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DESCRIPTION

Pharmaceutical formulation is the process of designing and
developing drug products that deliver the Active Pharmaceutical
Ingredient (API) in a safe, effective, and convenient way.
Pharmaceutical formulation involves selecting the appropriate
excipients, dosage forms, manufacturing methods, and quality
control measures to ensure the quality, stability, bioavailability,
and performance of the drug product.

model-based approach
formulation is a systematic and rigorous method that uses

A quantitative to pharmaceutical
mathematical models to describe the relationships between the
formulation factors, process variables, and product responses. A
quantitative model-based approach can help to optimize the
formulation conditions, reduce the number of experiments,
identify the critical quality attributes, and support the regulatory
submissions. It requires a multidisciplinary team of experts from
different fields, pharmacology,
biostatistics, mathematics, engineering, and computer science. A

such as pharmaceutics,
quantitative model-based approach can be applied at different
stages of pharmaceutical formulation development, such as pre-
formulation scaleeup, and stability

formulation, screening,

testing.
Physicochemical models

These models describe the physical and chemical properties of
the APl and the excipients, such as solubility, partition
coefficient, dissolution rate, degradation kinetics, etc.
Physicochemical models can help to predict the impact of
formulation factors on the stability and bioavailability of the drug

product.
Pharmacokinetic models

These models describe the Absorption, Distribution,
Metabolism, and Excretion (ADME) of the drug in the body.
Pharmacokinetic models can help to predict the plasma
concentration-time profiles of the drug and its metabolites after
administration of different dosage forms.

Pharmacodynamics models

These models describe the relationship between the drug
concentration at the site of action and the pharmacological
effect. Pharmacodynamics models can help to predict the
efficacy and safety of the drug product for different patient
populations and disease states.

Systems pharmacology models

These integrate  the
pharmacodynamics models with mechanistic information on the

models pharmacokinetic  and
biological pathways and networks involved in the drug action.
Systems pharmacology models can help to understand the
complex interactions between the drug, the disease, and the host
factors, and to identify biomarkers and surrogate endpoints.
Defining the problem and objectives to the team and it should
clearly state the research question and hypothesis, identify the
target product profile and performance criteria, and define the
scope and assumptions of the model.

Developing and validating the model

The team should select or develop an appropriate model
structure based on existing knowledge and data sources. The
model parameters should be estimated or calibrated using
experimental or clinical data. The model should be validated by
comparing its predictions with independent data sets or
alternative methods. Applying and refining the model to
perform simulations or optimizations to answer the research
question or hypothesis. The model predictions should be
interpreted in light of their uncertainty and sensitivity. The
model should be refined or updated as new data or knowledge
become available.

Communicating and documenting the model

The team should report and document the model development

process, assumptions, limitations, results, conclusions, and

recommendations in a clear and transparent way. The team
should also share or publish the model code and data for peer
review or reuse.
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