factories and reaped immense profits.
By end of the century, the French also entered the field
and set up their factories at Pondicherry in the south
and Chandernagore in Bengal. Ultimately, the rivalry
worked in favour of English and ousting of Holland
and France. By the end of the nineteenth century India
was transformed into a classic British colony. The
British India was ruled by direct executive authority of
the viceroy, and the rest of the country made up of
princely states was ruled indirectly. Indian economy
and social development were completely subordinated
to British economy and social development.

India attained independence in 1947, the subconti-
nent having been divided into India and Pakistan, the
latter comprising of eastern and western wings. Goa
and other Portuguese possessions were liberated in
1961. Burma had separated from India in 1937.

The medical personnel in the employ of the East
India company and later of the British Crown were
instrumental in the introduction of the western medi-
cal system and bringing it to the state that it became
the official system of health care** The Indian Medi-
cal Service (I.LM.S) which had its advent in the seven-
teenth century was essentially a military service,

though a large proportion of its members were general-
ly in civil employment. The western medical education
in India owes its origin, almost entirely to the IL.M.S.
Close to the independence of the country there were 19
medical colleges giving instructions leading to medical
degree and there were an equal number of medical
schools training licentiates. In the early 1940s, there
were about 35,000 licentiates and 12,000 graduates. By
the mid 1940s there were 7,702 hospitals and dis-
pensaries in British India.

For medical instructions and also to strengthen the
introduction of western materia medica, the pharmaco-
peias of the British origin were provided.” For materia
medica classes Phillip’s English translation of the
London Pharmacopceia was prescribed. Hindustani
versions of the Pharmacopoeia became available as
early as 1824 ; these were in Devnagri and Persian
scripts. Revised translations were made in 1840s. Even
a translation in Bengali was prepared. The Pharma-
copoeia of India 1868 published under the authority the
of Secretary of State of India included articles which
were official in the British Pharmacopoeia 1867, in addi-
tion to selected indigenous products of India. The
official 1868 pharmacopoeia continued in vogue until
around 1885, when British Pharmacopoeia 1885 was
made the sole authority on all matters relating to phar-
macy. The British Pharmacopoeia 1898 had the 1900
Indian and Colonial Addendum. The British Pharma-
copoeia 1914 which followed was prepared to make it
suitable for the whole British Empire. The pharmaco-
poeia was considered to be a kind of ‘imperial pharma-
copoeia’ and included certain drugs of Indian origin.
The British Pharmacopoeia 1932 included no drug from
the colonies in particular. The British materia medica
by now had developed a strong hold. Though there
was advocacy for a separate Indian pharmacopoeia but
all that happened was publication of the Indian
Pharmacopoeial List 1946, which was intended to serve
as an Indian supplement to the British Pharmacopoeia
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1932.

The drugs required to keep the new medical system
going were generally not available in India. The drugs
and related items had to be imported from overseas to
sustain the new system, which had been successfully
introduced.”” The drugs industry in India was at a
rudimentary stage. The yearly turnover was just
rupees 100 million for a vast country of the size of
India. All type of medicinal, pharmaceutical and bio-
logical products were imported into British India. The
focus of imports was more on finished products, pre-
pared from the drugs of foreign origin and also from
Indian exports. The retail and wholesale drug trade
continued to be largely dependent on imports. The
most valuable was the business in proprietary and
patent medicines, which mainly originated abroad.

Modern Pharmacy in Colonial India

In colonial India there existed medical subordinates
by the titles of apothecaries and hospital assistants.”
They took care of the pharmaceutical functions at the
higher level. Apothecary class carried out duties with
European troops, hospitals and depots. The Civil
apothecary class operated only in the Madras Presiden-
cy. The hospital assistants worked with native troops
and civil hospitals. These classes were later abolished.

There was a chemists and druggists’ class run at the
Madras Medical College from 1870s ; in 1937, the chem-
ists and druggists’ class was also started at Medical
College, Vishakapatnam.? This was the only course of
its kind and standing in colonial India, which was
geared to provide qualified manpower for pharmacy
practice. The course was run on the lines of such
instructions imparted by the Pharmaceutical Society
of Great Britain. The class in the Madras Presidency
was not really popular. It attracted only a few stu-
dents. For want of statutory support the students
coming out did not have in view any assured job
placements. These professionally qualified chemists
and druggists organised themselves into the
Pharmaceutical Society of India at Madras, in early
part of the twentieth century.®” The Society remained
a voluntary organization and spearheaded the move-
ment for improvement of the quality of pharmacy
practice. The Society kept its membership open only
to qualified chemists and druggists/diplomates of
pharmacy. As such its area of operation remained only
the Madras Presidency, since nowhere else qualified
pharmacists of the type were trained in British India.
In 1949, when the Society stood dissolved its member-
ship was 56 only.

There was a class of compounders ; at places the
term dispenser was used for them."” Compounders
were low-level practitioners of pharmacy. The term
‘compounder’ is nowhere to be found in any of the
standard works on civilian pharmacy history. The title
got into widespread use in the Indian subcontinent

during the colonial days. The year of introduction of
the term and its assuming pharmaceutical meaning in
the Indian colony is uncertain ; it came to India from
its usage in the British army in the much olden days.
The lowly category of compounders received no
formalized training till for the first time the process of
education started in Bengal in 1881. Later, the training
schemes also started operating in Madras. The train-
ing of compounders in Bengal and Madras Presidencies
got to be better organised. There did not develop any
all India pattern of their training and education. The
prerequisites and periods of training varied.

In general, in the pre-independence India the situa-
tion with regard to pharmacy practice remained pa-
thetic. There was a microscopic number of qualified
chemists and druggists in Madras Presidency. Other-
wise, the dispensing was left in the hands of ill-
prepared legion of compounders. The job requirements
for the compounders were not adequately defined. The
compounder just remained ‘a utilitarian appendage’ of
the medical system. The compounders were ‘grie-
vously ill paid, their salaries were ‘scandalously low.
The compounders were despised and disparaged as
professionals. They commanded little at no prestige on
the social scale. They remained at low rung of the
society. Such was the so-called professional lot in-
herited as legacy on independence ; the number of
compounders was nearly 27,000 at the time. The blame
was not to be on the mortals who chose to work as
compounders to earn their livelihood. The fault lay
with the system. Every care was taken to put the
western system of medicine on strong footing through
education of medical personnel from 1835 onwards. No
serious governmental efforts were made to produce
pharmaceutical manpower of adequate quality.

The Health Survey and Development Committee
(1943-45) of the Government of India brought out that
at the time the number of doctors available was 47,500
(for population of 300 million, giving ration of 1 to 6,000)
and there were only 75 qualified pharmacists (1 to
4,000,000 ratio to the population) in the country.'” Ap-
parently, the compounders were considered inade-
quately qualified to be counted as pharmacists.

It may be mentioned that the status of pharmacy in
the Portuguese possessions was much better than rest
of colonial India.'¥ With the doctors coming from
Portugal there was always a pharmacist. In the year
1846, a Medical School was opened and in the same
school there was School of Pharmacy. Before libera-
tion, the Goa School was conducting a three-year diplo-
ma in pharmacy course, after the secondary school
education ; the course was relatively of higher stand-
ard. If the British had done what the Portuguese did in
colonial Goa, the complexion and orientation of twenti-
eth century pharmacy in India would have been alto-
gether different. This is a paradox of history, which
defies a plausible explanation.
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On introduction of the new medical system in India,
there naturally followed the emergence of pharmacy
houses, to meet the requirements for western drugs
and other supplies.”¥ The European establishments,
generally managed by the British started appearing
from the early nineteenth century.!” In the British
Empire, India was a place for doing lucrative business.
It is understandable that European chemists and drug-
gists also found this land promising for practising their
profession. They were attracted to the locations where
population of the British was large enough to provide
good returns. The British population was mostly con-
centrated in the big metropolitan towns and canton-
ment locations. As the time passed several of other
towns also got to have European pharmacies. Delhi
received attention after the capital shifted to it from
Calcutta in 1911. The summer resorts too were reached
for business harvest. The main hill stations frequented
by the Europeans were Simla, Mussorie, Nainital and
Darjeeling in the Himalayas, Ootacamund and Conoor
in the Nilgiris, and Mahableshwar in the Bombay Pres-
idency. The civil and military services’ personnel and
their families constituted the main clientele whose
pharmaceutical needs were catered by the European
druggists’ establishments. Otherwise the number of
drug purchasing public reaching the European estab-
lishments was small, and they were from the rich
native gentry. The common people could not afford to
pay the ‘Europe prices.

The European chemists and druggists also added
other profitable lines to their business. The chemists
proved to be successful businessmen. Nearly all of
them were manufacturers of aerated waters, the
demand for which was enormous. The chemists spread
their business net fairly wide. Certain of them also
became manufacturing chemists and analysts. The
supply of photographic apparatuses, surgical instru-
ments, hospital furnishings, toilet requisites, and wines
and liquors were other branches of interest. A few
even had printing presses. One drug house had its own
weekly newspaper. Another had an auction mart. In
general, the European drug houses developed into mer-
chandise and departmental stores. The chemists felt
that more varied were their stocks, the more would be
returns from their pharmacy departments. So, as it
was, the prescription pharmacy practice was generally
combined with dealing in general merchandise. In
certain of the establishments the dispensing may have
constituted a small part of the whole business.

The European business buildings were imposing and
palatial. Several retail and drug establishments were
much larger than any in England. The pharmacies in
Bombay and Calcutta were splendid places. Looking at
an establishment of an English pharmacist in India and
comparing it with an ordinary pharmacy in England,
brought to mind contrast between a mansion and a
villa.

The European chemists and druggists were a pros-
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perous community. The establishments made princely
earnings. The business was good, particularly in the
second half of the nineteenth century. By turn of the
century, the business did not remain fortune making as
before.

In later years certain of the European establishments
came under Indian management. There were also
many standard firms all over the country which
started through Indian ownership and maintained
business under Indian management.'”

It may be mentioned that in colonial India there were
all sorts of conditions of chemists’ shops. Since there
were no drugs or pharmacy laws in the country, there
was hardly any restriction on opening of drug shops.
Some of the druggists were doing legitimate business
and there were also small-time drug dealers trying to
make a living. For want of statutory controls the
appellation chemists and druggists must have been
freely used.

Notwithstanding the existence of some standard
pharmacies, the overall situation with regard to drugs
and practice of pharmacy remained of grave concern.
Tosay it again there were no relevant legal restrictions
for control of drugs and practice of pharmacy. There
were malpractices in import and sale of drugs. The
absence of adequately qualified pharmaceutical per-
sonnel compounded the sad state of affairs. The public-
spirited people were perturbed by the situation, as it
existed. The media of the time raised voice against
sickening scenario as it prevailed. The pressure kept
on building for provision of adequate measures. The
volume of the opinion generated, professional, commer-
cial and lay, reached a crescendo and the Government
could no more be deaf to the rising pitch of criticism.
The Government of India almost stood compelled to
appoint the Drugs Enquiry Committee in 1930 to study
the issues and recommend measures for correcting the
prevailing conditions.'”

The Drugs Enquiry Committee (1930-31) made sever-
al worthwhile recommendations.!” The Committee
recommended that there should be central legislation
to control drugs and pharmacy. The legislation might
consist of either a combined drugs and pharmacy act,
or a separate drugs act and a separate pharmacy act.
To advise in making rules to carry out the objects of
the act, creation of an advisory board was recom-
mended. A central laboratory was required to be estab-
lished. Compilation of Indian Pharmacopoeia was
recommended. These were some of the salient recom-
mendations.

