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Publisher’s Note to the Second Edition

It gives me great privilege to introduce a much awaited work in homoeopathic pharmacy where
much progress has taken place, yet very less has come on paper. Amongst the pioneers who have
devoted and dedicated their time and energies to Homoeopathic Pharmacy, stands the name of
Dr. D.D. Banerjee, whose “Textbook of Homoeopathic Pharmacy” has been read by generations of
homoeopathic students and practitioners.

This is an augmented work of Dr. Banerjee and the book is complete in respect of covering the
subject right from introduction, illustrations, mechanism, pharmacopoeias , development, scope and
research in pharmacy.

The work is divided into sections for easy reference, as the chapters, which were placed
haphazardly in the earlier edition have been rearranged in a systematic manner under the respective
sections.

All the topics in Volume II of Dr. Banerjee’s textbook have been incorporated in this new
edition under the respective topics.

Most importantly, the information in each chapter has been updated and elaborated, like the
chapter on “Vehicles” is now a complete section with 5 chapters under it:

*  Vehicles - in general.

*  Solid vehicles.

*  Liquid vehicles.

*  Semisolid vehicles.

* Standardization of vehicles.

Similarly, the section “Laboratory” is complete with information on:

* Laboratory premises.

*  Homoeopathic laboratory.
*  Laboratory methods.

* Instruments.

*  Cleaning of utensils.

*  Hazardous instruments.
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Hence, each section in this augmented edition provides complete knowledge on the respective
subject without any need to look further.

Several new sections and chapters have also been introduced.
Naming a few Sections:

*  Principles:
- Principles of prescription.
- Principles of medication.
- Principles of dispensing.
- Principles of external application.
- Principles of drug proving.

*  Analysis of drugs:
- Limittests.
- Chromatography.
- Sampling and methods of analysis.

*  Development, scope and research in homoeopathy.

Naming a few Chapters:
- Methods of preparation - GH.P.
- Methods of preparation - H.P.U.S.
- Preparation of drugs from sarcodes and nosodes.
- Posology and homoeopathy.
- Plant collection with preparation of herbarium.
- Table of drugs.
- Relationship of remedies with duration of action, etc.

Also, this edition is respondent with Tables, [llustrations and Examples. The font too has been
improved to make it more reader friendly.

All in all, it is an augmented textbook in the literal sense of the word making it a complete
textbook for all associated with the field of homoeopathy, be it students, at the graduate or post
graduate level, doctors, professors, pharmacists or manufactures.

We wish to thank Dr. Amar Bodhi R. and Dr. Beena Bodhi for their valuable contribution in
upgrading this book.

A special mention and thanks to Dr. Taru Bhagat, for putting in the excellent work in accom-
plishing this task.

We wish all the readers a happy reading to richer knowledge.

Kuldeep Jain
CEO, B. Jain Publishers
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Introduction

Homoeopathy was founded by Dr. Christian Frederick Samuel Hahnemann. He was born
in Meissen, Germany in 1755 and died in Paris in 1843. The experimental and practical founda-
tion for homoeopathy was carried out between the years 1790 and 1810.

In the year 1790 he observed that real cures were effected by drugs which produced simi-
lar symptoms on healthy human beings. For six years he continued his studies, till in 1776, he
wrote about fifty drugs and an essay suggesting a new way of ascertaining the specific curative
power of a drug. It was published as an article in Hufelands Journal under a title “An Essay on
a New Principle for Ascertaining the Curative Power of a Drug.”

Hahnemann’s fundamental propositions peculiar to homoeopathy are:

(a) The action of drugs is demonstrable by observing the subjective symptoms, objective symp-
toms and pathological changes that occur when they are administered to healthy human
subjects.

(b) The action of drugs so observed on healthy human beings constitutes their therapeutic
potentiality with respect to the sick individual.

(c) A similarity between disease processes in a particular individual and the known effects of
a particular drug on healthy human beings (known as drug proving of homoeopathy) will
lead to its successful application in the treatment of the diseased individual (i.e. to bring a
change in the altered dynamis).

(d) Conception of dynamis (vital force active—driving force) is applicable in respect to health,
disease and cure.

These propositions are fully expressed in the Law of Similars, which is the foundation of
homoeopathic practice. It is said as “Similia Similibus Curentur"—Ilet likes be treated with
likes. The Law of Similars is a natural law. The term homoeopathy is in fact, derived from the
Greek, meaning like suffering.

In the early days of homoeopathy, the physician would have been expected to prepare his
own medicinal remedies. Now-a-days, with the increased demand for homoeopathic remedies,
we obtain our remedies from the properly trained homoeopathic pharmacists.
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Man and Medicine

The first doctor was the first man and the first nurse, the first woman. History of medicine
is as old as history of mankind. It accounts man’s efforts to deal with human illnesses and
diseases from primitive to the present complex array of treatments. It has had its share of many
developments and setbacks.

The healing art was taught and practised from primitive times. He then discovered that
plants might be used as food, some being poisonous and some being medicinal. Folk medicine
or domestic medicine consisting largely of plants and its products originated in this way and it
still persists. Diseases were considered to be supernatural, the work of demons or offended
Gods. The ‘medicine men’ or ‘priest doctors’ were considered as sorcerers. They themselves
prepared the medicines (this practice of doctors preparing their own medicines is rarely seen
now). Administration of vegetable drugs by mouth was accompanied by dancing, grimaces and
all magical tricks.

HISTORY OF PHARMACY

The history of pharmacy is the history of medicine. It is very difficult to begin or to point
out the just beginning. It is related with the beginning of mankind. No documentary writings or
evidences in respect of historical development of pharmacology can be traced out.

Fighting disease with drugs is a timeless struggle. Its beginning echoed out of primitive
ages when man used to stay in a jungle.

Man’s survival and enjoyment of better health either individually or community-wise has
depended partly upon the success of pharmacology.

The invention of writing marked the dawn of recorded history. Earliest writings were
those of Egyptians. ‘Ebers’, an Egyptian papyri is a list of remedies with appropriate spells or
incantations.

The medicine chest box of an Egyptian queen of that period, containing vases, spoons,
dried drugs and fruits is an important finding in interpreting their medical thoughts. It was
based on magical and religious beliefs connected with the entry of the evil spirit into the body
of the patient.

The earliest concepts of medicine in India are seen in the sacred writings of Vedas, especially
‘Atharvaveda’, which according to some authorities dates back to the second millennium B.C.
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The period of Vedic medicine lasted until about 800 B.C. The Vedas are rich in magical practice
in the treatment of diseases.

From Atharvaveda, developed the science of ayurveda around 1800 - 500 B.C. Most
important medical treatises of that period are ‘Charaka Samhitha’ and ‘Susrutha Sambhitha’.
Indian therapeutics were largely dietetic and medicinal. Dietetic treatment was important and
preceded any medical treatment. The Indian materia medica was extensive and consisted mainly
of vegetable drugs, all of which were from indigenous plants. Charaka knew 500 medicinal
plants and Susrutha knew 760. Animal remedies such as milk of various animals, bones, gallstones
and minerals like sulphur, arsenic, gold, lead, etc. were also employed. The physicians collected
and prepared their own drugs. Many medicinal plants like cardamom, cinnamon, etc. later
found their way into the western pharmacopoeias. Alcohol seems to have been used as a narcotic
during operations.

Chinese medicine is also of great antiquity. Most of the Chinese medicinal literature is
founded on an ancient work called the ‘Nei-ching’. Emperor Huang-ti was the author. Li-shi
Chen is the author of the great Chinese pharmacopoeia. In addition to this there were elements
of sympathetic magic and doctrine of signatures. Among the drugs taken over by the western
medicine from the Chinese are aconite, camphor, cannabis sativa, iron, rhubarb, etc. Their
moxibustion and acupuncture techniques are now practised around the world today. Hydrotherapy
and vaccinations were probably introduced by the Chinese.

Early Greek and Roman medicine believed in supernatural influences. However, later
Greek philosophy refused to believe the supernatural theory and set out to find for themselves
the causes and reasons for the strange ways of nature. The medical fraternity was in the process
of shedding off the concept of magic and religion by the time Hippocrates was born (460 B.C.).
He viewed disease with respect to the patient and his environment. He studied the patient and
not the disease. He found the logical method of clinical observation. Interestingly, in one of his
works, he states the application of ‘Similia Similibus’. In his book, ‘Demorbis Popularis’, he
mentions about ‘dolor dolorum solicit’, meaning, one pain to cure another.

Then came the pupil of Plato and tutor to Alexander the Great, Aristotle. He laid the
foundation of comparative anatomy and embryology.

A great physician of the second century was Galen. He laid great stress on the study of
anatomy and physiology. After the fall of Rome, in the early middle ages, the field of medicine
remained stagnant for a long time. Revival of medicine took place during the Renaissance
movement of 14th, 15th and 16th century.

Paracelsus was the strange alchemist of the 16th century. He simplified prescribing and
introduced chemical drugs in place of vegetable remedies.

17th century onwards there were rapid strides in the field of medicine. William Harvey
discovered circulation of blood; Marcelo Marphigi saw a network of tiny blood vessels in the
lung of a frog; Richard Lower traced interaction between air and blood; Lavoisere discovered
oxygen; Antony Von Leeuvenhook invented the microscope. The greatest finding of the 18th
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century was the science of homoeopathy by Dr. Samuel Hahnemann. Another important discovery
was vaccination by Edward Jenner.

By the beginning of the 19th century, the structure of the human body was fully known and
concentration was on the advancement of knowledge of pathology and the conclusive verification
of the germ theory by Louis Pasteur, Joseph Lister and Robert Koch. By the end of the 19th
century, causes of many mosquito borne diseases were discovered. Sir Ronald Ross, Carlos
Finley, Sir Patric Manson, etc. were involved with these works. Roentgen had discovered X-
ray; Curies had discovered radium and a new field of psychiatry was opened by Sigmund Freud.

The 20th century saw the discovery of antibiotic, Pencillin by Alexander Flemming. It
revolutionized modern medicine.

Isolation of insulin in 1921, came as a boon to the diabetics and many other discoveries
and inventions were made to make this world a better place for mankind. Beginning of 20th
century also saw the formulation of ‘Laws of Heredity’ by Gregor Johann Mendel. Today
biotechnology is the buzz word. It came into limelight because of the breathtaking break through
of recombinant DNA technology, with which we have entered into an era of gene therapy and
genetic engineering.

Will genetic engineering prove to be the elixir of cure? Are ‘designer babies’ for real?
Time will have its answer.

The genius of Dr. Samuel Hahnemann is that he bestowed medical science for the first
time with laws like that in pure science. This fact makes homoeopathy, a finding of the 18th
century, a better option, even today.

HISTORY OF HOMOEOPATHIC PHARMACY

Birth of homoeopathic pharmacy is from the day of discovery of homoeopathy. The excel-
lence of homoeopathic pharmacy lies in exploring the latent curative power of a substance,
even from a substance that is pharmacologically inert (i.e. Lycopodium-Club moss spores) and
retaining the therapeutic potentiality when no molecules of the original substance are left in the
preparation.

The experimental and practical foundation studies were carried out between the year 1790
and 1810. As such, the discoverer of homoeopathic pharmacology is Dr. Samuel Hahnemann.

In 1805 Hahnemann announced his new method of pharmacological process in a trea-
tise—“Fragmenta de Viribus Medicamentorum”. With each edition of Organon of Medicine
there was an evolution of homoeopathic pharmacy. The basic principles of homoeopathic phar-
macology are incorporated in the practical portion of different aphorisms of the Organon of
Medicine and in the writings of “Chronic Disease”

Except Dr. Constantine Hering, no body has added much to homoeopathic pharmacology.
He discovered a new method of potentisation called “decimal scale.” The first original scale of
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serial dilution is “centesimal”. Later in the sixth edition of Organon of Medicine, which was
published after the death of Hahnemann the “millesimal scale” was introduced. In the treatise
of Materia Medica Pura and Chronic Diseases, different advises and directions for homoeopathic
pharmacology were given.

Previously, homoeopathic medicines were prepared by the physicians themselves. In 1825,

Dr. C. Casparo of Leipzig established a homoeopathic dispensary with a manual.

Gradually different homoeopathic establishments or associations published their pharma-

copoeia. They are :

L.

German Homoeopathic Pharmacopoeia: First Homoeopathic Pharmacopoeia in the world,
published in 1825 by Dr. C. Caspari of Leipzig.

British Homoeopathic Pharmacopoeia: Published in 1870 by the British Homoeopathic
Society.

Homoeopathic Pharmacopoeia of the United States of America: Its first edition was pub-
lished by the American Institute in 1897 with the help of Otis Clap and Sons. It became the
official pharmacopoeia in 1938.

Homoeopathic Pharmacopoeia of India: Government of India accepted homoeopathy af-
ter the Homoeopathic Enquiry Commission Report in 1948, and published 4 volumes of
Homoeopathic Pharmacopoeia with the help of Homoeopathic Pharmacopoeia Commit-
tee appointed in September 1962.

Prior to that, a homoeopathic pharmacist M. Bhattacharya Co. compiled a homoeopathic

pharmacopoeia which was very helpful.
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INTRODUCTION TO PHARMACY

1.1
1.2
1.3
1.4
1.5
1.6

Pharmacy and Pharmacopoeia.
Pharmacology.

Sources of Homoeopathic Drugs.

Process of Collection of Drug Substances.
Preservation of Drugs and Potencies.

Standardisation of Drugs.

Future age will wonder at us as the present age wonders at us now.
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1-1

Pharmacy and Pharmacopoeia

PHARMACY

Pharmacy is the art and science of collecting,
combining, compounding, preparing, preserving
and standardising drugs and medicines from
natural and synthetic sources. It also includes
dispensing medicines.

In ‘A Compend of the Principles of
Homoeopathy’ by Dr. W.M. Boericke, pharmacy
is, ‘The art of preparing drugs for use, and
dispensing them as medicines’.

The word ‘pharmacy’ also implies the place
where medicines are made and distributed.

HOMOEOPATHIC PHARMACY

It is an art and science of collecting,
compounding, combining, preparing, preserving
and standardising drugs and medicines from
vegetable, animal, mineral kingdoms and certain
physiological substances and morbid substances,
according to homoeopathic principles (as given
in the Organon of Medicine, Materia Medica
Pura and Chronic Diseases), and also dispensing
medicines according to the prescriptions of the
homoeopathic physicians. It also embraces the

legal and professional aspects, and regulates the
proper distribution of drugs and medicines.

Monopharmacy, pharmacodynamics and
potentisation are the basis of homoeopathic
pharmacy. Homoeopathic pharmacy should be
fully consistent with the holistic and
individualistic philosophy of homoeopathy based
on the theory of dynamis.

Sources of Homoeopathic Pharmacy

The main sources are Hahnemann’s writings:

Essay on a New Principle for Ascertaining
the Curative Powers of Drugs and Some
Examinations of the Previous Principles,
published in Hufeland’s Journal.

1808: On the Value of Speculative Systems
of Medicine, Especially in Connection With the
Various Systems of Practice.

1810-1921: Organon of Medicine, 1st to 6th
edition.

1811-1821: Materia Medica Pura, Vol. 1-6.

1820: On the Preparation and Dispensing of
Medicines of Homoeopathic Physicians.
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1828 to 1830: Chronic Diseases, Vol. 1 to *  Quality Control During Preparation: Mother
Vol. 4. tincture, mother solution, mother substance

Homoeopathic Pharmacy Includes

Collection: Gathering or procuring the
required drug substances.

Identification:Ascertaining the genuineness
and purity of the drug substance. It is done
by macroscopical, microscopical and
chemical studies.

Qualitative Analysis: The process of
ascertaining the presence or absence of
certain substances in a sample; what
impurities are present or confirming the
absence of certain impurities, etc.

Quantitative Analysis: Having ascertained
the nature of the constituents of a given
sample, the process of determining how
much of each component, or of specified
components, is present is quantitative
analysis.

Preserving: Drug substances have to be kept
from destruction of their medicinal powers.

Standardising: Medicines prepared should
conform to the official homoeopathic
pharmacopoeia or any other authoritative text
so as to maintain a uniformity in the
preparation of medicines.

Combining: Act of uniting two or more
substances physically (mixtures) or
chemically (compounds).

Compounding: Act of uniting two or more
elements in fixed proportion to form an
altogether new product. This new product
will have properties different from those of
constituents. Calcarea sulph., Magnesium
mur., Natrium ars., etc. are all compounds.

Note: Combining and compounding is advocated prior

to potentization and proving. Law of simplex is
concerned with drug proving and drug
administration in sick.

and their potencies are prepared according
to the old method (Hahnemann’s method) and
the new method (Homoeopathic
Pharmacopoeia of U.S.A.)

*  Quality Control: 1t is to ensure that drug
substances and other preparations contain
essential compounds within a pre-determined
range of composition and the impurities do
not exceed certain specified limits.

* Dispensing: It means preparing and serving
the medicinal preparation as per the direction
of a physician.

Genius of Homoeopathic Pharmacy
* It has a philosophical background.

e It treats the patient as a whole and not the
disease alone. According to Hahnemann,
“There is no disease but sick people”.
Homoeopathy is based on the holistic and
individualistic approach of disease.

* Homoeopathic pharmacy is a specialised
system of therapeutical art and science, with
a particular mode of preparation,
administration and modus operandi.

* The theory of dynamisation is the basis of
homoeopathic pharmacy.

*  Preparing homoeopathic medicines is simple
and easy, there being only two methods—
trituration and succussion.

*  Homoeopathic pharmacy preserves as far as
possible the healing powers of a drug.

e Indrug proving:

a. A drug is only included in our materia
medica after, “complete proving” on
healthy persons (§ 108), in both males
and females (§ 127), of different age
groups.
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b. During drug proving, subjective symp-
toms are noted with great accuracy by
the examining physician and the prover.

c. The natural form of drugs is used in drug
proving though attempts are being made
to prove alkaloids or artificial chemical
substances.

d. For the purpose of homoeopathic drug
proving, minute infinitesimal potencies
to the crude drug are used in doses. All
drugs are proved in different doses. The
symptom picture obtained from provings
are accurately recorded.

Homoeopathic drug action:

a. Homoeopathic medicines acts on a
dynamic plane to heal the deranged vital
force.

b. Pharmacodynamics specialises in
studying individual drug actions along
with its general (i.e. physical and
chemical) action.

Nosodes, sarcodes and imponderabilia form
a specific aspect of homoeopathic pharmacy.

There are no injurious or harmful side-effects
or after-effects on the human system as a
whole or in any part.

In homoeopathy a drug is accepted in its
entire entity and totality, without attempting
to separate a drug into its specific chemical
constituents.

The aim of homoeopathic pharmacy is to
prepare medicines, in a way that all the
healing provers, or the active virtues of the
drug substance are present in a suitable form
for administration (Richard Hughes).

Through homoeopathic pharmacy one can
see the power of an infinitesimal dose in the
field of therapeutics.

Branches of Homoeopathic Pharmacy

There are two branches of homoeopathic
pharmacy:

1. Pharmacy proper.

2. Galenical pharmacy.
1. Pharmacy Proper:

It consists of:

a. Official Pharmacy: This is the first part
of official pharmacy as it includes
preparation of drugs according to the
official pharmacopoeia. Hence this part
is concerned with the pharmacopoeia.
There are some important drugs which
are not included in any official
pharmacopoeia but are prepared
according to the conventional methods,
e.g. Alstonia constricta, Liatris spicata,
Micromeria, Yohimbium, etc. The
procedures described under this part are
performed in a pharmaceutical
laboratory.

b. Extemporanous Pharmacy: It forms the
latter or last part which is concerned with
prescription and dispensing.

This consists of the preparation and
distribution of medicines according to
the prescription of a physician.

The procedures described under this part
are practised in the dispensary.

2. Galenical Pharmacy:

Pharmacy which follows the methods and
theories of Galen, a 2nd century Greek physician
is known as Galenical pharmacy. This branch is
related to the preparation of crude drugs only,
hence it is not acceptable to true homoeopaths.

Classification of Pharmacy
It has two major divisions:

o Theoretical Pharmacy: It consist of physical
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and biological assessments, as well as
professional courses that need to train a
pharmacist and which are mainly of
theoretical nature.

*  Practical or Operative Pharmacy: It consists
of:

- Various aspects of manufacturing,
- Retail.
- Professional and hospital pharmacy.

- Practical portion of physical and
biological assessment.

Uses of Studying Homoeopathic
Pharmacy
e Studying pharmacy provides us with the

knowledge of preparing the mother tincture
and its dilutions.

*  Knowledge of pharmacy helps us in selecting
the right dosage to be prescribed to the
patient.

* Helps in writing a prescription in the proper
form.

* Knowledge of drugs for external application.

PHARMACIST

A person who is skilled or engaged in a
pharmacy, one who prepares or dispenses
medicines, a druggist or pharmaceutical chemist
legally qualified to sell drugs or poisons.

PHARMACOPOEIA

DEFINITION

Pharmacopoeia has originated from two
Greek words ‘pharmakon’ meaning ‘a drug’ and
‘poies’ meaning ‘to make’.

It is the standard authoritative book,
containing a list of drugs and medicines, habitats,

descriptions, collections and identification of
drugs. It also provides directions for their
preparation, combining, compounding and
standardisation.

It also contains information about external
applications, posology and monograph of drugs.
It is the theoretical portion of pharmacy. It is
officially published by the authority i.e. the
government of the country or any medical or
pharmaceutical society, either constituted or
authorised by the government; and revised at
regular intervals.

The pharmacopoeia which is published by
the authority or government of a country is termed
as the ‘official’ pharmacopoeia and that which is
published by any person, other than the authority
of the government is called ‘unofficial’
pharmacopoeia.

HISTORY AND DEVELOPMENT OF
HOMOEOPATHIC PHARMACOPOEIA

In 1805, Hahnemann announced his new
method of pharmacological process in his treatise
‘Fragmenta de Viribus Medica Mentorum
Positivis Sive in Sano Corpore Humano
Observatis’. The basic principles of
homoeopathic preparation of drugs and
medicines are enshrined in different aphorisms
of ‘Organon of Medicine’, ‘The Chronic
Diseases’ and ‘Materia Medica Pura’. These
have served as the authoritative books for
different pharmacopoeias published so far.
Different homoeopathic establishments or
associations have published their pharmaco-
poeias. They are:

German Homoeopathic
Pharmacopoeia (G.H.P.) - 1825

1825 the first homoeopathic
pharmacopoeia “Dispensatorium Homoeo-
pathicum” was published by Dr. Carl W.

e In
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Caspari of Leipzig, Germany. In 1872, Von
Willmar Schwabe compiled a pharmacopoeia
titled ‘Pharmacopoeia Homoeopathic
Polyglotica’. 1t is considered to be an
authoritative work. A new homoeopathic
pharmacopoeia is being prepared which is
sponsored by the German federal
government. The various editions of the
German homoeopathic pharmacopoeia have
undergone many changes, but they have
always adhered strictly to Dr. Samuel
Hahnemann’s method of preparation of
drugs.

British Homoeopathic Pharmacopoeia
(B.H.P.)-1870

The first edition was published in 1870 by
the British Homoeopathic Society, London; the
2nd and the 3rd edition were published in 1876
and 1882 respectively. As the society did not have
the recognisation of the Royal Charter, it was not
treated as the official pharmacopoeia of the
country. However, owing to intrinsic merit and
worth, it was accepted by the homoeopathic
profession around the world. The Homoeopathic
Pharmacopoeia of United States (H.P.U.S.) uses
it as a basis because of the care taken in making
tinctures, the recognition of the effect of the
natural plant moistures and the prescription of
alcohol of different strengths for the preparation
of drug tinctures and the general accuracy of the
detailed description of the drug in that work
(H.P.U.S. - 1941).

Note: The ‘Companion to the British and
American Homoeopathic Pharmacopoeias’, arranged
in the form of a dictionary, was compiled by Lawrence
T. Ashwell and were published by Keene and Ashwell,
London in 1881. Its 2nd, 3rd and 4th edition were
published in July 1883, May 1884, Sept. 1890
respectively. These compilations had been accepted
by the profession.

Homoeopathic Pharmacopoeia of
U.S.A.-1897

The first pharmacopoeia in U.S.A.,
‘Pharmacopoeia of the American Institute of
Homoeopathy’ was published in 1897 by Otis
Clap and Son, Inc. Agent, Boston, U.S.A.

In 1901, the 2nd edition was published and
the title was changed to ‘Homoeopathic
Pharmacopoeia of United States’. In June 1938,
‘Foods, Drugs and Cosmetic Act’ (commonly
known as the Pure Food Law) was passed and
the H.P.U.S. became the official pharmacopoeia
of U.S.A. for the preparation of all remedies used
in homoeopathic practice. Since then many
editions have been published. In the 8th edition
(1879), volume one was published with an
addendum, ‘Compendium of Homoeopathic
Therapeutics’.

In 1882, Boericke and Tafel, of New York,
Philadelphia and Chicago, compiled and
published the ‘American Homoeopathic
Pharmacopoeia’ (A.H.P.). It has 10 editions.
Several Indian homoeopathic pharmacists used
to follow A.H.P.

Homoeopathic Pharmacopoeia of India
(H.P.L.)-1971

H.P.L. is the official pharmacopoeia of India.
Eight volumes have been published by the
government of India (Ministry of Health and
Family Welfare) by the Homoeopathic
Pharmacopoeia Committee). (“Homoeopathic
Pharmacopoeia Committee”, was appointed by
the central government, in Sept. 1962 under the
chairmanship of Dr. B.K. Sarkar.)

Volumes No. of Year of
Monograph Publication
Vol. I of H.P.L 180 1971
Vol. Il of H.P.I. 100 1974
Vol. III of H.P.I. 105 1978
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Vol. IV of H.P.I. 107 1984
Vol. V of HP.IL 114 1987
Vol. VI of HPI 104 1991
Vol. VII of HPI 105 1998
Vol. VIII of HPI 101 2000

Homoeopathic Pharmaceutical Codex was
published in 2004, and it contains 1001 drugs.

H.P.I is included in the second schedule of
“Drugs and Cosmetic Act - 1940”. (Until 1971,
we used to follow the American Homoeopathic
Pharmacopoeia).

Note: In India, the first unofficial pharmacopoeia,
named ‘Pharmaceutics Manual’ was published by
M. Bhattacharya and Co. Calcutta, in 1893. Since then
it has run into several editions. The tenth edition
published in 1944 incorporated about 70 of the
important Indian drugs.

Athoroughly revised and enlarged twelfth edition
was published in July 1962, under the name and style
of, “M. Bhattacharya & Co.’s Homoeopathic
Pharmacopoeia”.

French Homoeopathic Pharmacopoeia

F.H.P. is called Pharmacopoeia
Homoeopathique Francaise.

Acceptance of homoeopathy in France is
very high. Homoeopathic medicines are available
with almost all pharmacists. Some of the products
out-sell conventional medicines. It has its own
pharmacopoeia and a prescribing trend which is
different from other countries. It has many new
drugs in categories of nosodes, organs, tissues,
biochemicals/organo-chemicals and minerals, in
addition to the normal range of homoeopathic
medicines.

In India, its pharmacopoeia is not recognised
but physicians do believe in the new drugs
introduced in France and they tend to use the
product when available.

The French pharmacopoeia has the following
categories of products:

*  Mother tincture TM (of herbs, animals and
chemicals).

e Potencies are in decimal D, DH, X or XH
and centesimal C or CH.

*  Combination of the above.
The material source comes from the

following:

*  Vegetables or botanicals.

e Animals.

e Minerals and inorganic chemicals.

e Organic substances and chemicals.

* Biologicals and microbiologicals.
Pharmaceuticals forms:

*  Drops and combination of mono-dilutions or
tinctures.

»  Triturations.

e Granules or globules (impregnated).
» Tablets and capsules.

e Ampuoles.

*  Suppositories.

*  Pommades.

The permitted vehicles include a wide range
from purified water, alcohols of different
strengths, glycerol, lactose, sucrose, gelatin,
lanoline, vaseline, gum arabic and magnesium
stearate as pharmaceutical aids.

By and large, Hahnemannian principles are
adopted and the tincture contains from 40 to 90%
of alcohol as prescribed in the individual
monograph. The dilutions contain 70% of alcohol
for impregnation and 40% for oral use. Adequate
precautions have been taken in each monograph
for the purity of basic material, procedural
precautions and technique of preparation of the
tincture or triturate; the controls on the alcohol
percentage, TLC and drug content, etc.
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DEFINITION

Pharmacology is a science of drugs. It
includes: Pharmacy, therapeutics, and materia
medica. It is derived from two Greek words,
‘Pharmakon’ i.e. drug and ‘logos’ i.e. knowledge.

It is the branch of medical science dealing
with the preparation, uses and effects of drugs
and medicines i.e., the science and theory of
pharmacy.

Pharmacology imparts knowledge regarding
the drug actions on living organism or the effects
produced on the system as a whole or on any
particular organ or organs.

KNOWLEDGE OF DRUGS (SOURCES
OF MATERIA MEDICA)*

*  From collected facts of historical evidences.
* Animal experimentation.

* Toxicological effects.

e Human provings.

* Clinical experiences or experimentation.

* For source of Homoeopathic Materia Medica one should
defenitly read ‘Source of Homoeopathic Materia Medica’ by
Dr. Richard Hughes in his Pharmacodynamics.

Pharmacology

In homoeopathy, human proving is the most
preferred source of materia medica, as both
subjective and objective symptoms can be
elicited.

The fundamentals of homoeopathic
pharmacology is to explore the peculiar and
characteristic pharmacological languages and
therapeutic potentiality of the drug. The axial
skeleton of homoeopathic pharmacology rests on
the “Theory of Dynamis”.

The dynamicity of the drug which was latent
and said to be the curative power, has been

explored in Hahnemannian pharmacology and
is utilized according to the therapeutic law.

BRANCHES OF PHARMACOLOGY

Two branches:
a. Pharmacognosy.
b. Pharmacodynamics.

a. Pharmacognosy: This term originates from
the Latin word ‘gnosia’, meaning ‘the
knowledge of drugs’. It deals with crude

drugs (i.e. medicinal substances in their
natural or unprepared state), secured from
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plant and animal sources, including their
history, source, collection, distribution,
cultivation, identification, composition,
quality inspection, preservation and
commerce.

Pharmacodynamics: It is the science or
subject of the powers or effects of drugs and
medicines on human beings in health and
disease. Pharmacodynamics carries a special
significance in homoeopathy as it deals with
the ‘dynamic action’ of drugs. The object of
pharmacodynamics is to study the
‘individual drug action’ over and above the
general actions.

METHOD FOR DETERMINING
DISEASE PRODUCING POWER

The capacity or power of drugs to produce

an artificial disease is ascertained through the
following three procedures, especially for
homoeopathic pharmacology:

L.

Homoeopathic Drug Provings: According
to Dr. Samuel Hahnemann, “There is no
other possible way in which the peculiar
effects of medicines on the health of
individuals can be accurately ascertained,
than to administer the several medicines
experimentally in moderate doses to healthy
persons,” (§ 108).

Homoeopathic drug provings are a speciality
of the experimental pharmacology. No one
single physician during these two thousand
seven hundred years has thought of this
natural and genuine mode of listing medicine
in this way except Albrecht von Haller. He
however did not however follow up this
invaluable practice.

Drug proving, is defined as a systematic or
orderly method of investigating the
pathogenetic prover of a drug substance. It
is experimentation on healthy human beings

of different sex and ages who are known as
provers with varying doses from crude to
highly infinitesimal potencies repeated
several times. One must take note of the
sequential order of the phenomena (disease
elements and symptoms) which form the true
basis of homoeopathic materia medica.
Drugs are called as ‘artificial disease
producers or ‘artificial morbific agents’.

These findings of poisonings of the
poisonous drugs reveal the ultimate effects.
It indicates the morbid change in the
anatomical and physiological sphere. As
homoeopathy believes in the corporeal and
non-corporeal (mind) states of life, these
morbid phenomena do not help much in
compiling our materia medica but form an
additional nosological help in the sphere of
action of a drug and during provings.

Laboratory findings are nothing but
pathological findings with the aid of
instruments. These form a part of nosological
diagnosis and help indirectly in finding out
the simillimum, and diet and regimen.

Drugs must be proved on both sexes, of
different age groups and constitutions.

Toxicological Findings (Poisonings and
Overdosing): In poisoning, the subject is
ordinarily a healthy one whereas in over-
dosing, it must have occured in sick persons
who were taking the drugs as medicines.
According to Richard Hughes, the
knowledge gained from such observations,
though sufficiently vague is at the same time
a ‘clue’. It indicates the relative importance
of various symptoms and the class of
diseases to which the drug corresponds. The
revelations of morbid anatomy carry us a step
onwards. They show the organs and tissues
upon which the poison exerts its influence,
i.e., shows the pathological morbid changes.
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From the homoeopathic therapeutical angle,
these above changes are not so useful, except
under certain circumstances. They may only
be a correlated factor with the pathological
charges or symptoms in an actual diseased
state. In homoeopathy, we carefully record
the symptoms actually produced by the
absorption of poisonous drugs in varying
doses and their effects on the dynamic plane.

Laboratory Experiments: Drugs are
administered in varying doses on animals
like guniea pigs, rabbits, monkeys,
armadillos, rats, etc. to study the effects it is
likely to produce on humans.

In homoeopathy, drugs are administered in
varying doses upon healthy human beings.
Prior to that it is experimented on lower
animals, specially the vertebrates to assess
their effects on different organ or organs.
Then the actual quantitative and qualitative
changes imparted to the human organs, tissue
functions and metabolism of the provers are
carefully observed. These experimental
findings are not regarded as of grade one
value but they are treated as common
symptoms and help when our other guiding
symptoms are not available.

Observations of poisoning, over-dosing and
experiments on animals constitute the bulk
of pathogenetic material generally available.
Human drug proving is the genuine source
of curative action of drugs.

PHARMACODYNAMICS

The symptoms which drugs produce upon

the healthy organism vary according to doses.

ACTION OF DRUGS ON HEALTHY
HUMAN BEINGS

Drugs act on living organisms in three ways:

a. Mechanically.
b. Chemically.
c. Dynamically.

Mechanical Action: Drugs act mechanically
by virtue of their bulk, weight or character
of surface. This action chiefly involves
violent efforts on the part of the organism to
eject from its cavities the offending
substance. Richard Hughes gives examples
of action of crude Mercury and Mucuna
pruriens. Mercury was previously given to
force a passage through obstructed bowels
and Mucuna pruriens to detach intestinal
parasites. Also, if Phytolacca in large doses
is administered by the effort of vomiting, the
body, will throw away the drug from the
stomach, which exhibits the mechanical
action of Phytolacca.

Chemical Action: Depends on the chemical
affinity which exists between the drug and
the tissues of the body and independant of
the vitality. Chemical action is by virtue of
the properties of the molecules present in the
substance and its capacity to undergo a
reaction with another substance with which
it comes in contact. Action of acids and
alkalies are examples of chemical action.

The above two actions represent primary
action of drugs.

Dynamic Action: Dynamic action of drugs
embraces all effects of drugs, which cannot
be accounted for by physical and chemical
laws. This unlike those of the two former
classes are only produced in the living body.
The dynamic action is contingent upon
vitality and results from the relation of
peculiar properties of the drug to the
susceptibilities of the living healthy
organism.

According to Carroll Dunham, the dynamic
effect may be generic and specific.
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i.  Generic: Common to all the members of
a certain class of drugs which serve to
distinguish this class from others but do
not furnish the means to distinguish
between different individuals of the
same class. Dynamic effects of
Arsenicum in certain doses are vomiting
and diarrhea, with cold sweat and
cramps of the extremities. Though these
are the dynamic effects of Arsenicum,
they are generic as other members of the
class to which Arsenicum belongs, viz:
Cuprum, Veratrum, Tartar emetic, etc.,
which in certain doses produce identical
symptoms.

ii. Specific: Related to the peculiarities.
Peculiar action which distinguishes a
given drug from all others. It is related
to the susceptibility of the patient and
the condition of application, and also the
doses.

Hahnemann describes two types of actions
of drugs: The ‘primary action’ and the ‘secondary
action’ in aphorism 63 and 64 of Organon of
Medicine.

e  Primary Action: Aphorism 63 of Organon
holds, “Every agent that acts upon the
vitality, every medicine, deranges more or
less the vital force, and causes a certain
alteration in the health of the individual for
a longer or shorter period”. This is termed
primary action.

* Secondary Action: Also known as dynamic
action of drugs. It is the automatic action of
our vital force, in reaction to the primary
action. Or secondary action is the reaction
of the vital force to the primary action. The
secondary or dynamic action produces
certain physical and mental symptoms which
depend upon the mutual relations between
the specific properties of drugs and the
‘individual susceptibility’.

In homoeopathy, the drug action is the sum
total of the action imparted on an individual
living human being and the sum total of the
reaction that it can induce in the vital force of
the same.

Secondary action may be of two types
namely secondary counter action and secondary
curative action.

- When the action of the drug is exhausted,
the vital force arouses itself and develops
an exactly opposite condition of the primary
action. This is called counter action.

- In conditions were such an exactly opposite
state does not exist or is not possible, the
vital force will strive to utilise its superior
power to extinguish the changes brought
about by the primary action of the drug and
thereby restore health. This secondary action
of the vital force is termed curative action.

The curative action depends upon the
principle of ‘similia similibus curentur’,
whereas the secondary counter action
depends upon the principle of ‘contraria’.

The following facts are observed regarding
the drug action, in relation to their specificity,
and the varying doses in which they are
administered to healthy human beings:

*  Drugs administered in ‘excessively large
doses’ produce certain symptoms during the
initial stage of their drug actions which are
followed later by symptoms exactly opposite
to them.

The first series of symptoms are due to the
primary action of the drug on the organs and
the latter series of symptoms are the
secondary actions i.e., the reaction of the
vital force.

Hence, drugs administered in ‘large doses’
produce secondary actions, in addition to
their primary actions, e.g., apart from the
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physical symptoms produced by the primary
action of the drug Aconitum nap., it also
produces the mental symptom, fear of death,
which exhibits the secondary action.

Drugs administered in ‘moderate doses’
rarely exhibit secondary action, they only
produce primary actions. However,
exceptions are seen in case of ‘narcotic
drugs’.

In a moderate dose, narcotic drugs produce
secondary actions, because in their primary
action, the narcotics take away the
sensibility, susceptibility and irritability of
the healthy organism, due to their peculiar
action on the central nervous system.

Under certain conditions, some drugs when
administered in moderate doses produce
symptoms exactly opposite to those
produced during primary actions. These are
not due to secondary actions but represent
the alternating state of the various paroxysms
of the primary action and are known as
‘alternating actions’.

Drugs administered in ‘infinitesimal doses’
produce secondary curative actions.

Here the vital force reacts only in such
magnitude as is required to raise the health
again to the previous healthy state. Only
exception is seen in idiosyncratic persons.
Idiosyncratic persons are abnormally
susceptible to medicines, where agonising
secondary actions are seen.

The secondary actions of drugs are curative
in nature, and are proportional to their
primary actions, where the living organism
reacts from these only in such magnitude as
is required to raise the health again to the
previous healthy state, the original one,
provided the principles of homoeopathy are
followed.

Idiosyncrasy (§ 117) 1is the peculiar
corporeal constitution which, although
otherwise healthy is brought into a more or
less morbid state by substances which seem
to produce no impression or change in others.
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Sources of Homoeopathic Drugs

“The true physician must be provided with
genuine medicines of unimpaired strength, so that
he may be able to rely upon their therapeutic
powers; he must be able, himself, to judge of their
genuineness.”§ 264.

“Homoeopathy presses into its service a far
greater number of natural products than
traditional medicine employs. It has revived
many valuable agents from the unmerited
oblivion into which they had fallen and is
continually adding new remedies to its stock by
means of the Organon it possesses in the law of
similars.” — Richard Hughes

Various sources of homoeopathic drugs are:
* Plant kingdom.
* Animal kingdom.
e Mineral kingdom.
*  Nosodes.

e Sarcodes.

* Imponderabilia.

*  Synthetic source.

