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It is an exciting time to be in the veterinary profession! There are limitless
opportunities to be part of a profession that continues to expand its field of
knowledge. One of the fields that is ever expanding is the discipline of phar-
macology. One reason for the increased interest in veterinary pharmacology
is the expansion of drug choices available for animal use. New categories of
drugs and new uses for existing drugs continue to be presented in the litera-
ture on a regular basis. Clients’ willingness to treat their animals and manage
clinical disease has also increased the use of pharmacological agents in the
veterinary field.

Another cause of interest in veterinary pharmacology is that we have
entered the age of consumer advertising in the veterinary profession. Ready
or not, we are being dragged into the brave new world of pharmacology-savvy
clients armed with their Internet research on the latest medications avail-
able to treat their pets. Newstand magazines contain full-color ads for drugs
such as Frontline®, Cosequin®, and Rimadyl®. Television ads featuring friendly
veterinarians discussing flea and tick control with notso-compliant compan-
ion animal owners are now frequently seen by the viewing public. Veterinary
pharmaceuticals are now being marketed and sold directly to the consumer.
How are we, as veterinary professionals, preparing ourselves to respond to this
change in the marketplace—a change that will require us to stay current in the
knowledge of drugs and their applications?

The key ingredient in professional preparedness is a good understanding
of the fundamentals of pharmacology. This text is designed to give veterinary
professionals the solid foundation in pharmacology that the professional habit
of staying current in emerging trends in pharmacology is built upon. Building
a solid foundation of understanding in pharmacology requires a textbook in
an easy-to-read format that provides practical applications of new information
and review of concepts, calculations, and critical thinking skills. These appli-
cations during a course of study using this text will give student technicians
ample opportunity to develop their confidence and proficiency in the area of
pharmacology. Developing the confidence in applying pharmacological agents
to specific medical uses and acquiring the language needed to explain these
uses in both professional and lay terms are considered the benchmark for vet-
erinary professionals.

This textbook and the accompanying learning materials make the process
of understanding, applying, and staying current of the changes in pharma-
cology as straightforward as possible. This textbook presents brief but thor-
ough explanations and reviews of basic terminology, anatomy and physiology,
and disease processes needed to understand how drug therapy is utilized.
Introductory case studies in each chapter presented as “Setting the Scene,”

Xii
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Preface xiii

practice calculations throughout the text and on , and inter-
esting facts presented as “Clinical Ques” provide the learner with many ways
to examine the material presented in pharmacology. Summary sections and
chapter reviews provide the learner guidance in understanding the key points
of each pharmacological topic. An introduction to how drugs are developed,
made, and delivered to the veterinary community provides the learner with key
insights into the world of pharmacology.
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NOTICE TO THE READER

Every attempt has been made to assure that the information included in this
book is correct; however, errors may occur, and it is suggested that the reader
refer to original references or the approved labeling information of the prod-
uct for additional information.

NEW TO THIS EDITION

Critical Thinking Questions have been added to the end of each chapter to aid
the reader in using problem-solving skills and applying concepts. Expanded
artwork was added throughout each chapter to help clarify difficult concepts.

Chapter 1

¢ Improved definitions relevant to pharmacy terminology
¢ Summary of the chronology of drug regulation in the United States
¢ Discussion of the Food Animal Residue Avoidance Databank (FARAD)

Chapter 3

® Greater emphasis on safety of drug administration and accountability

¢ Discussion of the six rights of medication administration
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¢ Added discussion of additional routes of drug administration such as
intramammary injections, vaginal route, and transdermal

Chapter 4

¢ Enhanced discussions of diffusion
¢ Additional discussion of patient factors affecting drug absorption
¢ Enhanced discussion of tolerance to drugs

* Additional discussion on measuring drug action

Chapter 5

Added discussion of compounding

Enhanced discussion of veterinary/client/patient relationship

Added discussion of electronic and paperless record keeping

Added discussion of pharmacy economics

Chapter 6
® More discussion and examples of conversions between units in measure-
ment systems and between measurement systems