The Government of India did not feel an urgency of
taking action on the recommendations of the Drugs
Enquiry Committee."” The Government of India awak-
ened by the pressure from the profession and educated
public, came up with a half-hearted measure, not fully
honouring recommendations in the Drugs Enquiry
Committee Report, submitted six years earlier, and

introduced Import of Drugs Bill in the Indian Legisla-
tive Assembly in October 1937. The Bill intended to
regulate the import into British India of drugs and
medicines. This piecemeal approach was not welcome.
The professional opinion was for a statutory legislation
to cover import, manufacture, storage and sale for
drugs. The Bill was ultimately withdrawn.

Now the Government of India decided to introduce a
comprehensive bill pertaining to control of drugs. In
February 1940 Drugs Bill was moved before the Legis-
lative Assembly, to regulate the import, manufacture,
distribution and sale of drugs. Though for this stage to
reach, it took nine years after pertinent recommenda-
tion had been made by the Drugs Enquiry Committee,
the legislative process was completed fast at the 1940
budget session itself. Both chambers of the Indian
Legislature passed the bill. In November 1940, the
house was informed of the Governor-General having
given his assent to the Bill.

The institution of the Drugs Act 1940 was an impor-
tant event. As per provisions of the Act, the Drugs
Technical Advisory Board was constituted in 1941.
The Board held its first meeting in November 1942, and
the process of drafting the Drugs Rules under the Act
started. In due course the Drugs Rules 1945 were
published. As a prelude to the passage of drugs control
legislation the Government of India had established
Bio-Chemical Standardisation Laboratory at Calcutta
in 1937. In February 1947, this laboratory was con-
verted to the Central Drugs Laboratory to carry out
statutory functions under the Drugs Act and the Rules.
The stage was now set for legislative control of the
pharmaceutical industry, import, distribution and sale
of drugs. The drugs control really became operational
on the country becoming independent.

From the above overall coverage it is apparent that
the development of pharmacy during the British
regime did not make sufficient headway. When the
medical profession flourished during the colonial India
why the pharmacy did not develop? One reason can be
that the medico-pharmaceutical developments were
guided by the Indian Medical Service personnel and
they did not pay the necessary attention to pharmacy
component. So the government of the day remained
unconcerned.

The other reason is that the pharmacy profession in
the Britain itself had not as yet made a sufficient
impact as part of the health care system. It was in 1841
that the Pharmaceutical Society of Great Britain was
organised. The Society established the School of Phar-
macy in 1842. The chemists and druggists started
scientifically educated. The Pharmacy Act 1852 au-
thorised Society’s Council to set up register of chemists
and druggists, of associates and students and to exam-
ine persons for registration. Earlier to that their educa-
tion left much to be desired. The Pharmacy Act 1868
made pharmaceutical education compulsory, but no
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compulsory curricula were laid out. The personal de-
scriptions pharmaceutical chemist, pharmaceutist, and
pharmacist which had been in common use received
legal recognition through the Pharmacy Act 1908. The
Pharmacy and Poisons Act 1933 made membership of
the Society compulsory for the pharmacists ; till then
the membership had been voluntary. In 1924, the
degree of bachelor of pharmacy was instituted in the
medical faculty of the University of London, and in
1925 the School of Pharmacy was admitted within that
faculty, as a school of the University.

In the historical perspective it has been observed
that the Britain had stood isolated from the profession-
al developments in continental Europe. The major
countries of Europe were more advanced with regard
to status and standard of pharmacy. It has been noted
that ‘A profession based entirely on the art of pharma-
cy, with the purpose of developing the professional and
social standards of its members did not exist in Eng-
land, Wales and Ireland before the 19th century and in
Scotland before the 18th century. In this respect Brit-
ain differs significantly from the other large European
cultural zones."®

The pharmacy as practised in Portugal must have
been on a better footing and that is reflected in the
pharmacy in Goa, a Portuguese possession, having
been ahead of pharmacy them in the rest of India.

Modern Pharmacy Since Independence

During the colonial period the western medical
system, commonly referred to as allopathy got firmly
established. It held the sway and came to have con-
trolling influence on health care. On the country
attaining independence there was no going back. The
regret, however, has been that the pharmacy part had
remained neglected.

The status of pharmacy as we see today is the result
of the sustained struggle of the last six decades. The
coverage next is on the pharmaceutical developments
since India became independent, dealt with under the
heads : Drugs Statutes and Related Developments ;
Pharmacy Act 1948 ;Pharmacopoeias and Formularies;;
Pharmaceutical Education ; Pharmacy Practice ; and
Pharmaceutical Industry. Later, an introduction is
given to the Leading Pioneers of Modern Pharmacy.

Drug Statutes and Related Developments

A reference has been made above to the recommen-
dations of the Drugs Enquiry Committee, formulation
of Drugs Act 1940, establishment of Drugs Technical
Advisory Board, laying of Drugs Rules 1945 and change
of the Biochemical Standardisation Laboratory to the
statutory Central Drugs Laboratory, all this setting the
stage for legislative control of the pharmaceutical in-
dustry, import, distribution and sale of drugs from
early 1947."” The actual operation of the Drugs Act
1940 started on India becoming independent.

Before coming back to the Drugs Act mention may

be made to enactment of the Drugs and Magic
Remedies (Objectionable Advertisements) Act 1954 to
provide for control on the advertisement of drugs in
certain cases, prohibition on advertisement for certain
purposes of remedies alleged to possess magic qualities
and for dealing with matters connected therewith. The
Rules under the Act were published in 1955. Some
amendments to the Act were carried out in 1963.

The Drugs Act 1940 has been amended more than a
dozen times. A brief mention is made here to two of
them. To provide for regulation of manufacture of
cosmetics and prohibition of import and sale of sub-
standard and misbranded cosmetics, the Drugs Act was
amended in 1962 and the act now got to be known as
the Drugs and Cosmetics Act 1940. The scope of the
statute was further widened through the 1964 amend-
ment, bringing the traditional system (Ayurvedic in-
cluding Siddha) and Unani drugs under its purview. A
new Drugs Technical Advisory Board was constituted
for drugs and substances belonging to Ayurvedic and
Unani systems of medicine. In this context certain
modifications were carried out in the 1982 amendment.

The Drugs Rules 1945, now designated as Drugs and
Cosmetics Rules 1945, which came into force in early
1947, have been amended over hundred times since
then.

A long time back during the colonial period there
were laid the Opium Act 1857, Opium Act 1878, Poisons
Act 1919 and Dangerous Drugs Act 1930, which con-
trolled the manufacture, importation, and sale of cer-
tain drugs, but had no precise bearing on the subject of
adulteration or standards of strength. Looking to the
developments in the field of illicit drug traffic and
drugs abuse at the national and international level, the
opium and dangerous drugs enactments were found
wanting. The obligations of certain international
treaties and conventions had also to be met. The new
drugs of addiction as psychotropic substances were
also posing serious problems. As such the Narcotic
Drugs and Psychotropic Substances Act 1985 was
legislated ; the Opium Act, 1857, Opium Act 1878, and
the Dangerous Drugs Act 1930, stood repealed. The
Rules under the new Act were also published in 1985.
The 1988 amendments of the Act further strengthened
the hands of law enforcing authorities.

Pharmacy Act 1948

The Drugs Enquiry Committee had recommended
legislation for the control of pharmacy. An action on
this recommendation was delayed. If the drugs and
pharmacy statutes had come forth simultaneously the
contents of both vis-a-vis each could have been more
realistic. The Pharmacy Act became a reality in 1948.
The Act provides for regulation and practice of phar-
macy. The Pharmacy Council of India constituted
under the Act held its first meeting in May 1949.

The Pharmacy Council of India had to start from
almost a scratch for correcting the then prevailing
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deplorable situation regarding training of personnel
for pharmacy practice. A provision had to be made to
carry along even low level professionals who had no
formal qualifications or training ; engagement in the
compounding of drugs for five years was accepted for
registration as a pharmacist. Without loosing much
time the minimum standard of education for qualific-
ation of a pharmacist was defined by the Pharmacy
Council of India. The Education Regulations 1953 were
framed for the purpose. These regulations laid training
for two academic years for matriculates, or those
having equivalent qualifications, with science as one of
the subjects. A provision was made for students with
intermediate in science qualification to directly join
second year of the course. The course contents were
revised but overall structural pattern of 10+2 and 10+
2+1 continued in the 1972 and 1981 revisions of the
Education Regulations. The Education Regulations
1991 require a total schooling of 10+2+2 years. Efforts
were made during 1990s for making a degree course in
pharmacy as the minimum qualification for practice of
pharmacy. Now the Pharmacy Council of India has
shifted its focus to Pharm. D. study course.

Section 42 of the Pharmacy Act which implies dis-
pensing of medicines being the prerogative of the reg-
istered pharmacists, had to take a long time for coming
into force. The enforcement of the statutory require-
ment could only become a reality in September 1984.

The registration of pharmacists is through the re-
spective State Pharmacy Councils constituted under
the Pharmacy Act. These Councils are playing an
important role in toning up the level of pharmacy
practice. Some of the State Councils have set up drug
information centres and are bringing out publications
of interest to the practising pharmacists.

Pharmacopoeias and Formularies

The work on the national pharmacopoeia had to wait
till the independence.” Indian Pharmacopoeia Commit-
tee was constituted in November 1948. Pharmacopoeia
of India (The Indian Pharmacopoeia), referred to as the
First Edition, was published in 1955, followed by a
supplement in 1960. The pharmacopoeia contained
western and also traditional drugs. The second edition
of the pharmacopoeia appeared in 1966, with a supple-
ment in 1975. The third edition came in 1985, in two
volumes. A notable feature of the new pharmacopoeia
was that the drugs of the traditional system were no
more there. Two addenda, one each in 1989 and 1991,
were published. The new pharmacopoeia, Indian Phar-
macopoeia 1996, gave up the practice of dual naming in
the title, and serial enumeration was also given up.'” It
contained no indigenous drugs. The addenda to the
1996 pharmacopoeia appeared in 2000, 2002 and 2005.

The pharmacopoeia and the addenda continued to be
prepared by the Indian Pharmacopoeia Committee,
reconstituted from time to time. In 2004, there was a
newer development with the establishment of the

Indian Pharmacopoeia Commission (IPC) and hence-
forth the preparation and publication of the pharmaco-
poeia became the responsibility of this body.*” The
headquarters of the Commission are located at the
Central Indian Pharmacopoeia Laboratory (CIPL),
Ghaziabad, UP. The Commission has a three tier struc-
ture consisting of the General Body, Governing Body
and the Scientific Body. The Indian Pharmacopoeia 2007
has been published by the Commission. There have
also been included biotechnology products and herbs
and herbal products.

It may be mentioned that to encourage rational and
economic prescribing there started the practice of
publishing formularies. The first National Formulary
of India (NFI) appeared in 1960, followed by the second
(1966) and third (1979) editions. There has been no
further revision. Revival of a publication of the kind
has been advocated.?”

Pharmaceutical Education

As stated earlier the beginning of pharmaceutical
education in India is traced to the 1870s when Chemists
and Druggists’ class was started at the Madras Medical
College. The course was run on the lines of such
instructions imparted by the Pharmaceutical Society
of Great Britain. The training of compounders was
formally first started in Bengal in 1881. An account
follows next of the graduate and postgraduate educa-
tion."

