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Introduction  

       Pharmacology a science deals with study the 1- pharmacokinetics (effect of the body on drugs) and 

2- pharmacodynamic (effect of the drugs on the body). 

 

1- Pharmacokinetics  

          Refers to what the body does to a drug, Four pharmacokinetic properties determine the 

onset, intensity, and the duration of drug action: 

• Absorption: First, absorption from the site of administration permits entry of the drug (either 

directly or indirectly) into plasma. 

• Distribution: Second, the drug may then reversibly leave the blood-stream and distribute into 

the interstitial and intracellular fluids. 

• Metabolism: Third, the drug may be biotransformed by metabolism by the liver or other 

tissues. 

• Elimination: Finally, the drug and its metabolites are eliminated from the body in urine, bile, or 

feces. 

 

     Using knowledge of pharmacokinetic parameters, clinicians can design optimal drug 

regimens, including the route of administration, the dose, the frequency, and the duration 

of treatment. 

 

ROUTES OF DRUG ADMINISTRATION 

         The route of administration is determined by  

1- The properties of the drug (for example, water or lipid solubility, ionization). 

2- The therapeutic objectives (for example, the desirability of a rapid onset, the need for long-term 

treatment, or restriction of delivery to a local site).  

Major routes of drug administration include enteral, parenteral, and topical, among others 

 

 

I. ABSORPTION OF DRUGS 

 

Absorption is the transfer of a drug from the site of administration to the bloodstream. The rate and 

extent of absorption depend on the environment where the drug is absorbed, chemical characteristics of 

the drug, and the route of administration (which influences bioavailability). Routes of administration 

other than intravenous may result in partial absorption and lower bioavailability. 

 

A. Mechanisms of absorption of drugs from the GI tract 

          Depending on their chemical properties, drugs may be absorbed from the GI tract by passive 

diffusion, facilitated diffusion, active transport, or endocytosis. 

1. Passive diffusion: The driving force for passive absorption of a drug is the concentration gradient 

across a membrane sepa-rating two body compartments. In other words, the drug moves from a region 

of high concentration to one of lower concentra-tion. Passive diffusion does not involve a carrier, is not 

saturable, and shows a low structural specificity. The vast majority of drugs are absorbed by this 

mechanism. Water-soluble drugs penetrate the cell membrane through aqueous channels or pores, 

whereas lipid-soluble drugs readily move across most biologic membranes due to their solubility in the 

membrane lipid bilayers. 

2. Facilitated diffusion: Other agents can enter the cell through specialized transmembrane carrier 

proteins that facilitate the passage of large molecules. These carrier proteins undergo conformational 

changes, allowing the passage of drugs or endogenous molecules into the interior of cells and moving 

them from an area of high con-centration to an area of low concentration. This process is known as 

facilitated diffusion. It does not require energy, can be saturated, and may be inhibited by compounds 

that compete for the carrier. 

3. Active transport: This mode of drug entry also involves specific carrier proteins that span the 

membrane. A few drugs that closely resemble the structure of naturally occurring metabolites  are 
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actively transported across cell membranes using specific carrier proteins. Energy-dependent active 

transport is driven by the hydrolysis of adenosine triphosphate. It is capable of moving drugs against a 

concentration gradient, from a region of low drug concentration to one of higher drug concentration. 

The process is saturable. Active transport systems are selective and may be com-petitively inhibited by 

other cotransported substances. 

4. Endocytosis and exocytosis: This type of absorption is used to transport drugs of exceptionally large 

size across the cell membrane. Endocytosis involves engulfment of a drug by the cell membrane and 

transport into the cell by pinching off the drug-filled vesicle. Exocytosis is the reverse of endocytosis. 

Many cells use exocytosis to secrete substances out of the cell through a similar process of vesicle 

formation. Vitamin B12is transported across the gut wall by endocytosis, whereas certain 

neurotransmitters (for example, norepinephrine) are stored in intracellular vesicles in the nerve terminal 

and released by exocytosis. 

 

Factors influencing absorption 

 

1- Effect of pH on drug absorption:  

Most drugs are either weak acids or weak bases.  

