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Abstract 

Chemical bonding plays a fundamental role in determining how drugs interact with biological 

systems and produce therapeutic effects. The nature, strength, and specificity of chemical 

bonds between a drug molecule and its biological target—such as receptors, enzymes, ion 

channels, or nucleic acids—directly influence drug efficacy, selectivity, onset of action, and 

duration of effect. Both covalent and non-covalent interactions govern drug–target binding, 

while intermolecular forces affect absorption, distribution, metabolism, and elimination. This 

paper elaborates on how chemical bonding influences drug action in pharmacy, emphasizing 

the relationship between molecular structure, binding interactions, and pharmacological 

response. Understanding these principles is essential for rational drug design, optimization, and 

safe clinical use. 

Keywords-Chemical Bonding, Drug Action, Medicinal Chemistry, Pharmacodynamics, Drug–

Receptor Interaction, Non-covalent Interactions, Structure–Activity Relationship 

Introduction 

In pharmacy, drug action is fundamentally a chemical process that occurs at the molecular 

level. Drugs exert their effects by interacting with biological targets within the body, and these 

interactions are governed by the principles of chemical bonding. The type and strength of 

chemical bonds formed between a drug and its target determine whether the drug will bind 

effectively, activate or inhibit biological pathways, and ultimately produce a therapeutic 

response. 

Chemical bonding also influences critical pharmacokinetic properties such as solubility, 

membrane permeability, metabolic stability, and elimination. Even small changes in chemical 

structure—such as the addition of a functional group or alteration of bond polarity—can 

significantly modify a drug’s activity, safety, and clinical usefulness. Therefore, an 

understanding of chemical bonding is essential for pharmacists, as it underpins drug design, 

formulation, mechanism of action, and rational use in patient care. 
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This discussion explores how different types of chemical bonds and intermolecular forces 

influence drug–target interactions and overall drug action in pharmacy. 

Chemical Bonding and Drug–Target Recognition 

Drug–target recognition is the fundamental step that determines whether a drug will produce a 

therapeutic effect. Before a drug can activate or inhibit a biological process, it must first 

recognize, approach, and bind to its specific biological target—such as a receptor, enzyme, 

ion channel, transporter, or nucleic acid. This recognition process is governed entirely by 

chemical bonding interactions between the drug molecule and the target site. 

Drug–target recognition is not random. It depends on molecular complementarity, electronic 

interactions, spatial orientation, and bonding strength. A precise understanding of these 

factors explains why some drugs are highly selective and potent, while others show weak 

activity or significant side effects. 

1. Molecular Complementarity: “Lock and Key” vs. “Induced Fit” 

Chemical bonding underlies the concept of molecular complementarity, which describes how 

well a drug fits into its target site. 

a. Lock-and-Key Model 

• The drug (key) fits exactly into the receptor (lock) 

• Binding occurs due to pre-existing complementary shapes and bonding sites 

• Chemical bonds form immediately upon contact 

This model emphasizes structural compatibility, where correct bonding interactions are 

possible only if the shapes and functional groups match. 

b. Induced-Fit Model 

• The target undergoes conformational change after drug binding 

• Chemical bonds trigger structural rearrangement 

• Leads to stronger and more specific interactions 

In reality, most drug–target recognition involves induced fit, where bonding interactions 

stabilize the drug–target complex. 

2. Role of Functional Groups in Drug–Target Recognition 

Functional groups are specific arrangements of atoms in a drug molecule that determine how 

it bonds with the target. 
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Key roles of functional groups: 

• Provide charge for ionic bonding 

• Donate or accept hydrogen bonds 

• Create hydrophobic regions for nonpolar interactions 

• Influence electron distribution for van der Waals forces 

Even small changes in functional groups can: 

• Improve or abolish binding 

• Alter selectivity 

• Change potency dramatically 

This is why chemical bonding is central to structure–activity relationships (SAR). 