There are two sub-sources of the animal
kingdom:
i. The opnitoxin — the specific source of
venoms; first suggested by Dr. Farrington.

ii. The lacs — milk and milk products of several
animals. Human milk is also employed as a
drug in homoeopathy.

Note: With the development of all branches of science
including medicine, many new drugs have been
introduced in the pharmacology of the other
school of medicine like Adrenaline, Testosterone,
Penicillin, Streptomycine, Hydrocortisone, etc.
They have been put in the field of homoeopathy
by clinical experiences and some provings.
Attempts to have a thorough drug proving by
these substances are being made by individual
persons and different organisations. They can all
be put in the different categories of homoeopathic
drug sources.
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PLANT KINGDOM

CLASSIFICATION

Various classifications are in vogue today.

Plant kingdom, as suggested by Eichler (1883) is subdivided into two subkingdoms: Cryptogamae
and Phanerogamae.

Eichler’s System - 1883

l

Cryptogamae Phenerogamae

Thallophyta Bryophyta Pteridophyta

—r

Algae  Fungi Lichens Hepaticae = Musci

! ! !

Equisentinae Lycopodinae Filcinae

! !

Gymnosperms Angiosperm
Monocots Dicots

—

Choripetalae ~ Sympetalae

1. Subkingdom Cryptogamae (crypto- name suggests, the plant body is not
hidden, gamous - marriage): Are lower plants differentiated into stem, roots and leaves.
or flowerless or seedless plants. As they are There is no vascular system and the
devoid of external flowers or seeds, they are reproductive organs are single celled.
considered to possess hidden reproductive There is no embryo formation after
organs. It is subdivided into three divisions: fertilization. Under this division, three
i. Division Thallophyta (thallus - subdivisions are included:

undifferentiated, phyta - plant): As the a. Algae: Algae are autotrophs.
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ii.

b. Fulgi: Fungi are heterotrophs.
Lichens: Lichens are plant bodies
made up of two individuals, an alga
and a fungus. Both get mutual
benefits from symbiotic association.

Division Bryophyta: They constitute the
simplest land plants on earth. The plant
body is flat and lacks true leaves and
roots. A true vascular system is absent.
Sex organs are multicellular. An embryo
is formed upon fertilization. Division
Bryophyta includes liverworts,
hornworts and mosses.

iii. Division Pteridophyta: This division

constitutes plants having stem, leaves
and roots. A vascular system is present.
Reproductive organs are multicellular.
The fertilized egg develops into an
embryo. All types of ferns belong to this
family.

2. Subkingdom Phanerogamae: These are the
seed plants. Body is differentiated into true

Whole Plant Including Root:

stem, leaves and roots. Vascular system is
well developed. Sex organs are multicellular
and the embryo develops from a fertilized
egg. On the basis of absence or presence of
fruits, it is subdivided into two sub divisions.

L.

ii.

Subdivision Gymnospermae: Seeds
enclosed in fruits. E.g., Pinus.

Subdivision Angiospermae. Seeds are
enclosed in a fruit and based on the
number of cotyledons, they are divided
into two groups, dicotyledons (e.g.,
gram, pea, etc.) and monocotyledons
(e.g., wheat, rice, etc.).

Majority of drugs used in homoeopathic
pharmacy belong to Angiospermae.

PLANT SOURCES OF HOMOEOPA-
THIC DRUGS

It includes, fungi, mushrooms, weeds, herbs,

leaves, flowers, stems, barks, roots, seeds and
whole plant.

E.g.

S.No.| Name of Medicine Common Name Season for Collection

1. Acalypha indica Indian nettle Beginning of flowering.

2. Aconitum napellus Monkshood Beginning to flowering

3. Andrographis paniculata | Kalmegh Beginning of flowering.

4. Arnica montana Leopard’s bane Beginning of flowering.

5. Belladonna Deadly nightshade Beginning of flowering.

6. Chamomilla German chamomile When in flower.

7. Chelidonium majus Greater celandine Before flowing; plants growing where
rootlets run into water are preferable.

8. Drosera rotundifolia Sundew Before flowering, plants growing where
rootlets run into water are preferable.

9. Dulcamara Woody nightshade Before flowering, plants growing where

rootlets run into water are preferable.
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10. | Euphrasia officinalis Eyebright Second year growth.
11. | Hyoscyamus niger Henbane Second year growth.
12. | Hypericum perforatum | St. John’s wort When in flower.

13. | Ledum palustre Marsh tea When in flower.

14. | Pulsatilla nigricans Wind flower When in flower.

15. | Ruta graveolens Rue-bitterwort

16. | Tribulus terrestris Ikshugandha

II. Whole Plant Minus the Root

E.g.
S.No. Name of Medicine Common Name
1. |Alfalfa Medicago latura
2. |Lobelia inflata Indian tobacco
3. Ocimum sanctum Brazilian alfavaca
lll. Roots
E.g.
S. No. | Name of Medicine Common Name Season for Collection
1. | Aralia quinquefolia Aralia Freshy dried root.
2. | Artemisia vulgaris Mugwort Collected in dry seasons.
Take care not to wash.
3. | Arum triphyllum Jack-in-the-pulpit Freshly dried.
4. |Bryonia alba Wild hops Freshly dried.
5. | Calotropis gigantea Madar bark Freshly dried.
6. |Ipecacuanha Ipecac root Collected dry, in spring.
7. | Paeonia officinalis Peony Collected dry, in spring.
8. |Rauwolfia serpentina Rauwolfia Dried root.
9. |Senega Snakewort Dried root.
IV. Roots and Rhizomes
E.g.
V. Roots and Stem
S.No.Name of Medicine Common Name
1. | Aletris farinosa Stargrass E.g:
2. | Apocynum andro- S.No.| Name of Medicine Common Name
saemifolium Spreading dogbane . .
1. T dyfolia| Gulanch
3. |Gentiana lutea Yellow gentian fospora cordylota) ufancha
4. |Helonias dioica Unicorn root
5. |Leptandra virginica | Culver’s root
6. |Sarsaparilla Wild liquorice
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VI. Stem and Leaves S. Name of Common Type of
No Medicine Name Stem
E.g.
1. | Rhus venenata Poison elder Ripe stem.
2. | Sabina Savine Ripe stem.
3. | Saccharum officinale | Cane sugar Ripe stem.
VII. Modified Stem (Rhizome)
E.g.
S. No.| Name of Medicine Common Name Season for Collection
1. |Caulophyllum Blue cohosh Dried in artificial heat soon after collection.
2. |Cimicifuga racemosa Black cohosh ”
3. |Dioscorea villosa Wild yam ”?
4. |Filix mas Male fern ”
5. |Gelsemium sempervirens| Yellow jasmine ”
6. |Helleborus niger Snowrose ”
7. |Hydrastis canadensis Golden seal ”
8. [Valeriana officinalis Valeriana ”
9. |Zingiber officinale Ginger Dried modified stem.
VIil. Bulb
X. Woods
E.g.: Eg.:
S.No.| Name of Medicine Common Name S. | Name of Common Type of
. Allium cepa Dried onion No.| Medicine Name Stem
2. Allium sativum Garlic Ostrya virginica | Iron wood Heart.
3. |Colchicum autumnale| Meadow saffron 2. |Quassiaamara | Quassia wood | Wood, root and
bark; dried.
IX. Tuber 3. |Santalum album | Sandalwood | Dried.
Eg: XI. Twigs
S.No.| Name of Medicine Common Name Eg.:
1. Sol tub Rott tat
olanum tuberostm otten potato Name of Medicine Common Name
aegrotans

1. Taxus buccata

Yew
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XIl. Bark
E.g.
S.No.| Name of Medicine Common Name Condition of wood
1. | Alstonia scholaris Bitter bark Dried.
2. | Azadirachta indica Margosa bark Atleast two years old.
3. | Cascara sagrada Sacred bark Atleast two years old.
4. | Cinchona officinalis Peruvian bark Dried.
5. | Cundurango Condor plant Dried.
6. | Holarrhena antidysenterica | Kurchi Dried.
7.

Joanesia asoca
8. | Mezereum

9. | Rhamnus frangula

Saraca indica
Spurge olive

Alder buckthorn

Of young branches gathered in
spring and kept atleast for a year.
Of young branches gathered in
spring and kept atleast for a year.
Of young branches gathered in
spring and kept atleast for a year.

XIll. Inner Bark

XV. Inner Bark of Root

E.g.:
S. Name of Common | Along With
No. Medicine Name
1. |Cinnamomum | Cinnamon |Leaves
2. |Populus American  |Leaves.

tremuloides aspen

3. |Prunus virginiana| Choke berry
XIV. Bark of Root

E.g.:
S. | Name of Common | Along with
No.| Medicine Name
1. | Baptisia tinctoria | Wild indigo | Stem and bark.
2. | Berberis vulgaris | Barberry Stem and bark.
3. | Granatum Pomegranate | Stem and bark

root bark

4. | Hamamelis Witch hazel | Stem and bark.

E.g.:
S. No. | Name of Medicine Common Name
1. Gossypium herbaceum | Cotton plant
XVI. Leaves
E.g.:
S. | Name of Common Time of
No.| Medicine Name Collection
1. | Abroma augusta | Olat kambal | With young
shoots.
2. | Abrotanum Southernwood | With young
shoots.
Cannabis indica | Marijuana Recently dried.
4, | Ceanothus Red root Recently dried.
americanus
5. | Coca Cocaleaves | Recently dried.
6. |Digitalis Foxglove Second years
purpurea growth.
7. | Eriodictyon Yerba santa Recently dried.

californicum
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8. Kalmia latifolia | Mountain Gathered in XX. Flower Buds and Leaves
laurel July-August, E.g.
when they have
more prussive S. | Name of Common Time of
acid. No. | Medicine Name Collection
9. Laurocerasus | Cherry laurel |Gathered in 1. | Rhododendron | Yellow Buds
July-August, chrysanthemum | snowrose | developed but
when they have not opened.

more prussive

acid. XXI. Catkin
10. Oleander Rose laurel Recently dried, E.g.:
Havana quality S. No. | Name of Medicine | Common Name
preferred.
11. Rhus Poison oak  |Recently dried, L. Lupulus Hops
toxicodendron Havana quality
preferred. XXIl. Blossom
12. Tabacum Tobacco Recently dried, Eg:
Havana quality S. No. |Name of Medicine| Common Name
preferred. Cystisus scoparius | Sarothamnus scoparius
13. Thuja Arbor vitae | With twigs. 2. Syringa vulgaris )
occidentalis
. XXIIl. Stigma of Flowers
XVIl. Flowering Heads Eg.:
E.g.:
— S. Name of Common Time of
S. No. | Name of Medicine| Common Name No Medicine Name Collection
1. Cina Wormseed. . )
1. |Crocus sativus |  Saffron Dried.
XVIIl. Flowers and Leaves XXIV. Spores
E.g. E.g.:
S. No.| Name of Medicine| Common Name

Common wormwood
Elder

1. Absinthium

2. |Sambucus nigra

S. No. |Name of Medicine Common Name

1. Lycopodium clavatum | Club moss

XIX. Flowering Tops and Leaves

XXV. Fruits (Berries)
E.g.:

S. No. |Name of Medicine Common Name

E.g.:

S. No. | Name of Medicine Common Name
1. |Calendula officinalis Pot marigold
Eupatorium perfoliatum | Boneset

3. |Grindelia robusta Rosinwood

1. Agnus castus Chaste tree

2. Crataegus oxyacantha | Hawthorn berries
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XXVI. Berries with Fresh Leaves

E.g.:

S. No.

Name of Medicine

Common Name

1.

Viscum album

Mistletoe

XXVII. Nuts (Excluding Outer Shell)

E.g.:

S. No.

Name of Medicine

Common Name

2.

Aesculus glabra

Aesculus hippocastanum

Horse chestnut
Ohio buckeye

XXVIIl. Fruits

E.g.:
Condition or

S. | Name of Common Part of

No| Medicine Name Collection

1. | Apium graveolens | Common | Ripe,

celery with seeds.

2. | Capsicum Cayenne | Ripe, with

pepper seeds.

3. | Carica papaya Papaya Green, unripe,
excluding
seeds

4. | Colocynthis Bitter Pulp, reject

cucumber | seeds.

5. | Terminalia chebula| Haritaki Matured.

XXIX. Fruits (Dry)

XXXI. Seeds

E.g.:

S. No. | Name of Medicine Common Name
1. Avena sativa Oat straw
2. Carduus marianus St. Mary’s thistle
3. Chaulmoogra Taraktogenes
4. Cocculus indica Indian cockle
5. Coffea cruda Unroasted coffee
6. Nux vomica Poison nut
7. Psoralea corylifoliae| Columbian plant
8. Sabadilla Cevadilla seeds

XXXIl. Herbs

E.g.:
S. No. | Name of Medicine Common Name
1. |Ledum palustre Marsh tea
2. |Verbascum thapsus Mullein oil

XXXIIl. Weeds
E.g.:

S. No.

Name of Medicine

Common Name

L.

Fucus vesicatosus

Seakelp

XXXIV. Lichen
E.g.:

S. No.

Name of Medicine

Common Name

2.

Cetraria islandica

Usnea barbata

Iceland moss

Tree moss

E.g.
S. Name of Common |Condition for
No.| Medicine Name Collection
1. |Cubeba Cubebs Unripe.
2. |Sabal serrulata | Saw palmetto -

XXX. Beans (Berries)

E.g.:

XXXV. Fungi (Berries)

S. No.

Name of Medicine

Common Name

E.g.:
S. No.|Name of Medicine Common Name
1. Agaricus muscarius | Amanita mushroom
2. Bovista Puftball

1.

Ignatia amara

St. Ignatius bean
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XXXVI. Algae XLIl. Balsamam
E.g.: Eg.:
S. No. | Name of Medicine Common Name S. No.| Name of Medicine Common Name
L. Helminthochortos Worm moss .
1. |Balsamam peruvianum | Balsamum of Peru
XXXVII. Juice XLIll. Oils - Fixed
E.g.: E.g.
S. Nan!elof Common Cha-racter of S. No. | Name of Medicine Common Name
No.|Medicine Name Juice Pro-
cured From Croton tiglium Croton oil
2. Oleum ricini Castor oil

1. | Aloe socotrina
2. | Anacardium

orientale
3. | Elaterium
4. | Myristica

sebifera
5. | Opium

Socotrina aloes| From leaves.

Marketing nut | Resinous,

from seeds.
Squitting Sediment of.
cucumber
Brazilian Red; from
vicuba puncturing
the bark.
Poppy Gummy.

XLIV. Volatile Oil
E.g.:

S. No. | Name of Medicine Common Name

XXXVIIl. Latex
E.g.:

Oleum cajuputi Cajuput oil
Oleum caryophyllum | Clove oil
Oleum cinnamomum | Cinnammon oil
Oleum eucalyptus Eucalyptus oil

A

Oleum santali Sandalwood oil

S. No. | Name of Medicine Common Name

1. Euphorbium

SOURCE AND AUTHORITY OF SOME
MEDICINES

Gum euphorbium

XXXIX. Extracts
E.g.:

Name of Plant  Source of Pathogenesis

S. No. | Name of Medicine Common Name

1. Curare

Arrow poison

XL. Gum
E.g.:

S. No. | Name of Medicine Common Name

L. Ammoniacum gummi | Gum ammoniac

XLI.Gum Resin
E.g.:

S. No. | Name of Medicine Common Name

1. Copaiva officinalis | Balsamum of copaiva

¢ Aconitum Hahnemann’s Materia
napellus Medica Pura; Millard’s
Monograph; Reil’s Essay;
Hartmann’s Practical
Observations; Allen’s
Encyclopaedia; Hempel’s
Materia Medica.
¢ Pulsatilla Hahnemann’s Materia
nigricans Medica Pura; Dunham’s
Materia Medica.
e Cimicifuga North American Journal of
Homeopathy, Vol. III and
XXVII; Hale’s New
Remedies; Hempel’s
Materia Medica; Allen’s
Encyclopaedia.
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Chelidonium Hahnemann’s Materia

majus Medica Pura; British
Journal of Homoeopathy,
Vol. 23 and 24.

Sanguinaria  Materia Medica of

American Provings;
Hale’s New Remedies;
Allen’s Encyclopaedia.

ANIMAL KINGDOM

Animal kingdom is divided into several

phyta depending upon their cell organisation,
symmetry, presence or absence of notochord and
body cavity. Here only the distinctive features

of

each phylum has been mentioned.

Phylum Protozoa (Early Animals): They
are unicellular, mostly aquatic, free living
or parasitic organisms. They possess
pseudopodia, flagella or cilia for locomotion.
Nutrition is mostly heterotrophic.
Reproduction is by binary or multiple fission
and conjugation.

Phylum Porifera: This includes sponges.
They are mostly marine but a few live in
fresh water. They are the simplest
multicellular organisms wherein cells are
loosely held together and do not form tissues.
Sponges are of different shapes and sizes.
They are sessile. There are pores all over the
body. A characteristic canal system for the
passage of water is seen. The skeleton is
made up of calcareous or siliceous spicules
or spongin fibres. Sexual as well as asexual
reproduction is seen.

Phylum Coelenterata or Cnidaria: This
includes hydra, jellyfish, sea anemone and
corals. They show radial symmetry and
possess tentacles. Their body is supplied with
special stinging cells (cnidoblasts). A cavity
is seen in the centre of the body known as

coelenteron. It is the gastrovascular cavity.
Reproduction is asexual in certain forms and
sexual in others.

Phylum Platyhelminthes (Flatworms): It
consists of animals that are mostly parasitic.
They attach themselves to the host by suckers
and hooks. However, some are free living.
They are the first triploblastic animals, but
do not possess a body cavity. Tapeworms,
flukes, etc. belong to this phylum.

Phylum Nematoda (Aschelminthes;
Round or Threadworms): Includes animals
that are parasitic or free living. Size varies
from microscopic to several centimeters in
length. They are triploblastic, unsegmented
and bilaterally symmetrical. They possess a
body cavity which is not a true coelom. They
have a fully formed alimentary canal. Sexes
are separate. Ascaris, Enterobius, Wucher,
etc. belong to phylum Aschelminthes.

Phylum Annelida (Segmented Worms):
These includes earthworms, leeches, neveis,
etc. They occur in the moist soil, fresh water
and sea. They are elongated, segmented and
bilaterally symmetrical. These are the first
animals with a true body cavity (coelom).
The locomotive organs are called setae or
parapodia, found laterally. Reproduction is
by sexual means. Sexes are either separate
or united.

Phylum Arthropoda (Animals with
Jointed Feet): It is the largest phylum which
includes prawns, shrimps, insects, spiders
and scorpions. They exist on land and in
water (fresh and marine). They may be free
living or parasitic. They possess jointed legs.
The body is segmented and the segments are
grouped into two regions - cephalothorax
(head and thorax together) and abdomen or
three regions - head, thorax and abdomen.
The anterior part of the body forms a distinct
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head, bearing sense organs and brain. The
exoskeleton is chitinous and jointed. Body
cavity is reduced and filled with blood and
is hemocoel. Respiration is through gills,
tracheae, booklungs, etc. Sexes are separate.

Phylum Mollusca: Includes mussels,
conches, octopus, etc. It includes aquatic
forms. The size varies from a microscopic
form to giant forms. They have soft and
unsegmented bodies. Body is divided into
three regions: Head, dorsal visceral mass and
ventral foot. Outer surface is covered by a
hard calcareous shell. Respiration is by gills
called tenidia. The sexes are separate.

Phylum Echinodermata (Spiny Skinned):
It includes starfish, brittle star, sea urchin,
sea cucumber, etc. They are all marine,
gregarious (living in groups) and free-living
animals. They may be star-like, spherical or
elongated. Body surface is covered all over
by calcareous spines. Their symmetry is
radial in adults but bilateral in larvae. These
are unsegmented. Their body cavity is
modified into a water-vascular system with
a tube-like outward extension for
locomotion, called tubefeet.

Phylum Hemichordata: This includes
worm-like unsegmented animals like
balanoglossus. These animals are marine.
They possess a combination of invertebrate
and chordate characters. Body is divided into
proboscis, collar and trunk. It is bilaterally
symmetrical. Respiration is through gill slits.
Sexes are mostly separate.

Phylum Chordata: This constitutes the
most advanced group of animals. The
distinctive characters of this group are:
Presence of notochord at some stage of life,
hollow dorsal nerve cord, gill slits at some
stage of life and tail behind the anal opening.
Chordates are divided into three subphyla:

Urochorda, Cephalochordata and Vertebrata.
The first two subphyla together are known
as Protochordates.

- Subphylum Urochordata includes
exclusively marine animals. Their body
is unsegmented and the adults usually
lack a tail. Notochord occurs in the tail
in larval forms. A hollow nerve cord is
also seen in the larva. Pharynx has
several gill slits.

- Subphylum Cephalochordata includes
tiny fish like chordates, but without a
head. It possesses all the characters of
chordates. It has a notochord extending
along the entire length. A nerve cord,
without a distinct brain is seen.
Numerous gill slits and a post- anal tail
are also present.

- Subphylum Vertebrata consists of
animals with a well differentiated head.
The nervous system and endoskeleton
are highly developed. Notochord is
replaced by a jointed vertebral column.
There are two pairs of appendages.
Respiration is by gills in aquatic animals
and by lungs in land animals. Sexes are
separate. Vertebrata is divided into seven
classes.

¢ Class Cyclostomata includes
lamprey and hag fish. These are the
most primitive vertebrates. They are
without jaws. Mouth is suctorial and
they exist as ectoparasites.
Notochord is in the form of a
cylindrical rod. Respiration is
through gills. A two chambered
heart, a single gonard and external
fertilization are the other features.
¢ Class Chondrichthyes (Cartila-

ginous Fish) includes sharks, rays
and skates. They are mostly marine
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and are generally large. Body is
either laterally compressed and
spindle-shaped or dorso-ventrally
flattened and disc-shaped. Mouth is
ventral. Skin is covered with scales
and the skeleton is completely
cartilaginous. Respiration is through
gills. Heart is two chambered.

Class Osteichthyes (Bony Fishes)
exist in all water bodies. Body is
generally spindle-shaped and
covered with scales. Mouth is
anterior. Skeleton is partly or wholly
bony. Respiration is through
filamentous gills. Heart is two
chambered. Labeo, Hippocampus,
Exocoetus, etc. are a few examples.

¥ Dipnoi fishes: These are a group
of fishes possessing both lungs
and gills as respiratory organs
and are therefore called double
breathers. Amphibians are said
to have evolved from such
fishes.

Examples:  Epiceratodus,
Protopterus, Lepidosiren.

Class Amphibia includes frogs,
toads, newts and salamanders. They
live in fresh water and moist
grounds. Body varies in form and
scales are absent. They usually
possess two pairs of pentadactyl
limbs. Primitive burrowing
amphibians lack limbs and tail, and
possess minute eyes which are
functionless, e.g., Ichthyophys,
Siphonops. Respiration is by gills,
lungs or skin. Heart is 3 chambered.
Class Reptilia (Creeping Verte-
brates) includes lizards, snakes,
crocodiles, tortoises. They are

mostly terrestrial and live in warmer
regions. Body is covered with
scales. They have two pairs of
pentadactyl (five digits) limbs
except in snakes and a few lizards.
Respiration is by lungs. Heart is
generally 3 chambered.

Snakes are reptiles belonging to the
order Ophidia. They are limbless
reptiles. Sea snakes, cobras, vipers
and kraits are the most poisonous.
Snakes are cold-blooded and their
body is covered by scales. Some of
them have shields on the head. The
poison glands are modified labial or
parotid glands. There are two types
of snake poisons: Neurotoxic
(cobra) and hemotoxic (viper).

Class Aves (Birds) are found all over
the world. Size ranges from the
smallest humming bird to the largest
ostrich. Forelimbs are modified into
wings. Body is covered with
feathers. The skeleton is very light
which aids in flying. Mouth is
surrounded by a beak modified for
different purposes. Respiration is by
lungs only. Heart is four chambered
in birds.

Class Mammalia are the most

evolved amongst organisms. These

are divided into three groups,
namely:

1. Monotremes or egg-laying
mammals, like the duck-billed
platypus.

2. Marsupials or pouched
mammals like the kangaroo.

3. Placental mammals or true
mammals, like the deer, mouse,
elephant, man, etc.
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Mammals are warm-blooded and are
viviparous. Mammals have a palate, a
pair of pinnae or external ears, a
diaphragm separating the chest and
abdomen, uro-genital organs to facilitate
internal fertilization and epidermal hair
on the skin. The cerebrum of the brain

is enormously developed and the heart
is four chambered. The mammals are
divided into 16 orders; the primates
represent the order to which we belong.
Sebaceous glands and a muscular
diaphragm are found only in mammals.

ANIMAL KINGDOM CLASSIFICATION (HEILERS)

Subkingdom: Protozoa

l

Phylum Protozoa

Subkingdom: Metazoa

l

Phylum: Porifera

Coelenterata
Platyhelminthes
Nematoda
Annelida
Arthropoda
Mollusca
Echinodermata
Hemichordata
Cholrdata

Subphylum
Protochordata

!

Subphylum
Vertebrata

! ' vy

Urochordata Cephalochordata

oy ' |

Hemichordat Tunicata Cephalochochordata Amphibia Reptilia Aves Mammalia Cyclostomata Chondrichythyes Osteichthyes
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DRUGS FROM THE ANIMAL KINGDOM

The drugs are prepared from living or dried whole animals, parts, different secretions, etc.
Drugs are also prepared from the venoms of poisonous animals (ophiotoxins) as well as milk and

milk products (lacs).

Name of Animal & Drug Common Name Class Phylum

A. Whole Living Animals:
Apis mellifica Hive bee (throughout world) Insecta Arthropoda
Brombyx chrysorrhea Brown tailed moth (Europe) ” ”
Bombyx processionae Procession moth (Europe) ” ”
Chenopodium glauci Plant-lice from Chenopodium ” ”
Cimex acanthia Bed bug (India) ” ”
Coccinella septempunctata Lady bug (India) ” ”
Culex musca Culex mosquito ” ”
Doryphora decemlineata Colorado potato bug ” ”
Formica rufa Crushed live ants (Europe) ” ”
Vespa crabro Common wasp (Europe) ” ”
Pulex irritans Common flea ” ”
Pediculus capitis Head louse ? ?
Millepedes (Oniscus asellus)  Wood louse or Saw bug (Europe)  Crustacea ”
Astacus fluviatilis River crab; Craw fish (Pacific ” ”

slope; Europe; Asia; England)

1. Spider Group:

Aranea avicularis Mygale avicularis Arachnida ?

Aranea diadema

Aranea scinencia

(middle Europe)

Papal cross spider; Garden spider
(Europe; America)

Grey spider

(Kentucky, in old walls)

Latrodectus haseltii Black spider (New South Wales) ” ?

Latrodectus katipo Poison spider ” ?
(New Zealand; California)

Latrodectus mactans Black widow spider ” ?
(South Europe ; New Zealand) ”

Mygale lasiodora Black Cuban spider (Island of

Cuba; Texas; South America)
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C.

1.

Tarentula cubensis

Tarentula hispanica

Theridion curassavicum
Scorpion Group:
Scorpio europus

Aurelia medusa

Physalia
Sanguisuga officinalis

Helix tosta

Asterias rubens

Pyrarara

‘Whole Dried Animals :

Blatta americana

Blatta orientalis

Cantharis vesicatoria

Coccus cacti

Armadillo officinarum

Lacerta agilis

Hairy spider; Cuban spider
(Cuba; Mexico)

Spanish spider (Spain; South
Europe; South America)

Orange spider (West Indies)

Bichchu (Europe)

Jelly-fish (antire Atlantic coast
and Pacific coast)

Portuguese man of war
The leech

Snail; Shamuk (Arctic
region; poorly represented
in America)

Common starfish (Europe;
America; India)

River fish
(South America; Brazil)

Great American cockroach
(America)

Indian cockroach (India)

Spanish fly (middle and
southern Europe)

Grana fine cochineal insect
(Mexico; America; Peru; Spain)

Ant-eater (South America)

Green lizard

Different Parts, Secretions of Animals:

Skeletons:

Spongia tosta

Badiaga
(Spongilla fluviatilis)

Corallium rubrum

Roasted sponge (Syria; Greece)

Fresh water sponge
(Atlantic; European and
American waters)

Red coral or Prabala

Arachnida Arthropoda
Scyphozoa Coclenterata
Hydrozoa ”
Hirudinea Annelida
Gastropoda Mollusca
Asteroidea Echinodermata
Osteichthyes Chordata
Insecta Arthropoda
Crustacea ”
Ruptilia Chordata
Calcarea or Porifera
Calcispongiae
Anthozoa Ceolenterata
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2. Acarus:

Trombidium

3. Blood:

Limulus or Xiphosura
americana

4. Juices:

Araneinum

Mephitis mephitica

Murex purpurea

Sepia succus

5. Shells:
Calcarea calcinata
Pecten

Calcarea ovorum or
Ova tosta

Ovi gallinae pellicula
6. Backbone:
Gadus lata

7. First Cervical Vertebra:

Gadus morrhua
8. Thumb-nail:

Castor equi

9. Prickles:
Sphingurus maritini

10. Hide:
Carbo animalis
Cervus braziliens

11. Gizzard:
Ingluvin

Red acarus of the fly
(Philadelphia)

The king-crab or Horse foot

(Asia, North America)

Juice of greasy spider Aranea

scinencia

Skunk - poison; fluid secretion
of the anal gland of wild cat

(US.A)

Purple fish (Syrian coast;
Greece; Italy; India; West
Indies and U.S.A.)

Cuttlefish (India, Europe)

Calcinated oyster shell
Scallop (India; U.S.A.)
Toasted egg shell of hen

Membrane of egg shell

Cod-fish spp.

Cod-fish spp.

A red substance growing on
the inside of the legs of the
horse (rudimentary thumb-
nail of the horse)

Large rodent (Brazil)

Animal charcoal

Hide of Brazilian stag with hair

on (Brazil)

Gizzard of a fowl

Arachnida

Mammalia

Gastropoda

Cephalopoda

Bivalvia

Osteichthyes

Mammalia

Arthropoda

Chordata

Mollusca

Chordata
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Extracts:
Orchitinum
Oophorinum
Hippomanes

Moschus moschiferus

Castoreum

Animal Brain:
Lecithin

Gall-bladder:
Fel piscinum
Fel tauri
Vaulpis fel

Liver:
Vulpis hepar

Small Intestine:
Typho-febrinum

Lung:
Vaulpis pulmo or
Pulmo vulpis

Digestive Fluid:
Homarus

Serum:
Serum anguillar
ichthotoxin

Oil:

Oleum animale

Oleum jacoris aselli

Venoms :

Testicular extract of man
Ovarian extract of cow or sheep
Meconium deposit from
newborn horse or calf

Dried secretion of preputial
follicles of male musk-deer
(east Asia)

The extract from the preputial
sacs of the beaver

Phosphorus containing
complex organic body

Fresh gall of dog
Fresh gall of horse
Fresh gall of ox

Fresh liver of fox

Large rodent (porcupine), having
spines or sharp quills in its horny
coat (Sajarur kutilantra)

Fresh lung of wolf or fox

Digestive fluid of a live lobster

Eel serum (Serum of the eel)

Dippel’s animal oil or Bone
oil (it is the secretion of the
mare i.e. female horse)
Fresh liver of the Cod,
Gadus morrhua

Snake Poison: 1t is obtained by pressing the poison gland.

Ancistrodon contortrix
or Cenchris contortrix

Pit-viper (hilly region in
north and eastern parts of
India and Asia)

Mammalia

2

2

Crustacea

Pisces

Mammalia

Osteichthyes

Reptilia

Chordata

2

Arthropoda

Chordata

2
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Bungarus fasciatus

Chelone

Crotalus cascavilla
Crotalus horridus

Elaps corallinus

Lachesis lanceolatus or

Bothrops lanceolatus

Lachesis trigonocephalus

Naja tripudians
Toxicophis
Lizard Poison:

Amphisbaena
vermicularis

Heloderma horridus

Scorpion Poison:

Centruroides elegans

Spider Poison:

Latrodectus mactans

Insect Poison:

Apium virus

Poison of Aqueous Animal:

Bufo rana

Banded krait (south-east Asia;
all over India and Malaya)
Snake head (Indian, Pacific
and Atlantic oceans and coasts
of the United States)

Brazilian rattle snake (Brazil)

Rattlesnake (North America; Europe)

Coral snake (Brazil)

Yellow viper

Surukuku snake (South America)
Gokshura (India)

Moccasin snake

Glass snake; Snail-like lizard
(South America); jaw containing
venom is used.

Gilla-monster or Hella monster
(deserts of Mexico and U.S.A.);
on being irritated, it bites on glass
and the liquid venom is obtained.

Scorpion (States of Guerrero and
Durango in Mexico); the sting
and venom glands from a recently
killed scorpion are used.

Black widow spider; Hour glass
spider (south Europe; southern
United States; New Zealand);
the female spider has a pair of
extremely horny claws which
are poisonous.

Poison of honey bee; secreted from
the two poisonous glands.

Toad; poison is obtained
from the dorsal gland of toad.

Reptilia

2

’

”

Arachnida

Insecta

Amphibia

Chordata

Arthropoda

Chordata
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E. Milk and Milk Products :

Lac caninum Dog’s milk
Lac felinum Cat’s milk
Lac vaccinum Cow’s milk

Lac defloratum Skimmed cow milk
Lac vaccinum coagulatum  Curd
Lac vaccini floc Cream

Mammalia Chordata

Koumyss Fermentation from ass’s milk
F. Eggs:
Bombyx chrysorrhea Of the silk worm caterpiller

Barbus fluviatilis

Roe of the fish collected in May of

Asia and Southern Europe

SOURCE AND AUTHORITY OF SOME MEDICINES

Medicine Source of Pathogenesis

Lachesis Hering’s Action of Snake Poisons; British Journal
of Homoeopathy, Vol. 11 and 12; Allen’s Encyclopaedia; Hering’s Guiding
Symptoms.

Sepia Hahnamenn’s Chronic Diseases; Transactions of American Institute of
Homoeopathy, 1875; British Journal of Homoeopathy, Vol. 13 and 14.

Apis mellifica Metcalf’s Materia Medica; Wolf’s Monograph; British Journal of
Homoeopathy, Vol. 11 and 12; Hering’s American Provings.

Moschus Hahnemann’s Materia Medica; British Journal of Homoeopathy, Vol I, XXII.

Cantharis Hahnemann’s works; Hartlaud and Trinks; Allen’s Encyclopaedia.

ELEMENTS, MINERALS AND
COMPOUNDS

DEFINITION

Elements: Substance that can’t be split
chemically into simpler substances. The atoms
of a particular element have the same number of
protons in their nuclei. These include: Metals,
non-metals and metalloids.

Chemical Compounds: Chemical
compounds are substances made up of two or

more elements, bonded together so that they can’t
be separated by physical medicines. Compounds
are held together by electrovalent or covalent
bonds.

Minerals: Naturally formed inorganic
substances with a particular chemical
composition and an ordered internal structure,
either in their perfect crystalline form or
otherwise. Includes all organic and inorganic
compounds. Minerals are constituents of rocks.
On more general usage, a mineral is any
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PERIODIC TABLE
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substance economically valuable for mining
(including coal and oil despite their organic
origins)

Acids: These are compound having a
hydrogen atom which can be replaced by metals.

l. Metals
E.g.:
Aluminium Al
Argentum (Silver) Ag.
Aurum (Gold) Au.
Beryllium Be.
Cadmium Cd.
Cobaltum Co.
Cuprum (Copper) Cu.
Ferrum (Iron) Fe.
Iridium Ir.
Magnesium Mg.
Mercury (Mercurius vivus) Hg.
Niccolum Ni.
Osmium Os.
Palladium Pd.
Platinum Pt.
Plumbum (lead) Pb.
Stannum Sn.
Tellurium Te.
Thallium Th.
Titanium Ti.
Vanadium V.
Zincum Zn.

II. Non-metals

E.g.:

Bromine Br.
Chlorine CL
Iodine L
Phosphorus P.

Sulphur S.

lll. Metalloids

Those elements which have properties of
both metals and non-metals.

E.g.:
Arsenic As.
Antimony Sb.

IV. Salts, Compounds

It includes various compounds of most of
the above elements, excluding Pd. and Te. These
are both, organic and inorganic.

1. Inorganic Salts/Compounds
a. Antimony (Sb.)

E.g.: Antimonium arsenicosum.
Antimonium crudum.

Antimonium tartaricum.
b. Barium/Baryta (Ba.)
E.g.: Baryta acetica.
Baryta carbonica.
Baryta muriatica.
c. Calcium/Calcarea (Ca.)
E.g.: Calcarea arsenicosa.
Calcarea carbonica.
Calcarea fluorica.
Calcarea phosphorica.
Calcarea sulphurica.
d. Lithium (Li.)
E.g.: Lithium bromicum.
Lithium carbonicum.
e. Sodium/Natrium (Na.)
E.g.: Sodium/Natricum carbonicum.
Sodium/Natrium muriaticum.
Sodium/Natrium phosphoricum.

Sodium/Natrium sulphuricum.
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Potassium/Kalium (K.)

E.g.: Potassium/Kalium aceticum.
Potassium/Kalium arsenicosum.
Potassium/Kalium bromatum.

Potassium/Kalium nitricum.

Potassium/Kalium phosphoricum.

Ammonia/Soda (NH,)
E.g.: Ammonium benzoicum.
Ammonium muriaticum.

Ammonium picricum.

Borax.

Aluminium (Al.)

E.g.: Alumina.
Kaolinum.
Alumen.

Argentum/Silver (Ag.)

E.g.: Argentum nitricum.
Argentum oxydatum.
Aurum/Gold (Au.)
E.g.: Aurum muriaticum.
Aurum muriaticum natronatum.
Arsenic (As.)
E.g.: Arsenicum bromatum.
Arsenicum iodatum.

Arsenicum sulphuratum flavum.

Copper/Cuprum (Cu.)

E.g.: Cuprum aceticum.
Cuprum oxydatum.
Cuprum sulphuricum.

Iron/Ferrum (Fe.)

E.g.: Ferrum carbonicum.
Ferrum phosphoricum.
Ferrum sulphuricum.

Mercury (Hg.)

E.g.: Mercurius corrosivus.
Mercurius dulcis.
Mercurius proto iodatus.

Mercurius sulphuricus.
Platinum (Pt.)
E.g.: Platinum muriaticum.
Stannum (Sn.)
E.g.: Stannum iodatum.
Stannum muriaticum.
Zinc/Zincum (Zn.)
E.g.: Zincum aceticum.

Zincum oxydatum.

Zincum valerianicum.

2. Organic Salts/Compounds
- Antifebrinum.

- Amylenum nitrosum.
- Anilinum.

- Benzolum.

- Chloralum hydratum.
- Chloroformium.

- Chrysarobinum.

- Eosinum.

- Eupionum.

- Formalinum.

- Glonoinum.

- Guajacum.

- Ichthyolum.

- Indolum.

- lodoformium.

- Mentholum.

- Propylaminum.

- Sulphonalum.

- Triosinaminum.
Organic Compounds From Mineral Oil:
- Kerosene.

- Paraffinum.

- Petroleum.

Organic Compounds From Coal-tar
Distillation:

- Naphthalinum.
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Organic Compounds From Dry Distillation
of Wood:

- Camphora.

- Kreosotum.

- Pix liquida.

Organic Compounds Rrom Wood-tar
Distillation:

VL.

- Lapis.

- Mica.

- Silicea.

- Tetradymite.