The nucleus of degree level education was created at
the Banaras Hindu University in 1932, when a B.Sc.
degree course made a beginning, with pharmaceutical
chemistry, chemistry and botany (including pharma-
cogonosy) as elected subjects of study. An integrated
two years course of studies leading to B.Sc. Pharma-
ceutical Chemistry was introduced in 1934, the subjects
of study being pharmaceutical chemistry, pharmacy
and pharmacogonosy. For these pharmacy graduates,
in 1936 a postgraduate diploma in pharmaceutics (Ph.
C.) of one year duration was instituted. A three year
course leading to the degree of Bachelor of Pharmacy
(B.Pharm.) was started in July 1937. With this the BHU
became the first university in India to introduce a
regular B.Pharm. course. Next, the University of the
Panjab, Lahore (now in Pakistan) appeared on the
scene with B. Pharm. course starting in 1944 ; its con-
tinuum is the present University Institute of Pharma-
ceutical Sciences at Panjab University, Chandigarh, in
India.

During the colonial period the above were only two
institutions granting B.Pharm. degrees with total
intake no more than 30 every year. The spread of the
institutions providing facilities for studies leading to
the pharmacy degree was slow ; by the year 1957 there
were only eight such seats of learning. As time passed
the growth of pharmaceutical education picked up, by
the year 1995 the degree granting institutions increas-
ing to 62, with intake capacity of around 2700. During
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the recent years there has been a spurt of such institu-
tions and now their total number extends to many
hundreds.

The studies for the graduate level and above in phar-
macy fall under the purview of the All India Council
for Technical Education (AICTE) constituted according
to the All India Council for Technical Education Act
1987 ; the Pharmacy Council of India determining the
standard of the course contents for the purpose of
registration as a pharmacist. Under the AICTE there is
the All India Board of Technical Studies in Pharma-
ceutical Education to deal with undergraduate and
postgraduate education.

The B. Pharm. course content is of four years dura-
tion on the pattern of 10+2+4 years of schooling. For
the baccalaureate pharmacy degree the course con-
tents remain broad based. The main focus is on the
development of curricula with an eye on placement of
B. Pharm. graduates in industry related vocations. A
smaller number of pharmacy graduates go for pharma-
cy practice.

The M. Pharm. studies were introduced as early as
1940, first at the Banaras Hindu University. Now the
postgraduate studies in pharmacy are wide spread.
Every B.Pharm. graduate yearns for a postgraduate
qualification. Currently the M. Pharm. course is of
two-years duration. Specialization is largely provided
in pharmaceutics, pharmaceutical chemistry, pharma-
cology and pharmacognosy. Of recent there has also
come up interest for specialization in industrial phar-
macy, quality assurance, drug design, biotechnology,
pharmacy practice, etc. At certain of the institutions
there are active programmes for doctoral studies.

The pharmacy profession struggled for several
decades to have a national level institution for
pharmaceutical studies. The dream was realized in
1991 with the establishment of the National Institute of
Pharmaceutical Education and Research (NIPER) at
SAS Nagar (Mohali), Punjab. This is an institute for
advanced studies and research in pharmaceutical sci-
ences and technology and professional areas. It is
directly funded by the Government of India and is
governed according to the statute National Institute of
Pharmaceutical Education and Research Act 1998 of
the Indian Parliament. The NIPER has established a
name for itself as a seat of higher learning and research
of world level. The success of this Institute has led to
opening of more of such institutions. The nuclei of new
NIPERs have already made a beginning at Ahmedabad
(Gujarat), Hajipur (Bihar), Hyderabad (Andhra Pradesh)
and Kolkata (West Bengal) from 2007. A new NIPER at
Guwahati (Assam) has been inaugurated and one more
is to be established in the Uttar Pradesh.

Reverting back to the programmes laid down by the
Pharmacy Council of India, the position regarding the
growth by institutions for diploma education may be
scripted. Before independence there existed two diplo-

ma level pharmacy courses (chemists and druggists’
class) at the Madras Medical College and the Medical
College, Vishakapatnam. As the PCI (Pharmacy Coun-
cil of India) got established and course contents of the
diploma in pharmacy started getting rationalized as
per the Education Regulations, steadily the number of
such institutions started expanding in post-colonial
India. In 1958, there were 7 PCl-recognized diplomate
training institutions, the number increasing to 34 (in
1969), 232 (in 1988) and 290 (in 1995) ; the total intake
capacity in 1995 being around 16,000. There has been
further increase in the number of the institutions, but
now the trend is not for expansion at diploma level
training but for B.Pharm. studies.

A short description is in order about the PCI Educa-
tion Regulations 1991 which continue to be in vogue.
As per these Regulations the earlier 10+ 2 system, that
is two years’ diploma after matriculation, has changed
to 10+2+2, two years for the intermediate in science
plus two years’ study of professional subjects at the
diploma level. This has been an improvement over the
earlier pattern assuring more time for study of profes-
sional subjects. Unsuccessful efforts were made at the
PCI level to revise the ER 1991 and make B.Pharm.
degree as the minimum qualification for registration as
pharmacist.

Of recent the Pharmacy Council of India has pro-
cessed the norms for the Pharm. D. which have been
notified.*” The course will be implemented from aca-
demic session 2008-09.*» The course spanning over 6
years, after 10+2 or D. Pharm. will include 5 years of
clinical and community based course work with ward
rounds and the final year of internship in hospital ;
there is provision for the present B. Pharm. degree
holders to acquire Pharm. D. qualification through fur-
ther course of 3 years duration.

Pharmacy Practice

The country on independence inherited pharmacy
practice, with the institutional and community phar-
macy both in a deplorable state ; it was an uphill task
to start building pharmacy up from the level as it
prevailed. A good deal of progress has been made and
there is sufficient of professional awakening.

In contrast to pharmacies in the governmental insti-
tutions which in general were not adequately staffed or
run efficiently, the pharmacies in the hospitals of mis-
sionary denominations were well organised under the
care of qualified pharmacists. This was so during the
colonial period and also much true even now. The
private hospitals which are now coming up in large
number also have better organised hospital pharma-
cies.

During the early period for a pharmacist in a hospital
the focus in one from or the other remained on drug
products, for convenience termed as product centric
hospital pharmacy, till clinical pharmacy first started
getting attention in 1970s. There is now greater aware-

(146)



ness among pharmacists about the pharmaceutical
care for provisions of optimal drug therapy. The drug
information service, is picking up but largely it still is
at a formative stage.

For well over a century the pharmaceutical vocation
remained trade based. The concept of making the
activity community centric has started getting atten-
tion but it will take time before the retail pharmacy as
practised today undergoes the desired change to com-
munity pharmacy. The controls through the drugs and
pharmacy statutes have brought a change in the level
of the pharmacy practice, however, still there is a need
for the professional component of the practice to get
elevated. The affairs of the community pharmacy are
gradually moving to centre stage of the pharmacy
profession.

India largely lives in villages. Three-forth of the
total population of the country is spread over 5,75,936
villages. This major portion of the nation is not really
getting the optimum health care, in spite of efforts of
the government and private agencies. It is surmised
that 75 percent of medicines are consumed by around
25 percent of the total population who are concentrated
in the urban sectors ; only 25 percent of the total worth
of medicines reach 75 percent of the multitude living in
the villages. For appropriate health care of the rural
masses, the involvement of community pharmacists in
the villages requires to be maximized.?”

Pharmaceutical Industry

In India, the descriptor ‘pharmacy’ continues to be
used in a general way and is not as yet reserved for
pharmacy practice. A brief description about the
pharmaceutical industry here may be in order.

The country on getting independence in 1947 in-
herited rudimentary drug industry with a production
capacity of around rupees 100 million (10 crores) only.
The industry has progressed fast since independence.
There is tremendous increase in the production and
export of drugs. The drug prices are possibly the
lowest in the world. ‘What is noteworthy is not only
the quantum of production but the cGMP compliant
technological self-reliant and vibrant character of the
industry.

During 1947-70 there was largely dependence on sub-
sidiaries of multinational drug industries. The prices
of drugs were high in relation to the cost of living. The
Indian Patents Act 1970 provided for grant of only
process patents with reduced patent life of 5-7 years.
There became available liberal provisions for ‘compul-
sory license’ and ‘license of right.” The other initiative
the government took was control on prices of drugs.
The period 1971-90 saw emergence of self-reliant drug
industry.

From 1991 onwards the pharmaceutical industry
moved onward as an important supplier of low-cost
high utility generic drugs in the global markets. The
production of bulk drugs now may be around Rs 10,000

Ram Nath Chopra (1882-1973)

crores and formulations may account for over Rs 30,000
crores. The drugs export figures stand around Rs.
22,500 crores. The Indian industry is in a position to
supply practically all the important anti-AIDS drugs,
antituberclosis drugs and antimalarials.

Since independence India started building a base for
innovative drug research. In 1985, a study of the status
of drug research and discoveries showed that the posi-
tion was fairly satisfying.”*” Since then the progress
made has led to further increase in expertise in syn-
thetic organic chemistry and chemical engineering and
building of a strong base in molecular biology and
structural biology, study of traditional systems of med-
icine, and information technology and software design.
There is increased availability of institutions for clini-
cal trials.

The patent law has changed (2005) and product
patent has been introduced because of compulsions in
today’s world of interdependence. India is becoming a
favoured destination for pharmaceutical research and
development for drug companies.

Leading Pioneers of Modern Pharmacy

Of recent a systematic research has been carried out
on the profiles of the professionals who have pro-
minently contributed to the building and awareness
creation of modern pharmacy.?™*" The lives and the
roles played in making the profession have been stud-
ied for ; Nitai Krishna Basu (1901-67), Surendra Nath
Biswas, Keshab Chandra Chatterjee (1913-79), Ram
Nath Chopra (1882-1973), Jyotish Chandra Ghosh (1870-
1957), Khem Singh Grewal (1894-1965), Manohar Lal
Khorana (1909-67), Dhirendra Nath Majumdar (1914~
84), Bishnupada Mukerji (1903-79), Homi Ruttonji Nanji
(1909-67), Bhupendra Vallabhbhai Patel (1914-74),
Ratilal Prabhudas Patel (1909-78), Sankatha Prasad
(1911-86), Mahadeva Lal Schroff (1902-71), Gorakh
Prasad Srivastava (1916-76), and Baij Nath Vyas (1875~
1947). Among those who made a larger impact in
profession-building the names which stand out are of
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Jyotish Chandra Ghosh (1870-1957)

Ram Nath Chopra, Jyotish Chandra Ghosh, Manohar
Lal' Khorana, Bishnupada Mukerji, Bhupendra
Vallabhbhai Patel, Mahadeva Lal Schroff, and Gorakh
Prasad Srivastava.

Brevet Colonel Sir Ram Nath Chopra is remembered
as the parent of pharmacology, pioneer of systematic
studies of indigenous drugs, promoter of Indian sys-
tems of medicine, and patron of pharmacy.”” His most
productive period was the two decades (1921-41) he
spent at the Calcutta School of Tropical Medicine as
professor of pharmacology, partly as Director of the
School. He got to be looked up to as father of pharma-
cology in India. He presided over the Drugs Enquiry
Committee (1930-31). The Committee’s recommenda-
tions paved the way for the drugs and pharmacy legis-
lations, pharmacopoeial publications and development
of the pharmacy profession. In the twentieth century
pharmaceutical annals of the country, the establish-
ment of the Drugs Enquiry Committee proved to be the
most significant event. Chopra involved himself in the
shaping of the pharmaceutical profession and in-
fluenced the development of pharmaceutical education
and industry.

Jyotish Chandra Ghosh worked as pharmaceutical
chemist at the Medical Stores Department, Govern-
ment of India, Madras (1912-18) and later established
School of Chemical Technology at Calcutta’®’ His
major interests remained pharmaceutical and techno-
logical education, pharmaceutical and chemical indus-
try, and drugs and pharmacy legislations.

