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Appendix B:  Terms & Definitions (Glossary)

	Term


	Definition

	Aseptic (aseptic processing)
	Refers to a sterile environment or the sterilization of an item or production line item in a biotech or pharmaceutical application.  Requires high-level inactivation of microorganisms (killing) including bacterial spores, bacteria, fungi, viruses and prions.  Aseptic processing involves biopharm operations taking place in a sterile “clean-room” environment.

	Assay
	A method for determining the presence or quantity of a component.

	Assistive Technology
	Technology for more independent, productive and enjoyable living -- can be simple or complex. It includes, adapted clothing and toys, computers, seating systems powered mobility, augmentative communication devices, special switches, assisted listening devices, visual aids, memory prosthetics, and thousands of other commercially available or adapted items. These technology solutions improve an individual's ability to learn, compete, work and interact with family and friends. People use assistive technology to achieve greater independence and to enhance the quality of their lives. Services, such as evaluations, training, or trial use of new equipment are also examples of assistive technology. 

	Agglomeration Economies
	Benefits, savings or (average) cost reductions resulting from the clustering of activities.  

	Biochemistry
	The scientific study of the chemistry of living cells, tissues, organs and organisms.

	Bioengineering
	The practical application of electrical, mechanical, chemical, optical and mathematical principles to understand, modify, or control biologic (i.e., human and animal) systems, as well as design and manufacture products that can monitor physiological functions and assist in the diagnosis and treatment of patients.  

	Bioinformatics
	The science of developing computer databases and algorithms for the purpose of speeding up and enhancing biological research. Bioinformatics is being used most noticeably in the Human Genome Project, the effort to identify the 80,000 genes in human DNA.  New academic programs are training students in Bioinformatics by providing them with backgrounds in molecular biology and in computer science, including database design and analytical approaches. 

	Biomaterials
	This area of medicine benefits from research on metals, polymers, ceramics, and composite materials. Biomaterials are materials considered for use in implant surgery. Intelligent design of synthetic implant materials requires an understanding of the properties of living tissue that the implants are expected to replace. Biomaterials research includes complementary studies of the strength of bone, piezoelectric and streaming properties of bone and tendon, the behavior of blood, the elastic properties of materials and membranes, analysis of interface pressure and friction, and the thermophysical characteristics of living tissue.

	Biomedical Imaging
	Radiological production of a clinical images using x-rays, ultrasound, computed tomography, magnetic resonance, radionuclide scanning, thermography, etc.


	Biomedical Security/Biosafety
	Safety measures applied to the handling of biological materials or organisms with a known potential to cause disease in humans. Current recommendations from the Centers for Disease Control are to follow universal precaution – that is to treat all human samples of blood and body fluid as though they were infectious.   These terms also refer to initiatives aimed at developing approaches for security of the nation against biological warfare, germ warfare and the purposeful or accidental release of biological substances dangerous to human health.

	Biomedical supercomputing
	Supercomputing represents the highest levels of current computer processing power.  This now includes computing at the teraflop speed (equal to one trillion floating point operations per second).

	Bioprocessing
	A technique in which microorganisms, living cells, or their components are used to produce a desired end product.

	Biosensors
	Biosensors are defined as analytical devices incorporating a biological material (e.g. tissue, microorganisms, organelles, cell receptors, enzymes, antibodies, nucleic acids etc.), a biologically derived material or a biomimic intimately associated with or integrated within a physicochemical transducer or transducing microsystem, which may be optical, electrochemical, thermometric, piezoelectric or magnetic. Biosensors usually yield a digital electronic signal that is proportional to the concentration of a specific analyte or group of analytes. While the signal may in principle be continuous, devices can be configured to yield single measurements to meet specific market requirements. Biosensors have been applied to a wide variety of analytical problems including medicine, the environment, food, process industries, security and defense.

	Biotechnology & Integrative Biology
	The field devoted to applying the techniques of biochemistry, cellular biology, biophysics, and molecular biology to addressing issues related to human beings and the environment. The use of recombinant DNA or hybridoma technologies for production of useful molecules, or for the alteration of biological processes to enhance some desired property.