Acids
Two types:

- Eupionum. 1. Inorganic.
] 2. Organic.
- Minerals 1. Inorganic Acids
Eg.: E.g.
i ida;as . Boric H,BO,
) et %ops me.rcurla 1§ FnCTats. Bromic or Hydrochloric HBrO,
- Aecthiops antimonalis. .
. Chromic HCrO
- Anthracite. - }
. Muriatic HCI
- Graphites. o
- Hecla lava. Nitrie _ HNO,
- Kaolinum. Phosphoric H,PO,
Sulphuric H,SO,
2. Organic Acids
Name Formula Type
Acetic acid CH,COOH Alliphatic monobasic acid.
Acetyl-salicylic acid or Asprin CH,COO-CH,-COOH Aromatic carboxylic acid.
Benzoic acid CH,COOH Aromatic carboxylic acid.
Butyric acid CH,CH,CH,COOH Alliphatic monobasic acid.
Carbolic acid CH.OH Phenol.
Citric acid CH.O, Hydroxy polybasic acid.
Formic acid HCOOH Alliphatic mono-basic acid.
Gallic acid C,H,(OH),COOH Aromatic carboxylic acid

Hippuric acid
Hydrocyanic acid
Lactic acic
Oxalic acid
Picric acid
Salicylic acid
Sarcolactic acid
Succinic acid
Tartaric acid
Uric acid

C,H,-CONHCH,-COOH

Aromatic carboxylic acid

HCN Cyanogen compound.
CH,CH(OH)COOH Substituted fatty acid.
HOOC-COOH Saturated di-carboxylic acid.
CH,(NO,),OH Phenol.

HO-C.H,COOH Aromatic carboxylic acid.
CH,CHOHCOOH Substituted fatty acid.
HOOC-CH,CH,-COOH Saturated di-carboxylic acid.
CHO, Hydroxy polybasic acid.
C.H,ON Carbonic acid derivative.

557473 4
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VII. Mineral Spring Water
E.g.:
- Aqua petra.
- Aqua marina.
- Aquaregia.
- Aqua sanicula.
- Carlsbad aqua.
- Equx bonnes.
- Lapis albus.
- Levico water.
- Skookum chuck.

VIIl. Organic Mixture
E.g.
Pyroligreous Acid:
‘Pyro’ means fire.
‘Lignum’ means wood.

It is a product of destructive distillation of
wood. It contains approximately:

- Methyl alcohol : 2.4%
:0.5%
:10%

- Traces of other substances.

- Acetone
- Acetic acid

SOURCE AND AUTHORITY OF SOME
MEDICINES

Name Source of Pathogenesis
Antimonium Hahnemann’s Chronic
crudum Diseases; Harthaub and

Trinks.

Arsenicum album Hahnemann’s Materia
Medica Pura and Chronic
Diseases; British Journal of
Homoeopathy, Vol. III and
Iv.

Hahnemann’s
Diseases.

Nitricum acidum Chronic

Hahnemann’s Chronic
Diseases; North American
Journal of Homoeopathy,
Vol. VII; British Journal of
Homoeopathy, Vol. XXI.

Hahnemann’s Materia
Medica Pura and Chronic
Diseases; Hartlaub and
Trinks; British Journal of
Homoeopathy, Vol. XV and
XVL

Phosphorus

Sulphur

SARCODES

DEFINITION

In Greek, the term ‘sarcode’ means fleshy.
Sarcodes imply protoplasm of animals as
distinguished from vegetable protoplasm. They
are obtained from healthy endocrine or ductless
gland secretions of living human organs and
lower animals. The secretions are mostly
hormones. Hormones are specific substances
produced by the endocrine glands of higher
animals, which are secreted into the blood, and
thus carried to all parts of the body, where they
regulate many ‘metabolic functions’ of the
organism. They are quick acting, and only a
minute amount may have a profound effect on
metabolism. Hormones are either proteins (e.g.,
insulin), ‘steroids’ (e.g., cortisone), or relatively
simple organic compounds (e.g., adrenalin).

Examples: Adrenalinum, Cholesterinum, Fel
tauri, Insulinum, Pancreatinum, Pepsinum,
Pituitarinum, Thyreoidinum, etc.

In fact, sarcodes belong to the animal
kingdom. Preparations of poisonous animals
(Homarus, Sanguisuga, Erythrinum, etc.) are not
included in this group.
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GENERAL RULE FOR COLLECTION OF SARCODES

I. Sarcodes From Healthy Secretions i.e. Hormones

S. No.| Name Synonym Name of Drug Source

1. |Adrenalin |Epinephrine Adrenalinum Hormone produced by the suprarenal

C,H NO, renal gland. Can also be prepared
synthetically. The synthetic salt
‘Adrenalin hydrochloridum’ is
also used.

2. |Cortisone Cortisone acetate; | Cortisonum A crystalline steroid hormone secre-
Cortisone ted by the adrenal cortex of man.
monoacetate

3. |Adrenocorti-| A.C.T.H.; Adrenocortico- | A polypeptide hormone secreted tro-

cotrophin Corticotrophin trophinum phinum by the anterior pituitary gland
which controls the adrenal gland

4. Insulin - Insulinum A pancreatic homone produced in the
B cells of the Islets of Langerhans.
Controls sugar metabolism in the
body.

5. |Pepsin - Pepsinum A digestive enzyme produced in the
stomach which converts proteins
into peptones. It is procured from the
stomach of sheep or calves.

II. Sarcodes From Extracts
S. No.| Name/Name of Drug Source
Orchitinum Testicular extract.

2. Oophorinum Ovarian extract of cow /sheep.

Pancreatinum From pancreas of beef, containing digestive enzyme.

II1. Sarcodes From Whole Endocrine Glands

S. No.| Name Name of Drug Source
Thyroid Thyreoidinum From healthy thyroid of sheep or calf.
2. Posterior pituitary | Pituitaria posterior From the posterior portion of the pituitary
gland of sheep.
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IV. Other Sarcodes

Name/Name of Drug Source

1. Cholesterinum |A principal sterol in

C,H,O higher animals. Main
consti-tuent of gall-stones
and bile. Prepared from
the spinal cord of cattle.

2. Fel tauri Prepared from fresh ox-

gall.

3. Vulpis fel Prepared from fresh fox-

gall.

SOURCE AND AUTHORITY OF SOME
DRUGS

Medicine Source of Pathogenesis

Thyreoidinum Clarke’s Dictionary of
Practical Materia Medica,
Vol I11.

Adrenalinum Allen’s Materia Medica of

the Nosodes.

Pituitaria posterior The Pacific Coast Journal
of Homoeopathy 46:521-
522; HPUS, 7th edition,
supplement.

Pancreatinum Clarke’s Dictionary of
Practical Materia Medica,

Vol. II.

Oophorinum Clarke’s Dictionary of
Practical Materia Medica,

Vol. I1I.

NOSODES

DEFINITION

The term ‘nosode’ is derived from two Greek
words, ‘noses’means disease, and ‘cidos’ means
appearance. The treatment of disease by means
of its causal agent or a product of the same
disease is called nosodes.

Nosodes are medicines produced from
diseased tissues or diseased organs or excretions
of living organism (i.e. plants and animals) and
bacterial or viral products.

Medicines which are prepared from disease
producing agents, disease products or diseased
parts of human beings, lower animals or plants
are called nosodes.

Dr. Dewey defines nosodes as, “The morbid
product of disease when employed as remedies”.

H.P.I. (Vol. IV): Homoeopathic preparation
from pure microbial culture obtained from
diseased tissue and clinical materials (secretions,
discharges, etc.).

GENERAL RULES FOR COLLECTION

1. Should be collected after proper diagnosis
of disease.

2. Should be obtained from standard
serological laboratories dealing with the
preparation of the cultures of these
organisms.

3. Collected as per rules laid down in the
authoritative books like:

- Dr. Swan’s Materia Medica of Nosodes.

- The Materia Medica of the Nosodes by
H.C. Allen.

- The North American Journal of
Homeopathy, Vol. 11, page, 366.

- Dictionary of Practical Materia Medica,
by J.H. Clarke.

- Corresponding monographs.
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Source Disease Product Medicine
Plant Kingdom Nosode of cancer of trees (Nectria ditissima). Nectrianinum
From a fungus, growing on the stem, grains
of Indian corn. Ustilago maydis

Animal Kingdom

Human

From a fungus growing upon the seed of the
secale cerale and other grains.

Morbid product found in the belly of the sperm-
whale, the Physeter macrocephalous.

The alcoholic extract of the anthrax poison,
prepared from the spleen of sheep or cattle
affected with the disease.

From tuberculous bacteria of chicken.

The nosode of glanders of Farcy.

From the saliva of a rabid dog.

From grease of horses.

From decomposed lean beef.

The lymph from cow pox pustules.

A maceration of typical tuberculous lung.
A nosode prepared from tubercular testicle.
From exotoxin of clostridium botulinum.
From cancerous tissue.

The nosode of whooping cough.

From diphtheritic membrane.

A nosode from the tissues of the fibroid tumor
of the uterus, possibly with malignant elements.

The nosode of influenza.

Urethral discharge from patients having
established acute gonorrhea.

The nosode of eczema capitis.
The nosode of measles.

The nosode of mumps.

The nosode of plague.

A product of psoric virus i.e. itch eruptions.

Secale cornutum

Ambra grisea

Anthracinum
Aviaire
Hippozaeninum
or Glanderinum

Hydrophobinum
or Lyssinum

Malandrinum

Pyrogenium
Vaccininum
Bacillinum
Bacillinum testinum
Botulinum
Carcinosinum

Coqueluchinum
or Pertussinum

Diphtherinum

Epiphysterinum

Influenzinum

Medorrhinum
Melitagrinum
Morbilinum
Parotidinum
Pectinum

Psorinum
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early secondary stage.

tubercular lesion.

From small pox pustules.

The nosode of scarlatina or scarlet fever.
The nosode of scirrhous cancer.

From syphilitic lesion in primary or

From cultured bacilli from human

Scarlatinum

Scirrhinum

Syphilinum
or Leuticum

Tuberculinum

Variolinum

SOURCE AND AUTHORITY OF SOME
DRUGS

Medicine Source of Pathogenesis

Psorinum Dr. C. Hering’s Guiding
Symptoms; North American
Journal of Homeopathy, Vol. II.

Hahnemann’s Materia Medica
Pura; L ‘Art Medica, Vol. XL.

Ambra grisea

Tuberculinum  Clarke’s A Dictionary of Practical

Materia Medica, Vol. III.

Lyssinum or Boericke’s Materia Medica

Hydrophobinum with Repertory; Clarke’s A
Dictionary of Practical Materia
Medica, Vol. II.

Allen’s Materia Medica of
Nosodes.

Medorrhinum

IMPONDERABILIA

DEFINITION

It means which is not weighable, i.e. the
substance which has no perceptible weight. This
is immaterial power or energy. Medicines
prepared from energy available from natural and
physical reactions are called ‘imponderabilia’.

Hahnemann observes in his Organon, § 280
footnote that “even imponderable agencies, can
produce most violent medicinal effects upon

man.

Dr. H.W. Allen describes their mode of
preparations and symptoms in his ‘Materia
Medica of Nosodes’.

Elizabeth Wright mentions six such sources
of drugs in her book, “A Brief Study Course in
Homoeopathy”.

Dr. Caspari Jahr, Clarke, Swan and John
Butler, etc. have described their symptoms.

They are of two types:
1. Natural.
2. Artificial.

1. Natural Source:

E.g.:

®

Normal magnet Magnetis poli ambo.

A

North pole of magnet Magnetis polus arcticus.

South pole of magnet Magnetis polus australis.

2. Artificial Source:

E.g.
a. Electricity Electricitas.
b. Sun’sray Sol.
c. Radium bromide Radium.
d. Artificial magnet =~ Magnetis artificialis.

e. X-rays X-ray.
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SOURCE AND AUTHORITY OF SOME
DRUGS

Medicine Source of Pathogenesis

X-ray Boericke’s Materia Medica with
Repertory.

Electritas Clarke’s Dictionary of Practical

Materia Medica.

Magnetis polus Clarke’s Dictionary of Practical
arcticus Materia Medica.

Magnetis polus Clarke’s Dictionary of Practical
australis Materia Medica.

Magnetis poli  Clarke’s Dictionary of Practical
ambo Materia Medica.

SYNTHETIC SOURCES OF
SOME DRUGS (TAUTOPATHIC)

Examples

e Aspirin, Acidum acetyl salicylicum (Acid
acetil salicyl), C;H,O,.

Chloramphenicol, Chloromycetin or
Synthomycetine and Kemicetine,
C,H,CI NO

120 °275°
Corticotrophin, Adreno-cortico-trophic
hormone, A.C.T.H.

Cortisone (17, hydroxy corticosterone and
11, dehydroxy 17, hydroxy corticosterone).

Histamine hydrochloride or Larostidine.
Oxytetracycline hydrochloride, C_H O N

227724797 20
HCI or Terramycin hydrochloride.
Penicillin (Benzyl penicillin sodium
C H NO,SNa.

167717 274
Streptomycin sulphate (Streptomyc, Sulph),
(C,;H,,0,,N.),. 3H,SO,.

167739 7127 7

Streptomycin (dihydrosulphate).

Sulphanilamidum (Sulphanilmid), P-
Aminobenzene sulphonamide (P.A.B.S.),
Protonsil album, Streptocide, C H O N._S.

6 872 2
Thymolum or Iso-propyl metacresol,
C,H, O.

107714
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Process of Collection

Hahnemann in the Organon of Medicine
does not clearly mention the process of collection
of homoeopathic drug substances. However, the
advice that he has given forms the fundamentals
of preparing a drug.

Process of collection of a drug substance is
an important part of preparing a drug as it anures
the genuinity of a drug.

According to § 264, Hahnemann holds, “The
true physician must be provided with genuine
medicine of impaired strength so that he may be
able to rely upon their therapeutic power.”

In § 66 of the Organon, he also emphasises
that, “Substances belonging to the animal and
vegetable kingdoms possess their medicinal
qualities. As such, Hahnemann advices us to use
fresh animal and vegetable drug substances.

VEGETABLE KINGDOM

GENERAL RULES FOR COLLECTING
DRUG SUBSTANCE
1. At the Time of Collection:

Purity and genuinity of the original drug
substances must be ensured.

of Drug Substances

Drug substances should be collected by a
qualified and experienced botanist who has
good knowledge about the taxonomy and
systemic botany. He must also have the basic
knowledge of homoeopathic pharmacy.

Medicinal plants, as far as possible, should
be collected from regions where, they are
indigeniously grown.

All vegetable drug substances should be
procured fresh, as far as possible except
those which have to be imported from
outside.

Plants collected should be in a healthy, well
developed state, free from worms, insects,
or as per directions of the particular drug in
the homoeopathic pharmacopoeia. All those
in decayed state should be discarded.

Plants collected should show no
discoloration, abnormal odor, slimness or
any sign of deterioration.

Wild plants are preferable to cultivated ones
as their medicinal virtue is greatest in them.
Also, as they derive the best of nature and
soil to enhance their true characteristics. For
e.g.: Wild Belladonna grows in soil rich in
calcium.
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- Plants having a woody consistency or
withered must be discarded.

Do’s and Don’ts at the Time of Collection:

Dos:

- Gather the plants in fine, sunny, dry weather.

- Collect early in the morning, just after the
disappearance of the morning dew.

Don ts:

- Never collect the drug substance during the
morning dew.

- Don’t collect after a shower.

- Collection during excessive heat of the day
is also not recommended.

2. After Collection:

- Clean the drug material carefully so that any
part of it is not eroded.

- Never wash with profuse water; if
unavaoidable, use as much as is necessary.

3. Packing:

- The plants thus collected must not be packed
too closely.

- Odorous plants should be packed separately
so that their odor may not be transmitted to
others.

- They must be used quickly in preparing the
substance so that they may yield the full
medicinal strength unchanged.

PARTICULAR RULES FOR COLLECT-
ING THE DRUG SUBSTANCE

1. Exotic Plants:
(§ 268, 5th edition of Organon).

- They should never be imported in
powder/pulverised form.

- Proper identification of their

genuineness must be made.

2. Narcotic Plants:

- Should be collected while in bloom and
just before or when coming into bloom.

3. Dried Plants:

- After collection, they should be carefully
dried by tying them in loose bundles and
hanging them in the shade protected
from sun, rain, etc.

4. Whole Plants:

- Means whole plant with root.

- Collected during the flowering season
when partly in flower and partly in bud.

- Collect in sunny weather.

- Carefully clean the plant by shaking,
brushing or gently rubbing.

- Washing with a lot of water should be
avoided.

5. Roots:
- Should be used fresh.
- They should be free of moulds,
dampness and have a woody appearance.
- Collect roots by cutting just under the
stem.
- Avoiding using much water for cleaning.
- Process the material as soon as possible
after colloids to prevent deterioration.
a. Roots of Annuals: Collect in early
autumn as they die after ripening of
seeds.
b. Roots of Biennials: Collect in the
spring of second year.
c. Roots of Perennials: Collect in the
second and third year before they
develop woody fibres.

6. Stem:

- Should be collected after
development of leaves.

the
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10.

I1.

12.

13.

14.

Wood:

- Collected in early spring or late autumn
before the juices are exhausted.

- Collect from mature young trees or tree-
like shrubs.

Bark:

- Should be collected from mature
vigorous young trees.

- Barks of resinous trees should be
collected at or about the time of
development of leaves and blossoms.

- Non-resinous barks are collected in late
autumn.

Root Barks:
Same as Bark.

Young Shoots:

- Collect in spring when the whole plant
is in full vigour.

Leaves:

- Only fully developed leaves should be
collected, just before or during the
flowering time.

- Leaves of Biennials: Collect leaves
which first appear in spring of the second
year, as soon as the flowering stem
begins to shoot.

Twigs:
- Those of the current year are only
collected.

Herbs:
- Fully developed herbs collected.

- For collection, cut first above the
root.

Flowers:

- Collect in dry weather when partly in bud
and partly in blossom.

15.

16.

Fruits, Seeds and Berries:

- Unless specified otherwise, collect when
they are fully ripe.

- Succlucent Fruits, Seeds and Berries:
Use while fresh.

- Dried Fruits: Seeds and Berries: Store
in well-closed glass containers.

- Fresh Fruits: Use immediately after
collection.

Bulbs:

- Collect as soon as they mature and the
leaves begin to decay.

ANIMAL KINGDOM

GENERAL RULES FOR COLLECTING
DRUG SUBSTANCE

Animal substances must be collected from
perfectly healthy specimen.

An experienced zoologist must thoroughly
identify the specimen before collection.

Wild animals are preparable as they are
natural specimen.

Animal products obtained must be genuine
and not spoilt by dirt, decomposition. They
must not be worm eaten.

Secretions and excretions should be obtained
in hygienic conditions and from healthy
beings.

Animal substances not available locally
should be procured from reliable sources but
not in the pulverised form.

During storage, protect the specimen from
light, moisture and other contaminations.

Medicines prepared from animal sources
should be in a pure and unadulterated state.
Don’t mix them with any other substance.



48

Textbook of Homoeopathic Pharmacy

PARTICULAR RULES FOR COLLECT-

ING THE DRUG SUBSTANCE

Animal drug substances are obtained from:

- The wild.

- Domestic source.

- Zoological gardens.

The mode of collection of these drug

substances also varies. For e.g.:

1. By fishing:

E.g.
Common Name Drug Name
Cod fish Oleum jecoris aselli
Cray fish Astacus fluvitilis
Cuttle fish Sepia
Jelly fish Medusa
Star fish Asterias rubens

Type Drug Name

Lizards Lacerata agitis

Spiders Aranea diadema, Aranea
scinencia, Latrodectus katipo,
Latrodectus mactans, Mygale
lasiodora, Tarentula cubensis,
Tarentula hispania, Theridion,
etc.

Toad Bufo rana

5. Snake venoms are either collected from wild
snakes or cultivated ones from the snake
farms. Venom is collected in glass containers

by experts in the field.

E.g.:

Common Name

Drug Name

2. Wild animals are procured by hunting:

Coral viper

Elaps corallinus

E.g.
Common Name Drug Name
Beaver Castoreum
Musk deer Moschus

Sperm whale

Ambra grisea

German viper
Rattle snake
Spectacled snake
Surukuku snake

Vipera berus
Crotalus horridus
Naja tripudians
Lachesis mutus

3. Insects are procured wild or are cultivated
in a scientific way also.

6. ‘Lacs’ are generally collected from

domestic animals.
E.g.:

E.g.

Common Name Drug Name

Ants Formica rufa

Cantharides Cantharis

Cochineal Coccus cacti

Cockroach Blatta orientalis/
americana

Honey bee Apis mellifica

Source Drug Name
Cat’s milk Lac felinum
Cow’s milk Lac vaccininum
Cream Lac vaccini flos
Curd Lac vaccinum

Fermentation of
ass’s milk

Skimmed cow milk

coagulatum
Koumyss

Lac defloratum

4. Some are caught by different processes.

E.g.
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EXTRACTION OF VENOM

Bufo: The live toad is fastended to a slab of cork
by four strong pins stuck trough the webs of
the feet. Next the poles of an ‘induction
apparatus’ in action are slowly drawn over
the back of the animal, whereupon the poison
exudes from the dorsal glands of the toad,
which is removed with a small horn knife.

Hydrophobinum: The saliva of a live rabid dog
is collected on milk sugar.

Crotalus horridus: Venom is procured by
compressing the gland when the serpent is
either pinioned in a frame or under the
influence of chloroform.

Elaps corallinus (Coral snake): Venom is
pressed from the poison sac of the live snakes
with a butter plate pressed over the fangs or
by letting the snake bite a cloth covering a
bottle.

Lachesis (Bushmaster or Surucucu): The
specimen used by Dr. Hering in his
experiments was obtained with a blow. The
poison was collected on sugar of milk by
pressing the poison fangs upwards against
the bag.

Naja tripudians:Venom is procured by
compressing the gland when the serpent is
either pinioned in a frame or under then
influence of chloroform.

Vipera: Same as that of Crotalus.

All the serpent poisons are prepared as
triturations by saturating sugar of milk with
the venom or by dissolving it in glycerine.

Note: Animals and animal products: as they
decompose very quickly, should be used
immediately after the collections. If necessary,
they may be preserved in freezers. Venoms can
be preserved in a deep freeze being kept in
glycerine.

MINERALS AND CHEMICALS

Minerals, metals and chemicals should be
collected in the natural state from the natural
source or in pure chemical form, if not
available from natural source.

They must be tested both qualitatively and
quantitatively.

They should not be procured in powdered/
pulverised form.

Strong smelling chemicals should be stored
in air-tight containers away from sunlight
and other strong odors.

NOSODES AND SARCODES

Collection of these drug substances requires
special and elaborate techniques. The person
procuring these substances should have
sufficient knowledge of the morbid anatomy
and physiology of the particular specimens.

The ‘endocrine’ products and ‘enzymes’ that
are collected from cattle, sheep, etc. should
be procured from hygienic and dependable
slaughter houses.

The animals which are used must be
absolutely healthy.

These animals must be kept under keen
observation and on a prescribed diet before
extracting the drug substances from them.

Nosodes and sarcodes should be procured
from standard serological laboratories is that
deal with the manufacture of cultures of these
organisms.

The parts/products which are to be used
should be treated first.

IMPONDERABILIA

Specific instructions and rules for collecting
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and preparing these medicines are given in
the pharmacopoeia.

Magnets can be procured from a physical
laboratory.

For preparing ‘Luna’, full moon is suggested.

For preparing ‘X-ray’, a chemical testing
laboratory may be contacted.

Potentisation of these medicines has to be
done very carefully.
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Preservation of Drugs and Potencies

PRESERVATION OF DRUGS

There are specific direction for the
preservation of homoeopathic drug substances
in the monographs of the Homoeopathic
Pharmacopoeia of India and other
pharmacopoeias; but the general, common rules
are:

1. Containers:

- The container or jar, preserving the drug
should be properly labelled.

- All substances should be preserved in
neutral glass or earthen ware vessels or
jars which are well stoppered.

- For storing:

e For Storing Corrosive Substances
Like Acids orAlkalies: Hard glass
bottles with glass stoppers are used.

e For Storing Drugs That Maybe
Affected by Light or Sunlight:
‘Actinic’ glass bottles (colored)
covered outside with a solution of
asphaltum or black varnish should
be used.

e For Storing Fluoric Acid: Gutta
purcha bottles are used, otherwise
it may dissolve the glass.

Avoid:

*  Blue coloured bottles as blue color
has a dynamic effect injurious to
drugs.

*  Yellow or amber colored bottles as
they sometimes acquire medicinal
virtues when exposed to sun light.

Method of Preservation:

Keep containers with medicinal
substances away from dust, odors,
smoke, moisture, damp, strong light, etc.

Strong smelling drugs like Asa foetida,
Camphora, lodium, Kreosotum,
Moschus, Terebinthiniae oleum, etc.
should be kept isolated in tightly closed
bottles so that the odors of these drugs
may not contaminate other drugs.
Drugs having the power of mutual
reaction should be preserved separately.
Drugs to be preserved for a considerable
time may be dried in a chamber allowing
hot air to flow for drying the drug
substance.

Plants or their parts should be kept in a
dry, cool, dustless, odorless place or a
little amount of purified (distilled) water
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may be sprinkled upon them from time
to time.

- For preserving pulverised drugs, they
should be perfectly dry, otherwise their
moisture content may mould. They
should be dried by spreading the
pulverised material on a water-bath, or
for bigger quantities in a temperature
adjustable drying chamber.

- Animals and animal products decompose
very quickly. Hence they should be used
immediately after collection. If required,
they may be preserved in a freezer.

- Venoms can be preserved in a deep
freeze, being kept in glycerine.

Drug substances should be used for

preparation immediately after collection.

If a fresh drug cannot be used immediately,
it must not be allowed to dry. Keep them in
a cold air space or fridge.

If fresh drugs are to be collected from a
distant place, they should be packed loosely
and carefully in paper pulp cases or botanical
boxes and kept as cool as possible.

Drugs which need drying before
transportation or preservation should be
carefully dried by tying in loose bundles and
hanging in a shade away from direct sunlight,
rain, dust, worms, insects, etc.

PRESERVATION OF MOTHER PREPA-
RATIONS

1.

Containers:

- Mother tinctures should be stored in new,
well cleaned, colorless, neutral flint
glass bottles.

- In case of glass stoppered bottles, both
the bottle and the stopper should be of
hard potash glass to avoid introduction
of glass particles in the mother tincture.

All containers should be properly
labelled with the proper pharmaceutical
name, mentioning their strength/
potencies and alcohol contained by %
v.v., date of manufacture, name of
manufacturer, as far as possible while
storing. The sign ‘¢’ is affixed after the
name of each mother tincture, e.g.,
Avena sativa .

Pyrex or other anti-corrosive glass
bottles with glass stoppers should be
used for storing acid or caustic
preparations.

Medicines which are affected by sunlight
are stored in actinic glass bottles covered
with a solution of asphaltum or black
varnish.

For storing fluoric acid and @ solutions,
Gutta purcha bottles are used.

Dr. Burt advices to avoid blue colored
bottles as they have certain dynamic
effects injurious to medicines.

Yellow or amber colored bottles should
not be used as even non-medicinal
substances contained in these bottles
exposed to sunlight sometimes acquire
medicinal virtues.

- E.g:
Drug Container/Method of
Preservation
a. Hepar Actinic glass bottles that are
sulphur @ painted on the outside with a

b. Lachesis o

c. Phosphorus ¢

solution of asphaltum.
Glycerine is taken in vial for
preserving it.

It is preserved under water,
as it is inflammable
in air.

2. Method of Preservation:

Mother tinctures should be kept at an
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even temperature of about 60°F
(15.6°C).

Store in a dry, cool place in airtight, well
closed, neutral flint glass bottles.
Strong smelling mother tinctures such
as Asa foetida, Camphora, Moschus,
Terebinthiniae oleum, etc. should be
kept separately in air tight, well closed
glass bottles.

3. Mother tinctures should be well filtered
before storing or when dispensing.

4. Avoid:

Avoid too much heat or cold. Some
mother tinctures may become turbid
with a muddy sediment, or even form
crystals if exposed to great cold.
Avoid everything that will in the least
affect the purity of the mother tinctures,
such as strong light, direct sunlight,
smoke, dust, damp, strong odors, etc.

PRESERVATION OF POTENTISED
MEDICINES

1. Containers:

Potentised medicines should be kept in
well stoppered bottles, which are kept
in boxes or drawers.

Colored bottles should be avoided.

*  Blue colored bottles are avoided as
the blue color has some what of a
dynamic effect which is harmful to
potentised medicines.

* Yellow or amber colored bottles
should also not be used as when
they are exposed to sunlight they
sometimes acquire medicinal
properties.

Hard glass, potash bottles with glass

stoppers are used for storing caustic and

acid preparations.

Actinic glass bottles which are painted
with asphaltum solution or black varnish
are used for preserving those potencies
which may be affected by light or
sunlight.

Gutta purcha bottles are used for
preserving fluoric acid.

Labelling:

Name of the potencised medicine with
the respective potency and scale used
should be distinctly marked, both on the
cork and on the container’s label. For
e.g.

Belladonna 6x.

Belladonna 6.

Belladonna 0/6, etc.

While marking the label, the date of
manufacture and the name of
manufacturer should also be stated.

The original manufacturer should also
write down the batch number and the
percentage of alcohol content by
volume.

If possible, the date of expiry should also
be given.

Method of Preservation:

Potentised medicines after putting in
well-stoppered bottles should be
preserved in boxes or drawers.

They should be preserved in dry, cold
places, protected from too much heat or
cold.

Avoid everything that in the least affects
the purity of the potentised medicines
e.g., dust, odor, smoke, damp, strong
light, sunlight, etc.

Bottles should not be filled entirely to
the top as the potentised medicines will
come in contact with the cork.

Potencies should be preserved separately
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from the crude drug substance and
mother tinctures.

- In the rooms where potentised mother
substances are to be stored no other
odorous or non-odorous evaporating
substances should be kept. This
precaution should be followed strictly.

- For storing the potencies in small 5 ml.

or 10 ml. vials, suitable wooden boxes
should be made which should be

arranged alphabetically with increasing
potency horizontally.

- Separate boxes for separate potencies
should be used.

If the liquid or solid potentised medicines
change their normal color, they should be
rejected immediately.

Preparations of Camphora should always be
kept separate as they may antidote almost

6. E.g.:

all medicines of vegetable origin.

Medicine

Method of Preservation

a. Acidum muriaticum, Acidum nitricum

b. Acidum sulphuricum

c. Alumina

d. Ammonium carbonicum

e. Benzoicum acidum, Borax veneta,
Calcarea carbonica, Carbo vegetabilis

f. Camphora

g. Croton tiglium, Carbonicum acidum,
Hepar sulphur, Ferrum metallicum

h. Iodium
i. Hydrofluoricum acidum

j- Kreosotum

k. Lachesis
1. Mercurius solubilis

m. Natrium muriaticum,
Natrium sulphuricum

n. Petroleum
0. Phosphorus

In well stoppered closed containers with glass
stoppers.

Potencies should be freshly prepared in purified water
and kept in ground stoppered bottles.

In a cool place in a tight containers
In well closed, light resistant bottles at a temperature
not above 30 °C.

In well closed containers.

In well closed containers away from other vegetable
tinctures and potencies.

In well closed, glass stoppered bottles.

In amber colored, glass stoppered bottles.

In well closed bottles whose interioris coated with
parrafin or wax.

In air tight containers, protected from light and away
from other drug substances/potencies because of it’s
strong odor.

Preserve in a vial containing glycerine.
In well closed bottles away from light/sunlight.
In an air tight container in a cool place.

In well-stoppered containers.

Under water as it is volatile. Keep in a cool, dark
place, protected from sunlight.
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STANDARDISATION OF DRUGS

The drugs or medicines which are prepared
have to conform to some standards, prescribed
by an ‘appropriate authority and an official
homoeopathic pharmacopoeia’. This process is
known as ‘standardising’.

DIFFERENT METHODS OF
DRUG STANDARDISATION FOR
VEGETABLE AND ANIMAL
KINGDOM

After collection of the drugs from the plants
or animals or their products, they should be
accurately identified, as per the respective
specifications laid down for them. One way of
identification is to compare a representative
sample of the drug with the authentic sample of
the same drug, which has been properly identified
before, and preserved for this purpose.

The quality of a drug means the amount of
medicinal principles contained in the drug. These
principles or constituents of drugs are classified
into groups, e.g., carbohydrates, glycosides,
alkaloids, tannins, neutral principles, volatile

oils, lipids (a group of organic compounds,
containing esters of fatty acids which are
insoluble in water but soluble in many organic
solvents), balsams, oleo-resins, allergens,
steroids, hormones, etc.

For evaluation of drugs the following
methods are undertaken:

a. Organoleptic evaluation.

b. Microscopic evaluation.

c. Physical evaluation.

d. Chemical evaluation.

e. Biological evaluation.

. ORGANOLEPTIC EVALUATION

It means impression on the organs and refers
to evaluation of drugs with the aid of human
organs or senses, €.g., eyes (to see), nose (for
odor), tongue (to taste), skin (by touch), etc. It
also includes the macroscopic appearance of
drugs or their structure, specific odor and the feel
of drugs on touching. Sometimes fracture of
vegetable drug substances is also considered.

Shape and Size: The underground parts i.e.
roots, rhizomes, bulbs, corns, tubers, etc. are
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available in the market in entire longitudinal,
oblique or transverse slices, cut in small
cubical pieces or broken into pieces or in
different sizes.

Shape Example
Conical Aconitum
Cylindrical Sumbul
Cylindrical but somewhat  Ratanhia
tapering
Cylindrical-ovoid Filix mas

Cylindrical in older parts Iris versicolor

but mostly flattened

dorsoventrally

Subcylindrical Rheum
Fusiform Jalapa

Sizes are prescribed in length and breadth
or diameter, measuring in c.m. or m.m.

Fracture: To study the way how the plant
breaks, when it is subjected to a requisite
pressure to break.

External Markings: Such as delicate and
strong furrow; parallel markings; wrinkles;
ridges and valleys; transverse markings of
various types; annulated and moniloformous
outgrowth of the roots, etc.

External Color: These may be white,
yellow, yellowish, pale-yellow, grey or ash,
greyish, grey-yellowish, brown, brownish-red,
brownish-orange to brownish-black, orange, etc.

Flowers and Leaves: Usual botanical terms
are in use to identify these and regarding their
descriptions.

Odor: Such as pleasant or agreeable,
unpleasant or disagreeable, irritating or non-
irritating, smoky, musky. There arc other terms,
e.g., aromatic, balsamic, camphoraceous, spicy,
terebinthinate, etherial and others. These terms

indicate comparison with other substances in
nature. When no comparative term is indicated,
then it is called characteristic.

Taste: The terms used are acid (sour), saline
(salty), saccharine (sweet), alkaline, insipid
(tasteless), acrid, astringent, bitter, pungent,
starchy, gritty, etc.

Color: The terms of colors are standardised
according to the recommendations of the Inter
Society Colour Council, National Bureau of
Standard Method.

iIl. MICROSCOPIC EVALUATION

Since 1847, the microscope has been used
in the examinations of drug substances and drugs.
The microscope is indispensable for searching
adulterants in powdered plant and animal drugs,
and also in the identification of pure powdered
drugs. The monograph of the respective drug in
a pharmacopoeia prescribes the histology and
deals elaborately with the microscopic
appearance of the drug in sectional view and
powdered forms.

Plant parts are made up of numerous tissues,
each of which has a definite function,
indispensable to the life of the plant. The
histology refers to the arrangement and
individual character of these tissues. These
histological studies are done with very thin
transverse or longitudinal (radial and tangenital)
sections properly mounted in suitable strains and
reagents or mounting media.

Powdered drugs get very few macroscopic
features of identification, besides color and taste;
as such finding of the microscopic
characteristics are very essential. In the
powdered drug, which must be reduced to not
less than No. 40 powder, the cells are mostly
broken, excepting those having lignified walls.
However, the cell contents, e.g. calcium oxalate
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crystals, starch, aleurone, oil, gum, resin, etc.
remain scattered within the powder and become
very evident in the mounted specimen, the proper
reagent or mounting medium to be used,
obviously depend upon the characteristic tissue
elements or cell content to be studied ; and the
proper reagent or mounting medium help
identifying the cell-walls, stone-cell, bast fibres,
leaf epidermal tissues, etc.; studying the stomatal
index is also helpful in determining the identity
of the drug.

Microchemistry:

It comprises of the study of the constituents
of drugs by the application of chemical (and
physical) methods to small quantities, a few
milligram of the powdered drug or to histological
sections of the drug. By these means constituents
of many drugs can be isolated and purified. The
outline of the principal techniques are:

A. Isolation of Drug Constituents:
1. By Chemical Solvents:

This includes:

- Micro extraction i.e. the separation of
constituents from a small quantity of
drugs.

- Microfiltration.

- Microcrystallisation.

2. Microsublimation:

It refers to the method of obtaining a
constituent of a drug by vaporising the drug with
the application of heat and then condensing the
said vapor back into solid form. The condensate
is then identified by applying chemical methods.
Caffeine may be sublimed from powdered
Coffea. Microsublimation of Cinchona bark
(China) gives red droplets.

B. Identification of Drug Constituents:

1. Crystallography

It means the science of the forms, structures,
properties and classifications of the crystals
which help in identifying the constituents of
drugs.

2. By Melting Point Determination:

It is another important method for identifying
pure substances.

3. Confirmative Tests:
These are of two types:
i. Physical test.

ii. Chemical test.
i. Physical Test:

Petrographic Microscope: By using a
petrographic microscope with its
attachments, the optic constant of crystalline
substances may be determined. This requires
a knowledge of both crystallography and the
optics of crystal. It is an extremely rapid
method for identifying very small amounts
of chemical compounds.

1. Chemical Test:

Color Teaction Test: Many reagents give the
characteristic color reaction with certain
compounds.

Fore.g.:

- When treated with alkalies, the
anthraquinone constituents present in
Cascara sagrada, Rheum and Senna
become red.

- Aqueous solutions of alkaloids give
yellow precipitate with the reagent auric
chloride.

- The aqueous solution of alkalies gives a
prown precipitate with iodine in
potassium iodide.
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- The aqueous solution of alkalies gives a
white or yellowish precipitate with
sodium carbonate or tannic acid.

Thus for assessing the inherent potency of a
drug, the above and other chemical, biological
and physical assays are undertaken. Other
systems, like allopathy, evaluate a drug in term
of its active principle or constituents, where as,
homoeopathy deals with the sum total
constituents of a drug as a whole. Hence in order
to evaluate or standardise drugs, the application
of these assays will have to be considered.

lil. BIOLOGICAL EVALUATION

The pharmacological activity of certain
drugs has been applied to evaluate and
standardise them. The assays on living animals,
and on their intact or cut-off organs can indicate
the strength of the drug or their preparations.

As living organisms are used, these assays
are known as biological assays or bioassays. By
applying bioassays we can evaluate or
standardise many drugs, e.g., Cascara sagrada,
Cannabis indica, Cannabis sativa,
Corticotrophinum, Curare, Secale cornutum,
Veratrum viride, hormones, steroids, vitamins,
sarcodes, nosodes, antibiotics, alkaloids, etc.

IV. CHEMICAL EVALUATION

Chemical tests are employed to identify
crude drug plants and their parts. Chemical
evaluation covers isolation, identification,
purification and determination of characteristics
of non-cellular drugs of animal origin and drugs
of plants having active principles.

Chemical Assays

In case of cellular and non-cellular plant and
animal drugs, chemical assay is the only method
for determining their potency, e.g.:

- Alkaloidal assay for Belladonna leaves.

- Assay for crude filicin in Filix mas.

The active principles of drugs, e.g.,
Strychnine, etc. and animal drugs are more
adapted to strict chemical assays. Hence from
chemical assays we can assess the potency of
animal and vegetable source materials in terms
of their active principles.

Chemical assays include:
1. Colorreaction test: Of alkaloids with proper
reagents. For e.g.,

- Cascara sagrada, when treated with
ammonia test solution gives a
characteristic red color.

- The presence of inorganic iodides in
Thyreoidinum can be tested by adding
a starch test solution . If iodide is present,
it will turn blue.

2. Molisch and Bradford’s Test: To test the
reducing effects of sugar.

Determination of acid value.

4. Determination of iodine value.

5. Determination of saponification value of
fixed oils.

6. Determination of acid-insoluble ash.

7. Determination of water-soluble ash.

8. Determination of ash value.

9. Determination of sulphated ash value.

These tests help to determine the identity of
drug substances and their adulterations.

