Lecture 13:  Device Regulation

· What is the mission of the FDA?;

· What branch of the FDA regulates biomedical devices?;

· Differentiate between Phase I, II & II clinical trials;

· What is meant by the term “GMP”;

· How is adverse event reporting useful?;

· What is meant by the term “PMA”;
· What is meant by the term “regulatory environment”;

· What is the significance of the 1976 medical device amendment;

· What is the difference between 510K and PMA;

Lecture 14: Device Development:

· Provide a regulatory definition of a biomedical device;

· Describe the various issues that need to be considered during the development of a typical biomedical device;

· What is meant by the terms “process validation” and “design control”;

· What is meant by “ISO”;

· What is meant by the terms “identification and traceability”;

· What is meant by the term “nonconforming product”;

· List the considerations that are necessary for proper design control documentation;

· Describe the various phases in product design and development;

· Describe what sort of things occur in the conceptual phase of product design;

· What is meant by the terms “Design input” and “design verification”;

· What are the three key elements in device development;

· What is meant by the term “risk analysis”;

· What are some of the tests that are needed to validate a particular design prior to transfer to the manufacturing group.

Lecture 15:  Biomaterials related infections

· What are the most common classes of infectious agents;

· What is the significance of implant associated infections;

· Provide to examples of devices that are particularly susceptible to infection;

· How are iv catheters thought to become infected;

· What is meant by the term “nosocomial infections”;

· What chemical mechanisms mediate attachment of infectious agents to biomedical devices;

· List several common pathogens of implanted devices;

· What is meant by the term “biofim”;

· Draw a graph describing the behavior of bacteria interacting with a hydrophobic versus hydrophilic materials as a function of time;

· In terms of biomaterials, what is meant by the terms “strain variability”

Lecture 16: Prevention and Sterilization

· Why are prosthesis related infections difficult to treat;

· Outline the different biological mechanisms that bacteria can bind to biomaterial surfaces and living tissue;

· What is meant by the term “human contamination”;

· Describe how human contamination is controlled in the biomedical device industry;

· From a biomedical device perspective explain what is meant by the term “sterilization”;

· How has the development of plastics affected the incidence of nosocomial infections;

· List the major forms of sterilization used with biomedical devices and describe their mechanisms of killing;

· What are the advantages and disadvantages of sterilization by heat;

· What are the advantages and disadvantages of sterilization by ethylene oxide;

· What is the mechanism of pathogen death associated with the application of heat, EtO, and gamma radiation;

· What are the advantages and disadvantages of sterilization by penetrating radiation;

· What types of processes are available to sterilize liquids; and,

· Differentiate the terms in house sterilization from contract sterilization.

Lecture 17:  Surface Coatings 

· Explain what is meant by the term “surface coating technology” and why it is important in the study of biomaterials;

· Form an industry perspective, rationalize the importance of surface coating technology;

· Relative to surface coatings, what is meant by the term “biologically inspired solution”?; Provide an example or two;

· Describe several methods used to influence protein binding at interfaces and provide a rationale for how each of them is believed to function?;

· What is meant by the term “steric repulsion”?;

· What is meant by the term “plasma treatment” and how does it work?;

· List three important methods used to modify the surface of biomaterials;

· What is meant by the term “surfactant” and how are they applied as surface modifying agents?;

· What is PEO and how is it employed in surface coating technology?;

· From the biomedical device industry perspective, list the characteristics of an ideal surface treatment?;

· What is a weakness of surfactant based surface treatments?;

· What is meant by the term covalent surface immobilization and what are its advantages over surfactant based techniques?

Lecture 18: Anti-infective Coatings

· Describe what is meant my the term “hybrid device”;

· Provide several examples of biomedical devices that would benefit from a drug eluting capability and explain why;

· Explain what is meant by the term “site specific delivery” and why it is advantageous in the context of an anti-microbial coating:

· Provide three examples of implants that would benefit from anti-infective or anti-microbial coatings:

· Why are the devices listed above particularly susceptible to infections;

· Describe and differentiate four different anti-infective coating strategies; 

· From a business  and industry standpoint, what are the drawbacks to anti-infective coatings; 

· List the characteristic of an ideal surface treatment;

Lecture 19: Sutures and Wound Dressings

· Describe what is meant my the term “Wound Care Market”;

· List the goals of a typical wound care product;;

· What are the four principle stages of wound healing and when do they typically occur;:

· From a clinical perspective, list the three main medical practices involved in wound care management:

· What can color tell you about a wound and its care;

· Define a suture and provide several examples of materials that are use as sutures;

· From the industrial perspective, list the biomaterias testing requirements for sutures;

· List three different methods to close a wound;

· List three different types of traditional wound care product and describe the advantages of one type what is meant by the term “tissue engineering” 

· Describe a tissue engineered wound care product and list its clinical indications; 

Lecture 20: Elastomers

· Provide a definition for the term “elastomers” and provide two examples of the most commonly used materials in this class;

· Draw a stress strain curve demonstrating how a typical elastomer differs from a typical thermoplastic material;

· Explain why polyisocyanates are very reactive;

· Provide a generic formula that describes the basic reaction that underlies the formation of a polyurethane oligmer;

· What is the difference between a poluyurethane and a polyurethane urea?;

· What is meant by the term “segmented polyurethane”?:

· Provide a structural model that explains the structure/ properties relationship of a typical segmented polyurethane;

· Upon stress a polyurethane sample you are testing relaxes.  Using a schematic diagram, provide an explanation of the results; 

· Provide two synthetic strategies for changing the physical properties of a typical segmented polyurethane;

· How would you vary the hardness of a particular type of polyurethane?

· Explain what is meant by the phrase “segmented polyurethanes are susceptible to degradation in the bodily tissues”.

Lecture 21:  Applications in Cardiology

· Want is meant by the term “silicones”?;

· Describe in general terms a typical synthetic scheme for a silicone consisting of half PDMS and half polysiloxane;

· Describe the basic process of silicone multi-lumen catheter extrusion;

· Provide several examples of biomedical devices made from poly(siloxanes);

· List three attributes of poly(siloxanes) that make them a favorite material for biomedical devices;

· List four major application areas for biomaterials in Cardiology;

· What is a vascular graft and how are they used;;

· Why is there a need for artificial vascular grafts?;

· What are the three major types of vascular grafts?

· What are the ideal properties of a vascular prosthesis?;

· What are the common complications with any type of vascular graft?;

· What is meant by the term “vascular access device” and what are they used for?;

· Differentiate between the four main types of vascular access device;

· List three biomaterial applications in cardiac repair;

· List several reasons for heart valve failure?

· What are the most common complications of heart valves?

· What is meant by the term “cardiac pacemaker” and what are their basic component parts;

· In your opinion, what is the most important material used in cardiological applications and why;