3. Types of Chemical Bonds in Drug–Target Recognition 

a. Ionic (Electrostatic) Interactions 

• Occur between oppositely charged groups 

• Strongest among non-covalent interactions 

• Help attract the drug to the target site 

Importance: 

• Often responsible for initial drug–target association 

• Highly sensitive to pH and ionization state 

• Changes in physiological pH can weaken or strengthen binding 

b. Hydrogen Bonding 

• Occurs between hydrogen and electronegative atoms (O, N, S) 

• Directional and highly specific 

Role in recognition: 

• Helps align the drug correctly within the binding site 

• Enhances specificity 

• Allows reversible binding 

Hydrogen bonds are crucial for precision recognition, especially in enzyme and receptor 

binding. 
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c. Hydrophobic Interactions 

• Occur between nonpolar regions in aqueous environments 

• Not true “bonds” but energetically favorable associations 

Importance: 

• Drive drug molecules into lipid-rich binding pockets 

• Increase binding affinity 

• Important for membrane-bound targets 

Hydrophobic interactions often determine how long a drug remains bound to its target. 

d. Van der Waals Forces 

• Weak, short-range interactions caused by transient dipoles 

• Individually weak but collectively significant 

Role in recognition: 

• Fine-tune binding 

• Stabilize close-contact regions 

• Important for shape complementarity 

Van der Waals forces allow drugs to “fit snugly” into target sites. 

e. Covalent Bonding (Special Cases) 

• Involves sharing of electrons 

• Strong and often irreversible 

Role in recognition: 

• Produces permanent target modification 

• Used when long-lasting inhibition is required 

• Increases potency but reduces reversibility 

Because of safety concerns, covalent bonding is used selectively in drug design. 

4. Stereochemistry and Drug–Target Recognition 

Chemical bonding is highly dependent on three-dimensional orientation. 

• Many biological targets are stereospecific 

• Only one stereoisomer may form correct bonding interactions 
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• Incorrect orientation prevents proper bond formation 

This explains why: 

• One enantiomer may be active 

• The other may be inactive or toxic 

Stereochemistry directly influences bond alignment and recognition. 

5. Electronic Distribution and Binding Affinity 

Electron density within a drug molecule determines its bonding potential. 

• Electron-rich regions attract electron-poor sites 

• Polar bonds enhance hydrogen bonding 

• Delocalized electrons stabilize interactions 

Small electronic changes (e.g., adding electronegative atoms) can: 

• Increase binding strength 

• Alter selectivity 

• Change receptor activation 

Thus, electronic structure is as important as molecular shape. 

6. Reversibility of Bonding and Pharmacological Control 

Most drug–target interactions are reversible, which is critical for safety. 

• Allows dose control 

• Reduces prolonged toxicity 

• Enables fine regulation of biological response 

Reversible non-covalent bonds provide: 

• Temporary action 

• Predictable duration 

• Better therapeutic control 

Irreversible bonding is used only when clinically justified. 

7. Drug–Target Recognition and Selectivity 

Selective recognition occurs when a drug forms optimal bonding interactions only with its 

intended target. 
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• Correct spatial arrangement of bonds 

• Precise functional group positioning 

• Unique electronic complementarity 

High selectivity: 

• Improves therapeutic index 

• Reduces adverse effects 

• Enhances clinical usefulness 

Poor bonding specificity leads to off-target binding and side effects. 

8. Implications for Drug Design and Pharmacy Practice 

Understanding chemical bonding in recognition helps pharmacists and scientists: 

• Predict drug behavior at the molecular level 

• Explain differences between drugs in the same class 

• Anticipate drug–drug interactions 

• Support rational prescribing and counseling 

• Improve formulation and dosage strategies 

Drug–target recognition is the bridge between chemistry and clinical action. 

Conclusion 

Chemical bonding is the foundation of drug–target recognition in pharmacy. The type, strength, 

orientation, and reversibility of bonds determine whether a drug can recognize its target, bind 

effectively, and produce a therapeutic response. Molecular complementarity, functional groups, 

stereochemistry, and electronic properties collectively govern recognition and selectivity. A 

deep understanding of these bonding principles is essential for rational drug design, safe 

medication use, and effective pharmaceutical care. 

Types of Chemical Bonds Involved in Drug Action 

Drug action at the molecular level depends on the ability of a drug to bind to its biological 

target, such as a receptor, enzyme, ion channel, transporter, or nucleic acid. This binding is 

mediated by various chemical bonds and intermolecular forces. The type, strength, 

reversibility, and spatial orientation of these bonds determine drug affinity, selectivity, 

potency, duration of action, and safety. 

In pharmacy, understanding the types of chemical bonds involved in drug action explains why 

some drugs act rapidly and reversibly, others have prolonged effects, and some may cause 
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toxicity. Most drug–target interactions rely on non-covalent bonds, while covalent bonds are 

used selectively for specific therapeutic purposes. 