V. PHYSICAL EVALUATION
A. Fluorescence Test:

The reactions of certain drugs, either on their
smooth sectioned surfaces or in their powdered
forms, with filtered ultraviolet light, help us
especially in detecting adulterations, e.g., the
adulterated Rhaponic rhubarb can be
distinguished from the Indian rhubarb (Rheum)
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by its marked fluorescence. A series of powdered
plant drugs have such activity, after their
treatment with various reagents. Many alkaloids
give distinctive colors under this ultraviolet light,
e.g.

Aconitine - light blue.

Berberine - yellow.

Emetine - orange.

Under this light many other drugs show
distinct intensity of colors or characteristic
colors.

The application of physical constants is
largely employed to the active principles of
drugs, e.g., alkaloids, and fixed oils, etc.
Generally applied physical constants for such
drugs are :

a. Solubilities.

b. Specific gravity.

c. Refractive index.

d. Melting point.

e. Congealing point.

f. Optical rotation.

g. Water content or loss on drying.

B. Chromatographic Study of Drugs:

Of late, the study of chromatography has
become most important as a method of
separating and analyzing organic and inorganic
substances.

For practical purposes, chromatography
means a method by which drug principles and
also the other contributions of drugs or
pharmaceutical preparations can be separated by
absorption or fractional extraction or ionic
exchange or other means, by the use of a mobile
solvent phase upon a porus solid stationary phase
(silica gel or some other substance). The
materials thus separated in this way are then
identified by analytical procedures.

Several types of chromatography are present:

a. Column or Adsorption Chromatography:
Here a large amount of testing materials are
available. A modification of the column
method is known as Flowing ; another
modification is known as Partition
chromatography, where two immixible
liquids are used; one representing a mobile
phase, the other an immobile phase.

b. Paper Chromatography.

c. Thin-layer Chromatography: Thin layer
chromatography is a modification of the
Paper chromatography, that is particularly
adaptable to the analysis of small quantities
of the materials to be studied. The later two
are preferably applied for identification
purposes, because of their selectivity,
convenience and adaptability to small
amounts of materials.

d. Gas Chromatography: 1t is a specific
method, wherein the moving phase is gas.
There are two types:

i. Gas-liquid chromatography.
ii. Gas-solid chromatography.

C. Counter-current Methods and
Electrophoretic Methods of Analysis:

These are more complex; however, the same
basic principles those of the chromatography
also apply to these techniques.

ANALYSIS OF VEGETABLE AND
ANIMAL DRUGS OR
ANALYTICAL PHARMACOLOGY

The purity of drugs depends on the absence
of foreign matter. To procure an absolute pure
drug is scarcely possible ; however, a limited
quantity of harmless foreign matter adhering to
drugs or mixed with them cannot be determined.
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Foreign Organic Matter: 1t refers to any
other part of the plant or animal tissues that
is not required in preparing the drug. The
permissible percentage of foreign organic
matter in drugs is usually specified in their
respective official monographs.

Foreign Inorganic Matter: It refers to the
adhering soil, clay, sand, dirt, etc., for the
determination of which acid, acid-insoluble
ash method is applied. However, some drugs
naturally contain acid-insoluble ash. A
maximum of 2% acid-insoluble ash is
officially permitted, unless otherwise
prescribed in the monograph.

Moisture Content: Moisture is present
usually from 5% to 10% in all dried drugs;
an excess of moisture, if present, is an
adulterant.

SYSTEMATIC ANALYSIS

1.

An analyst will first determine whether the
sample of the drug conforms to the
macroscopic and microscopic standards
prescribed in the official monographs,
particularly noting the morphological
features, e.g., size, color, odor, taste, etc.

If necessary, he will prepare sections and
check with the histological descriptions as
described in the monographs.

He now has to determine the foreign organic
matter by the official method.

Next, according to the official procedure a
representative amount of the sample is taken,
and when the sample is a whole drug, it is
pulverised to a powder which will pass
through a No. 20 sieve.

Now the analyst takes a prescribed amount
of the official sample and conducts the
following tests on it systematically:

i. Determination of total ash.

ii. Determination of acid-insoluble ash.

The above two procedures are performed by
the official method, which consists of
incinerating and weighing the total ash; next boil
the total ash with dilute hydrochloric acid, filter
and ignite and then weigh the acid-insoluble ash
thus obtained.

iii. Determination of moisture content: If
moisture be present in excess, it will
promote mould and bacterial growth,
and subsequently bring deterioration and
spoilage of drugs. Moisture is
determined by one of the following three
methods, the specific method being
prescribed in official monographs.

- Gravimetric method.

- Volumetric method (Toluene
distillation).

- Titrimetric (Karl Fischer) method.

6. Finaly the analyst will determine the
constituents of the drug sample. The quality
of standards, which is dependant upon the
amount of principles present in drugs,
capable of being extracted in a continuous
apparatus, like that of Soxhlet type, and the
extracts thus obtained are determined by
weight, after removing the solvents;
common solvents used are strong and dilute
alcohol, ether, petroleum, benzene and water.

i. Alkaloids: Alkaloids are recovered from
the drug sample by extraction. Next they
are purified with immiscible solvents
and can be determined gravimetrically
or volumetrically by titration of the
quantity of acid required to convert them
into salts.

ii. Volatile Oils: The amount of volatile oil
present in volatile oil-containing drugs
can be determined by distilling with
water in the proper Clevenger apparatus,
which is a continuous distillation
apparatus, wherein the separated volatile
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oil is obtained in a trap and is then
determined by volume.

In some cases, special assays for drugs
containing some definite chemical constituents
have been devised. In other cases, where no
extraction, chemical nor physical assay has been
devised, the quality is determined by proper
bioassays.

After performing the above requisite tests
only, then only a report concerning a respective
drug (confirming to the official standard) can be
presented, and it should not be used for the
preparation of the corresponding medicines. The
same principal is applicable in cases of finished
medicines and other preparations, where feasible.

STANDARDS OF FINISHED
PREPARATIONS

Finished preparations also undergo all
possible sorts of chemical and physical controls.
Unfortunately, until now no standard for the
above had been laid down by any authority. But
of late, the Homoeopathic Pharmacopoeia
Laboratory, Ghaziabad, Government of India has
undertaken the requisite experimental procedures
to accomplish the said task.

STANDARDS OF MOTHER
TINCTURES

The following tests may be conducted for
the purpose:
e Specific gravity.
*  Alcohol content expressed in percentage.
*  Assay for constituents.
e  Maximum absorption.
* Total solids.
*  Optical rotation, wherever applicable.

¢ Refractive index.

*  Viscosity in case of oils.
e  pH value.

*  pKvalue.

e T.L.C. with Rf range.

STANDARDS OF MOTHER
SOLUTIONS, MOTHER
POWDERS AND ATTENUATIONS

The above tests may be applied, wherever
feasible. A few of such standards, as worked out
by our Homoeopathic Pharmacopoeia
Laboratory, are appended for guidance, which
follow:

1. Aethusa cynapium—Mother tincture, 1x
*  Specific Gravity: From 0.894 to 0.918.
e Alcohol Content: From 56 to 62 per cent.
» Total Solid: Not less than 0.3 per cent.
* pH: Between 5.3 and 6.2.

»  Identification — Preparation of Solution
S: Shake 2 ml. with 5 ml. of
carbontetrachloride (CCl,). Allow the
layers to separate. Evaporate the
carbontetrachloride layer in a dish to
dryness on a water-bath. Dissolve the
residue in water by warming a little.

a. To solution S add a few drops of
potassium permanganate solution;
the solution is decolorised.

b. Tosolution S add a drop of alcoholic
ferric chloride solution, a yellowish-
green color is produced.

»  Thin Layer Chromatography: Carry out
the method for thin Ilayer
chromatography using silica gel G as the
coating substance and a mixture of
chloroform and methanol (9:1: V/V) as
the mobile phase. The Rf of the spots
when detected in UV light are 0.13, 0.27
and 0.84.
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2. Avena sativa—Mother tincture, 1x.

Specific Gravity: From 0.906 to 0.916.
Alcohol Content: From 56.0 to 62 0 per
cent V/V.

Total Solid: Not less than 0.3 per cent.
pH: Between 5.6 and 6.5.

Paper Chromatography: Carry out the
paper chromatography using n-
butanol—acetic acid—water (4 : 1:1 V/
V) and spraying reagent 0°1 ninhydrin
in acetone.

These spots corresponded to cystine (0.04),
lysine HCI (0.095), dihydroxy phenylalanine
(0.20) and tryptophen (0.37) and valine (0.54).

3. Belladonna—Mother tincture, 1x.

Specific Gravity: From 0.931 to 0.948.

Alcohol Content: From 40.0 to 46.0 per
cent V/V.

Total Solid: Not less than 1.0 per cent.
pH: Between 6.8 and 7.0.

Identification Test: Evaporate 35 ml. to
dryness. To the residue add 5 drops of
nitric acid (fuming) and evaporate on the
water-bath. The residue after cooling and
moistening with a freshly prepared 10%
w/v solution of potassium hydroxide in
acetone produces a violet color.

Thin Layer Chromatography. Carry out
the method for thin Ilayer
chromatography using silica gel G as the
coating substance and methanol :
ammonia (100 : 15 V/V) as the mobile
phase. The Rf value of spots when
detected under UV light are 0.73 and
0.64.

Total alkaloid content should not be less than
0.033 per cent and not more than 0.043 per cent
of the total alkaloids calculated as hyoscyamine.

4. Calendula officinalis—Mother tincture, 1x.

Specific Gravity: From 0.933 to 0.970.
Alcohol Content: From 37 to 43 per cent.
Total Solid: Not less than 1.8 per cent.

pH: Between 5.1 and 6.1.

Identification: Shake 10 ml. with 20 ml.
of chloroform. To 1 ml. of the
chloroform layer add 1 ml. of sulphuric
acid. The chloroform layer becomes red
and the acid layer gives green
fluorescence.

Thin Layer Chromatography: Carry out
the method for TLC using silica gel G
as the coating substance and ethyl
acetate, formic acid and water (8: 1: 1
V/V) as the mobile phase. The Rf value
of the spots, when detected under UV
light before and after spraying with boric
and oxalic acid, an 0.104, 0.12 and 0.24.

Kalium bichromicum: K, Cr2 07.

Mother Solution: 1x.
- Specific Gravity: 1.069.

- Assay: Notless than 9.5 to not more
than 10.5% of K, Cr, O..

Potency: 2x.
- Specific Gravity: 1.007.

- Assay: Not less than 0.95 to not
more than 1.05% of K.,Cr,O..

Potency: 3x.
- Specific Gravity: 1.003.

- Assay: Not less than 0.095 to not
more than 0.105% of K,Cr,O..

Mercurius dulcis: HgCI.

Potency: 1x.

- Water Insoluble Residue: Shake 5 g.
with 19 ml. of water and filter. Then
dry the insoluble residue to a
constant weight. The residue is not
less than 0.48 g.

- Identification:
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ii.

It is blackened by contact with
dilute ammonia solution.

When heated with an equal
weight of anhydrous sodium
carbonate, a sublimate of
metallic mercury is obtained.
The residue in the tube is treated
with dilute nitric acid and
filtered. The filtrate gives the
reaction characteristic of
chlorides.

- Assay: Not less than 9.5% to not
more than 10.5%.

*  Potency: 2x.

- Assay: Not less than 0.95% to not
more than 1.05%

STANDARD OF NOSODES

It is hardly possible to get full guidance for
preparations and standardisations of all the
nosodes until now. Now, however, the
Homoeopathic Pharmacopoeia Laboratory,
Ghaziabad, has undertaken this tedious job.
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The term ‘vehicle’ implies, “Means of con-
veyance or transmission”. In homoeopathy, ve-
hicle is a substance, in which medicines are pre-
pared or mixed and given for their internal ad-
ministration either by oral route or by the olfac-
tion method and for external application of medi-
cation. These substances are therapeutically in-
ert as such but develop the therapeutic activity
of the medicinal substance. They are the medium
for purification, preparation, preservation, inter-
nal administration and external application of
drug substances or medicines.

AN IDEAL VEHICLE

1. It must not have any medicinal property of
its own.

2. It should be chemically neutral; neither
acidic nor alkaline in medicinal effects. They
must not undergo any change or decomposi-
tion.

3. The above two specific properties are more
applicable to those which are used in
potentised medicines.

4. It must be harmless regarding its action on
human organisms. The pharmacological
medicinal action of the original drug should
not be disturbed in any way.

Vehicles - In General

5. [Itshould be capable of carrying the dynamic
powers of drugs into the interior of the hu-
man organism to fight the disease force.

It should be edible and palatable.
It must preserve the drug substance.

It should have a sterilizing property.

USES OF VEHICLES

1. Vehicles are used in the preparation of
mother tinctures, mother solutions and
mother powders from crude drug materials,
and without any vehicles these preparation
could not be made.

2. It is used for further triturations and in-
creased potentisation from the mother prepa-
ration so that the pharmaceutical message is
easily carried on and the therapeutic values
are retained of the particular drug substances.

3. Used as bases for preparing external appli-
cations of medicines.

4. For dispensing medicines or remedies ac-
cording to the prescriptions of physicians.

5. Vehicles like olive oil, vaseline, glycerine,
etc. are themselves applied externally as a
mehanical aid only.
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As a preservant of certain medicines, ve-
hicles like alcohol are mixed in a certain
percentage with the freshly expressed juices
of plants (Vide Organon of Medicine, Apho-
rism 268, footnote).

Used as ‘Placebo’ or ‘Phytum’ in between
the administration of two doses of medicines
or remedies, especially in cases of chronic
diseases and where long acting remedies are
used. Dr. Kent holds, “Second best medicine
in our materia medica in Placebo”, which is

given to the patient to please.

8. Sick babies who could not tolerate fats,
sugar of milk is given as a diet.

FORMS OF VEHICLES
There are three forms of vehicles:
1. Solid.
2. Liquid.

3. Semi-solid.

Semi-solid Vehicles

*  Glycerine

* Qils

Absolute alcohol
Dilute alcohol .

Dispensing alcohol 1.

Solid Vehicles Liquid Vehicles
* Sugar of milk (lactose) | * Purified water
» Cane sugar (sucrose) * Alcohol
» QGrape sugar 1.
(glucose, dextrose) il.
* Globules or pillules iii. Strong alcohol
* Cones iv.
» Tablets or tabloids v. Rectified spirit
» Pellets * Solvent ether

* Simple syrup

* Vaseline (soft paraffin)
i. Yellow soft paraffin
ii. White soft paraffin
Waxes
a. Bee’s wax
Yellow bee’s wax
ii. White bee’s wax
b. Spermaceti
¢. Lanolin (anhydrous)
* Soap

a. Vegetable origin

a. Fixed oil
i. Olive oil
ii. Almond oil
iii. Sesame oil
iv. Hydrocarpus oil
v. Chaulmoogra oil
b. Volatile oil
i.  Sandalwood oil
ii. Lavender oil
iii. Rosemary oil

i. Hard soap
ii. Soft soap
b. Animal origin curd soap
Prepared lard
Isin glass
Starch
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VEHICLES USED FOR MOTHER
TINCTURE

Generally the vehicles used for potentisation
are used for preparing the mother tincture or the
first trituration. However in a few cases, simple
syrup or glycerine may also be used.

VEHICLE USED FOR POTENTISATION
A. Solid Vehicles (dry):
*  Sugar of milk.
* Cane sugar.
*  Grape sugar.
B. Liquid Vehicles:
1. Alcohol:
*  Strong alcohol.
» Dilute alcohol.
* Dispensing alcohol.
*  Absolute alcohol.
*  Rectified spirit.

2. Purified water.

VEHICLES USED FOR EXTERNAL
APPLICATIONS

A. Liquid Vehicles:
» Purified water.
*  Glycerine.
* Olive oil.

* Almond oil.

Sesame oil.

Rosemary oil.

Semisolid Vehicles:

1.

6.

Vaseline or soft paraffin.
*  Yellow soft paraftin.
*  White soft paraffin.
Waxes:

a. Bees wax:

e  Yellow bee’s wax.

*  White bee’s wax.
b. Spermaceti.
c. Lanolin.
Prepared lard.
Isin glass.
Soap:
*  Soft soap.
* Hard soap.
*  Curd soap.
Starch.

VEHICLES USED FOR DISPENSING
MEDICINES

1.

2.
3.
4
5

Aqua distilla or purified water.

Saccharum lactis or sugar or milk.

Globules.
Tablets.
Pilules.
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MILK SUGAR

The term saccharum lactis originates from
Latin words, ‘saccharum’ meaning sugar and
‘lactis’ meaning milk.

Synonyms

*  Sugar of milk.

e Saccharum lactis.
* Lactose.

Chemical Formula
C,H,0,HO

127722712
Molecular Weight
360.3

Chemically

It is a disaccharide containing one unit of 3-
galactose and one unit of levo-glucose.

Source

Prepared preferably from goat’s milk. Milk
contains proteins, fats, carbohydrates, mineral
salts and water.

It is the most important solid vehicle in our

Solid Vehicles

pharmacy. Its importance is for two reasons:

1. It has practically no medicinal action.

2. Due its hard crystalline particles, it has to
undergo a thorough grinding with the origi-
nal drug (a process which helps to convey
the latent curative properties of the drug
during trituration) and is available in the
powdered form easily.

Physical Characteristics

* Hard, crystalline mass or powder.

e Milky white in color.

*  Odorless.

* Faintly sweet to taste.

» Sandy or grity on touch.

e Solubility: 1 g. of lactose is soluble in 5 ml.
of cold water, and 2.6 ml. of boiling water.
It is insoluble in alcohol.

Chemical Characteristics

» It’s solution is neutral to litmus paper.

e Water of crystallization may be produced at
150°C or 302°F.
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Chemical Process of Preparation

1. Fresh goat’s milk is skimmed i.e. it is al-
lowed to stand till it’s cream rises. This pro-
cess removes most of the fat portion of milk.

2. This fat-free milk is treated with dilute hy-
drochloric acid to precipitate the casein (the
main protein of milk). Casein so obtained is
removed by filtration. The remaining fil-
trate is called whey.

3. Whey is adjusted to a pH of 6.2 by adding
lime and then heated for coagulating the re-
maining albuminous matter and once again
filtered. This filtrate contains the milk sugar
and mineral salts.

4. The filtrate is concentrated in vacuum pans,
where crude milk sugar crystallises out.

5. These crystals are redissolved in purified
water and decolorised with ‘animal char-
coal’.

6. Finally, this solution is recrystallised, and
the crystals thus obtained is ‘commercial lac-
tose’.

Purification

Commercial lactose obtained is again sub-
jected to purification as in homoeopathic phar-
macy, we use the most pure vehicles. It is done
by Staff’s process which is as follows:

1. Dissolve 450 gms. of commercial lactose in
about 2 litres of boiling, purified water.

2. Filter the solution when warm through a fil-
ter paper.

3. Mix the filterate thoroughly with about 2
litres of ‘absolute alcohol’ and keep it in a
tightly closed container for 4 days in a cold
place for the sugar to crystallise.

4. The crystals thus collected are washed with
water and then mixed with alcohol.

5. These crystals are dried by pressing between

filter papers are be kept in well-closed con-
tainers.

6. For further purification of the above lactose,
it may be dissolved in a little quantity of boil-
ing, purified water and filtered.

7. By adding an equal quantity of absolute al-
cohol, sugar of milk is precipitated.

8. The precipitate is collected and washed with
alcohol and dried thoroughly before being
used.

Graphic Representation of Preparation
of Sugar of Milk

A convenient graphic representation of
preparation of pharmaceutically pure sugar of
milk from raw materials to final stage is given
below:

Goats milk: Composition - (i) Protein (lacto-al-
bumin + lactoglobulin + casinogen)
(i1) Fats (iii) Lactose (iv) Minerals
(v) Salts (vi) Water.

— Skimming

Proteins + HZO + Minerals + Salts + Lactose
— Fat (removed).

Lactose + HZO Proteins + Salts + Minerals

Fluid portion
l + HCI (dil.) to remove solid portion.

Solid portion

+ Filtration.

Lactose + H,O
(Filtrate)

+ Purified water.
+ Filtration through charcoal bed.

(wWhey).

Clear solution of whey
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v

+ Boiled on direct heat.
+ Made semi-solid.

+ Process repeated 3 - 4 times by
adding purified water.

Semi-solid lactose

A

4

+ Strong alcohol.
+ Purified water.

+ Boiled in direct heat and then indirect
heat with water-bath.

Crystal lactose

|

+ Slight alcohol.
+ Dried.

Pure crystals of lactose

l

+ Grinding with mortar and pestle.

Pure powder of sugar of milk.

Uses

Largely used in biochemic preparations.
For preparations of mother powders.

For preparations or potentised medicines in
decimal potency.

For preparation of triturations from mother
drugs, which are insoluble in liquid vehicles.

Sugar of milk is prefered to other solid ve-
hicles for trituration as it is the best crystal-
line substance, it is odorless, slightly sweet
to taste and gritty to touch. It is capable of
being ground to a very fine powder. The par-
ticles of this are insoluble in both purified
water and in alcohol.

Used as a ‘Placebo’ (Dr. Kent holds that in
our materia medica, a placebo is the 2nd best
medicine).

Dispensing medicines.
Has industrial uses in silvering mirrors.
As a food.

Identification

It is milky white, hard crystalline mass or
powder; odorless; faintly sweet; on touch-
ing feels sandy; solution in water is neutral
to litmus, soluble in 5 parts of water and 2.6
parts of boiling water, insoluble in alcohol.
When heated, it melts, swells and burns,
evolving an odor of burnt sugar and leaving
a bulky carbonaceous residue.

When heated with a solution of potassium
cupri-tartarate, a copious precipitate of
cuprus oxide is formed.

By optical rotation, it is dextro-rotatory D =
+ 55.3° (final value).

Tests for Impurities

Milk sugar must entirely be free from fat or
other constituents of milk which will be rati-
fied by its perfect whiteness; it should not
have any rancid, sour, musty or other for-
eign smell or taste.

The most common impurity is starch, which
is easily detected by adding to its aqueous
solution a “solution of iodine”. If starch is
present, the solution will turn blue.

If alum is present in its aqueous solution,
addition of a little amount of alkaline hy-
drate to the lactose solution gives a white
precipitate.

If phosphate of sodium is present, addition
of silver ammonia nitrate to the lactose so-
lution gives a little yellow precipitate which
will get dissolved when cold dilute nitric acid
is added.

By testing the sweetness of lactose, the pres-
ence of cane sugar may be detected as lac-
tose is much less sweeter than cane sugar; if
cane sugar is 100, lactose is only 16.

If cane sugar is mixed, the more ready solu-
bility in water will serve to detect falsifica-
tion.



74

Textbook of Homoeopathic Pharmacy

* A hot saturated aqueous solution of sugar of
milk when warmed with an equal volume of
sodium hydroxide becomes yellow and then
brownish-red, and on adding a few drops of
cupric sulphate to the solution, copper is re-
duced and a red precipitate of cuprous oxide
forms.

* If sodium chloride be present, add silver ni-
trate solution, a precipitate will issue which
is insoluble in nitric acid.

*  Sulphuric acid will be detected by the solu-
tion of barium nitrate or chloride.

* Ifan aqueous solution of milk sugar reddens
the blue litmus paper, then acid is present,
which will imply that this milk sugar had
been prepared from the milk, that had be-
come sour.

* If copper (from copper vessel used in pre-
paring the milk sugar) be present, addition
of a solution of potassium ferrocyanide to
its aqueous solution will bring a reddish-
brown precipitate.

Further Tests for Purity

Acidity: 5.0 gm. dissolved in 50 ml. of
freshly boiled water, requires for revitalisation
not more than 0.5 ml. of mother tincture. In so-
dium hydroxide, phenophthalein solution being
used as indicator.

Clarity: Color and odor of solution — 3.0
gm. in 10 ml. of boiling water, the solution is
clear, colorless and odorless.

Arsenic: Not more than 1 part per million.

Copper: Dissolve 2 gm. in 20 ml. of water,
add 1 ml. of dilute hydrochloric acid and 10 ml.
of a solution of hydrogen sulphide; no color is
produced.

Sulphated Ash: Not more than 0.1 per cent.

More Soluble Sugars: Shake 5.0 gm. with
20 ml. of alcohol (90 per cent v/v) for 10 min-

utes, filter, evaporate 10 ml. of the filtrate to dry-
ness, and dry at 105°C; the residue weighs not
more than 7 mg.

Preservation

It should be kept in a dry place, in air-tight
containers or bottles, but not for too long as it
may turn rancid.

CANE SUGAR

Source

1. Sugar cane: Most common, 15-20%. It
grows mainly in tropical countries. In India,
mostly this source is used.

2. Beetroot: 12-15%. It mainly grows in cold
climates.

3. Miscellaneous: From: Pineapple.

Honey.
Coffee
Almonds.
Synonyms
¢ Sucrose.

* Sucrosum.
* Saccharum purification.
» Refined sugar.
* Chini (in hindi).
e Mishri (in hindi)
Chemical Formula

C,H O

127722 711
Identification
Optical rotation is not less
than + 65.9° at 20°C.

Physical Characteristics
1. Slightly white or colorless crystals.
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Odorless. Globules are prepared by the hydrolysis of
More sweet to taste in comparison to other  cane sugar, lactose and other polysaccharides.
sugars.

4. Solution of cane sugar is neutral to litmus.

Easily soluble in water; sparingly soluble in
alcohol.

Preparation

1. The first step involves extraction of the juice
by crushing sugar cane in iron roller mills. It
extracts 75% of the juice and leaves behind
the cellulose residue.

2. The sugar cane juice thus extracted in then
purified by heating with lime (CaO). This
way most of the impurities are collected as
scum at the top, and removed.

3. Now SO, and CO, are passed one by one
when calcium is precipitated as CaSO, and
CaCaQ,. Filter the juice to remove the pre-
cipitate.

4. The filtrate is now concentrated and
crystallised by boiling under reduced pessure
and then allowing to crystallise after cool-
ing.

5. After cooling, centrifuge the solution to sepa-
rate the crystals from the mother liquor.

6. Finally, dry the crystals by dropping them
thrugh a hot air chamber.

Uses

1. Preparation of tablets, globules and pellets.

2. Preparation of simple syrup.

3. Rarely as a vehicle for trituration.

GRAPE SUGAR

Source

e Starch.
+ Cane sugar.
¢ Lactose.

Synonyms
e  Glucose.
e Dextrose.

Chemical Formula
CH . O

671276

Preparation
1. From Starch:
(CH,0,), +4H,0 —> n(CH,0,)

10
2. Commercial Preparation:
Starch is boiled with dilute H,SO, or cane

sugar is hydrolysed with HCI in an alcoholic

solution.
C,H,0,,+H0 —» CH ,0,+CH,O,
Glucose Fructose

As glucose is less soluble in water, it is sepa-
rated out.

Uses

Glucose is now gaining more popularity over
milk sugar for the purpose of potentization be-
cause:

*  Glucose is more easily absorbed.

* Lactose has some degree of medical prop-
erty, while glucose has the least.

GLOBULES AND PILULES

Source

Globules are made from:

i. Pure Cane Sugar and Sucrose: Most
commonly used.

ii. Milk Sugar: To a very limited extent.
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Preparation

1. Globules or pilules are made by a mechani-
cally rotating stainless steel globule-making
pan or pill-tube, containing granulated cane
sugar, which has been properly moistened
with purified water or Syrup simplex and
then coated with a thin layer of super-finely
crushed cane sugar (of not less than 300
mesh).

2. The pan is rotated till the granules become
spherical. The more the quantity of crushed
sugar added (with the requisite binding wa-
ter or syrup), the more bigger will be the
globules or pilules in size.

3. As they come into proper sizes, they are
transferred into drying chambers for drying.

4. On drying properly, they are removed from
hot chambers and are made to pass through
a sieve-screen, which has various sizes of
meshes.

Measurement

Globules:

They are assorted according to their sizes
and designated by numbers like, 5, 10, 15, 20,
25, 30, 40, 50, 60, 70 and 80. These numbers
denote the number in millimetres required to
cover the space occupied by ten equal-sized glob-
ules, placed in close contact with each other. For
example, say ten globules of equal size are placed
in a line, in close contact, and they occupy 30
mm. space; then 30 is the requisite number of
those globules.

Pilules:

Commonly used sizes of globules are 10, 15,
20, 25, 30 and 40. Globules of size 40, 60, 70
and 80 number are generally called pilules.
Characteristics

1. Shape: Globules or pilules are round in
shape.

2. Consistency: They are neither too hard nor
too soft. They are somewhat soft when
freshly prepared, but become harder with
age.

Color: They must be perfectly white in color.

4. Odor: They should be perfectly odorless.
Solubility: They are easily soluble in water,
but insoluble in alcohol.

6. Taste: Usually being made of cane sugar,
they are sweeter than milk sugar.

7. Size: The sizes of globules very from 8§ to
80.

8. Melting Point: 1t melts at 160°C and further
neating it decomposes.

Testing

i. As they are made of cane sugar, they are
sweet to taste.

ii. Concentrated sulphuric acid gradually de-
composes and chars then; the charred mass
froths up.

111. Concentrated nitric acid converts them to ox-
alic acid.

iv. They do not react with aldehydes or ketones.
v. They are not easily fermented by yeast.

vi. Ifcopper comes in contact with the globules
during preparation in a copper pan, a red-
dish-brown precipitate will occur on addi-
tion of potassium ferro-cyanide solution.

Uses

i. They are frequently used by the physicians
for dispensing and administering remedies.

ii. As they are capable of retaining the medici-
nal property for a longer period; hence, they
are utilised for preserving medicines.

iii. Hahnemann holds that if carefully kept, they
can be preserved for years together.
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Preservation

a. Globules should be stored in air-tight vessels
or bottles, as they absorb moisture from the
air or from humid weather.

b. After medication, globules should be dried
before storing, otherwise globules will be
dissolved.

Adulterations

1. To render globules or pilules soft, the fol-
lowing are used as adulterants:

e Starch.
¢ Flour.
¢ QGlucose.

*  Glycerine.

2. White coloring materials are also added to
make globules and pilules more white.

These adulterations can be detected through
proper chemical testings.

How to Medicate Globules

On a Large Scale

1. Take as many globules as can be put in a
clean porcelain bowl, keeping the upper one
third or more of it vacant.

2. In order to moisten the globules thoroughly,
pour a sufficient quantity of the requisite
medicine over them and allow 1-2 minutes
for the globules to be soaked.

3. Todrain the excess quantity of medicine, the
medicated globules are then put on a dry,
clean filter paper.

4. On drying, the globules are kept in a phial
duly marked with the name and potency of
the medicine, and now they are ready for use.

For Emergency or Limited Quantity

1. An absolutely clean, dry vial or phial with a
new, non-porous velvet cork is taken.

2. Label it with the name and potency of medi-
cine.

3. The vial or phial is filled with globules up to
2/3rd of its space.

4. The requisite quantity of a liquid medicine
is poured upon the globules to moisten them
uniformly.

5. The phial is then kept inverted upon the cork
for at least an hour, preferably 6 hours.

6. Next, the excess medicine is drained out
carefully by loosening the cork a little.

7. The cork is again closed.

Within a day or two, the globules will be
perfectly dry and then they are ready for use.

Hahnemann’s Method of Medication

In Chronic Diseases, Vol. 1, page 187,
Hahnemann directs: “The globules are poured
into a clean porcelain bowl, rather deep than
broad, and enough of the required potency
dropped upon them to moisten completely every
globule in the space of one minute. The con-
tents of the bowl are then emptied on a piece of
clean, dry filtering paper, so that any excess liq-
uid may be absorbed, and the globules are spread
out so that they may soon dry. The dry globules
are then poured into a vial duly marked with the
name and potency, and securely corked.”

Caution

Do not medicate globules or pilules with the
attenuations prepared with ‘dilute alcohol’, be-
cause, such medicated globules or pilules may
melt away by the water contained in the dilute
alcohol used.

PELLETS

Pellet is a small sphere, made of pure cane
sugar, synonymous for globule. The mode of its
medication is same as that of globule.
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CONES +  Cones don’t absorb atmospheric moisture as
readily and hence remain intact for a longer
Source time.
Cones are prepared with sources from:
Uses

1. Plant Kingdom: Cane sugar.
2. Animal Kingdom: Egg albumen.

Measurement of Cones

It is denoted by numbers, 4, 5, 6, 7, 8, etc.
The size is determined by the diameter of the
base of the cones in mm.

Characteristics

e Shape: They are conical or semi-globular in
shape.

e Color: White.

*  Consistency: Cones are made of milk sugar
and are hence softer than globules or pilules.

» Taste: Less sweeter than globules or pilules.

e Solubility: Insoluble in alcohol; more easily
soluble in water than globules or pilules.

e Size: In homoeopathy, the commonly used
size is No. 6.

Medication

It is by the same process as that of globules.
The selected potency/medicine is poured in a
sufficient quantity over the cones and the ex-
cess is poured off.

Preservation

Cones must be stored in a dry place to pre-
vent fermentation due to dampness.

Advantages of Using Cones

As cones are harder due to the presence of
egg albumin, they have several advantages over
globules:

* Cones absorb a very small quantity of lig-
uid medicine. Hence, dispensing of very
small doses is possible.

Cones are useful for preserving highly
potentised medicines for a long duration.

TABLETS OR TABLOIDS

These are unit forms of solid medicinal sub-
stances made by compressing or moulding.

Source

They are prepared from pure refined milk
sugar.

Characteristics

*  Shape: They are round but flat; discoid in
shape.

¢ Color: White.

*  Consistency: They are softer than globules
or pilules because they are made from pure
milk sugar.

* Taste: Asthey are made from milk sugar, they
are less sweeter.

*  Solubility: More easily soluble in water than
globules or pilules; insoluble in alcohol.

* Size: Generally found in 1 grain or 65 mg.
size; rarely in 2 grain or 130 mg. size.

Medication

Same as in the case of globules. 1 grain tab-
lets are medicated with a drop of medicine be-
ing poured upon them, and 2 grain tablets with
two drops. Their medication must be done very
cautiously, otherwise there is every chance of
them to be dissolved in the medicines.

Preservation

Should be preserved in well-closed contain-
ers and not to be tightly packed.



Solid Vehicles

79

TABLET TRITURATES OR T.T.

They are small disc-like masses, usually
found in 30 mg. to 250 mg. or 1/2 grain to 4 grains
in weight.

Source

They are prepared from milk sugar, glucose
(or dextrose) or any other rapidly soluble pow-
der.

Preparation

Triturate the required quantity of medicine
with refined milk sugar in the given proportion
for not less than two hours till it is thoroughly
mixed; then convert this trituration into a paste
with alcohol, and mould it into tablets. The alco-
hol evaporates, and the partially dissolved milk

sugar rapidly re-crystallizes; it is now ready for
administration.

Medication

They are blanks, and are dispensed after be-
ing suitably soaked to saturation with the requi-
site potentised liquid preparations.

Method of Ingestion

The tablet triturates are allowed to be dis-
solved in the mouth or be administered in a tea-
spoon of water.

Uses

As per old convention, they act as an effec-
tive, cohesive and protective excipient of medi-
cines.
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These are used for substances easily soluble
in liquids. Solid triturations are converted into
liquid potency using these vehicles, principally
alcohol, as alcohol has a preservative virtue for
keeping it for a longer period.

In homoeopathy, liquid vehicles are:

* Agqua distillata.
*  Alcohol.

*  Glycerine.

*  Olive oil.

e Almond oil.

The latter three are mainly used in external
applications.

AQUA DISTILLATA

It is a very good solvent, having a physiologi-
cal inertness, and it is one of the most important
vehicles in homoeopathic pharmacy.

Degrees of Purity
Water has 3 degrees of purity:
1. Ordinary water.

2. Purified water.
3. Water for injection.

Liguid Vehicles

Synonyms

* Distilled water.

*  Purified water.

* Aqua purificata.

Chemical Formula
H,0

Molecular Weight
18

Boiling Point
100°C

Freezing Point
00

Critical Temperature
374.2°C.

pH
Neutral

Density at 4°
1

In homoeopathy, properly purified water may

be used. It should be:

Freshly prepared.
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*  Absolutely sterile i.e. free from all bacteria
and micro-organisms.

Preparation

The method of preparation depends upon the
amount of purified water required.

1. For small quantities:
a. Distillation process.
b. Deionisation process.

2. For large quantities: By an automatic water
distillator.

Distillation Process

Aim:

To convert volatile water into its vapor by
boiling and then to convert the vapor again into
its liquid state by cooling. Graphically:

Volatile water
l Boiling
Vapor
Cooling

Purified water

Apparatus Required:

1. Leibig’s condenser: It consists of an inner
tube surrounded by an outer jacket or a wa-
ter tube. This outer jacket has 2 openings at
both it’s ends for the entry and exit of cold
water. The lower end is attached to a water
tap through a rubber tube. The water enters
from here, cools the inner tube and then fi-
nally comes out through the second, upper
end.

2. Flask:

a. One distilling, round bottomed flask.

b  One receiving flask.

Bunsen burner.

Wire gauge.

Tripod stand.

Rubber cork.

Thermometer.

S A

Clamp and stand.

Procedure:

1. The distillating flask containing ordinary
water for distillation is put upon a wire gauge

Thermometer

e ——— —

Condenser

Water inlet

Distilled liquid

Distillation Process
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which is placed upon a tripod stand and
clamped.

2. Oneend of Liebeg’s condenser is connected
with this distilling flask while the other end
is introduced into the receiver flask; in which
purified water is collected.

3. The mouth of the distilling flask is closed
with a rubber cork. A thermometer may be
inserted into the cork for noting the tempera-
ture of the issuing vapor. The distilling flask
may be kept in position with the help of a
clamp and stand.

4. Light the bunsen burner below the distill-
ing flask. As the water boils, the issuing va-
por passes through the inner tube, which is
kept cold by a circulation of cold water
through the outer jacket. Hence the vapor is
condensed back and the distilled water is
collected in the receiver. This is purified wa-
ter. It may be redistilled, if necessary.

Deionising Process

By this process water is freed of acids, al-
kalies, solids, minerals, etc.

Ion-exchange resins are synthetic substances
which exchange other cations and anions from
a solution of hydrogen ions and hydroxyl ions
respectively. Hence they are of two types:

1. Cation-exchange Resins or Cation-ex-
changers: These are those resins which
replace cations with hydrogen ions. Cation
exchangers are commonly high molecular
weight, sulphonated organic compounds.
E.g., ZeocarbH.

2. Anion-exchange Resins or Anion-ex-
changers: These are those resins which ex-
change anions by hydroxyl groups. Anion
exchangers are hydroxyl compounds which
are derived from high molecular weight or-
ganic amines. E.g., Amberlite IRA-400.

Aim:
To free water of all its impurities viz., acids, al-
kalies, solids, minerals, etc.

Apparatus Required:
1. Cation exchanger.

2. Anion exchanger.

Procedure:

1. Impure water containing salts like calcium,
magnesium, etc. is passed through columns
containing a cation exchanger.

2. As the impure water passes through, all the
metallic ions including alkali metal ions are
replaced by hydrogen ions. Hence, an
equivalent amount of acid is formed to the
corresponding anions of the metal salts.

Reaction of chlorides and sulphates of met-
als is as follows:

CaCl,+2HR — R Ca + 2HCI
MgSO, + 2HR — R Mg + H,SO,
where HR is the cation exchanger.

3. The water so obtained is entirely free from

metal 1ons but is acidic and is hence not suit-
able for most purposes.

4. This acidic water is now passed through a
column containing an anion exchanger to re-
place the anions of the acids with hydroxyl
groups, forming water.

The reaction taking place is:

HCI + RNOH —, RNCI+ H,0

H,SO, + 2RNOH — (RN) SO, + 2H,0
Where RNOH is the anion exchanger.

This passage of impure water through the
cation and anion exchangers one after the other
produces pure water free from ions. This pure
water is called deionised or de-mineralised wa-

ter. It is as good as purified water for all pur-
poses.
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H*+ and anions

Alkali for
regeneration

Pure water Waste

Ion-exchange Process, Using Both Cation and Anion-exchanger in Succession

Impure water

Dilute acid for
regeneration

.,:L

Waste

By an Automatic Water Distillator

Water is purified by this process for large
scale commercial purposes. A stainless steel ves-
sel known as ‘still’ is used . Here, the distillation
and cooling are done by the same water.