® More practice problems at the end of the chapter

Chapter 7

* Added discussions on the following: benzodiazepines, lorazepam, potas-
sium bromide, butyrophenones, dexmedetomidine, naloxone, propofol,
and sevoflurane

¢ Discussion of add-on treatments for refractory seizures: levetiracetam,
zonisamide, gabapentin, and felbamate

e Expansion of the discussion of pain and classification of pain

e Expansion of the discussion of opioids

Chapter 8

¢ Expansion of the discussion of blood vessels and blood

® Added discussion of cardiovascular diseases: congestive heart failure,
cardiac arrhythmias, and alterations in blood pressure

* Added discussion of benzimidazole-pyridazinones
® Added discussion of calcium channel blockers

¢ Added discussion of clopidogrel bisulfate

¢ Expanded discussion of erythropoietin

¢ Added discussion of cyanocobalamine and folic acid
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Chapter 9

* Added discussion of respiratory conditions

® Added discussion of drugs used to treat asthma and COPD

Chapter 10

e Enhancements to content on diabetes mellitus and insulin

¢ Enhancements to the discussion of hyperadrenocorticism

Chapter 11

* Added discussion of gastrointestinal disorders

¢ Enhanced descriptions of anticholinergic drugs

¢ Expanded discussion on causes of vomiting

* Add discussion of neurokinin (NK,) receptor antagonists

¢ Added discussion on appetite-altering drugs

Chapter 12
¢ Added discussion of urinary system disorders

Chapter 13

e Added discussion of muscular disorders

Chapter 14

* Added discussion of pathogenic microorganisms and disease

¢ Discussed FDA approvals, withdrawal times, and withholding times for
drugs

* Added discussion of carbapenems, monobactams, aminocoumarins, and
diterpines

¢ Added discussion of controlling growth in microorganisms

Chapter 15

* Added discussion related to parasites and diseases in animals
* Added discussion of depsipeptides including emodepside

* Added discussion of equine protozoal myeloencephalitis

Chapter 16

* Added discussion related to giving aspirin to pets

* Added discussion of the following drugs: selective COX-2 inhibitors,
diclofenac sodium, piroxicam, and gold salts

¢ Enhanced discussion of pain
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Chapter 18

® Included discussion of ophthalmic drugs other than the topical route
* Use of prostaglandins and alpha-adrenergic agonists to treat glaucoma

¢ Expanded discussion on otitis interna

Chapter 19

* Added discussion of administration of intraperitoneal fluids
e Added discussion of fluid overload

* Added discussion of adverse reactions to many of the drugs covered in
the chapter

¢ Added discussion of administration through a special administration
chamber

¢ Expanded content on emergency drugs

Chapter 20

* Added discussion of neoplasms
¢ Added discussion of pulse dosing

¢ Updated and expanded discussion of OSHA regulations of antineoplas-
tic agents

¢ Added discussion of enzyme inhibitors
Chapter 21

* Added discussion of adjuvants

* Added discussion of polyneucleotides
Chapter 22

* Added discussion of anticonvulsants

¢ Added discussion of pheromones

Chapter 23

¢ Added discussion of hawthorn berry, ginger, and milk thistle

Appendices

¢ Appendix E: The Dos and Don’ts of Drug Administration
¢ Appendix K: Euthanasia Procedure

¢ Appendix J: Mathematics Review
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StudyWARE™

How to Use to Accompany Fundamentals of Pharmacology for
Veterinary Technicians, Second Edition

The software helps you learn terms and concepts in

Fundamentals of Pharmacology for Veterinary Technicians, Second Edition. As you
study each chapter in the text, be sure to explore the activities in the cor-
responding chapter in the software. Use as your own private
tutor to help you learn the material in your Fundamentals of Pharmacology for
Veterinary Technicians, Second Edition, textbook.