1. Covalent Bonds 

Nature of the Bond 

Covalent bonds involve the sharing of electrons between atoms. These bonds are strong, 

stable, and often irreversible under physiological conditions. 

Role in Drug Action 

• Covalent bonds permanently modify the target molecule 

• Drug action persists even after the drug is cleared from circulation 

• Leads to long-lasting pharmacological effects 

Pharmacological Significance 

• Very high potency 

• Long duration of action 

• Reduced need for frequent dosing 

Limitations 

• Risk of toxicity due to irreversible target modification 

• Difficult to control once formed 

• Potential for long-term adverse effects 

Clinical Relevance 

Covalent bonding is used deliberately when permanent inhibition of a target is therapeutically 

beneficial, but such drugs require careful dosing and monitoring. 

2. Ionic (Electrostatic) Bonds 

Nature of the Bond 

Ionic bonds occur due to electrostatic attraction between oppositely charged ions or groups. 

Role in Drug Action 

• Provide strong initial attraction between drug and target 

• Often guide the drug into the binding site 

• Strength depends on ionization state 
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Pharmacological Significance 

• Stronger than most non-covalent bonds 

• Rapid association and dissociation 

• Highly influenced by pH 

Limitations 

• Changes in pH can weaken or disrupt ionic interactions 

• Less specific than hydrogen bonding 

Clinical Relevance 

Ionic bonds are crucial for binding affinity, especially in drugs acting on receptors or enzymes 

with charged active sites. 

3. Hydrogen Bonds 

Nature of the Bond 

Hydrogen bonds form when a hydrogen atom attached to an electronegative atom (O, N, or S) 

interacts with another electronegative atom. 

Role in Drug Action 

• Align the drug correctly within the binding site 

• Enhance specificity and orientation 

• Stabilize reversible drug–target complexes 

Pharmacological Significance 

• Moderate strength 

• Highly directional and precise 

• Essential for selective recognition 

Limitations 

• Weaker than ionic bonds 

• Sensitive to competing interactions with water 

Clinical Relevance 

Hydrogen bonding is one of the most important interactions in drug action because it 

balances specificity and reversibility. 
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4. Van der Waals Forces 

Nature of the Bond 

Van der Waals forces arise from temporary fluctuations in electron density, producing weak, 

short-range attractions. 

Role in Drug Action 

• Stabilize close-contact interactions 

• Fine-tune drug–target binding 

• Enhance molecular fit 

Pharmacological Significance 

• Individually weak but collectively powerful 

• Require close proximity 

• Critical for shape complementarity 

Limitations 

• Very short range 

• Easily disrupted 

Clinical Relevance 

Van der Waals forces allow drugs to fit snugly into binding pockets, improving affinity without 

increasing toxicity. 

 

5. Hydrophobic Interactions 

Nature of the Interaction 

Hydrophobic interactions occur when nonpolar regions cluster together in an aqueous 

environment to minimize contact with water. 

Role in Drug Action 

• Drive drugs into lipid-rich binding sites 

• Increase binding affinity 

• Enhance membrane permeability 

Pharmacological Significance 

• Major contributor to binding strength 
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• Important for membrane-bound receptors 

• Influences drug distribution 

Limitations 

• Reduced solubility in aqueous environments 

• Can cause nonspecific tissue accumulation 

Clinical Relevance 

Hydrophobic interactions often determine drug residence time and duration of action. 

6. Dipole–Dipole Interactions 

Nature of the Bond 

Dipole–dipole interactions occur between polar molecules with partial charges. 

Role in Drug Action 

• Contribute to molecular recognition 

• Stabilize polar drug–target interactions 

Pharmacological Significance 

• Weaker than ionic and hydrogen bonds 

• More stable than van der Waals forces 

Clinical Relevance 

These interactions support secondary stabilization of drug–target complexes. 

7. π–π (Aromatic) Interactions 

Nature of the Interaction 

π–π interactions occur between aromatic rings, involving overlapping π-electron clouds. 

Role in Drug Action 

• Stabilize binding to aromatic amino acids 

• Enhance affinity and specificity 

Pharmacological Significance 

• Common in CNS and enzyme-targeting drugs 

• Important in stacking interactions 
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Clinical Relevance 

These interactions help explain why aromatic rings are common in drug structures. 