	Biophysics
	Biophysics, as a theoretical science, is the study of physical laws within biological systems.  Biological physics covers a broad field, encompassing biomolecular systems, neural networks, immunology, evolution, and population biology.

	Cancer
	A group of diseases that occur when cells become abnormal and divide without control or order. General term frequently used to indicate any of various types of malignant neoplasms, most of which invade surrounding tissues, may metastasize to several sites, and are likely to recur after attempted removal and to cause death of the patient unless adequately treated.

	Cardiology
	The medical specialty concerned with the diagnosis and treatment of heart disease. 

	Clinical Trials
	A clinical trial is a study that tries to improve current treatment or find new treatments for diseases. They are the most reliable way to prove the effectiveness of treatments. During a clinical trial, information is carefully collected to assess improvement in outcomes, and risks that may be associated with new treatments. 

	Computational Biology
	Defined as the systematic development and application of computing systems and computational solution techniques to models of biological phenomena.  May involve highly processor intensive modeling procedures, such as those involving three-dimensional modeling of protein folding, which are facilitated by supercomputing resources.

	Contract Manufacturing (biopharm)
	Refers to an increasing trend whereby biotechnology and pharmaceutical companies choose to have their products manufactured by a third party company.  The contract manufacturer provides the specialized processing skills, validated environments and regulatory compliance required to efficiently produce the product and package it.

	Developmental Biology
	Developmental biologists study all aspects of development, from the genes and molecular events that control development to the structural changes that an organism undergoes as it develops. The contemporary study of developmental biology is facilitated by a vast array of new technologies, adopted from molecular biology, genetics and cell biology. Progress in these fields has been swift in recent years and – as a result of applying these powerful tools – developmental biologists have been able to answer questions that have eluded scientists for decades.

	Diabetes Mellitus
	A metabolic disease in which carbohydrate utilization is reduced and that of lipid and protein enhanced; it is caused by an absolute or relative deficiency of insulin and is characterized, in more severe cases, by chronic hyperglycemia, glycosuria, water and electrolyte loss, ketoacidosis, and coma. Long-term complications include development of neuropathy, retinopathy, nephropathy, generalized degenerative changes in large and small blood vessels, and increased susceptibility to infection. 

	DNA
	DNA (deoxyribonucleic acid) is the chemical molecule that is the basic genetic material found in all cells. DNA is inherited. Because DNA is a very long, thin molecule, it is packaged into units called chromosomes. DNA belongs to a class of biological molecules called nucleic acids. 

	DNA Typing
	DNA typing is a technique for identifying individual organisms based upon the uniqueness of their DNA pattern. The technique has applications in forensics, paternity testing, anthropology, conservation biology and ecological research.

	Endocrinology
	The scientific study of the function and pathology of the endocrine glands (e.g. the thyroid gland, pituitary gland, etc.)

	Epidemiology
	The study of the distribution and determinants of health-related states or events in specified populations, and the application of this study to control of health problems. 

	Fermentation
	A process of growing microorganisms to produce various chemical or pharmaceutical compounds. Microbes are usually incubated under specific conditions in large tanks called fermenters. Fermentation is a specific type of bioprocessing.

	Functional Genomics
	In functional genomics scientists look at changes in an organism when a gene with an unknown function is turned on or off.  The changes give hints about how the gene works in the body.

	Gene
	A unit of hereditary information. A gene is a section of a DNA molecule that specifies the production of a particular protein.

	Gene Mapping
	Determining the relative locations of genes on a chromosome.



	Gene Therapy
	The process of inserting a gene into an organism to replace or repair gene function to treat a disease or genetic defect.

	Genetics
	The branch of science concerned with the means and consequences of transmission and generation of the components of biological inheritance. 

	Genetic Engineering
	The technique of removing, modifying or adding genes to a DNA molecule in order to change the information it contains. By changing this information, genetic engineering changes the type or amount of proteins an organism is capable of producing.

	Genome
	A complete set of chromosomes derived from one parent, the haploid number of a gamete. 

	Heart Transplants
	The replacement of a diseased or damaged heart with a heart from another individual.  According to statistics compiled by the International Society for Heart Transplantation, patient survival rates worldwide, for one, two, and five years are 80, 77, and 75 percent, respectively. The rates have been dramatically improved by newer methods of detecting tissue rejection and with the use of combinations of certain drugs that retard or prevent tissue rejection: Cyclosporin, Imuran, Prednisone, and O-KT3, derived from monoclonal antibodies. 