It comes out that the period 1918-28 in particular was
largely the Ghosh's decade of spearheading the cause
of pharmacy and pharmaceutical developments.

Manohar Lal Khorana largely worked at the Univer-
sity Department of Chemical Technology of the
Bombay University. His role in profession-building
through his vocational duties as a pharmaceutical aca-
demic and a scientist was very significant. He con-
tributed substantially by his active participation in the

Manohar Lal Khorana (1909-67)

Bishnupada Mukerji (1903-76)

functioning of the professional and statutory bodies.
As editor of the Indian Journal of Pharmacy, he provid-
ed the publication a strong professional and scientific
base. In Khorana’s hands, the editorial page became a
powerful tool of championing the cause of Indian phar-
macy.

Bishnupada Mukerji like his mentor Sir Ram Nath
Chopra was also a medico-pharmaceutical professio-
nal®” He became a crusader for propagation of phar-
macology. He guided development of the Central Drug
Research Institute, Lucknow, during its formative
years as the Director. Where Dr Mukerji significantly
helped the development of pharmacology, his contribu-
tions to the pharmaceutical discipline were equally
important. There was no part of the pharmaceutical
activity and the profession on which he did not leave
an enduring impact. He actively took part in the
development of pharmaceutical education, drug re-
search, drug industry, drug control administration,
propagation of pharmacopoeial and related compendia,
pharmaceutical fora and so on.

Bhupendra Vallabhbhai Patel played a prominent
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Bhupendra Vallabhbhai Patel (1914-74)

Mahadeva Lal Schroff (1902-71)

role in the development and consolidation of the phar-
macy profession.® For around a decade he worked at
the Department of Pharmacology of the Haffkine Insti-
tute, Mumbai, and established himself as an accom-
plished pharmacologist. During the period he also got
actively involved in the development of pharmaceut-
ical forums. For several years he associated with the
international forum, the Commonwealth Pharmaceut-
ical Association. Patel became a leading light of
structuring and development of the drugs control in
the country. He had keen interest in promotion of
pharmaceutical education, his concern for which came
next only to his principal vocation of drugs control.
Mahadeva Lal Schroff, an orphaned boy through his
own courage and confidence struggled to shape his
career. He spent several years abroad, partly in Japan
and mostly in the United States of America. He ob-
tained M.S. degree from the Massachusetts Institute of
Technology in 1927. On return home he got involved in
freedom movement. He accepted a challenge of build-
ing pharmacy for which he had not been trained or

/
Gorakh Prasad Srivastava (1916-76)

27

groomed.””’ He started with his teaching career at the
Banaras Hindu University in 1931. He successfully
built the BHU Department of Pharmaceutics from 1932
onwards for over a decade. Later he was also instru-
mental in the introduction and development of
pharmaceutical education at some other centres.
Where he proved to be an able builder of pharmaceut-
ical education, he also significantly engaged in mould-
ing the pharmacy profession, he influenced develop-
ment of the drug industry, worked for and participated
in operating the statutory bodies, established pharma-
ceutical organizations, and founded pharmaceutical
journals ; in fact, every facet of pharmacy received his
attention. In a way Schroff was a complete pharma-
ceutical professional. His was a vibrant and robust
personality. He brooked no interference in his plans. If
he was convinced that his stand was correct, he would
not compromise, would never yield on principles.
Mahadeva Lal Schroff became a legend during his
lifetime and is remembered as the father of modern
pharmacy in India.

Gorakh Prasad Srivastava, a disciple of Mahadeva
Lal Schroff, distinguished himself as an educationist
and pharmacy professional®” A celebrated academic
Srivastava spent all his career at the Banaras Hindu
University Department of Pharmaceutics. He left deep
impact on his students who continued to remember
him for his deftness in transmission of knowledge,
making them skillful in experimental techniques and
observation of good laboratory practices. He became a
role model as teacher. He was also very active pro-
fessionally. He contributed to the growth of the profes-
sion through different of the pharmaceutical forums
and statutory bodies. Srivastava was the first to pro-
mote the idea of ethics in the practice of pharmacy in
India. He was the first historian of pharmacy in India.
He brought out a well researched to me entitled History
of Indian Pharmacy. His standing as a historian was
recognized by his election to the Academie Inter-
nationale D’Hisloire de la Pharmacie.
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Summary

The system of separating the dispensing and pre-
scribing of drugs was legally established in 1956 on the
recommendation of the American Pharmaceutical As-
sociation mission to Japan in 1949.

However, serious disagreements between medical
and pharmaceutical practitioners impeded im-
plementation of the system, and the separation practice
was not initiated until 1975 when the Japan
Pharmaceutical Association and the Japan Medical As-
sociation established friendly relations.

The system finally took root in the 1990s, and the
Japan Pharmaceutical Association has since continued
to further improve the system.
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weET 3/ BREE (4) x4 b—7 3 vEEE
EA )T Y ()
Y7V ()
wmeET s B (5) N7 Y () L-lle, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg,
L-His, Gly (11 f&$0)
wmAT I/ EERK (6) L-lle, L-Leu, Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-His,
BEe7 3/ Bmss (1) NyTIvS (F) Gly (11 f¥)
WBET L/ BRFl (8) mAEY T IS ()
34 =7 3 v HELE
EH)T IS ()
waET 3/ BREH (9) ANy T I v A () L-lle, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg,
wae7T 3 BEE (10) 10% ES # ) ¥ 3 VK L-His, Gly (11 f#¥5)
NA - FLT I VvE—10%
a7 3/ BREE (D NA T UT Y VSR L-lle, L-Leu, Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-His,
mET L EBEE (12) 73/ BESE TSA Gly (11 f@%)
N7V G ()
weET 3 s B (13) FA =73 VS EEG
)72 (7))
waET L BEA (4
WBE7 3/ BeE (15) A - FLT Y STH—3%
wBe7T L BEEl (16) F9 AT I v-8, (&)
weE7T e an Fu73Iv3SE
waeT s BEE (18) IFRY I VE
wa7 s BmEE (19 NYT IV SG ()
wET 3/ EEREK (20) wmhE )T I v S—2 ()
WE7T 3/ BEE (2D
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1979 4ETRA SRR
73/ R

[ShRES

7 3/ AR

RET /BRI (22)

2
i

N - FLTIYSEHE-10%

L-lle, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg,
L-His, Gly (11 %)

BE7T 3/ EEE (23)

73/ ERERGA (20

FOTIZLSHE

IFRFIVSHE

L-lle, L-Leu, Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-His,
Gly (11 &)

e
wWaET 3/ BREE (25)

5% A A H — VG

L-Ile, L-Leu, Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-His,
L-Ala, L-Glu, L-Asp, L-Pro, L-Ser, L-Tyr, L-Cys , Gly (18 ffif{)

WeET Y EERE (26)

12% A & £ — )V iF 5l
X kY=

L-Ile, L-Leu, Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-His,
L-Ala, L-Glu, L-Asp, L-Pro, L-Ser, L-Tyr, L-Cys, Gly (18 f#f)

BET I/ BREH 2D

Ay X7 KN DL ) 7° b 7 7 v 1% %7RFI L 728K

FFR M EH

TR I=AT I A

Lys, L-Thr, L-Met, L-Trp, L-Leu, L-Ile, L-Phe, L-Val, L-Arg, L-His,
Gly (11 &%)

AT 3/ BRI

4 2= S G

L-Ile, L-Leu, Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-His,
L-Asp, L-Glu, L-Ala, L-Cys, Gly, L-Pro, L-Ser, L-Tyr (18 f&#¥f)

JIF ek FH 751

AW=F T ANITF— b

L-Awnw=5F >, L-Asp

TLRBET 3/ BRI

FYu bAHE, ASE

L-Arg, L-His, L-Leu, L-Ile, L-Met, Lys, L-Phe, L-Thr, L-Trp, L-Val,
L-Pro, L-Ser, L-Asp, L-Glu, L-Tyr, L-Cys, L-Ala, Gly (18 f&§j)

brEL ) v v a2 GURKIMEEI N Ll
=7 vE=TIMEEGISEI T LT,
WK ofe, F1o, TIVBEPEEDA A4 5 — FIKIGZEBC
T, ThETRIEEE L TR
R F ) b =IUHBHO STV,
TeFUTEEiIckh, TNy syva—=x
ZhLe LcT 3/ BRERIDHEE I TS/

HEER3ICE LD

® 1990 HF~2000 FEAX
1990 FERIT 75 B & BRI O T A

, &ig, LV E =iz,
NS RFEH R

VEFD ISV LE b —
N7 v

INsDFER

V=% 3 viE L-lle, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Ala,
L-Arg, L-Asp, L-Glu, Gly, L-His, L-Pro, L-Ser, L-Tyr (17 fi}{)
*3
— % T3/ AL aljk: B - s A=H—=%
()
BREHMET 3/ S WET 3/ B 8 T, 1981 TAF=VERE VYV ELLET. FUNUE
(7:2-) EXF VY &7 v E=T7IEERE RFEdfih)
7R oREINT 3/ ERRA WZET 3 /B 8 FE, 1982 YT LT vETEFALL, T/ KIFRIFE
a7 8 F) JEET L /B 3 TR fitd 7 N oz s
FARSH 7 3 7 i) VBT Y/ B 8 i, 1983* TUE=ZVEBEL, 2F4=v, Fuoy  KIFREEK
CAVAZAYD) JENET I /BT RE v T vE=TEWT 2 BERR
BET Y s BRI WET Y /8, 1988*  SMENT 3 s EAMGR, 0 vy, s ELIORIEE -
(7 3/ viEh) JEMZET 3 /Bl 10 fil v 3V, T RN F VEEERE R, H A, RIFHIEE
* BLEARGEAR
MThHbENLLL LMD BIRIBFRTEICIE 7o, Tbb, BRALIZELZ/NLoR
1980 FERIC S O AP AR 7 3/ B % FHcADELT I/ BEER KNI N TEL, £
SEANBESIc otz BASHAT I/ BBRKICIEBEE 2, Fo MEFIDIKREA EFRSEESN, ChETREALTVLE
DREICRE - 7o 7 L/ BRELADP R S h, Ta¥=rviE EFEEFEOFHIZE S, MEHEROY 27 RSN

2008 £E D PR FI R HE 5 D A SCE FEE
D7 3/ EHEIE SR GR IcE Lo,

FAhobhbdEHIT, ORI B EBE
K15, RERIPRHRHOBFINIEZ TE 1.
2000 UL, T3 /BRSO E S L vy b ED
foF o MERISEEFESN S L DI - . AEEEOTM
2EL ELFEMp, 73/ BERETEEOE Y I Y ARE
FBid 5 EMAREICIE D, EEBSTERWPT -
fo. ThoDERRBERS ICE LD