8. Reversible vs. Irreversible Bonding 

Reversible Bonding 

• Involves non-covalent interactions 

• Allows controlled dosing 

• Safer and predictable 

Irreversible Bonding 

• Involves covalent interactions 

• Prolonged effects 

• Higher risk 

Most drugs are designed to bind reversibly to ensure safety and flexibility in therapy. 

9. Combined Effect of Multiple Bonds 

Drug action rarely depends on a single bond type. Instead: 

• Multiple weak interactions act together 

• Overall binding strength (affinity) increases 

• Specificity and reversibility are optimized 

This concept explains how drugs achieve strong binding without permanent attachment. 

Pharmaceutical Importance 

Understanding chemical bond types helps pharmacists: 

• Predict drug potency and duration 

• Explain drug–drug interactions 

• Understand side effects 

• Support rational drug design 

• Improve patient counseling 

Chemical bonding links molecular chemistry to clinical drug action. 
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Conclusion 

Drug action in pharmacy is governed by a combination of covalent and non-covalent chemical 

bonds. Covalent bonds provide irreversible, long-lasting effects, while ionic bonds, hydrogen 

bonds, van der Waals forces, hydrophobic interactions, and aromatic interactions enable 

reversible, selective, and controllable drug action. The balance among these interactions 

determines a drug’s efficacy, safety, and therapeutic usefulness. A strong understanding of these 

bonding types is essential for rational drug design, optimal therapy, and safe pharmaceutical 

practice. 

Chemical Bonding and Drug Selectivity 

Drug selectivity refers to the ability of a drug to interact preferentially with its intended 

biological target while minimizing interactions with other molecules in the body. High 

selectivity is a key determinant of drug safety and therapeutic effectiveness. At the molecular 

level, selectivity arises from specific chemical bonding interactions between a drug and its 

target. These interactions depend on molecular shape, functional groups, electronic 

distribution, stereochemistry, and the types of chemical bonds formed. 

Understanding how chemical bonding governs drug selectivity is essential in pharmacy, as it 

explains why drugs with similar structures can have different effects, why some drugs cause 

fewer side effects, and how rational drug design improves therapeutic outcomes. 

1. Molecular Complementarity and Selective Binding 

Drug selectivity begins with molecular complementarity between a drug and its target. 

• The binding site of a biological target has a unique three-dimensional shape 

• Functional groups within the site are arranged to form specific bonds 

• Only drugs with complementary shape and bonding capability bind effectively 

Chemical bonding ensures that the drug “fits” the target, much like a key fits a lock, though in 

reality binding often involves induced-fit interactions. 

2. Role of Functional Groups in Selectivity 

Functional groups determine the type and strength of chemical bonds a drug can form. 

• Charged groups form ionic bonds 

• Polar groups form hydrogen bonds 

• Nonpolar groups participate in hydrophobic interactions 

Small changes in functional groups can: 

• Strengthen or weaken bonding 
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• Alter target preference 

• Increase or reduce selectivity 

This explains how minor chemical modifications can significantly change a drug’s clinical 

profile. 

3. Hydrogen Bonding and Specificity 

Hydrogen bonds play a central role in selective drug binding. 

• Highly directional and precise 

• Require correct spatial alignment 

• Provide specificity without irreversible binding 

Because hydrogen bonds are selective yet reversible, they are ideal for achieving controlled 

drug action with minimal off-target effects. 

4. Ionic Interactions and Target Preference 

Ionic bonds contribute strongly to drug–target attraction but are less specific than hydrogen 

bonds. 

• Strong electrostatic forces enhance binding affinity 

• Sensitive to pH and ionization state 

• Help guide drugs to charged binding sites 

Selective ionic interactions occur only when charge distribution matches the target 

environment. 

5. Hydrophobic Interactions and Selective Binding Pockets 

Many biological targets contain hydrophobic regions. 

• Drugs with appropriate nonpolar groups preferentially bind these pockets 

• Hydrophobic interactions increase affinity and residence time 

• Excessive hydrophobicity reduces selectivity and increases side effects 

Balancing hydrophobic interactions is critical for achieving selective binding. 

6. Van der Waals Forces and Fine-Tuning Selectivity 

Van der Waals forces contribute to selectivity by stabilizing close molecular contact. 