	Immunology 
	The science concerned with the various phenomena of immunity, induced sensitivity, and allergy.   Study of the structure and function of the immune system. Radiation based tumor treatment. 

	Input/Output Analysis
	A regional economic analysis methodology for examining purchase and sales transactions between “industries” within a (regional) system and with the outside (imports and exports).  May be used to perform economic impact analysis in which the total direct and indirect effects of a project or industry are measured for the regional economy.

	Juvenile Diabetes
	Diabetes mellitus appearing in a child or adolescent; often fatal, usually of abrupt onset during first or second decades of life; characterized by polyuria, polydipsiam, weight loss; usually severe, insulin-dependent and prone to periods of ketoacidosis; can be familial, follow a viral infection such as mumps; thought to be due to viral-induced or immune destruction of pancreatic islets. 

	Melanoma
	A malignant neoplasm, derived from cells that are capable of forming melanin, arising most commonly in the skin of any part of the body, or in the eye. It occurs mostly in adults.  Melanoma frequently metastasizes widely; regional lymph nodes, skin, liver, lungs, and brain are likely to be involved. 

	Microbiology
	The study of organisms that are too small to be seen with the naked eye, such as bacteria, viruses and yeasts.

	Minimally Invasive 
	Operative procedure performed in a manner derived to result in the smallest possible incision or no incision at all.

	Minimally Invasive Coronary Artery Bypass
	Operative procedure performed to control vein grafts or other conduits shunting blood from the aorta to branches of the coronary arteries; creation of new pathway to increase the flow beyond the local obstruction. 

	Molecular Biology
	Study of phenomena in terms of biologic molecular (or chemical) interactions. It differs from biochemistry in that it historically has an emphasis on chemical interactions involved in the replication of DNA, its “transcription”, into RNA, and its “translation”, into or expression in protein, i.e., in the chemical reactions connecting genotype and phenotype.

	Molecular Pathology
	The study of biochemical and biophysical cellular mechanisms as the basic factors in disease. 

	Molecular Genetics
	The study of the molecular structure and function of genes.


	Monoclonals (monoclonal antibodies)
	Antibody proteins all aimed at the same target and possessing the same structure.  Monoclonal antibody technology allows scientists to grow large volumes of pure antibodies aimed at selective targets.  Monoclonals have target recognition and binding characteristics which allow them to be used in highly focused diagnostic tests and to carry a therapeutic payload to designated targets in the subject organism.

	Nanotechnology
	Research and technology development at the atomic, molecular or macromolecular levels, in the length scale of approximately 1 - 100 nanometer range

	NIH (National Institutes of Health) 
	The US Government’s central laboratories for biomedical research (both self-performed and sponsored).  Comprised of 27 separate components, mainly Institutes and Centers, the NIH has 75 buildings on more than 300 acres in Bethesda, MD.  The NIH budget stood as more than $20.3 billion in 2001.  Of special importance in biomedical research funding because of the amount of funding provided, the prestige attached to its grants and the rigorous peer-review process under which grants are awarded.

	NSF (National Science Foundation)
	The US Government’s agency for scientific and engineering research.  Like the NIH, the NSF is a large-scale funder of research programs in academe and the private sector throughout the US.  NSF grants, like NIH grants, are highly competitive and carry significant prestige.

	Nephrology
	A branch of medicine dealing with the diagnosis and treatment of diseases of the kidneys.

	Neuroscience
	Discipline concerned with the development, structure, function, chemistry, pharmacology, clinical assessments, and pathology of the nervous system.

	Neurosurgery (also known as Neurological Surgery)
	Surgery of the nervous system. Variety of conditions involving the brain, the spinal cord, and the peripheral nerves, including traumatic injuries, abnormalities of the blood vessels, deficiencies in cerebrospinal fluid production and circulation, tumors, convulsive disorders, and the surgical relief of unbearable pain. 

