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BIOPHARMACEUTICAL CLASSIFICATION SYSTEM > =
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» " A scientific framework for classifying drug substances based on
their agueous solubility and intestinal permeability
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Established by Gordon Amidon et al.

BCS has gained importance worldwide asa drug product
regulation tool for scale-up and post- approval changes

sl he aim of the BCS isto provide a regulatory tool for the replacement
ertain BE studies by conducting accurate invitro dissolution tests.
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FACTOR AFFECTING ON BCS
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Solubility

Determines how well a
drug dissolves in the

Permeability

Measures how easily a
drug passes through
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Dissolution

Assesses the rate at which

o drug dissolves. )

\ cell membranes.
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SOLUBILITY
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Amount of
Solute
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Conditions

pH Range

Volume of
Solvent
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Drug Permeability and Absorption

Q

< Drug Absorption
A 9 P

The ultimate goal of drug
administration

i f Permeability

Ability to pass biological membranes

%) Lipophilicity

Affinity for lipid-rich environments
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Dissolution Process Flowchart

N 0.1 N HCl or
SGF
USP
—> Apparatus| — . pHA4.5
_ o at 100 rpm , , " Buffer
Solid ., Solubilisation , Mass ., Dissolution
Substance " in Solvent " Transfer " Media
USP . . pPH6.8
—> Apparatus Il — " Buffer
at 50 rpm
—> SIF
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BIOPHARMACEUTICAL CLASSIFICATION SYSTEM
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High solubility Low solubility
High permeability High permeability
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Class Il Class IV =
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High solubility Low solubility
Low permecobility Low permeability

Solubility low

\ High
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Class | Drug Characteristics

Rapid Absorption

Drug absorbed rapidly into the Bloodstream.

Rapid Dissolution

Drug dissolves rapidly in the body

Rapid Action

Rapid therapeutic action after administration

Bioavailability

Bloavailability problem noat expected for
immediato release

Examples

Metoproiol, Propranolal, Diltlazem are
examples.
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Class Il Drugs: Characteristics and Examples

[ Examples }ﬂ ,—{ Oral Route ‘

Nifedipine j Convenient

Naproxen

[ Bioavailability Control Rapid Absorption ]
Dosage Form j Class Il Drugs t Efficient

Release Rate Effective

Non-invasive

©

[ Slow Dissolution J

t Prolonged Action

Sustained Release
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Class Il Drug Characteristics
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Administered through the
¢ OralRoute | 00

Drug absorbance is restricted.

Drug dissolves quickly.

Bioavailability is not complete if
drug is not released or
dissolved in absorption window.

Cimitidine, Metformin, and
Insulin are examples.
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Class IV Drug Absorption Challenges

Solubility Limitation

Prevents drug dissolution ‘

Blocks drug passage

Low Dissolution Rate

Slows drug absorption

Slow Therapeutic Action

Delays desired effects
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BCS CAN BE USED ASA KEY COMPONENT TO GUIDE DRUG
DELIVERY SYSTEMDESIGN FOR ANY ROUTE OF
ADMINISTRATION

| BCS Solubility Isermeability Oral Dosage Form Approach Chances of Non-oral Dosage |
Class Form being Required
1 High High Simple solid oral dosage form
2 Low High ¢ Techniques to increase

surface area like particle size
reduction, solid solution,
solid dispersion

¢ Solutions using solvents and/
or surfactants

3 High Low Incorporate permeability
enhancers, maximize local

lumenal concentration

H 4 low | Llow Combine 2 and 3
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What is a biowaiver?

~—

It's an exemption from
human bioequivalence
studies when the active

ingredients meet certain
solubility and permeability
criteria in vitro and the

dissolution profile meets IR @

dosage form requirements. «’4'

Made with Z Napkin
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Same Excipients

The inactive ingredients
should match those in
the approved drug.

Wide Therapeutic
Window

The drug should have a
large difference
between effective and
toxic doses.

High Permeability
The drug should easily

pass through biological
membranes.
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Criteria of Biowaiver

IP I[INDUSTRIALPHARMACY | |[RASIKAP | AP | SNSCPHS.

FUrIonis
WWW.SNSEroups.com

The drug should
dissolve quickly and
consistently.

High Solubility

The drug should be
highly soluble in water.
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Regulatory Tool

Facilitates regulatory
compliance by replacing
certain BE studies.

- Cost and Time
Savings

Reduces expenses and
accelerates drug approval
timelines.

- Formulation Design

Alds in selecting optimal drug
formulation designs.

Significance of BCS

Regulatory tool enhancing
drug development efficiency
and cost-effectiveness.

Integrates data for
streamlined drug
development processes.

- Scale-Up and Post-
Approval

Minimizes challenges in
scaling up and post-approval
phases,

- Applicability
Applicable across pre-clinical

and clinical drug
development.

Guiding Tool

Guides the development of
oral drug delivery systerms,
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ASSESMENTS

1.What is the Biopharmaceutics Classification System (BCS)?
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2.A drug has high solubility but low permeability. Into which
BCS class does it fall, and what formulation strategies can
Improve its bioavailability?
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3.How does particle size reduction affect the BCS class Il drug’s

bioavailability?
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4 How can prodrug formation help improve the

permeability of BCS Class 111 drugs?
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5.Compare the rate-limiting steps of absorption for BCS

Class I and Class IV drugs.
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