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Cristina Mihaela GHICIUC, Md, PhD

Professor of Pharmacology and Clinical Pharmacology,

“Grigore T. Popa” University of Medicine and Pharmacy, Iasi, Romania
Senior Specialist in Clinical Pharmacology

The Handbook for Dental Pharmacology - Lectures and Practical Works has been
conceived as a comprehensive and integrated educational resource, designed for dental
medicine students, aligned with the curriculum requirements and addressing the specific
pharmacological knowledge needs of the dental field applied to clinical needs. This book
is filling a gap in educative materials for dental students by providing a structured, prac-
tice-oriented approach to pharmacology tailored specifically for dental medicine students.

The Introduction section of the book provides clear explanations of key pharmaco-
logical and therapeutical basic terms and concepts essential for understanding of further
notions. It familiarizes students with the fundamental vocabulary of pharmacology,
thereby ensuring a uniform conceptual baseline before advancing to further chapters. It
should be underlined that it is covering a broad spectrum of notions, from definitions
related to pharmacology vocabulary to particularities of routes of drug administration,
characteristics of adverse and toxic effects, doses and units of measure in pharmacology,
regulatory basic aspects regarding drugs, and adherence to medication. By clarifying ter-
minology and contextualizing it within clinical relevance, the Introduction helps students
build the linguistic and conceptual fluency required for effective communication, critical
analysis, and safe pharmacological practice in dentistry.

The section of the book dedicated to Lectures has been meticulously designed to pro-
vide dental medicine students with a concise, relevant, and well-structured overview of
pharmacology as it applies to their future clinical practice. The content reflects a care-
ful selection of essential and up-to-date information, focusing on drugs and therapeutic
principles most used in dental care. Each lecture is organized in a logical, systematic man-
ner, ensuring ease of comprehension. Complex pharmacological concepts are explained
in accessible language, supported by clinical correlations that enhance practical under-
standing. This section serves as a valuable learning tool, enabling students to efficiently
assimilate key knowledge and develop a strong pharmacological foundation that supports
safe and effective patient management in dental practice.

A distinctive feature of the Handbook for Dental Pharmacology — Lectures and Prac-
tical Works lies in its targeted selection of drugs that are most frequently used in dental
practice. The value of the book arises especially from its emphasis on the practical appli-
cability of all theoretical up-to-date knowledge of basic pharmacology. This handbook
seeks to strengthen the students’ understanding of drug mechanisms, pharmacological
particularities of drugs, and clinical reasoning. Thus, it provides the scientific basis for
the safe and effective use of medications, to make informed choices regarding agents most
used in dental practice: agents for pain control, for infection management, for anesthe-
sia, or other clinical situations. This selective approach enables students to concentrate on



the pharmacological principles that directly impact their daily clinical decisions, fostering
a practical understanding of drug use in dental settings. By aligning pharmacology educa-
tion with real-world dental applications, the book enhances both learning efficiency and
clinical preparedness.

The third section of the book, dedicated to Practical Works, closely follow the phar-
macology curriculum for dental medicine students. Each practical work has been carefully
structured to bridge theoretical understanding with hands-on clinical application, encour-
aging active involvement and critical reasoning. Key characteristics and guidance in
administration for pharmaceutical forms and pharmacography information prove to be
highly beneficial. Through exercises that incorporate dosage calculations, prescription
writing, and pharmacotherapeutic reasoning, these practical applications guide students
in translating pharmacological principles into clinical decisions, thus preparing future
dentists to manage medications safely, effectively, and confidently within the scope of den-
tal practice.

The novelty of the book lies in its final sections, which extend beyond traditional
pharmacology content to integrate clinical applicability and preventive perspectives. The
fourth section integrates pharmacological knowledge with experiential learning opportu-
nities through carefully developed real scenarios frequently encountered in dental practice
where understanding drug mechanisms and managing adverse oral effects are crucial.
A special attention was placed on pharmacotherapy in vulnerable patient groups, such as
pediatric, geriatric, and medically compromised individuals. The fifth section addresses to
drug interactions relevant to dental care, providing practical guidance for safe prescribing
and interdisciplinary coordination. The sixth section focuses on pharmacological car-
ies prevention and the evidence-based integration of herbal and natural remedies in oral
disease management. Together, sections reinforce the link between pharmacology, preven-
tion, patient-centered care, and clinical safety in contemporary dental practice.