Acidic drugs (HA) release a proton (H+), causing a charged anion (A−) to form: 

 
 

Weak bases (BH+) can also release an H+. However, the protonated form of basic drugs is 

usually charged, and loss of a proton produces the uncharged base (B): 

 
(** only the unionized are absorbed and can cross the membrane) 

2- Blood flow to the absorption site: 

3- Total surface area available for absorption: 

4- Contact time at the absorption surface: 

5- Expression of P-glycoprotein: 

 

Bioavailability 

Bioavailability is the rate and extent to which an administered drug reaches the systemic circulation. For 

example, if 100 mg of a drug is administered orally and 70 mg is absorbed unchanged, the 

bioavailability is 0.7 or 70%. Determining bioavailability is important for calculating drug dosages for 

non intravenous routes of administration. 
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Determination of bioavailability 

 

 
 

 

Factors that influence bioavailability: 

a. First-pass hepatic metabolism: 

b. Solubility of the drug: 

c. Chemical instability: 

d. Nature of the drug formulation: 

 

D. Bioequivalence 

Two drug formulations are bioequivalent if they show comparable bioavailability and similar times to 

achieve peak blood concentrations. 

 

E. Therapeutic equivalence 

   Two drug formulations are therapeutically equivalent if they are pharmaceutically equivalent (that is, 

they have the same dosage form, contain the same active ingredient, and use the same route of 

administration) with similar clinical and safety profiles. [Note: Clinical effectiveness often depends on 

both the maximum serum drug concentration and the time required (after administration) to reach peak 

concentration. Therefore, two drugs that are bioequivalent may not be therapeutically equivalent.] 

 

 

II. Drug Distribution 

- Is the process by which a drug reversibly leaves the bloodstream and enters the interstitium 

(extracellular fluid) and/or the cells of the tissues.  

- The delivery of a drug from the plasma to the interstitium primarily depends on  

1. Blood flow, varies according to organs 

2. Capillary permeability, related to structure of membrane of capillaries and nature of 

drugs.  

3. The degree of binding of the drug to plasma and tissue proteins.  

4. The relative hydrophobicity of the drug. 
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A- Volume of Distribution 

 

- The volume of distribution is a hypothetical volume of fluid into which a drug is dispersed. 

Although the volume of distribution has no physiologic or physical basis, it is sometimes useful 

to compare the distribution of a drug with the volumes of the water compartments in the body. 

 Plasma compartment: is about six percent of the body weight or, in a 70-kg individual, about 4 

L of body fluid. 

 Extracellular fluid: is about twenty percent of the body weight, or about 14 L in a 70-kg 

individual.  

 Total body water: is about sixty percent of body weight, or about 42 L in a 70-kg individual. 

Ethanol exhibits this apparent volume of distribution. 

 Other sites: In pregnancy, the fetus may take up drugs and thus increase the volume of 

distribution.  

- A volume into which drugs distribute is called the apparent volume of distribution, or Vd. 

- For example, if 10 mg of drug are injected into a patient and the plasma concentration is 

extrapolated to time zero, the concentration is C0 = 1 mg/L, and then Vd = 10 mg/1 mg/L = 10 L. 

- A Vd has an important influence on the half-life of a drug, because drug elimination depends on 

the amount of drug delivered to the liver or kidney (or other organs where metabolism occurs) 

per unit of time.  

- Delivery of drug to the organs of elimination depends not only on blood flow, but also on the 

fraction of the drug in the plasma.  

- If the Vd for a drug is large, most of the drug is in the extraplasmic space and is unavailable to 

the excretory organs. Therefore, any factor that increases the volume of distribution can lead to 

an increase in the half-life and extend the duration of action of the drug. [Note: An exceptionally 

large Vd indicates considerable sequestration of the drug in some organ or compartment.] 

 

B- Binding of Drugs to Plasma Proteins 

- Drug molecules may bind to plasma proteins (usually albumin). Bound drugs are 

pharmacologically inactive; only the free, unbound drug can act on target sites in the tissues, 

elicit a biologic response, and be available to the processes of elimination.  

 

1- Binding capacity of albumin. 

- Low capacity (one drug molecule per albumin molecule) or high capacity (a number of drug 

molecules binding to a single albumin molecule).  

- Albumin has the strongest affinities for anionic drugs (weak acids) and hydrophobic drugs. 

Most hydrophilic drugs and neutral drugs do not bind to albumin. [Note: Many drugs are 

hydrophobic by design, because this property permits absorption after oral administration.] 

 

2- Competition for binding between drugs.( drug-drug interaction) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 
 

III. Drug Metabolism 

 Drugs are most often eliminated by biotransformation and/or excretion into the urine or bile.  

 The process of metabolism transforms lipophilic drugs into more polar readily excretable 

products.  

