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Medication use in dentistry is most effective when it is connected to the cause of the patient’s pain
rather than to the assumption that stronger analgesia is always better. Acute dental pain is often
inflammatory, which helps explain why current American Dental Association guidance recommends
nonsteroidal anti-inflammatory drugs (NSAIDs), alone or combined with acetaminophen, as first-line
pharmacologic treatment for most adolescents and adults with acute dental pain. Opioids are
reserved for situations in which nonopioid therapy is inadequate or contraindicated (American Dental
Association [ADA], 2024). This evidence has important implications for the way ibuprofen and codeine
should be compared. They are not simply two interchangeable analgesics: they act through different
pathways, have different safety profiles, and occupy very different positions in contemporary dental
prescribing.

Ibuprofen and codeine also provide a useful framework for understanding basic pharmacologic
concepts relevant to dental practice. Their use illustrates the importance of pharmacodynamics,
pharmacokinetics, drug interactions, therapeutic index, prescription status, bioequivalence, and clear
prescription writing. The purpose of these concepts is not merely academic. They help a dentist
choose an appropriate medicine, recognize when a drug should be avoided, communicate instructions
safely, and understand why two products containing the same active ingredient may or may not be
considered therapeutically interchangeable.

lbuprofen and Codeine Have Different Roles in
Dental Pain

Characteristic Ibuprofen Codeine
Drug class Nonsteroidal anti-inflammatory Opioid analgesic; prodrug partly
drug (NSAID) converted to morphine
Primary analgesic Inhibits cyclooxygenase enzymes Produces analgesia mainly through
mechanism and reduces prostaglandin opioid-receptor activity after metabolic
synthesis conversion
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Typical place in acute
dental pain care

First-line option when NSAIDs are
appropriate

Limited role when first-line nonopioid
treatment is inadequate or
contraindicated

Major safety concerns

Gastrointestinal injury, renal
effects, fluid retention,
hypersensitivity, cardiovascular risk
in susceptible patients

Sedation, respiratory depression,
constipation, misuse, dependence,
drug interactions, variable CYP2D6
metabolism

Important prescribing
issue

Screen for contraindications and
concurrent NSAID use

Avoid routine “just-in-case” use;
consider opioid-related risks, age,

other CNS depressants, and
metabolism

Ibuprofen reduces pain by inhibiting cyclooxygenase activity and decreasing the production of
prostaglandins involved in inflammation, pain, and fever. This mechanism fits many dental conditions
because tissue inflammation is a major contributor to pain after extraction, pulpitis, and other acute
oral conditions. The ADA’s 2024 guideline for adolescents, adults, and older adults recommends
NSAIDs alone or in combination with acetaminophen as first-line therapy for acute dental pain when
no contraindication exists (ADA, 2024). The value of ibuprofen therefore comes not only from
analgesia but from targeting an important component of the underlying inflammatory process.

Ibuprofen is absorbed after administration and undergoes hepatic metabolism before its metabolites
are eliminated largely through the kidneys (Ngo & Bajaj, 2024). Its relatively short elimination half-life
means that analgesic effect must be considered in relation to dosing interval, formulation, and the
patient’s clinical condition. The exact dose used in practice depends on age, comorbidities, other
medications, and the type of dental procedure. An academic discussion of the drug should therefore
avoid presenting one fixed dose as universally appropriate. The more important principle is that
dentists use the lowest effective dose for the shortest clinically necessary duration while screening for
contraindications such as significant NSAID hypersensitivity, certain gastrointestinal conditions, renal
impairment, and relevant drug interactions.

Codeine works differently. It is an opioid whose analgesic effect depends substantially on conversion
to morphine through the CYP2D6 metabolic pathway. This creates clinically important variability.
Some people metabolize codeine slowly and may experience little analgesia, while ultrarapid
metabolizers can generate unexpectedly high morphine concentrations and face greater toxicity. The
U.S. Food and Drug Administration continues to maintain strong restrictions and warnings around
codeine, including limitations in children and recommendations against use in breastfeeding women
because of the risk of serious opioid toxicity (U.S. Food and Drug Administration [FDA], 2026).

These differences help explain why contemporary dentistry has moved away from routine opioid
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prescribing. Opioids can reduce pain, but they introduce risks of sedation, respiratory depression,
constipation, impaired driving, misuse, dependence, and dangerous interactions with alcohol,
benzodiazepines, and other central nervous system depressants. ADA guidance advises against
routine “just-in-case” opioid prescriptions and emphasizes nonopioid options first (ADA, 2024).
Codeine therefore belongs in a narrower clinical context than older dental prescribing habits
sometimes implied.

Safety Depends on Patient Factors as Much as
Drug Properties

The adverse effects of ibuprofen reflect both its mechanism and the patient’s underlying risk.
Prostaglandins contribute not only to inflammation but also to gastrointestinal mucosal protection,
renal blood flow, and other physiological functions. NSAID therapy can therefore contribute to
dyspepsia, ulceration, gastrointestinal bleeding, renal impairment, fluid retention, or worsening
hypertension in susceptible individuals. The risk increases when a patient takes more than one NSAID,
combines therapy with certain anticoagulants or antiplatelet agents, has significant kidney disease, or
uses alcohol heavily. A dental medication history should consequently include nonprescription
products because patients may not consider an over-the-counter pain reliever to be a “medicine.”

Codeine presents a different pattern of risk. Opioid-related drowsiness and respiratory depression are
especially important because the same patient may also be using sedatives, alcohol, sleep
medications, or other substances that depress the central nervous system. Constipation, nausea,
vomiting, dizziness, and pruritus are common opioid-related adverse effects. More serious concerns
include accidental overdose, misuse, dependence, and unpredictable response arising from genetic
differences in CYP2D6 activity. The FDA’s codeine information page continues to direct clinicians to
restrictions on pediatric use and concerns during breastfeeding (FDA, 2026).