Through the integration of pharmacological principles with experiential learning
opportunities, this book enhances the transition from theoretical understanding to prac-
tical application of notions, preparing future dental practitioners to provide informed,
patient-centered, and pharmacologically appropriate care.

The dedication and collaborative effort of authors to write this book, the meticu-
lous synthesis of current knowledge, curricular alignment, and clinical applicability,
reflects profound commitment to advancing dental education and serves a meaningful
educational purpose. The authors invested significant time and expertise in structuring
pharmacology content that is both pedagogically coherent and clinically relevant, bridg-
ing the gap between theoretical pharmacology and its direct implications in dental care, to
provide students with a modern, practical support for their professional formation.

Vi



Lorena DIMA, MD, PhD

Professor of Pharmacology and Clinical Pharmacology,

Faculty of Medicine, Transilvania University of Brasov, Romania
Senior Specialist in Clinical Pharmacology

The Handbook for Dental Pharmacology — Lectures and Practical Works represents
a comprehensive and pedagogically refined approach to teaching pharmacology to dental
medicine students. Authored by two academics with expertise in clinical pharmacology,
dermatology, and pharmacy, this textbook stands out for its integrative structure that
merges theoretical lectures with practical applications, tailored specifically to the educa-
tional and clinical realities of dentistry.

Unlike conventional pharmacology manuals that address the discipline from a gen-
eral medical perspective, this handbook is uniquely designed for dental professionals in
training. It emphasizes the direct clinical implications of pharmacologic principles within
the dental setting. Each chapter moves fluidly from fundamental theoretical concepts
(pharmacokinetics, pharmacodynamics, and pharmacotoxicology) to their immediate
relevance in oral and maxillofacial practice. This didactic continuity ensures that stu-
dents not only memorize pharmacologic mechanisms but also understand their practical
impact on patient management in dentistry.

A strength of the volume is its dual structure: comprehensive Lectures that provide
an academic foundation, complemented by Practical Works that offer real-world clinical
examples, prescribing exercises, and emergency scenarios. These practical components
guide students in rational drug prescribing, dosage calculation, and patient-specific
therapeutic adaptation. The inclusion of numerous illustrative prescriptions, explicitly
indicated as educational examples, enables learners to master the art of safe, precise, and
evidence-based pharmacotherapy.

Equally remarkable is the attention showed to dental-specific pharmacological
contexts. Entire chapters are dedicated to topics of immediate relevance to dental practi-
tioners, such as management of medical emergencies in the dental office, recognition and
treatment of drug-induced oral adverse effects, and pharmacologic interactions relevant
to dental materials and anesthetics. These sections demonstrate a deep understanding of
the unique pharmacotherapeutic challenges faced in dentistry, where systemic medica-
tion effects frequently intersect with oral health and local treatment modalities.

The handbook also explores the complex topic of drug interactions, a critical con-
sideration in dental pharmacology given the frequent polypharmacy of modern patients.
The authors address not only the pharmacokinetic and pharmacodynamic mechanisms
underlying these interactions but also their specific clinical consequences in dental care,
such as altered anesthetic response, bleeding risks in anticoagulated patients, and anti-
biotic—analgesic incompatibilities. This focus on applied pharmacovigilance exemplifies
the authors’ commitment to fostering clinical judgment and patient safety among den-
tal students.
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Another novelty of the book lies in its coverage of therapeutic management for special
patient categories. Dedicated sections address pharmacologic considerations in children,
pregnant and lactating women, and the elderly—populations in which drug absorption,
metabolism, and sensitivity differ significantly. These chapters synthesize pharmacolog-
ical theory with clinical ethics and personalized care principles, reflecting contemporary
trends in precision medicine and patient-centered dentistry.

Stylistically, the writing maintains an academic yet accessible tone, suitable for both
undergraduate and postgraduate readers. The text integrates up-to-date terminology,
international standards, and examples that align with European pharmacological prac-
tice. Tables and summaries enhance readability and consolidate key pharmacologic data
for rapid consultation.