• Require precise shape complementarity 

• Fine-tune binding interactions 



 
Received: 16-11-2025       Revised: 05-12-2025 Accepted: 25-01-2026 

 

 381 Volume 50 Issue 1 (January 2026) 

https://powertechjournal.com 

 

• Enhance discrimination between similar targets 

These weak forces collectively strengthen selective binding. 

7. Stereochemistry and Selective Recognition 

Biological targets are stereospecific. 

• Only one stereoisomer may form optimal bonding interactions 

• Incorrect stereochemistry prevents proper bonding 

• Can lead to reduced efficacy or toxicity 

Stereochemical selectivity is entirely dependent on correct bond orientation in three-

dimensional space. 

8. Electronic Distribution and Selectivity 

Electron density influences bonding capability. 

• Electron-rich regions attract electron-poor sites 

• Polar bonds support hydrogen bonding 

• Delocalized electrons stabilize aromatic interactions 

Subtle electronic changes can significantly alter selectivity and potency. 

9. Covalent Bonding and Target Selectivity 

Covalent bonding can confer high selectivity if directed precisely. 

• Permanent modification of specific target residues 

• Extremely high potency 

• Risk of off-target toxicity 

Such drugs require careful design to avoid unintended interactions. 

10. Drug Selectivity vs. Drug Specificity 

• Selectivity: preference for one target over others 

• Specificity: exclusive action on one target (rare) 

Chemical bonding determines selectivity by favoring certain interactions while disfavoring 

others. 

11. Implications for Drug Design and Pharmacy Practice 

Understanding chemical bonding and selectivity allows pharmacists to: 
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• Predict therapeutic and adverse effects 

• Explain drug interactions 

• Understand differences within drug classes 

• Support rational prescribing 

• Optimize patient counseling 

Selective drugs improve therapeutic index and patient safety. 

Conclusion 

Chemical bonding is the molecular foundation of drug selectivity. The type, strength, 

orientation, and reversibility of bonds determine how selectively a drug interacts with its 

intended target. Hydrogen bonding, ionic interactions, hydrophobic forces, van der Waals 

forces, and stereochemical alignment collectively govern selective recognition. A balanced 

combination of these interactions allows drugs to achieve high efficacy with minimal side 

effects. Mastery of these concepts is essential for rational drug design and effective 

pharmaceutical care. 

Influence of Chemical Bonding on Absorption 

Drug absorption is the process by which a drug moves from its site of administration into the 

systemic circulation. For a drug to be therapeutically effective, it must first be absorbed in 

sufficient quantity. At the molecular level, absorption is strongly influenced by chemical 

bonding, which determines a drug’s solubility, ionization, polarity, and ability to cross 

biological membranes. The nature and distribution of chemical bonds within a drug molecule 

directly affect how it interacts with water, lipids, membrane proteins, and transport systems. 

Understanding how chemical bonding influences absorption enables pharmacists to predict 

bioavailability, select appropriate dosage forms, and optimize routes of administration. 

1. Chemical Bonding and Membrane Permeability 

Biological membranes are primarily composed of lipid bilayers, making membrane 

permeability a critical factor in drug absorption. 

• Drugs with nonpolar covalent bonds are more lipid-soluble 

• Lipid-soluble drugs cross membranes more easily by passive diffusion 

• Highly polar or strongly bonded molecules cross membranes poorly 

Thus, the balance between polar and nonpolar bonding determines how readily a drug can 

penetrate biological barriers such as the intestinal epithelium or skin. 
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2. Role of Hydrogen Bonding in Absorption 

Hydrogen bonding significantly influences drug absorption by affecting solubility and 

permeability. 

Positive effects 

• Hydrogen bonds increase aqueous solubility 

• Improve drug dissolution in gastrointestinal fluids 

Negative effects 

• Excessive hydrogen bonding reduces membrane permeability 

• Strong interaction with water molecules keeps the drug in solution rather than allowing 

membrane passage 

Drugs must therefore have an optimal number of hydrogen bond donors and acceptors to 

balance solubility and permeability. 

3. Ionic Bonding and Ionization State 

Ionic bonding influences absorption through drug ionization, which depends on pH and 

chemical structure. 

• Ionized drugs form strong electrostatic interactions with water 

• Non-ionized drugs are more lipid-soluble and better absorbed 

• Degree of ionization depends on pKa and physiological pH 

pH-dependent absorption 

• Weak acids are better absorbed in acidic environments 

• Weak bases are better absorbed in alkaline environments 

This phenomenon explains why absorption varies along the gastrointestinal tract. 