Getting started is easy. Install the software by inserting the CD-ROM into
your computer’s CD-ROM drive and following the on-screen instructions.
When you open the software, enter your first and last name so the software can
store your quiz results. Then choose a chapter from the menu to take a quiz or
explore one of the activities.

Menus

You can access the menus from wherever you are in the program. The menus
include Quizzes and other Activities.
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Quizzes. Quizzes include multiple choice, fill in the blank, and matching ques-
tions. You can take the quizzes in both practice mode and quiz mode. Use
practice mode to improve your mastery of the material. You have multiple tries
to get the answers correct. Instant feedback tells you whether you’re right or
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wrong and helps you learn quickly by explaining why an answer was correct or
incorrect. Use quiz mode when you are ready to test yourself and keep a record
of your scores. In quiz mode, you have one try to get the answers right, but you
can take each quiz as many times as you want.

Fundamentals of Pharmacology for Veterinary Techniclans, 2E
Janet Amundson Remich, DVM, M5

vabout »help w exit

Scores. You can view your last scores for each quiz and print your results to
hand in to your instructor.
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Activities. Activities include image hangman, concentration, and championship
game. Have fun while increasing your knowledge!
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Review. Content related to review of math skills has also been provided.
Additional quizzes can be printed and taken to refresh and continue to hone
math skills and basic pharmacological calculations problems.
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A BRIEF HISTORY OF
VETERINARY PHARMACOLOGY '{‘“K >)

DBJECTIVES

Upon completion of this chapter, the reader should be able to:
e describe the history of pharmaceuticals and their

development. K E Y I E H M S

¢ define key terms used in pharmacology.

 define the FDAS role in drug approval and drug monitoring. biologics over-the-counter

e compare and contrast the use of prescription drugs, controlled substance  (0TC) drugs
overthe-counter drugs, extra-label drugs, and controlled drug pharmacodynamics
substances. Drug Enforcement pharmacokinetics

e describe a veterinarian/client/patient relationship. Administration (DEA) pharmacology

e explain the differences between C-l, C-ll, C-lll, C-IV, and extra-label drug pharmacotherapeutics
S Food and Drug pharmacotherapy

Administration (FDA)  prescription drugs

kinetics veterinarian/client/
patient relationship

The owner of a sick dog comes into a veterinary clinic seeking treatment for
the animal. The owner is depending on the veterinarian to prescribe drugs
that will effectively treat the dog’s iliness, yet be safe for the dog and

manufactured properly. How can this owner be sure that the drugs pre-
scribed for his dog are safe and effective? How can the veterinary tech-
nician convince this owner that this is true? Can an explanation of how
drugs are manufactured and how their safe use in animals is monitored be
given to the owner of the sick dog? What agencies regulate drugs? Are all
drugs regulated in the same way?

Source: Courtesy of iStockphoto

1
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2 Chapter 1

A HISTORY OF VETERINARY PHARMACOLOGY

Veterinary medicine has existed since ancient times, as evidenced by archeo-
logical ruins in India of a hospital for horses and elephants that operated in
5000 B.c. However, veterinary pharmacology—the study and use of drugs in ani-
mal health care—is a much younger specialty. Its origins are traced to the early
1700s, when multiple epizootics (an epidemic within an animal population)
in western Europe wiped out most of its cattle population. The first outbreak,
which occurred in 1709, was of a disease called rinderpest, a highly fatal and
contagious viral disease causing fever, anorexia, and ocular discharge in cattle.
The second outbreak occurred in 1712, resulting from anthrax, a highly fatal
bacterial disease causing rapid death in cattle and potentially causing disease
in humans. The third outbreak occurred in 1755 from foot-and-mouth disease,
a highly contagious viral disease causing fever and blisters in cloven-hooved
animals. Europeans realized, in the wake of these catastrophes, how little
anyone knew about animal diseases. In France, this concern stimulated the
establishment of five veterinary colleges in the 1760s. Austria, Germany, the
Netherlands, England, and Scotland followed France’s lead in the late 1790s.
By the 1850s, veterinary colleges were being organized in America, with a vet-
erinary college opening in Philadelphia in 1852 and another one opening in
Boston in 1854. Since then, the number of American veterinary colleges has
increased to twenty-eight in the United States and five in Canada.