 The liver is the major site for drug metabolism, but specific drugs may undergo 

biotransformation in other tissues, such as the kidney and the intestines.  

 [Note: Some agents are initially administered as inactive compounds (pro-drugs) and must be 

metabolized to their active forms.] 

 Either obey first-order kinetics: The metabolic transformation of drugs is catalyzed by 

enzymes, and most of the reactions obey Michaelis-Menten kinetics: 

That is, the rate of drug metabolism is directly proportional to the concentration of free drug, 

and first-order kinetics is observed. This means that a constant fraction of drug is 

metabolized per unit of time. 

 Or zero-order kinetics: With a few drugs, such as aspirin, ethanol, and phenytoin, the doses 

are very large. 

 The enzyme is saturated by a high free-drug concentration, and the rate of metabolism 

remains constant over time. This is called zero-order kinetics (sometimes referred to 

clinically as nonlinear kinetics). A constant amount of drug is metabolized per unit of time. 

 

 The kidney cannot efficiently eliminate lipophilic. Therefore, lipid-soluble agents must first be 

metabolized in the liver using two general sets of reactions, called Phase I and Phase II. 

 Phase I:  

 Function to convert lipophilic molecules into more polar molecules by introducing or 

unmasking a polar functional group, such as OH or NH2.  

 Phase I metabolism may increase, decrease, or leave unaltered the drug's pharmacologic 

activity. 

 Phase I reactions either  

 Utilizing the P450 system: also called microsomal mixed function oxidase. The 

oxidation proceeds by the drug binding to the oxidized form of cytochrome 

P450, and then oxygen is introduced through a reductive step, coupled to 

NADPH: cytochrome P450 oxidoreductase. 

 Not involving the P450 system: These include amine oxidation (for example, 

oxidation of catecholamines or histamine), alcohol dehydrogenation (for 

example, ethanol oxidation), esterases (for example, metabolism of pravastatin 

in liver), and hydrolysis (for example, of procaine). 

 

 Summary of the P450 system:  

 The P450 system is important for the metabolism of many endogenous compounds 

(steroids, lipids, etc.) and for the biotransformation of exogenous substances 

(xenobiotics).  

 Cytochrome P450, designated as CYP,  

 Are primarily found in the liver and GI tract.  

 Six isozymes are responsible for the vast majority of P450-catalyzed reactions: 

CYP3A4, CYP2D6, CYP2C9/10, CYP2C19, CYP2E1, and CYP1A2.  

 The percentages of currently available drugs that are substrates for these isozymes 

are 60, 25, 15, 15, 2, and 2 percent, respectively. [Note: An individual drug may be 

a substrate for more than one isozymes.] 

 The cytochrome P450 dependent enzymes are an important target for 

pharmacokinetic drug interactions. Drugs that cause induction (increase synthesis) 

of selected CYP isozymes and enhance the metabolism process are called enzyme 

inducer.  
 Certain drugs, most notably  

 phenobarbital,  

 rifampin, and  

 carbamazepine,  
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 In addition to drugs, natural substances and pollutants can also induce CYP 

isozymes. For example, polycyclic aromatic hydrocarbons (found as air 

pollutants) can induce CYP1A.  

 Consequences of increased drug metabolism include:  

1) Decreased plasma drug concentrations,  

2) decreased drug activity if metabolite is inactive,  

3) Increased drug activity if metabolite is active, and  

4) Decreased therapeutic drug effect.  

 Drugs that cause inhibit (decrease synthesis) of selected CYP isozymes and 

enhance the metabolism process are called enzyme inhibitors. 

 The more important CYP inhibitors are  

 Erythromycin,  

 Ketoconazole, and  

 Ritonavir, because they each inhibit several CYP isozymes. 

 Cimetidine blocks the metabolism of theophylline, clozapine, and 

warfarin.  

 Omeprazole is a potent inhibitor of three of the CYP isozymes 

responsible for warfarin metabolism.  

 Natural substances such as grapefruit juice may inhibit drug metabolism. 

Grapefruit juice inhibits CYP3A4 and, thus, drugs such as amlodipine, 

clarithromycin, and indinavir, which are metabolized by this system, 

have greater amounts in the systemic circulation. leading to higher blood 

levels and the potential to increase therapeutic and/or toxic effects of the 

drugs.  

 Consequences of decreased drug metabolism include:  

 Lead to increased plasma levels over time with long-term medications,  

 Prolonged pharmacological drug effect, and  

 Increased drug-induced toxicities. 