‘Jﬁ)/}\fg

N T S R
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2008 SEAR A SR O Hiih e T3/ FRAHAR
T3/ R
1. a7 3 /R 73 /0 TA L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg,
ESH#Y % v L-His, Gly (11 f##)
WME) T I VS
NA - FTLTIVS
)T YX
A4 ZAE=I L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-His,
A ZAR=S Gly, L-Ala, L-Glu, L-Asp, L-Pro, L-Ser, L-Tyr, L-Cys (18 f&E#§)
2. BARLHT ¥ /B FRrFIV L-Leu, L-lle, L-Val, L-Lys, L-Thr, L-Trp, L-Met, L-Phe, L-Cys,
L-Tyr, L-Arg, L-His, L-Ala, L-Pro, L-Ser, L-Asp, L-Glu (17 f#$§)
24T I— L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Ala,
L-Arg, L-Asp, L-Glu, L-His, L-Pro, L-Ser, L-Tyr, Gly (17 &)
3. BREMHMET 3/ 73— L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-His (9 &)
s (R
4, RIS HAEH ILVYy—I L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Ala,
L-Arg, L-Asp, L-Gln, L-His, L-Pro, L-Ser, L-Tyr, Gly (17 ffi%{)
L vy —IP L-Ile, L-Leu, L-Lys, L-Met, L-Cys, L-Phe, L-Thr, L-Trp, L-Val,
L-Ala, L-Arg, L-Asp, L-Glu, L-His, L-Pro, L-Ser, L-Tyr, Gly, L- 5§
TFLFO Yy (19 fEEH)
YA VSA Y L-Met, L-Trp (2 #¥D, 5 v /7 MK ED
5. FALH 7 ¥ /s VWA 24 L-Thr, L-Ser, L-Pro, L-Cys, Gly, L-Ala, L-Val, L-Met, L-Ile, L-Leu,
FILT 4 A L-Phe, L-Trp, L-Lys, L-His, L-Arg (15 ff#$g)
EAY LNy
EYANI Y L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Ala,
L-Arg, L-Asp, L-His, L-Pro, L-Ser, L-Tyr, Gly (16 f&$§)
6. NEHBET I /Ik L7 Iv-P L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg,
B L-His, L-Ala, L-Glu, L-Asp, L-Pro, L-Ser, L-Tyr, L-Cys, Gly, 7 % /
T FVRINE R (19 fiEED
7. G o —iEkREe TiI€y F-B L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Tyr, L-Cys,
BT 3/ fgEE 7T I€y F-XB L-Arg, L-His, L-Ala, L-Asp, L-Glu, L-Pro, L-Ser, Gly (18 f#f)
T iy d L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-His,
L-Ala, L-Asp, L-Glu, L-Pro, L-Ser, Gly, L-Tyr, L-Cys (18 f@%f)
T INL Y L-Ile, L-Leu, L-Val, L-Lys, L-Thr, L-Trp, L-Met, L-Phe, L-Cys, L-Tyr,
L-Arg, L-His, L-Ala, L-Asp, L-Glu, L-Pro, L-Ser, Gly (18 ff#)
8. & oY) —ifinE A T/ by L-lle, L-Leu, L-Val, L-Lys, L-Thr, L-Trp, L-Met, L-Phe, L-Cys, L-Tyr,
it + 7 3/ BRIk L-Arg, L-His, L-Ala, L-Pro, L-Ser, Gly, L-Asp, L-Glu (18 f&$)
F—xXvA v L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg, L-Ala,
L-Asp, L-Glu, L-His, L-Pro, L-Ser, Gly, L-Tyr, L-Cys (18 ffi$f)
IF vy F-H L-Ile, L-Leu, L-Val, L-Lys, L-Thr, L-Trp, L-Met, L-Phe, L-Cys, L-Tyr,
IF vy F-L L-Arg, L-His, L-Ala, L-Pro, L-Ser, Gly, L-Asp, L-Glu (18 f&%{)
=751y 7-L L-lle, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Tyr,
2=#1Y v 7-N L-Arg, L-His, L-Ala, L-Asp, Gly, L-Pro, L-Ser (16 f#}§)
9. & A o) —iEiaEH ANV V-5 L-Ile, L-Leu, L-Val, L-Lys, L-Thr, L-Trp, L-Met, L-Phe, L-Cys, L-Tyr,
s EBRE - T/ X ANL V-2 5 L-Arg, L-His, L-Ala, L-Pro, L-Ser, Gly, L-Asp, L-Glu (18 f&#f)
fif - ALYy I VIl TNAY yI-1E L-lle, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Cys, L-Tyr,
TRy I-2F L-Arg, L-His, L-Ala, L-Asp, L-Glu, Gly, L-Pro, L-Ser (18 f&$f)
TNHNY 735
10, W& - EfitE - 73/ TIAY Y L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Tyr,
fipethl L-Arg, L-His, L-Ala, L-Asp, Gly, L-Pro, L-Ser (16 f&}H)
TI/2ZY=F L-Ile, L-Leu, L-Val, L-Lys, L-Thr, L-Trp, L-Met, L-Cys, L-Phe, L-Tyr,
VPP L-Arg, L-His, L-Ala, L-Pro, L-Ser, Gly, L-Asp, L-Glu (18 &)
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2008 £EIRA AR O
73/ RS

(SRR

T3/ FHHER

1. 73 /8- -3 v

TRELGESG Y

L-Ile, L-Leu, L-Val, L-Lys, L-Thr, L-Trp, L-Met, L-Phe, L-Cys, L-Tyr,

Bl INfa & BIVE ik NL—7 L-Arg, L-His, L-Ala, L-Pro, L-Ser, Gly, L-Asp, L-Glu (18 f@%f)
E=210 =
12. AL RS HEA] 73/ L/xYEN L-lle, L-Leu, L-Lys, L-Thr, L-Val, L-Arg, L-His, L-Trp (8 f&}f)
~s¥ v ED L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-His,
L-Arg, L-Ala, Gly, L-Pro, L-Ser (14 &)
13. [FEEER T 3 7 s TI/Ng b L-Ile, L-Leu, L-Val (3 ffi¥f)
T/ ANY
aN=— )b
75 =a—}
~NINT I b
w7
=g b
) /NNy
LANY kv
14, ES®H1) % v L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Arg,
(WET ¥ 7 RRIE)D L-His, Gly (11 f&ff)
15, Z9A T2 V= F §Y L-Arg, L-His, L-lle, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp,

(7 FofEnT X/ EEE)

L-Val, Gly (11 f&$f)

16. o573 v 12,-12X
GaBT 3 7 BRI

BB T ¥ =X

L-Ile, L-Leu, L-Phe, L-Lys, L-Tyr, L-Cys, L-Trp, L-Met, L-Thr, L-Val,
L-Ala, L-Pro, L-Glu, L-Asp, L-Ser, L-Arg, L-His, Gly (18 &%)

1T, Ry P xR
(7)) &) VINERE
738

L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp,L-Val, L-Arg, L-His,
L-Ala, L-Cys, Gly, L-Pro, L-Ser (15 f&$f)

18. €Y 7w v F
(&7 3/ BREGHD

ST IYF

L-Ile, L-Leu, L-Lys, L-Met, L-Phe, L-Thr, L-Trp, L-Val, L-Asp,
L-Arg, L-His, L-Ala, L-Glu, L-Pro, L-Cys, L-Ser, L-Tyr, Gly (18 f&$§)

#5

—fE T3/ AR e TR - 5 A=h—%

GERED)
7Y k) UINERET 3/ WET X/ B 8 T, 1990 sV k) v, EFE 7I/BELIAIC HARE
e (v 7273 V) JEMZET 3 /R T RE foe Lo o sl
=AY — AR - WIET 3 /T 8 T, 1993 Eh o) —EEARKET I VBOF .y HFLEL
TI/@iE (E—xzx VA IEMZET Y /Bl 11 FE b
v 15 2585)
NRRBEET L BB SET I/ BESTE 1995* SOOI T Y s BEEa, v A4 PERER
(FLv73IvPiE») JEMET 3 /B 10 Fl v, FuvUvAMER 7=V T 5=

v, AFA=v @A

W ERE - 7 Y BREK MET I B8 1996 TI/EEAENS v AL [ERFICERETE O RIREEE
(73/779—=1F) JEMIET 3 /B 10 fE % FVE /HIIBIEE
BALHT ¥/ R WIET 3/ T 8 Fif, 1996 BOWAER T 3 BRiEA, 2 FA =y KIFEEE,
(F F3IviEm») T 3 /O TE ZRHE, VAT VERES
=4 a ) —lgg e - SR WIET 3 /Tl 8 Fil, 2003 TV R— Y RAFHIBEE Y I VRIDELS TV E /IR
TI/EE-BEEY IV JEMET 3 /B 10 FE Shtcdy MRS, Ny FHOSKE - hE -
() v 15253%5) INED 3l 5150 [EREC 3 RS
T/ €Y LV BLIAS  aZEHT Y 8T, 2006 KFIRFFMEITHOE Y $ v BIRZ KIFEEKE )

BRER (E—7 ) — Fi3n)

JEMET 3 /B 10 TE

il

* BLEARGREE
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1950 4 1970 1980 1990 2000 4=
WET I/ >
BA2HuET 3/ R >
EAEH T 3/ BRRA —_ B
FARZR 7 ¥ 7 B >
NS T Y R _
m ) —EEHRE T 3/ EERA B
o) — WA - 7Y B B
e ) — R - ERRE - T R A E S I VIl —
B - SRR - T Y R EE—
T3/ £ sy v BUNRA BRI —>
FEIG AR o7 A2 B
IFF A 4 IR 5 SR ) >
FFREZ 7 X 7 B — B>
3. TI/BHEOEEFLHHW Summary
B BEAGNCBBIL 7203, ChoZFERIRICE L7 Twenty kinds of a-amino acids that form the constit-
@/ys‘gg 6 Thb. FEMBINEKRET 3 7 BEIF O uents of proteins in mammalian tissues are all L-form
5, BRERS, R FHI DA DR ) Z5b ) AES T with the e.‘xcep‘aon of gly‘cm.e. These protelr.ls con§1st
3 o ) of both dispensable and indispensable a-amino acids,
5. COJEMER, Indo bt T KD IcEbN . and play an important role as nutrients. The artificial
mixtures of these a-amino acids are also important as
25X ethical drugs.
1) Heri 7 B - ] 7 Plsiol The history of a-amino acid parenteral fluid is not as
s _n erson  SRPRSSEELS e long as one might think in terms of its clinical applica-
e 88, 457869 (1815) tions. The first publication of clinical data on the sub-
2) Elman R : JAMA, 112, 796-802 (1939). ject only appeared in 1944.
3) S.C. Madden : The Journal of Experimental Medicine, 79, In Japan, the first product using a-amino acid solu-
607-624 (1944). tion made from casein protein entered the market in
4) Dudrick SJ : Surgery, 64, 134-142 (1968). 1950. In 1959, an a-amino acid solution produced from
5) HLASEEREE A HASEE =R AES, 255-261 (1983). optically pure L-form was launched in Japan and
6) MIEE KR B 7 Y /B EIY v —+ ik, 50-51 became a pioneer in the field of artificial mixture solu-
(1996). tions worldwide.
7 KEEEEHRIE : < 40 OHE, 60 (1958). From the 1960s, ’Fhe amino acid industry has .deve-
8) W —I ESE: & 5 LEME PRIk D 7 o & 2, 245 loped rgmarkably in Japan b_y means of chemlcglly
953 (2001) synthetic, enzymatic and microbial methodologies.
- ; Since then, most of the optically active a-amino acids
o) ML 4t : WIREEOFI *, Y« —F LEL, 12- ) ; opteatly e
) have been easily obtainable, and the clinical uses of
2L, 45‘21_(1991)4'_‘ ) a-amino acid solutions using a variety of combinations
10) 73 /Eﬁ‘ﬁ”“ﬂzﬁ?%‘\’)&: RIFBEEEAH (2007). 7 have developed tremendously.
1) REHE— RS WS REEI < =2 7 v, R, From the 1950s to the 1970s, most of the mixture
274-281 (1993). solutions containing a large number of a¢-amino acids
12) @i MR R - e 2 fowic, eFEE, 3 were clinically developed for nutritional supplements.
5, 136-139 (1992). However, from the 1990s, amino acid solutions target-
13) WEE A AARESE SR v v — R E AR S (55 ing diseases such as hepato-nephricpathy have in-
BR), HEHEREERLl 33, 64, 151, 190, 199, 380-386 (1979). creased, while new pediatric a-amino acid solutions are
14) MR A H AN+ >~ & — : JAPIC legefpEs g Still being launched today.