What did the establishment of veterinary colleges have to do with the
birth of veterinary pharmacology? These veterinary colleges were founded as
adjuncts to schools of medicine, the curricula of which included materia medica,
the study of the physical and chemical characteristics of materials used as med-
icines. Originally, these materials were natural plant components. As scientists
extracted and synthesized more sophisticated drugs from these plant compo-
nents, materia medica gave way to a new field called pharmacology and veteri-
nary materia medica became veterinary pharmacology. Even today, many drugs
come from plants, bacteria, and animal sources (Table 1-1). Many anticancer
drugs have been discovered in plants, most antibiotics have been discovered
in soil bacteria, and many hormonal drugs are processed from animal tissue.

Table 1-1  Drug Sources

DRUG SOURCE EXAMPLE
Minerals sulfur, iron, electrolytes
Botanical (from plants) digitalis, opioids
Animal insulin, thyroid hormone, lanolin
Synthetic (manmade or engineered) aspirin, steroids, procaine
Biological (from molds or bacteria) antibiotics, ergot
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These natural substances may now be made semi-synthetically, with substances
chemically modified from a natural source. The vast majority of drugs cur-
rently in use are made by synthetic means, through chemical reactions in a
laboratory. These agents are synthesized after determination of how the chemi-
cal structure of a compound relates to its pharmacological properties. Because
synthetic drugs are made in the laboratory, they tend to have greater purity
than those that are naturally derived.

PHARMACEUTICAL TERMINOLOGY O Clinical Que

Understanding pharmacological terms is fundamental to understanding phar-

: [13 ” [13 M M ”» A dru iS a
macology. The root pharmaco- is Greek for “drug” or “medicine”; therefore, 9

the term pharmacology is the study of drugs (-logy is the suffix that means
“study of”). Pharmacotherapeutics, pharmacokinetics, and pharmacodynamics are
three terms that are used to explain the mechanics of veterinary pharmacology.

substance used to
treat, prevent, or
diagnose disease in

. . . .. animals.
Pharmacotherapy is the treatment of disease with medicines. The use

of medicine to treat disease has been prevalent for thousands of years.
Hippocrates revolutionized medicine in ancient Greece by using medicines
to heal illness. The use of antibiotics to treat a skin infection in dogs is an
example of pharmacotherapy.

Pharmacotherapeutics is the field of medicine that studies drug use in the
treatment of disease. Veterinary pharmacotherapeutics involves investigating
how a sick animal responds to drugs.

Pharmacokinetics describes the “motion of drugs” and is used to indicate
the study of the absorption, distribution, biotransformation (or metabolism),
and excretion of drugs (kinetics is the medical term for the scientific study of
motion). Understanding pharmacokinetics helps determine the amount of a
drug that is in the body based on how quickly the medicine gets to the desired
site and how long that medicine stays in the animal’s body. Veterinary pharma-
cokinetics involves understanding how the motion of drugs in the body effects
or brings about an animal’s response to them. Clinically, pharmacokinetic
considerations include the onset of drug action, drug half-life, timing of the
peak effect of the drug, duration of the drug’s effects, metabolism of the drug,
and the site of excretion. Chapter 4 will take a closer look at the principles of
pharmacokinetics.