Procedure:

Some of the cooling water goes through
some holes into the heating chamber where steam

Automatic Water Distillator

is produced. This steam passes to the inner cham-
ber through a passage on the top and then comes
down for cooling. The cool water exits out
through an overflow.

Properties

e Colorless, odorless, tasteless liquid.

* pH does not vary more than 6 to 7 i.e. it is
neutral.

* Specific gravity at 25°C: 1.

* Boiling point: 100°C.

*  Freezing point: 0°C

* Jonic product at 25°C: 1 x 10-14.

* Latent heat of fusion at melting point: 79.72
cal/g.

* Latent heat of vaporisation at boiling point:
539.4 cal/g.

*  Viscosity at 25°C:8.937 millipoises.

*  Surface tension at 25°C: 71.97 dynes/cm.

* Refractive index nD*: 1.3330.

* Due to its negligible ionisation into hydro-
gen and hydroxyl ions, it is practically a non-
conductor of electricity.

H,0 H*+OH-
*  Water is a bad conductor of heat.
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* It forms crystalline hydrates with many com-
pounds readily.

E.g.:
- Blue vitriol - CuSO,. 5HO
- Green vitriol - FeSO,. TH,0

e Water is a good ionising solvent for acids,
bases and salts.

* It is easily absorbed by several substances,
like concentrated H,SO,, CaO, Silica gel, etc.
These are generally dehydrating agents.

Detection of Impurity

Purified water may be detected by its physi-
cal properties:
» Itis a colorless, odorless, tasteless liquid.
e pH should not vary more than 6 to 7.
* By boiling point, freezing point and density.
e Water leaves no residue on evaporation.

Purified water may be detected by some
chemical tests also.

+  CuSO, (anhydrous copper sulphate) powder
reacts with water to give a blue color.

» Potassium reacts with water to give hydro-
gen which undergoes combustion.

K+2H,0 . KOH +H, |

The following reagents, if added to purified
water, it will remain clear but if added to ordi-
nary water, they will produce the following dis-
colorations:

Test for | Reagent Added |Water Produces

1. Chloride | Silver nitrate White turbidity.
solution.

2. Calcium | Ammonium White turbidity.
oxalate solution.

3. Sulphate | Barium chloride | White turbidity.
solution + dilute
hydrochloric acid.

4. Ammonia | Nessler’s reagent. | Brown

coloration.

Total solids e.g., chlorides, sulphates, etc.
should not exceed 10 parts per million.

The relevant tests for acidity or alkalinity,
copper, iron, lead, albuminoid ammonia, ammo-
nia, oxidisable matter and non-volatile matter
should confirm to the H.P.I. specifications.

Preservation

Immediately after preparation, purified wa-
ter should be stored in well stoppered pyrex glass
bottles which have previously been thoroughly
cleaned with hot purified water.

Uses

1. Extensively used for final washing of all the
utensils for equipments, e.g. corks, phials,
vessels, pans, mortars, etc.which are used in
preparing drugs and medicines.

2. Used fo analytical purposes and preparing
reagents, etc.

3. a. In preparing mother soluions of drug
substances which are not soluble in al-
cohol, e.g., Ammoium carb., Ammonium
caust., Natrium, etc.

b. In preparing mother solutions drug sub-
stances which undergo chemical changes
or decomposition if mixed with alcohol,
e.g., inorganic acids

Used in potentisation.

wos

Used in preparing some external application,
e.g., lotions etc.

In administration of medicine.
Used in rectal or vaginal douches.
Used for injection purposes by allopaths.

A S I

In preparation of variour qualities of weaker
alcohol, e.g., dispensing alcohol, strong al-
cohol.

Demerits

Aqueous solutions are unstable, so potencies
in purified water cannot be kept for a long time.
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ALCOHOL

The term ‘alcohol’ originates from Arab. It
applies to the Arab word ‘al-kohl’, a black anti-
mony sulphide preparation used for decorating eye-
brows and eyelashes in ancient days.

The generic term ‘alcohol, in chemistry is used
to designate an important class of organic com-
pounds which are hydroxy derivatives of aliphatic
hydrocarbons. The hydrocarbon replaces one hy-
drogen atom (but not molecule) by a hydroxyl
group OH). According to the number of ‘OH’
groups present, the corresponding alcohols are
called as mono-hydric, di-hydric, tri-hydric, tetra-
hydric alcohol, etc.

1. Monohydric alcohol

Their general formula is:
CH , OHorR-OH

n 2n+l
Depending upon the location of the OH
group to a primary, secondary or tertiary carbon
atom, they are divided into primary, secondary
or tertiary alcohols.

a. Primary Alcohol:
Their general for formula is:

RCH, OH

Fore.g.:

Methyl alcohol — H-CH, - OH
Ethyl alcohol — CH,-CH, - OH

b. Secondary Alcohol:
Their general formula is:

CHOH

Fore.g.:
Isopropyl alcohol — CH,

CH-OH
CH

3

c. Tertiary Alcohol:

Their general formula is:

Rl

R, > C-OH
R,

Fore.g.:

T-butyl alcohol —

CH,
CH,
CH,

2. Dihydric Alcohol

Their general formula is:
C H, (OH),

> C-OH

These have two hydroxyl groups on differ-
ent carbon atoms. These generally include glyc-
erols. For e.g.:

*  Methylene glycol CH,(OH),
* Ethylene glycol CH,OH— CH,OH.

3. Trihydric Alcohol

It has three hydroxyl groups attached to dif-
ferent carbon atoms. For e.g.:

Glycerol —  CH, OH
CH OH
CH, OH

ETHYL ALCOHOL

Ethyl alcohol or ethanol is the most com-
monly used alcohol and hence, the term ‘alco-
hol’ refers to ‘ethanol’ or ‘ethyl alcohol’.

Sources

1. Starchy (C.H,, O,) substances, €.g., potatoes,
cereals like rice, oat, maize, wheat, barley,
etc.

2. Substances rich in sugar, e.g. beet, carrot,
cherries, grapes, sugar canes, etc.
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From sugars, e.g., beet sugar, cane sugar, etc.

The various steps in valued in the prepara-

4. Synthetically, prepared from hydrocarbon tion of alcohol are:

ethylene.

5. In India, the main source is ‘molasses’, a
waste by product from sugar factories, as it
is the cheapest of all other sources.

Note: 1. Methyl alcohol may be prepared from wood
by a process known as ‘Destructive distilla-
tion of wood’ but not ethyl alcohol.

Preparation of Wash:

Molasses is subjected to fermentation by the
addition of a small amount of (NH,), SO, as
a food for the ferment after it (molasses) was
been diluted with water to give a 10% sugar
solution.

2.Ethyl alcohol produced from
grains, e.g. rice, wheat, etc. is Alcohol
called grain alcohol. It is best for Baffle apor
homoeopathic preparations. Molasses  Water
= I I | Fermentation Wash Il
nonyms
J v Dilution g _“JI'_.
+ Ethanol. — - 5
3 =
+  Spirit of wine. (NH,), SO >
Grain alcohol = = Alcohol 95%
rain alcohol. Yeast 5 h ‘._I
Chemical Formula ] S ) st | Steam
<0 - =
= 1
Molecular Weight
46.07 . : o -
. i * Fermentation is carried out in a slight acidic
Boiling Point medium, prepared by the addition of a small
78.50°C amount of H,SO,.
Freezing Point » It is then warmed to about 25° - 30°C. Yeast
114°C is now added to ferment the molasses.
pH * CO, is discharged when fermentation begins.
Neutral, when pure. It is completed in 2-3 days.
* Enzymes ‘invertase’ and ‘maltase’ of yeast
convert molasses into ‘glucose’ and ‘fruc-
Manufacture tose’.
Invertase
1. From Molasses C12H22011+H20 B C6H1206 + C6H1206

In sugar factories, alcohol is prepared mainly
from molasses. After crystallisation of cane sugar ~ ©
from concentrated cane juice, molasses is left
behind. It is a dark, thick liquid containing 50-
60% sugar.

(Glucose) (Fructose)

Glucose and fructose are then further fer-
mented into ethyl alcohol under the influ-
ence of another enzyme of yeast - ‘zymase’.
Carbondioxide and heat are also produced
with it.
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C,H,,0, ZYM3§ »C H.OH+2CO, +A
This fermented liquor is known as
‘wash’. It contains only 6-12% al-
cohol. It is now subjected to effi-

cient fractional distillation.
b. Fractional Distillation of Wash:

The wash now undergoes fractional
distillation in ‘Coffey’s Still’, which
is a special type of fractionating col-
umn.

Here the vapors of almost pure al-
cohol are lead to a condenser from
the head of the fractionating col-
umn.

The distilate contains approxi-
mately 95% v/v or 92.4% w/v of

ethyl alcohol.

2. From Starch Containing Materials

The process includes the saccharification of
starch to maltose followed by alcoholic fermen-
tation leading to production of ethyl alcohol.

Starch

l Saccharification

Maltose

l Alcoholic fermentation

Ethyl alcohol

a. Saccharification

Steam alcohol vapor

A=)

1- wash
[

A

!

i

1L Raw spirit

90% Alcohol

= Wash

Fractional Distillation of Wash

‘malt’ i.e., grain barley that has been al-
lowed to germinate in the dark at low
temperature and then heated and dried

ii. Malting:

*  Germinate barley in the dark at 15°C for
enzyme diastase to develop in it.

*  Germination is stopped after a couple of
days by the action of heat.

*  The malt obtained is now extracted with
water. This extract contains diastase in
solution.

iii. Mashing:
e A suitable starchy material is suspended
in water.

o It is then agitated with super heated
steam under pressure to produce a pasty
mass known as ‘mash’.

It is the conversion of starch into maltose.

i. Preparation:

iv. Hydrolysis:
* The mixture or mash is kept at about

*  The starchy materials are reduced to a 50°C for about 30-60 minutes. Fermen-

pulp or paste with water.

tation starts and diastase converts starch

¢ Next it is mixed with a little amount of into maltase.
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2(C,H,,0,) +nH,0 P19¢ no p o

127722
Maltose

b. Alcoholic Fermentation

As starch is not directly fermentable by
yeast, it is first converted into a sugar by mal-
tase.

C_H,0, +H,0 Maltase »c o
Maltose Glucose
Procedure:

e The maltose solution is cooled to about
25°C-30°C and mixed with yeast.

* This mixture is kept for 3-4 days within
which time maltose is converted to glucose
by the action of enzyme maltase contained
in the yeast.

*  Glucose now undergoes alcoholic fermen-
tation and is converted into C,;H,OH and CO,
by enzyme enzymase, present in yeast.

CH,0, ZYM3E HC H.OH+2CO,
Ethyl alcohol

The ethyl alcohol obtained is a 15% solu-
tion and is known as ‘wash’.

c. Fractional Distillation

The ‘wash’ is subjected to fractional distil-
lation in ‘Coffey’s Still’, a special type of frac-
tionating column. Here, the vapors of almost pure
alcohol are obtained from the head of the col-
umn and then led into a condenser.

The alcohol so obtained is 95% v/v or 92%
w/v of C.HOH. It is commercially known as
‘rectified spirit’.

In homoeopathy, where ever alcohol is men-
tioned, it is this alcohol of 95% v/v. It is also
known as:

* Alcohol fortis.

*  Strong alcohol.

Before using in homoeopathic preparations,
it should be further rectified.

Note: Besides alcohol, acetaldehyde, acetone, fusel
oil, glycerine, succinic acid, etc. are also formed in
varying amounts during the above fermentation.

Properties

* A colorless, transparent, volatile liquid; hav-
ing a characteristically pleasant odor, with a
burning taste.

e It is highly inflammable, and burns with a
pale blue smokeless flame. The vapors form
an explosive mixture with air which is used
in high-compression internal combustion en-
gines.

e Itis very much hygroscopic; so it absorbs
water from atmosphere, any wet substance
or any material containing water.

* Itmixes easily with water in all proportions,
with evolution of heat and contraction in vol-
ume.

¢ Mixes with acetone, chloroform, ether and
many other organic solvents.

*  Bromine, iodine, phosphorus, sulphur all dis-
solve in alcohol.

e When pure, it is neutral to all indicators.

e When pure, it boils at 78.5°C (under normal
pressure).

* Specific gravity at 15.60°C (or 60°F) is
0.8159.

e Asit freezes at 114°C, it is used in ‘alcohol
thermometers’ for measuring low tempera-
tures.

* Itis a good stimulant in small doses, but in
large doses will cause fluring of senses and
finally unconsciousness.

Impurities

Types

*  Fusel oil: The most common impurity.

* Acids: Like succinic acid.

*  Water.

* Inferior quality of alcohol.

* Aldehydes and ketones: Like acetaldehyde,
etc.
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Tests for Purity

1. For Fusel Oil:

Experiment

Observation

Result

.. Mix equal amount of conc. H,SO,
and the sample of alcohol.

ii. Add a few drops of AgNO,
solution to a small quantity of
alcohol and expose the mixture
to bright sunlight.

iii. Alcohol is made to evaporate from a
porcelain dish, protected from dust.

Red or brown color appears.

C,H,OH+ H,SO, —a
C,H,HSO, (ethyl hydrogen
sulphate) +H,0O

A reddish color appears.

After evaporation, a foreign
odor issues.

Fusel oil is present.

Fusel oil is present.

Fusel oil is present.

2. For Acids:

Experiment

Observation

Result

i. Blue litmus is soaked with the alcohol sample.

Litmus turns red.

Acid is present

3. For Water:

Experiment

Observation

Result

i. Add white anhydrous copper sulphate
to the given sample.

11. Add calcium carbide to the

The powder turns blue.

Acetylene gas is

Water is present.

Water is present.

alcohol sample. produced.
4. For Inferior Quality of alcohol:
Experiment Observation Result

i.  An equal quantity of purified

water is added to the alcohol sample.

ii. 1 gm. of salicylic acid and 1 ml.
of concentrated H,SO, is added
to 3-4 ml. of the alcohol sample
and warmed.

A foreign smell is detected.

The characteristic smell of
oil of Wintergreen is
observed.

Alcohol is impure.

Methyl alcohol is
present.
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Precautions in Preserving or Using
Alcohol

* As it evaporates easily and absorbs mois-
ture from the atmosphere or air, it must be
stored in a dry place in air-tight, well-closed
clean bottles.

* Bottles for storing alcohol should preferably
be made of pyrex glass.

+ Alkaline bottles should not be used for strong
alcohol.

* Asitis highly inflammable, it should be kept
in a cool place remote from fire, with fire-
fighting arrangements.

Uses

+ Itis immediately added to the juice of plant
in a fresh state, to prevent fermentation and
decomposition (Vide aphorism 267, Orga-
non of Medicine) and also prevents moulds
or wooly fungus growth.

* In preparing mother tinctures from crude
drug materials.

* In preparing dilutions and higher potencies
and also for medicating purposes of glob-
ules, etc.

* Being a very good solvent, it is used for pre-
paring medicines from gums, resins, oleo-
resins, resinoids, alkaloids, many volatile
oils, etc.

* Inpreparing tinctures of chloroform, ether,
iodoform, etc., which are used in
homoeopathy.

* In preparing acetyldehyde, vineger, var-
nishes, dyes, transparent soap, perfumes, etc.

* In preparing ethyl esters, where from syn-
thetic rubber, rayon and fruit essences, per-
fumes, etc. are prepared.

* It works as an antiseptic, at a strength of
above 10%.

* Ithasavery good preserving power, as such,
used as a preservative of biological speci-
mens and used for sterilisation purposes in
manufactory and surgery.

*  For making methylated spirit.

* Ithasacooling effect and so applied on burns
and on forehead to soothe burning sensations
and headache respectively.

The Food Value of Alcohol

Within limits, alcohol is a food. It is readily
metabolized. It requires no digestive process
prior to metabolism and it is rapidly absorbed
from the upper portion of the gastrointestinal
tract. Alcohol does not serve as a reserve food
like glucose. It is not stored in the liver. Metabo-
lism of alcohol within limit serves as a substi-
tute nutrient for carbohydrate, ‘protein or fat’.

Alcohol supplies 7 calories per gm.; as such
a pint of whisky will supply approximately 1400
calories.

The Pharmacological Response to Al-
cohol

The Central Nervous System:

When alcohol is injected by the intravenous
method, ethanol rapidly penetrates into the brain.
The level of ethanol was greater in the grey mat-
ter than the white matter. The acute effect of al-
cohol on the central nervous system is limited to
the brain. Chronic alcoholism may produce my-
elitis, encephalitis and polyneuritis. 30 to 60 ml.
of alcohol exerts an effect upon the ascending
reticular formation, and directly or indirectly
upon the inhibitory centres in the cerebral cor-
tex.

The most usual manifestation of its action
appears sequential to the depression of the in-
hibitory centres. In large doses the depressant
action extends to the centres of respiration in the
medulla.
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Alcohol Kills by Respiratory Paralysis:

The depression of the cerebral inhibitory cen-
tres is manifested in a typical behavioral pattern:
Speech becomes loud and slurred, mistakes in
loquacity for eloquence. Self criticism is dimin-
ished and sensitivity to the criticism of others is
often lost.

Alcohol has a false reputation of being a
stimulant.

Affect of Alcohol on the Skin:

Alcohol 95% has a cooling but dehydrating
action when applied to intact skin. The most suit-
able concentration of alcohol for external appli-
cation is 70%. This is not dehydrating.

Alcohol dissolves the sebum from the skin
and acts as an excellent solvent for germicides.

Rebbing with alcohol is beneficial in reduc-
ing the incidence of bed sores during protracted
illness.

Alcohol has an effect on bacteria also. It is
widely employed locally because of its ‘germi-
cidal’ powers. Numerous tests have shown that
70% alcohol is more effective for this purpose
than undiluted alcohol. This is due to the better
penetrating power of 70% alcohol into the bac-
terial cell; undiluted alcohol coagulates the pe-
ripheral cytoplasm which thwarts its further pen-
etration.

However, it cannot be relied upon to kill
bacterial spores. As such, alcohol cannot be
wholly depended upon as a ‘good germicide’.

For insulin and other repeated injections
‘isoprophyl alcohol’ or a mixture of alcohol and
isopropyl alcohol is a more reliable germicide
than alcohol.

Advantages of Using Alcohol in Phar-
macy

e As it is prepared from the waste product
molasses, it is cost effective.

*  Preparation of alcohol is not very difficult.

» It has practically no medicinal property of
its own.

e It is neutral, neither acidic nor alkaline in
reaction.

* Itis soluble in water in all proportions and
in many other organic solvents.

* It is neither easily decomposed nor is it
spoiled by long storage.

* Has great power of extracting medicinal por-
tions from mother drugs and mucilagenous
substances.

e Itisedible; in small doses it acts as a stimu-
lant.

e Used in increasing strength for dehydration
of plant and animal tissues.

* A powerful preserver of plant and animal tis-
sues at 70% strength.

Disadvantages of Using Alcohol in

Pharmacy

e Itis highly inflammable and can easily take
fire.

* Itevaporates too easily, so must be stored in
air-tight bottles.

e Inlarge doses it is poisonous.
» It decolorizes ordinary corks.

e Though it is a good solvent, some substances,
like inorganic salts, albuminous substances
and starches are not soluble in it.

Note: It is not easily procurable, and its transac-
tion is strictly controlled by the state excise au-
thority.

*  Move over, it is a highly taxed produced.

Main Varieties of Alcohol
1. Absolute alcohol.

2. Strong alcohol.

3. Dilute alcohol.

4. Dispensing alcohol.
5. Rectified spirit.
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1. Absolute Alcohol

An alcohol containing no trace or water or
an anhydrous alcohol is known as absolute al-
cohol.

Synonyms

*  Alcohol dehydrated.
* Anhydrous alcohol.
Specific Gravity

0.792 at 15.6°C or 60°F.

Theoretically it means 100% of ethyl alco-
hol by volume (v/v) or by weight (w/w), but it is
practically too difficult to get such as alcohol,
as it is a most powerful hygroscopic agent. So,
for practical purposes, alcohol containing at least
99.4% by volume or 99.0% by weight of pure
alcohol may be taken as an absolute alcohol.

Preparation:

A. Small Scale Production:

1. Thoroughly mix rectified spirit with
fresh quick lime (CaO) and keep in an
air-tight, dry vessel.

2. Heat it to remove most of the water.

3. Distil this mix. The distillate now con-
tains .6 to 1% water.

4. To remove these last few traces of wa-
ter, the above distillate is refluxed over
metallic calcium or magnesium.

5. Now redistillation is carried out in an
all glass apparatus.

6. Of'the redistillate now obtained, the first
and last portion are rejected. The middle
portion is collected which is pure and
unmixed.

7. Ifrequired, this process may have to be
repeated till the desired product be ob-
tained.

B. Large Scale Production:

1. Rectified spirit is mixed with a little ben-
zene.

2. Distill the above mixture. The distillate
will contain:

a. First portion: Mixture of benzene,
alcohol and water.

Benzene: 74.1%
Alcohol: 18.5%
Water: 7.4%

B.P.: 64.8° C.

b. Second portion: Mixture of benzene
and alcohol.

Benzene: 67.6%
Alcohol: 32.4%

B.P.: 68.2° C.

c. Final portion: It is pure anhydrous
alcohol known as absolute alcohol.

B.P.: 78.5° C.

Tests for Purity:

e For Traces of Water:

Experiment Observation | Result
i. 10 ml. of alcohol A blue solution | Water is
sample is taken in is obtained. present.

a test tube and
thoroughly shaken
with 0.5 gm. anhy-
drous copper sulphate.

Uses:

Absolute alcohol is used for purification of sugar
of milk in the Stapf process.
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Difference Between Homoeopathic Alcohol
and Absolute Alcohol.

Homoeopathic Alcoho Absolute Alcohol

1. 87% strength Theoretically 100% strength.
Practically 95% is the highest.
For purification of milk sugar

by Stapf process.

2. Used in making
homoeopathic
attenuations.

It can be reduced to homoeo-

pathic alcohol by the addition

of 7 parts of 95% alcohol part
of purified water.

2. Strong Alcohol

Synonyms

* Alcohol fortis.

* Anhydrous fortior.
Specific Gravity

0.8159 or 0.8160 at
15.6° C or 60° F.

pH:

Neutral.

In homoeopathy, whenever the word ‘alco-
hol’ is used, it means ‘strong alcohol’, which
contains 95% by volume of pure alcohol and is
obtained after second distillation.

Tests for Purity:

1. lodoform Test:

It contains not less than 94.7% v/v or 92.0%
w/w and not more than 95.2%. v/v or 92.7% w/
w of C,H.OH.

Preparation:

Strong alcohol is prepared by mixing:

a. 94.9% by volume of pure ethyl alcohol or
C,H.OH.

b. 5.1% by volume of purified water.

This can be diluted to any extent with puri-
fied water.
Properties:
*  Color: Colorless, transparent.
e Smell: Pleasing aroma.
»  Taste: Burning taste.
*  Character of Alcohol: Mobile and volatile.

*  Solubility: Miscible with- Purified water.
Acetone.
Chloroform.
Ether.
Other organic
solvents.

e pH: Neutral to all indicators if pure.
*  Refractive Index D*: 1.3637 to 1.3639.

e Specific Gravity: 0.8104 to 0.8075 at 25°
C.

strong iodine solution in KI is added

to it. Warm the mixture gently and then
add NaOH drop by drop till the color
turns pale yellow. Cool the test tube.

Experiment Observation Result
i. 2-3 ml. of the alcohol sample is taken A yellow precipitate of Iodoform is
in a test tube. An equal volume of iodoform separates out. present.

C,H.OH+ 41, +6NAOH
_» CHI+HCOONa
+ 5Nal+5H,0.
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2. For Acidity or Alkalinity:

Experiment Observation Result
i. To 20 ml. of the alcohol sample A pink color appears The solution
add 0.2 ml. of N/10 NaOH. with phenolphthalein. is alkaline.
ii. To 20 ml. of alcohol sample A red color appears with The solution
add 0.1 ml. HCL methylene red solution. is acidic.
3. For Aldehydes:
Experiment Observation Result
i. To 10 ml. of the alcohol sample add A yellow color is Aldehyde is present
5 ml. of NAOH. Shake and allow produced. in the given sample.
to stand for 5 minutes.
4. For Ketones:
Experiment Observation Result

1.

To 1 ml. of the alcohol sample add 3 ml.
of water and 10 ml. solution of mercuric
sulphate. Heat on a boiling water bath.

A precipitate is

produced in 3 minutes.

Ketones are present in
the given sample.

5. For Fusel Oil and Allied Impurities:

Experiment

Observation

Result

L

Allow 25 ml. to evaporate spontaneously
in a porcelain dish protected from dust till
the surface of the dish is is barely moist.

ii. Add I ml. of sulphuric acid (H,SO,)

to the above dish.

A foreign odor
is perceptible.

A red or brown

color is produced.

Fusel oil and allied
impurities are present
in the given sample.

Fusel oil and allied
impurities are present
in the given sample.

6. For Oily or Resinous Substances:

Experiment

Observation

Result

L

Dilute 5 ml. to 100 ml. with

water in a glass cylinder.

The solution is not clear
when examined against

Oily and resinuous
substances are present

given sample at 105° C.

examined against a black background.

a black background. in the given sample.
7. For Non-volatile Matter:
Experiment Observation Result
i. Evaporate and dry the Leaves residue more than 0.005% Non-volatile matter

present.
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Note: Strong alcohol or any kind of alcohol used in
preparations of homoeopathic mother tinctures
and other medicines or remedies must confirm
all the above standards as specified in the H.P.L.,
Vol. I.

Preservation:
It should be kept in well stoppered glass
bottles in a dark, cool place away from fire.

Uses:
Principally used for the preparation of ab-
solute alcohol, mother tinctures, official
alcohol, dispensing alcohol, etc.
Note:Strong alcohol or any other alcohol used in
preparations of homoeopathic mother tinctures
and other medicines or remedies must confirm

all the above standards as specified in the H.P.I.,
Vol. L.

3. Dilute Alcohol

Preparation:

Different authorities give different specifi-
cations for preparing dilute alcohol. Viz.:

Specific Gravity

0.935-0.937 at 15.6° C or 60° F.

*  Asper HPI (Vol.l): Dilute 695 ml. of strong
alcohol to 1000 ml. with purified water.

* As per B.H.P: It has an equal quantity of
rectified spirit 60° O.P. and purified water.

*  As per M. Bhattacharya's Pharmacopoeia:
7 parts of rectified spirit 60° O.P. is mixed
with 3 parts of purified water, both in vol-
ume.

*  Asper Dr. Buchner, Dr. Gruner, Dr. Jahr and
Dr. Hampel: Prepared by mixing equal parts
in volume of alcohol and purified water.

e As per Dr. Dewey: Prepared by mixing 7
parts of 87% alcohol with 3 parts of purified
water in volume.

- By mixing equal volumes of strong alcohol
and purified water (official dilute alcohol).

Uses:
* For preparing potencies under decimal scale.

*  For cleaning utensils.
4. Dispensing Alcohol

Source

Molasses: It contains 88% by volumes or
83.1% by weight of ethyl alcohol and 12% by
volume of water.

Synonyms

*  Alcohol officinale.

» Official alcohol.
Specific Gravity

0.840 at 15.6° C or 60° F.

Preparation

1. This alcohol may be made by adding one
part by volume of purified (distilled) was to
12.25 parts by volume of strong alcohol.

2. 1 partby weight of purified water to 10 parts
by weight of strong alcohol.

Note: Actually more than 1 part by volume of water
is to be used, as on mixing strong alcohol with
water, shrinkage in volume of water occurs. If
some quantities of the two are mixed, upto 3%
shrinkage in volume may occur.

Purity:
As regards its purity it must confirm the
H.P.I. standards.
Impurity:
Commonest is fusel oil.
Uses:

* Dispensing alcohol is uysed for preparing
most of the dilutions as it is more readily ab-
sorbed by globules or tablets or milk sugar.
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Note: However, in India, we do not use this for dis-
pensing. Rectified spirit 60 O.P. which is 3.29%
stronger than dispensing alcohol is used.

5. Rectified Spirit: 60 O.P.

It means pure rectified spirits containing 160
per cent of proof spirit (i.e. 60 over hundred of

Specific Gravity
0.8294 at 15.6° C or 60° F.

proof spirit). It contains 91.29% by volume of
ethyl alcohol. It is 3.29% stronger than the dis-
pensing alcohol, the difference in the specific
gravity between them is approximately 0.01.

Preparation:

It is prepared by mixing approximately 375
ml. of purified water with 1 litre of strong alco-
hol.

Note: Rectified spirit 60 O.P. was originally recom-
mended in the old B.H.P. For dilution purposes,
this alcohol is popularly used throughout India,
as the dispensing alcohol, in place of the official
or dispensing alcohol of the H.P.U.S. or the
H.P.L).

Uses:

1. Used for making potencies under the cen-
tesimal scale.

2. Alsoused for cleaning utensils.

Rectified Spirit: 40 O.P.

It is prepared by mixing 7 parts of strong al-
cohol with one part of purified water, both by
volume. It contains 73.37% by weight of strong
alcohol.

Density:

0.8640.

Conversion of Rectified Spirit into Absolute Alcohol

1% ounce of potassium carbonate (K,CO,) is poured 10 ounce slaked lime or Calcium hydroxide
in a glass stoppered bottle and 1 pint of rectified spirit [Ca(OH),] is taken in a covered crucible.

60° O.P. is added to it.

|

The mixture is kept well-stoppered in that bottle for

two days shaking briskly every now and then.

The spirit is very carefully decanted

to the flask so that the precipitate may

not come to the flask.

Heated for at least 30 minutes.
It is allowed to become cool.
When perfectly cooled it is transferred to a

big flask.
\l A condenser is fixed to the flask.

It is kept without giving heat for 24 hours.

Then it is heated gently.

Allowed the spirit to distil.

The distilled spirit, thus obtained, is absolute
alcohol.
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Rectified Spirit: 20 O.P.

It is prepared by mixing 6 parts of strong
alcohol with two parts of purified water, both by
volume. It contains 60.85% by weight of strong
alcohol.

Density:

0.8936.

Proof Spirit

Proof spirit is a mixture of alcohol and puri-
fied (distilated) water, weighing 12/13th of an
equal volume of purified water at 10.6° C

Strength:

It contains 57.1% by volume or 49.28% by
weight of ethyl alcohol and 42.9% by volume of
water.

Specific Gravity:
0.91976 at 15.6° C or 60° F.

Expression of Proof Spirit:

It is expressed in terms of degrees:
1. Under proof (U.P.).
2. Over proof (O.P.).

1. Under Proof (U.P):

Alcohol weaker in strength than proof spirit
is known as under proof. For e.g.:

60 U.P.: Means that 100 parts of this alcohol
contains 40 parts (by volume) of proof spirit ‘40’
is arrived at by substracting from 100 the respec-
tive U.P. strength i.e. 100-60=40, of the said al-
cohol.

30 U.P.: Means that 100 parts of this alcohol
contains 70 parts (by volume) of proof spirit.

2. Over Proof (O.P)

Alcohol stronger in strength than proof spirit
is called over proof. For e.g.:

60 O.P.: Means that in 100 parts of this alco-
hol if 60 parts of purified water is added, then
160 parts of proof will be obtained (all by vol-
ume).

30 O.P.: Means that in 100 parts of this alco-
hol if 30 parts of purified water is added, then
130 parts of proof will be obtained (all by vol-
ume).

Importance:

It helps to decide whether any liquid is stron-
ger or weaker.

To check the misuse of alcohol and to fetch
money for the respective government, alcohol is
a dutiable item in every country. As such, for the
purpose of levying excise duty on alcohol, it is
required to ascertain the exact proof strength of
the respective alcohols.

Determination of Proof Strength of Alcohol:

In the past, when there was no appropriate
apparatus or method to ascertain the exact
strength of an alcohol, some crude method was
employed. Some amount of the alcohol (to be
tested) is poured upon some gunpowder and is
ignited. If it does not catch fire, it was inferred
that there is much water in the alcohol, and if it
would easily take fire, then the alcohol did not
contain much water.

Now, with the aid of specially made ‘hydrom-
eters’ we can easily determine the respective
strength or percentage of any alcohol. There are
other standard methods by which also the respec-
tive strength of alcohols can be determined ac-
curately.

For convenience, the Excise authority uses
a special type of hydrometer, constructed in such
a way, so that the respective proof strength of
any particular alcohol can be determined easily.
In practice, the hydrometer is immersed in the
respective alcohol and the corresponding indi-
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cation on the scale of the hydrometer is noted,
as well as the respective temperature of the al-
cohol is noted. Out of these two datas, the corre-
sponding proof strength of that alcohol is directly
found out from a special chart, provided for this
purpose.

Note: (i) Polyhydric alcohol: Chemically the
polyhydric alcohols are those which contain 2 or
more hydroxyl groups attached to a hydrocarbon
radical. The simplest of these compounds is eth-
ylene glycol, C,H,(OH),. It is a hydroxyethanol.
Many other glycols have come into prominence
in recent years. They are industrial solvents and
antifreeze mixtures. Some of them are available

as solvents for drugs such as propylene glycol.
(CH,CH. OH. CH,OH).

Polyhydric alcohol does not exhibit the strong

narcotic effect on the central nervous system that

is elicited by the monohydric alcohol.

(i1) Sugar alcohol: There is a close relationship
existing between the sugar alcohol and other
carbohydrates.

How to Convert Rectified Spirit to Absolute
Alcohol:

For this, initially two procedures are fol-
lowed simultaneously.

1. In one instance,

* 1’2 ounces of K,CO, or potassium car-
bonate is taken in a glass stoppered
bottle. 1 pint of rectified spirit 60 O.P. is
added to it.

* Keep this mixture in a well stoppered
bottle for two days, shake it every now
and then. Let us call this spirit L.

2. In the other instance:

* 10 ounces of slaked lime, Ca(OH), is
taken in a crucible which is then cov-
ered.

¢ Heat it for 30 minutes, minimum.

e Letitcool.

e When absolutely cool, transfer the con-
tents to a big flask.

3. “Spirit I’ is now very carefully decanted to
the same glask containing slaked lime. Don’t
let the precipitate come into the flask.

4. A condenser is fixed to the flask.

The mixture is kept in the flask for 24 hours
without heating.

After 24 hours, heat it gently.
Now allow the spirit to distil.

This spirit, obtained after distillation is ab-
solute alcohol.

Denatured Spirit

As alcohol is used mainly as a solvent and
for intoxicating drinks, it sometimes has to be
made unfit for human consumption. Hence sub-
stances like methyl alcohol , bone oil, benzene,
crude pyridine, etc. are added to rectified spirit
to make it poisonous or bad smelling. This mix-
ture is known as denatured spirit. Generally, also
some dye is added to color the spirit. This only
makes the alcohol, unfit for consumption. It can
still be used as a solvent in industries.

Methylated Spirit

When rectified spirit is denatured by mix-
ing methyl alcohol, it is known as methylated
spirit.

GLYCERINE

It is a trihydric alcohol, containing not less
than 98% of C,H,O, (H.P.L). It is the common
constituent of all animal and vegetable oils and
fats, e.g., coconut oil, olive oil, tallow, cod-liver
oil, etc. In small quantities it is formed during
alcoholic fermentation of sugars and is present
in minute amounts in normal blood.

Preparation

i. It can be prepared from molasses by the fer-
mentation process.
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ii. Can be prepared synthetically.

iii. From spent soap lyes—the lye contains some
glycerine, much water, free alkali, sodium
chloride, fatty acids and protein matters.

Synonym
*  Glycerol.

Chemical Formula

CH,OH. CHOH or CH,OH.
or C.H,(OH),

Molecular Weight
92.1

Specific Gravity
1.255 to 1.266 at 20°C.

Specific Gravity
290°C.

1. From Molasses by Fermentation

When yeast ferments the sugar, approxi-
mately 3% glycerol is formed with alcohol.

C,H,,0,—>C,H(OH)+CH,CHO + CO,

Glucose Glycerol  Acetaldehyde

2. Synthetic Preparation From Propylene

Glycerol, obtained from propylene which is
a byproduct of cracking petroleum, is now manu-
factured in large quantities, especially in USA and
Russia.

CH, CH,C1 CH,OH
HOCI NaOH
 — —
CH Cl,-H,0O CHOH
CHOH | |
CH,OH CH,C1 CH,OH
Allyl alcohol ~ Glycerol Glycerol

B-chlorohydrin

Propylene is chlorinated to form allyl chlo-
ride which is converted to allyl alcohol. Now treat
it with hydrochlorous acid (HOCI). ‘Chlorhydrin
derivative’ is produced. Extraction of HCl is done
with soda lime. This is followed by hydrolysis
which yields glycerine.

3. From spent soap Lyes

NaOH solution (lye) hydrolyses fats and oils
to form glycerol and sodium salts of fatty acids

(soaps).
ICHZOOC.C”H35 CH,OH |
CHOOC.C H,,+3NAOH —,

CHOH+3C _H,. COONA

177735
I I

CH,00C. C, H,, CH,0H

Glycerol stearate Glycerol sodium

stearate (soap)

Soap is salted out but glycerol remains in
solution. This is known as ‘spent lye’. Spent lye
contains 3-5% glycerol, a small amount of free
alkali, NaCl, dissolved soap, proteinous matter,
inorganic salts and coloring matter. Glycerol is
recovered by the following procedure:

* Spent lye is kept in iron tanks to allow the
heavy impurities to settle down.

To vaccum pump

Basic ferric

sulphate Filter
Spent pecanted press
lye lye

Scottling Treating
tank tank Sal

80% Gilycerol
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The clear liquid now obtained, is pumped into
or ‘treating tank’ filled which is steam coils.
Here it is treated with HCIl which neutralises
about three-fourth of the free alkali present
in the lye. To neutralise the remaining alkali
it is now treated with alum or basic ferric
sulphate. It also converts the traces of so-
dium soaps and the free acids still present
into insoluble iron soaps. A gelatinous pre-
cipitate of Fe(OH), and insoluble iron soaps
result.

6NAOH + FE,(SO,), —» FE(OH), + 3NA SO,

6C,.H, .COONA+FE(SO,),

177735

— 4 2(C,,H,,COO) FE + NA_SO,.

177735

The liquid and the precipitate is filtered un-
der pressure through filter presses. A clear
liquid is now obtained which is concentrated
in vacuum pans to about 80% of glycerol.
During the evaporation process, common
salts separate out. These are removed from
time to time from the bottom.

By the above process the crude glycerol is
obtained. It is now de-colorised with animal
charcoal and purified by distillation under
reduced pressure with superheated steam.

To vaccum

Glycerol + H,O

The distillate so obtained contains water
which is concentrated in vacuum pans until
glycerol with specific gravity 1.26. This glyc-
erol is 99.9% pure.

Properties

Physical Properties:

L]

Odor: Odorless.

Consistency: A syrupy liquid; visious, oily
liquid.

Color: A clear, colorless, liquid.

Taste: Sweet, followed by a sensation of
warmth.

Moisture Content: Hydroscopic i.e., absorbs
moisture from atmosphere or air.

Solubility: Miscible with water, alcohol (90
%) and methanol; insoluble in chloroform
(CHCL,), in solvent ether and in fixed oils.

Boiling Point: Pure glycerine boils at 290°C
unchanged, but impure decompose at its boil-
ing point.

If kept for a while at a low temperature, it
may solidify, forming a mass of colorless
crystals. These crystals do not melt until the
temperature reaches about 17° C.

Specific Gravity: 1.255 to 1.266 at 20°.

Chemical Properties:

When decomposed by heat or when heated
with dehydrating agents like KHSO,, i.e.
potassium bi-sulphate, it evolves an intensely
irritating and pungent smelling unsaturated al-
dehyde.

It dissolves fixed alkalies, acids, a large num-
ber of salts, pepsin, tanin, gums, starch, soluble
carbohydrates, some active principles of
plants, etc.