2008, AL, 142-151, 255, 944, 949, 956, 1235, 1236, 2085,
2200, 2431, 2590 (2007).
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Since the year 2000, amino acid kit formulations with
vitamins have been developed for convenient use in
hospitals.
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FREHE R EH eI ik hiE, TREHL
WelRiaE T, BRAT IR IC b 5 DiEfLo—> & LT,
MLAT) DT & HEER RO AT - 72, HHIE
B EHREAT 5 ALY TEIE ] Th Y, KOTE
BASH U 7= MBI GAY 72 1 2 a4
WWEZELTHALLEVS, S SICHERICE, Coiliid
FAWRIRAT 2 & TEEICE st TVS, T
DT LB B RS ERMICEA [EE] 25 Ad 5
rEREEETA P cBoh, UTO@Y ths,

EEEWEATHE. GREE SRS, HEs
H, BotERs, BTER ERTRb.
B LEEVGAY SN LB TE 148 0B EH 1
RNA 15KET B Ebd-1) THA. [HHAKREICHRE
VBB, CRIRANEETS S & OEHMISH - 1
CEAEEbLELIERTHAD.

¥ 7 [AREMZ] (918 A, ZEREED) BT ORE
ELThIFonTnwaEhic I—&FEHNF] &80, C
OINCFERIC (HABRES REH®, HUZZP, &5
i PTG I (st By Lo, (AT
BBy, B/ ST P ebbIEns (B L0
B & B S B AT D B

FHELC TASME] CBTOMEE LT (284
) (v 7%, FHD BHTBENTOE. St [HHH
B0 SRAEAA TREER= 11 OSEEIE RO
HEE, ST, %, LEET e ER— &R

—AHNBFIIES) Lofddndd, BRAIKLTVWLLE
b s, FEEDEXE MEEX b Ron, FRIGER
13 233 L Magnolia Kobus DC. DE#D Z & T, T
e, WEKE, QBRofRT T ETSY LT

LU TEZFIEELE &6 4] EFEL” &
i, U TRAE] 2805 &5 5. EAIMTL
ROONOMER EEZBRLCBRICHEIH2E2E5F €
5. BElo—plE LTEERCR SN S IR &
FEDRHE (p.237) %5[<.

i, WhemEt b, DissEs, H{EmOdhrrEs b

Ifl, 1Mz AEOm, REME=L, XSS

B, BEZ, XUIREEIURE, B2EE, XLER

LA, BEZ, RESHEIL

[RE | &AL A REEED &, Coitididk
RICBBEVIBELRESh S, BERENC &, REO [
BBRC) AKFI=ZE0GE (p.263) KHLLTORRTH
3.

ERMEREZ, IMUFA 7 &=RERMAZ, Xi##HEE

IRz, LUEHREE T

MU &3, FERLTIRA LTV S 2 & S liBTFor
et EZ SNB. Edhid TERELL ofddothTid
B LIBRD IcBWT, WBFZERICAVWICE S 21—
DiLFETH 5. [ FBEARIcsVTbIkm - fEim3EE L
TEHRL SRS NI 0T, T I TORBIMESL
L bDTHB.
PIko@kli2lE 2 <, ARBOBIEC DIETORIR
WA EERSTEEICH B,

“hEs )= 7 - a5 KOTAKA Clinic for Integrated Medicine. 1-8-14 Ginza, Chuo-ku, Tokyo 104-0061.
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MBRTFREARITIN TV AR ORKPOREETH 2
FpgeAs ] (LimhlEsaiitliet, £ 10%) 289, <
OAREEICEERZ L LTRRES NV, KEhfEL &R %
BELEREAONS &G, AEETOYEE MHE
TAE] (968, PUIHHIETHE) DL S>THS. TOidid
PITo#whTH 5.

wmoT & BV, WRSSEE, HIhAR S,
TBRERE, R, KITIREE, THTE &, ILIERS, FVME f
A, fREEEChEE, JOE, B2, M—UNeaRE. ¥CF
A, BEAMRE—UWE. EEEC R, BEAE=A
b, kZE XBWEF AT, R BEET

EZACABRNCER Lizvwold, T4 kiofRH] & 730
BB TR SW] 4550 Th 5. THIFAIAI
S - ERREEAR TEE] Ot zfitd 2 b E R
5. THEFAR] BELCHEEL TV 50, TRBIAR]
(1108 £F) % TAFMEARL] (1100 4ELH, FEMEMD % b &icig
BAMESNTHE DY, BIFAOEFICHNERE T =1
rLds.

BT (M1 o&ZHid TBHEARE] (973 4F) #likT,
FECoEG [XiaE, TR, W, KovNEBIL, [
il Tdh 5. ¥4 Entada phaseoloides TH v, F1&izE
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Summary

Since the Heian period, XIAN ZHAO ZI (SENSHOSI)
has been used as part of the ceremony believed to help
in a healthy pregnancy and safe birth. The purpose of
this report is to consider which plants are original Xian
Zhao Zi plants. Past research lists certain plants as
Xian Zhao Zi, but it was difficult to draw any conclu-
sions.
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Introduction

The essential cautions on the use and handling of
pharmaceutical agents must be written on the package
insert of pharmaceuticals based on the Pharmaceutical
Affairs Law. In addition, the package insert offers
information for medical staff to refer to in order to use
pharmaceuticals appropriately. The regulations of the
sections which must be printed in the package insert
have been changed many times based on the past side
effects and other pertinent incidents.”

When pharmaceutical agents are administered to the
patient, it is often the case that two or more pharma-
ceuticals are used together? Furthermore, elderly
people are administered two or more pharmaceuticals
because elderly people tend to have two or more dis-
eases whereas young people may only receive one
pharmaceutical. Considering that the elderly popula-
tion is increasing,” it is becoming increasingly impor-
tant that the information about drug interactions is
printed in the package insert, and that it is transferred
to the medical staff.

We evaluated the present regulations about the
statements of the information on the drug interactions
in Japan, the U.S. and the U.K and its history in Japan.
In addition, we investigated the number of pharma-
ceuticals which include a statement about a drug
metabolizing enzyme in the package insert in Japan.

Regulation of the statements on the information on
the drug interaction in package inserts in Japan

In Japan, the essential cautions on the use and han-
dling of pharmaceutical agents must be printed in the
package insert based on Article 52 of the Pharmaceuti-
cal Affairs Law. For the package insert the sections
and printing order of the precautions for use are
defined by the notice of the Ministry of Health, Labour
and Welfare, “Guidelines on the Precautions for Use of
Prescription Drugs”.

Prior to 1993, the sections and the printing order of
the precautions for use of a package insert were defined
by the guidelines of the Ministry of Health, Labour and
Welfare issued in February 1976 (Table 1).

In the precautions for use, ten sections, such as the
“WARNING”, “GENERAL PRECAUTIONS”, and “AD-
VERSE REACTIONS” sections, had to be included, and
the “INTERACTION” section had to be printed as the
7th section following the “ADVERSE REACTION” and
“ADMINISTRATION METHOD TO NEWBORN, PRE-
MATURE BABY, SUCKLING, CHILD, ELDERLY,
PREGNANT, WOMAN AFTER CHILDBIRTH, LAC-
TATING WOMAN, ETC.” sections.

Since there were many reported cases of adverse
reactions due to the combined use with sorivudine, an
anti-viral drug for herpes zoster, and an anticancer
drug, fluorouracil, about one month after the market
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suckling, child, elderly, pregnant, woman after

Medication to elderly

Table I Sections of the precautions for use in Japan Table 2 Sections of the precautions for use in Japan
(from February 1976). (from April 1997).
1 Warning 1 Warning
2 General precautions 2 Contraindications
3 Prohibited administration for the following patients 3 Careful administration
4 Administer to the following patients carefully 4 Important fundamental cautions
5 Adverse reactions 5 Interaction
6 Administration method to newborn, premature baby, 6 Adverse reaction
T
8

childbirth, lactating woman etc.
7 Interaction
8 Influence on clinical laboratory test results
9 Cautions on application
10 Others

introduction of sorivudine, the Ministry of Health and
Welfare ordered the market authorization holder of
sorivudine to distribute urgent safety information a
letter to physicians to medical institutions in October
1993. As a result of nationwide monitoring of side
effects, the number of side effects due to the combined
use with sorivudine and fluorouracil was 23, and the
number of deaths was 15.

In November 1993, a month after the urgent safety
information was distributed on the adverse reaction
due to the combined use of sorivudine and fluorouracil,
the Ministry of Health and Welfare revised a portion of
the “Guidelines on the Precautions for Use of Prescrip-
tion Drugs”. Based on this revision, the “INTERAC-
TION” section must be printed just before the“AD-
VERSE REACTION" section in the precautions for use
in the package insert, and the information on interac-
tions must be printed not only in “INTERACTION"
section but also in the “WARNING”, “GENERAL PRE-
CAUTIONS”, or “CONTRAINDICATION” sections
when special attention needs to be emphasized, such as
in cases that lethal cases were reported due to drug
interaction. These changes were made in order to alert
medical staff and to call for increased attention to the
interaction of pharmaceuticals.

Subsequently, the sections and the printing order in
the precautions for use of package inserts were
evaluated, and the Ministry of Health and Welfare
completely revised “Guidelines on the Precautions for
Use of Prescription Drugs” in April 1997. Based on this
revision, the number of sections of precautions for use
became 13, and the “INTERACTION" section was in-
dicated as the 5th section following the “WARNING”,
“CONTRAINDICATION", “CAREFUL ADMINISTRA-
TION”, and “IMPORTANT FUNDAMENTAL CAU-
TIONS” (Table 2) sections. In addition, the contents of
the “INTERACTION" section were divided into
“COMBINED USE CONTRAINDICATION (DO NOT
USE TOGETHER)” and “COMBINED USE CAUTIONS
(BE CAREFUL WITH COMBINED USE)”. In the state-
ment of the “INTERACTION” section, the names of the

Medication to pregnant, woman after childbirth,
lactating woman, etc.

9 Medication to child etc.

10 Influence on a clinical laboratory test result

11 Overdose

12 Cautions on application

13 Other cautions

pharmaceuticals which cause dangerous drug interac-
tions and their therapeutic category are first printed,
and subsequently, the clinical symptoms, medical pro-
cedures, mechanisms of interaction and risk factors are
briefly discussed. Furthermore, in order to reflect the
precise information of the molecular species of the
enzymes as related to the drug metabolism, from De-
cember 2000 the following have been indicated in the
section of “INTERACTION” ; the molecular species of
the metabolic enzymes, an approximate contribution
rate to metabolism of the pharmaceutical agent, pre-
vention or induction action, and the mechanisms of
drug transport.

Regulation about the statements of information on
drug interactions in the package insert in the United
States

In the U.S,, a federal regulation specifies the sections
which should be printed on the packaging label of
pharmaceutical agents. Moreover, FDA has released
guidance statements disclosing the contents of each
section.”” The federal regulation that specifies the sec-
tions to be printed on the packaging label was revised
in June 2006, and a highlight was added to the top of
the label, and the sections and printing order were
changed.”

Before the revision in June 2006, 11 sections of the
label were defined in 21 CFR section 201.56 ; the “PRE-
CAUTIONS” section has to be indicated in the 5th
section of the label and “DRUG INTERACTION" is to
be printed as a small section in “PRECAUTION” (Table
3). In 21 CFR section 201.56 revised in June 2006, 17
sections in addition to the Boxed Warning are defined
as sections of Full Prescribing Information, and “DRUG
INTERACTION" is to be indicated in the 7th section on
the label, separate from “WARNINGS AND PRECAU-
TIONS” (Table 4).