4. Covalent Bonding and Molecular Stability 

Covalent bonds determine the chemical stability of a drug during absorption. 

• Stable covalent bonds protect drugs from premature degradation 

• Unstable bonds may undergo hydrolysis or enzymatic cleavage 

• Prodrugs use covalent modifications to enhance absorption 

Covalent bonding strategies are often used to temporarily mask polar groups and improve 

absorption. 



 
Received: 16-11-2025       Revised: 05-12-2025 Accepted: 25-01-2026 

 

 384 Volume 50 Issue 1 (January 2026) 

https://powertechjournal.com 

 

5. Hydrophobic Interactions and Lipophilicity 

Hydrophobic bonding characteristics strongly influence absorption. 

• Drugs with hydrophobic regions interact favorably with lipid membranes 

• Increased lipophilicity enhances passive diffusion 

• Excessive lipophilicity reduces aqueous solubility 

An optimal level of hydrophobic bonding is essential to achieve effective absorption. 

6. Van der Waals Forces and Membrane Interaction 

Van der Waals forces, though weak, contribute to absorption by enabling close interaction 

between drug molecules and membrane lipids. 

• Facilitate temporary association with membranes 

• Support passive diffusion 

• Complement hydrophobic interactions 

These forces help stabilize drug–membrane contact during absorption. 

7. Dipole–Dipole Interactions and Polarity 

Dipole–dipole interactions influence how drugs interact with water and membrane surfaces. 

• Moderate polarity improves solubility 

• Excessive polarity limits membrane penetration 

• Balanced polarity supports optimal absorption 

Chemical bonding patterns determine the overall polarity of the drug molecule. 

8. Chemical Bonding and Transporter-Mediated Absorption 

Some drugs are absorbed via carrier proteins rather than passive diffusion. 

• Specific bonding interactions allow recognition by transporters 

• Hydrogen bonds and ionic interactions are crucial 

• Structural similarity to endogenous substrates enhances absorption 

Chemical bonding enables selective transporter binding and facilitated uptake. 

9. Influence of Molecular Size and Bonding 

Chemical bonding determines molecular size and rigidity. 

• Larger molecules with multiple bonds are absorbed slowly 



 
Received: 16-11-2025       Revised: 05-12-2025 Accepted: 25-01-2026 

 

 385 Volume 50 Issue 1 (January 2026) 

https://powertechjournal.com 

 

• Flexible molecules adapt better to membrane environments 

• Rigid bonding structures may limit absorption 

Thus, bond type and arrangement indirectly influence absorption rate. 

10. Prodrug Design and Chemical Bonding 

Prodrugs demonstrate how chemical bonding is deliberately modified to improve absorption. 

• Polar groups are masked using covalent bonds 

• Enhanced lipophilicity improves membrane crossing 

• Enzymatic cleavage restores active drug after absorption 

This strategy highlights the practical application of chemical bonding principles in pharmacy. 

Pharmaceutical Significance 

Understanding how chemical bonding affects absorption allows pharmacists to: 

• Predict oral bioavailability 

• Choose appropriate dosage forms 

• Understand variability in drug response 

• Explain food–drug and drug–drug interactions 

• Support rational drug design and therapy optimization 

Conclusion  

Chemical bonding plays a decisive role in determining the extent and rate of drug absorption, 

which ultimately influences a drug’s bioavailability and therapeutic effectiveness. The nature 

of chemical bonds within a drug molecule governs key physicochemical properties such as 

solubility, polarity, ionization, lipophilicity, and membrane permeability. Nonpolar covalent 

bonds and hydrophobic interactions favor passive diffusion across lipid membranes, while 

hydrogen bonding and ionic interactions enhance aqueous solubility but may limit membrane 

penetration if excessive. 

An optimal balance between hydrophilic and lipophilic bonding characteristics is therefore 

essential for efficient absorption. Additionally, chemical bonding influences pH-dependent 

ionization, stability during transit, and recognition by membrane transporters. Prodrug 

strategies further demonstrate how deliberate modification of chemical bonds can improve 

absorption without compromising therapeutic action. Understanding the influence of chemical 

bonding on absorption enables pharmacists to predict drug behavior, optimize formulation and 

route of administration, and support rational, safe, and effective drug therapy. 
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