Test for Purity

Acrolein Test: Two drops of glycerine are
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taken in a test tube to which a little pow-
dered potassium hydrogen sulphate (KHSO,)
is added. Heat the test tube cautiously at
first and then more strongly. An irritating
vapor with a pungent smell of scrolein is pro-
duced which blackens a filter paper moist-
ened with a solution of ammoniacal silver
nitrate (AgNO,).

CH,OH CH,

| KHSOH || + 2H,0
CHOH —___, CH

| AN

CH,OH CHO

Glycerine Arolein

* Dunstan’s Test (Borax-Phenolphthalein
Test): Take 6 ml. of 0.5% solution of borax.
Phenolphthalein is added drop by drop to it.
A distinct red color appears. To this 20%
glycerine is added drop by drop. The red
color disappears, but it reappears on heat-
ing.

Explanation: Borax or sodium borate in
aqueous solution, is partially hydrolysed to bo-
ric acid and sodium hydroxide. As boric acid is
a weak acid, the solution is alkaline. When glyc-
erine is added, glycero-boric acid is formed which
is a strong acid, making the solution acidic. On
heating or boiling glycero-boric acid it again hy-
drolyses to glycerol and boric acid, turning the
solution alkaline.

*  Copper Hydroxide Test: Make a suspen-
sion of cupric hydroxide [Cu(OH),] by mix-
ing 2.5% CuSO, solution with 3 ml. of 5%
NaOH. Add a few drops of glycerine to this
suspension. A blue color is obtained. Glyc-
erine prevents precipitation of cupric hydrox-
ide and no change occurs on boiling the so-
lution.

* Borax Bead Test: When heated on a bo-
rax bead in a bunsen flame, it gives a green
flame.

¢ Litmus Test: A 10% w/v solution is neutral
to solution of litmus.

¢ When diluted with 6 times its volume of
purified water, it gives no precipitate with
solution of barium chloride, silver nitrate and
of time or with sulphuretted hydrochloric
acid.

¢ Refractive Index: 1.471 to 1.473 at 20°C
(H.P.L).

*  Weight per ml: 1.225 to 1.260 gm at 20°,
corresponding to 98.0 to 100.0% of C,H.O,.

Additional Standards of Purity

It should comply with the standards, as speci-
fied in H.P.L., in respect of:

a. Certain reducing substances.
b. Fatty acids and esters.

c. Sucrose.

d. Sulphated ash, etc.

Preservation
It should be kept in dry, well-closed vessels.

Uses

It is used in medicines for its mild antiseptic
property.
External Application:

» Itisused asan emollient, i.e. for application
on the chapped and roughened skin as it soft-
ens or relaxes the skin over which it is ap-
plied.

» Itisused in ear discharges, as it absorbs the
pus easily.

» It is used as an application on superficial
ulcers of tongue and mouth.

*  Glycerine is an excellent solvent for various
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things like fixed alkalies, several salts, veg-
etables, acids, pepsin, tannin, some active
principles of plants, gums, etc. Hence it is a
good vehicle for applying these substances
on the skin and over sores.

¢ Used in various skin diseases like eczema,
herpes, etc.

Internal Application:

* Used as a suppository in constipation. For
evacuation of bowels, it may be introduced
through a metal syringe per rectum, being
mixed with olive oil and tepid purified wa-
ter.

e Itisused for preparing mullein oil.

* It is used in preparations of glycerols for
external applications.

»  Used in preparations of mother tinctures and
lower dilutions of certain poisonous prod-
ucts e.g., Apis mel., Naja tripudians,
Tarentula cubensis, etc.

» Used for preserving certain poisonous ani-
mal products, e.g. Crotalus horridus, Elaps
corallinus, etc. Crotalus can be preserved
in it unimpaired even for 19 years.

* Used as a preservative and a sweetening
agent for food.

* Largely used in making nitroglycerine (the
homoeopathic drug, Glonoinum).

* Used in cosmetics for its softening action on
the skin.

* Inrecent years glycerine has been used with
considerable success in chronic simple open-
angle glaucoma.

*  Used for making stamp ink, shoe polish, print-
ing ink, alkaloid type plastics, etc.

e Also used in the leather, rubber, plastic and
textile industry.

SYRUP SIMPLEX

It is a solution of cane sugar or sucrose and
purified water, which is used as a sweet vehicle.

Synonyms
*  Simple syrup.
Source

Sucrose.

Weight per ml
1.315 to 1.333 gm. at 20°.

Optical Rotation
+56° to + 60°.

Preparation

1. 1000 ml. of purified water is taken in a flask
and boiled.

2. 667 gm. of sucrose is added to it.
The above mixture is heated to boiling cau-

tiously with constant stirring until the whole
of the sucrose is dissolved.

4. Filter the resultant solution through purified
cotton or a suitable filter.

5. Rinse the vessel with boiling purified water
and add the same to the solution to produce
1000 ml. with efficient stirring.

Storage

Preserve in a well-tight, clean neutral glass
container. Should not be exposed to undue fluc-
tuations in temperature.

Uses

Used as a sweet vehicle; when dispensing
homoeopathic mother tinctures, this syrup is an
excellent vehicle to combine with.

Note: i. Mannitol: A typical hexahydric alcohol which
has the composition C.H(OH,).

D-mannitol, mannite or manna sugar is the
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name applied to this hexahydric alcohol which
is widely distributed through the vegetable
kingdom. It comprises of 75 per cent sweet
medicinal exudation of Manna (Fraxinus
ornus).

ii. Sorbitol: It is a white crystalline solid which
elicits a cooling sweet taste. It is the most
commonly used hexahydric alcohol.

OLIVE OIL

Synonyms

¢ Oleum olivae.

Source

From the ripe fruits of Olea Europea, family
Oleaceae; found in southern Europe and around
the Mediterranean sea.

It is an organic compound, a fixed oil, con-
sisting of the glycerides of fatty acids, chiefly
oleic acid and smaller amounts of linolic, myris-
tic, palmetic and stearic acid. It may be refined.

(Glycerides are the esters of glycerine with or-
ganic acids.)

Preparation

Ripe olive fruits are crushed in a mill. The
remaining portion is mixed with a solvent like
carbon disulphide (CS,) and boiled. The residual
oil is extracted by expression.

Identification

a. Acid Value: Not more than 2.

b. lodine Value: 79 to 88 (iodine monochloride
method).

c. Refractive Index.: 1.468 to 1.471 at 20° C.

d. Saponification Value: 190 to 195.

Properties

*  Color: Pale yellow in color, but it may vary
from colorless to green or greenish-yellow.

*  Odor: Generally odorless, but sometimes a
faint agreeable smell comes out, but not ran-
cid.

e Solubility: Mixable with chloroform and
solvent ether, almost insoluble in alcohol.

Tests for Purity
Experiment Observation Result
1. Take I ml. olive oil in a flask with a If above 9°C:

reflux condenser.

Add 5 ml. 1.5 (N) alcoholic KOH.
Boil it for 10 minutes.

Now add 50 ml. of alcohol (70%)
and 0.8 ml. of conc. HCL

The solution is gradually cooled.

2. A little olive oil is shaken with an equal
volume of a mixture of 9 parts by
volume of alcohol (90 %) and 1part by

a. No turbidity.

b. Turbidity present.

a. Sample of olive oil is pure.

b. Olive oil not pure, it is mixed
with Arachis oil or peanut
oil (i.e. china-badam-tel.)

by volume of strong ammonia solution | If the acid layer:
Heat on a water-bath until free from a. Does not color a. Sample of olive oil.
ammonia and alcohol. Now, shake 2 pink or fainly pink.

ml of the olive oil with 1 ml HCI
which contains 1% w/v sucrose.
Set aside for 5 minutes.

b. Colored pink.

b. Olive oil is not pure, it with
seasame oil (or til oil).
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* Taste: Bland.

e Specific Gravity: 0.910 to 0.913 at 20° C.

*  Boiling Range: 40°C to 60°C as it contains
about 72% of olein and about 8% of palm-
itin.

e Consistency: May party solidify at extreme
lower temperatures.

Storage

Keep in well closed containers.

Uses

External Application:

e Used as an excellent external application for
burns and skin diseases.

* Applied externally for getting a smoothen-
ing effect on superficial ulcers.

e Onrubbing upon the skin, it renders the skin
softer, smoother and more flexible. It is ad-
visable to rub it with Cod liver oil on the
skin of patients suffering from rickets and
marasmus.

» Used in preparations of liniments for exter-
nal applications.
Internal Application:

e Olive oil has the property to retard the flow
of gastric juice. Hence it is an excellent food
for cases of gastric ulcer as the acid pre-
vents healing of ulcers.

* In constipation, it is introduced per rectum
through a specially made syringe.

e Olive oil of good quality is edible.

* Used as a laxative being taken at bed time.

ALMOND OIL

Synonyms
*  Oleum amygdalae.
¢ Oleum amydalae expressum.

* Badam tel.
*  Expressed almond oil.

Source

From dried kernals of Prunus amygdalain
Batsch, family Rosacae.

Constituents

Almond oil is a fixed oil expressed by pres-
sure from the dried kernels of varieties of Prunus
amygdalain Batsch, by applying heat. It contains
not less than 80% benzaldehyde, composed
mainly of olein with some linolein, but no stearin
is present.

Properties

e Color: Apale yellow oil.

e Odor: Nearly inodorous; slight.

* Taste: Bland, nutty taste.

*  Solubility: Miscible with solvent ether, with
chloroform, slightly soluble in alcohol (90
p.c.)

*  Boiling Range: 40° C to 60° C.

e Specific Gravity: 0.910 to 0.915 at 20°C.

*  Character: Non-drying oil.

Test for Purity

The following additional tests for purity of
almond oil should be conducted. They should
also confirm to the H.P.I. standards for refrac-
tive index, acid value, iodine value, saponifica-
tion value, and for the presence of the following:
Apricot-kernel oil, peach-kernel oil, Arachis oil,
cottonseed oil and seasame oil.

It is commonly adulterated with peach -
kernal oil. It may be rarely adulterated with Ara-
chis oil, seasame oil and cottonseed oil.
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¢ For Peach-kernel Oil

Experiment Observation | Result

1. 5 ml. of the almond
oil sample is shaken
vigorously with 1 ml.

A whitish The sample
mixture appears |is contami-
after 15 minutes.|nated with

of a freshly prepared | There is no peach -
mixture of (equal pink color. kernel oil.
parts by weight):

H,S0, HNO,, H,0
The mixture should be
kept cool while it is
mixed gently with
precaution.

¢ For Arachis Oil and Sesame Oil
Described in ‘Olive oil’, same as in olive
oil.
Storage
It should be kept in well-filled, well-closed
containers.

Uses

External Use:

* Almond oil is a demulcent and emollient.
As itis a bland oil; it makes a good basis for
the preparation of ‘liniment’ in place of ol-
iveoil.

+ It forms a soothing application for chapped
hands, excoriations and irritable skin diseases.

Internal Use:

* The oil is mildly purgative in 120 to 240 ms
doses.

SANDALWOOD OIL

Sources

This oil is steam distilled from the wood of
Santalam album Linn., family, Santalaceae.

The tree grows in India (specially Mysore;
some parts of Kerala district and southern parts
of Tamil nadu), as well as in Germany and En-
gland.

Synonyms

*  Oleum santili.

*  Oleum santali album.
* Oil of Santal.

* Oil of Sandalwood.

Composition

Sandalwood oil is a volatile oil. It’s chief con-
stituents are:

»  Santol, which is a mixture of two sesqui-ter-
pene alcohols.

» Santalal, an aldehyde.
* Esters.

» Free fatty acids, etc.

Properties

e Color: Pale yellow.

*  Odor: Strong, aromatic.

e Taste: Pungent, aromatic.

»  Consistency: Thick.

*  Character: Volatile oil.

*  Solubility: Freely soluble in strong alcohol.
*  pH: Slightly acidic.

*  Specific Gravity: 0.073 to 0.985 at 20° C.

Test for Purity

Adulterations are common. It is often adul-
terated with castor oil and other flexed oils.
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For Castor Oil:

Experiment ODbservation | Result
1. 10 ml. of mixture of | A perfectly The given
3 volumes of alcohol |clear solution |sample is
and 1 volume of water|is obtained. pure sandal-
should be added to wood oil.
1 ml. of the sandal- There is no
wood oil sample. castor oil.

Storage

Should be kept in well-stoppered bottles in
a cool place, protected from light.

Uses

» Itis mixed with other oils and applied exter-
nally.

* Due to its sweet odor, it is largely used in
perfumes and cosmetics.

SESAME OIL
Source

It is refined flexed oil, expressed from the
seeds of one or more cultivated varieties of
Sesamum indicum, Linn., family, Pedalicacaea,
native of India, China and most other tropical
countries.

Synonyms
¢ Oleum sesami.
e Til oil.

* Gingelli oil.
e Benne oil.

Composition
* Sesamin, a crystalline substance.
*  Sesamolin.

* Liquid fats, 70% of which are glycerides of
oleic acid and linoleic acids.

*  Sesamol, a phenol.

*  Solic fats, (12-14%) stearin, palmitin, etc.

Properties

*  Color: Pale yellow color.
*  Odor: Faint odor.

* Taste: Bland.

*  Consistency: Thick.

e Character: Alimpid oil.

*  Solubility: Slightly soluble in alcohol (90%),
miscible with solvent ether, with chloroform
and with light petroleum.

o Specific Gravity: 0.916 to 0.919 at 20°C.

Storage

Should be preserved in well-filled, well-
closed containers.
Uses

1. Itisused instead of olive oil, in the prepara-
tion of liniments.

2. Used in the preparation of hair oil.
An edible oil.

ROSEMARY OIL

Sources

It is a volatile oil, steam distilled from the
fresh flowering tops of Rosemarinus officinalis,
Linn., family, Labiatae, native of England and
southern Europe.

Synonyms
* Oleum Rosemarini.
* Qil of Rosemary.

Composition

¢ Borncol, 8 - 16%.

* Bornyl acetate and other esters, about 2 -
5% camphor, cincole pinene and camphene.

Properties

e Color: Acolorless or pale yellow oil.
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*  Odor: Characteristic odor of Rosemary.
e Taste: Warm, camphoraceous.
*  Character: Volatile oil.

*  Solubility: In 1 volume of alcohol (90% v/v,
but upon further dilution, it may become tur-
bid).

*  Specific Gravity: 0.894 t0 0.912 at 20 ° C.

*  Optical Rotation: From -5° to +10° ina 100
mm. tube at 20° C.

e Refractive Index: At20°, 1.466 to 1.476.
Test of Purity

It contains not less than 2% w/w of esters
calculated as bornyl acetate, and not less than
9% w/w free alcohols, calculated as borncol
C,H,O.

Storage

The oil should be kept in well-closed con-
tainers, in a cool place, protected from light.
Uses
» It is a component of liniment, saponin, etc.

* Itis a stimulant and rubefacient to the skin.
It is commonly used in the form of a hair oil.

e Largely used in perfumes and cosmetics.

LAVENDER OIL

Itis a volatile oil, obtained by distilling from
the fresh flowering tops of Lavandula officina-
lis.

Synonyms
* Oleum Lavendulae.
e Oil of Lavender.

Source

Obtained from the fresh flowering tops of
Lavandula officinalis of L. vera, family, Labiatae.

It grows in Germany, France, Spain, Italy and
also cultivated in the state of Jammu and Kash-
mir in India.

Composition

* Linalol, an alcohol and its ester Linalyl ac-
etate, are the principal constituents. Indian
oils contain 24.8% and foreign ones 7 to 14%
of linalyl acetate.

* Pinene, C, H, . Itis present in some samples

but is not a constant constituent.

* Limonene, geaniol and a sesquiterpene.

Properties

*  Color: A colorless, pale yellow or yellow-
ish-green liquid.

*  Odor: That of the flowers; agreeable, pleas-
ant, characteristic.

* Taste: Aromatic pungent and some what bit-
ter.

e Character: A volatile oil.

*  Solubility: Miscible with alcohol (90%) and
absolute alcohol; sparingly soluble in alco-
hol (60%) and 1 in 4 of alcohol (70%).

o Specific Gravity: 0.875 to 0.888 at 25°C.

*  Refractive Index: 1.4590 to 1.4700 at 20° C.

*  Optical Rotation: From 3 to 10°, in a 100
mm. tube.

Tests for Purity
It may be adulterated with:

i.  Glycerine monoacetate.

ii. Alcohol.

iii. Salicylic acid ester.

1v. Benzoic ester.

1. For Glycerine Monoacetate:
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Experiment Observation | Result HYDNOCARPUS OIL
1. Shake the given As glycerine Glycerine
s ghyeerie. Y Source
sample of lavender | monoacetate is | monoaceta-

oil with 4-5 insolublein petr- |te is present.
volumes of petrole- | oleum ether,
um ether. it can be identi-
fied in the solu-
tion against a

dark background.

Glycerine may be further identified by its
specific tests.

2. For Alcohol:

Experiment Observation | Result
i. Shake the sample |The volume of | Alcohol is
of lavender oil with| diminishes. present.

purified water in
equal volume.
3. For Salicylic Acid Ester:
Experiment Observation | Result
i. Add a solution of| A purple-red Salicylic
ferric chloride to | coloration acid ester
the lavender oil | is produced. is present.
sample after
saponification.

4. For Benzoic Ester:

It may be confirmed by a solution of ferric
chloride.
Storage

It should be kept in cool place protected from
light, in well-closed container.
Uses
External Application:

* It can be applied on superficial ulcers with-
out alcohol.

» It is used with alcohol for a soothing effect
in headaches.

Hydnocarpus oil is a fatty oil obtained by
cold expression of the fresh, ripe seeds of Hyd-
nocarpus wightiana, Blume, family
Flacourtiaceae. The tree grows in southern In-
dia, where it is called ‘Marroti’.

Synonym

*  Oleum Hydnocarpi.

Composition
*  Glycerides of chaulmoogric acid, C, _H,.O

187732727
e Glycerides of palmitic acids and fatty acids.

*  Hydnocarpic acid.

Properties

e Color: Ayellowish or brownish-yellow oil,
or soft cream colored fat.

*  Odor: Characteristic odor.
» Taste: Slightly acrid.
*  Character: A fatty oil.

e Solubility. Partially insoluble in cold alcohol
(90%); freely soluble in hot alcohol (90%);
miscible with solvent ether, chloroform and
carbon-disulphide.

Storage

Should be preserved in well-filled, well-closed
containers.

Uses

It is used as an external application in skin
diseases, especially in leprosy.

CHAULMOOGRA OIL

Source

Chaulmoogra oil is obtained by cold expres-
sion of the fresh, ripe seeds of Gynocardis
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adbrate, a native of Sikkim, Assam, Chittagong,
Sylhet, upper Myanmar and the Malaya penin-
sula.

Synonyms
*  Oleum chaulmoogra.
* Glynocardia oil.

* Chalmoogra tel.

Composition

Same as Hydnocarpus oil.
Properties
*  Color: Yellow or brownish-yellow oil.

e  Odor: Caracteristic, resembling that of ran-
cid butter.

e Taste: Somewhat acrid.

e Solubility: Sparingly soluble in alcohol
(90%). Soluble in benzene, in chloroform
and in solvent ether.

*  Consistency: Below 25°C, a whitish, soft
solid.

Storage

Should be kept in a tight, well-stoppered
containers, in a cool place protected from light.
Uses

* The oil and its derivatives to a certain extent
are effective in the treatment of early stages
of leprosy.

¢ Used as a rubefacient.
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1. Vaseline
i. White.
ii. Yellow.
2. Spermaceti or Cetaceum spermaceti.

Lanolin.

VASELINE

It is a semi-solid mixture of hydrocarbons
obtained from crude petroleum, after kerosene
oil, disel oil, fuel oil etc., have been separated. It
is then bleached and purified.

Synonyms

*  Petroleum jelly.
*  Soft paraffin.

* Paraffin soft.

Varieties

Itis availale in two varieties:
1. White paraffin soft.
2. Yellow paraftin soft.

The white variety is better than the yellow one.

Semisolid Vehicles

WHITE SOFT PARAFFIN

Source

White soft paraffin is a mixture of semi-
solid hydrocarbons which are obtained from pe-
troleum and then bleached.

Synonyms
* White petroleum jelly.
» Paraff. moll. alb.

¢ Paraffinum molle album.

Properties

e Color: A white, translucent, soft mass, not
more than slightly fluorescent by daylight,
even when melted.

¢ Odor: Odorless, when rubbed on the skin.
e Taste: Tasteless.
e On Touch: Soft mass; unctuous to touch.

*  Solubility: Soluble in chloroform and solvent
ether; almost insoluble in alcohol and water.
Practically insoluble in CHCI, and solvent
ether and in light petroleum.

*  Specific Gravity: 0.815 to 0.880 at 20°C.
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*  Boiling Point: 30° to 60° C.

*  Melting Range: 38° to 56° C.
Tests for Purity

The common impurities are:

1. Foreign organic matter.

2. Fixed oils and fats.

3. Sulpated ash.

1. For Foreign Organic Matter:

Experiment | Observation| Result

It volatises
while emitting
an acrid odor.

i. Heat the given
sample of white
soft paraffin.

Foreign orga-
nic matter
present.

2. For Fixed Oils and Fats:

Experiment Observation | Result

Fixed

oils and

fat pre-
sent.

i. Digest 10 gm. with| A precipitate
50 ml. solution of | or oily matter
sodium hydroxide | is produced.
at 100°C for 30
minutes. Allow the
aqueous layer to
separate. Now
acidify the aqueous
layer with dilute
H,SO, (sulphuric
acid).

3. For Sulphated Ash:
Not more than 0.1%.

Uses

* It is used as a lubricant and applied on ul-
cers or wounds in dressings.

» Itisused for the preparation of several me-
dicinal ointments like; emulsifying ointment,
paraffin ointment and simple ointment.

YELLOW SOFT PARAFFIN

Source

It is semi-solid mixture of hydrocarbons ob-
tained from petroleum.

Synonyms
» White petroleum jelly.

* Yellow petroleum jelly.

Paraff moll. flav.

» Paraffinum molle flavum.

Properties

e Color: Apaleyellow, translucent soft mass.
It retains these characters on storage. When
melted and allowed to cool without stirring,
not more than slightly fluorescent by day-
light.

e Odor: Almost free from odor when rubbed
on skin.

e Taste: Almost tree from taste.
e To Touch: Soft mass; unctous to touch.

*  Solubility: Practically insoluble in water and
alcohol (90%); soluble in CHCl, and in sol-
vent ether and in light petroleum.

o Specific Gravity: 0.815 to 0.880 at 20°C.
*  Boiling Point: 40° - 60° C.

Test for Purity

Common impurities are:

1. Foreign organic matter.

2. Fixed oils and fats.

3. Sulphated ash.

4. Yellow coloring matter.

Test for the former three impurities is the
same as those described under white soft paraf-
fin.
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For Yellow Coloring Matter:

Experiment | Observation Result

Yellow color-
ing matter
present.

1. Boils 5 gms. of | The alcohol is
sample with 10 |colored yellow.
ml. of alcohol.

Uses

Same as described under white paraffin soft.
Additionally used in wool alcohol ointment.

WAXES

These are solid esters of higher fatty acids
and monohydric alcohols, besides glycerol.

CLASSIFICATION

1. Bee’s wax:
a. Yellow bee’s wax.
b. White bee’s wax.
2. Lanolin.
3. Spermaceti.

Bee’s Wax

It is of two types:

a. Yellow bee’s wax.
b. White bee’s wax.

Yellow Bee’s Wax

Source

It is secreted by Apis mellifica, the hive bee,
family Apidae. This wax is used by the bee to
make the cells of the honey comb.

Composition
*  Myricin or Myricyl palmitate,
C,H,,COOC, H,, : 80%.
Synonyms

e Cera flava.
e Cera flav.
*  Mom (Bengali).

¢ Cerotic acid : 15%.

Preparation

1. The comb of a honey comb is procured after
removing the honey in it.

2. It is then put in hot water to wash any re-
maining honey.
Cool the comb.

4. Yellow bee’s wax separates out like a solid
cake on the surface, which is then extracted.

Properties

*  Color: Yellow to greyish-brown.
e Odor: Like that of honey.

*  Taste: Faint and characteristic.

*  Character: Solid; brittle when cold but plas-
tic when warm.

*  Solubility: Insoluble in water; barely soluble
in cold alcohol; absolutely soluble in CHCI,,
ether, fixed and volatile oils.

*  Melting Range: 60° - 65° C.
*  Acid Value: 17 to 23.

e lodine Value: 8 to 11 (Iodine monochloride
method).

Uses
* As a stiffering agent.
e Asan ingredient of yellow ointment.

White Bee’s Wax
It is the bleached version of yellow bee’s
wax.

Synonyms

e Cera alba.

Uses

* Used in cerates and ointment.
* Asaningredient of yellow ointment.
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SPERMACETI *  To Touch: Slightly unctous mass with crys-
talline fracture.
Source

It is a waxy substance obtained from the
head of the sperm whale Physeter macroceph-
alus Linn., family, Physeteridae.

Synonyms
* Cetaceum.
* Sp. Esperma de ballena.
* C. spermaceti.

Composition

Physeteridae or the bottle nosed whale sper-
maceti is a mixture of various constituents, of
which the principal one is cetin or acetil palmi-
tate, C, ;H, COOC H,,. Cetin is obtained when
crystallised from alcohol. While on evaporation,
the mother liquor deposits an oil, named cetin
plain, which on saponification yields cetin elaic
acid which resembles, but is distinct from oleic

acid.

Preparation

Itis obtained from the mixed oils which are
recovered by expression from the head, bulbar
and carcase of the whales. On standing, a crys-
talline deposit is formed in the oil. The deposit
is separated by filtration, pressed, melted, puri-
fied from traces of oil with dilute sodium hy-
droxide (NAOH) solution and finally freed from
the soap thus produced and from excess of al-
kali.

The separated solid fat is termed as cetin
which belongs to the class of waxes.

Properties

e Color: Awhite, somewhat translucent, mass
with a crystalline fracture and pearly luster.

*  Odor: Faint odor.
e Taste: Faint; bland milky taste.

*  Solubility: Insoluble in water and cold alco-
hol nearly insoluble in cold water; soluble
in boiling alcohol, ether, CHCI, and in fixed
and volatile oils.

*  Specific Gravity: 0.95 (approximately) at 20°
C.

*  Melting Range: 42° - 50° C.
e Acid Value: Not more than 10.

* Jodine Value: Not more than 5 (lodine
monochloride method).

*  Saponification Value: 120 to 136.
Storage
It is preserved in well-closed vessels.

Uses

It is a solid fatty substance used to give con-
sistency to cerates and ointments, as in the well
known water ointments.

LANOLIN (ANHYDROUS)

Source

It is obtained from the wool of the sheep Ovis
aries, family Bovidrae.

Synonyms
*  Wool fat.
* Adepa lanae.
* Adepes lan.

Composition

Contains not more than 200 parts per million
of butylated hydroxyanilose or butylated hydroxy-
toluene.

Preparation

It is a purified anhydrous fat-like substance,
obtained from the wool of the sheep, Ovis aries.
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1. Natural grease is extracted from the wool
by treating with dilute alkali, with which the
grease readily forms an emulsion.

2. Next the emulsion is acidified.

The wool-fat separates as a distinct layer at
the surface of the liquid.

4. Purification may be effected by repeated
treatment with water in a centrifuge.

Properties

*  Color: Apale yellow substance.

e Odor: Faint and characteristic.

e Character: Tenaceous, unctous substance.

e Solubility: Insoluble in water; sparingly
soluble in cold alcohol (90%); freely soluble
in solvent ether and in CHCI, (chloroform).

*  Melting Range: 36° - 42°C.
e Acid Value: Not more than 1.

e lodine Value: 18 to 32 (Iodine monochloride
method).

*  Saponification Value: 92 to 106.
Identification

Dissolve 0.5 gm. in 5 ml. of chloroform. Now
add 1 ml. of acetic anhydride and 2 drops of
sulphuric acid, a deep green color is produced.

Storage

Store in a well-closed container at a tempera-
ture not exceeding 30°C.

Uses

Due to its penetrating power within the skin,
it is extensively used in ointments.

SOAP

Classification

It 1s based on the sources from which the
soap is manufactured:

1. From vegetable source:
a. Hard soap.
b. Soft soap.

2. From animal source:
a. Curd soap.

Hard Soap

Source

It is the result of the interaction of NaOH
(sodium hydroxide) with a suitable vegetable oil
or oils or with fatty acids derived from veg-
etables.

Synonyms
*  Wool fat.
* Sapo durus.
* Sap. dur.
* Castile soap.
* Olive oil soap.

e Sodium oleate.

Properties

e Color: A greyish-white or yellowish-white
substance.

e Odor: Nearly odorless.

*  Character: It becomes horny and

pulverisable when dry.

*  Solubility: Soluble in water; almost com-
pletely soluble in alcohol (90%) but more
readily soluble when warmed.

Storage

It is preserved in well-closed containers.

Uses

It is commonly used as a detergent.
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Soft Soap *  Character: Becomes horny and pulverisable
when dry.

Source

It is made by the interation of KOH (possium
hydroxide) or NaOH (sodium hydroxide) with a
suitable vegetable oil or oils or with vegetable
fatty acids. It yields and less than 44% of fatty
acids.

Synonyms
* Sapo mollis.
* Sap. moll.
* Green soap.
* Potassium oleate.

Properties

*  Color: 1t is a yellowish-white to green, or
brown unctous substance.

*  Solubility. Readily soluble in water and in
alcohol (90%).

Storage
It is preserved in well-closed containers.

Uses
* Asadetergent.
* Used in preparation of soap liniment.

Curd Soap

Source

It is made from NAOH (sodium hydroxide)
and purified solid animal fats.

Synonyms
* Sapo animalis.
* Sap. animal.
*  Sodium stearate.

Properties

*  Color: White or yellowish-white.
* Taste: Tasteless.

*  Odor: Odorless.

*  Solubility: 1t is soluble in water; almost to-
tally soluble in alcohol 90% but it dissolves
more readily when warm.

Uses
It is used in component of opodeldocs.

PREPARED LARD
Source

Prepared lard is the purified internal fat of
the abdomen of a hog, Sus scrofa, Linn., Var,
domesticus Gray.

Synonyms
* Adeps lard.

* Adeps praeparatus.
e Sukar charbi.

Composition
i.  Olein (60%).
ii. Stearin.

ni. Palmitin.

Preparation

It is prepared by carefully removing the
membranes and adhering flesh over the fat in the
abdomen of a hog, and then rendered.

Properties

*  Color: A white mass.

*  Odor: Faint odor.

* Taste: Bland taste, free from rancidity.

e To Touch: Soft, unctous mass.

e Solubility: It is insoluble in water; very
slightly soluble in alcohol (90%); soluble in
solvent ether, in CHCI, (chloroform) and in
light petroleum.

*  Melting Range: 36° to 42°C. It forms a clear
liquid from which no water layer separates.
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Storage

Sore in containers which must be kept in
areas protected from conditions favoring rancid-

ity.
Uses

Used as an ingredient in ointments.

ISIN GLASS
Source

Isin glass is a collagen derived from the thin,
inner, silver, shiny layer of the air-bladder of
some fishes, especially sturgeons, carps and car
fishes.

Preparation

1. The air-bladder of fishes is collected and
washed thoroughly.

2. Now the outer thick and fibrous layer of the
wall is separated from the inner layer. This
is exclusively isin glass raw material.

3. This is then cut into small pieces which are
macerated.

4. This macerated mass in then pressed into
sheets by means of a large roller.

Properties
e Color: Light whitish or yellowish; semi-
transparent.

e Odor: Odorless.
e Taste: Tasteless.
*  On Touch: Tough, fibrous solid.

Uses

It is used as a component of Calendula and
Arnica plasters.

STARCH

Source

e Maize or India corn (Zea maydis S.L.), 65 to
70%.

*  Wheat (Triticum sativum Lam.), 60 to 65%.
*  Potato (Solanum tuberosum L.), 15 to 20%.
* Paddy (Oryza sativa L.), 75 to 85%.

Synonyms

*  Amylum.
» Shetsar.

* Beng.

Chemical Formula
(CH,0,),

Preparation

*  From Maize or Indian Corn: First the
germs are separated from the maize mechani-
cally. The cells are made soft so that starch
granules may escape out of the cells. This is
done by allowing the cells to become sour
and decompose. Stop the fermentation be-
fore the starch is affected.

*  From Potato: Grate the potatoes and then
wash the soft mass upon a sieve. It separates
the cellular substances and permits the starch
granules to pass through by decantation.

*  From Wheat: First, a stiff ball-like dough
is made. Knead it with a small stream of
water trickling upon it. As a result, the starch
is carried off with the water while the ‘glu-
ten’ remains as a soft elastic mass. This glu-
ten can be purified which may be used for
other purposes.

Properties

*  Color: White.

*  QOdor: Odorless.

* Taste: Tasteless.

»  Solution: A hygroscopic powder, insoluble
in cold water and all organic solvents ex-
cept formamide and dimethyl sulphoxide.

Uses

It is a component of ‘glycerole of starch.’
|
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Standardisation of Vehicles

SUGAR OF MILK

¢ Identification:

¢ On heating, sugar of milk melts, swells
and burns, giving an odor of burnt sugar,
leaving a bulky carbonaceous residue be-
hind.

¢ On heating with a solution of potassium
cupri-tartarate, a copious precipitate of
cuprous oxide is obtained.

¢ Optical rotation: Dextro-rotatory, [o(] D
= 55.3° (final value).

Acidity or Alkalinity: 5 gms. of sugar of
milk is dissolved in 50 ml. of fresh boiled
water.  This solution requires for
neutralisation not more than 0.5 ml. of 0.1
(N) NaOH, phenolphthalin solution is used
as an indicator.

Clarity, Color and Odor: A solution is pre-
pared by dissolving 3 gms. of sugar of milk
in 10 ml. boiling water. The solution is clear,
colorless and odorless.

Arsenic: It is not more than 1 part per mil-
lion.

Copper: 2 gms. sugar of milk is dissolved
in 20 ml. of water. Add to it, 1 ml. of dilute

HCl and 10 ml. of a solution of H,S. No color
is produced.

Sulphated Ash: It is not more than 0.1%.

More Soluble Sugars: 5 gms. sugar of milk
is shaken in 20 ml. alcohol (90 % v/v) for 10
minutes and then filtered. Now evaporate 10
ml. of the filtrate to dryness and dry at 105°C.
The desidue weighs not more than 7 mg.

ALCOHOL

Identification:

¢ lodoform Test: Add 2 ml. of 4% v/v so-
lution of NaOH to 10 ml. of 0.5% v/v
solution. Now add about 4 ml. of a solu-
tion of iodine slowly. Odor of iodoform
develops, and a yellow precipitate is pro-
duced.

CH,CH,OH + 41, + 6NaOH —, CHI, + 5
Nal + HCOONa + 5H,0.

¢ Refractive Index D*:1.3637 to 1.3639.

* Specific Gravity at 15.6°C or 60°F:
0.816.

Acidity or Alkalinity: 20 ml. of the alco-
hol sample requires not more than 0.2 ml. of
N/10 NaOH to produce a pink color with
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phenolphthalin solution, or not more than 0.1
ml of HCI to give a red color with methyl
red solution.

Aldehyde: To 10 ml. of the alcohol sample,
add 5 ml. of a solution of NaOH. Shake and
allow it to stand for 5 minutes. No yellow
color is produced.

Ketones: To 1 ml., add 3 ml. purified water
and 10 ml. of a solution of mercuric sulphate.
Heat on a boiling water-bath. No precipitate
is produced in 3 minutes.

Fusel Oil and Allied Impurities: Let 25 ml.
evaporate spontaneously on a porcelain dish,
protected from dust until the surface of the
dish is barely moist; no foreign odor is per-
ceptible, and on addition of 1 ml. of H,SO,
no red or brown color is produced.

QOily or Resinous Substances: Dilute 5 ml.
to 100 ml. with water in a glass cylinder. The
solution remains clear when examined
against a black background.

Non-volatile Matter: When evaporated and
dried at 105°C, it leaves not more than
0.005% of residue.

GLYCERINE

Identification:

¢ When heated with potassium hydrogen
sulphate (KHSO,), it produces irritating
vapors, which blacken a filter paper
moistened with a solution of ammonia-
cal silver nitrate.

¢ It gives a green flame when heated on a
borax bead over a bunsen flame.

¢ When diluted with purified water to six
times its volume, it gives no precipitate
with a solution of barium chloride,
AgNO, and of lime or with sulphuretted
HCI.

* A 10.0% w/v solution is neutral to a solution
of litmus.

*  Weight per ml: 1.252 to 1.257 gms. at 25°
C, corresponding to 98.0 to 100.0% of
C.H,O

3778730

¢ Refractive Index: 1.471 to 1.473 at 20° C.

It should comply with the standards, as speci-
fied in H.P.I. in respect of:

a. Certain reducing substances.
b. Fatty acids and esters.

c. Sucrose.

d. Sulphated ash, etc.

OLIVE OIL

* Acid Value: Not more than 2.0.

* Jlodine Value: 79 to 88.

e Saponification Value: 190 to 195.

* Refractive Index: 1.468 to 1.471 at 20° C.
*  Weight per ml: 0.910 to 0.913 at 20° C.

* Arachis Oil (Peanut Qil): 1 ml. of the oil is
boiled (in a flask with a reflux condenser)
with 5 ml. of 1.5 (N) alcoholic KOH for 10
minutes, 50 ml. of alcohol (70%) and 0.8
ml. of concentrated HCl in pure olive oil.
No turbidity is seen appears above 9°C.
Through this test we determine the presence/
absence of arachis oil in the given olive oil
sample.

¢ Sesame Qil: To determine the purity of ol-
ive oil, a little olive oil is shaken with an
equal volume of a mixture of 9 parts of al-
cohol (90%) and 1 part of strong ammonia.
The mixture is then heated on a water-bath
till it is free from alcohol and ammonia. Now,
2 ml. of the oil is shaken with 1 ml. HCI
containing 1% w/v sucrose. It is set aside
for 5 minutes. The acid layer is not pink or
faintly pink in color.



Standardisation of Vehicles

121

ALMOND OIL

Identification:

¢ After exposure to a temperature of 10°
for 3 hours, it remains clear. It does not
congeal until the temperature has been
reduced to about 18°.

+ Solubility: Almost insoluble in alcohol
(95%); it is miscible with CHCI,, sol-
vent ether and light petroleum.

¢ Specific Gravity: 0.910 to 0.915 at 20°
C.

¢ Boiling Point: 40° C to 60° C.

¢ Freezing Point: 18° C.

¢ Refractive Index: 1.470to0 1.473 at20°C.

¢ Acid Value: Not more than 4.

¢ Jodine Value: 95 to 102 (lodine
monochloride method).

* Saponification Value: 188 to 196.

& Weight per ml: 0.910 to 0.915 gms. at

20°C.
Arachis Oil: Compiles with the test for the
absence of cotton seed oil in other oils.

Sesame Oil: Compiles with the test for the
absence of sesame oil in other oils.

SESAME OIL

Solubility: It is slightly insoluble in alcohol
(90%); it is miscible with solvent ether, chlo-
roform and light petroleum.

Specific Gravity: 0.916 to 0.921, at 20° C.
Acid Value: Not more than 2.

Iodine Value: 103 to 116.

Refractive Index: 1.472 to 1.476 at 20°.
Saponification Value: 188 to 195.

ROSEMARY OIL

Solubility: It is soluble in one volume of al-
cohol (90% v/v) but upon further dilution, it

may become turbid.
Specific Gravity: 0.894 to 0.912.

Optical Rotation: -5° to + 10°, in a 100 mm.
tube.

Refractive Index: 1.466 to 1.476 at 20°.

LAVENDER OIL

Solubility: It is soluble in alcohol (90%) and
absolute alcohol; sparingly soluble in alco-
hol (60%) and 1 in 4 of alcohol (70%).

Specific Gravity: 0.875 to 0.888 at 25°C.

Optical Rotation: 3 to -10°, in a 100 mm.
tube.

Refractive Index: 1.4590 to 1.4700 at 20°C.

SIMPLE SYRUP

Weight per ml: At20°C, 1.315t01.333 gm.
Optical Rotation: +56° to +60°.