In addition to its scientific rigor, the book contributes pedagogically to the moderni-
zation of dental education. By combining clear theoretical exposition with applied clinical
reasoning, it cultivates critical thinking and therapeutic responsibility. The emphasis on
safe prescribing, adverse drug reaction monitoring, and pharmacovigilance reporting
systems (including EudraVigilance and national agencies) extends its relevance beyond
academia, positioning it as a practical reference for young dental practitioners seeking to
refine their prescribing competence.

Overall, Handbook for Dental Pharmacology — Lectures and Practical Works is not just
a course companion but a structured guide for developing pharmacologic literacy and
clinical prudence in future dentists. Its comprehensive integration of basic science, applied
pharmacotherapy, and ethical practice makes it an invaluable addition to the educational
resources in dental medicine. It bridges the traditional divide between pharmacology as
a biomedical science and its direct application in oral healthcare, encouraging a holistic
and safety-oriented approach to drug use in dental practice.
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PREFACE

Pharmacology, as a biomedical science, plays an important role in the practice of den-
tistry. The complex relationship between pharmacology and dentistry is dynamic and
essential for patient care. A good understanding of pharmacologic principles is essential
for dental professionals, who must integrate knowledge of drug mechanisms, interactions,
and patient-specific factors into clinical decision-making. Pharmacology is more than just
a list of drug names and dosages, it is the science of how substances interact with the body
to prevent, diagnose, and treat diseases.

These Lectures and Practical Works are designed to highlight the role that phar-
macology plays in modern dental practice. From managing pain and anxiety to treating
infections and chronic conditions, nearly every aspect of patient care involves a pharma-
cologic component.

Core topics of this notebook include the thorough presentation of agents commonly
used in dentistry (e.g., local anesthetics, antimicrobials, analgesics, anti-inflammatories
and sedatives) alongside a systematic presentation of many classes of drugs used to treat
various pathological conditions. Drugs that may alter oral health or influence dental treat-
ment planning are also presented. Another special topic refers to the safe prescribing of
medications, recognition and management of adverse drug reactions, and the implica-
tions of polypharmacy.

A special section is dedicated to basic concepts in pharmacology and therapeutics,
units in pharmacology, drug dosing and rational prescribing, description of Summary
of Product Characteristics (SmPC), of drugs marketing authorization, and also of errors
in prescribing, adherence to treatment and integration of pharmacovigilance in dental
practice.

Other sections treat the pharmacological management of complex clinical scenar-
ios in dentistry, e.g., emergencies in dental practice and treatment for special categories
of patients, drug interactions in dentistry (with other medicines, food, alcohol, herbals,
smoking) and also practical pharmacology for everyday dental care (prophylaxis, natural
remedies useful in dentistry).

It is important to note that the prescriptions included in this notebook are presented
exclusively as illustrative examples for educational purposes. They are intended to help
students understand correct prescribing principles and formats.



2 HANDBOOK FOR DENTAL PHARMACOLOGY — LECTURES AND PRACTICAL WORKS

By studying pharmacology, dentist students gain the ability to anticipate complica-
tions, tailor treatment plans, and communicate more effectively with both patients and
other healthcare providers.

This handbook can also support dentists, especially young practitioners, constitut-
ing a real source of information on issues related to the correct and safe use of medicines
in dentistry, their interactions, adverse effects, their use in special physiologic (children,
pregnant and lactating women, elderly) and pathologic conditions, and also for the cor-
rect management of some critical emergency cases.



A. INTRODUCTION

A.1. Basic Concepts in Pharmacology and Therapeutics:
Definition of Terms

Pharmacology is the scientific study of the interactions between chemical agents and
living beings, with an emphasis on the processes by which drugs work and how the body
reacts to them. A drug is used in order to prevent, diagnose, and cure illnesses.

This chapter contains fundamental concepts and terminology in pharmacology and
therapeutics. Understanding of these concepts is important for dental practitioners in
order to make correct judgements about drug selection, dosage, and managing potential
side effects. Achieving these purposes results in patient's well-being.

