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BIOE C118/MSE C118 - BIOLOGICAL
PERFORMANCE OF MATERIALS (4 UNITS)

(Taken from the UC Berkeley Course Guide (http://guide.berkeley.edu))

COURSE OVERVIEW

SUMMARY

This course is intended to give students the opportunity to expand their knowledge of
topics related to biomedical materials selection and design. Structure-property
relationships of biomedical materials and their interaction with biological systems will be
addressed. Applications of the concepts developed include blood-materials compatibility,
biomimetic materials, hard and soft tissue-materials interactions, drug delivery, tissue

engineering, and biotechnology.

PREREQUISITES

MSE 45 (mse45.html), BIOE 103 (bioel03.html) or equivalent, BIOE 102 (bioel102.html) and
BIOE 104 (bioel04.html)

Fall only

TOPICS COVERED

The course is separated into four parts spanning the principles of synthetic materials and
surfaces, principles of biological materials, biological performance of materials and

devices, and state-of-the-art materials design. Students are required to attend class and
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master the material therein. In addition, readings from the clinical, life and materials
science literature are assigned. Students are encouraged to seek out additional reference
material to complement the readings assigned. A mid-term examination is given on basic
principles (parts 1 and 2 of the outline). A comprehensive final examination is given as

well.

The purpose of this course is to introduce students to problems associated with the
selection and function of biomaterials. Through class lectures and readings in both the
physical and life science literature, students will gain broad knowledge of the criteria used
to select biomaterials, especially in devices where the material-tissue or material-solution
interface dominates performance. Materials used in devices for medicine, dentistry, tissue

engineering, drug delivery, and the biotechnology industry will be addressed.

This course also has a significant design component (~35%). Students will form small
teams (five or less) and undertake a semester-long design project related to the subject
matter of the course. The project includes the preparation of a paper and a 20 minute oral
presentation critically analyzing a current material-tissue or material-solution problem.
Students will be expected to design improvements to materials and devices to overcome

the problems identified in class with existing materials.

Apply math, science & engineering principles to the understanding of soft materials,
surface chemistry, DLVO theory, protein adsorption kinetics, viscoelasticity, mass diffusion,

and molecular (i.e., drug) delivery kinetics.

o Design experiments and analyze data from the literature in the context of the class
design project.
Apply core concepts in materials science to solve engineering problems related to
the selection biomaterials, especially in devices where the material-tissue or
material-solution interface dominates performance.
Develop an understanding of the social, safety and medical consequences of
biomaterial use and regulatory issues associated with the selection of biomaterials
in the context of the silicone breast implant controversy and subsequent
biomaterials crisis.
Work independently and function on a team, and develop solid communication
skills (oral, graphic & written) through the class design project.

o Understanding of the origin of surface forces and interfacial free energy, and how

they contribute to the development of the biomaterial interface and ultimately



biomaterial performance.

WORKLOAD

TIME COMMITMENT

X3 hours of lecture and 1 hour of discussion per week.
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