Pharmacodynamics is the study of the mechanisms of action of a drug and
involves understanding the interactions between the chemical components
of living systems and the drugs that enter those systems. All living organisms
function by a series of complicated, continual chemical reactions, and when a
new chemical enters the system, multiple changes in cell function may occur.
Veterinary pharmacodynamics involves the study of a healthy animal’s response
to drugs to determine their effects on the physiological and biochemical sys-
tems of the body. Understanding the interaction between a drug and its recep-
tor is an example of pharmacodynamics. Clinically, pharmacodynamics is used
to avoid drug interactions and side effects, which may result when drugs are
administered to an animal.
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Chapter 1

>O) Clinical Que

Although the

FDA regulates the
development and
sale of drugs in the
United States, local
laws further regulate
the distribution
and administration
of drugs. In most
cases, the strictest
law is the one that
prevails in legal
proceedings.

O Clinical Que

It is important

to note that FDA
regulations do

not cover certain
medically significant
compounds
known as biologics
(therapeutic agents
derived from

living organisms,
such as vaccines,
antibodies, and
toxoids). Biologics
are governed by
regulations of

the United States
Department of
Agriculture (USDA)
and are brought to
market under an
entirely different
system from that
by which drugs are
brought to market.

REGULATION OF DRUG PRODUCTS

The Food and Drug Administration (FDA), became a government agency
to enforce the federal Pure Food and Drugs Act of 1906. Before 1906, drug
manufacturers had no obligation to establish the safety, purity, or effectiveness
of their drugs; therefore, many questionable or even harmful products were
legally sold. The Pure Food and Drug Act of 1906 established standards for
drug strength and purity, and guidelines for drug labeling.

During its first three decades of operation the FDA was a small agency with
limited influence and authority. The drugs available in that era were primar-
ily from botanical (plant) and biological (molds or bacteria) sources. Public
concern focused on three botanical drugs: ergot, a derivative of rye fungus
used to induce labor and treat migraines; quinine, a derivative of tree bark
used to treat malaria; and digitalis, a derivative of the foxglove plant used to
treat cardiac failure. All three drugs perform well if correctly dosed, but all
are quite toxic if overdosed. At that time, dosing and overdosing were fre-
quently a matter of trial and error. The FDA had little power to determine and
enforce correct dosage information, and in 1933, the FDA introduced a bill
to revise and strengthen the 1906 Pure Food and Drug Act. A five-year legisla-
tive battle ensued, until a drug disaster killing over 100 people occurred. In
1937, the drug Elixir of sulfanilamide was distributed in a vehicle of dieth-
ylene glycol, which was never tested on people. It turns out that diethylene
glycol is toxic to people. To help regulate drug dosing, Congress passed the
federal Food, Drug, and Cosmetic Act of 1938, which required that a drug be
adequately tested to demonstrate its safety when used as its label directs. The
1938 law greatly expanded the power and responsibilities of the FDA, and
this expansion continued in the postwar years, as chemicals became widely
used for drugs, cosmetics, food additives, and pesticides. In 1972, the Act was
amended to include many more protections such as over-the-counter drug
review to enhance the safety, effectiveness, and labeling of drugs sold without
a prescription.

The FDA is headed by a commissioner and organized into a number of dif-
ferent centers, each performing a specific function. The FDA’s Center for
Veterinary Medicine (CVM) ensures that approved veterinary medicines will
not harm animals, or at least that the harm a drug produces will be out-
weighed by its benefit. The FDA-CVM prohibits the sale and use of a drug
that would cause animals to suffer serious health problems. For example, a
dog with tachycardia (rapid heartbeat) is given a pill that returns the heart-
beat to a normal rate within two hours. When the dog eats a bowl of food, the
heart medication causes him to vomit, making him feel poorly again, but for
a different reason. The drug that corrected the dog’s tachycardia made him
vomit and feel very uncomfortable. The FDA-CVM would determine whether
the discomfort caused by the medication was acceptable in comparison to the
benefit of lowering the dog’s heart rate. In this case, if the vomiting subsides
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and causes minimal discomfort, the drug’s ability to slow the heartbeat far
outweighs the unpleasant but tolerable side effect of vomiting. The FDA
would approve this drug and advise medical professionals of the side effects
of the drug. The FDA thus strives to protect consumers, health profession-
als, and animals by maximizing the benefit of drugs while minimizing their
dangers.