Drug selection should therefore begin with a complete medical and medication history. A dentist
should know whether the patient has allergies, kidney or liver disease, gastrointestinal bleeding
history, pregnancy, anticoagulant use, opioid use disorder, sedative medications, or other factors that
change the balance of benefit and harm. The ADA’s 2024 opioid policy also emphasizes reviewing
current medications, drug interactions, and substance-use history and using prescription drug
monitoring programs where required or appropriate.

This risk-based approach is more useful than memorizing isolated lists of side effects. Pharmacology
becomes clinically meaningful when adverse effects are linked to a particular patient. The same drug
that is reasonable for one healthy adult may be inappropriate for an older patient with chronic kidney
disease, a patient with previous gastrointestinal bleeding, or a person taking interacting medicines.
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Prescription Writing Is a Safety Process

A prescription is a clinical communication document, not merely an authorization for a pharmacy to
dispense a product. It should identify the patient, medicine, strength, dosage form, route, directions,
quantity, and prescriber clearly enough to prevent ambiguity. Abbreviations that can be misread
should be avoided, and instructions should be written in language that the patient can understand.
The prescriber should also consider allergies, duplicate therapy, relevant interactions, and whether
the patient understands how long the medicine should be used.

Dental prescribing has an additional responsibility because acute pain should not be used as a
substitute for definitive treatment. Analgesics may control symptoms temporarily, but medication
does not remove caries, drain an abscess, restore a fractured tooth, or complete an extraction. The
ADA'’s acute dental pain guidance explicitly frames medication as part of care rather than a reason to
delay necessary dental treatment. A high-quality prescription therefore exists within a treatment plan.

Opioid prescriptions require greater safeguards. Dentists should avoid unnecessarily large quantities,
explain safe storage and disposal, review other sedating medicines, and counsel patients not to share
medication. A patient should know that codeine can impair alertness and that combining opioids with
alcohol or sedatives can increase respiratory risk. Documentation should explain why an opioid was
chosen when nonopioid therapy would ordinarily be expected to provide first-line pain control.

Medication adherence also depends on communication. Patients may stop therapy early because of
adverse effects, forget doses, misunderstand instructions, or intentionally alter a regimen because
they fear harm. Others may take additional nonprescription medicines without realizing that the
products duplicate an ingredient already prescribed. Counseling should therefore include what the
medication is for, how it is intended to be used, important adverse effects, what to avoid, and when to
contact a dentist or physician.

Pharmacologic Terms That Support Rational
Prescribing

Therapeutic index describes the relationship between a dose that produces the desired effect and a
dose associated with toxicity. It is a conceptual measure of a drug’s safety margin, but it should not
be interpreted as a guarantee that a medicine with a “wide” index is safe for every patient. Risk still
depends on age, disease, interactions, organ function, and dose.

Pharmacopeia refers to an official compendium that establishes recognized standards for medicines
and pharmaceutical ingredients. The United States Pharmacopeia-National Formulary contains
standards concerning identity, strength, quality, purity, testing, and related requirements. A
pharmacopeia is therefore more than an encyclopedia of drug indications. Its primary role is
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standardization and quality.

Legend drug is a traditional term for a prescription-only medication that federal law requires to be
dispensed under the authority of a licensed prescriber. Prescription status is not the same as
controlled-substance status. Some prescription drugs are controlled substances, while many are not.
Codeine products may fall under controlled-substance rules depending on formulation and
jurisdiction, whereas prescription-strength versions of other medicines can have different regulatory
status.

Bioequivalence concerns whether two pharmaceutical products containing the same active ingredient
show sufficiently similar bioavailability under defined conditions. Bioequivalence supports approval
and substitution of many generic medicines, but it does not mean that two unrelated drugs producing
a similar clinical effect are bioequivalent. Ibuprofen and codeine, for example, cannot be described as
bioequivalent because they contain different active ingredients and work through different
mechanisms. The World Health Organization’s guidance on multisource pharmaceutical products
emphasizes the role of comparative bioavailability and appropriate evidence in establishing
interchangeability.

Clinical Meaning for Dental Practice

Ibuprofen and codeine demonstrate why dental pharmacology should be organized around
therapeutic reasoning rather than isolated facts. Ibuprofen is useful because inflammation contributes
directly to many forms of acute dental pain, and current evidence supports NSAIDs as first-line
therapy for most patients in whom they are safe. Codeine can provide analgesia, but its variable
metabolism, sedation, respiratory effects, misuse potential, and regulatory restrictions make it a more
limited option. The two drugs should therefore not be presented as equivalent alternatives.

The same principle applies to prescription writing. The safest prescription is not simply the one that
contains the correct drug name and dose. It is the one that follows an appropriate diagnosis, accounts
for the patient’s history and other medicines, uses current evidence, communicates clearly, and
supports definitive dental treatment. Dentists also need to understand regulatory concepts such as
pharmacopeial standards, prescription-only status, therapeutic index, and bioequivalence because
these concepts shape how medicines are manufactured, prescribed, substituted, and monitored.

Contemporary dental pain management has moved toward minimizing opioid exposure without
undertreating pain. This is not an argument that opioids have no legitimate role. It is an argument
that the expected benefit must justify risks that are greater than those associated with first-line
nonopioid therapy in many dental conditions. Evidence-based prescribing therefore requires both
pharmacological knowledge and clinical judgment.
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