1. Pharmacology
Pharmacology is the branch of medicine that deals with the study of drugs, their
properties, effects on living organisms, mechanisms of action, and their therapeutic uses.
It involves understanding how drugs interact with biological systems. It is a broad field
that explores all aspects of drugs, including three major subfields:
e pharmacodynamics: focuses on the drug’s effects on the body (how the drug works to
produce its effects),
e pharmacokinetics: studies the circuit of the drug through the body
e pharmacotoxicology: helps in understanding the harmful effects of drugs and chemi-
cals, ensuring their safe use, and providing critical information to manage adverse
drug reactions and toxicity.
Pharmacology helps healthcare providers select the most appropriate drugs for treat-
ment, based on their effects and the patient’s specific condition.

2. Therapeutics

Therapeutics is the branch of medicine that focuses on the treatment of diseases and con-
ditions using medical treatments, including drugs. It includes the use of drugs to prevent or
cure diseases, as well as the appropriate and safe administration of these drugs. It is primarily
concerned with the treatment of diseases using drugs, but it also includes other interventions
like surgery or physical therapy. This field is about:
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e drug selection: choosing the best drug for a particular condition,
o drugdosing: determining the appropriate amount and frequency of drug administration,
e patient safety: ensuring that drugs are prescribed safely and appropriately, considering
factors like side effects, interactions, and the patient’s overall health.
Therapeutics is where basic pharmacology meets clinical practice. It is the use of
pharmacological knowledge to treat patients effectively and safely.

3. Drugs

A drug is considered to be any substance that, when taken into the body, can inter-
fere with a physiological processe. Drugs can be synthetic, natural, or biologically derived.
Drugs influence the body’s functions. They DO NOT change them. They can be natural
(derived from plants, animals, or minerals) or synthetic (created in laboratories).

Drugs are used to prevent, diagnose, or treat diseases or medical conditions.

a. To prevent diseases
Drugs can be used to prevent diseases or other pathological conditions from occur-
ring. This is known as prophylaxis. Examples:
e vaccines: used to prevent infections like flu or measles,
e antimalarial drugs: used to prevent malaria in travelers to endemic areas,
e aspirin (low doses): used to prevent heart attacks or strokes in individuals at risk.

b. To diagnose diseases
Some drugs or substances are used to help diagnose diseases. These drugs are often used
in imaging or testing procedures to identify pathological conditions. Examples:
e contrastagents: used in imaging techniques like x-rays or magnetic resonance spectro-
scopy imaging to help visualize internal structures,
e radioactive tracers: used in tests like positron emission tomography (PET) scans to
diagnose cancers or metabolic diseases.

c. To treat or manage diseases
Drugs are used to treat or manage diseases. This is the most common use of drugs, aim-
ing to reduce symptoms, cure diseases, or improve the patient’s quality of life. Examples:
e antibiotics: used to treat bacterial infections like pneumonia,
e insulin: used to manage diabetes by regulating blood sugar levels,
e pain killers: such as opioids or nonsteroidal anti-inflammatory drugs (NSAIDs), used
to alleviate pain.

4. Pharmacodynamics
Pharmacodynamics refers to the study of the biochemical and physiological effects of
drugs on the body (see Chapter B.1.1.2. “General Pharmacodynamics”). Key aspects include:
e receptor binding: many drugs work by binding to specific receptors (proteins or
enzymes) on cells. This binding triggers a cascade of events that leads to the drugs effect.
Example: morphine binds to opioid receptors in the brain to relieve pain.
e mechanism of action: this describes how a drug works at the molecular level.
Example: aspirin inhibits cyclooxygenase (COX), an enzyme involved in the produc-
tion of prostaglandins, which are responsible for pain and inflammation.
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e dose-response relationship: this refers to how increasing the dose of a drug consecu-
tively increases its effect, until a maximum effect is obtained.

Practical applications of pharmacodynamics:

e drug development: understanding pharmacodynamics helps in the development of
new drugs by identifying how a drug works, how it can be optimized for better effi-
cacy, and how to minimize side effects.

e personalized medicine: knowledge of pharmacodynamics helps tailor treatments
to individuals, as people may respond differently to drugs based on genetic factors,
health conditions, and environmental influences.

o safety and efficacy: pharmacodynamics plays a key role in determining the safety/effi-
cacy profile of a drug, including its therapeutic range and potential for adverse effects.

5. Pharmacokinetics

Pharmacokinetics studies the circuit of the drug through the body, meaning how it is
absorbed into the bloodstream, how it is distributed to tissues, how it is metabolized, and
how it is eliminated (see Chapter B.1.1.1. “General Pharmacokinetics”).