The FDA’s power to protect veterinarians and animals is a result of the
1968 amendments to the Act concerning “New Animal Drugs.” These amend-
ments require a drug manufacturer to demonstrate that its drug is safe for
animals and does what the label claims. However, the 1968 amendments also
affect veterinarians in a completely different way: Drug manufacturers must
now provide both a reliable analytical method to detect drug residues in food

O Clinical Que

An idiosyncratic
reaction (an
abnormal response
to a drug that

is peculiar to an
individual animal)
does not cause the
FDA to disapprove a
drug. FDA approval

derived from animals and an acceptable drug withdrawal period following a of a particular drug is
food-producing animal’s last dose. These provisions seek to assure consumers
that dairy, poultry, and meat products are drug-free. Since the 1968 amend-

ments, veterinarians must take care to instruct livestock owners about the laws

based on the drug’s
effects and side

effects in many test
governing any drugs administered to their animals. animals.

Figure 1-1 provides a timeline for drug regulation in the United States.

The original Pure Food and Drug Act is passed by Congress on June 30 and signed by President Theodore
1906 Roosevelt. It prohibits interstate commerce in misbranded and adulterated foods and drugs. The Meat Inspec-

tion Act is passed the same day (this Act was passed due to concern over insanitary conditions in meatpacking
plants and the use of poisonous preservatives and dyes in foods).

The Harrison Narcotic Act imposes upper limits on the amount of opium, opium-derived products, and cocaine
1914 | allowed in products available to the public; requires prescriptions for products exceeding the allowable limit of
narcotics; and mandates increased record-keeping for physicians and pharmacists that dispense narcotics.

FDA recommends a complete revision of the obsolete 1906 Pure Food and Drug Act. The first bill is introduced
into the Senate, launching a five-year legislative battle.

1933

Elixir of sulfanilamide, containing the poisonous solvent diethylene glycol, kills 107 persons, many of whom are
1937 | children, dramatizing the need to establish drug safety before marketing and to enact the pending food and
drug law.

The federal Food, Drug, and Cosmetic Act of 1938 is passed by Congress, containing new provisions such as
1938 | authorizing factory inspections and requiring new drugs to be shown safe before marketing. This act started a
new system of drug regulation.

FDA drastically revises manufacturing and quality control standards due to nearly 300 deaths and injuries as a
1941 | result of distribution of sulfathiazole tablets tainted with the sedative phenobarbital. The incident prompts the
beginning of good manufacturing practices (GMPs).

Durham-Humphrey Amendment defines the kinds of drugs that cannot be used safely without medical

1951 supervision and restricts their sale to prescription by a licensed practitioner.

Drug Abuse Control Amendments are enacted to deal with problems caused by abuse of depressants,

1965 stimulants, and hallucinogens.

1968 Animal Drug Amendments place all regulation of new animal drugs under one section of the Food, Drug, and
Cosmetic Act (Section 512) making approval of animal drugs and medicated feeds more efficient.

The Comprehensive Drug Abuse Prevention and Control Act replaces previous laws and categorizes drugs

1970 based on abuse and addiction potential.

1970 | Environmental Protection Agency established; takes over FDA program for setting pesticide tolerances.

Over-the-Counter Drug Review is initiated to enhance the safety, effectiveness and appropriate labeling of
drugs sold without prescription.

Regulation of biologics (including serums, vaccines, and blood products) is transferred from National Institutes
of Health to FDA.

1972

1972

Figure 1-1 Chronology of Drug Regulation in the United States. (Adapted from Cener for Drug
Evaluation and Research at http://www.fda.gov/cder/about/history/time1.html) (Continued)
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Orphan Drug Act passed, enabling FDA to promote research and marketing of drugs needed for treating rare
diseases.

