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Outline of Topics Relating to Quality, Regulations, and Standards for Biotechnology


This outline summarizes quality/regulatory affairs topics. The sources for this outline include, but are not limited to: 
· [bookmark: _GoBack]Course taught by Jack O’Grady at Austin Community College 
· Course taught by Vivian Ngan-Winward at Salt Lake Community College
· Materials developed by Michael Fino at Mira Costa Community College to teach validation
· Course outline developed by Jeanne Virosco at Madison Area Technical College 
· “Content Body of Knowledge” for the ASQ certification exam “Pharmaceutical GMP Professional”

Topic 1:
OVERVIEW OF THE BIOTECHNOLOGY INDUSTRY

In order to understand quality in biotechnology students must have an introduction to the nature of the biotechnology industry.

· The nature of biotechnology products; from wine and cheese to biopharmaceuticals and stem cells 
· Diversity of products:
· research results/knowledge
· test results; e.g. products of quality control lab or environmental testing lab
· drugs and products for medical use
· plants, animals, foods
· fuels
· environmental-related products
· enzymes and other products for industrial use
· Diversity of biotech workplaces:
· companies, from small start-ups to large; agricultural, medical, etc.
· academic/research institutions
· testing labs
· Products have “life cycles;” discovery, R&D, production
· Quality must be built into the product as it is developed
· Organization of biotechnology companies can reflect the life cycle of its products (e.g., companies have R&D, manufacturing, QA/QC, etc.)
· Regardless of the type of product, quality means that the product is suitable for its intended purpose 
· Everyone working in biotechnology must strive for high quality product
· Corporate structures of companies relate to the roles and responsibilities of individuals

Topic 2:
QUALITY PHILOSOPHIES OF YESTERDAY AND TODAY 

Quality in biotechnology is part of a much bigger picture; all products need to be of good quality. There are many quality systems to help organizations achieve a quality product. These ideas have evolved over time.

· There are varied quality systems; historical roots (e.g. Deming and total quality management, six sigma, FDA’s GXP system, ISO standards)
· Personal ethics and the role of personal responsibility in quality environment
· Quality management systems, eight key elements (see ISO 9001)
· Regulatory affairs and quality management systems are interrelated; goal of each is to ensure quality, safe, effective product

Topic 3:
REDUCING VARIABILITY

A big picture concept: One of the key goals of quality systems is the reduction of variability. Therefore it is important to understand the causes of variability, how it is measured and monitored, and how it is controlled.

· Why is variability so problematic?
· Statistics for quality control
· Control charts 
· Common versus special cause variation

Topic 4:
DOCUMENTATION

A big picture concept: Documentation is one of the pillars of any quality system. Documentation has a number of functions and there are a number of different types of documents. There are, however, certain principles of documentation that are of general importance.

· Functions of documentation
· Traceability
· Proving things were done properly
· Directing people’s work
· Types of documents (e.g. controlled versus uncontrolled, directive versus not directive)
· “Good Documentation Practices” that relate to all documents
· Documentation systems, organization, management 
· Standard Operating Procedures and similar documents
· Electronic versus paper documents; security, data archiving, etc.
· Specific documents (e.g. drug master file, device master file, batch records, master and completed batch records including requirements for verification, labels, lab notebooks)



Topic 5:
OVERVIEW OF THE REGULATION OF MEDICAL PRODUCTS IN THE U.S.

The quality systems used in biotechnology companies are closely integrated with the history, mission, and activities of the Food and Drug Administration (FDA).

· History of regulation in the U.S.
· Original Food Drug and Cosmetic Act
· How laws turn into regulations, the U.S. Code of Federal Regulations, regulation of biotechnology products in the larger context of the U.S. legal system
· Life cycle of a pharmaceutical product (e.g. research and development, the approval process, submissions, post-marketing surveillance and changes, adverse events reporting)
· FDA organization and website
· Overview of GXPs (e.g. current Good Manufacturing Practices, Good Clinical Practices, Quality System Regulations for medical devices)
· Enforcement mechanisms, types of inspections (pre-approval, system-based, for-cause, license renewal) 483s, warning letters, license withdrawals, product seizure, closure, criminal prosecutions
· Audits: types and goals, processes
· Recalls 
· Change control and handling deviations, Corrective and Preventive Action (CAPA) systems
· Training and personnel issues
· Risk analysis and mitigation
· FDA Amendments Act of 2007 
· The relationship between quality assurance and regulatory affairs units in a company

Topic 6:
OVERVIEW OF MANUFACTURING PROCESSES

There are issues that are specific to manufacturing.