	Neuro Basis of Cognition
	A field of study dedicated to investigating the neural basis of cognitive processes, including learning and memory, language and thought, perception, attention, and planning.  Studies of the neural basis of normal adult cognition, cognitive development, and disorders of cognition all fall within its purview. 

	Obstetrics
	The specialty of medicine concerned with the care of women during pregnancy, parturition, and the puerperium. 

	Oncology
	The study or science dealing with the physical, chemical, and biologic properties and features of neoplasms including causation, pathogenesis, and treatment. 

	Oncology Surgery
	Surgical Oncologists are surgeons who devote more than 50% of their professional time to the treatment of tumors via surgical (usually invasive) means.

	Orthopedics 
	The medical specialty concerned with the preservation, restoration, and development of form and function of the musculoskeletal system, extremities, spine, and associated structures by medical, surgical, and physical methods. 


	Outcomes Research
	Research which is conducting cost-effectiveness and outcomes studies that are interdisciplinary; advance the definition and measurement of health outcomes; emphasize cost as well as outcome; evaluate alternative approaches to treatment, prevention, health promotion, and new technology; and evaluate different organizational arrangements for delivering health services.

	Pathology
	The study of disease.

	Pharmacogenomics
	The ensemble of technologies aimed at stratifying populations based on the expression, or lack, thereof, of particular genetic markers.  Pharmacogenomics represents an outlet to the commercialization of human and animal genome decoding.

	Pharmacology
	The science concerned with drugs, their sources, appearance, chemistry, actions, and uses.

	Physiology
	The study of how living organisms function.

	Post Genomic Sciences
	Generic term for areas of science that are making new discoveries based on the decoding of the human genome.  Most frequently refers to continued progress in genomics and proteomics.

	Protein
	A complex biological molecule composed of a chain of units called amino acids. Proteins have many different functions: structure(collagen); movement (actin and myosin); catalysis (enzymes); transport (hemoglobin); regulation of cellular processes (insulin); and response to the stimuli (receptor proteins on surface of all cells).  The information for making proteins is stored in the sequence of nucleotides in the DNA molecule.

	Proteomics
	The connection between genomics and pharmaceuticals.  It is a discipline that seeks to ascribe functionality to proteins in vivo in the hope of designing therapeutic entities.  Proteomics involves the analysis of the ensemble of proteins in a cell, encoded by the genome, and is the key connection between genomics and pharmacogenomics.  Proteomics is currently in its infancy.

	Psychiatry
	The medical specialty concerned with diagnosis and treatment of mental disorders. 

	Psychopharmacology
	The use of drugs to treat mental and psychological disorders. 

	Recombinant DNA
	DNA that is formed through combining DNA from two different sources. Humans direct the formation of recombinant DNA through selective breeding and genetic engineering.

	Rehabilitation
	Restoration, following disease, illness, or injury, of the ability to function in a normal or near normal manner.

	Reproductive Biology
	The definition used by WSU is as follows:  In mammals, any process involved or related to reproduction including neuroendocrine control, gonadal function, gamete biology, fertilization, implantation, pregnancy, reproductive tract biology, reproductive disease (e.g. breast cancer), and fertility. In addition, reproduction in non-mammalian species and plants are considered.

	Seed Capital
	Money used for the initial investment in a project or startup company, for proof-of-concept, market research, or initial product development. also called seed financing or seed money.

	Stroke
	Term denoting the sudden development of focal neurological deficits usually related to impaired cerebral blood.

	Structural Biology
	Biology that emphasizes studies of the relationship between the functions of the critically important proteins and their atomic structures.


	Tissue engineering
	Tissue engineering is the application of the principles and methods of engineering and the life sciences toward the fundamental understanding of structure/function relationships in normal and pathological mammalian tissues and the development of biological substitutes to restore, maintain, or improve functions 

	Toxicology
	The scientific study of the chemistry, effects, and treatment of poisonous substances.

	Venture Capital
	Venture capital is a form of financing for a company in which the founder(s) give up a share of ownership and control of the business in exchange for capital for a limited timeframe, usually 3-5 years. Venture capitalists usually exit through an IPO, a merger or acquisition, or a buyout.  Venture capital firms are usually limited partnerships or closely held corporations that invest in early-stage, risk-oriented business endeavors.


