
Pharmaceutics Notes: Quality Control and 

Quality Assurance, Novel Drug Delivery 

Systems (D.Pharm, ER-2020) 

Quality Control and Quality Assurance 

1. Introduction 

 Quality Control (QC): The process of testing and evaluating pharmaceutical products to 

ensure they meet predefined standards of quality, safety, and efficacy, as per 

pharmacopoeial requirements (e.g., IP, BP, USP). 

 Quality Assurance (QA): The systematic process of ensuring that all activities in the 

manufacturing and distribution of pharmaceuticals comply with regulatory standards to 

guarantee product quality throughout the lifecycle. 

 Objective: To ensure that drugs are safe, effective, and free from defects for patient use. 

2. Key Concepts 

 Quality Control: 

o Involves sampling, testing, and inspection of raw materials, in-process materials, 

and finished products. 

o Focuses on detecting defects and ensuring compliance with specifications. 

o Examples: Testing tablets for weight variation, dissolution, or assay of API 

content. 

 Quality Assurance: 

o Encompasses all planned and systematic activities to ensure quality. 

o Includes documentation, standard operating procedures (SOPs), and audits. 

o Ensures compliance with Good Manufacturing Practices (GMP). 

 Differences: 

o QC is product-oriented (testing), while QA is process-oriented (prevention). 

o QC identifies defects; QA prevents them through system design. 

3. Quality Control Tests 

 Raw Materials: 

o Identification tests (e.g., IR spectroscopy for API). 

o Purity tests (e.g., assay for impurities). 

o Physical tests (e.g., particle size, solubility). 

 In-Process Controls: 

o Monitoring during manufacturing (e.g., granule size in tablet production). 

o Environmental controls (e.g., temperature, humidity). 

 Finished Product Tests (as per pharmacopoeia): 



o Tablets: Weight variation, hardness, friability, disintegration, dissolution. 

o Capsules: Content uniformity, disintegration, dissolution. 

o Liquid Orals: pH, viscosity, microbial limits. 

o Topical Preparations: Content uniformity, spreadability, drug release. 

 Microbial Testing: Ensures absence of pathogens (e.g., <100 CFU/mL for oral liquids). 

4. Quality Assurance Practices 

 Good Manufacturing Practices (GMP): 

o Guidelines to ensure consistent production and control (e.g., cleanroom standards, 

equipment validation). 

 Standard Operating Procedures (SOPs): 

o Detailed instructions for processes like manufacturing, testing, and cleaning. 

 Documentation: 

o Batch records, test reports, and validation protocols. 

o Ensures traceability and compliance. 

 Audits and Inspections: 

o Internal audits to check compliance. 

o External audits by regulatory bodies (e.g., CDSCO in India). 

 Training: Regular training of personnel on GMP and quality standards. 

5. Practical Applications 

 Syllabus Link: Practical experiments (page 8) include quality control tests like weight 

variation, disintegration, and dissolution for tablets and capsules, aligning with QC 

principles. 

 Examples: 

o Testing Paracetamol tablets for dissolution to ensure bioavailability. 

o Verifying microbial limits in Simple Syrup to ensure safety. 

 Use: QC ensures product quality in pharmacies and industries; QA ensures robust 

systems to prevent errors. 

6. Importance 

 Ensures patient safety by preventing substandard drugs. 

 Maintains regulatory compliance (e.g., Schedule M in India). 

 Enhances product reliability and trust in pharmaceutical brands. 

 

Novel Drug Delivery Systems 

1. Introduction 



 Definition: Novel Drug Delivery Systems (NDDS) are advanced technologies designed 

to deliver drugs at specific sites, rates, or times to improve efficacy, safety, and patient 

compliance. 

 Objective: Overcome limitations of conventional dosage forms (e.g., frequent dosing, 

side effects, poor bioavailability). 

 Examples: Transdermal patches, liposomes, nanoparticles. 

2. Types of NDDS 

 Controlled-Release Systems: 

o Release drug at a predetermined rate over an extended period. 

o Example: Metformin sustained-release (SR) tablets for diabetes. 

 Targeted Drug Delivery: 

o Deliver drug to specific tissues or cells. 

o Example: Liposomal doxorubicin for cancer treatment. 

 Transdermal Drug Delivery: 

o Systemic delivery through skin. 

o Example: Nicotine patches for smoking cessation. 

 Implantable Systems: 

o Devices implanted for long-term drug release. 

o Example: Contraceptive implants (e.g., Norplant). 

 Nanoparticle-Based Systems: 

o Use nanoparticles for targeted delivery and enhanced absorption. 

o Example: Paclitaxel nanoparticles for chemotherapy. 

 Mucoadhesive Systems: 

o Adhere to mucous membranes for localized delivery. 

o Example: Buccal tablets for insulin delivery. 

3. Formulation and Development 

 Components: 

o API: Therapeutic agent. 

o Carriers: Polymers, liposomes, or nanoparticles (e.g., PLGA, PEG). 

o Excipients: Stabilizers, release modifiers (e.g., HPMC for controlled release). 

 Technologies: 

o Microencapsulation: Encapsulating drug in microspheres. 

o Nanotechnology: Using particles <100 nm for delivery. 

o Matrix systems: Drug embedded in a polymer matrix for slow release. 

 Considerations: 

o Biocompatibility of carriers. 

o Stability and scalability of the system. 

o Regulatory approval for new delivery systems. 

4. Advantages 

 Improved bioavailability (e.g., liposomes enhance drug solubility). 



 Reduced dosing frequency (e.g., once-daily SR formulations). 

 Minimized side effects via targeted delivery. 

 Enhanced patient compliance (e.g., transdermal patches). 

5. Challenges 

 High development costs. 

 Complex manufacturing processes. 

 Regulatory hurdles for new systems. 

 Potential toxicity of novel carriers (e.g., nanoparticles). 

6. Practical Applications 

 Syllabus Link: While NDDS is primarily theoretical (page 7), practical exposure may 

involve studying marketed NDDS products (e.g., transdermal patches) or their evaluation. 

 Examples: 

o Omeprazole delayed-release capsules for acid reflux. 

o Fentanyl transdermal patches for pain management. 

 Use: NDDS is increasingly used in chronic disease management (e.g., diabetes, cancer) 

and personalized medicine. 
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