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My Reason to Visit Mumbai

Mithibai Vada pao



Cellphones

• 2000,  93.6-
1.44 Kbps

• 2009, 5-50 
Mbps,

• 2019, 10 
Gbps

Cars

• 1900: 30-60 
mph

• 1920: 80-
100 mph

• Modern 
Cars: 200 
mph, hyper 
cars > 250 
mph

Computers

• 1980: 1-3.58 
MHz

• 1990: 200 
MHz to 1 
GHz

• Modern: > 
5 GHz 



The Path from Illness to Joy
Generic Medicine

State of the Art

Immunotherapy
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Preclinical 
Studies

Thousands to 
millions 
compounds 
screened

3-6 years
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Phase I

Phase II

Phase III

6 to 7 
years
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pages or 
more 
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IND 

Submitted
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Submitted
https://www.beilstein-journals.org/bjoc/articles/12/267

The Journey of a Drug From Lab to Clinic

90% Failure                 10 – 12 Years                    $2-3 BillionFDA 

Approved Drug

https://www.beilstein-journals.org/bjoc/articles/12/267


Drug release 

and 

Dissolution

Drug in 

systemic 

circulation

Site of Action

If C drug  MEC

Drug in 

Tissues and 

Receptor Sites

Excretion and 

Metabolism

Pharmacologic 

or clinical Effect

Drug Product is administered to patient (PO, SC, TD)

Scheme Demonstrating the dynamic relationship between the drug, the drug 

product, and the pharmacological effect



Dissolution

Ensuring 
Consistent 

Drug 
Delivery

Optimization 
of Drug 

Performance

Importance 
for 

Developing 
Effective 

Drug 
Formulations

Impact on 
Bioavailability 

and 
Therapeutic 

Effectiveness

Critical Step 
in Drug 

Absorption

Fundamental 
process in 

pharmaceutical 
sciences

IMPORTANCE OF 
DISSOLUTION IN 
PHARMACEUTICAL SCIENCES



Noyes, Whitney, & Hughes, 1897, Siewert & Dressman, 1998, Barends et al., 2013

Dissolution

The rate at 
which a solid 

drug substance 
dissolves in a 

solvent

Drug Absorption 
and Bioavailability

• Dissolution: crucial 
role in drug 
absorption

• Efficient dissolution

• Enables optimal 
absorption

• Desired therapeutic 
effects

Therapeutic 
Efficacy

• Dissolution 
determines

• Onset 

• Duration of Drug 
action



Factors 
Influencing 
Dissolution

Physicochemical 
properties of the 

DS

Formulation 
characteristics

Physiological 
conditions of the 
gastrointestinal 

tract
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• Particle Size

• Crystal 
Properties F
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• Dosage Form

• Manufacturing 
methods 
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• Transit time

• Fluid 
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SIGNIFICANCE OF DISSOLUTION 
TESTING

Purpose of dissolution 
testing in pharmaceutical 

development

Standardized method for 
assessing drug dissolution: 

Importance of dissolution 
testing in quality control 

and regulatory compliance: 

• Assessing drug release 
from formulations

• In vitro dissolution 
testing

• Ensuring batch-to-batch 
consistency and 
regulatory requirements



DISSOLUTION KINETICS

Understanding the 
kinetics of drug 

dissolution:

Release of drug 
substance from the 

dosage form:

Absorption of the drug 
in the body:

• Dissolution rate, 
release rate, 
absorption rate

• Disintegration, 
dissolution, diffusion

• Bioavailability, 
therapeutic effect



CONSEQUENCES OF INADEQUATE 
DISSOLUTION

Impact of inadequate 
dissolution on drug 

absorption:

Inconsistent therapeutic 
effects:

Potential safety 
concerns:

• Reduced 
bioavailability, erratic 
pharmacokinetics

• Variability in drug 
response, lack of 
efficacy

• Suboptimal drug 
exposure, adverse 
reactions



Disaster – No Dissolution Success
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Meet My Friend

M FLADMER
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• Molecule (Drug)M

• FormulationF

• LiberationL

• AbsorptionA

• DistributionD

• MetabolismM

• ExcretionE

• ResponseR

Pharmaceutics

Biopharmaceutics

Pharmacokinetics

Pharmacodynamics



STRATEGIES FOR ENHANCING 
DISSOLUTION

Particle size reduction

Use of solubilizers:

Formulation design 
optimization:

Inclusion complexes:

• Increased surface area for faster 
dissolution

• Eg: Nanosizing poorly soluble drugs.

• Enhancing drug solubility in aqueous 
media

• Eg: SEDDS

• Selection of suitable excipients, 
dosage form modification

• Eg: Solid Dispersion

• Formation of complex with 
cyclodextrins to improve solubility



https://www.exscientia.ai/dsp-1181

4 to 6 Years 4 to 6 Years
12 months 12 months

DSP-1181



“HISTORY ILLUMINATES THE PRESENT, GUIDING US 
TOWARDS A FUTURE WE DARE TO SHAPE”

HARDEEP SALUJA



Manual 
Disintegration 

Testing

Paddle and 
Basket Method

Flow Cell 
Apparatus 

(Transdermal)

Automated 
Dissolution 
Apparatus

Biorelevant 
Dissolution 

Testing

Quality by 
Design 

Approach



FBS

FBC

Formulation by 

Science

Formulation by 

Chance





THE TRANSFORMATIVE 
POWER OF AI IN DRUG 
FORMULATION

Accelerated 
development: 

Reducing trial and 
error 

experimentation.

Enhanced drug 
performance: 

Improving stability, 
solubility, and 
bioavailability.

Customized 
formulations: 

Tailoring formulations 
for individual patient 

needs.



Artificial 
Intelligence

Human 
Intelligence

Synergistic 
InnovationSynergistic 

Innovation

Formulation 
Design and 
Optimization

Personalized 
Medicine 
and Precision 
Formulation



https://bothsidesofthetable.com/mark-cuban-on-why-you-need-to-study-
artificial-intelligence-or-youll-be-a-dinosaur-in-3-years-db3447bea1b4
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