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 Empathize: Deeply understand the patient's challenges with drug effects, metabolism issues,

and experiences.

 Define: Reframe the problem based on insights from the empathize phase and establish clear

context.

 Ideate: Brainstorm and explore a wide range of ideas and potential solutions, including

innovative ways to enhance metabolic pathways or design prodrugs.

 Prototype: Simulate and build models of metabolic processes to test drug transformation and

improve therapeutic outcomes.

DESIGN THINKING IN BIOTRANSFORMATION
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MINDMAP
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INTRODUCTION
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PATHWAYS OF BIOTRANSFORMATION
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FIRST PASS METABOLISM
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a) OXIDATION

PHASE I REACTIONS
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1.OXIDATIONAT NITROGEN ATOM

RNH2 O RNHOH

⮦ Chlorpheniramine

⮦ Dapsone

⮦ Meperidine

Oxidation – 9 types
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2.OXIDATION AT SULPHUR ATOM

R1

SH2

R1

O S=O

R2 R2
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3.ALIPHATIC HYDROXYLATION

⮦ Hydroxyl group added to drug

RCH2CH3 O RCHOHCH3
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4.AROMATIC HYDROXYLATION

R- O R- -OH
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5.DEALKYLATON AT OXYGEN ATOM

ROCH3 O ROH + CH2O

6. DEALKYLATON ATNITROGENATOM

RNHCH3 O RNH2 + CH2O
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7.DEALKYLATON AT SULPHUR ATOM

RSCH3 O RSH +CH2O

RCHNH2 R

8.OXIDATIVE DEAMINATION

O RCOR +NH

9.DESULFURATION

R1 O R1

P=S P=O

R2
R2
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OXYGENASES
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NON MICROSOMAL OXIDATION
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b) REDUCTION
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C. AZO REDUCTION
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c) HYDROLYSIS
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PHASE II REACTIONS CONJUGATION / TRANSFER
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1.CONJUGATION WITH GLUCURONIC ACID
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2.ACETYLATION
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3. CONJUGATION WITH SULFATE

22/34



06-01-2026 PHARMACOLOGY|BIOTRANSFORMATION|MS. D.PRADEEPA|AP|SNSCPHS

4. CONJUGATION WITH GLYCINE
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6. METHYLATION
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7. RIBONUCLEOTIDE /RIBONUCLEOSIDE

SYNTHESIS
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CLASS ASSESSMENTS
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FIND THE REDUCTION REACTION?
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 Biotransformation is the enzymatic process that modifies drugs in the body, primarily in the

liver, to enhance their excretion by converting lipid-soluble compounds into water-soluble

metabolites.

 It occurs in two phases: Phase I (functionalization) involves reactions like oxidation, reduction,

and hydrolysis, often catalyzed by cytochrome P450 enzymes, to introduce functional groups.

 Phase II (conjugation) attaches endogenous substances such as glucuronic acid or sulfate to

form polar, excretable compounds, typically inactivating the drug.

SUMMARY
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