The LADMER 'Sy3tem

Liberation, Absorption, Distribution,
Metabolism, Elimination esponse

D

In the relationship between dose and effectivenekesponse, not only the amount
of drug administered and the pharmacologic effeét of rugare of importance; many other
factors are responsible for the entrance of a drug fito the body. These factors are based on
the physical and chemical properties of {He su ce and of the drug product. What
happens to the active ingredient in the body a ministration of a drug product in its

various dosage forms? This entire cy: es 1s termed fate of drugs. Whether a blood-
level curve will reach its peak rapidly or slowly deépends on the route of administration; the

e individual disposition, diseases, and so on.
in the leading literature on biopharmaceutics and
, showing that liberation, absorption, distribution,
are invelved to elicit the response. Liberation is the first step
in determining onset f absorption, availability, and so on. This is true for
all drug products by inistration, except intravenous (IV) and the peroral
use of true solutions. Libe is controlled by the characteristics of the drug product.
Figure 2-1 presents a schematic diagram of the LADMER system. On the sides of the
diagram (underli are the five processes: liberation, absorption, metabolism, elimination,
and response. A d ini
be released fro
for a drugto be'a
becomes,the fi

The fate of drugs is desc
pharmacokinetics by the LADM

orm (except IV, and true solutions for other routes). In order
1, it must be present in the form of solution; therefore, dissolution
etimes rate-limiting step. Upon administration of suspensions,
ositories, implants, and intramuscular (IM) suspensions, we find drug
particles in the intestinal (GI) tract, in body cavities, or in tissue. After dissolution, the
ite of absorption (e.g., buccal, sublingual, gastrointestinal, percutaneous,
subcut s, intramuscular, intraperitoneal, intracutaneous, ocular, nasal, pulmonal,
he drug will already be inactivated before it can be absorbed. Only drugs
administered intravenously in solution enter the circulatory system immediately. With all
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Figure 2-1. Diagram of LADMER system showing the complex relationships among drug,
drug product, and body.
other routes of administration, the drugs a branes that act as lipid barriers.
Different transport mechanisms are employed netrate into and to permeate through

depends on the pK, value of the drug,
unionized form.

, intraperitoneal, intracutaneous, nasal, ocular, and
istration. Drugs administered perorally and some
ed with enzymes as they pass through the liver
with the blood flow. In the liver ain place of metabolism, some drugs are inactivated
and metabolized during t % r drugs are activated here. Most drugs are at least
partially bound to protei tream. Only the free, unbound form of the drug
is available for action. The protéin-bound fraction is not permanently trapped but is in
m the protein as the free drug is eliminated from

ripheral compartment by again passing a lipid barrier
ase (process of distribution, characterized by the circle in
Figure 2-1). This i even a cell component, where the final interaction between
drug and receptor ce. After release of the drug from its receptor binding, the drug
barrier and enters the central compartment, from which the

drug, by again pass ipid barrier, is metabolized in the liver or kidney or in the tissue
or plas r passes via biliary excretion into the intestines or passes through
the kidney, e it will be either reabsorbed or finally excreted into urine. Elimination is

not only by urina d biliary means but also through the salivary glands, the milk glands,
the sweat glands, and the lungs. Reabsorption takes place not only in the kidney by tubular
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reabsorption but also in the intestine after enterohepatic cycling if the drug or 1 bo-
lite is in absorbable form. All these factors are involved in determining the drug
administered will produce a therapeutic effect, yield only a subtherapeu @ I even

show toxic effects. 9

Knowledge and understanding of the LADMER system enable thWt to design
a drug product controlling these factors. Onset of action, intensi fect, and duration
of effect are controllable. The sum of all these phenomena is the quanti aracteristic
of a drug product’s effect.

For most drug products, a relatively rapid and quantitative abso
elimination are required in order to maintain a therapeutic dru
period of time. In some cases this goal may easily be achie
highly unionized, is absorbed by passive diffusion, ané
this is not the case, many manipulations are necessasy to
desired characteristics.

The LADMER system is key to the following tas

ion and a slow
ration for a long
e drug is soluble and
mination half-life. If

+ Development of new active compound

+ Development of dosage forms with desir

+ Determination of pharmacokinetic par
profiles;

* Determination and evaluation ofjbioa

+ Selection of the most appropriate r

* Determination of effective dos

+ Adjustment of dosage regi e a desired therapeutic concentration of
drug in the body based o g., body weight, age, sex) and pathologic
(e.g., renal, hepatic, or heart fa ; ity; malnutrition) factors.

aracteristics;
harmacokinetic drug product

inistration;
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