 Phase II:  

 This phase consists of conjugation reactions.  

 However, many Phase I metabolites are too lipophilic to be retained in the kidney 

tubules. Therefore, A subsequent conjugation reaction with an endogenous substrate, 

such as glucuronic acid, sulfuric acid, acetic acid, or an amino acid, results in polar, 

usually more water-soluble compounds that are most often therapeutically inactive.  

 Not all drugs undergo Phase I and II reactions in that order. For example, isoniazid is 

first acetylated (a Phase II reaction) and then hydrolyzed to isonicotinic acid (a Phase I 

reaction). 
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VI. Drug Elimination: 

 

 Removal of a drug from the body occurs via a number of routes, the most important 

being through the kidney into the urine.  

 Other routes include the bile, intestine, lung, or milk in nursing mothers.  

 A patient in renal failure may undergo extracorporeal dialysis, which removes small 

molecules such as drugs. 

 

A. Eliminations of drugs through the kidney into the urine occurred through three process:  

 Glomerular filtration:  

 Drugs enter the kidney through renal arteries, which divide to form a glomerular capillary 

plexus.  

 The glomerular filtration rate (125 mL/min) is normally about twenty percent of the renal 

plasma flow (600 mL/min).  

 Note: Only Free drug (not bound to albumin) flows through the capillary slits into 

Bowman's space as part of the glomerular filtrate.  

 Note: Lipid solubility and pH do not influence the passage of drugs into the glomerular 

filtrate. 

 Proximal tubular secretion:  

 Drugs that were not transferred into the glomerular filtrate leave the glomeruli through 

efferent arterioles, which divide to form a capillary plexus surrounding the nephric lumen 

in the proximal tubule.  

 Secretion primarily occurs in the proximal tubules by two energy-requiring active 

transport (carrier-requiring) systems, one for anions (for example, deprotonated forms of 

weak acids) and one for cations (for example, protonated forms of weak bases).  

 Each of these transport systems shows low specificity and can transport many 

compounds; thus, competition between drugs for these carriers can occur within each 

transport system.  

 [Note: Premature infants and neonates have an incompletely developed tubular secretory 

mechanism and, thus, may retain certain drugs in the glomerular filtrate.] 

 Distal tubular reabsorption:  

 As a drug moves toward the distal convoluted tubule, its concentration increases, and 

exceeds that of the perivascular space.  

 The drug, if uncharged, may diffuse out of the nephric lumen, back into the systemic 

circulation.  

 Manipulating the pH of the urine to increase the ionized form of the drug in the lumen 

may be used to minimize the amount of back-diffusion, and hence, increase the clearance 

of an undesirable drug.  

 As a general rule, weak acids can be eliminated by alkalinization of the urine, whereas 

elimination of weak bases may be increased by acidification of the urine. This process is 

called ion trapping.  

 For example,  

 a patient presenting with phenobarbital (weak acid) overdose can be given 

bicarbonate, which alkalinizes the urine and keeps the drug ionized, thereby 

decreasing its reabsorption.  

 If overdose is with a weak base, such as cocaine, acidification of the urine with 

NH4Cl leads to protonation of the drug and an increase in its clearance. 
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B. Quantitative aspects of renal drug elimination: 

 

 Plasma clearance is expressed as the volume of plasma from which all drug appears to be 

removed in a given time for example, as mL/min. Clearance equals the amount of renal plasma 

flow multiplied by the extraction ratio, and because these are normally invariant over time, 

clearance is constant. 

 Extraction ratio: This ratio is the decline of drug concentration in the plasma from the arterial to 

the venous side of the kidney. The drugs enter the kidneys at concentration C1 and exit the 

kidneys at concentration C2. The extraction ratio = C2/C1. 

 Excretion rate: The excretion ratio is determined the equation: 

                Excretion rate = CL * Cp 

 The elimination of a drug usually follows first-order kinetics, and  

 The concentration of drug in plasma drops exponentially with time.  

 This can be used to determine the half-life, t ½, of the drug (the time during which the 

concentration of a drug at equilibrium decreases from C to آ½C): 

                  t ½ = In 0.5 / ke = 0.693 Vd/ CL  

 where ke = the first-order rate constant for drug elimination from the total body and CL = 

clearance 
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C. Total body clearance: 

 

 Total clearance can be calculated by using the following equation: 

o  
 It is not possible to measure and sum these individual clearances.  