· Bulk, API, different manufacturing systems
· Calibration/commissioning/qualification/verification/validation: Equipment, cleaning, maintenance, sanitation, assay, cleaning, computer, and process, introduction
· Facilities, movement of materials through facilities, design to avoid contamination
· Personnel requirements and organization of responsibilities
· Equipment for manufacturing
· Utilities, water, air
· Design for sterility; clean rooms; washing, sanitizing procedures
· Avoiding cross-contamination; line clearance; disposables
· Disinfectants, sanitizers, sporicides, sterilants; contamination monitoring
· Materials handling; quarantine and testing; dealing with nonconforming raw materials; documentation associated with materials handling
· Master Batch and Completed Batch Records
· Purpose, organization, writing
· Review
· Verification of critical steps
· In process controls
· Critical process parameters; monitoring critical processes
· Specifications, types of specifications for raw materials, intermediates, finished products. Use of test methods to test specifications.
· Environmental monitoring and control (e.g. temperature, humidity, pressure)
· Filling, packing, labeling, avoiding mislabeling
· Scale up issues
· Quality control

The next 6 topics go into more depth about specific types of products.

Topic 7:
THE REGULATION OF DRUGS, PARTICULARLY BIOPHARMACEUTICALS 

· The Code of Federal Regulations relating to drugs
· Specific case studies and 483s
· Points to consider and guidance documents specific to biopharmaceuticals

Topic 8:
MEDICAL DEVICES, PARTICULARLY DIAGNOSTICS

· The Code of Federal Regulations relating to medical devices
· Design controls
· Specific case studies and 483s
· Points to consider and guidance documents specific to medical devices

Topic 9:
BIOLOGICS

· The Code of Federal Regulations relating to biologics
· Specific case studies and 483s
· Points to consider and guidance documents specific to biologics

Topic 10: 
COMBINATION PRODUCTS

· The Code of Federal Regulations relating to combination products
· Specific case studies and 483s
· Points to consider and guidance documents specific to combination products

Topic 11:
FOODS

· Regulations and agencies relating to food and agriculture
· Quality systems specific to foods


Topic 12:
OTHER PRODUCTS
· Dietary supplements and homeopathic
· Cosmetics
· Veterinary

Topic 13:
QUALITY IN THE LABORATORY ENVIRONMENT

There are special concerns in the laboratory environment.

· Laboratory functions; types of laboratories (e.g. basic research, testing)
· Roles and responsibilities of laboratory personnel
· Assays; ensuring that assays yield reliable results, assay validation and verification
· Laboratory documentation
· Certificates of analysis
· Research issues, including integrity
· Purposes of compendia; compendia for different countries
· Verification of compendial methods
· Different types of tests and assays (e.g. microbial, biological, chemical)
· Proper methods of dealing with out of specification results
· Instrument calibration, logbooks, maintenance, instrument accuracy and precision
· Sample identification and handling, chain of custody
· Sampling methods, representative sampling
· Reagents and solutions, standards, handling, identification, storage
· Stability programs, release tests vs. stability-indicating tests, expiration dates, reserving samples

Topic 14:
INTERNATIONAL ISSUES

Quality is an international endeavor. 

· International Organization for Standardization; products of this organization
· International Conference on Harmonization; work and results
· European quality systems for products with medical application
· Japanese quality systems for products with medical application
· Canadian quality systems for products with medical application
· Australian quality systems for products with medical application
· Pharmaceutical Inspection Convention and Pharmaceutical Inspection Cooperation Scheme








Topic 15:
International Organization for Standardization (ISO)

Many biotechnology companies are ISO certified, even if they do not make products regulated by FDA. 


· ISO as an organization; history, mission, structure
· ISO 9001-2008
· Quality management systems
· Key elements of quality
· Controlling and improving quality
· “Plan, do, check, act” cycle
· Vocabulary
· Comparison of ISO requirements with those of GXP

Topic 16:
SPECIALIZED DOCUMENTS FOR BIOTECHNOLOGY

Guidance documents can be helpful when performing specific biotechnology applications.

· FDA guidance documents relating to biotechnology products; e.g. documents for making a master cell bank

Topic 17: 
ASQ
· The goals of this organization; management, activities
· Certifications
· Special topics relating to ASQ certifications

Topic 18: 
EXTRA TOPICS RELATING TO BUSINESS

Some colleges cover related business issues in their quality courses. They are therefore included here.

· Lean manufacturing
· Just-in-time management 
· Teams and personnel issues
· Finance; venture and angel capital
· Intellectual property
· Business ethics
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