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Paclitaxel and Docetaxel

• Semisynthetic
Therapeutic Uses:
1. Non-Small Cell Lung

Cancer (NSCLC)
2. Ovarian Cancer
3. Prostate Cancer
4. Breast Cancer
5. GI cancers

Paclitaxel

Docetaxel
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Microtubules
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The Mitotic Spindle

• Consists of chromatin + 
microtubule system

• Essential for equal 
partitioning of DNA into 
two daughter cells 

• Which phase of the cell 
cycle?
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The Mitotic Spindle

https://www.youtube.com/watch?v=Xw1Dac39QQY
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Paclitaxel and Docetaxel
Mechanism of Action
• Cell-cycle specific
• Promote the polymerization

and stabilization of the
polymer rather than
disassembly

• Forming microtubules are
overly stable and
nonfunctional

• Failure of chromosomal
separation

• Cell death
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Paclitaxel and Docetaxel

Adverse effects
• Neutropenia, leukopenia
• Chemotherapy-Induced Peripheral

Neuropathy
• Hypersensitivity
• Alopecia
• Arthralgia/myalgia
• Renal impairment
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Platinum Coordination Complexes
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Cisplatin, Carboplatin and Oxaliplatin

• Cisplatin is the prototype of this drug
family

• Cisplatin has synergistic effect with
radiation/other chemotherapy

• Effective against solid tumors: testicular,
lung, ovarian, bladder

• Carboplatin is used in patients with kidney
dysfunction, or prone to neurotoxicity

• Oxaliplatin used for ovarian and colorectal
cancers

Cisplatin
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Cisplatin, Carboplatin and Oxaliplatin
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Cisplatin, Carboplatin and Oxaliplatin

Mechanism of action
• These drugs work as alkylating

agents
• Bind to guanine in DNA, forming

inter- and intrastrand cross-links
• The resulting lesion inhibits

DNA/RNA polymerases
• Non-cell cycle-specific
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Cisplatin, Carboplatin and Oxaliplatin

Adverse effects
• Severe nausea and vomiting (Chemotherapy-Induced Nausea and 

Vomiting)
• Nephrotoxicity (cisplatin), prevented by excessive hydration
• Ototoxicity
• Myelosuppression
• Cold-induced peripheral neuropathy (oxaliplatin)
• Hepatotoxicity
• Hypersensitivity
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Topoisomerase Poisons
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Topoisomerase I
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Camptothecins

• Camptothecin,
irinotecan, topotecan

• Semisynthetic
Therapeutic uses
1. Metastatic ovarian

cancer (topotecan)
2. Irinotecan + 5-FU for

colorectal carcinoma Camptothecin
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Camptothecins

Mechanism of action
• Topoisomerase I inhibitors
• Cause single-stranded

breaks
• S-phase specific
• Irinotecan metabolite is

1000-folds more potent
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Etoposide

• Semisynthetic derivative of
podophyllotoxin

• Topoisomerase II inhibitor
• Causes irreversible double-

stranded breaks
• Used for lung cancer, testicular

cancer
• Causes myelosuppression
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Targeted Therapy
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How Antibodies Are Produced? 
�Immunization of horses/rabbits with 

human lymphoid cells
Æmixture of polyclonal and monoclonal 

antibodies

�Hybridoma: injecting an antigen in a 
mouse then fusing mouse antibody-
producing cells with tumor cells
Æmonoclonal antibodies
• Using recombinant DNA Æhumanize 

antibodies
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Terminology

Monoclonal antibodies: “xi” “zu” “-mab”
examples: basiliximab, idarucizumab

chimeric humanized
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Targeted Therapy

bevacizumab 
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Antiangiogenesis
bevacizumab 
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Targeted Therapy
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Palbociclib
• selective inhibitor of the

cyclin-dependent
kinases CDK4 and CDK6

• Uses: treatment of HR-
positive and HER2-
negative breast cancer
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Immunotherapy
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Nivolumab

binds to the PD-1 receptor and blocks its
interaction with PD-L1 and PD-L2,
releasing PD-1 pathway-mediated
inhibition of the immune response,
including the anti-tumor immune
response
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2014 FDA approved anticancer drugs

Generic Drug Name Mechanism of Action

Belinostat HDAC inhibitor

Ceritinib ALK inhibitor

Olaparib PARP inhibitor

Ramucirumab VEGFR2 inhibitor

Pembrolizumab PD-1 inhibitor

Idelalisib PI3K d inhibitor
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2018 Nobel Prize in Medicine for Cancer 
Immunotherapy
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