Practical applications of pharmacokinetics:

e dosing regimens: pharmacokinetics helps determine the appropriate dose of a drug,
the frequency of administration, and the route of administration to achieve therapeu-
tic effects without causing toxicity,

e personalized medicine: by understanding pharmacokinetics, physicians can tailor
drug treatments based on a patient’s individual characteristics (age, weight, liver and
kidney function, and genetic factors),

e drug interactions: pharmacokinetics helps understanding how drug interactions
affect absorption, metabolism, and excretion.

Example: one drug may inhibit an enzyme that metabolizes another drug, leading to
increased levels of the second drug and a risk of toxicity.

6. Pharmacotoxicology

Pharmacotoxicology is a specialized branch of pharmacology that study the toxic effects
of drugs and chemicals on living organisms, especially humans. It combines the principles
of pharmacology (which deals with the adverse effects of drugs on the body) and toxicol-
ogy (which deals with the toxic effects of substances). Pharmacotoxicology investigates how
drugs and chemicals can cause adverse effects, including their potential to harm organs, tis-
sues, and biological systems (see Chapter B.1.1.3. “General Pharmacotoxicology”).

Practical applications of pharmacotoxicology:

e drug safety: pharmacotoxicology ensures that drugs are safe for use by identifying
harmful side effects before drugs are marketed,

e understanding adverse drug reactions: helps to identify why certain individuals
experience adverse reactions to drugs (due to genetics, drug interactions, or other
underlying conditions),

e regulatory standards: regulatory agencies like the Food and Drug Administration
(FDA) and European Medicines Agency (EMA) rely on pharmacotoxicology data to
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establish guidelines for drug approval and safe use, including recommended dosages

and potential risks.

Example: the study of acetaminophen (paracetamol), a commonly used pain reliever.
While it is generally safe at therapeutic doses, an overdose can lead to liver toxicity.
Pharmacotoxicologists investigate how acetaminophen is metabolized in the liver, how
it produces harmful metabolites, and the mechanisms by which it causes liver damage.
Knowing these processes helps to establish safe dosing limits and treatment protocols for
overdose situations.

7. Dose

The dose refers to the specific quantity of a drug to be administered at one time. It
is critical to achieving the desired therapeutic effect without causing toxicity. The dose
is important because it determines how much of the drug reaches the bloodstream and
tissues to produce an effect. It is usually adjusted based on: the drug’s potency, the patient’s
individual characteristics (age, weight, kidney/liver function, and any underlying health
conditions), drug interactions with other medications being taken by the patient. Too
much of a drug can lead to toxicity, while too little may result in ineffectiveness.

8. Posology

The term comes from Greek, meaning “how much® (posos) and “study“ (-logy). Po-
sology is a branch of pharmacology and therapeutics concerned with the determination
of appropriate doses of drugs or agents. While “dose (as defined above) is the specific
amount given, posology is about figuring out how that amount should be for a given
patient and pathological condition.

Posology involves understanding that the ideal dose can vary based on many factors.
It encompasses standard dosing guidelines and also how to adjust doses for individual
needs. Aspects of posology:

e therapeutic dosing ranges: many drugs have a known range (from minimum
effective dose to maximum tolerated dose). Posology advises practitioners to start at
a recommended dose and adjust as needed,

e pediatric and geriatric dosing: children often require doses calculated by weight
or body surface area, since their bodies handle drugs differently than adults. For
instance, pediatric dentistry often uses posology principles to calculate the dose of
amoxicillin syrup per kilogram for a child with an infection. Similarly, elderly patients
might need lower doses because they generally metabolize or excrete drugs slowly,

¢ dose adjustment in disease: patients with liver or kidney impairment may need dose
adjustments because their bodies cannot metabolize or eliminate drugs at the normal rate.
Posology provides formulas or rules to modify doses to safe levels,

e frequency and duration: posology also covers how frequently to give a dose (“every
4 hours®, “once daily“) and for how long (e.g., a 7-day course of antibiotics). These
decisions ensure that drug levels remain therapeutic,

¢ loading and maintenance doses: in some cases, a larger initial dose (loading dose) is
given to rapidly achieve therapeutic levels, followed by smaller maintenance doses to
keep levels steady.