Drug Price Competition and Patent Term Restoration Act expedites the availability of less costly generic drugs
1984 | by permitting FDA to approve applications to market generic versions of brand-name drugs without repeating
the research done to prove them safe and effective.

1983

Generic Animal Drug and Patent Term Restoration Act extends to veterinary products benefits given to human
1988 drugs under the 1984 Drug Price Competition and Patent Term Restoration Act. Companies can produce and

sell generic versions of animal drugs approved after October 1962 without duplicating research done to prove
them safe and effective. The act also authorizes extension of animal drug patents.

Dietary Supplement Health and Education Act establishes specific labeling requirements, provides a regulatory
1994 | framework, and authorizes FDA to mandate good manufacturing practice regulations for dietary supplements.
This act defines "dietary supplements" and "dietary ingredients" and classifies them as food.

Animal Medicinal Drug Use Clarification Act (AMDUCA) allows veterinarians to prescribe extra-label use of
1994 | veterinary drugs for animals under specific circumstances. In addition, the legislation allows licensed
veterinarians to prescribe human drugs for use in animals under certain conditions.

Animal Drug Availability Act adds flexibility to animal drug approval process, providing for flexible labeling and

1996 more direct communication between drug sponsors and FDA.

Food and Drug Administration Modernization Act reauthorizes the Prescription Drug User Fee Act of 1992 and
mandates the most wide-ranging reforms in agency practices since 1938. Provisions include measures to
1997 | accelerate review of devices, advertising unapproved uses of approved drugs and devices, health claims for
foods in agreement with published data by a reputable public health source, and development of good guidance
practices for agency decision-making.

Minor Use and Minor Species Health Act is similar to the human Orphan Drug Act of 1983. It is intended to
provide FDA-authorized drugs for those less common species and indications (provides labeled drugs for needy
minor species and provides major species (cats, dogs, horses, cattle, swine, turkey, chickens) with needed
therapeutics for uncommon indications called minor uses). The Minor Use and Minor Species Animal Health
Act encourages the development of treatments for species that would otherwise attract little interest in the
development of veterinary therapies.

2001

The Animal Drug User Fee Act (ADUFA) permits FDA to collect subsidies for the review of certain animal drug
2003 | applications from sponsors, analogous to laws passed for the evaluation of other products FDA regulates,
ensuring the safety and effectiveness of drugs for animals and the safety of animals used as foodstuffs.

The Animal Generic Drug User Fee Act (AGDUFA) permits FDA to study ways to improve the timeliness and
2008 | predictability of the animal generic drug review process. The goals are to shorten the time to review and act on
submissions by increasing staff and resources.

Delmar/Cengage Learning

Figure 1-1 Chronology of Drug Regulation in the United States. (Adapted from Cener for Drug
Evaluation and Research at http://www.fda.gov/cder/about/history/time1.html) (Continued)

CATEGORIES OF DRUG PRODUCTS

Some drugs are available without a prescription for treating a variety of condi-
tions. These drugs are referred to as over-the-counter (OTC) drugs and may
be purchased by the client without a prescription. Some of these drugs were
approved as prescription drugs but later were found to be very safe and useful
in patients without the need of a prescription. Some of these drugs were not
rigorously screened and tested by the current drug evaluation protocols because
they were “grandfathered” into use by their longtime application. In 1972, the
Over-the-Counter Drug Review was initiated to enhance the safety, effectiveness,
and labeling of OTC drugs. Many OTC drugs do not have a significant potential
for toxicity when “taken as directed” nor do they require special administration;
however, there are several problems related to OTC drug use. These problems
include the drugs’ potential to mask the signs of underlying disease, making diag-
nosis more difficult; to interact with prescription drug therapy; to cause serious
complications if they are not taken as directed. Aspirin is a common OTC human
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