 How-ever, total clearance can be derived from the steady-state equation: 

 CLtotal = Ke. Vd 
 

D. Clinical situations resulting in changes in drug half-life: 

 The half-life of a drug is increased by  

1) Diminished renal plasma flow or hepatic blood flow (for example, in cardiogenic shock, 

heart failure, or hemorrhage) 

2) Decreased extraction ratio (for example, as seen in renal disease) and  

3) Decreased metabolism (for example, when another drug inhibits its biotransformation or 

in hepatic insufficiency, as with cirrhosis).  

 The half-life of a drug may decrease by  

1) Increased hepatic blood flow, 

2) Decreased protein binding, and  

3) Increased metabolism. 
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 DESIGN AND OPTIMIZATION OF DOSAGE REGIMEN 

 To initiate drug therapy, the clinician designs a dosage regimen administered either by 

continuous infusion or in intervals of time and dose, depending on various patient and drug 

factors,  including how rapidly a steady state (rate of administration equals that of elimination) 

must be achieved.  

 The regimen can be further refined, or optimized, to achieve maximum benefit with minimum 

adverse effects. 

 Therapy may consist of a single administration of a drug, for example, a single dose of a sleep-

inducing agent, such as zolpidem.  

 More commonly, however, therapy consists of continued administration of a drug, either as an 

IV infusion or in oral fixed-dose/fixed-time interval regimens (for example, “one tablet every 4 

hours”), each of which results in accumulation of the drug until a steady state occurs.  

 Steady state is the point at which  the  amount  of drug being  administered  equals  the  amount 

being  eliminated,  such  that  the plasma  and  tissue  levels  remain  constant in the case of IV 

administration and fluctuate around a mean in the case of oral fixed dosage. 

 

 

X. Kinetics of Continuous Administration: 

 

A. Kinetics of IV infusion 

 With continuous IV infusion, the rate of drug entry into the body is constant.  

 In the majority of cases, the elimination of a drug is first order; that is, a constant fraction of the 

agent is cleared per unit of time.  

 Therefore, the rate of drug exit from the body increases proportionately as the plasma 

concentration increases, and at every point in time, it is proportional to the plasma concentration 

of the drug. 

1. Steady-state drug levels in blood:  

 Following the initiation of an IV infusion, the plasma concentration of drug rises until the 

rate of drug eliminated from the body precisely balances the input rate.  

 Thus, a steady-state is achieved in which the plasma concentration of drug remains 

constant.  

 The rate of drug elimination from the body = (CLt)(C), where CLt = total body clearance  

and C = the plasma concentration of drug.]  

 Two questions can be asked about achieving the steady-state.  

 First, what is the relationship between the rate of drug infusion and the plasma 

concentration of drug achieved at the plateau, or steady state?  

 Second, what length of time is required to reach the steady state drug 

concentration? 

2. Influence of the rate of drug infusion on the steady state:  

      A steady-state plasma concentration of a drug occurs when the rate of drug elimination is 

equal to the rate of administration , as described by the following equation: 

Css = Ro / (ke . Vd) = Ro / CLt 

where  

Css = the steady-state concentration of the drug,  

Ro = the infusion rate (for example, mg/min),  

ke =  the first-order elimination rate constant, and  
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Vd = the volume of distribution.  

CLt = total clearance 

  

 Because ke, CLt, and Vd are constant for most drugs showing first-order kinetics, Css is directly 

proportional to Ro; that is, the steady-state plasma concentration is directly proportional to the 

infusion rate.  

 For example, if the infusion rate is doubled, the plasma concentration ultimately achieved at the 

steady state is doubled.  

 Furthermore, the steady-state concentration is inversely proportional to the clearance of the drug, 

CLt.  

 Thus, any factor that decreases clearance, such as liver or kidney disease, increases the steady-

state concentration of an infused drug (assuming Vd remains constant).  

 Factors that increase clearance of a drug, such as increased metabolism, decrease the steady-state 

concentrations of an infused drug. 

3. Time required to reach the steady-state drug concentration:  

 The concentration of drug rises from zero at the start of the infusion to its ultimate 

steady-state level, Css.  

 The fractional rate of approach to a steady state is achieved by a first-order process. 