BEE’S WAX

Solubility: Insoluble in water; sparingly
soluble in cold alcohol; completely soluble
in CHCI,, ether, fixed and volatile oils.
Melting Point: 60° to 65°.

Acid Value: 17 to 23.

Iodine Value: 8§ to 11 (Iodine monochloride
method).

LANOLIN (ANHYDROUS)

Identification: Dissolve 0.5 gm. in 5 ml. of
CHCIL,, and add 1 ml. of acetic anhydride
and 2 drops of H,SO,; a deep green color is
produced.

Solubility: Insoluble in water; sparingly
soluble in cold alcohol (90%); freely soluble
in solvent ether and in CHCIl,.
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Melting Range: 36° to 42°C.
Acid Value: Not more than 1.
Iodine Value: 18 to 32.
Saponification Value: 92 to 106.

SPERMACETI U.S.P.

Solubility: Insoluble in water, nearly in-
soluble in cold alcohol and slightly soluble
in cold petroleum, benzene but in soluble in
boiling alcohol, in etherm CHCI, and in fixed
and volatile oils.

Specific Gravity: About 0.94.

Melting Range: 42° to 50°

Acid Value: Not more than 1.0.

Iodine Value: Not more than 5.

Saponification Value: 120 to 136.

VASELINE

Solubility: Practically insoluble in CHCI,,
solvent ether and light petroleum

Specific Gravity: 0.815 to 0.880 at 20°C.
Melting Range: From 38° - 56°.

Weight per ml: 0.815 to 0.880 gms. at 60°C.
Reaction: Boil 5 gms. of vaseline with 10
ml. of alcohol which has been previously

neutralized to a solution of litmus. The al-
cohol is neutral to litmus.

Fixed Oils, Fats and Resins: Digest 10 gms.
with 50 ml. solution of NaOH at 100° for 30
minutes. Allow the aqueous layer to sepa-
rate. Acidify the aqueous layer with dilute

H,SO,; no precipitate or oily matter is pro-
duced.
Foreign Organic Matter: Vaseline volatil-

izes when heated without emiting an acrid
odor.

Sulphated Ash: Not more than 0.1%

STARCH

Identification: Boil starch with 15 times its
weight of water and then cool. A translucent
viscous fluid or jelly appears which is col-
ored deep blue by an iodine solution. The
color disappears on warming and reappears
on cooling.

Acidity: Add 10 gms. to 100 ml. of alcohol
(70%) which has been previously neutral-
ized to phenolphthalein solution. Shake well.
Dry for one hour, filter and titrate 50 ml. of
the filtrate with 0.1 (N) NaOH, using
phenolphthaline solution as indicator. Not
more than 2 ml of 0.1 (N) NaOH is required.

Iron: Mix 0.5 gms. of vaseline with 10 ml.
of water. Add 0.5 ml. HCI and 0.3 ml. potas-
sium-ferrocyanide solution. The mixture
does not become blue within one minute.

Ash: Not more than 0.3% (maize starch),
0.6% (rice-starch), 0.3% (potato starch) and
0.3% (wheat are starch).

Loss on Drying: When dried to constant
weight at 105°, losses not more than 14.0%
of its weight (maize starch, rice starch and
wheat starch) or not more than 20.0% of its
weight (potato starch).

|
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GENERAL DESIGN AND
OBJECTIVES

A well-designed laboratory should provide
a safe physical environment and facilitate safe
work practices. To achieve this, there should be
direct communication and frequent discussions
between designers, contractors and those who
will occupy the laboratory. The laboratory
director will have a number of objectives:
e Suitability for current work requirements.

* Suitability for climatic and geographical
conditions.

* Adaptability to possible future needs.
* Energy efficiency.
e Minimum capital and running costs.

* Security from unlawful entry and animal
pests.

Because of necessity, a number of constraints
will be imposed:

*  Type of range of materials and expertise
available.

* National or local building or planning.
*  Budgetary controls.
* Nature of the site.

* Relationship or interaction between
laboratory-related clinical or other activities.

Laboratory Premises

Each building project is therefore a balance
of various objectives and constraints to achieve
an optimal design, meeting as many of the initial
objectives as possible. Essential health and safety
requirements should not be compromised,
statutory requirements must be met and basic
standards provided that are appropriate for the
various laboratory activities and their associated
hazards and risks.

The laboratory should provide for the health
and safety of its occupants, users and visitors
and protect the local and general environment,
including adjacent building and public places.
Planning for such an objective requires
knowledge and understanding of relevant
legislative controls, laboratory processes and
practical safety measures to control them, i.e. the
means of eliminating hazards or reducing risks
and/or mitigating their consequences.

LABORATORY TYPES AND
CLASSIFICATION

There are several different kinds of
laboratories. Designs suitable for one may not
be satisfactory for another. Even within a
laboratory, rooms may serve different purposes
and need different designs and services.
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Classification schemes are particularly
useful to the laboratory designer because the risk-
assessment approach matches the degree of
hazard to the containment level required and
other features necessary to provide a safe
working environment.

LABORATORY BUILDING

It should be designed and constructed
according to relevant local or national building
codes, particularly with regard to fire safety, the
provision of fire-resistant structural elements and
adequate means of escape.

In addition to the special requirements for
laboratory activities, the internal environment
must provide for the comfort of the occupants;
extremes of temperature and humidity must be
avoided. The provision and maintenance of a
comfortable internal environment may require
air-conditioning systems for the building as a
whole or for selected rooms or areas. These are
expensive to install and operate. Passive
measures such as a reflective “sunbreaker” shield
to protect the interior of the building against
direct solar radiation and the careful placement
of windows and other openings in the external
walls to create cooling air movement are cheaper
alternatives. Roofing materials should be heat-
reflective and have low thermal capacity and
conductivity.

Infestation by animals, birds, and especially
insects should be prevented where possible by
passive building features including fly-screens
or curtains over window openings or doorways,
traps or wire-mesh protection for drains and
similar piped supply wall openings. Waste should
be regularly removed from the premises, and the
waste disposal storage areas should be made well
away from buildings. This is necessary, and
appropriate facilities should be provided. The
overall capital and running cost of the building

will be related to its form, i.e. shape and size. In
general, a single-storey building is cheapest
provided that land is available.

BARRIER SYSTEMS

Containment or barrier systems are designed
to “contain” or separate the hazard from contact
with laboratory workers and with the immediate
building or general environment. Barriers may
be provided to contain hazardous substances at
source, thereby preventing their release into the
laboratory. They also include personal protective
equipment and administrative controls.

There are thus three tiers of barriers:
e Primary: Around the hazard.

* Secondary: Around the worker.

e Tertiary: Around the laboratory.

Primary and tertiary barriers are relevant to
laboratory design as they are provided by
equipment, engineering and architectural
features. Secondary barriers are concerned with
personal protection and hygiene.

VENTILATION REQUIREMENTS

Ventilation of the laboratory is one of the
most important design considerations in the
provision of a safe working environment. It is
also one of the least understood requirements and
certainly can be among the most costly to install,
maintain and operate. The purposes of the system
include the provision of a comfortable internal
environment and containment barriers by the
extraction and dilution of airborne contaminants.

LOCAL EXHAUST VENTILATION

Local exhaust ventilation (LEV) involves the
removal of relatively small volumes of
contaminated air. The system consists of a partial
enclosure or hood, a fan to generate air movement
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and ducting to convey air from the collection area
to a discharge point outside the building. Some
systems also incorporate air cleaning equipment,
e.g. high efficiency particulate air filters (HEPA)
for the removal of micro-organisms, and carbon-
filled filters to remove contaminants which may

NATURAL VENTILATION

The cheapest and simplest method of
ventilating the laboratory is by natural means. It
relies on external wind pressures and temperature
differentials to achieve movement of air into and
out of the laboratory through open windows, air-

Ventilation System

Components of a Laboratory Exhaust

Filters |

Discharge nozzle

Airflow sensor

be particles (other than micro-organisms), fumes,
gases or vapors. Poorly designed LEV systems
are common in many laboratories. Sound design
requires specialist engineering advice together
with a thorough understanding of the nature of
the chemical or microbiological hazards
(nosodes, poisons, heavy metals, etc), involved.

The simplest form of LEV is the capture
hood used to contain and remove the
contaminated, hot or malodorous exhausts from
equipment such as atomic absorption spectro-
photometers and those used in gas chromato-
graphy, or from solvent handing areas or
dispensaries.

bricks, pass-through ventilation grills or other
openings in the external structure of the building.
Natural ventilation is unreliable, as it is difficult
to control and its effects on the laboratory
environment are difficult to predict. Natural air
movements may spread contamination from the
laboratory into other areas of the building or
bring contamination into the laboratory (e.g.
exhaust gases from generators).

MECHANICAL VENTILATION

Mechanical ventilation systems can supply
air of the required quantity and quality to provide
for the comfort of the occupants, dilute nuisance
contaminants and replace contaminated air
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removed through LEV systems such as chemical
fume cupboards and biological safety cabinets.
In conjunction with a controlled exhaust air
system, air pressure can be maintained to ensure
a differential between the laboratory and its

containment in the event of a mains power
failure.

Mechanical ventilation systems require
expert maintenance.

The Role of Ventilation of Creating a
Negative Pressure Containment

Supply air a, b

bt

Extracted air C

O pa
ventilated

- -

-25

adjoining areas providing a constant air flow into
a containment laboratory (negative differential
pressure) or a flow from a “clean room”
laboratory (positive differential pressure) where
a sterile environment with a very low background
particle count is required.

Air supplied to the laboratory should be at
low incoming velocity to avoid draughts which
would be uncomfortable to the occupants or
would disturb the work processes or the
containment of ventilated enclosures. Ideally, air
should enter the safety or low-risk zone and be
extracted from the high-risk zone so that there is
a net movement of air from the clean to
contaminated or “dirty” area of the laboratory.

In high-risk laboratories, ventilated
enclosures should be connected to the emergency
electrical power system to provide continuous

SPACE REQUIREMENTS

Space should be provided for storage,
circulation routes, fixed items of equipment,
furniture and ancillary activities. Offices,
libraries, social and catering facilities may also
be required.

The minimum space requirement for the
laboratory is determined by the:
*  Number and type of processes or activities.
* Number and size of items of equipment.
e Number of occupants.

Laboratory space standards should be
derived from the ergonomic requirements of the
various processes. This includes the size of
equipment and furniture, and the critical
dimensions appropriate to the task to be
undertaken at each work station. These functional
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space requirements must be supplemented by the

following:

*  Special or high-risk procedures.

e Storage units including refrigerators and
freezers.

* Fixed equipment such as ventilated
enclosures.

e Furnishings, centrifuges and autoclaves.

»  Circulation areas for the occupants.

*  Movable equipment and trolleys.

* Laboratory services.
Space allocations should be based on

systematic analysis of laboratory tasks and other

functions rather than on rank or seniority.

INTERNAL SURFACES

Internal surfaces i.e. of floors, walls and
ceiling should be:

* Smooth, impervious, free from cracks,
cavities, recesses, projecting ledges and other
features that could harbor dust or spillage.

* [Easyto clean and decontaminate effectively.

*  Constructed from materials that are non-
combustible or have high fire-resistance and
low flame-spread characteristics.

The floor should be level or variations
accommodated by ramps rather than steps. It
must have sufficient structural strength for the
load put on it, particularly by heavy equipment
and storage cabinets; be resistant to forceable
chemical spills and frequent washing by
disinfectants and detergents. It should have a non-
slip surface and be easily repairable. Most of
these requirements are met by the use of a sealed
concrete floor painted with a epoxy-resin;
wooden flooring and floor blocks made from
stabilized soil can be covered by a bonded
continuous polyvinyl chloride sheet. Washing is
made easier if the junction between the floor and
walls is covered.

Suitable wall coverings include washable
emulsion, water-based gloss, egg shell paint
finishes, or epoxy paint systems. Tiled walls may
be used in wet or moist areas where frequent or
rigorous washing is required provided that a
suitable non-porous resin-jointing cement is used
to give a smooth surface.

The ceiling finish should be comparable to
that used for the walls. Ceiling should be solid;
suspended ceiling harbour pests and make
decontamination difficult after accidents have
occurred.

SERVICES

Most laboratories require centrally or locally
provided basic services including electricity,
running water, fuel gas and drainage. These may
be supplemented as necessary, according to
national codes or regulations by piped
compressed gases, compressed air, vacuum or
steam. Emergency or safety services such as
deluge showers and eye-wash stations, fire alarm
systems and emergency power supplies may also
be included in the laboratory services design
specifications.

Service installations should be designed and
constructed to facilitate safe access for case of
repair and maintenance.

ELECTRICITY SUPPLIES

The general principles of electrical safety
and the main requirements are summarized here:
» Sufficient socket outlets should be provided

for all electrical equipment to be supplied

individually, thus avoiding the use of long
lengths of flexible cables, extension reels,
multiple adaptors or distribution boards.

*  An emergency back-up supply for essential
safety equipment, refrigerated storage units
and incubators.
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*  The provision of a separate power circuit or
“clean” electrical supply for computers and
computer-controlled electronic equipment to
prevent mains interference.

* Local switches or other means of electrical
isolation adjacent to all equipment should
be provided unless switched socket outlets
are used.

* The mains supply distribution panel,
preferably located within the laboratory
safety zone should have all circuit fuses,
breakers or isolators clearly labelled with
provision for isolating incoming power to the
system as a whole or to individual circuits.

* Voltage stabilizers and surge devices to
protect equipment in areas with fluctuating
or intermittent supply.

LIGHTING

The level of illumination must be sufficient
to ensure that laboratory activities can be
undertaken safely, general hazards in the
laboratory can be seen easily and visual fatigue
and discomfort avoided. Inadequate lighting may
cause workers to approach the process or
equipment too closely thereby exposing them
more directly to hazards. Glare caused by
excessive contrast between adjacent surfaces, by
reflection from bright surfaces or from
unscreened lamps may cause distraction as well
as visual fatigue. Moving parts of machines may
appear stationary if the frequency of the motion
corresponds to that of the AC electrical supply
or is a sub-multiple of it (i.e. a stroboscopic
effect). Certain types of lamps commonly used
in laboratories produce harmful ultraviolet
radiation, e.g. germicidal, tungsten--halogen and
high-pressure mercury discharge light sources.

The general level of illumination at the
laboratory bench should be 300 to 500 lux,
although higher levels may be required for

supplementary tasks. Local lighting may be
necessary for visually demanding tasks as in
microbiology. Tasks involving accurate color
judgement will require high-color rendering
lamps.

WATER SUPPLY AND
DRAINAGE

The laboratory will require a reliable supply
of running water for washing and cleaning, and
as a coolant, solvent or process ingredient. At
least two sinks should be provided in each room,
one for general laboratory use and the other
reserved for hand washing. The supply system
should be fed directly from a water main or from
a cistern of sufficient capacity to hold a day’s
requirement so that laboratory activities are not
jeopardised by interruption in the public supply.
Materials used to construct the supply and
drainage systems should be resistant to and not
react with chemicals, disinfectants or other
materials which may come into contact with
them. The supply should be protected against
contamination by back-flow or siphonage caused
by pressure differentials in directly connected
clean and waste systems. The design and
construction of the system should avoid
excessive multiplication of Legionella and other
potential pathogens, e.g. from rodents. Bacterial
contamination of water systems can be prevented
by:

* Maintaining hot water tanks and supplies
above 50°C and cold water supplies below
20°C.

» Keeping storage tanks covered and readily
accessible for cleaning with drainage points
at the lowest possible level.

* Keeping pipework as short and direct as
possible.

e  Performing routine checks and maintenance
including, chemical and thermal disinfection
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and water treatment to inhibit corrosion,
scale formation and sedimentation.

Emergency facilities such as hydraulic hose
reels or water sprinkle fire extinguisher systems,
drench showers and eye-wash units should be
fed from a reliable source with sufficient volume
capacity and head of pressure to deal with the
emergency.

The drainage system should be capable of
conveying contaminated aqueous waste from the
laboratory to the public drainage system in pipes
and fittings of adequate capacity to handle the
maximum foreseeable volume and be constructed
of materials with the required heat and chemical
resistance. Certain hazardous aqueous wastes
have to be treated, neutralized or disinfected
before they are discharged into the public
drainage system. Plastic materials such as high
density polythene, polypropylene and polyvinyl
chloride may be used, but they can soften and
sag if exposed for long periods to hot liquids or
some organic solvents. Borosilicate glass has
very good chemical and heat resistance, is easy
to decontaminate, and is transparent thus
enabling blockages to be seen readily; it is
expensive, however, and difficult to install.
Copper or lead pipework must not be used if the
effluent contains azides because of the formation
and deposition of explosive metallic azides.
Stainless steel pipework is susceptible to attack
by hydrochloric and other acidic chloride
solutions.

FUEL GAS

Bunsen or other gas-fuelled burners are
required for heat sterilization, to heat
experimental apparatus and even for space
heaters. Gas may be supplied from a main service
by fixed pipework and outlets or from a liquefied
gas bottle or tank located outside the laboratory
building. Outlet valves should be of a positive

action type and the supply should be fitted with
readily accessible isolating stop-cocks or valves
and with change-cover connections.

PIPED COMPRESSED GASES

Compressed gases, including air or others
which may be highly flammable, toxic or
corrosive, may be delivered to the laboratory by
fixed pipes from supply cylinders or bottles
located outside the building. Such installations,
although appearing to be inherently safer than
keeping compressed gas cylinders in the
laboratory, raise a number of design issues. The
issues are beyond the scope of this textbook.

EQUIPMENT AND FURNITURE

The designer’s and planner’s concern is with
the suitability of equipment and furniture for its
intended use, its location within the laboratory
and provision of necessary services, e.g. supply
of electricity. The essential considerations are:

*  Choice of material for work surfaces depends
on whether it needs to be resistant to
chemicals, disinfectants, detergents, high and
low temperatures, abrasion and impact, as
well as ease of cleaning or decontamination.
The surface should be sufficiently durable
to withstand heavy use.

*  Under-bench units or cabinets may be floor-
standing, fitted with castors, suspended or
cantilevered from the bench frame. The
design should permit easy floor cleaning and
decontamination beneath the units and
facilitate the interchange of units to give
flexibility for activity needs.

e The work surface and frames of benches and
tables should be sufficiently strong and stable
to carry the equipment load.

*  Furniture should be ergonomically designed
with respect to the height and reach of the
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average operator and whether they are seated
or standing; the relative positioning of
furniture and equipment should reflect
activities which are related or sequential to
one another.

e Shelves and over-bench cupboards should be
low enough for their contents to be easily
reached.

* The color and surface texture of furniture
and equipment should be chosen to reduce
glare and reflection and to enhance
environmental comfort and morale; where
possible neutral colors should be chosen.

e Large equipment and furniture should be
placed where they do not compromise the
circulation and emergency routes, disturb air
flow to ventilated enclosures, or cast
shadows on work surfaces.

STORAGE FACILITIES

Space should be allocated within the
laboratory for adequate and safe storage of
frequently used items; otherwise, stores will
enrich into the work areas, passageways and
corridors. Highly flammable liquids and gases,
and other combustible materials such as paper
and plastic goods, combine to create a significant
risk to the laboratory in the event of fire. Storage
of materials in passageways and corridors
impedes movement and may be the cause of
“collision” accidents. For these reasons and to
prevent the accumulation of little-used materials,
it is advisable that storage facilities are provided
for restricted quantities of frequently used items
consistent with daily requirements. Quantities in
excess of these should be confined to a storeroom
outside the laboratory or kept in a separate
building. Laboratory storage facilities include
under-bench units, drawers and shelves for
chemical reagents and solvents, equipments,
disposables and other consumables.

Special storage requirements are needed for
the following:

*  Compressed gas cylinders which are kept in
the laboratory should be restricted to those
gases in actual use or connected to a system
or item of equipment awaiting use. Cylinders
should be secured to a stable fixture or placed
in a cylinder trolley. Ventilated gas cylinder
cabinets are available which protect the
cylinder against physical damage and fire,
and laboratory personnel against gas leaks.

*  Highly flammable liquids, other than reagent
bottles of 500 cc capacity or less, should be
stored in fire-resistant cabinets with lipped
shelves; cabinets should not have ventilation
grills or other openings because they destroy
the fire resistance and integrity and allow
solvent vapor to escape into the laboratory.
Such chemicals should not be stored in
domestic refrigerators or freezers because of
the risk of fire or explosion initiated by
sparks from thermostats.

¢ Volatile, hazardous or obnoxious chemicals
or those with high vapor pressures should
be stored in a ventilated cabinet which has
an exhaust to the outside; they should not
be stored in fume cupboards.

e Toxic chemicals including scheduled or
listed poisons and drugs and “notorious”
chemicals which are widely recognized as
poisonous by non-laboratory staff should be
kept in a secure, locked store within the
laboratory and be accessible only to
authorized users.

STORAGE OF CHEMICALS

With few exceptions, chemicals kept in the
laboratory are hazardous (e.g. toxic, corrosive,
flammable). Quantities should be restricted and
controlled to limit any loss or damage due to fire
or spillage of substances hazardous to the
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environment as well as the occupants of the
buildings.

Stored chemicals should be protected against
laboratory activities, extremes of temperature and
the possibility that they might be knocked over
or broken. Bottles containing hazardous
chemicals should be kept in a secondary outer
container or on chemically-resistant trays or
lipped shelves at low levels. Incompatible
chemicals are those which react together
violently or release highly toxic or flammable
products. They should be kept apart in separate
storage units or cabinets in separate areas of the
laboratory or, if in small quantities, in robust
double containers. Hazardous chemical storage
cabinets should be located in the high-risk zone
of the laboratory but not immediately adjacent
to high-risk activities or processes.

BIOLOGICAL AND CLINICAL SPECI-
MENS AND MATERIALS

Temperature-controlled storage facilities,
including cold rooms, freezers or refrigerators,
are necessary for the storage of biological and
clinical materials to prevent deterioration and the
growth of unwanted organisms. Domestic
freezers and refrigerators are suitable for the
storage of biological specimens but those used
for particularly delicate organisms or important
specimens should be connected to socket outlook
provided with an emergency back-up supply
which should in turn be fitted with power failure
alarms. Unless spark-proofed, domestic
equipment should not be used to store specimens
preserved in low flashpoint solvents.

LABORATORY WASTE

Storage facilities should be set aside for
laboratory waste prior to treatment and disposal
either within the laboratory or elsewhere.
Suitable leak-proof or fire-reductant containers
should be provided to allow for the segregation

of chemical residues, used solvents, infectious
or contaminated materials, etc.

EMERGENCY AND OTHER
SAFETY PROVISIONS

All laboratories should have contingency
plans for dealing with accidents and natural
disasters like, fire, flood, storm, earthquake, etc.

These plans should include the following:

» List of emergency services viz., medical,
engineering, supply services, etc.

* Identification of high-hazard zones.

e List of at-risk personnel.

* List of hospitals, doctors and treatment
facilities.

*  Sources of drugs and special equipment.

Notices should be displayed prominently
giving the following information and telephone
numbers:

* The laboratory itself (emergency services
may not know where it is).

»  Fire service.

* Ambulance service.

e Medical and first-aid services.

» Laboratory director and safety officer.
* Police.

*  Water, gas and electricity services.

*  Engineer.

Appropriate facilities and services should
therefore be provided and they include:

*  Emergency or secondary electrical supplies
from a stand-by generator or batteries to
power essential safety and other equipment,
at least for a limited time period e.g.
emergency lighting, security alarm systems,
fire alarm and detection systems, ventilated
enclosures and temperature-regulated
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equipment in high-level containment
laboratories.

» Fire alarms, smoke detectors, sprinklers,
extinguishers and fire blankets.

*  First-aid equipment.
*  Spill kits for the containment, treatment and

removal of biological, chemical or
radioactive materials.

* Emergency telephone or alarm to summon
assistance or the emergency services.

* Aclearly labelled and accessible safety panel
containing stop-clicks, valves or switches to
isolate all mains or piped services to the
laboratory.

MODERNIZING EXISTING
PREMISES

The principles outlined in this chapter apply
equally to the refurbishment of an existing
laboratory. Most laboratories have a finite life
span and although minor modifications may be
made at frequent intervals, the accommodation
and services will need eventual replacement to
cope with new work processes, altered staffing,
outdated or inadequate electrical and mechanical
services and plants. Major refurbishment
programmes provide the opportunity to asses the
health and safety needs of new processes and
review continuing activities. Existing
laboratories and their equipment, furniture and
fittings may require extensive cleaning and
decontamination before stripping out and
reconstruction can begin.

PERSONAL HYGIENE AND
PRECAUTIONS

Very high quality of personal hygiene should
be maintained. The laboratory workers must use

clean aprons, gloves, masks, etc, which are either
dispossible or freesingly laundered.

PROTECT THE EYE

Eye protection should be worn at all times
when working in the laboratory; special safety
spectacles should be used by everyone as normal
prescription spectacles are not usually made with
safety-glass lens.

WORK SAFETY

Do not play around in the laboratory and do
not attempt unauthorised experiments.

NO EATING OR DRINKING

Do not eat or drink in the laboratory, or use
laboratory equipment for storing or holding food
or drink, and do not touch your mouth or face
with laboratory chemical or glassware.

AVOID SKIN CONTACT

Avoid getting chemicals on your skin, even
solids, and wash off any contamination with large
volumes of water. Immediately remove any
clothing contaminated with corrosive substance
safely and protection are more common then
good appearance.

WEAR PROTECTIVE CLOTHING

Wear appropriate protective clothing and
shoes, and avoid loose hair that might catch
moving equipment or dip into open solutions.

USE FUME HOODS

Only use toxic substances under fume hoods
where there is adequate extraction.

KNOW SAFETY PROCEDURES

Familiarize yourself with the location of
safety equipment and safety procedures.
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SURROUNDINGS

A homoeopathic pharmacy or laboratory or
manufacturing unit should not be built near
an open sewage, public lavatory or
unsanitary surroundings.

It should also not be near factories producing
smoke, dust and any kind of obnoxious
fumes or gas.

The general environment should be as far as
possible non-polluting.

ROOM

An air-conditioned homoeopathic laboratory
1s the ideal one, if not, there must be well
circulating air with sufficient exhaust
arrangements.

Room temperature has much influence in the
preparation and preservation of
homoeopathic drugs and medicines. Too
much heat or cold is injurious; too much cold
may crystallise some mother tincture or they
may become turbid.

The room should have no strong direct
sunlight, dampness or darkness.

The room should be perfectly dry, clean and
free from any kind of dust, smoke or any
strong fetid odor, as they destroy the
medicines, especially the potentised
medicines.

The laboratory should be spacious enough
providing separate departments.
i. Manufacturing:
a. Mother tinctures.
b. Potentisation.
c. Trituration.
ii. Bonded laboratory for manufacturing
alcohol:
a. Raw material store.
b. Factory or laboratory or furnace.
c. Finished products store.
d. Room for permissible products by
government excise department.
iii. Analytical laboratory.
iv. Cloak rooms for the staff.
v. Finished products:
a. Raw spirits.
b. Potentised goods.
c. Mother tinctures.
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vi. Packing departments.
vii. Administration.

6. There should also remain sufficient space for
inter-departmental free movement.

7. The laboratory should be provided with
burning gas, electricity and sufficient
quantity of water for washing and cleaning
purposes.

8. The attached separate analytical laboratory
should be well equiped with various
scientific apparatus, instruments and
appliance, for identifying and testing the
purity and quality control of homoeopathic
drugs and medicines.

9. Walls of the rooms should be washable.

FURNITURE

1. They should be of seasoned wood, well-
polished, kept clean, and be well-cared.

2. All the laboratory tables must be provided
with marble or sun-mica tops.

The lab should be moderately furnished.

4. Newly polished furniture is first dried and
then washed.

5. Drawers should be made so that medicine
can be kept away from each other.

LABORATORY EQUIPMENT

All homoeopathic manufacturing labora-
tories have an analytical laboratory attached to
it. There they identify and test the purity of
homoeopathic drugs.

Manufacturing Laboratory:
- Mortar and pestle.

- Spatula.

- Presses.

- Bottles.

- Corks.

- Chopping board.

- Chopping knife.

- Balance.

- Spoon.

- Funnel.

- Water-bath.

- Measuring cylinder.

- Volumetric flask.

- Burettes.

- Pipettes.

- Graduated dropping pipette.
- Graduated conical testing glasses.
- Percolater, etc.

Analytical Laboratory:

- Analytical balance.

- Rough balance.

- Hot air over.

- Water bath.

- Vacuum pump.

- Microscope.

- Thermometer.

- Hydrometer.

- Various glass apparatus.

ARRANGEMENT

The working room as well as the store rooms
for raw materials and finished preparations
should be separate ones.

Each raw material and each finished product
should be properly kept.

Each finished product should be well-
stoppered and properly labelled.

The raw materials and the finished products,
i.e., mother tinctures, potentised medicines
and triturations, should be kept separately.

Drugs having strong odor should always be
kept separatly, and away from other drugs.
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6. Drugs should be stored in closed cupboards,
away from direct sunlight.

WORKERS

1. They musthave a cloak room to change their
clothings and shoes.

A

Dresses must be clean and sterilised.

The shoes must be washable.

They should wear a mask and head covers.
Workers must wash their hands and feet with
disinfectant soaps.

The workers should be free from all
contagious diseases.
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SOLUTION AND DILUTION

SOLUTION
Definition

When two or more substances are mixed to
form a single, homogenous phase, it forms a
solution. One of the substances is the solvent and
the other or others (solutes) are said to be
dissolved in it.

The constituents of a solution may be solid,
liquid or gaseous. The solvent is normally the
substance that is present in greatest quantity,
although when one of them is a liquid this is
considered to be the solvent even if it is not the
major substance.

Characteristics of a True Solution

*  Constituents cannot be distinguished by their
surfaces of separation.

*  Constituents cannot be separated by filtration
or such forces as gravity.

* Constituents can be again obtained in their
pure form by crystallisation, evaporation, etc.

¢ Constituents retain their characteristic

Laboratory Methods

properties in the solution though they may
not be absolutely identical to the properties
possessed when they existed separately.

Constituents of a Solution

Solvent: A substance, usually a liquid, that
dissolves another substance or substances. The
most common solvent is water. Typical organic
solvents are petroleum distillates (in glues),
esters, ketones, etc.

Solute: A substance that dissolves in another
substance.

Concentration of Solution

The concentration of a solution depends
upon the quantity of solute contained in a definite
weight or in a definite volume of the solution.
Solutions with high solute contents are called
concentrated solutions and those with low solute
contents are called dilute solutions. Concentrated
solution are of 3 types:

* Unsaturated Solution: Solution that is
capable of dissolving more solute than it
already contains at the same temperature.

¢« Saturated Solution: Solution obtained
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when a solvent (liquid) can dissolve no more
of a solute (usually a solid) at a particular
temperature. Normally, a slight fall in
temperature causes some of the solute to
crystallize out of solution.

e Supersaturated Solution : The state of a
solution that has a higher concentration of
solute than would normally be obtained in a
saturated solution.

Many solutes have a higher solubility at
higher temperatures. If a hot saturated solution
is cooked slowly, sometimes the excess solute
does not come out of solution. This is an unstable
situation and the introduction of a small solid
particle will encourage the release of excess
solute.

Tests for Degree of Concentration (or
Saturation) of Solution

To access the degree of saturation of a given
solution, an additional amount of solute should
be added to the solution.

i. If the solute dissolves either partially or
wholly, the given solution was unsaturated.

11. If the solute does not dissolve, the solution
was saturated.

iii. If the solute does not dissolve and more
solute is precipitated, then the solution was
supersaturated.

DILUTION
Definition

It is the process of reducing the concentration
of a solution by the addition of a solvent.

The extent of a dilution normally indicates
the final volume of solution required. A five fold
dilution would mean the addition of sufficient
solvent to make the final volume five times the
original.

GENERAL LABORATORY
METHODS FOR PURIFICA-TION
IN HOMOEOPATHIC PHARMACY

Sedimentation.
Decantation.
Filtration.
Evaporation.
Distillation.
Sublimation.
Crystallisation.

© NSk

Precipitation.

SEDIMENTATION AND DECANTATION

It is the process in which the heavier particles
in a suspension settle down when it is allowed
to stand for sometime. This technique of
separation is used when the particles in
suspension are not fine and hence they settle
down easily. This is the easiest way of separating
an insoluble solid from a liquid.

The supernatant liquid can be easily decanted
without disturbing the sediment. The process of
sedimentation followed by decantation is
employed to separate a mixture of a liquid
component and an insoluble solid component
heavier than the liquid component.

FILTRATION

It is a technique where suspended solid
particles in a fluid are removed by passing the
mixture through a porous barrier, usually paper
or cloth. The particles are retained by the paper
or cloth in the form of residue and the fluid passes
through to make up the filtrate. Soot may be
filtered from air and suspended solids may be
filtered from water, this way.

Decantation is done prior to filtration. If one
does filtration without decantation, the filter
paper used for filtration will be choked or



Laboratory Methods

141

clogged with the solid/semi-solid matter and the
fluid constituent will not be able to pass through.

Process of Filtration

Apparatus Required:
¢ Beakers.
¢ Glass rod.

*  Glass funnel.
*  Filter paper.
* Ring clamped in stand.

Procedure:

1. Mix a spoonful of sand in 10 ml. of water
taken in a beaker.

2. Fold a filter paper in the form of a cone and
fit it in a funnel after moistening it a little.

Filtration

3. This funnel (with the filter paper) is placed
on a ring clamped to a stand.

4. Place the other empty clean beaker under the
funnel so that the stem of the funnel touches
the inner side of the beaker.

5. Now pour the solution from the other beaker
on the thicker side of the filter cone along

the glass rod which is held against the spot
of the beaker.
6. The sand gets left on the filter paper as

residue while the water passes through and
collects in the beaker below.

Special Process of Filtration

I. Rapid Filtration:

This is filtration done under reduced
pressure. As filtration under the normal process
takes long, the rapid filtration process is adopted.

Apparatus Required:

*  Buchner funnel: It is a special funnel fitted
with a porous plate. It acts as the filtering
medium.

*  Conical flask with a side tube.

«  Filter paper.

*  Water pump.

Procedure:

1. The funnel is fitted to the mouth of the
conical flask with the help of a rubber
stopper.

2. Connect the side tube to a water pump
through a pressure tube.

3. Cover the porous plate in the funnel with a
fulter paper cut exactly to its size.

4. Pour the mixture to be filtered into the
funnel.

5. On running the water pump, filtration is
carried out.

II. Hot Filtration:

This is carried out when one of the
components of the mixture is soluble in hot water
and insoluble in the cold. Such a solution is made
at high temperature and as the solution cools the
substances precipitate out during ordinary
filtration.
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Rapid Filtration

Apparatus Required:
*  Buchner funnel.
*  Filter paper.

*  Double walled copper cone, containing hot
water to keep the mixture hot during
filtration.

Procedure:

1. The funnel with the filter paper is put in the
double walled copper cone containing hot
water.

Hot Filtration

2. Pour the solution to be filtered into the funnel
and filtration takes place.

DIFFERENCE BETWEEN DECANTA-
TION AND FILTRATION

Decantation

Filtration

1. Only the floating
solid substances are
sedimented.

2. The solid substances
sediment as their
weight is more than
that of water.

3. Decantation of
minute floating sub-
stances is difficult
and time consuming.

4. In a colloidal solu-
tion, floating subst-

The floating solid
substances are left on
the filter as residue.

It is not dependant on
the weight of the
solid substances.

Filtration of minute
floating substances is
carry and less time
consuming.

Filtration through a
special membrane

ances cannot be | separates floating

separated by decanta- | substances from a

tion. colloidal solution.
EVAPORATION

It is the process in which a liquid turns to a
vapor without its temperature reaching boiling
point. A liquid left to stand in a saucer eventually
evaporates because, at any time, a proportion of
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its molecules will be fast enough (have enough
kinetic energy) to escape through the attractive
intermolecular forces at the liquid surface, into
the atmosphere. The rate of evaporation rises
with increased temperature because as the mean
kinetic energy of the liquid molecules rises, so
will the number possessing enough energy to
escape.

DISTILLATION

It is the process of purification of liquid
substances by first converting it (at its boiling
point) into its vapor state through the application
of heat or by reduction of pressure. This is known
as vaporisation and then converting the solid
vapor into the original liquid state by cooling.
This process is known as condensation and the
liquid collected in the receiver is called distillate.

This is a rapid process better than
evaporation (or vaporisation) as the liquid
(solvent) can be recovered. However, the main
disadvantage is that some substances, which may
be dissolved in it, may get decomposed, if they
are unstable at the boiling point of the liquid and
hence, the dissolved substance may not be
obtained back in its pure original form.

Process of Distillation
Apparatus Required:

* Leibig’s condenser: A two-chambered vessel
with a central tube jacketed by a water-tube.
The water-tube has two side tubes near its
ends. The lower side-tube is attached to a
water tap through a rubber tube. On opening
the tap, water enters the jacket-tube, cooling
the central tube. The water then comes out
through the second side tube which is at the
upper end.

*  Flask: 2; round bottomed; one distilling flask
and one receiving flask (to collect the
distillate).

Distillation

Bunsen burner.
Tripod stand.

Wire gauze.

Procedure:

L.

Take the substance to be distilled in a round
bottomed distilling flask which has a side-
tube at the top. This side tube is connected
through a board cork to one end of the
Leipig’s condenser. The other end of the
condenser is inserted into another round
bottom vessel, called the receiver, to collect
the distillate.

Close the mouth of the distilling flask with
arubber cork. A thermometer is inserted into
the cork for noting the temperature of the
issuing vapor.

The distilling flask is placed on a tripod stand
over the wire gauze and kept in position with
the help of a clamp stand. To avoid unusual
bumping of the boiling liquid, a few glass
beads or small pieces of porcelain ware are
dropped in it.

The liquid in the distilling flask is then
heated. Vapors are produced when the
boiling point of a particular liquid is reached.
The vapors come out of the side tube of the
flask and pass through the condenser, where
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they cool down and condense to the liquid
form and collect in the receiver.

Special Process of Distillation

A. Fractional Distillation

This process is used for the separation and
purification of organic liquids present in a
mixture. These liquids have different but
somewhat close boiling points and may be
separated from one another more or less
completely by this process. To achieve such
separations, a condenser with a fractionating
column are used instead of a single straight
condenser. The fractionating columns are so
designed that the vapors of higher boiling liquid
(less volatile) are preferentially condensed and
they return to the distilling flask, where as the
vapors of low-boiling liquid (more volatile) are
allowed to pass on and condense to liquid in the
condenser. Thus this way, separation of liquids
is made possible.

As long as a particular liquid is being
distilled, the temperature, recorded by the
thermometer (inserted in the distilling flask or

More volatile

Fractional Distillation

in the fractionating column), is maintained and
the liquid is collected in a receiver. As soon as
the next higher boiling liquid begins to distil,
the temperature changes and the receiver is also
then changed, this way, pure liquids are collected
separately.

B. Distillation Under Reduced Pressure
(Vacuum Distillation)

Atmospheric pressure affects distillation of
a liquid, as its boiling point depends upon the
prevailing atmospheric pressure. If the pressure
over a liquid is lowered by some means, its
boiling point is also lowered. Liquids susceptible
to decomposition at their normal boiling points
are distilled at reduced pressures when they boil
at lower temperatures.

This can be done by connecting the distilling
flask, through the condenser and receiver, to a
suction pump (either a water pump or an oil pump
depending on the extent of vacuum to be created).
The remaining procedure is similar to simple or
fractional distillations.

Distillation is employed for the purification
of

i. Water.

ii. Alcohol.

SUBLIMATION

It is the conversion of a solid to its vapor
state without passing through the liquid phase
on heating and vice versa, on cooling
(condensation).

Solid

Vapor

cooling
The result or product of sublimation is
known as sublimate.
Some substances that do not sublime at
atmospheric pressure can be made to do so at
low pressures.
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This process is used in the purification of Procedure:

iodine, camphor, naphthalene, sulphur, 1.

ammonium chloride, benzoic acid, etc. It helps
separate these solids from other common, non-

volatile solids like charcoal, sand, etc. b
Funnel
3.
Filter paper
Sand-bath 4.
= Bunsen burner 5
Sublimation Sublimate
Process of Sublimation 6.
Aim:
Separate the ingredients of a mixture of sand
and iodine (or camphor) through sublimation. 7.