Information concerning the time for application of
the new format of the label changes was specified,
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Table 3 Labeling sections in U.S. (before June 2006).

© 00 N & O v W N —

—_ O

Description

Clinical Pharmacology
Indications and Usage
Contraindications
Warnings

Precautions

Adverse Reactions

Drug Abuse and Dependence
Overdosage

Dosage and Administration
How Supplied

Table 4 Labeling sections in U.S. (from June 2006).

Boxed Warning

1

O 0 =N O O & W N

R e e e e e
N O O e W NN = O

Indications and Usage

Dosage and Administration
Dosage Forms and Strengths
Contraindications

Warnings and Precautions
Adverse Reactions

Drug Interactions

Use in Specific Populations
Drug Abuse and Dependence
Overdosage

Description

Clinical Pharmacology
Nonclinical Toxicology

Clinical Studies

References

How Supplied/Storage and Handling
Patient Counseling Information

together with the approval time of each pharmaceuti-
cal agent. When manufacturers submit an application
for approval of a pharmaceutical on or after June 30,
2006, they must submit a label in the new format at the
time of application for approval to FDA. The manufac-
turers of pharmaceuticals whose applications were
pending on June 30, 2006 and the pharmaceuticals
whose applications were approved from June 30, 2005
to June 30, 2006, must submit a new format label by
June 30, 2009. As for the pharmaceuticals which were
already approved, the deadline for the manufacturer to
submit the label of the new format to FDA is set
according to the approval period. As for the pharma-
ceuticals approved before June 30, 2001, the manufac-
turers are to voluntarily revise the format and contents
of their label (Table 5).

Regulation about the statements of the information
on drug interactions in the package insert in the
United Kingdom

In UK, the European Commission (EC) directive
specifies the sections which should be printed in a
summary of product characteristics, and at present,
Directive 2001/83/EC of November 2001, which was
revised in part by Directive 2004/27/EC of March 2004,
is effective. %™ The European Commission has released
a guidelines describing the contents of each section.?

Article 11 of Directive 2001/83/EC defines the sec-
tions of the summary of product characteristics and
their specified order ; 12 sections of the summary of
product characteristics are listed in Article 11, and in
the 4th section, “CLINICAL PARTICULARS”, the “IN-
TERACTION WITH OTHER MEDICAL PRODUCTS
AND OTHER FORMS OF INTERACTION" is indicated
as a small section, as well as the “THERAPEUTIC
INDICATIONS”, “POSOLOGY AND METHOD OF

Table 5 Implementation plan of new labeling format.

Applications Required to Conform to

New Labeling Requirements

Time by Which Conforming Labeling
Must be Submitted to the FDA for
Approval

Application submitted on or after June

30, 2006

Time of Submission

Applications pending on June 30, 2006
and applications approved from June
30, 2005, up to and including June 30,
2006

June 30, 2009

Applications approved from June 30,
2004 up to and including June 29, 2005

June 30, 2010

Applications approved from June 30,
2003 up to and including June 29, 2004

June 30, 2011

Applications approved from June 30,
2002 up to and including June 29, 2003

June 30, 2012

Applications approved from June 30,
2001 up to and including June 29, 2002

June 30, 2013

Application approved prior to June 30,
2001

Voluntarily at any time
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Table 6 Sections contained in the summary of product characteristics in U.K. (from March

2004).

Name of the medicinal product

Pharmaceutical form

= W DD

Clinical particulars
4.1 Therapeutic indications

Qualitative and quantitative composition

4.2 Posology and method of administration for adults and, where necessary for children

4.3 Contra-indications

4.4 Special warnings and precautions for use and, in the case of immunological medicinal

products, any special precautions to be taken by persons handling such products and

administering them to patients, together with any precautions to be taken by the

patient

4.5 Interaction with other medicinal products and other forms of interactions

4.6 Use during pregnancy and lactation

4.7 Effects on ability to drive and to use machines

4.8 Undesirable effects

4.9 Overdose (symptoms, emergency procedures, antidotes)

Pharmacological properties
Pharmaceutical particulars

5

6

7 Marketing authorization holder

8 Marketing authorization number(s)
9

Date of the first authorization or renewal of the authorization

10 Date of revision of the text

11 For radiopharmaceuticals, full details of internal radiation dosimetry

12 For radiopharmaceuticals, additional detailed instructions for extemporaneous prepara-

tion and quality control of such preparation etc.

ADMINISTRATION”, and “CONTRAINDICATIONS”
(Table 6) sections.

Situation of the statement concerning the drug
metabolizing enzyme in the Japanese package insert

As mentioned above, since the molecular species of
metabolic enzymes are indicated in the “INTERAC-
TION” section of the package insert from December
2000 in Japan, we investigated the number of phar-
maceuticals which include the statement about drug
metabolizing enzymes in the package insert.

The number of pharmaceuticals which do have a
statement about the drug metabolizing enzyme in the
package insert was investigated using the database in
which the package insert of 17,370 drugs is registered
(as of April 2007). Table 7 shows 10 therapeutic cate-
gories and the number of drug metabolizing enzyme
statements in each category. The therapeutic category
where the most statements about drug metabolizing
enzymes were printed in the package insert is hypnot-
ics and sedatives, anxiolytics; 100 out of 306 drugs
include a statement about drug metabolizing enzymes.

When the contents of the statement about the drug
metabolizing enzyme in the package insert of hypnot-
ics and sedatives were investigated, the pharmaceut-
ical agents with a statement about CYP3A4 had the
largest number, a total of 56 pharmaceuticals. Subse-
quently, those “with cytochrome P450 or P450” and

those “with a statement about other metabolizing
enzymes” was 28. In addition, following hypnotics and
sedatives, anxiolytics, the therapeutic categories with
many statements about the drug metabolizing enzymes
were vasodilators (86 out of 340 drugs), adrenal hor-
mone preparations (89 out of 375 drugs), antipyretics
and analgesics, and anti-inflammatory agents (81 out of
147 drugs). In the 10th therapeutic category, miscellane-
ous chemotherapeutics, the package insert of 40 drugs
included a statement about drug metabolizing en-
zymes. We found that many pharmaceutical agents in
various therapeutic categories have a statement about
drug metabolizing enzymes.

Conclusion

The situation and history of the regulation of the
information statements regarding drug interactions in
the package insert in Japan have been described in this
paper.

Since many elderly people suffer from two or more
diseases as a result of aging and multiple pharma-
ceuticals are prescribed to them, the risk of the drug
interactions becomes increased. In 70 percent of the
patients aged 75 and over, regardless of whether they
received the medication in the hospital or by pharmacy
preparation, three or more types of pharmaceutical
agents are prescribed for the patient.?

The ministerial ordinance of Health, Labour and
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Welfare was revised in April 2008, and stated that the
physician must check the patient’s medication situa-
tion and medicine administration history during the
examination and the pharmacist must check the
patient’s medication situation and medicine adminis-
tration history, when preparing the medicine prescrip-
tion.

It is expected that the elderly population will in-
crease from now on, and it is critical that the medical
staff are provided with the information on drug inter-
actions. The information about a drug interaction is
specified as a section which should be printed in the
package insert in Japan, the U.S. and the UK. In Japan
from December 2000, the information on the molecular
species of the drug metabolizing enzyme must be
described as best as possible in the package insert and
the content of information was also enhanced.

The package insert of many pharmaceuticals of var-
ious therapeutic categories includes a statement about
the drug metabolizing enzyme as of April 2007. Al-
though the information about the drug metabolizing
enzyme is provided to the medical staff, in order to
appropriately utilize the information, it is necessary to
check whether the information about the same drug
metabolizing enzyme is described in the package insert
of other concurrently prescribed pharmaceuticals that
the patient is receiving. Therefore, a means by which
to quickly and easily retrieve the information about
the drug metabolizing enzyme printed in the package
is necessary and such a tool will be developed in the
near future.
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Summary

The information about a drug interaction is specified
as a section which should be printed on the package
insert in Japan, the U.S. and the UK. In Japan, the
information on drug metabolizing enzymes is des-
cribed in the precautions for use in the package insert
of many pharmaceutical agents following the inci-
dence of the harmful effects of sorivudine. Since many
elderly people suffer from two or more diseases as a
result of aging and multiple pharmaceuticals are pre-
scribed for them, the risk of drug interactions is in-
creased. The therapeutic category where the most
statements regarding drug metabolizing enzyme were
in the package inserts, is hypnotics and sedatives, and
anxiolytics ; 100 out of 306 drugs include a statement
about drug metabolizing enzymes.

In the elderly aged 75 and over, regardless of whether
the medicine is received in the hospital or by pharmacy
preparation, in about 70 percent of the patients, three
or more types of pharmaceutical agents are prescribed.
Thus, although the information about the drug
metabolizing enzyme is provided to the medical staff,
in order to properly utilize the information, it is neces-
sary to check whether the information about the same
drug metabolizing enzyme is described in the package
insert of the other pharmaceuticals that the patient is
concurrently receiving. A means by which to quickly
and easily retrieve the information about the drug
metabolizing enzyme printed in the package is neces-
sary and such a tool will be developed in the near
future.
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Introduction

What has brought pharmacy to the high level that it
is at today? To answer this question, we have to
remember the famous proverb, “Rome was not built in
a day.”

The present authors have been studying the medical
and pharmaceutical history in an attempt to draw a
sound conclusion on the question. With the proverb in
mind, the history of pharmacy might be traced back
through three successive stages of development,
namely the ages of superstition, experience and sci-
ence.

Thus, a new subject on the history of pharmacy and
human health has been planned. To begin with, the
lecture, “History of Pharmacy” has already been
opened in Matsuyama University School of Pharmacy.

This paper describes the curriculum and lecture on
the subject “History of Pharmacy” which has already
been constructed, though the plan on “History of
Human Health” is still under way.

Materials and Methods

All of the publications thought to have something to
do with medical and pharmaceutical history have been
collected. Parts of them that are directly related are
cited in this paper. The collection of these materials
forms the basis for the start of the new lecture on the
history of pharmacy in Matsuyama University School
of Clinical Pharmacy, which began in the academic
year of 2006.

Among others, “International History of Pharmacy”"

has received attention and been chosen as the text
book.

“The History of Diseases and Medical Care
lecture is also vital for the lecture.

Dr. Sekiya, one of the present authors, has attended
the class from start to finish for the purpose of telling
his opinion on it.

The students are required to submit a small sheet
showing their attendance immediately after each lec-
ture. They have to answer a small quiz and to write
their comments (their opinion and/or what they think
during the lecture) on the reverse side of the sheet.
They are asked to describe any ideas without hesitation.

)

in the

Results

I. The Lecture on “History of Pharmacy” in
Matsuyama University School of Clinical Phar-
macy

Needless to say, there are a large number of elective
as well as compulsory subjects during the course of
Clinical Pharmacy in Matsuyama University.

An obligatory subject, “Outline of Pharmacy” con-
tains a chapter on the brief history of pharmacy. How-
ever, the content is rather meager. This is where
another separate subject, “History of Pharmacy” would
hopefully come in, though it is reported that many
schools of pharmacy do not offer the chance to stu-
dents. According to the survey conducted in May 2005
by Misawa et al., the lectures on “History of Pharma-
cy” mentioned above are held in only a few (7.4%)
schools of pharmacy in Japan.

In Matsuyama University School of Clinical Pharma-

*U Department of Infectious Diseases, School of Pharmacy, Matsuyama University. 4-2 Bunkyo-ku, Matsuyama, Ehime 790~

8578.