A. Exponential approach to steady state: The rate constant for attainment of steady state 

is the rate constant for total body elimination of the drug, ke. Thus, fifty percent of the 

final steady-state concentration of drug is observed after the time elapsed since the 

infusion, t, is equal to t1/2, where t1/2 (or half-life) is the time required for the drug 

concentration to change by fifty percent. Waiting another half-life allows the drug 

concentration to approach 75 percent of Css. The drug concentration is ninety percent of 

the final steady-state concentration in 3.3 times t1/2. For convenience, therefore, one can 

assume that a drug will reach steady-state in about four half-lives. 

 

Note: When the infusion is stopped, the plasma concentration of a drug declines (washes out) to zero 

with the same time course observed in approaching the steady state. 
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Effect of the rate of drug infusion: The sole determinant of the rate that a drug approaches steady state 

is the t1/2 or ke, and this rate is influenced only by the factors that affect the half-life. The rate of 

approach to steady state is not affected by the rate of drug infusion. Although increasing the rate of 

infusion of a drug increases the rate at which any given concentration of drug in the plasma is achieved, 

it does not influence the time required to reach the ultimate steady-state concentration. This is because 

the steady-state concentration of drug rises directly with the infusion rate. 

 
 

Loading dose: A delay in achieving the desired plasma levels of drug may be clinically unacceptable. 

Therefore, a loading dose of drug can be injected as a single dose to achieve the desired plasma level 

rapidly, followed by an infusion to maintain the steady state (maintenance dose). In general, the loading 

dose can be calculated as 
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B. Kinetics of fixed-dose/fixed-time-interval regimens 

            Administration of a drug by fixed doses rather than by continuous infusion is often more 

convenient. However, fixed doses, given at fixed-time intervals, result in time-dependent fluctuations in 

the circulating level of drug. 

 

 

 Single IV injection: For simplicity, assume the injected drug rapidly distributes into a single 

compartment. Because the rate of elimination is usually first order in regard to drug 

concentration, the circulating level of drug decreases exponentially with time (Figure 1.22). 

[Note: The t1/2 does not depend on the dose of drug administered.] 

 Multiple IV injections: When a drug is given repeatedly at regular intervals, the plasma 

concentration increases until a steady state is reached (Figure 1.23). Because most drugs are 

given at intervals shorter than five half-lives and are eliminated exponentially with time, some 

drug from the first dose remains in the body at the time that the second dose is administered, and 

some from the second dose remains at the time that the third dose is given, and so forth. 

Therefore, the drug accumulates until, within the dosing interval, the rate of drug loss (driven by 

an elevated plasma concentration) exactly balances the rate of drug administrationâ€”that is, 

until a steady state is achieved. 

Figure 1.23 Predicted plasma concentrations of a drug given by infusion (A), twice-daily 

injection (B), or once-daily injection (C). Model assumes rapid mixing in a single body 

compartment and a half-life of twelve hours. 

o Effect of dosing frequency: The plasma concentration of a drug oscillates about a mean. 

Using smaller doses at shorter intervals reduces the amplitude of the swings in drug 

concentration. However, the steady-state concentration of the drug, and the rate at which 

the steady-state is approached, are not affected by the frequency of dosing. 

o Example of achievement of steady state using different dosage regimens: Curve B of 

shows the amount of drug in the body when 1 g of drug is administered IV to a patient 

and the dose is repeated at a time interval that corresponds to the half-life of the drug. At 

the end of the first dosing interval, 0.50 units of drug remain from the first dose when the 

second dose is administered. At the end of the second dosing interval, 0.75 units are 

present when the third dose is taken. The minimal amount of drug during the dosing 

interval progressively increases and approaches a value of 1.00 unit, whereas the 

maximal value immediately following drug administration progressively approaches 2.00 

units. Therefore, at the steady state, 1.00 unit of drug is lost during the dosing interval, 
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which is exactly matched by the rate at which the drug is administered that is, the equals 

the rate out. As in the case for IV infusion, ninety percent of the steady-state value is 

achieved in 3.3 times t1/2. 

 Orally administered drugs: Most drugs that are administered on an outpatient basis are taken 

orally on a fixed-dose/fixed-time-interval regimen for example, a specific dose taken one, two, 

or three times daily. In contrast to IV injection, orally administered drugs may be absorbed 

slowly, and the plasma concentration of the drug is influenced by both the rate of absorption and 

the rate of drug elimination. This relationship can be expressed as: 

where D = the dose, F = the fraction absorbed (bioavailability),T = dosage interval, Css = the 

steady-state concentration of the drug, ke = the first-order rate constant for drug elimination from 

the total body, and Vd = the volume of distribution. 

 