Principle Behind the Separation:

Of the two ingredients of the mixture, iodine
(or camphor) can be sublimed only. Therefore,

Mix the mixture of sand and iodine (or
camphor) with the help of a mortar and
pestle.

Transfer the above mixture to an
evaporating basin which is placed on the
sand-bath over the tripod stand.

Cover the mixture in the basin with an
inverted funnel. The outer surfaces and
the stem of the funnel are wrapped with
filter paper soaked in water.

Now, the basin with the mixture is slowly
warmed on a bunsen burner lit below the
sand-bath.

Iodine (or camphor) will sublime and
collect on the cool inner surfaces of the
funnel in the form of small violet crystals
in case of iodine or white crystals in
camphotr.

After sublimation is supposed to be
complete, put off the burner and take the
basin out of the sand-bath. Allow it to
cool.

The funnel is now taken out and the
iodine (or camphor) is collected on
scrapping the inner surfaces of the
funnel.

it is possible to separate sand from iodine (or ~DIFFERENCE BETWEEN DISTILLA-

camphor) by the process of sublimation. TION AND SUBLIMATION
Apparatus Required: Distillation Sublimation
*  An evaporating porcelain basin. 1. Ttis conversation of a | It is conversion of a

e A funnel with a long stem and wide mouth.

liquid substance into its | Solid to its vapor with-
vapor state on heat-ing | out passing through

» A few pieces of filter paper. and vice versa. the liquid phase and

* A mortar and pestle. vice versa.

* A tripod stand. Liquid Heat Vapor . Heat

*  Sand-bath. Cool Solid — Vapor

¢ Bunsen burner.
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2. Liquids are generally

eligible for distillation.

. Any kind of liquid can
be distilled.

. Boiling point of the
solution is constant.

Solids like 1iodine,
camphor, sulphur, etc.
are generally eligible.

Not all solids can be
sublimed.

Boiling point of the
solution if not constant.

CRYSTALS AND CRYSTALLISATION

Any substance with an orderly three-
dimensional arrangement of its atoms or
molecules, thereby creating an external surface
of clearly defined smooth faces having
characteristic angles between them is known as
crystals. Example: Common salt, it is cubic.

Each geometrical figure or form, many of
which may be combined in one crystal, consists
of two or more faces, for example, dome, prism
and pyramid.

Crystallization: It is the formation of
crystals from a liquid, gas or solution.

* FExamples: Each solid has got its own
crystalline form. Crystal of common salt
(Natrium mur., NaCl.) are cubic. Crystals of
alum (Alumn.) are double pyramid.

If a perfect crystal is broken, it breaks into
smaller crystals, all of which are similar to the
bigger mother crystal. Solids which have no
crystalline shape are known as amorphous solids,
e.g. Carbon, Sulphur, etc.

Crystallisation is done by cooling a saturated
solution of a solid in a liquid, when crystals with
definite geometric shapes come out gradually
from the solution and collect at the bottom.

This process is generally used in purification
of sugar of milk in Stapf’s process.

il

A mineral can often be identified by the
shape of its crystals and the system of
crystallization determined. A single crystal can
vary in size from a sub-microscopic particle to a
mass of some 30 m. or 1100 ft. in length.

Methods of Crystallisation

The following methods may be adopted to
bring solids to their crystalline form:

* By evaporating a saturated solution of a solid
in a liquid.
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Sodium chloride
I___l -
-
A = 57 >e]

Sodium

Chloride
Q ion (CI) O ion (Na*)

By sublimation followed by condensation of
substances which have no liquid state.

By solidification of a melted substance.

Process of Crystallisation

Apparatus Required:

Beaker.
Bunsen burner.
Filter paper.
Sugar.

Water.
Blotting paper.
Stirrer.

Procedure:

1.

In a beaker, mix sugar and water with the
help of a stirrer.

Heat the mixture to boiling and stir till no
solid particle is left behind.

Filter this mixture over the bunsen burner
till the solution becomes concentrated by
evaporating the watery portion of the
solution.

Keep this concentrated solution in a cold
place in a beaker. After a day, crystals are
seen at the bottom of the beaker.

5. Decant the liquid portion in the beaker and

dry the crystals on a blotting paper.

To Increase the Size of Crystals
Apparatus Required:

Beaker.
Bunsen burner.
Thread.
CuSO,.

Stand.

Water.

Procedure:

Make a solution of CuSO, in a beaker.
Concentrate it by heating on a bunsen flame.

Tie a crystal of CuSO, to a string and suspend
it in the CuSO, concentrated solution with
the help of a stand.

As the solution becomes cold, CuSO, from
the solution is deposited around the
suspended CuSO, crystal. As aresult, the size
of the crystal increases.

Water of Crystallisation

When a substance crustallises out of a

saturated solution, it may do so in combination
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with one or more molelcules of water. These
molecules of water are known as ‘water of
crystallisation’. It can also be explained as water
chemically bonded to a salt in its crystalline state.
The number of water molecules thus crystallised
depend upon the temperature at which
crystallisation takes place.

For example, in copper (II) sulphate, there
are five moles of water per mole of copper
sulphate, hence its formula is CuSO,. SH,O. This
water is responsible for the color and shape of
the crystalline form. When the crystals are heated
gently, the water is driven off as steam and a
white powder is formed.

A
CuS0,. SHZO(S) — CuSO, o SH,O ®
Blue White
PRECIPITATION

It is the process in which two solutions with
different substances dissolved in it are mixed, as
a result of which a new substance is formed,
which is solid and insoluble. As it is solid and
insoluble, it falls out of solution in a solid state
which is called ‘precipitate.’
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Various types of apparatus, instruments of
appliances, equipments and accessories, utensils,
etc. are reqired for the homoeopathic pharma-
ceutical purposes. Apart from the instruments for
manufacturing purpose, other instruments and
utensils for proper storage; analytical laboratory,
standardisation, quality inspection and control
are also necessary for a standard homoeopathic
manufacturing concern. Some of them are
mentioned as follows:

*  Analytical balances.
*  Graduated flasks.

* Burettes.

e Pipettes.

*  Graduated cylinders.
*  Burmners.

* Hot plates.

* Electric ovens.

* Air baths.

e Infrared lamps.

» Heaters.

* Desicators.

*  Dry boxes.

*  Water bath.

»  Stirring rods.

Instruments

Boiling rods.
Test tube.
Thermometer.
Funnel.

Cork.
Stoppers—glass.
Chopping board.
Chopping knife.
Press.

Sieve.

Spatula.

Mortar and pestles.
Glass retort.
Tripod stand.
Wire gauze.
Crucibles.
Porcelain basin.
Microscopes.
Percolator.
Pyknometer.
Hydrometer.
Lactometer.

Alcohol meter.
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BALANCES

They are used for determining weights of different substances. Most quantitative chemical
processes depend at some stage, upon the measurement of mass; it is by far the commonest procedure
carried out by the analyst. Many chemical analyses are based upon the accurate determination of the
mass of a sample, and the mass of a solid substance produced from it (gravimetric analysis), or upon
ascertaining the volume of a carefully prepared standard solution (containing an accurately known
mass of solute) which is required to react with the sample (titrimetric analysis). For the accurate
measurement of mass in such operation, an analytical balance is employed; the operation is called
weighing, and invariably reference is made to the weight of the object or material which is weighed.

Different types of balances used in the laboratory are mentioned below. Sensitivity of the balances
vary. Sensitivity corresponds to the smallest mass that makes the pointer move over one division on
the scale, e.g., if the sensitivity of a balance is 1 mg., it means that a mass of atleast 1 mg. is needed
to move the pointer.

Only standard weights and measures must be used. They should be properly constructed, used
skillfully and protected from damage. Balances should be periodically checked to obtain accurate
results.

UNITS OF WEIGHT

Milligram

Centigram

Decigram

Gram

Kilogram

Abbreviation

mg(10° g)

cg(102g)

dg(10'g)

g

kg(107 g)

Correspond-
ing value

1/1000 g

10 mg
1/100 g

100 mg
1/10 g

1000 mg
1/1000 kg

1000 g

TYPES OF BALANCES

a.

Physical Balance or Weighing Platform
Balance or Beam Balance: They are used
for weighing larger quantities, where finer
accuracy is not needed. They are of three

varieties:

1.

ii.

iii. Horn-pans Scale: For weighing milk | [/
sugar and poisonous substances.

Chemical Balance: It is used for minute
quantities where fine degree of sensitivity is

Brass-pans Balance: For serving
prescriptions (i.e., compounding

purpose).

Glass-pans Scale: For hydroscopics (for @
substances which absorb moisture) and
caustics (for substances which corrode).

needed as in chemical analysis.

gl

Chemical Balance
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A Weight Box Used with Chemical Balance

c. Single Pan Balance: An important
development has been the replacement of the
two-pan balance with its three knife-edges
by a two-knife single-pan balance. In this

Graticule
Dial-operated weights

Single-pan Balance

instrument, one balance pan and its
suspension is replaced by a counterpoise, and
dial-operated ring weights are suspended
from a carrier attached to the remaining pan
support. In this system, all the weights are
permanently in position on the carrier when
the beam is at rest, and when the object to
be weighed is placed upon the balance pan,
weights must be removed from the carrier

to compensate for the weight of the object.
Weighing is completed by allowing the beam
to assume its rest position, and then reading
the displacement of the beam on an optical
scale which is calibrated to read weights
below 100 mg. Weighing is thus
accomplished by substitution. It is basically
used where putting in and putting out of
weights is not required.

d. Electronic Balance: The standard modern
mstrument is the electronic balance, which
provides convenience in weighing coupled
with much greater freedom from mechanical
failure and greatly reduced sensitivity to
vibration. It eliminates the operations of
selecting and removing weights, smooth
release of balance beam and pan support,
noting the reading of weight dials and of an
optical scale, returning the beam to rest, and
replacing weights which have been removed.
With an electronic balance, operation of a
single on-off control permits the operator to
read the weight of an object on the balance
pan immediately from a digital display. Most
balances of this type can be coupled to a
printer which gives a sprinted record of the
weight.

Now let us discuss a few commonly used
balances:

Open Two-pan Balance

This has two pans, supported by shafts. It
may be designed for separate weights, as
illustrated, or incorporate a graduated arm with
sliding weights (“Harvard Trip Balance™). It is
used to weigh large amounts (upto several
kilograms) when a high degree of accuracy is
not required e.g., 22.5 g., 38 g, 8.5 g, 380 g.

Sensitivity: 0.5 g (500 mg.).

If the pans are made of easily scratched or
corroded material, protect them with rings cut
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Two-pan Balance

out of strong plastic or old X-ray films of equal
weight.

Set of weights for use:

500 gms. 1 no. 10 gms. 1no.
200 gms. 2mnos.[ 1gms. Ino.
100 gms. 1no. | 2gms. 2nos.
20gms. 2nos.[ lgm. 1no.

Set of Weights for Use With
Open Two-Pan Balance.

Dispensing Balance

It must be kept in a closed cupboard after
use.

Analytical Balance or Chemical Balance

The Chemical balance is commonly known
as the Analytical balance. This balance has two
pans suspended from a cross-beam inside a glass
case.

Dispensary Balance

This balance also has two suspended pans
but it has no glass case and no rests.
Sensitivity: 5 -10 mg.

The dispensary balance is more accurate than
the open two-pan balance, but can weigh only
up to 50 gms.
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Sensitivity: 0.5 mg.-0.1 mg., depending upon
the model.

Components of the Balance

The entire balance is placed in a glass case
to protect if from dust and fumes and to avoid
drastic of air while weighing.

i i)
AS, ler':‘— K%mfa AS,

=y
w_/ KE Ki
1 r Ea . /?\'\-_\'
N AN
3 hY
< ™,
M,
P Pt P
F i -
0 rd { i—lHr-H— ——
i =) i
=+ = o

Components of the balance

CB-Cross-beam.

KE-Knife edges (KE , KE,, KE,).

S-Stirrups (S,, S,).

Pt-Pointer.

P-Pans.

B-Beam release screw (or pan arrester control).
AS-Adjusting screws (AS , AS)).

1. The Balance

The essential parts of a common chemical
balance are :

*  The Crossbeam or Balance Beam: 1t is the
structure from which the pans are suspended.
It is a horizontal metal or alloy casting,
generally a thin bar, capable of turning freely
about the fulcrum.

*  Knife Edges: These are sharp steel pieces in
the middle of the crossbeam. They support

Sets of Weights Use With Analytical Balance
Single pieces: 1, 2, 5, 10, 20, 50, 100, 200 and
500 gms.

Single fractional pieces: 2, 5, 10, 20, 50, 100, 200
and 500 mg.

the beam at the centre, which is called the
fulcrum. The sharp end of the knife-edge
rests on a small plate of steel or agate to
minimise friction. At the ends of the beam,
two similar agate knife-edges are attached.
Their sharp edges are pointed upwards. They
suspend the pans.

The Stirrups or Pan Supporters: These rest
on the terminal knife-edges. In good quality
balances, these are provided with agate
pieces attached at the lower surfaces of their
upper arms. Hooks are furnished at the lower
end, from which the pans are suspend. The
distance from the fulcrum to the centre of
gravity of the stirrups is called the arms of
the balance and they are equal in length.

Pans: These are scale pans on which
standard weights and substances to be
weighed are placed.
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Pillar: 1t is attached to the base-plate of the
instrument. It supports the beam when at rest.
The pillar is a vertical rod encased within an
outer cover. It can be raised or lowered by a
key or knob present at the base, when
required. The pillar has an agate at the top,
upon which the central knife-edge of the
beam rests.

The Pointer: It is attached from its upper end
to the middle part of the beam; it’s lower
end is free so that it can move freely over a
graduated scale attached at the bottom of the
piller. When the beam is horizontal, the
pointer is vertical. At rest, its lower end
should point at the zero mark on the scale.

The Arresting Arrangement: When the
balance is not being used, the pillar
supporting the beam is lowered so that the
beam rests on another support attached to
the outer casing of the pillar as horizontal
projections, and the under-surfaces of the
pans just about touch the pan-rests on the
base board. Hence, the knife-edge at the
fulcrum of the beam does not always rest on
the agate plate and thus its sharpness is
preserved.

The Beam Release Screw: Arrests the pans
so that the sudden addition of weights or
chemicals does not injure the delicate knife
edges.

The Adjusting Nuts or Screws: Present at
both the ends of the beam. It is generally used
for the initial adjustment of the unloaded
balance to a reading of zero. By displacing
the position of the nuts, the effective weight
on each side can be altered by a small range,
and thus the weighing accuracy of the
balance can be adjusted.

The Plumb Line-and the Levelling Screws:
The levelling screws are present at the base

of the instrument. By adjusting these, the pillar
1s made, vertical, so that the balance-beam
becomes horizontal; the correct adjustment
is indicated by the exactly vertical position
of the plumb line attached to the instrument.

2. The Rider

It is a small piece of wire made of gold,
platinum, stainless steel, etc. weighing 10 mgs.,
made of platinum, gold, stainless steel, etc. It is
bent twice at about 90°, with a loop in the middle.
It is present in a chemical balance for taking
fractional weights less than 10 mgs. For this
purpose, the balance beam is divided by serrated
marks (like a saw-blade) into 100 equal parts and
marked accordingly.

Use of a Rider While Weighing a Substance
in a Chemical Balance: While weighing, if it is
found that weights less than 10 mgs. (which are
not provided with in the weight box) are required
for correct balancing, the rider is moved by the
rider carriage and placed by trial and error
method on a suitable position on the beam. From
the position of the rider on the scale engraved
on the beam, the extra weight is calculated and
added to the ‘weights’ placed on the pan. Each
smallest sub-division on the beam of the sartorius
balance corresponds to 0.2 mgs. and, in the
Bunge type, it is 0.1 mg. Sartorius type of
balances are generally used in chemical
laboratories.

3. The Weight Box

It is a wooden box having a hinged lid. It
has grooves to keep the standard weights. The
standard weights are commonly made of brass,
plated with nickel or chromium (stainless steel
weights are also available). A standard set
generally comprises of the following weights:
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100gms : 1no. | 500mgs : 1 no. 7. Always use forceps to pick up the weights.
50 gms : 1no. | 200mgs : 2 nos. Check that the pans are balanced by
20 gms : 2nos. | 100mgs : 1 no. unscrewing the beam release screw, after
10gms. : Ino. | 50mgs : 1no. closing the glass case.

5 gms. - 1 no. 20mgs : 2nos. 9. Properly place the stirrups on the beam
2 gms. : 2nos. | 10mgs : 1no. before weighing.
1 gm. . 1 no. 10. If the pans are not clean, use a camel hair

Weights above 1 gm. or the heavier weights
are more or less cylindrical, solid metal blocks
with a knob at the top. The fractional weights
are generally rectangular or triangular metal
plates. The value of each weight is inscribed or
embossed on it and they are arranged in the box
in a regular way. The fractional weights are
generally covered by a glass plate. For handling
the weights, a pair of forceps is also provided in
the box.

Instructions for Use

The following points should be followed
before, during and after weighing in an analytical
balance:

1. The crossbeam must always be at rest (beam
release screw tightened) before the weights
and the substance to be weighed are placed
on the pans.

2. The crossbeam must always be put back at
rest before weights and the substance
weighed are removed from the pans.

3. Keep the balance on a strong, sturdy table
so that it is not affected by vibrations.

4. Place the balance in a room free from dust
and fumes.

5. Check the plumb line, to see if the balance
is properly levelled. The level should be
corrected by adjusting the levelling screws
present at the base of the instrument.

6. Always place the substance to be weighed
on a piece of paper folded in 4, or in a watch
glass or porcelain dish.

brush to clean it.

11. Use adjusting screws AS1 and AS2 to obtain
a perfect balance when compensating for the
weight of the receptacle in which the
substance will be weighed.

- When the screw is turned away from the
central support, the weight is increased.

- When it is turned towards the central
support, the weight is decreased.

12. The beam of the balance should be perfectly
horizontal when freed. Adjust this by
screwing in or out the nuts present at the ends
of the beam of the balance.

13. Do not weigh hot substances on a chemical
balances.

Uses:

*  To weigh small quantities (up to 20 or 200
gms., depending on the model).

*  When great accuracy is required, e.g., 3.85
gms 0.220 gms., 6.740 gms.

WEIGHING PROCEDURE

a. Place the bottle containing the substance to
be weighed to the left side of the balance.

b. Place on the left-hand pan the receptacle
(folded paper or dish) in which the substance
will be weighed.

c. Place on the right-hand pan the weights
equivalent to the weight of the receptacle
plus the amount of the substance to be
weighed.
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d. To measure out the substance to be weighed:

* Hold the bottle tilted in your left hand
(label upwards),

* Tap the neck of the bottle gently with
your right hand so that the powder or
crystals to be weighed fall little by little.

* Usea clean spatula when weighing small
amounts of substances.

e. Assoon as the substance has been weighed,
move the bottle to the right hand side of the
balance.

Thus place:

e The weighed substances on the right.
*  The unweighed substances on the left.
*  This avoids confusion.

f. Read the label 3 times,
* Before taking the bottle off the shelf.
e While weighing the substance (label
facing upwards).
e After weighing, when you move the
bottle to the right of the balance.

INSTRUMENTS FOR
MEASURING

GRADUATED GLASSWARE

The most commonly used pieces of
apparatus in volumetric analysis are graduated
flasks, burettes and pipettes. Graduated cylinders
and weight pipettes are less widely employed.

Graduated Cylinder

These are the graduated glass vessels used
to measure the volume of liquid substances.

Measuring cylinders of different capacities
are available.

The reading should be taken at the graduation
mark corresponding to the lower part of the
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Graduated Cylinder

concave meniscus, formed by the surface of the
liquid. Remember to keep the measuring surface
at the eye level to avoid refractive error.

!f
TS

How to Take a Reading 12;/[ -gf‘?clllli::lisng mark

Graduated Flask

A graduated flask, also known as a volumetric
flask, is a flat-bottomed pear-shaped vessel with
a long narrow neck. A thin line etched around
the neck indicates the volume that it holds at a
certain definite temperature, usually 20°C (both
the capacity and temperature are clearly marked
on the flask); the flask is then said to be graduated

to contain. Some flasks are marked to deliver a
specified volume of liquid under certain definite
conditions, but these flasks
are not suitable for exact

work and are not widely used. Q

The mark extends
completely around the neck,
in order to avoid errors due
to parallax when making the
final adjustment; the lower
edge of the meniscus of the
liquid should be tangential to
the graduation mark, and both
the front and the back of the mark should be seen
as a single line. The neck is made narrow so that
a small change in volume will have a large effect

Graduated Flask

Method of Filling a Volumetric Flask
During Preparation of a Solution

upon the height of the meniscus; the error in
adjustment of the meniscus is accordingly small.

Graduated flasks are available in the
following capacities: 1, 2, 5, 10, 20, 50, 100, 200,
250, 500, 1000, 2000 and 5000 ml.They are
employed in making and storing standard
solutions to a given volume; they can also be
used for obtaining, with the aid of pipettes,
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adequate portions of a solution of the substance
to be analysed. They are also used for preparation
of reagents. Before putting the flask in use, make
sure it is cleansed properly.

Burette

Burettes are long graduated
cylindrical tubes of uniform bore
terminating at the lower end in a
glass or polytetrafluoroethylene
(PTFE) stopcock and a jet. The
PTFE taps have the great
advantage that they do not require
lubrication. The other, upper end
of the tube is open.

Graduation on a burette
begins a few centimeters below
the upper end. It proceeds
downwards to a few centimeters
above the stop cock. The upper
most graduation is marked zero
and the lower most graduation is
marked according to the capacity of the burette.

Burette

If heated solutions have to be titrated, the
body of the burette is kept away from the source
of heat. Burettes fitted with two-way stopcocks
are useful for attachment to reservoirs of stock
solutions.

Standard burettes of capacities 5 ml., 10 ml.,
25 ml., 100 ml., etc. are available.

When in use, a burette must be firmly
supported on a stand. Various types of burette
holders are available for this purpose. The use
of an ordinary laboratory clamp is not
recommended, the ideal type of holder permits
the burette to be read without removing it from
the stand.

Using a Burette:

The burette is thoroughly cleaned using one
of the cleaning agents described in section
‘Cleaning of Utensils’ and is then well rinsed

with distilled water. The plug of the stopcock is
removed from the barrel, and after wiping the
plug and the inside of the barrel dry, the stopcock
is lubricated.

Using a small funnel, about 10 ml. of the

Apply
grease here

W]n_uluulmi]unQ

Q0

Grease here

Lubrication of Stopcock

solution to be used is introduced into the burette,
and then after removing the funnel, the burette
is tilted and rotated so that the solution flows
over the entire internal surface of the burette.
The burette liquid is then discharged through the
stopcock. After repeating the rinsing process, the
burette is clamped vertically in the burette holder
and then filled with the solution to a little above
the zero mark. The funnel is removed, and the
liquid is discharged through the stopcock until
the lowest point of the liquid meniscus is just
below the zero mark; the jet is inspected to ensure
that all air bubbles have been removed and that
it is completely full of liquid.

To read the position of the meniscus, the eye
must be at the same level as the meniscus, in
order to avoid errors due to parallax. In the best
type of burette, the graduations are carried
completely round the tube for each millilitre (ml.)
and halfway round for the other graduation
marks; parallax is thus easily avoided. To assist
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Correct Measurement of Volume of
Liquid or Solution in a Burette

in reading of the position of the meniscus, use a
piece of white paper or cardboard, whose lower
halfis blackened by painting with dull black paint

work, readings are made to 0.01 - 0.02 ml. using
a lens to assist in estimating the subdivisions.

To deliver liquid from a burette into a conical
flask or other similar receptacle, place the fingers
of the left hand behind the burette and the thumb
in front, and hold the tap on the right-hand side
between the thumb, the fore and middle fingers.
Any drop adhering to the jet after the liquid has
been discharged is removed by bringing the side
of the receiving vessel in contact with the jet.
During the delivery of the liquid, the flask may
be gently rotated with the right hand to ensure
that the added liquid is mixed well with any
existing contents of the flask.

Microburette

A microburette is used in titration by the
express method for delivering an exact volume
of a liquid.

Procedure: Initially fill the microburette and
the bent capillary tube with the titrant solution.
To do this, close the cock

and compress the rubber
bulb with your left hand,
close the opening for air in
the bulb with your forefinger,
open the cock with your right

hand, gradually release the
bulb and suck the titrant

solution into the

microburette up to about

(a) (b) (©) two-thirds of its volume.

Rectangular Paper  Folded with Two  Unfolded Form Close the cock, turn the
Incisions

rubber tubing upward, and

or pasting a piece of dull black paper on it. Place
this such that the sharp dividing line is 1-2 mm
below below the meniscus, the bottom of the
meniscus appears to be darkened and is sharply
outlined against the while background and can
be read accurately. For ordinary purposes,
readings, are made to 0.05 ml. In case of precision

press the rubber tubing of
the valve to let the solution past the bead into the
capillary tube until the latter is filled. See that
there is no air in the capillary.

If the solution flows into the capillary poorly,
compress the rubber bulb while deforming the
rubber tubing.
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Microburette

1- Rubber bulb; 2-Graduated
tube for 3 ml.; 3- Rubber tubing
with a glass bead inside;

4- Cock; 5- Vessel; 6- Capillary
tube.

Adjust the level up to the zero mark. To do
this, return the pipette to its initial position, open
the cock, and use the rubber bulb as above to
suck the titrant solution into the burette. Close
the cock after releasing the excess solution back
into the feeding vessel, and the microburette is
ready for work.

The following rules must be observed for the
convenient and rapid filling of a burette:

a. Therubber bulb should have a small opening
for the inlet and outlet of air.

b. Do not compress and release the bulb
sharply, otherwise the solution will get into
it, during titration the solution will enter the
burette, and accurate titration will be
impossible.

c. Ifthe titrant solution does get into the bulb,
remove the burette from the vessel, and
compress and release the rubber bulb several
times until all the liquid is forced out of it.

d. To prevent air from getting into the bent
capillary tube, press the rubber tubing only
near the bead.

e. To prevent a reduction of the pressure in the
vessel with the titrant solution, periodically
remove the burette from the vessel.

Weight Burette

Itis of service in work demanding the highest
possible accuracy in transferring various
quantities of liquids. The burette is weighed
before and after a transfer of liquid. They come
in various designs. The titre is obtained in terms
of weight loss of the burette and for this reason
the titrants are prepared on a weight/weight basis
rather than a weight/volume basis. The errors
associated with a volumetric burette, such as
drainage, reading and change in temperature are
avoided. Weight burettes are useful specially
when dealing with non-aqueous solutions.

Pipette

Pipettes are glass tubes used for the transfer
of liquids. They are fabricated from soda lime or
pyrex glass. High grade pipettes are made of
corex glass which has been subjected to ion
exchange process that strengthens the glass and
leads to greater surface hardness. Hence they are
more resistant to scratching and chipping.
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Types

It is of two types:

1. Volumetric pipette.

2. Graduated pipette.

A pipette will not deliver constant volumes

of liquid if discharged too rapidly. The orifice
size must produce an outflow time of:

* 20 seconds for a 10 ml. pipette.
e 30 seconds for 25 ml. pipette.
* 35 seconds for a 50 ml. pipette, etc.

1. Volumetric Pipette

It is used to measure the exact volume with
a great degree of accuracy. It is a glass tube with
a cylinderical bulb in the middle, One end (lower)
is drawn into a jet. It is of two types:

a. Pipette with a single graduation mark.

b. Pipette with two graduation marks.
a. Pipette With a Single Graduation Mark:

A volumetric pipette with a circular mark
etched on the upper stem. The etching mark
indicates the capacity of the pipette at a particular
temperature which is etched on the bulb. Pipettes
of variable capacities are available like:

2 ml 10 ml. 50 ml. etc.

5 ml 25 ml.
b. Pipette With Two Graduation Marks:

It has a circular etching on the lower stem
also with the capacity and temperature etched
on the bulb. This pipette is generally used by
experienced people as beginners might easily
over-run the lower graduation mark while
discharging. The two graduation pipette is used
for more accuracy.

2. Graduated Pipette

It is long graduate glass tube, drawn into a
jet at the lower end. It does not have any bulb. It
is of two types.

a. Pipette with graduations extending to the tip.
Pipette with graduations not extending to the
tip.

a. Pipette With Graduations Extending to the
Tip:

The capacity of the pipette is measured
between the ‘O’ mark and the last mark before
the tip.

b. Pipette With Graduations Not Extending to
the Tip:

The capability of the pipette is measured
between the ‘O’ mark and the last mark before
the tip.

Uses

1. To transfer a measured volume of liquid
accurately from one vessel to another.

Filling and Measurement by a Pipette

Initially, the given solution was sucked by
the mouth into the
pipette till it rises a ﬁ
little above the mark. 1
Then the open upper H
end of the pipette is
closed quickly by the
fore finger. H

=

However, now,
according to the latest 25
. C.C.
techniques (as 20°
approved by the
WHO), the filling of
pipettes should never N\
be carried out by
mouth suction, and
the pipette should
never be placed to the
lips, irrespective of
which liquid is being |
measured.

25

20°

Pipette with Single Gradu-ation Mark
Pipette with Two Graduation Marks
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Pipette with Gra- Pipette with Gradua-
duations Extending tions Not Extending to
to the Tip the Tip.

When using transfer pipettes, a suitable
pipette filler is first attached to the upper end of
the tube. These devices are obtainable in various
forms; the simplest version consists of a rubber
thumb. The valves control the entry and
expulsion of air from the bulb and thus the flow
of liquid into and out of the pipette.

Cleaning the Pipette

Before using the pipette, make sure it is
absolutely clean and grease-free. Before use,
wash it first with a solution of sodium carbonate
followed by a solution of dilute HCI. Now wash
it thoroughly with purified water and then
absolute alcohol. Alcohol helps in two ways:

i. Removes any greasiness.
ii. Helps the pipette to dry faster.

After the pipette has been cleaned by the
above procedure, rinse it once or twice with a
little liquid which is to be measured. Suck in a
little fluid with the help of a suitable pipette filler

and after closing the open end with a fore finger,
rotate the pipette horizontally and then discard
it.

Now fill the pipette 1-2 cms. above the
graduation mark. Remove the adhering liquid,
on the outside of the lower end by wiping with a
piece of filter paper. Then by carefully
manipulating the filler, allow the liquid to run
out slowly till the bottom of the menisius just
reaches the graduation mark. Avoid parallax,
keep the pipette absolutely verticle and the
graduation mark should be at eye level. Remove
any adhering drop/ drops by stroking the tip
against a glass surface.

How to Hold the Pipette
T - Tip of the pipette
G - Graduation mark

The measured liquid is now allowed to run
into a receiving vessel, while the tip of the pipette
touches the inside wall of the vessel.

After the discharge has ceased, the jet is held
in contact with the side of the vessel for a draining
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time of 15 seconds. After draining, the remaining

liquid in the jet of the pipette must not be

removed either by blowing or by other means.
If the liquid from the pipette is discharged

very rapidly, the orifice size may produce an

outflow time of about:

* 20 seconds for a 10 ml. pipette.

* 30 seconds for a 25 ml. pipette.

* 35 seconds for a 50 ml. pipette.
Micropipette

Also known as ‘syringe pipettes’. They are
used for dispensing toxic solutions and large
numbers of repeated volumes for multiple
analysis. They have a push button design where
the syringe is operated by pressing a button at
the top of the pipette. The plunger travels
between two fixed stops and a reliable, constant
volume of liquid is delivered. The capacity of a
micropipette is generally between 1 ml. - 10 ml.

|

Caliberated Dropping
Pipette

They help in delivering 20
drops per ml. of purified water.
Hence,

1 drop =0.05 ml.

Method of Caliberation of
Dropping Pipette

e The dropping pipette should
be held absolutely vertical. \

¢ Measure 1 ml water in a |
volumetric pipette and

transfer to a test tube. lJ
« This water is now drawn | Calibrated
into the dropping pipette to | DProPPing
Pipette

be caliberated.

e Count the number of drops
delivered from an ml. of water.

* Repeat the procedure atleast three times to
check the accuracy.

Using a Calibrated Dropping Pipette

HEATING APPARATUS
BURNERS

All chemical reactions require heat for which
some special mechanical devices are required
which would allow gaseous fuels to burn without
causing any danger or disturbance. These devices
are called burners.

Types

1. Bunsen Burner

Most commonly used burner, generally made
of brass and iron. It is named after its German
discoverer, Robert Bunsen (1855). It has three
parts:

i.  Base: It is a cast iron base fitted with a
narrow nozzle or jet in the center and an inlet
tube at one side. Both communi-cate with
each other at the base. The jet has a screw
on which the barrel is fixed. The gaseous
fuel (generally coal gas) enters the burner
through the inlet tube while the nozzle
throws the gas in a fine jet upwards through
the barrel.
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i. Barrel: Also known
as ‘burner tube.’ It is
anarrow cylindrical
pipe made of brass.
It has an air-hole at
its lower cut.

iii. Ring: Also known
as the ‘air regulator’
or ‘collar.’ It is an
annular brass ring
made of brass, fitted
over the barrel at the
junction of its lower
end and the base.
This ring has holes
corresponding to
those on the barrel. The ring is placed on the
barrel in such a manner that its holes align
with those of the barrel. As the ring rotates
around the barrel, the air holes can be made
fully or partially open, or fully closed,
thereby regulating the acess of air into the
burner.

Bunsen Burner

1. Base ii. Barrel iii. Ring

Parts of a Bunsen Burner

Drawback:

Coal gas is generally used in a bunsen flame.
For the complete combustion of coal gas, 6
volumes of air to 1 volume of gas, in proportion
are required. However, in a bunsen flame, the
proportion is approximately 2.5 volumes of air
to 1 volume of gas. Hence, the bunsen burner

cannot make full use of the total heating capacity
of the gas and there is always the danger of
‘striking back.’

2. Meker Burner

The drawbacks of a bunsen burner are
overcome in this one. It is designed with larger
holes which supply a higher proportion of air
required for the complete combustion of the fuel
gas. It also has a wider barrel with a copper or
nickle grid, or a wire gauge placed at the top
which prevents ‘striking back’ of the flare. Thus,
in this burner a temperature of 1100° to 1200°C
can be easily attained without danger.

g Nickel grid —

| | Pion of

Air

Meker Burner Structure of Meker Burner

3. Ring Burner

For heating large vessels, uniformily in
laboratories, a ring burner is used. It is made of
a series of small bunsen burners arranged in a
circle with a cast iron setting.

Ring Burner
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4. Teclu Burner

It is a modification of the bunsen burner
which produces a luminous flame. The barrel
here is shaped like a conical drum at the base. It
also has a circular disc made of brass which
moves up or down depending upon the varying

Teclu Burner

amount of air required in the burner. A screw
arrangement helps in this movement. It can attain
higher temperatures than a bunsen burner.

5. Fish-tail Burner

Also known as ‘Bat’s wing burner’ because

Fish-tail Burner

of the shape of its flame (it resembles the bats
wings or tail of a fish). Instead of the air holes,
the top of the barrel has a special cap with a
narrow slit opening. This opening is responsible
for the shape of the flame.

Uses:

Generally used for bending glass tubes as
it’s flame is thin and wide, thus heating a large
area of the tube uniformly.

SPIRIT LAMP

A flask shaped
apparatus made of
either aluminium or
glass, used for heating
purposes. It’s lower
expanded  portion
contains spirit. It
produces less heat in
comparison to a burner.
It is used in rural areas
instead of a burner
where there is no gas
production.

Spirit Lamp

HOT AIR OVENS

This a small cupboard-like chamber made
of stainless steel or aluminium with two or more
perforated, movable racks inside. It has a hinged
door so that the oven can be opened and closed
as required. There is a hole at the top of the
chamber for inserting a thermometer to record
the tempeature of air inside. The hot air oven is
heated electrically or with a burner, which is
placed at the bottom.

The temperature in the chamber, generally
ranges from 50° C to 250° C. For higher
temperatures, a special oven has to be
constructed.
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Uses

1. To evaporate the moisture content of
vegetable drug substances and other raw
materials.

2. To determine the solid contents of mother

tinctures.
COO0C OO
!
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[o]

!
< A tL

Hot Air Oven
HOT PLATES

Electrically heated hot plates are available in
a very wide range of shapes and sizes with
controls varying from simple ‘low, medium, high’

o o

Hot Plates

to very advanced thermostats and temperature
monitoring. They should satisfy all standard
safety requirements, with totally enclosed wiring
protected from possible chemical spillages. The
best hot plates incorporate a magnetic stirrer;
they are valuable for getting substances into

solution rapidly before dilution to standard
volumes. Low temperature heating can always
be carried out on steam baths.

ELECTRIC OVENS

The most convenient oven is electrically
heated, thermostatically controlled drying oven
having a temperature range from room
temperature to about 250-300°C; the temperature
can be controlled to within £ 1-2 °C. Electric
ovens are mainly used for drying precipitates or
solids at comparatively low temperatures; they
have virtually superseded the steam oven.

MICROWAVE OVENS

Microwave ovens are now being used very
extensively for drying and heating. They are
particularly valuable when determining moisture
contents of materials, as water is removed very
rapidly on exposure to microwave radiation.
They also give greatly reduced drying times for
precipitates.

AIR BATHS

An electric oven should not be used for
drying solids and precipitates at temperatures up
to 250°C in which acid or other corrosive vapors
are evolved. An air bath may be constructed from
a cylindrical metal (copper, iron or nickel) vessel,
its bottom pierced with numerous holes. A silica
triangle, legs appropriately bent, is inserted inside
the bath for supporting an evaporating dish,
crucible, etc. The whole set-up is heated by a
bunsen flame, shielded from draughts. The
insulating layer of air prevents bumping by
reducing the rate at which heat reaches the
contents of the inner dish or crucible. An air bath
of similar construction but with special heat-
resistant glass sides may also be used; this gives
visibility inside the air bath.
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INFRARED LAMPS AND HEATERS

Powerful infrared lamps with concentrating
reflectors are available commercially and are
useful for evaporating solutions and drying even
relatively large quantities of solid materials. If
the lamps are mounted above the liquid to be
heated, evaporation will occur rapidly, usually
without spattering. Specially designed infrared
units can be used with a number of dishes
simultaneously. Care must be taken when
handling the lamps; they can become extremely
hot and are fragile immediately after use and
before they have cooled down.

IMMERSION HEATERS

An immersion heater, consisting of a radiant
heater encased in a silica sheath, is useful for
the direct heating of most acids and other liquids
(except hydrofluoric acid and concentrated
caustic alkalis). Infrared radiation passes throgh
the silica sheath with little absorption, so a large
proportion of heat is transferred to the liquid by
radiation. The heater is almost unaffected by
violent thermal shock due to the low coefficient
of thermal expansion of the silica.

DESICCATORS

A desiccator is a covered thick walled, hard
glass container designed for the storage of objects
in a dry atmosphere. It is air tight with a perfectly
fitted lid on its upper ground rim which is
greased. It is contracted in the middle. A round,
perforated zinc plate, placed on a shelf just above
the constriction separates the 2 halves. Inside
the base is a drying agent, such as anhydrous
calcium chloride, silica gel, activated alumina
or anhydrous calcium sulphate (Drierite) which
keeps the air inside the dessicator always dry.
Silica gel, alumina and calcium sulphate can be
obtained which have been impregnated with a
cobalt salt so that they are self-indicating; the

color changes from blue to pink when the
desiccant is exhausted. The spent material can
be regenerated by heating in an electric oven at
150-180 °C (silica gel); 200-300°C (activated
alumina); 230-250 °C (Drierite); it is therefore
convenient to place these drying agents in a
shallow dish situated at the bottom of the
desiccator, allowing easy removal for baking as
required.

\w\\w .

Desiccator (Ordinary)

The action of desiccants can be considered
from two viewpoints. The amount of moisture
that remains in the closed space of the desiccator