*2 Department of Diagnostic and Therapeutic Sciences, and Pharmacology, Meikai University of Dentistry. 1-1 Keyakidai,

Sakado, Saitama 350-0283.

* Department of Nutritional Sciences and Biochemistry, Faculty of Human Health, Hachinohe University. 13-98 Mihono,

Hachinohe, Aomori 031-8566.
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cy which started in 2006, the subject, “History of Phar-
macy” is taught by Professor Maki, one of the present
authors.

One 90-minute lecture a week continues for 15 weeks
in the autumn semester of the first year for the stu-
dents. Many students register for it before “Outline of
Pharmacy” in the spring semester.

II. The Syllabus for the Subject, “History of Phar-
macy” in Matsuyama University
The subject consists of 4 parts as follows. The 15
consecutive lectures are carried out in the order of (1),
(2), (3) and (4). The schedule is described in our syllabus.
The text book, “International History of Pharmacy”" is
used for parts, (1) and (2).

(1) History of Pharmacy in Japan

This theme has been divided by the lecturer, Profes-
sor Maki, into the following three items, 1), 2) and 3),
and taught in the textbook in the order of 1), 2) and 3).

1) Folk Medicine before the Nara Period

Students are taught that this was important to cure
diseases and to maintain health before the introduction
of a number of Chinese medicaments into Japan in the
6th century A.D. (the century for the transmission of
Buddhism from the Baekje Dynasty, Korea to Japan) or
earlier. It was of course before the Nara Period.

For instance, the legend of Inaba-no-shirousagi (the
direct translation is an injured white rabbit in the
Inaba District, which is in Tottori Prefecture facing the
Japan Sea) is mentioned together with the natural local
medicine”. There are a number of interesting explana-
tions about ancient Japan in the textbook".

“Sannai-maruyama Iseki Remains”"" provides an-
other example. These are the so-called Jomon Re-
mains.

Parasitic diseases are thought to be endemic among
the Jomon inhabitants, for many eggs of a number of
species of parasitic helminths have been detected
there”. A comprehensive study on public health from
the viewpoint of food science, with special emphasis on
the possible natural antiparasitics, has been open to
research”. However, no herb anthelmintics have been
found as of 2008 to the present authors’ knowledge.

Thus, the lectures on the ancient ages of Japan go on
in an attempt to guide students into the world of those
days. )

2) Traditional Chinese Medicine Authorized for a
Long Period in Japan

The students reading the textbook understand the
period when Chinese medicaments were introduced
into Japan.

Chinese letters introduced via the Baekje Dynasty, in
ancient Korea, were used for the description of medica-
ments in the Nara Period. Chinese medicines were

already administered in those days. These facts can be
read in the class using the textbook".

The students are informed of the historical fact that
the Chinese medicines have been admired traditionally
and deeply. For example green tea used to be a kind of
medicine for maintaining people’s health as well as for
Buddhism practices in temples after it was introduced
into Japan towards the end of the 12th century AD by
Buddha Priest, Eisai, who described the famous “Kissa-
Youjou-Ki” or Recommendation of green tea for keep-
ing health at the beginning of Kamakura Period".

Traditional Chinese medicine had exclusively been
approved and authorized in Japan for many years
through the end of the Edo Period in the 19th century
A.D., with the exception of two historical facts” impor-
tant to the education of the subject.

One was what is called, “Nanban-Igaku”, a European
Medicine introduced by the early European doctors
sailing from the South to Japan. This did not last in
the 16-17th century A.D. because their visit was forbid-
den.

The other one was so-called “Rangaku” including
Dutch Medicine in the Edo Period.

During the lectures, special stress is laid on the ex-
ceptional facts recorded in the textbook".

3) Western Medicine and Synthesized Medicaments
Introduced into Modern Japan

The textbook” plays a fundamental role in explain-
ing the following facts.

After Meiji Restoration, various fields of Western
sciences were introduced into Japan.

Before then, Nagasaki was the only place where they
could be learned. Stress is laid on this fact in the
lectures.

Stress is also laid on the fact that the pharmaceutical
science in Japan was more or less confined to chemical
studies, separate from medical biological studies.

By perusing the textbook", we could be informed
with how the limited pharmaceutical science in Japan
gradually learned to cover the related bio-pharmaceuti-
cal science before the end of the World War II, and
towards and after the end of the war, exemplified by
the urgent necessity to develop antibiotics. In those
days many Japanese were suffering from consumption
and pneumonia with no effective treatment.

The lectures go on as far as the renovation of the
pharmaceutical education in Japan around the turn of
the century and until the present day.

(2) “History of Pharmacy” in the World

The theme is divided into 3 consecutive ages in the
lectures.

The lectures are carried out so that the theme might
be recognized by students in the order of 1) the age of
superstition, 2) the age of experience and 3) the age of
science. The textbook! seems to be readily understood
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with the help of the concept of the 3 consecutive stages,
which the authors of this paper propose and support.

During the lectures, the historical fact of the unhap-
py days of witch-hunt in Europe and USA is taught
somewhat in detail, though the fact of “witch-hunt”
and various kinds of the subsequent atrocious torture
are mentioned briefly in the text. Western herbs of
superstition and long-standing experience were tradi-
tionally kept by so-called witch healers in their world,
eventually to give rise to the modern synthesized
drugs®. The detailed process is still enigmatic and still
remains to be clarified.

(3) The Specific Lectures : Infectious Diseases and
Their Treatment in the History

There is a focus on parasites in the history of man-
kind. They are especially taught during the lectures.
Good textbooks are available, for example, “Illustrated
Human Parasitology” by Yoshida and Arizono®. Photos
are shown on an overhead projector. Students become
especially interested in malaria which was responsible
for the death of historical heroes, for instance
Alexander the Great and Kiyomori Taira. They under-
stand that parasitic diseases are in general an old and,
at the same time, new problem in Japan.

(4) Introducing an Excellent English Article:
“Highlights from the History of Medicine” as an
Important Reference”

Now that students must be familiar with the 3 suc-
cessive stages of development, the ages of superstition,
experience and science, they should readily understand
the English article mentioned above. However, some
students have difficulties with English grammar,
having to make efforts in learning English again. So,
all the lecturer can do is to cite the article as a refer-
ence. It is not difficult for the lecturer to have students
understand that the content falls roughly into the 3
phases of the history of pharmacy.

The important key words (human names) in the text
are as follows ; Hippocrates in the Greek age, the great
Indian doctor, Susruta in the old Indian Dynasty, Galen
in the Roman Empire, Pare in France, Roentgen in
Germany and others. These are explained in the hope
that these might become familiar to the students grad-
ually, and in the long term possibly memorized natural-

ly.

III. Three Major Stages in the History of Human
Health and Pharmacy
Perusing text books on medical and pharmaceutical
history such as in the bibliographies"®"~® and carrying
out the lecture course, we are inclined to think that the
history of pharmacy can be traced back through 3
successive stages of development, namely the ages of
superstition, experience, and science with the occasion-
al humanitarianism activities by the great names of

past ages such as Hippocrates and Nightingale. Again,
we remember the proverb, “Rome was not built in a
day.” The similar idea of the ages falling into 3 stages
might have been published elsewhere. Although a
search has been done for such publications, the divi-
sion of the 3-4 items has been convenient for the lec-
tures.

IV. The Character of the Students Attending the
Class for History of Pharmacy in Matsuyama
University

About 90% of the students elect the subject. Their
brief letters, comments and communications show
their character in general. It does not look like that
they are fond of the historical world itself.

This is partly because, from their high school days
on, they mostly believe in that the subject, “history” is
one of the subjects requiring the memorization of his-
torical years and names. Regrettably, there is a kind of
the preconceived prejudice against the subject of histo-
ry before their entrance into universities. It should be
banished by all means from their mind during the
course from the viewpoint of the present authors.

Much moreimportance has to be attached than now to
the education of the students in the class for the history
of pharmacy and human health so that the well-
educated might understand that the situation of the
present day is always changing with ongoing evolution.

Discussion

Students cannot understand the true meaning of
learning history until they have learned it without
compulsory memorization of the important years and
names.

They realize that the present situation is sure to
change after learning history in Matsuyama Universi-
ty School of Clinical Pharmacy. The students now
understand the depth of the famous proverb. And they
know without exception that the built Roman Empire
was divided into two parts and broken into many
pieces, especially the West Roman Empire, during the
process of which advanced sciences and technologies,
including those in medicine and pharmacy, were intro-
duced from the Arabic and Islamic World into the
Western World. Many years after the collapse of the
Roman Empire, to their knowledge now, Europe has
been united again even though they have not learned
the history of the world in their high school days.

At least some of them are afraid that the Roman
destiny might be compared to that of human health on
the earth. Who knows the future of mankind?

Successful lectures on the history of human health
including pharmaceutical history are hopefully going
to be held in the schools of health sciences and den-
tistry as well as pharmacy to which we belong. All of
the present authors are pleased to support the idea.

How the history of pharmacy is taught in foreign
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countries intrigues us. Their criticism and support on
our lectures are heartily welcome. Last but not least,
we have to improve the lectures by listening to the
opinions inside and outside Japan'®.
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Summary

Matsuyama University School of Clinical Pharmacy
started in the academic year of 2006.

After an obligatory subject, “The Outline of Pharma-
cy” in the spring semester, the elective course on
pharmaceutical history is held with a 90-minute lecture
a week for 15 weeks in the autumn semester of the first
year for the students.

The course consists of 4 parts as follows. The 15
consecutive lectures are carried out in the order of (1),
(2), (3) and (4) and they are ; (1) Pharmaceutical History
in Japan, (2) Pharmaceutical History in the World, (3)
The Specific Lectures : Infectious diseases and their
treatment from the viewpoint of history, and (4)
Introducing English Articles : “Highlights from the
History of Medicine”. However, in the present authors’
opinion, pharmaceutical history from the beginning
through the present days might fall roughly into 3
phases, namely the ages of superstition, experience and
science with the occasional humanitarianism activities.
We have been looking for a possible similar idea
published elsewhere.
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Summary

The authors compared statues and figures of Buddha
of Healing (Yakushi Buddha) with those of Dhanvan-
tari god and Varuna god in India. Statues and figures
of Ayurvedic God, Dhanvantari, are respected by Indian
medical doctors, pharmacists and patients. Dhanvan-
tari has the medicinal pot containing the rejuvenating
nectar (Amrta). Therefore, it is most probably the case
that the Yakushi Buddha in Japan originated from the
Dhanvantari God in Ayurveda.
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Summary

From the Nara period through to the end of the
Heian and early Kamakura periods, the population of
Japan grew by 50% thanks to increases in rice cultiva-
tion. Such expanded food production resulted in
changes in the social structure providing opportunities
to those in control of armed forces to become local
feudal lords. Many wars fought in the process neces-
sitated the development of treatment methods for
Kinso (wounds caused by swords, spears, and similar
weapons), to which Jinsoes (Buddhist monks/doctors
that accompanied troops) attended, making extensive
use of herbal medicine that had been developed by the
people of the time. Many war commanders brought
Jinsoes to battle fields, which became a custom during
the Sengoku (warring) period. As many of the Jinsoes
were well educated, they also served as entertainers to
the commanders through their knowledge in Go or
Renga (a game involving popular poetical verses).
Their talents and training eventually resulted in many
of the so called traditional arts including Noh, Kabuki,
tea ceremony and earthenware production.
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Summary

In the previous paper, information about question-
naires for pharmacies and pharmacists in the 86 hospi-
tals built during the Meiji and Taisho periods in Japan
was reported. The histories of old pharmacies and
pharmacists of the remaining 10 old hospitals were also
reported in this paper.
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